


SUPPLEMENT TO “TUE ENGINEER,” AUGUST 2, 1867 








Engineer. 





VOL. XXIII—FROM JANUARY TO JUNE, 1867. 


Tonhon: 
OFFICE FOR PUBLICATION AND ADVERTISEMENTS, 163, STRAND, W.C. 


























JAN 


-ON THE TRAJECTORIES OF ELONGATED 
RIFLED PROJECTILES ON STRIKING AND IN 
PENETRATING SOLID RESISTING MEDIA. 


By Ropert Mauuet, M.LC.E., F.R.S., &c. 


Tue introduction of elongated projectiles endowed with 
rotation, in place of spherical shot, as to which accidental 
rotation was neglected, has greatly complicated the solu- 
tion of all ballistic problems, either regarding their 
trajectory in air or their path of penetration in media of | 
higher resistance, «.¢., in dense solids. As regards the 
first, the influence of the motion of rotation on the trajec- 
tory of elongated projectiles in air, has been treated of 
with great ability by Major General Mayeuski, of the 
Russian and a member of the Committee of 
Artillery of Russia, in a memoir in which he has investi- 
gated the successive variations in the position of the axis 
of figure of the projectile, and their influence upon the 
form of its trajectory. 

Like variations in the position of the axis of figure 
take place during the movement of the projectile in a 
dense resisting medium or solid bo ly, and the Variations 
in the position of the axis are here greater and more rapid 
in f the greater proportionate 
afforded by this medium, 

This second class of deviatory movements has quite 
recently been also submitted to an equally able investiga- 
tion by General Mayeuski, and of a character as rigorous 
as, perhaps, so extremely complex a question usefully 
admits of. 

In order to account for the general character of the 
movement of an elongated projectile in a resisting solid, it 
is enough to determine at given intervals the place of the 
projectile, the position of its axis of figure, and its velocity 
of rotation. 

He assumes that the anterior face or surface of the re- 
sisting solid is normal to the direction of the velocity of 
the projectile at the instant of penetration, and that the 
resistance of the solid acts from the commencement of the 
penetration over the whole forward face of the projectile. 
This assumption, of course, involves that of admitting a 
resistance greater than the reality during the time that 
the projectile is burying itself in the resisting solid, for its | 
own length or such portion of that as possesses a contour not 
parallel to the axis of figure. In respect to partial pene- | 
trations this would be inadmissible, but the error becomes 
insignificant in relation to penetrations of great depth 
such as are here in question. 

In order to be able to integrate his equations of motion 
the author also assumes the resistance of the solid medium 
as constant instead of variable, and as in nature expressed 
by a binomial of which the first term is independent of 
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service, 


consequence © resistance 
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the velocity, and the second varies as VV, the velocity of | 
the projectile. Dividing the path of the projectile into | 
definite intervals, and making the coefticient of the con- 
stant resistance vary in such a way that it shall be equal 
to the mean of its corresponding values at the origin and 
at the end of the entire path (or part of the trajectory 
investigated, a judgment cau be formed from these 
limiting values of resistance, as to the degree of precision 
of the integrals obtained on the assumption of constant 
resistance, and, of course, these differences may be made 
less and less as we take smaller divisions of the trajectory. 
Again, inasmuch as when the projectile is nearly brought 
to rest in the resisting solid, the forward part of its sur- 
face of contour ceases to advance, in consequence of the 
angular motion of its axis of figure (as will be presently 

understood), it is necessary to take into consideration the | 
diminution of the resistance arising from the diminution 
of the surface of the projectile submitted to the pressure 
of the solid medium. But as this diminished pressure 
acts through only a very small portion of the whole path 
described in the resisting solid, it is sufficiently exact to 
disregard this surface as variable, and to take it at the 
mean of its extreme values as a constant. 

In the memoir in question General Mayeuski has 
restricted his investigation to the application of his 
methods to the motion in a resisting solid of the 
elongated projectile of the Russian gun (of four kilos. 
spherical shot), which has a calibre of 3°42in. = (0°0868 
metres). Its length being about sixteen calibres, the 
rifling consisting of six grooves, shallow and equidistant, 
with curved bottoms struck from the axis of the piece, 
the depth being such that the calibre measured across two 
opposite grooves is = (0°093 metres). The projectile isa 
cast iron shell, cylindro-ogival in form, with a lead coat- 
ing. The height of the ogival part being equal to the 
diameter of the projectile, which is altogether about two 
and a-half calibres in length.* 

These particulars, though now mentioned, are not im- 
portant as regards the investigation, with the exception 
of the calibre, length, and ogive. Having no direct ex- 
periments as to resistance, the author is content to assume 
the resistance of the solid to have the same constant 
coefficient during the whole traject in it of the projectile, 
and to be independent of the velocity. He investigates in 
his memoir:— 

Ist. The motion of rotation in a resisting solid of an 
elongated projectile, when subjected to the couple of 
the resistance acting upon the whole forward face of the 
projectile, assuming friction between projectile and solid 
evanescent. 

2nd. The motion of rotation of the projectile, having re- 
gard to the reduction in velocity of rotation around its 
axis of figure due to the friction or grip of the resisting | 
solid, during the interval of time between the instant of | 
first penetration to that when the velocity of rotation 
is = 0. 

3rd. The motion of rotation of the projectile from the 
moment when velocity round its axis of figure = O, 
during all the remainder of the period in which the entire 











bd jan shell, in reality, is not lead-coated, but provided with studs. 
shell is lead-coated, and, for the sake of certain experimentally 


| look at it from the rere of the shot in flight. 





The 
data, of which he has availed himself, General Mayeuski has em- 
5 the Saxon shell of 4 kilos., having the same diameter and form as the 
» in his examples. 
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of its forward face is exposed to the pressure of the re- 
sisting solid. 

4th. The motion of the projectile from the instant of 
first penetration and for the whole period during which all its 
forward face is exposed to the pressure of the resisting solid. 

5th. Motion of rotation of the projectile from the | 
instant when a portion of its forward surface ceases to be | 
exposed to the pressure of the resisting solid to the termi- | 
nation of its path of penetration. 

6th. The motion of its translation during this last | 
period of time. 

7th. The path of the trajectory within the resisting | 
solid, such as it results from the investigation and 
statement of the experimental confirmation of its truth. 

In order to meet the difficulties presented by the 
cylindro-ogival form of the projectile, as respects the re- 
sistances opposed to it by the solid, General Mayeuski 
gives in an appendix his calculation of the oblique | 
resistance of a solid medium (of course assumed homo- | 
geneous), to the surfaces of contour, of a frustrum of a 
cone, of a cylinder, and of a plane (or circle), perpendicular 
to the axis of figure of the projectile. 

He also gives for each of these the couple due to the 
frictional grip of the resisting solid against the surface of the 
rotating projectile that act upon it, and he shows that by 
combining these forms (dividing, for example, the ogive 
into thin bands by parallel planes transverse to the axis of 
figure, and viewing each as a conic frustrum), that of every | 
elongated projectile may be investigated as to resistance. 
We cannot attempt to do more than to give the reader a 
general notion of the method of treatment, and of the chief ! 
results at which the authorarrives; to go beyond thisit would 
become necessary, almost if not altogether, to transcribe 
not only this but the former memoir, in which he has re- 
solved the questions of the movements of these projectiles 
in air. 

Up to a recent period, in the middle of last year, 
when the first of these memoirs of General Mayeuski 
appeared at St. Petersburg, there was little accurately | 
known as to the movements of rifled projectiles in air. 
In England we had not advanced much beyond the crude 
notion that during the whole period of the trajectory the 
axis of figure rotated parallel to itself and to its direction 
when leaving the muzzle of the gun, and that the derivation, 
or lateral deviation was always to the right of the vertical 
plane of the trajectory when the direction of rotation was 
as is usual) from right to left round the axis, when we 
It is true 
that one or two experiments at Shoeburyness, made by 
firing at high angles of elevation and at certain velocities 
elongated empty shells from a rifled mortar, had proved that | 
the first notion could not bealwayscorrect. Nothing, how- 
ever, of a precise character, except the very able and 
suggestive memoir by Professor Magnus, which was trans- | 
lated from the original German in “ Taylor's Scientific | 
Memoirs,” but which is not of an analytic character ; 
and excepting, also, the memoir in the “ Philosophical 
Magazine,” of Captain Noble, had appeared in English, 
and nothing better, approached a rigorous mathematical 
investigation of the subject before the very remarkable 
memoir of M. LeCompte de St. Robert, “On the Move- 
ments of Elongated Projectiles,” which preceded that now 
under consideration, and to which General Mayeuski 
acknowledges his obligations, as he also alludes to the 
labours of Magnus, in which so much clearness and in- | 
sight are shown. 

All these, however, left much to be desired, and we 
may include in this also, a large number of brochures, 
which have from time to time appeared in German during 
the last four years, chiefly by officers of the Prussian 
artillery. The most remarkable of these, perhaps, was that 


| of Herr Prehn, master artificer of the Prussian artillery 


Die ballistik der gezogenen Geschiitze), based on indirect 
methods. 

Referring to Fig. 1, let A be the moment of inertia of 
the projectile round | 
its axis of figure; | 
B, its moment of | 
inertia round an | 
equatorial axis; p, 
its angular velocity 
round its axis of 
figure O x; and qg 
andr, its respective 
angular velocities 
round the equatori- 
al axes Oy and Oz. 

Let R be the | 
couple of resistance | 
of the medium, the | 
plane of which pas- 
ses through the axis 
of figure Ox, and also through the tangent to the trajec- 
tory Or. The axis of this couple coincides with the inter- 
section ON of the planes z y and z, y,, and is assumed to 
act in the direction ON. Also let é be the dihedral angle 
uv, Ny, made by the two planes y, O N and y ON, reckoned 
from the plane yON, and measured by the are x, -. 

Let » be the are Ny, which measures the dihedral angle 
,rz', formed by the planes +,Ov and z'O., and to be 
reckoned from the plane .,O.. 

Let y be the are y,N, which measures the dihedral 
angle z,2,2, formed by the planes z,O.7 and xO.v,, and to 
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| be reckoned from the plane z,O.r,. 


As the rotation of a body round any axis may be pro- 
duced by three successive rotations round three axes 


which are not parallel to a single plane, we may take for | 


these axes the principal axes of the projectile x, y, z, or 
the right lines ON, Ox, Ox,. 

The angular velocities round the three principal axes 
are p, g,7, and those round the axes ON, Ox, Ow,, are 
d3 dn dy 
dt” dt. 


— and The second term having the nega- 


dt 
tive sign, because the angle 7 is reckoned from the plane 
x ,O x towards that z'O x, that is, from left to right in the 
opposite direction to that of the rotations which are viewed 
as positive, 


The general equations of rotation of the projectile 
arrived at then are as follow :— 

(ad 

| d 


B “a + (B— A) pr = B cos. ». 


P— 9, 
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B dr 
| ae 


— (B— A) pg = — Rain. ». 


‘di . 

=— ¢g COS. » — 7 SIN. ny. 

dt d ’ ° 
sin. 6 = — (¢ sin. n + r cos. ». 


sin. 6 =— (psin. ? + (g sin. » 4+- r cos. m) cos. 8). 


These equations, the mathematical reader will see, are 
in fact the application of the general equations of rota- 
tion of any solid acted upon by external forces, and known 
as the equations of Euler. The projectile, when moving 
in air, is subject to the action:—1, gravity; 2, the re- 
sistance of the air; 3, friction of the air; 4, excess of pres- 
sure upon certain parts of the surface, and of diminished 
pressure upon others, according as the rotation of those 
parts occurs in the same or in the opposite direction with 
the motion of translation or of projection. Friction in 
air may be neglected, though not in solids. The action of 
gravity may be viewed as constant, acting on every mole- 
cule of the projectile, and always parallel to itself ; we may 
also neglect the weight of air displaced by the projectile 
and of that moved along with it. 

Then, if G and g be the acceleration due to gravity in 
vacuo and in air, P the weight of the projectile, p the 
resistance of the air and r the acceleration due to that 
resistance (viewed as an opposing force) we can consider 
q 
P 

The resistance of the air normally to the forward face 
of the projectile on each element of its surface is a func- 
tion of the entire velocity of that element due to transla- 
tion and of rotation; but, as in elongated projectiles, the 
axis of instantaneous rotation sensibly coincides with the 
axis of figure, the projection of the velocity of rotation 
upon the normal is very small—so that the normal re- 
sistance on the forward face may be viewed as dependent 
on the velocity of translation merely. 

Decomposing the resistance of the air upon each element 
of the forward face of the projectile into three others—one 
parallel to the axis of figure, another perpendicular to that 
axis, and in the plane passing through that axis and the 
direction of the velocity, and the third again perpendicular 
to this last ; we have to each elementary resistance per- 
pendicular to this plane and situated at one side of it, 
another corresponding equal and contrary resistance at the 
other side of it—so that all these pairs of forces, situated 
at opposite sides of the plane passing through the axis of 
figure and the direction of motion, mutually destroy each 
other. 

The elementary resistances then parallel to the axis 
of figure and those which are situated in the plane 
passing through that axis and the direction of motion, 
and which act perpendicularly to the axis of figure, 
being transferred to the centre of gravity of the pro- 


G=gand r=p 


| jectile, are reducible to—(1), the resistance p, directed 


along the axis of figure x; (2), the resistance p, directed 
along the perpendicular to the axis of figure situated 
in the plane passing through the latter axis and the direc- 
tion of motion; and (3),a couple R, of which the axis is per- 
pendicular to the last-named plane. 

may be expressed by 


X u? 


The resistances p, p, 


Py, 


=}. 
g 
=sl yu: 
g 
where vu = the velocity of translation, 
It = the weight of a cubic foot of air in pounds, 
g = the acceleration due to gravity, 
6 =a numerical coefficient (an abstract number) 
to be determined by experiment. 
X and Y = two coefficients expressed in square feet which 
depend upon the form of the projectile and upon the angle 
3 which the axis of figure makes with the direction of 
translation. 

For similar projectiles and for equal values of 3 these 
coefficients are proportional to the squares of the dia- 
meters of the projectiles. 

The resultant of the resistance of the air p is 

p= yp? + Pi 
This resultant makes with the axis of figure of the pro- 
jectile an angle (p .r), hence 


Pe 


tan (p x) = 


That angle may be either smaller or greater than that 
which the axis of figures makes with the direction of 
velocity (3). For a cylindrical projectile 24 calibres long 
this angle is smaller than p for all values of the latter be- 
tween 0 deg. and 25 deg. 15 min. 

For a cylinder with hemispherical front of 23 calibres 
length it is greater than § for all its values between 0 deg. 
and 85 deg. 75 min., and for the Russian elongated shell 
(of 4 kilos. calibre), and for all projectiles of like form it is 
greater than g for all values between 0 deg. and 83 deg. 

The couple R of rial resistance whose axis is perpendi- 
cular to the axis of figure and line of flight may be ex- 
| pressed as 


| R=p,D=b "Y.D.u 


g 
D being the distance of the centre of gravity of the pro- 
jectile, from the point where the direction of the resultant 
| of the resistance of the air intersects the axis of figure of 
| the projectile. This point may be advantageously called 
the centre of resistance of the air. 
For similar projectiles aud like values of 3, the value of 
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D is proportional to the diameter of the projectile. For 
very small values of 3, the centre of resistance of the entire 
projectile is very near the centre of resistance of the 
ogival or forward part of it. 

The resistance perpendicular to the axis of figure, to 
which the cylindric portion is empened, is proportionate to 
sin. ? 
and the same for the ogival part (3 being small) to sin, 3 

cos. 9. 
The ratio of the two, therefore, is 
sin. 3 cos, 3 
——,,- = cotan. 6. 
sin.? 3 
#.e., to a very small value when 3 has a small one. Sothat 
in these cases the centre of resistance of the entire pro- 
jectile very nearly coincides with that of the forward 
portion or ogive. It follows that at the mouth of the gun 
where the angle 3 is still very small, the centre of resist- 
ance is situated in advance of the centre of gravity, and 
that in proportion as? increases the centre of resistance 
approaches the centre of gravity, and may even pass and 
et to the rear of it, in certain forms of projectile. Inthe 
ussian projectiles of 4 kilo. calibre with lead coating) for 
= 90 deg., the centre of resistance is still in front of the 
centre of gravity. 
The angular velocity of the projectile at the mouth of 
ox 
the gun, its initial velocity being uw, is p=— me, h being 


the pitch of the rifling, and 7 having the usual significa- 
tion. 

At the mouth of the gun, the axis of figure of the pro- 
jectile coincides with the tangent of the trajectory at that 
point, and during the flight, if the effects of gravity and of 
pand R, due to the air are to be determined. 

The centre of gravity of the projectile describes a certain 
trajectory, and it revolves round its axis of figure with the 
angular velocity ». At the same time this axis itself 
describes in space round the tangent to the trajectory a 
cone with the angular velocity 

OF es 
dt A.p.sin.” 
and the angle ¢ varying with the inclination of the trajec- 
tory, while the couple R varies with the velocity in flight, 
and with the value of *. The angular velocity of the conical 
motion of the axis of the projectile varies also, and the 
vertex angle of the cone itself constantly changes. 

The direction of the conical motion of the axis of figure 
depends upon the direction of rotation of the projectile 
itself,.and upon the direction of the couple R. 

In rifled cannon generally, the spin of the projectile is 
from right to left, if we look at the projectile from its base 
towards its point, or along the direction of flight, and for 
the now commonly-adopted form of elongated projectiles, 
and with nearly all conditions of fire, the centre of resist- 
ance is in advance of the centre of gravity, so that the 
couple R tends constantly to increase the distance between 
the point of the projectile and the tangent to the trajectory. 

Under such conditions the axis of figure, if we regard 
its pole as at the centre of gravity of the projectile, moves 
round the tangent to the trajectory from right to left, that 
is to say in the same direction as the spin of the projectile 
referred to the same tangent. But if the centre of resis- 
tance passes to the rear of the centre of gravity, then the 
conic motion will be retrograde, 7.¢., in the opposite direc- 
tion to that of the spin. 

The time of describing one entire revolution by the axis 
of figure (or instantaneous axis) round the tangent to the 
trajectory (viewed as fixed axis) is neglecting two small 
terms - TAP. IN. 99 9 _ 

R .s 
The p’le of the axis of figure describes in space round the 
fixed axis a common epicycloid and the axis itself the 
cone, of which this epicycloid is the base. Also the instan- 


. 


taneous axis, coinciding (at the muzzle of the gun) with 
the axis of figure, diverges from this as the time of flight 
increases, then again approaches it, and coincides with it, 


= from it afresh FIG2 
ut iW . 


in the opposite 
direction, again ap- 
proaches and coincides 
with it, and so on, 
within a major limit 
in any given case, 
The pole itself of the 
instantaneous axis co- -------+-----/----7 Sn. Seine * ee = 
inciding, of course, at 
the commencement of 
motion with the axis 
of figure, describes 
round that axis a : 
spiral which inter- i 
sects at each half re- ! 
volution the axis of figure. Where the spin given to 
the projectile is very rapid we may consider the 
instantaneous axis (as we have said) and the axis of 
figure as coincident, and the latter as describing in 
space a circular cone with the angular velocity above 
assigned. Thus, in fact, could we look with exactness 
after the projectile in flight, we should see the centre point 
of its rear end describing in the air epicycloidal curves, 
such as in Fig, 2a, —r enlarging, but usually 
escribed much slower than 
the spin of the same point, 
and if this spin were ex- 
tremely rapid these epicy- 
cloids being not distin- 
guishable from circles. And 
if we could also from be- 
“hind the projectile keep 
the eye fixed on the in- 
ternal point, which is the 
pole of motion of the axis 
of figure, we should see it 
describing an enlarging spi- 
nT EN: _ Yalin space, or rather upon 
an imaginary plane passing through the centre of 
gravity of the projectile, and perpendicular always 
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) neighbours in a condition of perfect independence. 


to the tangent of the trajectory, as in Fig. 3a. In a 
word, the actual path in space that would be described 
by an imaginary line passing from the mouth of the gun 
to the end of the trajectory, and in which the instantaneous 
axis or axis of figure should be found, and to which it 
would be always tangent, would be a sort of hollow cork- 
screw with a constantly expanding diameter of thread as 
well as a variable pitch. 
(To be continued.) 





THE FRENCH IRON TRADE. 

THE completion of a year gives rise naturally to reviews of all 
kinds, and it is not surprising that we find in the French 
journals many references to the growth of the iron and machine 
trades in France. We shall make a few extracts from articles 
which have appeared in Paris papers during the three last days 
of the now defunct year of 1866, leaving our readers to make 
any allowances they may deem fit on account of the points of 
view, or natural tendencies of the writers. 

In the first place, as regards the evidences of progress, we find 
that the consumption of iron in Paris, for construction, amounted, 
during the month of November, 1865, to 3,543 tons ; and in the 
same month of the present year to 6,330 tons. The following is 
the return for the eleven months of each year :—in 1865, 23,065 
tons of wrought iron ; 14,464 tons of cast iron ; making a total 
of 37,529 tons. In 1866, 48,656 tons of wrought iron ; 19,804 
tons of cast iron; making a total of 68,460. It must not be 
forgotten, however, that the Exhibition building has consumed 
a very large quantity of metal this year, about 14,000 tons in 
all; but even after this quantity is abstracted there remains an 
increase of about 17,000 tons for the eleven months of the past 
year. 

The ironmasters still complain about prices, but the complaint 
is generally attributed, somewhat unfairly, according to many 
people, to an old habit of grumbling. The following compara- 
tive quotations from the great iron district of the Haute Marne 
for the last week in December do not exhibit any great varia- 
tion :—In 1865, charcoal pig iron, 112f. to 113f..per ton ; mixed 
iron, 100f. per ton; rolled iron (first-class), 220f. to 225f. per 
ton ; rolled iron (coke), 210f. per ton ; hammered iron, 270f. per 
ton ; axles, iron, 280f. per ton. In 1866, charcoal iron, 112f. ; 
mixed iron, 95f. to 100f. ; rolled iron (first-class), 225f. to 2308. ; 
rolled iron (coke), 200f. to 205f. ; hammered iron, 255f. to 260f.; 
axles, 265f. to 270f. It will be observed, however, that the 
diminution of price applies principally to the kinds most in 
demand ; and the fact of prices falling while the demand has 
largely increased seems to show that consumption has been 
somewhat. forced, which is prubably the case. 

“Less rich,” to quote the words of one writer, “than the 
English in minerals and fuel, we are using all our efforts to pro- 
duce iron of ‘better quality and at the lowest possible price ; 
hence the possibility of competing with them in foreign markets, 
and even on British soil.” A case is quoted as having happened 
on the 20th of December, at the Hague. Tenders were asked 
for ten thousand tons of rails, and the ironmasters of Mon- 
mouthshire and Middlesborough-on-Tees, we are told, were 
greatly surprised to find themselves opposed by a representative 
of an establishment in the Moselle. The English obtained the 
contract at the average price of 174f. 80c. per ton, delivered at 
Amsterdam, while twelve months ago they would have demanded 
at least 196f. 20c. This case calls a similar one to the mind of 
the writer—that of a tender for the supply of water pipes to the 
town of Leeds in January last, when the offer of a French 
maker was only a hundred francs above that of his successful 
English opponent. 

In 1859 the French forges only produced 1,385,000 tons of 
iron, while the estimate of the committee of ironmasters give 
the produce of 1865 as more than 2,000,000; the number of 
works in operation in the latter year being stated at 309 blast 
and 900 puddling furnaces. 

Four years ago the value of the pig and wrought iron imported 
into France amounted to £1,860,000, while in 1865 it did not 
reach £320,000 ; still the cost of iron has not yet placed our 
* Unfortu- 
nately,” says a writer, “the price of our wrought iron is yet too 
high for us to employ it in the construction of machinery, the 
French origin of which makes it so eagerly sought for abroad.” 
This difficulty is got round with the aid of the system of tem- 
porary admission, free of all duty, of cast and wrought iron, to 
be re-exported in the manufactured state. In 1859 the iron 
thus brought into France amounted to 40,000 tons; but our 
construction of all kinds has advanced side by side with our 
metallurgy, and, consequently, the quantity thus introduced in 
1865 amounted to 140,000 tons. This represents on re-exporta- 
tion the value of about 200,000,000f., of which the cost of the 
material does not form more than a fifth part. The writer adds 


| that “a very large part of the exports of the French machine 





makers go to Russia and Spain, and that it is probably this fact, 
ill understood, which has misled the English ironmasters, who 
are now greatly terrified at our supposed competition at the two 
extremities of Europe. This is an error ; we are not yet capable 
of competing with them in the rough metal market, but, as their 
constructors know, we have advanced a little with respect to 
metal fashioned into machinery.” 

Something in the Times has drawn from another writer the 
following, which it will be well to give entire :—‘ The machinery 
for pumping and extraction, made in France, and now employed in 
the mines of Northumberland as well as the powerful Burgundian 
locomotives, which now impel so many trains on British railways, 
carry us far away from the time when we furnished objects of easy 
jokes for English journalists. The day is long past since when they 
laughed at us, not without reason, for being unable to produce 
iron, except at very high prices, at our awkwardness in working 
metals, at our production of badly tempered cutlery, at our pins 
with heads too movable, and at our needles with harmless points. 
We had few railways then, and for the few that we had we 
were indebted to English promoters, capitalists, engineers, over- 
seers, drivers, and stokers. We have now emancipated our- 
selves, and it is not without reason that the Times says, looking 
at the effects produced upon us by free trade, that it is difficult 
to estimate the progress which is in reserve for France if, 
renouncing at last our belligerent propensities, she applies her 
marvellous resources to that industrial and commercial extension 
of which the city journal recognises the progress. The Zimes 
and its English readers are more touched than we are at seeing a 
French founder compete at Leeds for the furnishing of 2,600 
tons of cast iron pipes, and only miss the order by fixing his 
price at 100f. above the better informed native rival. They see, 
with less indifference than we regard it, that their colonies 
obtain from the foundries of the Pas de Calais iron casting 
better executed than England can produce. They see with an 
amount of regret only equalled by our extreme indifference, the 
constructors of the Clyde coming to the banks of the Rhone for 
iron for the beams of the great transatlantic steamers. These 
masses of iron, weighing 54 tons, which are delivered at 


Greenock at the price of 4,960f. (£198 8s.), cannot be furnished 
by the English and Scotch makers for less than 6,875f. (£275). 
We are far away now from the time when English journalists 
amused themselves with accounts of our endeavours to improve 
our springless clasp knives. Such is the opinion of an honourable 
ironmaster from across the Channel, with whom we lately 
visited some establishments in Paris, where we saw constructing 
twenty mixed locomotives for Mexico, twelve fixed horizontal 
engines, of 20-horse power each, for Prussia; and excavating 
machines, two portable engines of 15-horse power, six threshing 
machines, and a whole series of alimentary pumps for Egypt ; 
and, lastly, ten hydraulic presses with their pumps, and a 
vertical steam engine of 30-horse power for the Havannah.” 

The manner of treating the subject, and the style of the 
writer of the above, are such as we are not accustomed to, or that 
we desire to see adopted by serious journalists in our own 
country, and the affectation of indifference, so feverishly paraded, 
is simply ridiculous. M. Schneider, the able head of the great 
works at Creuzot, exhibited no such childish coquetry when he 
mentioned to the late President of the Corps Legislatif the gra- 
tifying fact that just at the moment when Gladiateur was 
carrying off the honours of the English turf he was making some 
steam engines for a British company. In spite of the affectation 
of the writer above quoted, there is no inditference, but the most 
lively interest felt by all sensible men, as well as others, in 
France, in the marvellously rapid growth in the iron and ma- 
chinery trades, and it is only natural that it should be so. It 
is equally natural that English ironmasters and constructors 
should regard with concern the growth of so formidable a rival, 
and it is of the utmost importance that they should keep them- 
selves well posted up, not only in the main facts—these are not 
at all likely to miss—but also with respect to the means which 
are employed to further that progress. Our capitalists, or 
rather, we should say, our speculators, were far too ready 
to take a lesson from our neighbours in the formation of 
grand high-pressure machinery for making money at the rate of 
10 or 15 per cent. ; and we paid dearly enough for the imitation 
last year in the smash amongst these so-called credit societies. 
The French ironmasters may, in some cases, be working their 
boilers under rather too high a pressure, but the constructors and 
machine makers offer us excellent examples of scientific applica- 
tion, careful workmanship, and economical management, while 
the Government and the wealthy classes are showing us how to 
form good workmen and valuable managers by a sensible system 
of practical education. These are lessons worthy of study, and 
with all our energy, all our capital, all our resources, we require 
to learn them as much as any nation in Europe. As we have 
said before, more than once, we do not despair yet ; far from it, 
but we cannot shut our eyes and ears to facts, and we feel it our 
duty to sound the alarm, and to cry time! time! in spite of 
the danger of being thought bores. We have just entered on a 
new year, proverbially the time for turning over a new leaf, or, 
if necessary, burning the old book. 

GOVERNMENT TEsTs FOR IRoN.-—During the last faw weeks con- 
siderable quantities of the plate iron sent into Chatham Dockyard 
by the contractors supplying that establishment have been rejected 
by the officials, on the ground of its alleged inferior quality and 
its failing to reach the standard of excellence insisted upon. The 
contractors have appealed to the Admiralty on the subject, and, 
after a long correspondence and numerous official reports, their 
lordships have upheld the decision of their officers. The standard 
of excellence insisted upon by the Admiralty is that the plate iron 
shall stand a strain of from 20 tons to 22 tons to the square inch 
with the grain, and 18 tons to 20 tons across the grain—a degree 
of excellence which, under the trials with the apparatus in use at 
Chatham, the iron rejected has failed to attain. The contractors, 
however, assert that the iron thus rejected is superior to the 
standard laid down, and refuse to submit to the dockyard tests, 
which, they contend, are not to be relied on, inasmuch as the 
testing apparatus is imperfect. In proof of this they have placed 
in the hands of the Admiralty reports from two of the most 
eminent iron testers, in which the samples of iron rejected by 
the dockyard officials were, on being tested by them, found to be 
of even better quality than the standard required by the 
board. Private and perfectly independent tests have like- 
wise been made, and again the results have been adverse to the 
ruling of the Admiralty officials. Under these circumstances the 
firm more particularly concerned has intimated the intention of 
commencing legal proceedings against the Admiralty for the heavy 
loss they have sustained. — 7imes. 

Mr. RUMBLE’S ENGINES.—We find it necessary to contradict a 
stetement which has been made, to the effect that the engines 
designed by Mr. Rumble, E.C., of 5, Westminster Chambers, which 
we illustrated in a recent impression, are intended for the Midland 
Railway. The assertion is totally opposed to facts. The moment 
Mr. Rumble deems it expedient tor his client’s and his own 
interests that the name of the line for which the designs have been 
really prepared should be made public, we shall inform our 
readers, It has also been asserted that Mr. Rumble has only pro- 
vided heating surface enough for a 22-ton engine, and that 1,500 
feet of surface at least should be provided in a locomotive intended 
to work heavy night expresses. It is not necessary that we should 
absolutely endorse Mr. Rumble’s design in its integrity, and we 
have expressed an opinion to the effect that his engine would be 
the better of more tubes of smaller diameter. But it is easy to 
see that it is next to impossible to secure 1,500 feet of heating 
surface in any locomotive of normal design and dimensions 
intended for narrow gauge lines, without using tubes so small 
and so closely packed that their efliciency must be seriously im- 
paired. The heating surface of the fire box of Mr. Rumble’s 
engines is, in round numbers, 100 square feet. If any of our 
readers will take the trouble to make the requisite calculation, they 
will see that the barrel of the boiler should be packed with no 
fewer than 224 tubes, two inches in diameter outside, in order to 
secure 1,386 feet of tube surface ; the water space between the 
tubes would then be five-sixteenths of an inch only! No locomo- 
tive engineer in his senses would advocate such practice as this. 
The diameter of the boiler is the greatest possible, and the tubes 
are of unusual length, so that we may assume 1,500 feet of heat- 
ing surface to be out of the question. Mr. McConnell’s great 
inside cylinder engine, exhibited in 1862, was provided with a 
combustion chamberand midfeather, which brought up the fire- 
box heating surface to the unparalleled number of 242 feet. No 
fewer than 214 tubes were packed within the barrel, giving 980 square 
feet of tube surface, or in all 1,194 feet of heating surface, and 
we are not aware that this has ever been exceeded in any 
narrow gauge engine; nor does it appear that more than 1000ft. of 
surface is required, when the water spaces are large and the circu- 
lation good, for the very heaviest and fastest traffic in Great 
Britain. Mere quantity of heating surface is no measure of the 
steaming powers of a boiler. It is of the last importance that 
water should be led freely to the tubes, and close packing and 
very small tubes may be regarded as things of the past. As ‘an 
illustration of very excellent practice we may cite the powerful 
engines designed by Mr. W. Adams for the North London Rail- 
way, which have each 120 tubes 2jin. diameter, spaced jin. apart. 
Those engines supply an abundance of steam at 160 lb, pressure 
to 17in. cylinders. We shall be happy to see the designs of a 
narrow gauge locomotive with lft. wheels, and 18ft. 6in. wheel 
base —that of Mr. Ruinble’s engine, not |9ft. as erroneously stated 
—in which a water space of jin., or even of Zin., is provided, the 
tubes not being less than 2in. in diameter outside, and the engine 
as nearly resembling the normal type as Mr. Rumble’s design 
does, 
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STRAINS UPON WROUGHT IRONWORK. 
No. V. 

Ir was not until girders of the open web form came into more 
general use that those sections of iron to which we have alluded 
in former articles on this subject, as best adapted for resisting 
compressive strains, received that amount of attention to which 
they are unquestionably entitled. It is true that both angle 
and tee iron, the former especially, were used from the very 
introduction of wrought iron bridges, not only as essential parts | 
of ‘the flanges, thereby constituting a portion of their sectional | 
area, but also as stiffening irons to the plate webs, and notably | 
in larger bridges, the Britannia for example, in the same capacity | 
for the cellular portions of the structures. Time has demon- 
strated that the fears entertained in the infancy of wrought iron 
bridges respecting buckling, and the absolute necessity of cellular 
tops for girders to resist that tendency, were unfounded, and we | 
should certainly never dream of now applying a cellular top to a 
girder of a span so insignificant as 60ft., although that was at 
one time a usual mode of construction. In any compound | 
structure or built-up section of material the strength of the 
whole, or its total resistance to a force tending to fracture it at 
any point, is composed of the sum of all the separate and 
different resistances manifested by each individual component; 
and the skill of the designer is displayed in so proportioning and 
arranging the various parts that each of them not only contri- 
butes its maximum to the total strength of the design, but also 
aids its neighbours to act with the fullest efficiency. In order to 
arrive at a practical understanding upon this important point, let 
us consider the simplest compound beam that can be constructed, 
consisting of the section represented in Fig. 1, and composed of 
a vertical plate or rib and angle iron flanges. Theoretically we 
know, neglecting the constant that the strength of the beam is 
directly proportioned to A x d, where A is the area of the bottom 
flange and d the depth of beam. In the present case we shall 
suppose that the web has no effect upon the strains induced in 
the flanges. It is asserted by the advocates of the plate form 
that the web does lighten the strains upon the flanges; but 
apart from the fact that this assertion is difficult of proof, it is 
not usually taken into account, particularly in small examples of 
beams. Of these two ingredients in the total resistance of the 
beam the angle irons supply the first and the web the second. 
By themselves the angle irons have little or no transverse 
strength, and similarly the sectional area of the web is not 
considered in the same light. If the depth of the web be 
increased disproportionately the beam will break by bending 
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| them in a manner similar 


|irons in Figs. 2 and 3. 








extra rivet if required. Fig. 4 shows a longitudinal a | ing at the web of a rolled beam as fulfilling its principal duty 


through the flange with the outer angle iron removed, and Fig. 

a section of the arrangement. This is, perhaps, the best method 
of attaching the bars of the web, as it not only preserves the 
whole sectional area, but gives a better hold in consequence of 
the rivets passing through both ribs of the angle iron, and also 
by the manner in which the bars are gripped by the double 
angle irons of the flanges. The sections of flanges represented 
in the figures may be considered either as the entire flange of a 
single web girder or half that of a double web. The same 
treatment can also be adopted with the ribs of tee and channel 
iron, but there is generally no reason why these may not be put 
on the outside of the angle irons in the flanges and rivetted to 


FIG.6 


to that shown for angle 


In large double web 
girders having a trough 
section of flange the ribs | 
of the struts are some- 

times turned inwards 
and thus allow of a cross 
bracing being introduced 
between each pair, adding 
materially to the stiff- 
ness of the web. A 1 || 
simple form of this i| 
arrangement is shown in 

Fig. 6, and an excellent 
practical example may 
be found in the railway a 
bridge over the Thames at Blackfriars, where the compression 
bars are of channel iron, and each pair is braced together some- 
what as represented in the figure. Both of the two latter forms 
of sections are better adapted for rivetting in the position of 
struts than angle iron, as they admit of the rivets passing through | 
the axis of symmetry. The tee iron will require more rivetting 
than the others, as it must be rivetted upon both sides of its 
central rib; but there is no necessity for its nett section to be 
less than that of the other two, supposing that there were three 
examples chosen in which the gross section of all were equal, as 
the rivets should be placed breaking joint upon each side of the 
rib. If we make / equal the length of the table part of the tee 
iron, and /' the length of the rib measured from the inside or 
from the underside of the table, and t and ¢' their respective 
thicknesses, the gross area will be A =/t + /'t' and the nett | 
~ area A! = d—nd)t+('—nd)t# z Ift=t,a) 


;common occurrence, we have A = (/ + /') tand A'= | 
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long before the whole sectional area of the angle irons is called | In the 
into play; similarly, if the depth be unduly diminished the same | the rivets can generally be so arranged as to give a value of A'= | 


result will ensue from the angle irons having to stand nearly the 


whole of the transverse strain, to the resistance of which they | 


are not suited. The relative duties of the plate and angle irons 
are that the latter should supply the material, so to speak, and 
the former should be so proportioned as to enable that material 
to be called into play in the fullest and most efficient manner. 
The value of any particular form of strut to resist a strain in 
the direction of its longitudinal axis must, in a great measure, 
depend upon the manner in which that strain is brought upon 


it; and since the strains upon all the struts in an open web | 


girder are supposed to be brought upon them at their junction 
with the flanges, the manner in which they are attached is an 
important consideration. Angle iron is the most disadvan- 


tageously situated of all the sections in this particular, as it is | 


impossible to connect it, when acting as a strut in the web of a 
girder, in any but an imperfect manner to the flanges. There 
are three methods of connecting angle iron struts to the ordinary 
girder flanges. That represented in Figs. 2 and 3 is one very 
usually employed when the section of the angle iron is preserved 


intact, and it is rivetted to the outside of the double angle irons. | 


The object aimed at in the connection of one piece of ironwork 
to another where a strain is almost necessarily induced on one 
or both pieces at their junction, is to arrange the material 
symmetrically round the points of attachment. We see at once 
from the Fig. 6 that this is not done in the case before us; in 
fact, only one rib of the angle iron is actually connected with 
the flange; the other rib has to depend upon its fellow to com- 
municate to it its proper share of the strain, a duty which it 
cannot perform to the same extent as if the other rib were 
rivetted directly to the flange. The only plan whereby to arrive 
at a decisive conclusion with respect to the transference or com- 


munication of strain from the rivetted rib to the unrivetted one | 
would be by direct experiment, or by fixing an angle iron in the | 


position of an upright strut and loading it to the breaking point, 
first on the extremity of one rib and then upon that of both. 
There is very little doubt but that a very considerable dis- 
crepancy would be found in the results. The proper function of an 
angle iron, and the one which it carries out most effectually, is that 


of connecting together two portions of a structureat right angles to | 


one another, as exemplified in the section of any trough flange or 
plate girder. Instead of putting the angle irons close together, as 
represented in Fig. 3, they are more frequently separated bya small 
interval and the tie-bars placed between them. Sometimes both 
struts and ties are inserted and rivetted inthe space between them, 





and in order to accomplish this a part of one of the ribs of the 
angle strut is cut off in order to allow the other to pass in 
between. This is a very bad practice, and should never, on any 
account, be permitted, as the sectional area of the strut is there- 
by seriously reduced, in some cases so much as a half. When it 
is desired to introduce and conceal the extremities of the bars 
between the angle irons of the flanges it should be effected in 
the manner shown in Figs. 4 and §. The end of the struts 
should be heated, and one rib forged down flat upon the other, 
but not thinner than what is necessary. At the same operation 
the end can be widened out, and will thus be able to take an 





(/ + l'—nd)t. Similarly for channel iron, putting / | 
for the outside breadth of the channel part and /' for | 
the length of the ribs, measured from the inside, and ¢ 


and ?' for the respective thicknesses A = 1t+27t | 
| 


and A'=? (i —nd)t+(22—ndt It is not 


often that channel iron is rivetted through the channel | 
part and the ribs so as to cause a loss of section in both. 
case of cross bracing between a pair of compression bars 


(1—nd)t+20¢ . Wherever this form of iron is em- | 
ployed in building up the flanges of a girder it is manifest that 
it would be difficult to obtain so large a nett section, but as yet 
| it has been scarcely ever used in that position, although it un- 
doubtedly can be so employed to great advantage. In Fig. 7 is 
a section of the top flange of one of the large bridges carrying 
| the London, Chatham, and Dover Railway over part of te | 
| Borough, and the employment of this form of iron imparts a 
cellular stiffness and appearance to the flange of the girder, | 
| exceedingly well adapted to resist the compressive strains 
brought upon that part. The irons used are heavy, being 8in. 
| by 34in. by gin, and the compression bars in the web are of the 
One of the | 


| 


| same form, but varying in the relative dimensions. 
| great objections to the use of 
| channel iron is that it is a very 

troublesome form to crank or p33 


| bend. So long as it can be eg 
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} employed in situations re- 
quiring no alteration from the 
shape in which it is turned 
| out from the rolls it would be 
| hard to find its superior, but 

it is sure to be superseded by 

one of the other forms when- 
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which is to keep the flanges at a constant distance apart, and 
supposing it to be thick enough to accomplish that result effec- 
tually, there is economically no reason for increasing its thick- 
ness. It is true that the strength of the girder may be increased 
by so doing, but that object would be effected to a greater 
degree by putting the material in the flanges instead, as its lever- 
age to resist horizontal strain is much greater there than in the 
web. When the web is made sufficiently thick to cause an 
appreciable inerease to the strength of the beam, it acts in 80 
doing as a thin rectangular girder, and the beam is neither a true 
flanged beam nor a solid one, but something between the two, 
and its strength cannot be accurately ascertained on the assump- 
tions usually applicable to either of the two cases. It is much 
to be regretted that while we have reliable and abundant infor- 
mation respecting the best form for cast iron beams, determined 
from the elaborate and careful experiments of Mr. Hodgkinson, 
and the theoretical rules he deduced therefrom, there is no such 
information available with regard to rolled iron beams, whether 
single-flanged, double-flanged, or uthershape ; yet the formerare 
becoming rapidly obsolete, and the latter are coming into more 
general use every day. It ought to be kept prominently in mind 
that experiments are not of the slightest use unless rules and 
formule are deduced for the guidance and assistance of those 
requiring such knowledge. 


TURBINE AT THE PAPER MILLS OF MAUREIX; 
LIMOGES. 

AT page 12 we illustrate a somewhat remarkable turbine water 
wheel employed in driving the machinery of the paper mills of 
Maureix, near Limoges. In the following description we have 
given all the dimensions in French measures, as it ir nearly im- 
possible to give their exact equivalents in English. The head is 
1°30m., sometimes rising slowly to 1°47m., by a decrease in the 
level of the back water in the tail race. The delivery witha head 
of 130m, is about 4m. c. 200 per second, the wheel then developing 
a force of about fifty effective horse-power. The normal velocity of 
the turbine is about twenty-five revolutions per minute. The wheel 
bed was sunk with much labour in the solid rock, and it being 
consequently found next to impossible to provide a sufficient depth 
beneath the wheel, a peculiar syphon arrangement has therefore 
been employed to convey the water to the buckets. A dam is 
formed across the river, in the centre of which is an yee 9 I to 
which the syphon pipe is adapted. This opening is closed by a 
shuttle or sluice, not shown in our engraving, by which the water 
can be completely shut off, and the turbine left dry for repairs, &c. 

The following are the principal dimensions of the machine :— 
Radius of circle, C, D, 1542 m.; radius of cylinder, A, B, 1°435m.; 
radius of ring, a 4, 1°265m.; radius of circle, c d, 1°158m. 
Buckets in revolving wheel, No. 32; guides in stationary wheel, 
No. 16 cast iron, No. 64 wrought iron; mean distance between the 
guide plates, 106 mil.; mean distance between the buckets, 
265 mil.; coefficient of useful effect, °678. 

Fig. 1 is a longitudinal vertical section of the machine; Fig. 2 
is a vertical section to a larger scale of the guide vanes, passing 
through one of the fviction rollers supporting the sluice ring; 
Fig. 3 is a plan of the upper portion of one of the ‘“* vannettes ” or 
sluices; Fig. 4 plan of stuffing-box for pinion arbor (Fig. 2); 
Fig. 5 plan from below showing the inclined plane in sluice ring 
referred to below. Fig. 6 is a plan of the cover of the stuffing-box 


| of the driving shaft and pivot; Fig. 7 details of the —_ at the 


lower end of the syphon hood. Fig. 8 is a half plan of the syphon 
hood and portions of the guide wheel, the syphon being supposed 
to be shown in horizontal section immediately above the guide 
wheel. Fig. 9 is a plan of the guides and buckets; Fig. 10 an 
enlarged section at B, Fig. 1; Fig. 11 is a section through 
guides and buckets; Fig. 12 a section through the guides fixed 
to A B; Figs. 13 and 14, sections through the buckets on OC, D 
and c, d; Figs. 15 and 16, vertical section and plan through 
the junction of the six arms by which the bucket wheel is 
carried. 

A is the cast iron syphon tube, fixed with one end against the 
rectangular os B, the other opening into the hood D, E. It 
is constructed in three pieces, put together as shown. The lower 

rtion of the hood D, E, is bolted upon the guide wheel’ F, F. 

his last consists of two rings united together by sixteen parti- 
tions of cast iron, H, I, h, i; the space between each two forming 
a compartment in which are located four guide vanes of sheet 
iron H', I', h', i', directing the water into the buckets at the de- 
The annular orifice formed by the rings corresponds 
exactly with that formed by the hood D, E, so that the water 
passes into the machine quietly and without disturbance. V, V, 
are the *‘ vannettes ” or sluices covering the sixteen compartments 


| just mentioned. Each of these vannettes is fitted at its outer ex- 


tremity with a projecting piece; they serve to mask and unmask 
the compartmezts, moving in a radial direction and guided by the 
directors H', I’. N is the cowronne 4 gorges or throttle ring placed 
in the cavity e of the hood, see Figs. 2 and 5. It is made with two 
concentric grooves n, n, and m, m, which at two points diametri- 
cally eee are united by inclined planes n, 0, m (Fig. 5), 
beyond these the sluice ring is cogged. While all the ‘‘ vannettes ” 





| ever it becomes necessary to 
pass it through the smith’s 
hands, although tee iron is by no means an easy form to manage 
| in the forge either. 








The substitution of solid rolled sections for those usually 
built up of plates and angle irons is becoming very general, 
more particularly in the case of joists or floor beams. There is 
scarcely a large warehouse of any description erected at present 
| in which the joists of the floors are not constructed of iron, thus 
insuring a far greater amount of strength and durability, and 
| also less risk from the contingencies of fire. The usual method 
| of arriving at the strength of rolled beams is by calculating the 


breaking weight by the formula W = as °, where W is the 


| 
| breaking weight in tons at the centre of the beam, A the area of 
the bottom flange, d the depth, / the span, and c the constant. 
When this formula, or, in fact, any other, is used, the result 
depends, ceteris paribus, wpon the value given toc. In wrought 
iron beams, which are considered to be secure against flexure, ¢ 
may be taken equal to 80, and, asit is a very easy matter to make 
the rib of a solid joist of the proper thickness, we may assume the 
above value for the constant. As an example, let us take a 
rolled beam Qin. deep, and with a bottom flange 4in. by jin., and 
find the breaking weight uniformly distributed, which will be 
twice that atthe centre. By the formula, and with the value of 
¢ = 80, we find the weight to be thirty-six tons. In this method 


the joist upon its strength, and this is precisely the point of 
which we know nothing about. In Mr. Hodgkinson’s experi- 
ments on solid cast iron flange beams he deduced this rule on 
the assumption that the strength of the flange was so great that 
the resistance of the middle part or rib between them was small 
in comparison, and might be neglected. He also deduced 
another rule, which included the effect of the vertical part 
between the flanges, and in which the flanged beam was treated 
as a solid rectangular one, with a part of it cut away, as in 
reality it is. With respect to the assumption upon which the 
truth of this latter rule is based, they can neither of them be 
regarded in any other light than that of an approximation, and 
as the rule itself is more complicated than the other, it is not 
to be wondered at that the latter is more generally used. Look, 





of calculation no notice is taken of the influence of the web of | 


are closed the projecting pins to which we have already referred 
lie in the interior groove ; when, however, the wheel N is put in 
motion by the action of hand gear, the inclined planes n, 0, m, force 
the vannettes to move radially until the pins reach the outer 
groove m,m. Thus, by causing N to revolve through a greater or 
lesser distance, it is possible to open successively one or more of the 
compartments according to the power the wheel is required to 
develope. Motion is communicated to N at two points opposite 
each other by two shafts r, 7, acted on by others coming from 
the interior of the mill. 

The ring N is carried on friction rollers P, P, in order that it 
may revolve easily. G is the bucket wheel consisting of two rings 
of cast iron, so shaped as to permit the free escape of the water. 
The rings are united by the buckets (Figs. 13 and 14), the whole 
being in one casting. Their form is such that, combined with the 
flare of the rings, the area for discharge is constant through the 
whole depth of the bucket wheel, embodying a principle which 
M. Girard terms that of evacuation par evasement. H are the 
cross arms of the bucket wheel; T is the main shaft of cast iron, 
hollow, containing the central fixed column K, on which the 
bucket wheel is supported; g is the reservoir for oil for the main 
foot-step; L is a cast iron shoe fixed on stone, and supporting K; 
O isa pipe for starting the syphon into action in the first instance; 
tis a manhole through which access may be obtained to the 
machine; s, apron of the upper and ¢, apron of the lowerrace; u and v 
show the water levels up and down the ram. We are indebted to 
Lacroix’s Nouveau portefeuille des Machines for the drawings and 
description of this ingenious, turbine, of which we believe several 
are now at work in France. 





THE LARGEST ANCHOR IN THE WoRLD.—The largest anchor in 
the world has just been constructed at the works of Henry Pers- 
house Parkes, chain and anchor manufacturer, Tipton, Stafford- 
shire. The weight of this monster forging is about eight tons, 
exclusive of the stock. It is styled the “ Standard,” or double- 
fluked anchor, and is intended for the Great Eastern steamship, 
now lying in the Mersey. The inventor and patentee is Mr. Joseph 
Betteley, 14, Goree Piazzas, Liverpool. Its dimensions are as 
follow:—Length of shank, 20ft. Gin.; ditto wood stock, 19ft. Gin. ; 
| trend of arms, 7ft. 4in. The iron of which the forging is made 
| was obtained from Messrs. William Barrows and Sons, Tipton, and 
| bore the well-known brand of B.B.H. The advantages which this 
| anchor is said to possess over others rest in the fact of the _— 

or blade being so divided or split that when it falls upon any hard 
substance it cuts into it with more ease, and thus obtains the 


greatest possible holding power. 
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CLAPPERTON’S PATENT MULTIPLE DRILLING MACHINE. 


BY MESSRS, JOHN McDOWALL AND SONS, ENGINEERS, WALKINSHAW FOUNDRY, JOHNSTONE, N.B. 
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THIs ingenious machine, illustrated in the annexed engraving, has 
been invented and constructed for the purpose of facilitating the 
boring of holes in girders or other structures at different pitches 
as required. Its construction may be thus briefly described:— 
A, A, A, are three standard brackets firmly fixed to foundation 
stones, having faces dressed and set vertically as in a planing 


machine. The cross bed B, which is 12ft. long, moves up and | 2in., 4in., or 8in., at 8in. apart, an 


down on these faces by means of screws, so that it can be adjusted | of jin. pitch the holes can be bored to certain distances without , mission, to ma! 
to any height required. On the face cf this cross bed a carriage } requiring to be mark 








C is fitted, which is made to 
move from end to end of it by 
the screw D. This carriage 
carries the several drill sockets 
E (five of which are shown) fixed 
on by three T-headed bolts each. 
At each end of this carriage C 
is a malleable iron standard F 
supporting an upper framing E, 
in which are the top parts of 
the drilling apparatus. Each 
drill socket E, with its accom- 
panying top part, is complete 
in itself, so that as many can be 
fixed on the carriage as that 
will hold, and there is no limit 
to its length. The drills are 
set in motion by the cone H, 
wheels I and J, shaft K, wheels 
L, M, N, O, and shaft P, 
which traverses from end to 
end of the cross bed, and then 
by mitre wheels at the back, 
gives motion to the drill bosses 
working inside of the sockets E. 
A belt Q gives motion to a 
short shaft RK in the upper 
framing, on which are worms 
working into worm wheels that 





working the drills downwards. 
These worm wheels are attached 
to collars by gin. bolts, which, 
when slack, allow the wheel 
to turn without turning the 
screw, and thus the screw can 
be acted on by hand, to adjust 
the drill to the proper level. 
In this way any drill can be 
worked or adjusted by hand 
whilst the others are working 
automatically. It will also be 


with its upper gear, being self- 
contained, can work at any dis- 
tance from its neighbour. In 
this case the minimum dis- 
tance between the drills is fixed 
at 6in., which can be increased 
to any distance allowed by the 
length of the carriage C. The 
carriage moving on the bed B 
allows a great number of holes 
to be bored without moving the 
girder. When the carriage arrives at the end of the bed it 
is moved back to the other end, and the girder, or whatever 
is being bored, is moved on 12ft., which is easily done on the 
rollers underneath the machine. If lin., 14in., 3in., or Gin. pite 
is required the drills would be set at Gin. apart; if ljin., 
2hin., 5in., or 10in. pitch, the drills would be set at 10in. apart; if 
dso on, and the screw D being 


ed by simply turning this screw a given num- 





give motion to the screws| 


observed that each drill socket | 





ber of times. There is no room to doubt that this machine will 
supply a want very much felt in the construction of girder work. 
If the drill is ever to displace the punch it must take the form 
of aitomatic machinery, resembling more or less the tool we have 
just described. 


DRAUGHTSMEN’S BENEVOLENT Society..-We have received a 
number of letters regarding the formation of a Draughtsmen’s 
Benevolent Society. We reserve the publication of them for the 


present, but we trust that all those interested in carrying out this 
desirable object will express their views on the subject, aud 
some general scheme which may be discussed in our 





propose 
columns. 

Martin’s Patent SeLF-Cantinc ANcHoR.—An interesting and 
severe trial took place a few days ago at the testing machine, Low 
Walker, near Newcastle. Two of Martin’s 26-cwt. patent self- 
canting anchors, ordered by the French Government for the 
imperial yacht, the Jerome Napoleon (to replace two 45-cwt. 
ordinary ones), and which were manufactured at the Gateshead 
Ironworks under the immediate supervision of Mr. Martin, were 
proved under the hydraulic machinery. The full Admiralty proof, 
258 tons, was applied to them without the slightest deflection. 
Mr. Martin, who was present, requested that the anchors should 
be tested 50 per cent. beyond the Admiralty proof, as he is wont 

| to test them at the Woolwich dockyard, and thereupon an addi- 
tional strain was applied to the anchors, which were worked up to 
38 tons 14 cwt. lyr. 141b. The anchors were then examined, 
but they did not exhibit the slightest permanent deflection. In 
order to understand fully the importance of this remarkable test, 
it must be borne in mind that the Admiralty proof is already severe 
enough, and that an allowance is made with regard to deflection, 
and an anchor whose permanent deflection at the test does not 
exceed half an inch is considered fit for service. Martin’s patent 
self-canting anchor is of a most peculiar shape and construction. 
30th arms take hold of the ground at the same time, and the 
steadying stock, set at a certain angle, and of a particular form, acts 
inconjunction with the arms and increases its holding power to an 
immense degree, especially in sandy and soft grounds. This 
anchor possesses considerable grasping power and strength, com- 
bined with diminished weight; and as every part is brought into 
requisition no portion of it projects above the ground to injure the 
ship’s bottom. Nor can the anchor foul or get fouled, and it cats 
flat alongside like a board. In addition to a great many other 
| advantages it possesses this material one, that it is the only anchor 
| without weldings, the apparatus being formed of three distinct 
pieces of malleable iron. There are at the Gateshead Ironworks a 
| great many fine specimens of these anchors, of different sizes, 
| either finished or in course of manufacture, for several Govern- 
ments and steam shipping companies. There are instruments of 
60 cwt., 50 cwt., 21 ewt., for fitting H.M. ironclad and turret ships 
| Prince Albert, Pallas, and Industry; 57 cwt. and 21 cwt. ones for 
'the U.S. ships Frolic and Colorado (flagship of Admiral Golds- 
borough), 3,500 tons, and also of 21 cwt. for the French Govern- 
ment; and 19cwt., 14cwt., 12cwt., &c., for sundry companies. 
All these anchors are made with the best scrap iron, and their 
| workmanship, when examined at every stage of their manufacture, 
| appears to leave nothing to be desired. The Martin anchor is most 


h | simple in its construction, and professes to be the most powerful 


| in existence. Mr. Martin intends shortly, and previous to sending 
| an anchor of four tons to the French Universal Exhibition of 1867, 
| for which space has been granted to that effect by the Royal Com- 
ke a public trial on the Tyne, in competition with 


‘any anchor in use.—Newcastle Daily Chronicle. 
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SIX-TON OVER-HEAD TRAVELLER AT THE LONDON STEAM CRANE AND ENGINE WORKS, LEICESTER. 





MESSRS. APPLEBY BROTHERS, ENGINEERS, 


SECTION OF CIRDER 
N CENTRE 





SIDE ELEVATION 





In our description of the new buildings erected by the Messrs. 
Appleby Brothers, at Leicester, which appeared in our pages a short 
time since, we alluded to the over-h traveller there employed, 
engravings of which we are now enabled to place before our readers. 
It possesses no very peculiar features, but is well designed, and 
from its compactness and facilities for producing and changing 
the required motions it is admirably adapted to the requirements 
of an erecting or a machine stop. In Fig. 1 is represented the 
elevation of half the traveller, Fig. 2 the plan, Fig. 3 an end eleva- 
tion, and Fig. 4a 7~ of oneend. The main girders are constructed 
pd poe and angle irons; a section of one of the girders at the 
end 1s shown in the end elevation, and a section in the centre is 
represented in Fig. 5. The top and bottom flanges are each 9in. 
wide and jin. thick, united to the web with angle irons each 2in. 
by 2in. by jin. The web is stiffened at intervals with irons each 





END ELEVATION 











PLAN 


3in. by 2in. The span of the girders is 40ft., and they were 

tested with a weight of 30 tons, giving a deflection of jin. The 

depth of the girders in the centre is 2lin., and at the ends 12in. | 
On inspecting the engravings the mode of applying the power and | 
the arrangement of the gear will be readily discerned. e driving 
cord, represented by dotted lines, isdriven by a fixed pulley situ- 
ated at one end of the shop, where an arrangement is provided 
for keeping it tightened. The driving pulleys on the traveller are 
made to run loosely on spindles fixed in a slide rest similar to the 
slide rest of a lathe, and are provided with friction grooves at the 
flanges which can be made to gear into the friction pulley of the 
lifting gear, the same arrangement being preserved for communi- 
cating the transverse and the longitudinal travelling motions. The 
cord being passed over one side of one and the opposite side of the 
other of each pair of driving pulleys the reverse motion is pro- | 
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WHEEL-RIM DRILLING MACHINE. 


BY MESSRS. NEILSON AND CO., GLASGOW. 


mm LE 


In the annexed engraving we illustrate a very neat little machine 
tool used by Mr. Neilson in drilling the rims and tires of locomo- 
tives for the securing rivets. Its construction will be understood 
ata glance. Fig. 1 is a front clevation, Fig. 2 a section, and Fig. 3 
a plan. The are or fork at the lower part of Figs. 1 and 2 is fitted 
to the axle; the drill is then fixed in the socket shown in the 
section at the upper part ef Fig. 2, and a belt being applied to the 
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pulley, the operation proceeds rapidly. By em ing the length 
of the belt the tool can be made to travel oe the wheel, 
or the wheel can be shifted, the tool remaining stationary. 











SourH KENsINGTON MusEuM.—Visitors during the week ending 
29th December, 1866 :—On Christmas week, free, from 10 a.m. to 
10 p.m., 24,108. Total, 24,108. Average of corresponding week 


duced when either is thrown out and the other placed in gear. 
For lifting and lowering the power is communicated from the 
driving pulley to a worm gearing in a worm wheel, on the spindle 
of which is placed a spur pinion gearing with the spur wheel on 
the spindle of the winding drum. The same arrangement is also 
provided for imparting the other motions. T iron brackets are 
attached to the bottom of one of the girders carrying the footway. 
The diameter of the bearing wheels is 18in. for travelling longi- 
tudinally and 12in. for travelling transversely. The diameter of 
the spur wheel of the lifting r is 3ft. lin., and that of the 
spur pinion 6in. The hand wheel for placing the longitudinal 
travelling wheels in gear is made to slide on a shaft lin. square 
so as to be always under command. The other details are all 
clearly shown in the woodcut and will be readily understood with- 
out a description. 








in one years, 24,743. Total from the opening of the museum 
6,481,232. 

ANOTHER NoveLTy.—Cigar tubes are now selling in London, 
which, after being used for a short time, develope a picture pre- 
viously invisible. Chemical analysis shows that these are photo- 
graphs pre in the ordinary way, and then made invisible by 
the aid of bi-chloride of mercury, the same process, in fact, by 
which the ‘‘magic photographs” are prepared. Magic photo- 
graphs may be made visible by the application of hyposulphite of 
soda, and in the cigar tubes the heat and ammonia from the 
tobacco have the same effect. It is probable, therefore, that these 
tubes were originated by some genius who accidentally discovered 
the effect of tobacco juice on invisible photographs. 

New Etecrricat Crock.—Mr. Van Bruyssel, of Brussels, has 
now on view at Messrs. Newton’s, in Chancery-lane, some elec- 
trical clocks. A good common clock sends a pulsation of electricity 
through the wires once every minute, the first current being posi- 
tive, the next negative, and so on alternately. The contacts at 
the sending clock are made by the aid of mercury, which, as all 
telegraphists know, is an objection. The current is developed b; 
a Daniell’s battery, with large cylindrical cells, the amalgama 
zinc plates being in contact with weak sulphuric acid, not plain 
water. The electrical clocks, of which there may be any number, 
worked by the single sending clock, each contain two electro- 
magnets, which act upon a permanent magnet placed between their 
poles. The positive current makes the permanent magnet beat in 
one direction and the negative in the other, this motion working 
the hands of the clock by the intervention of the necessary mecha- 
nical contrivances. In Glasgow all the leading merchants have 
true time by the aid of electrical clocks; so the canny Scots are 
far ahead of Londoners in this application of a useful scientific 
invention, 

New Works In JeRsEy.—The states of Jersey have resolved 
upon materially increasing the present harbour and dock accom- 
modation at St. Helier. The old works are to be extended, por- 
tions of them removed, and new ones constructed. Many years ago 
a large mole was projected and partly carried out in St. Catherine's 
Bay, but after a very large sum of money had been spent upon it 
its further prosecution was abandoned. We do not pretend to 
assign a reason for the relinquishment of the undertaking, but we 
were told by one of the Gorey fishermen that it was run out in the 
wrong direction, and, if finished, would not be of the slightest use 
to navigation. The harbour at Gorey, the great resort of all the 
oyster fishing boats, is a very small one, and would admit of im- 
provement. That at St. Aubin, on the other side of the bay to 
St. Helier, scarcely deserves the name. To concentrate the trade 
and shipping at the port of St. Helier would be a most praise- 
worthy endeavour. We believe it is the intention of the Com- 
mittee of Piers and Harbours in Jersey to spend some hundred 
thousands of pounds in carrying out their contemplated improve- 
ments, a fact which speaks volumes for the prosperity and advance- 
ment of /a premiére des iles de la Manche. 
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Mik, BAZALGETTE ON THE VENTILATION OF 
SEWERS. 
(Concluded from p. 511.) 
Tue report of the committee referred to several subjects, 
but only those sections regarding sewer ventilaticn are 
given here. They are as follows:- 

“11. Your committee, however, thought it was desirable that 
they should investigate that part of Mr. Gurney’s plan which 
relates to the burnin, of the gases in the sewers, and the more so 
because that process has been practised by Mr. Gurney with suc- 
cess in regard to sewers in the immediate vicinity of the Houses of 
Parliament.’ 

**12. But the inquiries made by your committee have satisfied 
them that this process, though it may be successful as to sewers 
within a short distance of the furnace by which the gases are to be | 
burnt, could not be successfully applied to the wide range of the | 
metropolis. There are such a vast number of unavoidable openings 
in the immense ramifications of the sewers of the metropolis, and 
in the house drains which communicate with those sewers, that 
the air which would be drawn out from any part of a great sewer 
over which a furnace might be erected would be replaced, not by 
the offensive gases in the whole network of sewers and drains 
communicating with the sewer over which the furnace was placed, 
but in a great degree by atmospheric air rushing down through | 
openings near to the furnace, and thus the gases in the further parts | 
of the sewers and house drains would remain unafiected by the 
action of the furnace.” 

**13. This furnace system, therefore, even with the improve- | 
ments introduced by Mr. Gurney, though possibly efficacious for a 
particular and limited area, could not be relied upon for the gene- 
ral ventilation and purification of the sewers of the metropolis at 
large.” 

By direction of the late Metropolitan Commissioners of Sewers 
I had, in 1855, visited some of the best ventilated coal mines in 
the north of England, and in South Wales, with a view, if pos- | 
sible, to the application of some perfect system of ventilation to 
the London sewers. I entered carefully into the comparative 
advantages of ventilating fans and furnaces, and into the expendi- 
ture of fuel requisite for the extraction of a given quantity of air | 
under various conditions; but I found that whilst it was not ditti- 
cult to conduct a current of air through the continuous passages 
of a mine having but one inlet and one outlet, and a tolerably uni- 
form sectional area, I found that such a system could not be 
applied to sewers. The areas of the branch sewers discharging into 
any one main sewer are probably much more than 100 times its 
capacity; therefore, even supposing it were possible that they could 
all be hermetically sealed at all points, excepting the extreme ends, 
a veloeity of current equal to 100 miles an hour, which is next to 
impossible, would have to be obtained, in order to secure a current 
of one wile per hour in each of the branch sewers. But it is not 
possible te obtain such a condition of things, and this difficulty 
lies at the root of all proposed modes of ventilation by extracting 
the foul gases by furnaces, fans, or such other appliances, viz., 
that sewers have inlets at every house drain, every gully, and | 











every branch junction, and the quantity of air which may be ex- | 
tracted at the outlet is readily supplied at the nearest inlets, and | 
the effect is, therefore, not felt in the sewer at any great distance 
from the point at which the air is exhausted. 

The subject is one which has, from time to time, engaged the 
attention of most of the surveyors of London and provincial towns, 
and upon which so many suggestions have been made; many of 
these have effected some local improvement, but the reasons above 
stated have baffled the successful application of their inventions 
to any general system of sewers. I have in extenso the reports of 
my assistants, Messrs. Lovick, Grant, and Cooper, as those gentle- 
men have, for many years, devoted much attention to the 
subject, and I have thought it desirable that they should 
fully express their own views on a subject of so much im- 
portance. 

Mr. Lovick has fixed eleven of the charcoal deodorising boxes 
in the shafts of various sewers in different parts of his district, 
but he considers the period has been too short, and the weather 
not the best suited for the test, to enable him to judge of the 
effects that might be anticipated from a large adoption of the 
plan. He, however, fears that the condition under which the 
gases in the sewers have to be attacked has not been sufficiently 
taken into consideration, the reasoning upon the efficacy of char- 
coal having been founded upon experiments with dry charcoal 
introduced into dry gas, whereas the sewer gases are always in a 
high state of saturation. 

Mr. Grant is also of opinion that the charcoal trays have not 
been tried long enough to allow of a sound judgment being formed 
of their efficacy; and that to arrive at the true value of the plan 
he considers it would be necessary not only to test the air, chemi- 
cally, both above and below the trays, but also the currents of air 
in the same sewer with and without the trays. cake 

Mr. Cooper states his opinion that the charcoal has the effect of | 
absorbing or neutralising the gases, but that it-obstructs the free 
ventilation of the sewers, and that, consequently, to adopt the | 
system to any extent, the number of shafts would have to be 
doubled to secure sufficient ventilation for the safety of the men 
in the sewers. In the opinion of all, the changing of the layers 
of charcoal, and the efficient maintenance of the framework, Xc., 
would be costly. 





CONCLUSIONS. 

The experience which has been obtained from the numerous 
experiments and investigations which have at various times been | 
instituted on the subject of sewer ventilation leads to the con- 
clusions :— 

Ist. That sewers cannot be ventilated like mines,’ which have 
but one inlet for the air at one end and one outlet at the other, so | 


that the current can be readily kept under control. 
2nd. That whilst the connection ‘of sewers with furnaces con- 
siderably improves the ventilation of the sewers in the immediate 
vicinity, it is questionable whether a large portion of the noxious 
gases evolved is actually consumed thereby; and that such a 
mode. of ventilation is not applicable to the general ventilation 
of the metropolitan or any other extensive system of sewers. 
3rd.—That steam jets, fans, and other mechanical contrivances, 
worked by steam power, do not effect the ventilation as satisfac- 
torily as furnaces with the same expenditure. 
4th. That the connections of sewers with the rain-water or other 
pipes, carried to the tops of houses, have in some instances been 
attended with advantage, more particularly at the upper ends of | 
sewers in the high districts, where the flow of water 1s not great, | 
but that this should be done only where there is no fear of the 
ases descending again into the chimneys and windows of such 
ouses, and cannot, therefore, be generally adopted. 
5th. That ordinary gas pipes are not of sufficient bulk, and could 
not be constructed with a sufficient internal area to admit of free 
ventilation of the sewers through them, even were the lamps kept 
burning night and day. 
6th. That charcoal ventilators have not yet been tried upon a | 
sufficiently comprehensive scale to admit of a very decided opinion 
being pronounced with respect to them, but that present ex- 
perience seems to indicate that they tend to retard the effective 
ventilation of the sewers, and should, therefore, be cautiously 
applied. 
7th. That ventilation by air-shafts, from the top of the sewer 
into the centres of the streets, though not perfect, is a great im- | 
provement upon the old system of ventilation through the gully- 
gratings at the sides of the streets, as the gullies allow the accu- 
mulation of the foul gases in the upper portions of the sewer, | 
which are driven in large masses, under certain changes of | 
atmosphere, into the streets, whilst the air-shafts prevent such 
accumulations. 
ith, that it is probable most of the above mo 
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may, under favourable circumstances, be applied with advantage 
in particular cases; but the most efficacious and most universally 
applicable mode of preventing the escape of noxious gases is so to 
construct the sewers that a continuous flow shall be kept up in 
them, and toprovide them with asufficiently copious supply of water, 
that the decomposing matter within them shall be diluted and in- 
stantaneously removed and not allowed to settle and ferme’ t in the 
sewers. Much improvement has already been effected in the ven- 
tilation of the London sewers by the abolition of the tide-locked 
and stagnant sewers, and much more may yet be accomplished by 
the introduction of a more copious supply of water—a desideratum 
also otherwise so greatly needed for the necessities and comfort of 
the inhabitants of the metropolis. 

n compliance with a resolution——‘* That the engineer do report 





in writing what experiments have been made during the last | 


twelve months, by himself and the assistant engineers, with respect 
to the ventilation of the sewers of the metropolis, and what has 
been the result of such experiments ”-. I beg to report that my 


| attention, during the last twelve months, has been more particu- 


larly directed to the consideration of the four following modes of 
preventing the escape of noxious efiluvia from sewers: 

Ist. By the use of charcoal ventilating grates. 

2nd. By ventilation through chimney-shafts and furnaces. 

3rd. By ventilation through pipes carried to the tops of 


| buildings, &c. 


4th. By diluting the sewage with water. 

With a view of testing the efficacy of charcoal as a deodorising 
agent I have had experiments made by fixing to the ventilating 
shafts of certain of the main sewers, in lieu of the open and ordi- 
nary air gratings, iron boxes having grated apertures in one half, 
and in each box are placed four iron trays with net-work bottoms, 
covered with layers of broken charcoal. Twenty-two of these 
boxes, with the requisite fittings, have been placed in shafts 
in the following streets on the north side of the river:— 

Grove End-road, St. John’s Wood; Albion-road, Hammersmith; 
Tottenham Court-road, by Tudor place; Tottenham Court-road, 
by Euston-road; Tottenham Court-road, by New Oxford-street; 
Robert-street, by Hampstead-road; Page-street, Westminster; 
Great Russell-street, by the British Museum; Smith-street, by 


| Queen’s-road, Chelsea; Cleveland-street, by Carburton-street; 


Montague-street, by Russell-street; Stafford-street, by Marylebone- 
road; Albany-street, by Regent’s-park Barracks; Endell-street, by 
Castle-street, Long Acre; Horseferry-road, Westminster; Pelham- 
street, by Pelham-crescent; Hunt-street, Whitechapel; King 
John’s-court, Three Colt-street; Goswell-road, by Great Sutton- 
street; Goswell-road, by Pear-tree-street; Queen’s-road, Dalston, 
by Lavender-grove; Queen’s-road, Dalston, by Albion-road. 

From observations made in Page-street, Westminster, steam and 
effluvia were found issuing from the sewer at one of the ordinary 
ventilating gratings, at the intersection of Johnson-street with 
Page-street, a short distance below the charcoal trays placed in the 
adjoining ventilating shaft; whilst, through the charcoal there 
was a very slight, if any, escape perceptible; but upon opening the 
side-entrance flap opposite the charcoal tray the steam and efilu- 
via escaped in considerable quantities. An examination within 


| the sewer showed that it contained steam, mixed with foul gas, 


and that there was a decided air-current in the sewer, not through 
but past the charcoal deodoriser, in a direction contrary to the 
ordinary flow of the sewage. On lifting the charcoal trays out of 
the ventilator, so as to permit a free outlet for the gases in the 
sewer, a similar escape of steam and foul vapour was noticed as 
in the case of the air-shaft at Johnson-street and the side-entrance 
above referred to. The air in the sewer in Tottenham Court-road, 
where three of the charcoal deodorisers have been placed, has also 
been observed from time to time, and, like that in the Page-street 
sewer, its ventilation was found to be imperfect. Similar observa- 
tions, with the same results, have been made in the sewers in the 


| Gosweli-road and Queen’s-road, Dalston. 


On the south side of the river two of the charcoal boxes, with 
the trays and fittings complete, have been fixed in the ventilating- 


| shafts of the sewer in the Spa-road, Bermondsey. One has also been 


placed in a shaft of the sewer in Prospect-place, and one in that of 
the sewerin Drummond-road, Bermondsey. Upon the lowlevel main 
intercepting line of sewer trays have been adapted to seven of the 
existing ventilating gratings, five being in High-street, Putney, 
one in Wandsworth-lane, by High-street, and one in the Old Kent- 
road, near Ossory-street. The results of the observations made in 
these were also similar to those obtained on the north side of the 
river, namely, that whilst there is no complaint of foul smell 
emanating through the grating, the charcoal appears to have the 
effect of diminishing the current of air through the ventilators, 
and of confining it to the sewers, so that if the system of ventila- 
tion by means of deodorisers were generally adopted, it would 
certainly become necessary, for the safety of the men working in 
the sewers to greatly increase both the number and size of the 
shafts. It has been found requisite in wet weather frequently to 
renew the charcoal which, even though protected from the rain, is 
affected by the damp atmosphere. 

In order the more satisfactorily to test the efficiency of this 
mode of ventilating sewers I have, in conjunction with Dr. Miller, 
professor of chemistry, instituted a more complete and comprehen- 
sive experiment on a continuous line of sewer. Dr. Miller was of 
opinion that such an experiment could not be satisfactorily made 
except in hot weather, and, consequently, his observations were 
for a time delayed, and will probably extend over the present 
summer. The sewer selected for the purpose is that portion of 
the King’s Scholars’ Pond sewer, extending from Park-road, 
Regent’s-park, along the Avenue-road, &c., to the ‘‘ Swiss Cot- 
age,” St. John’s Wood, a length of between 4000 and 5000ft. The 
whole of the gullies on this piece of sewer have been trapped, a 
valve has been fixed at its upper end, and deodorising-boxes of an 
enlarged size, with the necessary trays and fittings, are placed in 


| the several air-shafts. These preliminary operations completed, 


we have been, and are still engaged in, ascertaining the condition 


| of the air in the sewer, the velocity and direction of its air-current, 
| and its temperature by daily observations. I am, at present, 


unable to report the result of these observations, but our o ject is 
to ascertain the effect of the charcoal upon the aimosphere 
within and above the sewer, both in its mechanical and chemical 
action. 

Experiments in the plan of ventilation by means of an air-flue 
connecting the sewer with the high chimneys of factories, or other 
buildings, have been tried in two localities, namely, at the Wool- 
wich Dockyard and at the Deptford pumping station. At the 
former plac? the southern outfall sewer is ventilated through air- 
flues connected with two of the furnace chimneys, and the same 
sewer is also connected by a flue with the chimney-shaft at Dept- 


| ford pumping station, 


These connections produce a considerable draught up the chimneys 
from the sewer, and the effect has been considered beneficial by 
those residing in the immediate locality; but we were unable to 


| get air-shafts of sufficiently large diameter to command the full 
} benefit which might otherwise have been obtained. 


Another plan, namely, the connection of a sewer by means of 
air-flues with the catchpits of furnaces, has been tried under simi- 
Jar conditions to the former plan, and with a like amount of 
success, at the Deptford pumping station, Crossness pumping 
station, Woolwich Dockyard, and at Mr. Lyon’s bleaching works, 
Old Kent-road. This plan has the advantage over the former of 
decomposing the foul air by passing it through the fire; but the 
draught in the sewer is not so strong as when the flue is connected 
directly with the shaft, and it is subject to interruption when the 
doors or plates in front of the ashpit are opened for the removal of 


| ashes, or for other purposes. The most perfect examples of this 


plan are in operation at the board’s Deptford and Crossness 
pumping stations for the ventilation of the low level and outfall 
sewers. At Woolwich Dockyard and at Mr. Lyon's works a modi- 
fication of a plan is adopted, at the former for ventilating the 





outfall sewer, and at the latte’ for the White Post-lane 
sewer. Both of these connections are upon sufferance only ; 
and great difficulty has been experienced in getting the consent of 
the owners of other factories to such connections being made with 
their furnace-shafts; moreover, in many parts of the metropolis 
there are no such factories. 

Past experiments have demonstrated that the establishment of 
a sufficient number of furnaces for the purpose of ventilation 
would be so enormously costly that this plan does not appear to be 
generally applicable, though it might be adopted with great advan- 
tage to localities where existing furnaces can be made available, 
A further experiment is now in hand, with a view to ascertain 
more detinitively the cost and effect of sewer ventilation by gas- 
burners. 

The third plan, the carrying to a considerable altitude up the 
sides of houses, or other buildings, pipes from the crown of the 
sewer, has been tried in the following localities on the south side 
of the river, advantage having been taken, in several cases, of 
favourably situated rain-water pipes : 

Canterbury-row, corner of Old Kent-road, Gin, pipe carried above 
level of roof. Canterbury-row, near White Post-lane, Gin. pipe 
carried Sft. above top of parapet of railway arch. White Post- 
lane, twoGin. pipes 10ft. above the surface of the land in two places. 
No. 19, White Pest-lane, Gin. pipe carried above level of roof. 
No. 74, Albert-street, Deptford, 4in. pipe carried above parrapet 
wall. No, 47, Albert-street ; pipes from sewer connected with 
rain-water pipes. Baker’s shop, Victoria-road; pipes from sewer 
connected with rain-water pipes. Chapel, Victoria-road ; eo 
from sewer connected with rain-water pipes. North Pole-lane, 
Greenwich; two 5in. pipes carried up in angle of railway abut- 
ment to within 18in, of parapet wall. Walton’s Wharf, Ravens- 
bourne-street, Greenwich ; two Sin. pipes carried above level of 
roof, Nos, 2 and 12, Ravensbourne-street; two 5in. pipes carried 
above level of roofs. No. 2, Norway-street, Greenwich; two 6in. 
pipes carried above level of roof. Boiler Factory, Thames-street, 
Greenwich; two 5in. pipes carried above shed in yard. Thames- 
street, corner of Horseferry-road ; two 5in. pipes carried above 
level of roof. Corner of Cross-street and Thames-street; two 5in. 
pipes carried above level of roof. Trinity College, Greenwich; two 
bin. pipes carried up side of garden wall. Corner of Chester-street 
and a new street, Greenwich; two 5in. pipes carried above level of 
roof. Corner of Chester-street and Pelton-road; two connections 
with rain-water pipes. 

In carrying out this plan care has, in every case, been taken that 
the top of the pipe should be above the level, and at a distance 
from the attic or upper windows of the buildings, and in none of 
the foregoing instances has any complaint been made by the resi- 
dents of smell or inconvenience arising therefrom. Great difficulty 
was, however, experienced in getting the consent of the majority 
of the occupiers of the houses to such an arrangement, arising 
from the fear that the foul gases, under certain conditions of the 
atmosphere, would descend the chimneys or enter the upper win- 
dows, and this fear would, in my opinion, render a universal 
adoption of the plan impracticable, otherwise the cost of mainte- 
nance would be trifling. The current of air through the pipes 
appears to be constant, having the same appreciable effect in the 
sewer as an ordinary ventilating shaft. At the rear of the 
Bounty Office, Greenwich Hospital, a brick shaft 30 ft. high, 
14in, by 9in. in the clear, has been erected over the sewer, produc- 
ing in the latter a current of air equal in velocity to 300ft. in four 
minutes. 

With regard to the fourth plan, the dilution of sewage with 
water, it is difficult to determine what minimum quantity of water 
will sufficiently dilute sewage to prevent the escape of the noxious 
gases therefrom, inasmuch as the products of the gases vary con- 
siderably in different sewers and the varied conditions of the 
atmosphere: the rapidity of the currents, and other circumstances, 
more or less affect the process of decomposition and the gravity of 
the sewer gases; but taking the sewage of the north side of the 
river at 625 millions of gallons per diem, and assuming this to be 
diluted with an equal volume of water for twelve hours per diem 
(for six months in the year), in which time probably two-thirds of 
the sewage would pass through the sewers, the necessary addition 
to the present water supply would be about forty-two millions of 
gallons per diem. 

I have endeavoured to ascertain how far this quantity could be 
obtained from the present London water companies, and have 
with this object communicated with them, and, in reply to my 
inquiries, I am informed that the Chelsea and the Grand Junction 
Water Works Companies estimate that they could each deliver, 
daily, during dry weather, one million gallons per diem, at the 
rate of 6d. per 1000 galfons; the West Middlesex Water Works 
Company from 500,000 to one million gallons, at the same rate of 
charge; and the East London Water Works Company one million 
gallons at 9d. per 1000. The New River Company state that they 
could afford no supply from their existing mains, but would be 
prepared to lay down new and separate mains, and fix their charge 
as soon as they are informed of the exact points of discharge and 
the quantity required at each. The Regent’s Canal Company state 
that, during the past year, they have erected five sets of pumping 
machinery, with a view to increase, on the lower levels of their 
navigation, the supply of water given by their reservoirs; and 
that by an extension of similar machinery along the line of the 
canal toits summit at Paddington, the company would be enabled 
to deliver a large quantity of water at different points, and pro- 
bably sufficient for the purpose of cleansing the metropolitan 
sewers, at a charge of not less than 3d. per 1000 gallons. The 
Grand Junction Canal Company can afford no supply during the 
summer months. 

It will thus be seen that, with the exception of the Regent's 
Canal Company, whose statement is very vague, and from whom 
I have at present been unable to get a more definite reply, but a 
small proportion of the quantity of water requisite for the general 
dilution of the sewage could be obtained from the existing com- 
panies; and assuming that the Regent’s Canal Company could 
supply the whole quantity required, unless it could also be used 
for domestic o: other purposes, the cost would be too great to 
admit of its being purchased upon such terms for flushing sewers 
alone. 

On the south side of the river the Kent, the Southwark and 
Vauxhall, and the Lambeth Water Companies could supply a total 
daily quantity of about six million gallons of water, but the 
sewage there is so much less in quantity, and the sewers of the 
district are so favourably situate for getting supplied from the 
Thames and from the upper portions of the Etfra and Falcon 

3rook, that the pumping necessitated at the outfalls forms almost 
the only limit to the means of flushing the greater portion of those 
sewers. 

In order to perfect this mode of cleansing the metropolitan 
sewers much has already been done by rendering the flow in the 
main sewers continuous, instead of intermittent as heretofore, and 
much yet remains to be done in the way of removing deposit accu- 
mulated during many years, re-constructing old and defective 
sewers, and so connecting and arranging the local sewers as to 
form a complete net-work, through which the water could be 
under perfect command and made to flow, by various routes, to 
the outlets, 

Signed) J. W. BAZALGETTE, Engineer. 

Engineer’s Department, Spring-gardens, S. W. 





A yew kind of button has just been invented that can be fixed 
without sewing. 

THE MerTropouitaN Fire BricapE.—The steam force of the 
above brigade has been this week increased by three of Messrs. 
Merryweather and Son’s patent first prize horizontal steam fire 
engines, made to the order of the Metropolitan Board of Works; 
these makers have also very recently supplied five of their manual 
brigade-pattern fire engines to the same establishment, 
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RAILWAY MATTERS. 

THE East Indian proposed bridge over the Hooghly is estimated 
to cost £1,500,000. 

HERE are upon an average at least four persons killed in a week 
upon the railways of the United Kingdom. 

THE payments to the Secretary of State for India during the 
month of December, on account of the Delhi Railway, amounted 
to £299,134. 

THe Grand Trunk line, 1377! miles in length, had 38 deaths by 
accident last year; the Great Western, with 545 miles, 15; the 
Northern, with 97 miles, 5 

A GENTLEMAN travelling on the Caledonian Railway on Thurs- 
day afternoon last week was robbed of £1852, the thteves having 
first sent him to sleep by smoking opium in the carriage. 








THE coroner’s inquiry into the recent ident on the Metro- 
politan Railway has resulted in a verdict of ‘ manslaughter” 
against two workinen in the employ of the Thames Iron Company. 

Mr. Sturrock, of Doncaster, the locomotive superintendent of 
the Great Northern Railway, has resigned that appointinent, and 
is succeeded by Mr. Starling, from the Glasgow and South Western 
Railway. 

MonbDaAy was the last day for filing the estimates of the new 
railway projects and other undertakings, with assents and dissents 
to the proposed schemes. The number of local bills is 317; last 
year there were 633, 

A GREAT outery in India was made last year that the East 
Indian Railway Company had not sufficient rolling stock to work 
the traflic, but on examination, and on a comparison with other 
lines, it is found to be amply provided with locomotive and carry- 
ing stock, 

THE temporary service bridge at Abbeyhill, erected for the for- 
mation of the new branch of the North British Railway from 
Edinburgh to Leith and Granton, fell last week with a tremen- 
dous crash, burying in its ruin two men, a couple of horses, and 
two wagons filled with sand. 





THE opening of the Salisbury and Dorset Railway took place on 
the 27th ult. On the arrival of the first up-train from Wimborne 
there was a large number of persons assembled at this station. It 
was intended, if time had permitted, to have got up some demon- 
stration in honour of the event, but the sudden notice of the 
opening prevented this. 





THE Government return for the year 1865 shows that there were 
in that year 2148 miles of railway in Canada open for tratfiic. 
Their cost has been 121,543,189 dols. The receipts for 1865 
amounted to 10,910,678 dols. The total working expenditure was 
5,778,343 dols. Renewals cost 1,355,759 dols. 

On Friday a special meeting of the proprictors of the Grand 
Trunk Railway of Canada was held at the Mansion-house to co 
sider and finally approve the act of the Canadian Legislatur 
authorising a Jease of the Buffalo and Lake Huron Company to the 
Grand Trunk Railway Company of Canada, 

Tae last of the great bridges over the Jumna on the East Indi 
Railway has been completed. The main line, in accorda 
the contract, has been finished, so th passenger in Calcutta 
could cross the river to the present ter: t Howrah, and pro- 
ceed direct to Delhi in the same carriage the whole distan 











THE extension to connect the Neath and Brecon line with the 
Brecon and Merthyr system has | 
time the railway will be opened for both goods and passenger 
traffic. Dy the « letion of this extension a new route will be 
opened from Swansea, Lianelly, and the western districts of South 
Wales to North Wales, Birkenhead, Liverpool, Manchester, &c. 
THE receipts during the 
on the 12 sys 














were as follows : —-Caledonian, 
£429,097 ; Gre 878; Great Northern, £429,811; 
Great Western, 37 ; Lancashire and Yorkshire, £189,186; 
London and North-Western, £891,818 ; London and South-Western, 
£44,390; London, Brighton, and South Coast, £48,554; Man- 
chester, Sheffield, and Lincolnshire, £164,596 ; Midland, £593,841 ; 
North-Eastern, £1,300,809 ; and South-Eastern, £31, 86. 

The permanent way and works of the East India Company's 
line have been efficiently maintained at a cost of 8}d. per train 
mile, as against 10}d. for the corresponding half of last year. 
The East Indian line is said to be worked 10 per cent. cheaper 
than any of the seven principal lines terminating in the metropolis. 
The Nulhattee line belonging to the Indian Branch Company is on a 
different gauge to the East Indian Railway, and will require to be re- 
constructed before the latter company can work it with their engines 
and carriages. 














Tue following sums were paid as compensation for personal 
injuries to passengers by railway companies in 1865:— Caledonian, 
£12,849; Great Eastern, £21,996; Great Northern, £22,587 (this 
sum includes also the amount paid for damage and loss of goods); 
Great Western, £40,061; Lancashire and Yorkshire, £24,708; 
London and North-Western, £30,728; London and South-Western, 
£25,000 (this sum includes also the amount paid for damage and 
loss of goods); London, Brighton, and South Coast, £4504; Man- 
chester, Sheffield, and Lincolnshire, £6483; Midland, £25,958; 
North-Eastern, £14,355 (this sum includes also the amount paid 
for damage and loss of goods); North British, £4621; and South- 
Eastern, £70,726. 

Tue plan for the re-introduction of street railways into London 
is being pushed forward as rapidly and energetically as possible. 
In connection with this matter a number of reports on the working 
of tramways have been obtained from officials in the various cities 
and towns of America, into which the system has been introduced. 


The general testimony thus obtained is to the effect that the tram- | s { ; ; 
id | practice the flow is about two-thirds of this quantity. 


ways do not interfere with the ordinary street traffic, though laid 
down in some of the most crowded thoroughfares. Opposition is 
said to have died out in almost every district, and, to crown all, 
the expenses incurred by the local authorities in repairing the road- 
ways have been very materially lessened by the fact that the com- 
pany who use the tramways take the responsibility upon them- 
selves of keeping such part of the road as their vehicles run upon 
in good condition. 

SHOULD the proposed amalgamation of the Midland Railway 
Company with the Glasgow and South-Western Railway 
Company be sanctioned in the ensuing session, the two com- 
panies will be known under the general designation of 
the ‘* Midland and Scottish.” Under any circumstances, how- 
ever, the amalgamation will not take effect until July 1, 1868, as 
a rather considerable length of railway has to be constructed be- 
tween Settle and Carlisle before a junction between the two 
systems can be effected. By the same date the Midland Company 
will probably have carried out its extension to London, and a new 
through independent route will then, if the proposed amalgama- 
tion is sanctioned, be established between London and the west 
of Scotland. The length of the ‘‘ Midland and Scottish” system 
would exceed 1,000 miles. 

In the year 1865 the Caledonian Railway carried 5,226,275 tons 
of coal and minerals as compared with 5,125,757 tons in 1864; the 
Great Eastern, 885,400 tons against 776,818 tons in 1864; the Great 
Northern, 2,254,218 tons against 1,934,662 tons in 1864; the Great 
Western, 2,415 tons against 4,574,829 tons in 1864; the Lanca- 
shire and Yorkshire, 3,888,487 tons as compared with 3,/07,889 
tons in 1864; the London and North-Western, 9,039,650 tons 
against 8,095,164 tons in 1864; the London and South-Western, 
481,282 tons as compared with 440,500 tons in 1864; the London, 








os 


Brighton, and South Coast, 511,194 tons against 399,840 tons in | 


1864; the Manchester, Sheffield, and Lincolnshire, 2,146,514 tons 
as compared_ with 1,769,414 tons in 1864; the Midland, 5,352,299 
tons against 5,357,004 tons in 1864; the North-Eastern, 15,309,991 


tons as compared with 15,398,276 tons in 1864; and the South- 
Eastern, 208,361 tons against 198,132 tons in 1864, 





been completed, and in a short | 


year 1865 from coal and mineral traffic | 
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NOTES AND MEMORANDA. 

LONDON contains 19,000 miles of gas pipes. 

THERE are about 150,000 men employed on the railways of 
Great Britain. 

It is said the wool washed on the sheep shrinks thirty per cent. 
in manufacturing. 

SEVEN extensive petroleum springs have been discovered in the 
southern provinces of Naples. 

Every thirty-five cubic feet of sea water displaced by a floating 
vessel are equal to one ton burthen. 

THE highest inhabited place on the globe is Ancomaro, Peru, 
which is 16,000ft. above the sea level. 

Tue difference in expansibility between steel at its maximuin 
and at its minimum of hardness is calculated as 54 to 62. 

Two new genera of fresh water fish have been discovered in 
Algeria by M. Paul Gervais. These are the gobius and coptodus. 

A rob of iron 846in. in length has its length increased one inch 
by being heated from the freezing to the boiling point of water. 

EXPERIMENTS are about to be made in France in the training of 
silkworms in a state of freedom, with a view to collecting their 
€ge8. 

l'une tenacity of brass wire varies from 78,000 to 87,0001b. to 
the square inch, whie copper wire will part at from 38,000 to 
44,000 Ib. 

THE process of grinding the speculum for the Rosse telescope 
occupied six weeks. A small steam engine furnished the requisite 
motive power, 

Art the Oaks colliery, where so many perished the other day, the 

rk reach to a distance of two miles, and the air-ways are 
sixty miles in length. 

Tue largest masses of gold ever found were —first, that found 
at Ballarat in 1859, which weighed 2241b.; second, that found in 
Calaveras, California, in 1854, which weighed 195 lb. 

A curRtious fact in connection with the East Indian Railway is 
that 90 per cent. of the whole passenger traffic is third-class, 
carried at the rate of }ths of a penny per mile. 

HYDROGEN has an action on copper and silver, at high tempera- 
tures, which permanently separates their particles. On alloys of 
copper and zinc, and even of silver and copper, it has no such 
action, 

Dr. Morritt Wyman, of Cambridge, U.S., burned two sperm 
candles each alternately for half an hour in the sunshine and in 
darkness, and found the candle burned more rapidly during its 
exposure to sunshine than when in the dark. 

M. E. Mokine las invented a process for extracting iodine and 

} 








bromine from sea wrack, which promises to be profitable. At- 
tempts hav u made before in this direction, but the process 
was always too gostly and therefore a commercial failure. 

THE wages carned by the Belgian colliers are :—Holers or hewcrs, 
from 2s. ild. to 4s. 2d. per day; exceptional men, 5s, to 6s.; 


wood or tree setters, Js. ld. to 5s.; wood cutters or sawyers, 2s. Gd. 
to 2s. L1d.; loaders of coal, 2s, Gd. to 28, ild.; sundries, is. 6d. to 


6d. 





M. Damovnk, ina recent paper to the French Academy of Sciences, | 

imp i in | ment confiscated 
| over to the I:ulian Admiralty. 
| 


says that the ston 
composition, amphlivouiit 


sents found in Celtic monumen 


yhanite, diorite, saussurite, ar 





rotide, all of which contain large proportions of silica, alumina, | 


and oxides of iron, 

Dr. FrankLAND has been investigating some of the ph)jsical 
properties of cholera matter, cholerine. He shows that it passes 
through filtering paper; and water containing one five hundredth 
part of the matter is not entirely purified by transmission through 


| animal charcoal. 


M. Gavpiy is of opinion that the solution of silk in chloride of 
zine might be an excellent substitute for collodion, and experiments 
are how in progress to ascertain whether a coating of the solution 
either on glass or paper may not offer peculia: advantages for 
positives or neyzatives, 

Ir we take Wales, Staffordshire, and the North together, 
puddlers earn from 7s, 6d. to 7s. 10d. a day, forge-rollers from 9s, 
to 15s., and labourers from 2s, 8d. to 3s. 4d. In Belgium puddlers 
get from 4s, 2d. to 5s., rollers from 4s. 2d. to 5s, 10d., and labourers 
from Is, 5d, to 2s, 1d. 

M. Gavpin states that the curves described by falling stars 
might be photographed, their light being quite sufficient to leave 
a trace, and their size at least a hundred times more considerable 
than the diameter of stars of the first magnitude, the image of 
which can be obtained by photography. 

PYROTECHNIC mixtures containing chlorate of potash are ren- 
dered non-spontaneously combustible by the addition of a little 
sulphide of antimony, provided they are not in a moist state after 
preparation, so as to require to be dried artificially. Charcoal has 
the same effect as sulphide of antimony, but it is not so certain in 
its operation. 

AccorDING to M. Cabinis, a French physiologist, the human 
body falls asleep by degrees. The muscles of the legs and arms 
lose their power before those which support the head, and these 
last sooner than the muscles which support the back. He believes 
that the sense of sight sleeps first, then the sense of taste, next 
that of smell, and lastly that of touch. 

WERE it not for the friction and the contraction of the vein, 
water would flow from a circular orifice with a velocity equal to 





| that acquired by a body falling from the level of the surface to the 
| level ot the orifice, and in quantity equal to a sclid cylinder 





moving with this velocity and equal in size to the orifice. In 


150 FEET is understood to be about the maximum depth of the 
Straits of Dover. At this depth a leak in the proposed tunnel of 
only one square foot in area would require a steam engine of 1,600 
horse-power to overcome it, while the pressure on every square 
foot of the bed, and, of course, if the bed were soft and capable 
of transmitting the pressure, on each square foot of tunnel, would 
exceed four tons, 

IN burning gunpowder in a copper tube with a view of collect- 
ing the gases over mercury, Chevreul found a small proportion of 
nitric oxide, of carbonic oxide, and of carburetted hydrogen, 
with a little sulphuretted hydrogen, mixed with the nitrogen and 
the carbonic acid, But the temperature, and consequently the 
results of the combustion produced by this regulated action, were 
different from those staenlien the firing of ordnance. 

THE proportion of ammonia contained in rain water is liable to 
considerable variation. In one million parts of rain water col- 
lected in Paris during the last five months of 1851, Barral found 
3°49 parts ; Boussingault, at Liebfraunberg, in 1852, found only 
0744 parts; Lawes and Gilbert, at Rothamstead, in 1853 and 
1854, found the average amount from March to August to be 1°42; 
from September to February 0927 parts, or about one grain of 
ammonia in fourteen gallons of water. 

THE monthly supply of milk from the country into London is 
508,000 gallons. The western counties contribute 140,000 gallons; 
the eastern counties transmits 125,000 gallons; the northern 
counties, 95,000; Hants and Berks, 55,000 gallons; and from other 
districts the daily supply is augmented by 18,500 gallons. Kent 
and Sussex are the lowest contributing counties; and at the pre- 
sent daily averages, 6,604,000 gallons of milk are annually brought 
from the country to London; and this is increased by metropolitan 
dairymen to an extent of another third; and is daily retailed out 
to about 260,000 customers. The aggregate supply of milk con- 
signea to London is the produce of 20,000 cows in the country. 
The wholesale prices charged are at an average of 2s. per barn gal- 
lon (eight quarts); and the value of milk brought to London for 
consumption represents a sum of £660,400 per annum. 
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MisCiELLANIA, 

Ir is proposed to build a Gothic theatre. 

Tue fracture of Belgian pigs is unquestionably in‘erior to the 
generality of ours. 

THE Belgian coal mines are so flooded by water that it costs a 
shilling per ton for pumping. 

THE anxiety of the navy is to keep out shells ; the care of the 
artilleryman must be to get them in. 


Tue Belgian manufacturer has to seek his ore at a distance from 
his works, and to bring it into the coal basin. 

THE new machinery for mounting and dismounting heavy gu: 
is to be tested on board the Northumberland. 

TuE Agricultural Society of Compiégne is about to offer 100,000/. 
as a prize for the best machines applicable to the cultivation o! 
land. 4 

THE armour-plated double screw steam gunboat Vixen, 4, ha 
had her iron deck covered with composition in order to prevei 
corrosion. 

It is stated that the despatches sent across the Atlantic cou 
cerning Mexico and Suratt have cost the Washington Government 
20,009 dols. 

BELGIAN wages are stated to be lower throughout the scale than 
in Wales, where they are lower than in any other part of the 
United Kingdom. 

Tue Belgian workmen, although not so quick or so neat in their 
style of working as our own, are very enduring, very patient, and 
unflagging in application. 

THE Board of Trade have determined to make an inquiry inté 
the cause of the numerous wrecks which have occurred at Whit- 
burn, it is alleged through false lights. 

Ir is understood that some large steamers are about to be built 
at Greenock for a company which proposes to establish another 
line of steamers between Germany and the United States. 

On Saturday the notices for a reduction in wages expired at 
some of the leading ironworks of South Wales, and in each case 
the men have expressed their willingness to go on at the reduced 
rate. 

A NEw line of steamers is about to be established between Hull 
and Lisbon. The promoters are Messrs. Bailey and Leethain, 
who for some time past carried on mail contracts with the Portu- 
guese Government. 

Tue Belgian miners do not regard their work as a degradation 
or a thing to be escaped from, and are in this respect a singular 
contrast not only to English miners, but to English workmen 
generally, whose idea of ‘‘a gentleman” is, ‘‘one who never 
works,” 

THe nuinber of engines reported for November is twenty-five; 
these consumed 1654 tons of coal, and lifted 12°6 million tons of 
water ten fathoms high. Average duty, 51,600,000 1b. lifted one 
oot hgh by the consumption of 1121b. of coal. Ten engines 
exc ed the average duty. 

THE manufact ry of Krupp, at Essen, has sent to Pola a large 
number of steel 100-pounders for the Austrian navy. These cannon 
had been ordered before the late war, but the Prussian Govern- 
the first batch made by Krupp and handed them 
B IAN managers are quite able to hold their own against our 
countrymen. The Belgian managers, as it is, contrive to get more 
produce out of their furnaces than we do; they adopt the very 
‘atest improvements in machinery, and they conduct their business 
on a most economical system, 





In a number of instances the Belgian iron manufacturers have 
already obtained material advantages over us in foreign markets, 
and they make no secret of their hope that, with the assistance of 
English trades unions, “*they may be able to get admission to 
the markets of India and our own colonies.” 

Her Mavsesty’s iron hydraulic gunboat Waterwitch, armour- 
plated, 777 tons, and 167-horse power, went down the river from 
Woolwich on Monday, on a further trial of speed, after going 
through a course of alterations and improvements, which have in- 
creased her rate of steaming to ten knots. 

Tue large masses of snow at present lying in our streets, impede 
the traffic to an enormous extent. Whydo not the authorities 
adopt some measures to remove it? We have seen the scavengers 
employed in clearing the street gutters deliberately throw the snow 
they had removed into the middle of the streets. 

Ir is stated that our present system, in which the machine heads 
or brushes are formed of woody fibre, is very imperfect for 
thoroughly cleansing the chimneys, especially in removing the 
hard lumps of soot which accumulates in them. A new brush has 
been invented, in which the woody fibre of the brush or head is 
replaced by steel, 

A VERY important trade has sprung up in North Staffordshire, 
which promises to assume large proportions. It is the extraction 
of oi] from shale, a material found in profusion near the ironstone 
seams, and which, a very short time ago, was thought to be not 
only valueless, but an actual incumbrance. Already the trade has 
become large. 

Ir appears from the official statement just issued that 351 lives 
were lost at the colliery explosion near Barnsley, and it is thought 
probable that there are one or two volunteers whose names have 
not yet been ascertained. Of the seventy-five brought out of the 
pit only five are now alive. There are, therefore, 276 bodies now 
in the pit, and a considerable time must elapse before any attempt 
can be made to explore the workings. 

Tue Hercules target is the only structure which has foiled every 
attempt to penetrate it with a single shot. The 13-in. gun Big 
Will himself roared against it in vain. -Bolts of 570 lb. were 
hurled at it from a distance of 700 yds. by a charge of 1001b. of 
powder, and with a striking work of nearly 6,900 foot-tons. The 


| exterior plates, Sin. and 9in. thick, were indeed pierced, but if the 


target opened its mouth it was but to swallow up the huge pro- 
jectiles one after another. 

THE Belgian as compared with the English producer possesses 
many substantial and exceptional advantages, the operation and 
influence of which place our own people in the position of meet- 
ing him on very unequal terms, not only in the markets of other 
countries, but in our own. All the disadvantages under which 
the English manufacturer is labouring are artificial, and almost 
all, if not all of them, capable of removal without inflicting injury 
or injustice upon any class. ’ 

Ir is apparent that the Italian Government is both anxious and 
willing to give its support to the development of the mineral 
riches of the country, which have hitherto attracted but little 
attention, and not nearly so much as they deserve. In the year 
1866 alone, fifteen mining concessions have been granted, viz., six 
for iron mines, one for copper, one for gold, one for lignite, one for 
sulphur, two for lead, and three for petroleum. Seven very im- 
portant petroleum deposits have been discovered in the southern 
»art of the province of Naples. Those situate in northern Italy are 

ing actively explored. 

PvuRE petroleum will not explode. The explosive quality in 
petroleum is benzole. In some of the lighter qualities it reaches 
twenty-five per cent. of the crude bulk, and exists in all gravities 
of crude oil. ‘he removal of benzole is the first act in the re- 
fining process. The best refineries do not retain it in any qua 
in their oils. They consider it too dangerous to be tampered with. 
Unscrupulous refiners, however, do retain it. Its presence can 
ascertained by applying a lighted match to a portion of the « 
Pure oil will extinguish it as quickly as water, and such oi! on! 
should be sold. If it does not, the oil should be confiscated : 
dangerous. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 
THE DYNAMICAL PRINCIPLES OF NEWTON, 

—In THE ENGINEER of the 14th of December Mr. Desmond 
-Gerald points out with perfect truth that Maclaurin used 
he term * force of a body in motion” in a sense different from 
tat in which Newton used the term ‘‘moving force.” In this 
Maglaurin was followed by many other writers ; and that injudi- 
ious change of nomenclature seems to have been the cause of 
much misunderstanding of Newton's principles. The term in- 
variably used by Newton in the ‘‘ Principia” for the product of 
the mass and velvcity being what Maclaurin calls ‘force of a 
body in motion,” is ** quantity of motion,” and the same term is 
used in the same sense by Leibnitz in his correspondence with John 
Bernoulli; Leibnitz, however, suggesting the single word ‘*im- 
yetus” as more convenient. Throughout that correspondence, 
which contains the fullest explanation extant of the views of 
Leibnitz on dynamical principles (the fulness being rendered 
necessary by the fact that Bernoulli did not at once understand 
those views), not one of Newton's dynamical propositions is con- 
troverted, nor is any erroneous view as to the principles of dyna- 
mics imputed to Newton. On the contrary, the principle that the 
quantity of motion (that is, mass x velocity) produced by a force 
(in the sense of weight or pressure) is proportional to the force 
multiplied by the time during which it acts, is used by Leibnitz 
as a step towards the demonstration that what he terms the 
** effect’ on the moving body, and, in other words, its “‘ vis viva,” 
is proportional to the mass multiplied by the square of the velocity ; 






and, moreover, the principle of the conservation of the quantity | 


of motion of a system of bodies (that is, the resultant of their 
separate quantities of motion) is used by Leibnitz, in conjunction 


with that of the conservation of vis viva, to solve problems re- | 


pecting collision. Had there, indeed, been any real ditference 
between the dynamical principles of Newton and those of Leibnitz 


and the Bernoullis, it would have been impossible for them to | 


urive independently, as they did, at identical solutions of various 
lynamical problems. One of the most remarkable of those pro- 
blems (that of the line of swiftest descent) is specially referred to 
in the correspondence of Leibnitz and Bernoulli, with the remark 
that an accurate solution which had appeared anonymously in Eng- 
land, could be the work of none but Newton; and so it proved to be. 
The authors to whom Leibnitz imputes erroneous views on dyna- 
mics are called by him “‘ certain Cartesians,” and the special error 
which he iniputes to them is that of maintaining the sum (instead 
of the resultant) of the quantities of motion of a system of bodies 








to be unaltered by their mutual actions ; an error as much opposed | 


to the views of Newton as to those of Leibnitz. 

There was, indeed, one important difference between the opinions 
of Newton and those of Leibnitz and John Bernoulli, but it had 
no reference to the principles of dynamics, and was metaphysica 
rather than physical. It consisted in this : that Leibnitzand John 
3ernoulli did not accept the gravitation of every particle of matter 
towards every other as an ultimate fact (as Newton does in the 
** Principia”), but endeavoured to account for the phenomena of 
gravitation by the impulse of showers of particles of some hypo- 
thetical kind of matter upon visible and tangible bodies ; the as- 
cribing of such a primary property to bodies as that of attracting 
each other at a distance being contrary to the Leibnitzian philosophy. 

The first of the Bernoullis who adopted Newton's view of uni- 
versal gravitation was Daniell. 





W. J. Macquorn RANKINE. 
Glasgow University, 3lst Dec., 1866. 


HYDRO-PROPULSION—-THE WATERWITCH. 


S1k,— My letter of the 6th ult. has led to much discussion in 
your columns on the subject of hydro-propulsion; but, so far, 
nothing whatever that I know of has been elicited either towards 
discrediting the formula I then investigated for the re-active force 
of an issuing jet (though my mode of investigation has been criti- 
cised freely enough), or towards accounting for the great loss of 
power I drew your attention to in the performance of the Water- 
witch. I shall now, therefore, consider the formula as established, 
and proceed at once to institute an inquiry into the causes of the 
loss. 

The notation I then adopted will be adhered to, viz., v the velo- 
city of the vessel, and V that of the issuing water relatively to 
the vessel, in feet per second; also W the weight of water dis- 


charged per second R the resistance to the vessel’s motion through | 


the water, and F the forward thrust from the re-action of the 
issuing water which balances R—these three expressed in lbs. 
Now, the main cause of loss, as it appears to me, must be looked 
for in the fact that the water is /aid on at the centre of the wheel. 
But the centre of the wheel is moving forward with the vessel; 


and therefore the water, on its entrance, is endowed with the for- | 


ward velocity of the vessel before the wheel begins to operate upon 
it; and thus a uniform retarding force, amounting virtually to so 
much additional resistance, is impressed upon the vessel, due to 
W Ib. of water continuously endowed every second with a velocity 
of v feet per second. A slight and obvious modification in the 
wording of my fundamental investigation will show that this 


retarding force is —. v. lb. But the engines have to move this, 
g 


just as much as they have to move the vessel’s resistance itself, 
through v feet per second: the vessel’s resistance is — .(V —v);and 
q 


therefore the loss of engine power due to the entrance of the water 
alone is to the useful effect in the ratio of r so V — x. 

But this pressure of retardation must again be fetched up, or 
balanced in forward thrust, by the engines before they can give 
out an ounce of pressure for actual propulsion; and they must per- 
form this ungrateful task by means of water that they are expelling 
with the velocity V. Hence the loss incurred by them in this 
process will be to that incurred from the entering water in the 
ratio of V to v, or to the useful effect in the ratio of 
VtoV—v. Altogether, therefore, the loss due to the retarda- 


tion from the entering water, and that due t» fetching up an | 


equivalent pressure in forward thrust, will be to the useful effect 
in the ratio of V+ vtoV—v. If, then, we take E to represent 





the useful effect per cent. the whole percentage of loss from taking | 


the water on at the centre of the wheel, which I shall call the 
‘centre ”-loss, C, is E. M =? “4 

I am aware it may be here objected that the water does not, at 
entrance, receive the velocity of the vessel, but only runs into the 
turbine, through it and out at the nozzles, changing its course 
through the channels, but at no period moving altogether and 
solely with the vessel. To this I answer that, at all events, dur- 
ing its passage up the central cavity of the wheel, it then shares 
the horizontal velocity of the vessel; and for the rest the ‘‘ run” 
it ought to have into the wheel is taken out of it, I should be 
disposed to imagine, by the peculiar impediments it meets with on 
entrance, through a sort of “grill” and supply-tank; so that it 
really ascends into the wheel with no more vertical velocity than 
its depth below the external surface and the action of the wheel 





* When I speak of the useful effect (perhaps I ought strictly to term it the 
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itself impress upon it. I shall, therefore, assume for the present 
that the entering water is wholly endowed with the forward motion 
of the vessel before entering the wheel, and that it is practically 
laid on to the wheel in the same way as if it were laid on from a 
reservoir travelling with the vessel, remarking, however, that the 
truth of such assumption might be partially tested in the follow- 
ing manner:—Let the engines of the Waterwitch be stopped when 
the vessel is at full speed; if the discharge from the nozzles ceases 
altogether; the conclusion at once follows that if not the causes I 
have indicated, at all events these causes, together with the friction 
and deflection of the water through the wheel passages and outlet 
channels, are sufficient to neutralise all the ‘‘run” of the entering 
water. 

The remainder of the loss not yet allowed for is due to the de- 
flection of the water and friction through the passages of the wheel 
and the outlet channels. What this amounts to I cannot, of 
course, say exactly. I have tried to estimate it approximately by 
supposing that all the water, or very nearly all, must traverse one- 
half of the circumference of the wheel casing besides the sluices 
of the wheel itself and its inlet and outlet channels; and the 
loss from this cause would seem to be certainly not less than 5 per 
cent. But, instead of assigning any particular value to this, I 
shall include it with that due to the friction of the turbine axle, 
and call the whole an unknown quantity X, which cannot be less 
than 5 per cent., but may be 10 per cent., or even more. To this 
we must finally add the necessary losses from “ slip” and engine 
friction, which I shall call respectively S and Y per cent. With 
regard to the former, I have already in my first letter noticed that 
it bears to E the ratio of V —- v to v. 

We may now account for the whole engine power in the follow- 
ing percentage formula of equivalence :- 


E+S+C+X+Y = 100, 
or E+E. (‘ = ‘ +E (¥ x) +X+Y¥ = 100, 
v -v 
or E (} + ‘= ro) +X+Y=100. . . (1) 


This equivalence may be arrived at by considering the case in the 
following way: - The power expended on any machine must appear 
in the results; it canaot be annihilated. Let us see what the re- 
sults are in the case before us. The resistance of the vessel (R), 
is moved through v feet per second; the power consumed on this is 


. rw 1 
R. v foot-pounds, the retarding pressure (---v. Ib. ) due to the 
a 
he refore, 





entering water is moved at the same rate; the power, 
consumed on this is —.v.v foot-pounds; the power consumed in 
g 


again setting up this pressure in forward thrust is . V. foot- 
/ 

pounds, and the power consumed on “slip” is F.(V-——r). On 

the whole, therefore, the engine power represented by these four 


results is 


R.et+ uv -e.V+F.(V v), 
g g 
or since R= F = ¥ . (V — v), this becomes 
g 
i V+r 
=R.v(1t+ 4 
( vV— sf 


and so reducing all to a percentage standard, and supplying the 
percentage of loss for friction and deflection in the wheel passages, 
&c., and for engine friction, we have 


E(1+Y—"4Vt2)+x+¥=10 
v v 
as found above. 

Before applying this to the Waterwitch, I will consider the 
effect of varying the relative values of V and r on the efficiency, 
the horse-power developed by the engines remaining the same. 
And in doing so I will suppose, as a sufficiently near xi 
tion for the purpose, that X and Y remain constant v 
limits of the variation we should care to consider (though, 
course, the former will be somewhat increased if V be increased, 
and the opposite if V be diminished). Then the part of tl 
power which depends upon the variation of V and ¢ is 


» ai, r 
E. (1+ —— 4 










1€ engine 


Ti. 


v 





and E, therefore, will have its maximum value, when 2 -+ 


20 
a mr 


is the least possible, but this takes place when, 
a 
V—v= V2.0 
or, 
V=(1+ 2). v 
= 2°414 X ¢, 
in other words, the maximum efficiency would be theoretically 
attained if the velocity of issue were made about 2°4 times that of 
the vessel—a statement I made in my letter of the 20th ult., of 
which the above is the rigid proof, I then promised to supply in its 
proper place. ; : ; 2 
But I promised another thing. In your impression of the 30th 
ultimo Mr. Napier gave his method of calculating the velocity of 
issue for best effect, and in alluding to it I promised to show in 
due course that it would be found, when properly conducted, to 
support, not weaken, my assertion. Of course, I might decline to 
analyse his process, and throw upon him the onus of showing that 
I am wrong in my original statement now that I have given its 


proof; but I would rather fulfil my promise at once. Accommo- | 


dating myself, therefore, to his notation, for this one paragraph, I 
will accept his calculation, as I find it to the point 
Effective force propelling the vessel is 


F—-s= Wy 
g 
Ww 


o@.V; 
g 


and... p=(F—f). V= 


| but here I observe that, in calculating the engine power necessary 


to expel the water with a velocity V + v, after he has got it into 


| the vessel at a cost of virtually increasing the vessel’s resistance 


| by fb. (he will here see that his f is my » 


effic ency). let it be understood distinctly that by it | mean the ratio of the ; 


power utilised to that expended, 
whole power developed by the engines; so that, if H be the whole engine 
power, the efficiency is 
ciency per cent, 
effic.ency of any mach ne is so common, if not universal, in all treatises on 
prac ica! mechanics that | should not have thought of noting it, but that one of 

our correspondents of the 14th inst, speaks of it as something to him “ incom- 











prehensi 31 


In the present case it is the ratio of R. v to the | 


ae and this, multiplied by 100, gives (E) the effi- 
| 


This simple and rational mode of measuring the economical | 


A v.) he has forgotten 
9 


to account for the power requisite to meet this virtually additional 
resistance. The whole engine power, therefore, calculated by his 
method, ought to account for F moved with a velocity V + v, and 
f moved with a velocity V, feet per second, and so it would be 


=F.(V+2)+/.V 
= Wi v+r4 Vive 
g g 


= WV eve+2v.o+ 2 
g 


hence, 9 v2 9V a + a2 
P._.2V?+2V.0+¢ 
Pp v.V 
= 0 4 BV 
=8ty 7; 


which, with the necessary modification in the notation, is thus 
found to be identical with my own result given above in (2) 
As to his mode of estimating the power expended in communi- 


<j. 


' cating to W the velocity V + vin the present problem, I am pre- 








pared to show that the same kind of oversight which allowed him 


before, with impunity, to appropriate the formula F, t = Vv 
g 
to obtain the pressure, or thrust, from a continuous jet, has in 
this case involved him unconsciously in the error of making the 
engine power only half what it ought to be. But I do not think 
it necessary to burthen your pages with the proof, when this 
digression has already taken up too much of your space. He need 
only test his form by the data for the Waterwitch, and he will 
find it at fault, or, if he wishes it, I shall be happy to send him 
an explanation of his error. 

Let me now apply the formula (i), found above, to the case of 
the Waterwitch, in continuation of my letter of the 6th ult., the 
results of which I here take up. 

Assuming the velocity of issue to have been equal to that of the 
periphery of the wheel, 1 found as follows : . 

Useful effect (E) 


= 18°82 


per cent. 


and “‘slip”-loss (S). »- = 1833 ve 
to which now add 
“Centre ”-loss (C) . = T4 od 
with X + Y (suppose) = 53 i 
*. gross engine power . = 100°00 


” 

Now, it is quite certain that X and Y together must have been 
greater than I have here been obliged to suppose them; and hence, 
assuming my analysis to be correct, it would appear that the 
velocity of issue I assumed in favour of the performance of the 
Waterwitch was too high. From this Mr. Ruthven will under- 
stand why it was that in my letter to him of the 22nd of May 
last, on the performance of the Nautilus, I ventured to express 
my conviction that the velocity of issue in the case of that vessel 
was only ‘somewhere about 1°8 or 1°9 times that of the vessel.” 
If we take the former of these conjectured values for the Water- 
witch, the analysis gives 

Useful etfect, per cent. 
“Slip -loss 
* Centre ”-loss 


and X + Y 


14°09 

















-*. gross engine power ; = 100°00 
and if we take the latter, the analysis gives 

seful effect, per cent. ° 1674 

Sup 38 15-07 

**Centre”-loss ,, P ‘ . = Bde 

and X + Y « - ‘ > = 6D 

- gross engine power, : - = 10000 
The former of these suppositions would thus seem to demand 
too great a value for + Y, the latter a value too small; the 


latter, however, apparently 
former. 

But this opens up another question, which I shall merely 
allude to at pres in passing. If the above be correct the resis- 
tance of the vessel at nine knots an hour, instead of being so high 
5173 1b. (the value I liberally allowed it), can scarcely have 
4500 Ib. Yet Professor Rankine’s formula 
45 1b., roughly estimated. I venture, therefore, 
et that his formula, which after all is only empirical, has 

ient somewhat too high. It has answered well enough 
practically for comparative resistances, vessels of the same class 
only being compared inter se, because it is founded upon sound 
principles; but if my analysis be true, and the Waterwitch will 
me out in my results, I submit to him for consideration 
whether his coefficient may not require revision for absolute or 
true resistances. ; 

And now, Sir, what are we to learn from the whole of this dis- 

cussion on hydro-propulsion? Surely this :—The less we meddle 
with the water in passage through the vessel the better. It 
never to be endowed with the velocity of the vessel at all, 
yorin part, but simply made to pass through it, entering 
towards the bows, making, as near as possible, a straight hori- 
zontal run through the shortest possible channels, and receiving 
its slip-pressure only on leaving. 
The best practical method of carrying this out I cannot enter 
into at the close of so long a letter; perhaps it might seem pre- 
sumptuous in me to do so at all, but I may meation that I see no 
reason at all why, with suitable propelling machinery, we might 
not with the same engine power get nearly thirteen knots an hour 
out of the Waterwitch, instead of nine, and secure at the same 
time all the practical advantages of hydro-populsion. 

December 13th, 1866, J. A. L. Arrey, M.A. 

P.S.—The above letter, as it stands, was prepared three weeks 

go, but I deferred sending it to you in the hope that I might soon 
have an opportunity of testing some parts of it, especially in regard 
to the ‘‘centre” loss, by actual observation; for Admiral Elliot 
had kindly invited me to witness a trial of the Waterwitch then 
in contemplation. I am glad that I waited for this. At the 
official trial of speed which took place yesterday the engines were 
stopped when the vessel was at full speed, and the result satisfied 
me that the ‘“‘run” of the water into the vessel is not wholly 
neutralised by its mode of entrance before the wheel begins to 
operate upon The value of C, therefore, in my formula, 
requires a coefficient to express that part of the ‘“‘ run” which is 
taken out of the water before reaching the wheel- or, in other 
words, the amount of forward velocity communicated to the 
entering water by the mode adopted for taking it in. It is impos- 
sible to i any reliable value to this coefiicient off-hand; 
repeat periments alone could settle it. If, however, for the 
sake of illu i mt it at 4, the results of yesterday’s trial 


may be summed up as follows : 


being nearer to the truth than the 








been so great as 


would make it 5 
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Resistance of vessel (It) = 57001b. 
also, 
useful effect (EK) .. = 20°91 per cent. 
“slip "loss (B) cc ove wee = 189 we 
** centre ”-loss (§C) ... .. oo. = 4491 
and > oe Saree = 15°37 
Gross engine power ... «+ +. = 100°00 


Now, with this coefficient of C, and the assumed rate of issue, 
the correctness to be applied for the first trial as examined in the 
body of my letter above, would make the ** centre” loss only 35°06 
per cent. instead of 53°91; but then X + Y must have been 32°23 
per cent. instead of 14°25; so that the very marked increase of 
efficiency obtained yesterday would appear to be owing in a great 
measure to the improved working of the engines and machinery 
after they had worn off their first stiffness. That this, indeed, 
was actually the case may be inferred from the fact specially 
noticed by the Admiralty Inspector on board, that the increase 
in the horse-power developed by the engines was due solely to 
their increased speed, the steam pressure in the cylinders having 
been much the same as it was on the first trial. On the occasion 
of the first trial the wheel made only 39 revolutions per 
minute; yesterday it made 42 revolutions and over. Further trials 
might show that even two-thirds, as a coefficient of C, is too high ; 
and if so the ** centre ” loss would be still less; but then X + Y 
must be just so much greater; for, take it as we will, the two 
together must make up the balance of engine power left after the 
useful effect and ‘*slip” loss have been accounted for ; and if this 
X + Y can he still further reduced, as already it manifestly has 
been, a still further increase of efficiency will be obtained. Allow- 
ing 10 per cent. for engine friction (Y)—which Messrs. Dudgeon 
might consider an allowance too liberal by half, and I should not 
blaine them —we have still, even after yesterday’s great advance 
towards success, full 50 per cent. of the engine power swallowed 
up by the ‘‘ centre ”-loss and X, This is a wide margin for further 
improvement ; it will never do to rest content with such an enor- 
mous waste. If, by suitable machinery, this could be reduced to 
10 or 12 per cent., the efficiency would at once be doubled ; and 
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instead of 10 knots an hour we should have nearly 13 knots for the 
eame engine power. 

Throughout these latter remarks I have supposed the volocity 
of the issuing water to be 1°9 times that of the vessel, because the 
trials of the Nautilus and the earlier trials of the Waterwitch both 
seemed to point to this as the correct value. But it may possibly 
have been greater, though more likely it was less. The importance, 
therefore, now again re-appears of attempting to ascertain what it 
really is ; for we may observe that, if it be just double that of the 
vessel, the efticiency obtained yesterday must have been 24°46 per 
cent., instead of 20°91 ; whereas, if it be only 1°8 times that of the 
vessel, the efficiency must have been as low as 17°63 per cent. I 
trust, therefore, that some means may yet be devised and effectu- 
ally carried out for ascertaining the exact rate of issue for any one 
rate of vessel. JA L.A, 

January 2, 1867. 





Mr. Mansel’s letter, which I observe in your last week’s impres- 
sion, Ido not care now to examine fully. In his introductory 
remarks he charges me with aclaim I never made. I assumed 
Newton’s principles, and upon them founded my own method of 
investigation. Beyond this I lay no claim to originality for myself; 
and for Mr. Boyman I only claim that he, without any previous 
acquaintance with the law in question, was led to it by his ex- 
periments alone. The peculiar method I adopted to fortify him 
a purely experimental man—in his experimental results, did no 
way imply that I supposed the law was then for the first time dis- 
covered. But Mr. Mansel goes on, in a very confused kind of way, 
to impugn my formula for the reactive force effective in propul- 
sion, and proposes one of his own in its place. Let him carry but 
his own to its legitimate consequences, and he will find that it 
would give an efficiency of 39°27 per cent. : to this add just as much, 
under the circumstances he supposes, for power consumed in 
‘*slip,” and he will then have only 21°64 per cent. for all the losses 
he sums up in the latter part of his letter. I say nothing of the 
manner in which he treats of these losses; but treat them as he 
will, the task will be no easy one to squeeze them all into this 


The fact is his F . V 





y 
Napier’s F in your impression of the 30th ult.; 
, as Mr. Napier did, the nece ssity for deduct- 


small balance of power at his disposal. 

is the same as Mr. 

but he does not see 
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ing tf ( Ww. v) 
7] 


propulsion, which is my F. _I commend the above letter to his 
patient consideration. His last short paragraph is the only one 
in his letter that I agree with. J. 





in order to get the reactive force effective for 





THE FLUIDS 

Sir,—As I believe there 
formule for the discharge of steam and other ; ugh 
orifices which give results in any measure agreeing with the actual 
discharges, at all events, for any considerable range of ditierences 
of pressure, I send you the following, which are simple, and 
which I have verified by experiments with steam discharging into 
the atmosphere from ail pressures between 4 lb. and 45 lb. above 
the atmosphere, and discharging from 45 Ib. above the atmosphere 
into pressures varying between 16 1b. above the atmosphere and 
8 Ib. of vacuum. 

It would take too much of your space to give the reasoning by 
which my theoretical formule were obtained, but I may state that 
they were deduced without any assistance from experiments ; and 
that by allowing five per cent. for friction through a bell-mouthed 
orifice, which is very nearly Mr. Neville’s allowance for liquids, 
the discharge coincided with my formul for all the range of ex- 
periments above mentioned, and yet you will perceive there are 
some very remarkable results brought out. 

In the following formule P is the tetal pressure in the boiler, 
and P, is the outer pressure in pounds per square inch from zero, vis 
the velocity from the boiler in fect per second when P is twice, or 
less than twice P., and rv is the corresponding velocity when P is 
twice or more than twice Ps. It is absolutely necessary to have 


the double formula 
TP Pa” C 
” oY hfs ts 3 SPB 
where B is the relative bulk to that of an equal weight of water, 
and C is a coefficient depending on the kind of orifice. 

The theoretical value of C for a bell-mouthed orifice is 12°2, the 
experimental value for the same is 11°6, and for a plain orifice in a 
thin plate 105. By the 
velocity I mean that velo- 
city which, at the density | 
of the steam in the boiler | 
through the full size of the 
orifice, would give the weight H 
discharged in any given | 

| 
! 
' 
| 
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FLOW OF UNDER PRESSURE, 


has never yet been published ar 





time. 
In the diagram enclosed 
the ordinates of the curve 
ABC D give the velocity of 
steam into the air by the 
above formule, while the j 
pressure above the atmo- 2!) 
sphere in the boiler is in- j 
dicated by the absciss. a 
The curve abe gives the iz 
corresponding experimental 














velocities. The ordinates 4 { “ 

of the curve DEFG give e =! 4 3 
the velocity by my theory | a0o//_| 
when the pressure in the 1] ‘Lt 





boiler is 45 lb. above the 
atmosphere, and the outer 
pressure is indicated by the 
number in the left-hand 
column, . | 

The distance of the line © ~¢--¢— : 
defrom the line D H gives 
the experimental velocity from the boiler when the pressure there 
was45lb. above that of the atmosphere,and the outer pressure varied 
between 151b. above the atmosphere and 81b. of a vacuum. You 
will observe that both the formule and the diagram make the 
velocities from any given pressure in the boiler exactly alike into 
all pressures that are less tuan half the pressure in the boiler. 
This I have proved by, I suppose, at least a hundred experiments, 
and but for the increasing temperature with the rising pressure 
the lines C D and be wand be upright, that is to say, there would 
be no increase of velocity by increasing the pressure in the boiler 
above twice the outer pressure. These statements will no doubt 
appear very surprising, but they are nevertheless true. 

sirkenhead, Dec. 31st, 1866. R. D. Napier. 

P.S. --When Mr. Mansel says, in his letter in yours of the 2!st 
ult., that the force propelling a ship which is b ing moved by the 















. . . ” . c . 
reaction of a jet is equalto “ x the whole velocity of discharge, 
9 


he includes in F the resistance of the ship and the force giving 
forward velocity to the water, which, in the Waterwitch, is equal 
to the force propelling the ship, and consequently he must reduce 
his effective force by half, which quite agrees with your leading 
article in November 2nd. Mr. Giles’ remark, that it does not 
matter what becomes of the water that has been acted on, is true 
in the same sense as it is true that it does not matter what be- 
comes of the bilge water of a ship; but if the bilge water goes out 
at one opening and in at another, he will be a long while emptying 
the ship. So, also, with his scheme of circulating the water 

the useful effect would be something less than indefinitely 
small.—R D. N, 








| of triangulation compared in the paper. 


THE ENGINEER. 


UNIFORM STRESS IN GIRDER WORK. 
Sik,—While availing myself of this opportunity to thank you 
for your candid criticism of the paper bearing the above title in 
your last week’s impression of THE ENGINEER, and for the flatter- 


ing terms in which you have commended it, I ask permission to | 





make afew remarks on those points upon which you have announced 
your dissent from the author's conclusions. First, as to the objection 
that the disposition of the plates of the boom in two vertical 
masses having but little or no horizontal connection otherwise 
than sufficient to give lateral stiffness, involves a remote possibility 
that the mass on one side may fail while the opposite mass remains 
intact. That objection would be sound were the cross girders 
attached, as they generally are, in such a manner as to throw the 
greater part of the stress upon one side or one-half only of the 
boom. In such a case that part of the boom would be more likely 
to suffer from an excessive amount of stress than the opposite half; 
but, as is fully described and strongly insisted upon in the paper 
(pp. 21, 22, and 27), the cross girders are so attached that they dis- 
charge their load exactly through the middle of the width of the 
truss, and the stress is in consequence equally divided between 
both halves, not only of the booms, but of the web also. There- 
fore, the possible failure suggested could only occur in consequence 
of the presence of a great quantity of unsound material in one- 
half and notin the other, and that is a possible contingency to 
which all structures are liable if their execution is carelessly con- 
ducted, and is to be obviated by the proper supervision of the 
engineer. Second, us to the relative economy of the three systems 
That comparison was 
instituted for the purpose of justifying the choice of the system 
which had been selected for the two bridges described. It was 
not contended that the exact results of that comparison were 
applicable to every possible magnitude and proportion of span and 
load, but only to such as would differ not very much from those 
of the two bridges in question. From very large spans, say from 
150ft. upwards, or tor a much greater proportion of load 
to span than is customary, the double triangular truss, like 
Nos. 1 8 and 2 8B, may be made as economical, or perhaps 
more so, than any other, other things being equal, because, 
owing to the much greater magnitude of the forces in action, 
it becomes possible under those circumstances to approxi- 
mate more and more closely to the theoretical proportions of th« 
truss, and there may be much less proportionate expenditure of 





| iron, in joints, packings, and stiffening, than when, as in the cases 


discussed in the paper, those circumstances do not obtain. It 
would be utterly impossible, for instance, in the two bridges in 
question, to fine down the struts and ties and end pillars of trusses, 
lp and 2p, to anything like the slender proportions required by 












| that incomplete theory which takes no cognisance of the exigencies 
of jointi ind stiffenin (See pages 12, 18, 65, and 65.) With 
! e stiffening required for the struts, your opinion would 








if the expediency of fastening together the 
intersections be conceded. But in the 
sion (p. 63) he contended that such 
fastening was inexpedien incompatible with the condition 
of uniform stress, and as interferiz ith the free performance by 
the struts and ties of their respective functions ; and I was h ppy 
in observing the other day, for the first time, that in some larg 
trusses now being erected at Battersea, having a double triangula- 
tion, and vertical struts with diagonal ties, that the engineers, 
Sir Charles Fox and Son, have refrained from connecting them at 
their intersections. Third, I donot seemy way toagreement with 
your opinion, that the thinness of the metal in the ties will prevent 
the due transmission to the opposite pier of that portion of the 
travelling load which must be supported by it. You mean, I 
apprehend, that portion of the travelling load which, in certain 
positions of it, is transmitted through some of the ties by means 
of compression. That subject was adverted to in a foot-note to 
the reply on the discussion (p. 67), where itis shown that in those 
cases where, under the worst circumstances, the greatest compres- 
sion exceeds the simultaneous tension, the ties are stiffened by 
angle irons and latticing in the same manner as the struts. The 
greatest compression upon the ties not so stiffened is always less 
than the simultancous tension caused by the fixed load, and the 
resultant stress is therefore always tension, in which case the thin- 
ness of the tie bars can be no objection. 

In conclusion, I may say that up to the present time, the stiffness 
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| of the piston 


and rigidity of the trusses described in the paper are remarkable, | 


and leave nothing to be desired, while so far 1 know, their economy 
of material is unrivalled by trusses of equal strength and stability. 
Inner Temple, 31st Dec., 1866, CaLucoTr REILLY. 


TIGHTENING BOILER TUBE ENDS, 

Sir,—I have read with considerable interest your remarks 
about the difficulty of tightening boiler tube ends, especially loco- 
motive ones. see also that you lately illustrated a very old 
device, which has, I think, not been improved upon by its German 
friends. The wedge and segmental discs of Mr. Allan were 
immensely superior to this, and Mr. Stirling had an arrangement, 
I believe, in every respect the same as the one you illustrate this 
week, except that it had Mr. Allan’s wedge and segmental dies. 
Harvey's conical screwed plug working into internally screwed dies 
fitted to it, is also aneater and very compact arrangement, but the 
evil incidental to all the above is that the friction on them as soon 
as pressure comes on is so great that a long lever is required to 
work them, and thus the object of working is slow, and the room 
to work in being (especially in locomotive and portable engines) 
only limited, they have never been gemerally adopted. To over- 
come this I designed a differential arrangement of Stirling’s plan, 
but I gave them all up in favour of hydraulic pressure. You 
illustrated some months ago one of my hydraulic tube fixers for 
heavy marine work, and I have suitable ones arranged for portable 
and locomotive engines, of which some have gone abroad; but 
English locomotive engineers, as a rule, I think, prefer ferules, 
and object generally to the rivetting the tube against inside of 
tube plate. I am of opinion that were the tube holes drilled 
tapered, the larger diameter being outside and the tubes pressed 
by hydraulic pressure, they would be very tight. I have inquiries 
for some on this plan from a French engineer, and I think the idea 
a good one, but some of your locomotive friends will be better able 
to judge. RALPH Hart TWEDDELL, 





THE WOOD BEARINGS PATENT CASE, 

Sir,—This case having excited an unusual amount of interest, 
and having caused some misconception as to the effect of the 
decision of the Lord Chancellor, I venture to submit to your 
intention a few remarks intended to correct the errors referred to. 

The decision has been characterised as settling points on pro- 
visionaland complete specifications, ina manner opposed to the d 
sion in the sewing machine case of Foxwell vr. Bostock. My object 
at present is only to show briefly that this is not a true represen 
tation of the case. 

The points in the specification decided in the ‘* Wood Bear- 
ings ” case may be briefly stated thus : 

The complete specification by itself was held to contain 
a sufficient description of the invention, and when compared 
with the provisional specification was found to be distinctly 
within its terms, the claim being in the exact words of the original 





document with the addition of the limiting words, ‘‘as herein de- | 


scribed.” It was further held that although the provisional speci- 
fication was unusually general in its terms, and might, on that 
ground, have been objected to by the law officer, yet, having been 
allowed by him, it was not open to such objection afterwards. 


On the other hand, the points on the specification decided in the 
sewing machine case on which the patent was held to be void 


related solely to the complete specification. 
It was held that the specitication failed to com 
tion invariably required in thecase of a patent for i 
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of iinery, that it should, “‘to use a logical plrase, assign the 
differentia of the new combination.” 

it is true that the judge had in this case previously given a dis 
tinct opinion on the requirements of provisional specifications and 
their effect on the construction of complete specifications as a 
general rule, but he did not decide the case with any reference to 
the provisional specification. 

The foregoing brief reference to the points decided in the two 
cases alluded to will be sufficient to show that such points were 
quite distinct, and, therefore, that although in the one case 
the patent was supported, and in the other it was upset, the diffe- 
rence of result in the two cases involved no matter of confliction 
between them, nor of uncertainty in patent law. 

WILLIAM SPENCE, Assoc. Inst. C.E. 

8, Quality Court, Chancery-lane, W.C. 

Ist January, 1867. 
[For continuation of Letters to the Editor see p. 16.] 


TANK LOCOMOTIVE ENGINES FOR THE GREAT 
NORTHERN RAILWAY. 

In THE ENGINEER for November 30th, 18 °5, we gave a description 
of some engines fitted with radial axle boxes which have lately 
been introduced on the London, Chatham, and Dover and the 
Great Northern Railways. We are now enabled to illustrate 
others in the course of construction by Messrs. Neilsun and 
Co., of Glasgow, for the latter line. It will be seen, on comparing 
the two designs, that as far as concerns the application of Mr. 
W. B. Adams’ radial axle boxes there is a similarity, but in 
other respects the two engines materially differ in construction 
and dimensions. The engine illustrated in our engraving is pro- 
vided with cylinders 16}in. in diameter and 22in. stroke. ‘The 
distance between centres of the cylinders is 2ft. 6in. The steam 
»orts are each I4in. long and ljin. wide. The exhaust port is 14in. 
ong by 3jin. wide, with a distance of 1jin. between ports. The 
slide valve is 11jin. in width, and the throw of the eccentric Gin. 
The cylinders are placed on an incline with the horizontal line of 
lin ii. The diameter of the piston rods is 2Zin., and the depth 
n. The connecting rods measure 6ft. Ijin. 
between centres, 3in. by 2in. at the cylinder ends, and 44in. by 
2in. at the crank ends. The bearings of the connecting rods are 
din. by din. at the piston rod cap, and Tin. by 4jin. at the crank. 
The crank shaft is made of Krupp’s steel and measures 9in. in 
diameter at the outer bearings, which are 6)in. wide. The inner 
bearings are each Tin. in diameter and 4in. wide. The length 
between centres of the connecting rods is 5ft. 5in., and between 
the centres of the links the distance is lft. 4in. The driving 
wheels are 5ft. Gin. in d ter and . Gin. bétween centres. 
The trailing wheels t. in diameter ; the bosses of the driving 
wheels are 4jin. thick and 7 j;in. wide. provided with 18 spokes, 
in. by 22in. at the boss, and 34in. by ljin. at the tires, The tires 
are 2in. thick. The distance between centres of the crank axle 
and the trailing wheels is Jin. Theengine is provided with 
both an injector and a feed pump, the latter only being shown in 
our illustrations. The diameter of the plunger of the pump is 
2in. ‘Ihe diameter of the blast orifice is 4in., and that of the 
exhaust pipe Sin, The main frames are 28ft. 10in. in length, 
and the width of the platform over all is 7ft. 4jin ; the outer 
frames are constructed of jin. plates with 4in. of wood between 
them. The distance between centres is 6ft. 3in. The end frames 
are provided with Gin. of wood. Between the inner frame plates 
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the distance is 4ft. lin. The shell of the fire-box measures 4ft. 
Yin. by 4ft.; the barrel is 10it. din. long between tube plates, 
and 3ft. 104in. internal diameter. The centre of the barrel of 
the boiler trom the rails is 6ft. Sin. The boiler contains 144 


brass tubes, each 2in. external diameter, with a distance between 
centres of 2jin. The dome is 2ft. 6in. highand 2ft. in diameter ; 
the diameter of the steam pipe is 3in. 

The total heating surface in the tubes amounts to 779°1 square 
feet, and in the fire-box 88 square feet. The capacity of the tank is 980 
gallons, and the coal space contains 16 cwt. When the engine is 
supplied with both water and coal the weight on the leading 
wheels will be about 12 tons 12 cwt., on the driving wheels 14 tons 
3 cwt., and on the trailing wheels about 14 tons 6 cwt., making a 
total weight of about 41 tons 1 cwt. 

THE NEW STATION AT WILLESDEN 
JUNCTION, 

CONSEQUENT on the great development of all the railway systems 
in the neighbourhood of the metropolis, it became necessary for the 
London and North-Western Railway Company to form a junction 
at a short distance from the metropolis, for the purpose of con- 
necting their main line with the City, and also with the West-end 
of London. This was partly effected in 1863, when the West 
London Railway was extended through Kensington to the Clapham 
Junction. Ata short distance from the point where the West 
London Railway joins the London and North-Western Railway, 
the Hampstead Junction Railway crosses over the; main line 
of the latter railway, and hence it was decided to connect these 
two lines. This connection has been accomplished in two way 
First, the new Willesden station—of which we give, at pages 8 and 
9, plans, sections, and elevations, kindly placed at our service by 
Mr, W. Baker, engineer-in-chief to the London and North-West- 
ern’ Company—has been erected at the point where the Hampstead 
meets the North-Western. As will be seen by the iliustra- 
tion, this station rovided with both high and low level 
platforms, so that, ging carriages, the passengers are en- 
abled to proceed direct to the City, Hampstead Junction and 
the North London Railways. Secondly, a junction line has also 
been constructed so that trains can run through from one line to 
the other without stoppage forchange. This desirable arrangement 
enables passengers living in the neignbourhood of Kcw to get direct 
to Euston-square by changing carriages at Willesden Junction 
instead of Camden Road, as was formerly rendered necessary. At 
the same time it was thought advisable to connect the Hampstead 
Junction and City lines with the West London Railway, without 
in any way interfering with the traffic of the London and North- 
Western main line. For this purpose a loop line was con- 
structed, passing over the London and North-Western and North 
and South-Western Junction Railways by a bridge with seven 
spans, the total length of which bridge is 337 feet. This 
portion of the work is not yet complete. It will be seen that 
there are five parallel platforms to the low level portion of 
the station-—that is to say, one for trains to and from the City; a 
second for third class trains on the up line to Euston-square 
station; the third is used by trains on the up main line; the fourth 
for trains on the down main line, and the fifth for trains to and 
from Kensington. On the high level there is at present an upand a 
down platform used by trains for the City, and also those return- 
ing to Kew. It is contemplated in the design for the station to 
have similar high accommodation for trains between the 
City and les the accommodation thus provided 
for passenger t c, there are about 64 miles of sidings tor goods 
traftic. 

The 
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the least interruption to the working of the different lines. One 
excellent feature observable in the works at Willesden to the pro- 
fessional man is the design, 2nd another point equally plain to the 
general observer is t stability of construction, than which we 
have never seen better. The gentlemen who composed Mr. Baker’s 
he execution of this work are, Francis Steplenson, Esq., 
engineer, James B. Stansby, Esq., the company’s arc t, aud 
Edward A. Cameron, Esq., resident engineer. 
RESUMPTION Or Trar! IN THE LiezDS AND Braprorp 
RAILWAY.—The pogsenger ¢ xis t on the ] $ 
radford, and the Skipton s fth ll l 
existed previous to the flood in Novem! w 1 ; 
morning, and the w! fthet 
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PUBLISHER'S NOTICE. 


With this number of Tue Encryeer is issued as a supplement a 


double-page engraving of Radial Tank Locomotives for the (reat | i cal 


Northern Railway, by Messrs. Neilson and Co., Engineers, Hyde 
Park Locom tive Works, Glasgow. Each number of THE 
ENGINEER, as issued by the pudlisher, will contain the supple- 
ment, and subscribers and others are requested to notify the fact 
at this office should they not receive it. 





TO CORRESPONDENTS. 


T. H. W.—Most certainly. 

R. M.— The statement és only true in a very limited sense, 

R. H.--Both packets received with thanks. They shall have speedy attention. 

INQUIRER. — You would gain a very small advantage by keeping the bars cool. 
They would not be so liable to clinker up, 

C. G.—1. Yes, 2. As we know nothing of the nature of your invention we cannot 
possibly say whether you should or should not patent it. 

T. M.— Wolfram is a native tungstate of iron and manganese, found with the ores 
of tin, lead, and antimony, in Cornwall, Switzerland, America, &c. 

MAXIMA ET MINIMA.—We are not aware of the existence of any treatise on 
the calculus suitable for self-instruction. 

MARINE ENGINE.—1. Write to the Secretary, office of the Society of Engineers, 
6, Westminster Chambers, Victoria-street, Westminster. 2. We shall be glad 
to see the drawings to which you refer. 

G. B. G.—Very many thanks. We should be happy to avail ourselves of your 
kind offer, but we fear the publication of the facts now would prove of little 
service. The truth is well understood in influential quarters. 

AMATEUR.— We should require at least a page of close print to define strictly the 


difference between eivil and mechanical engineers. It must suffice to state broadly | 


that civil engineers make roads, railways, harbours, &c., and mechanical 
engineers make machines. 

H. L.—Your plan is ingenious, and would no doubt answer, but what és 
to prevent a man from removing his lamp and afterwards re-lighting it? 
We believe the lamps at present in use are fitted with an arrangement by which 
the light is extinguished as they are opened, 

FIRE-BOX.—J/ the boiler is well made and the fire-bor is circular, or else well 
stayed at the ends and top, matters about which you say nothing, it will be quite 
safe at 50 ib. pressure, or even 10 lb. more, So much depends on workmanship 
tn very small boilers that we do not wish to give a decided opinion. 

STEAM HAMMER.— Find the effective area of the piston in inches by deducting the 
area of the piston rod; this multiplied by the pressure in pounds per square 
ineh which you can get in the cylinder will give the weight of head. The weight 
must be less than that obtained by the foregoing calculation, in order that the 
weight may be raised rapidly, 

ROSTYLE.— You must acquire some knowledge of mechanics, mathematics, and 
natural philosophy. Take lessons in mechanical drawing for at least six 
months, and also in surveying, levelling, mapping, &c. If you will procure the 
excellent little rudimentary work of civil engineering published in Weale's series 
you will obtain from it an idea of the information you must acquire. 

E. L.— Duty ts not comparable with horse-power. The duty of a pound of coals 
means simply the wei yht which it can lift through one foot, independently of the 
time. A certain quantity of energy is stored up in each pound, ounce, &c., of 
coal, and the duty will be the same whether this energy is expended in our service 
in a second or one hundred years. Horse-power, on the other hand, expresses 
the weight which a given sieam engine can raise in one minute, and has nothing 
whatever to do with duty. 





PURIFICATION OF GAS, 
(To the Editor of The Engineer.) 
StR,—Can any of your numerous readers or correspondents inform me by 
what process gas made from oak timber can be purified ? H.W. 
December 27th, 1866, 
LONDON 


BOILER INSURANCE, 
(To the Editor of The Engineer.) 
Srk,— Will you kindly say whether there is any society in London which in- 
sures and inspects boilers, on the plan of the Manchester Association ? 
Highbury, January 2nd, 1867. H. J.R, 
[We believe such an association was formed a couple of years ago, but we have 
heard nothing of tt lately —ED. E.) 





ALUMINIUM. 
(To the Editor of The Engineer.) 

Srk,—Could any of your readers tell me where I could get aluminium in 
quantity to make the bronze named in your issue of the 14th inst., page 463, 
in “ Notes and Memoranda ?” P.O. W. 

December 28th, 1866, 





IRON BREAKWATERS, 
(To the Editor of The Engineer) 

SIn,—We should feel much obliged if you or your correspondents would, 
through your correspondence column, inform us whether any iron breakwaters 
are in use In England or elsewhere, and with what success. Also would you 
be kind enough to name any books containing reliable information upon the 
structure of such works ? A. J.8. 

December 22nd, 1866. 





MEETING NEXT WEEK. 
INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 8th, at eight p.m.: 
a upon Mr, Preece’s paper, “Intercommunication in ‘rains in 
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Ir is to the last degree improbable that the year on 
which we have just entered will pass away unmarked by a 
considerable augmentation of our existing store of know- 
ledge of scientific facts, or wolistiogubihed by more or less 
important additions to the means of construction and pro- 
duction which we already possess. To suppose that the 
researches of the philosopher will be barren—the labours 
of the inventor wasted, is to suppose that 1867 will be 
different from all the years which have preceded it. To 
suppose that philosophers will suspend their labours and 
inventors cease to invent, is to pre-suppose the existence 
of a general and well-grounded belief in the absolute 
perfection of all that is; in the confession of a uni- 
versal faith with but one principal tenet involved in 
the proposition that “what is is right.” It is very 
unlikely that any such faith was ever generally held 
by large bodies of well-informed men; it is certain that 
in Great Britain, at least, it is not held now; but we 
may rest assured that such a faith, and only such a faith, 
can paralyse the energies of philosopher or inventor. 
Actuated by the well-grounded persuasion that every de- 
partment of science and art is a field for improvement, and 
impelled either by the love of wealth, of honour, or of 
science pure and simple, nearly every member of our pro- 
fession aims eagerly at the attainment of some advantage, 
the discovery of some fact, the origination of some 
invention tending, directly or indirectly, to facilitate 
the art of production, to simplify or shorten labour, to 

















reduce working expenses, or to promote the general effi- 


ciency either of particular processes or methods of con- 
struction, or of entire systems of machinery. A greatarmy 
i on such pursuits, and we cannot better 
commence the year than by considering in what de 
ments of those arts and sciences with which the engineer 
has most to do, improvement is most needed, and what 
direction scientific inquiry and inventive research are likely 
to take. 

The past is irrevocable but the future is ours, and in 
order to employ it to advantage our first duty is to look 
with firm but humble confidence towards the succeedin 
months of the present year, and to prove in word and d 
that we have benefited by the experience we have acquired 
during its predecessor. gicians of rival schools may dis- 
= respecting the origin of ideas, but the possession of 

nowledge is generally founded upon some sacrifice or 
another, and happy is the man who has acquired his, 
unembittered by the experience it has cost him to obtain 
it. We cannot restore our miners from the fiery 
depths of the Barnsley coal pit, but we can and ought 
to insist upon more me reer means of ingress and egress 
being provided to meet contingencies so frequent and so 
perilous. It is not the size of shaft that is the impor- 


tant consideration, but the number of shafts; for every one 
now sunk there ought, speaking at large, to be two, and 


in many instances three. There is now no excuse for not 
relieving the coal-hewer of the greater portion of his labo- 
rious and dangerous work, since the coal-cutting machinery 
worked by compressed air performs the same task with an 
immense advantage in point of economy ; it 1s now used 
both in Wales and in the North of England, and ought to be 
universally employed in coal mines. We have this year to 
welcome in connection with engineering art the progress of 
a new and powerful ally, possessing many qualities in 
common with the material it is destined to supersede, but 
possessing them also in a superior degree. As the old and 
time-honoured sway of timber yielded to the power of the 
usurper iron, so has the period now arrived when the 
latter is destined to abdicate in favour of another and a 
stronger rival. In our columns for the last month of 
66 we alluded to the many and great advantages that 
will accrue to the engineer and architect from the em- 
“oy ye of steel as a constructive material, and it would 
but needless recapitulation on our part to dwell on 
the subject now. fany engineers entertain the idea 
that bridges of me magnitude, structures of 
incredible strength, ships of gigantic dimensions, and 
engineering works on a scale hitherto never dreamed 
of, will be constructed by its superior aid. Unfor- 
tunately for those giving play to their fancy in this 
matter, it has been determined beyond a doubt that, 
judging from our present knowledge and experience of 
the use of steel, we cannot hope to place a greater tensile 
strain upon it than eight tons to the square inch. Wrought 
iron takes five tons per same unit of area, so that, in 
reality, we gain by the substitution only a little more than 
one-half. We do not say that at some future time a greater 
strain may not safely be im on steel, but in the 
present limited state of our knowledge of the material, it 
would be obviously both unfair and unsafe to base our 
expectations upon a maximum instead of a mini- 
mum calculation of its strength. As to great bridges, 
the Britannia Bridge still stands as the finest ex- 
ample of that icular description of engineering 
construction, although twenty years have elapsed since 
its erection. The criterion of a bridge is its span, 
or, if it is composed of many openings, its greatest 
span; its total length avails nothing, as it as easy to 
construct a thousand spans of the same dimensions 
as one. Recent soundings in the Channel have shown that 
the depth of water is comparatively small, and that the 
bottom is very favourable for foundations; a height of a 
hundred feet from level of high water to under side of 
girder would more than allow the highest ships to 
underneath. At any rate so long as the opposite shores of 
the Channel are disconnected, and the | tava un- 
bridged, it cannot be said that there is no future in bridge 
building open to the profession! It is not probable that 
any great novelty in design, or peculiarity of workmanship, 
will characterise our future bridges, otherwise than in 
those minor alterations which are inseparable from the 
construction of works on a larger scale than any previously 
attempted. The open web form may be said to have 
asserted its superior economy and simplicity over the solid 
sided girder, and it will generally take the place of the latter 
form in any future erection. As with bridges, so with 
roofs: the trussed form is equally well suited to both 
cases, and we shall shortly witness a gigantic application 
of it in the instance of a metropolitan station roof. The 
— of making all roofs fire-proof has been 
ately rendered manifest in the destruction of a portion of 
the Crystal Palace. The sash bars of the roof were un- 
fortunately of wood; had they been of iron it is possible 
that a conflagration which we all deplore would have 
been less serious than it has been in its results, For small 
girders we require the rolling process to be considerably 
extended before much benefit will be derived from the solid 
sections. It is not too much to demand that a steel or 
iron girder should be rolled out complete, of a size and 
strength sufficient to enable it to occupy the position of a 
main girder in a bridge of at least 30ft. span. It is diffi- 
cult to foretell what improvements are feasible in the rail- 
way system. Beyond more extension, with the greater 
rt of the world for the field, very little appears open. 
e have completely reversed the original conditions of 
railway construction. In its early days the problem was 
to adapt the road to the locomotive; at the present day we 
adapt the locomotive to the road. Railways have been 
oa for the purpose of competing with rival lines, and 
yet their curves and gradients are of such a nature that 
the same engine power can only take one-third of the 
same number of wagons. So long as promoters and share- 
holders are content in the face of such evidence to construct 
lines of asimilar nature, so long will they prove utter failures 
in every sense. It is well-known and established by 


dearly-bought experience that a line with curves and 








paves of a certain nature cannot possibly pay ; if, there- 
ore, a better line, in an oy point of view, cannot 
be obtained, it should be left alone; nay, more, Govern- 
ment ought to interfere and forbid it by the standing 
orders, 

In India we shall soon witness the completion of the 
line through Jubbulpore, and Bombay will then receive 
the tribute of Calcutta. The cry there is now, not for rail- 
ways, but roads. A railway cannot feed itself: it is similar 
to an artery which requires the veins to keep a con- 
tinual supply of blood to maintain it in action. The want 
of feeders to main lines will be severely felt, not only in 
India, but in South America, the Mauritius, Ceylon, and 
elsewhere. It would be a longer sighted policy to leave 
the railways alone for a year or two and construct a 
number of good serviceable roads, and the opportunity 
could be taken to lay them out so that they would act as 
valuable feeders to future lines; whereas, if they are under- 
taken by parties not directly interested in the commercial 
success of the railways, it is very likely that their com- 
munication with them may be deemed of secondary 
importance, and not effected in the best manner. We 
may consider that the days of timber permanent way 
are numbered, and in of endeavouring to prolong 
its tottering existence it would be better be engineers 
to direct their efforts and attention towards perfecting an 
iron way really suited to the exigencies of locomotive traffic. 
Steel rails have already proved a success in spite of the great 
difference in price between them and those of wrought 
iron. The steel should be as hard and as crystalline as 
possible, provided it is not so brittle as to lose any 
strength. The wear and tear will thus be reduced toa 
comparatively trifling amount, and the coefficient of trac- 
tion will also be diminished. ‘There is but one chasm to 
fill up—strength, stability, durability, and cheapness are 
already ensured; the missing link is elasticity, and its 
presence is indispensable. In some shape or another, 
whether as an inherent portion of the road itself, or as an 
adjunct to it or to the rolling steck, it must form 
a constituent of any system of track, before it will have 
a chance of successfully fulfilling the duties demanded 
of it. 

It is becoming rapidly apparent that the only means 
of obtaining a sufficient an —= supply of water for 
towns is upon the principle of gravitation. All sources 
from which water is pumped are, according to their situa- 
tion, more or less liable to pollution, and it is, moreover, 
difficult to increase the supply, when required, without 
incurring a large expenditure. In our large cities the 
waste of water must enormous, and it is astonishing 
that something has not been done towards preventing it. 
There appears prima facie no reason why water should 
not be paid for like gas, by measure, — pa on 
the score of cleanliness, as many people would prefer being 
dirty to paying even the smallest trifle to keep themselves 
clean. The principle of gravitation applies with as much 
force to drainage and sewerage as to waterworks, and is as 
much the object to be sought after in all plans of this 
nature, as a straight and horizontal course is the point to 
be aimed at in the construction of railways. To place the 
outfall as far as possible from the source of the sewage is 
the chief consideration to be borne in mind in designing a 
system of drainage, and unfortunately this point has not 
received that amount of attention which we trust will be 
given to it in future. Ina country like ours, where the 
value of land for habitable and agricultural purposes is so 
high, it is surprising that year after year proprietors submit 
to enormous losses by the inundations of rivers. For this 
sole reason acres and acres of valuable land are left almost 
entirely untilled, where, in many cases, a length of em- 
bankment wall would altogether prevent the evil. To 
confine the rivers within proper bounds would require 
united action upon the part of the landed proprietors, but 
the time will come when every river, principal and 
tributary, will be embanked from its source to its débouche- 
ment. The subject of harbours and docks is one interesting 
to every islander, and there is no class of work more 

uiring the aid and skill of the professional man. 
Wherever it may be necessary in future to build docks 
upon foreign stations, it will possibly be found the better 
~ to discard the method employed at home. It is expen- 
sive, both in the first cost and in the after maintenance, 
and difficult and uncertain to work in tideless seas. 
Floating docks built of iron will prove advan us and 
economical substitutes in most cases, and might also be used 
with equally good results on our own shores. From their 
conspicuous position, lighthouses are necessarily few and 
far between, and yet of all other engineering erections they 
require the greatest amount of care and attention in their 
construction There is the never ceasing, never tiring, 
force of the boundless ocean ever at work endeavoui- 
ing to sweep from their foundations these monuments 
of man’s hardihood, dominion, and skill. Three times was 
the Eddystone lighthouse annihilated, leaving nota — 
behind, and three times it rose again from its parent rock. 
In these, as in every other structure, iron comes promi- 
nently forward, and the difficulty now is to obtain a suffi- 
ciency of illuminating power. The principle of metallic 
reflection so long adhered tocan in future be replaced by a 
powerful combination of optical agents dispensing alto- 

ether with any other aid than that derived from the best 
ome lenses. Mr. Stevenson’s conoidal prisms deserve 
the best attention of all those interested in the subject of 
lighthouses, and their peculiar effect will be exhibited at 
the coming Paris Exhibition. 

In the event of steam being extensively used on our 
roadsin the shape of a traction or any other engine, we would 
suggest the expediency of a thorough investigation into the 
condition and strength of our ordinary road bridges. None 
of them were ever designed to bear the weight of a 
locomotive, and many have fallen into so dilapidated a 
state—witness those in parts of Cambridgeshire—as 
to be wholly unable to bear so unusual a load, even 
had they been strong enough to do so with impunity 
when first erected. ‘tome change is urgently needed in 
the monetary details and financial accessories inseparably 
accompanying extensive engineering schemes and works. 
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It is questionable whether the most remunerative scheme 
would find supporters at the present moment, although we 
shall doubtless soon perceive an improvement for the 
better, and once more witness the efforts of the engineer, 
aided and seconded by that capital and enterprise which 
can alone render his designs successful, and make them an 
honour to the nation and a credit to the profession. 

Although we write in the cause of science, and our duty 
is obviously to investigate and lay before our readers the 
results of the labours of those eminent in the profession, 
yet our columns are equally available in the cause of our 
working population, every member of which contributes in 
some degree to the execution and perfection of any inven- 
tion, discovery, or engineering enterprise. We would 
urgently impress upon them to observe with serious atten- 
tion the signs of the times. We otier no opinion upon the 
past, we make no comment upon what has been done on 
either side, but the present condition of affairs is a subject 
for their gravest reflection. Door frames, window sashes, 
and other specimens of joinery are arriving wholesale 
from the frozen Baltic; locomotives from Belgian work- 
shops are running over English railways, and girders 
and beams of wrought iron are in our markets stamped 
with a foreign brand. A cloud is rising in the future 
horizon for our working men, but there is still time, it 
is yet in their power to dispel it and make a clear and 
unclouded sky. 

The means of producing power exert a prominent claim 
on our attention. The attempts which have been made 
to displace the steam engine by other motors have ex- 
tended over a long series of years. The subject has 
attracted the attention and enlisted the willing labours of 
very able men in all parts of the civilised world, and it is 
possible that no other department of science has been more 
fully and fairly investigated, both practically and theoreti- 
cally, than this. But neither has any extended range of 
philosophical inquiry been more absolutely barren of 
results. Although the aids of chemistry, electricity, and 
magnetism have been called in—although the treasure- 
houses of nature have been ransacked—we still find that 
the steam engine holds the first place not only as the most 
economical, but as the most powerful and uniformly efficient 
artificial motor in existence. The seekers after a substi- 
tute are still numerous, but their labours must be re- 
oo“ as representing but so much wasted energy. 

o motive power will invented or discovered in 1867 
which can take the place of the steam engine, unless some 
well defined change in the law of the conservation of 
energy springs into existence, or unless some re- 
markable chemical discovery is made previously. The 
discovery that heat and motion are interchangeable, 
not only terms but entities, reduced the probable 
chances of success in any direction to a matter of 
simple demonstration. - All the facts at our disposal go 
to show that heat may be produced more economically 
by the combustion of carbon than in any other way; 
and that, in practice, apparently insuperable difficulties 


stand in the way of converting into motion the heat so pro- | 


duced without the aid of water—in other words, without 
raising steam. As an illustration of this broad fact that 
carbon is the best heat producer, it might be shown 
that the heat or power-equivalent developed by the zinc 
in a galvanic battery, when returning to the state of oxide in 
which it approximately existed in the ore, only represents 
that which was expended previously in the production of 
the zinc plates from the calamine, Thus in motive powers 
which derive their energy from galvanic action—as, for 
example, in the beautiful little toys now to be seen in the 
windows of London and Parisian mathematical instrument 
makers—coal is first used to deoxidise the ore, and the 
heat derived from its combustion during the process may 
be regarded as stored up in the zinc to be subsequently 
used in producing power. But the coal would be used toa 
thousand-fold ater advantage in producing power 
directly through the agency of water than through 
the agency of zinc. When we bear in mind that the 
energy stored up in each pound of pure carbon at our 
disposal, and liberated by combustion, is sufficient to raise 
11,194,000 Ib., or in round numbers five thousand tons, 
through a distance of one foot, we are placed in a position 
to waiaiehind how excellent as a power-producing agent 
must any substitute for coal be, before it can stand even 
a remote chance of taking its place; and if we further re- 
member that the best existing steam engines hardly realise 
for us one-sixth of the energy developed in their furnaces, 
we shall also be in a position to understand what a field 
for research the steam engine presents to the philosopher 
and inventor who would improve it. The mere saving to 
be effected by utilising a, very moderate proportion of the 
heat now wasted in the steam engine would represent a 

eater gain than could possibly be derived, even in theory, 
+ any known proposed substitute for the chemical 
equivalents of coal, and we should be sorry to think that 
an approximate perfection has been reached in our best 
engines which cannot be surpassed. On the contrary, 
there is every reason to believe that substantial im- 
provements may be effected in steam machinery during 
the next or following years. Indeed it is unquestion- 
able that, for some considerable time past, the economy 
of the steam engine has progressively increased, Some 
fifteen or twenty years ago marine engines burning not 
more than 7 lb. of coal per horse-power per hour were 
thought to do very fairly indeed. The Admiralty esti- 
‘mated consumption at that time was 8 Ib., subsequently 
reduced to 61b. Now, a consumption of 33]b. is not regarded 
as being eminently economical, and steamships say “ca 
bably be counted by the score whose engines are develop- 
ing a horse-power per hour with from half to three-quarters 
of a pound less of coal; while under exceptional circum- 
‘stances a very much higher duty than even this has been 
obtained during very long runs. We have now lying 
before us the official return of the trial of the well-known 
ships Octavia, Constance, and Arethusa, between Plymouth 
non Madeira, from which we learn that the Octavia was 
under steam, in all, 140 hours, during which time she ran 
1051°7 knots, and burned 276°74 tons of fair Welsh and 
north country coal mixed; her displacement at starting 











being 3747 tons. That the Constance was under steam 124 
hours, running 1090°7 knots, and burning 242°5 tons of 
slightly better coal than that supplied to her consorts, her 
displacement being 3669 tons; and that the Arethusa was 
under steam 134 hours, running 1030°52 knots, and burn- 
ing 228°85 tons coal; her displacement being 3598 tons. 
All the engines had a nominal power of 500 horses. Those 
of the Octavia, by Messrs. Maudslay, worked up to a mean 
indicated power of 1399°8 horses, Those of the Constance, 
by Messrs. Randolph and Elder, to a mean of 1747 horses; 
and those of the Arethusa, by Messrs. Penn and Son, toa 
mean of 1062°2 horses. Working out the average mean 
consumption we find it to have been in the Octavia 3°16 Ib, 
nearly, per indicated horse-power; in the Constance nearly 
2°5 lb., and in the Arethusa nearly 3°57 lb. As this in- 
cludes the expenditure of coals in getting up steam, and 
in the case of the Octavia and Arethusa, in lying-to with 
the fires banked for many hours, the results are upon 
the whole so satisfactory as to represent a remarkable 
advance in economic efficiency over any engines previously 
supplied to the navy, and to demonstrate the practicability 
of introducing generally a greatly improved practice of 
steam engine construction. Indeed, had the run been more 
extended, the weather finer, and had no casualties taken place 
in the engine rooms of the ships, even better results would 
no doubt have been obtained on the Madeira trip, because 
they had been previously obtained (in the case of the Con- 
stance and Octavia, at all events) on another trip, when the 
only object in view being to obtain economy of fuel the 
consumption was reduced far below that given above. The 
Octavia worked up to 500-horse power for ten hours on 
4°43 tons of coal = 1°9 lb. per horse-power per hour; when 
worked up to 1633 horse-power, the consumption rose to 
2°58 Ib. per hour. The Constance on the same occasion 
developed 1046-horse power, with 1°95 lb. of coal, and 
1483-horse power, with 2°11 lb. of coal per horse per hour, 
These figures compare most favourably with the con- 
sumption on board the competing Liverpool—over 4 lb. per 
horse per hour—-a ship carrying very fair engines of the 
class commonly met with in our old wooden vessels, 

There is no royal road to the attainment of high econo- 
mical results from the steam engine. In order to obtain 
the greatest possible amount of available power from the 
combustion of a given weight of fuel all our exertions 
must be directed to preventing waste of energy. The steam 
generating apparatus must be so designed and constructed 
that the greatest possible quantity of heat shall be poured 
into the water, the smallest possible quantity dispersed 
in radiation, or suffered to ascend the chimney. In deal- 
ing with the steam again, every possible precaution must 
be taken to prevent its condensation while at work, and to 
permit its free entrance and exit to and from the cylinders 
in which it is required to give out power. As regards the 
first consideration, there is great room for improvement. 
Our steam boilers, even of the best construction, are not 
yet what they should be, and it is not difficult to point out 
in what-respects advances are needed. As a rule, furnaces 
and up-takes are not sufficiently roomy to permit the per- 
fect combustion of the gases arising from the fresh fuel. 
Smoke is produced, and deposits of soot take place, which 
greatly retard the absorption of heat by the water. The 
calorimeter of boilers is as a rule too large; a circum- 
stance due to the lavish use of air. About 12 Ib. of 
atmospheric air, or 150 cubic feet at 32 deg., would suffice 
under refined chemical arrangements for the complete com- 
bustion of a pound of coal. In practice, however, from three 
to five times as much passes through the furnace, not only 
tending tocool it down, but rendering a large area of escape to 
the chimney indispensable. Couldmeansbe devised by which 
only the proper quantity of air—the chemical equivalent, in 
fact—might be brought intointimate contact with thecarbon 
and gases to be oxidised, the calorimeter of the boiler might 
be reduced to one-third, or possibly one-fifth of what it 
now is, and a very high economic result would be obtained 
as aconsequence. Whether such an object can or cannot 
be carried out approximately, it is of course impossible to 
predict with certainty, but in this direction the labours of 
inventors might tend with advantage. In any case it 
appears to be imprudent to effect the first steps of com- 
bustion in chambers in immediate contact with the water 
to be heated. The gases rising from the fuel in such cases 
are cooled down before they have time to ignite or mix 
properly with their equivalents of oxygen. The prefer- 
able system would be to effect combustion first in a separate 
chamber of non-conducting material, and to lead the pro- 
ducts of combustion, highly heated and well mixed with 
air, to the boiler. This principle is crudely carried out 
when boilers are heated by the waste gases from puddling 
furnaces. Ip experienced hands, and with due care, much 
may be expected from this system of raising steam, which 
will, we trust, receive during the year more of that atten- 
tion which it deserves and than has hitherto been devoted to 
it. In the Siemens furnace the very worst. and smallest 
coal may be made to supply a heat intense enough to suit 
the purpose of the steel melter, and there is no good reason 
why, under a modified form, the same furnace should not 
be employed to raise steam. The theory of the Siemens 
furnace is perfect, its practice admirable, while the theory 
of the ordinary steam boiler furnace is very imper- 
fect, and its practice execrable. There is yet another 
direction from which something may be hoped. It has 
often been proposed to force the products of combustion 
directly into the water in a boiler, and we illustrated one 
arrangement for effécting this object nearly two years ago.* 
The scheme was actually tested in another form in America 
on board a river boat, the John Faron. The experiment 
was discontinued before much information had been ob- 
tained, in consequence of the accumulation of ashes and 
soot in the boiler. So long as coal or coke is used it is not 
easy to see how this very serious objection can be obviated, 
but with petroleum the case is quite different. It may be 
consumed without producing either smoke or ashes, and 
we have had the opportunity of examining one invention 
for g out this idea which apparently meets every 
objection. It may yet be found that used in this way, 
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petroleum will give an evaporative duty so high as to 
compensate completely for the difference between its price 
and that of coal, when it would probably constitute the 
best possible fuel for use on board ships of war. It is by no 
means unlikely that considerable strides will be made 
during the present year in this direction. The principle 
is one well worthy of further examination and experi- 
mental inquiry. 

Economy in the generation of steam will prove of little 
avail unless backed up by economy in its use. There was 
a time when it was generally believed that steam was con- 
densed in a cylinder only by external radiation; and it was 
maintained by many engineers that when a cylinder was 
carefully lagged everything had been done which was 
possible or necessary to economise the use of steam. It is 
now well understood, however, that the loss by condensa- 
tion most to be dreaded takes place by radiation and con- 
duction from the inner surfaces of the cylinder to the con- 
denser, or through the waste-pipe to the atmosphere. The 
entire problem has already been fully discussed in our 
pages,” and is too important and abstruse to be considered 
here at any length. It will suffice to state that very great 
advantage is likely to result from the adoption of any 
scheme by which the condenser would be prevented from 
exerting a frigorific influence on the interior of the cylin- 
der. This influence depends for its effect almost altogether 
on the fact that the cylinder is constructed of materials 
capable of absorbing heat at one time and giving it out at 
another with facility; and it may be demonstrated that, if 
a cylinder, piston, &c., were composed of perfectly non- 
conducting or neutral materials, the influence of the con- 
denser for evil would be very small indeed. It may also 
be proved that the more rapidly the alternations of heat 
and cold succeed each other, and the greater the weight of 
steam passed in a given time through a cylinder, the 
smaller will be the proportionate condensation. This 
points at once to the expediency of using high piston 
speed and rapid reciprocation. It is much to be regretted 
that hitherto all attempts to produce quick speed engines 
—in the full sense of the term—of large size have failed 
more or less. In America reciprocating engines are coupled 
directly on to the axes of circular saws, and speeds of 600 
revolutions per minute have been obtained, separate slide 
valves being used for both admission and exhaust. As 
far as we can learn, however, these little engines quickly 
wear out and cause much trouble. There is no good reason, 
nevertheless, why, in good hands, engines should not be 
run at considerably higher speeds than now obtain. 
Mr. Porter, the able and indefatigable advocate of 
high speeds in this country, has, we believe, made 
such arrangements as will enable him fully to test the 
principle on the largest scale, and we may hope for con- 
siderable additions to our knowledge of this branch of 
engineering science during the year. It must be borne in 
mind that the difficulty by no means lies in obtaining a 
high piston-speed—with a long stroke this is easy enough 
of attainment. To show how easy, we may cite a few ex- 
amples from our own and American marine practice. The 
pistons of the Bellerophon run off about 648 feet per minute. 
The single engine designed by Mr. John Bourne for the screw 
steamer Barwon, ran off 100 revolutions, equivalent to 700 
feet of piston speed per minute. The Golden City, a 
steamer belonging to the Pacific Mail Steam Ship Co. 

American), has a single engine, with a 105 inch cylinder 
and 12 feet stroke. This engine has made 174 revolutions 
per minute, representing a piston speed of 420 feet. The 
Mississippi, a large American paddle-steamer having an 
81 inch cylinder, 12 feet stroke, attains a piston speed of 
576 feet per minute. The Richard Stockton, another U.S. 
steamer, makes 32 revolutions, with a 10 feet stroke, or 640 
feet per minute. It is evident that if such volocities as 
those last cited can be maintained in beam engines, no 
difficulty should be encountered with simpler forms of 
steam machinery. The real obstacle to contend with, lies 
not in dealing with great piston speed, but with great 
rapidity of reciprocation. It is by no means easy, effectively, 
to balance masses the direction of whose motion is changed 
with great rapidity ; and much trouble has been hitherto 
encountered from vibration and oscillation, and the heating 
and cutting of connecting rod and shaft bearings. All 
objections to high piston speeds would at once be overcome 
if the piston moved continually in the same direction. Can 
no one produce a really good rotary engine /—a machine 
which shall be light, simple, with the wear and tear of 
parts small and equally distributed, and which, above all, 
will be able to run at, at least, 300 revalutions per minute. 
With such a machine the evil influence of the condenser 
could be set at defiance, and expansion could be carried to 
a degree never as yet attained withadvantage. In a word, 
theoretically such a machine would be the nearest possible 
approach to a perfect steam-engine. May we look forward 
to the production of such a machine during this year? 

There is yet one other way in which the influence of the 
condenser may be to a certain extent obviated—apart, of 
course, from superheating—which consists in never put- 
ting the cylinder-lid and piston-face with which the steam 
first comes in contact on entering the cylinder, in com- 
munication with the condenser at all. This object is 
carried out in the Cornish engine, and promotes, no doubt, 
the well-known economy of that form of steam machinery. 
In ordinary practice it is possible that good results might 
be obtained by using two single-acting cylinders instead of 
one double-acting cylinder in an ordinary rotative engine, 
the exhaust steam being carried through an equilibrium 
valve at the termination of each stroke, as in the Cornish 
engine. If the fly-wheel were very heavy of course only a 
single cylinder might be employed; but to ensure regu- 
larity of motion, the second cylinder should be used. One 
piston would then impel the crank shaft through one-half 
of the stroke and the other piston would act upon it 
during the other half-stroke. The additional expense and 
complication of such an arrangement would certainly 
tell against it; still it might be worth adapting in cases 
where economy of fuel is a matter of excessive impor- 
tance, As regards double-acting engines, it may be taken 
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as proved that nothing whatever is to be gained by the use 
of more than one cylinder, even when very high measures 
of expansion are adopted ; and it is probable that during 
the present and succeeding years the compound arrange- 
ment will gradually die out. : 

Leaving general principles, and turning our attention to 
particular applications of steam power, we shall still find 
that there is room for improvement in many matters of 
detail, more or less important, but all holding out promise 
of reward to the successful inventor. In marine engines 
a good tube joint fur surface condensers is required. In 
valve gear, too, there is plenty to be done. The link 
motion, although convenient for reversing, is not well 
adapted for cutting off the steam early in expansive work- 
ing, as, owing to the peculiar action of the link, the release 
takes place too early in the stroke. The same fact holds 
good in locomotives; but as it happens that these engines 
only use expansion when running fast, the early release is, in 
their case, positively advantageous. In the marine engine, 
on the contrary, the early cut off is invariably followed 
by a diminution of speed, when an early release is very 
objectionable. The Corliss trip gear has already been 
applied to marine engines with great advantage. Messrs. 
King and Howell’s gear, illustrated in our pages about a 
year ago, promises well, and has, we believe, been tried in 

ractice; we are unable to say with what results. We 
a reason to hope that considerable improvements in this 
branch of marine engineering may be effected during the 
year. It would occupy more space than we have at dis- 
posal to touch upon the subject of marine boilers here. It 
will suffice to say that they demand improvement in many 
important respects. It does not appear, however, that any 
real advantage has been gained by carrying high steam at 
sea; possibly because all the high-pressure boilers hitherto 
designed for marine purposes have manifested a decided 
predilection for priming. Be this as it may, it is certain 
that no attempts worth much notice will be made to intro- 
duce high pressure during the year. Marine engineers 
appear to regard 35 Ib. as a maximum never to be passed, 
and 30 1b. as a sufficient pressure under normal conditions. 
A good superheating apparatus is still wanted, as none 
of those in actual use, although they prove more or less 
satisfactory, are free from defects. A good deal of atten- 
tion is still being directed to this matter, as the use of 
moderately superheated steam is rapidly extending. 

As regards the locomotive engine there is still a manifest 
tendency to build larger and larger engines, and we are 
happy to add, to adopt systems of construction which will 
spare permanent way. The bogie is now more freely 
adopted in England, and by English engineers carrying out 
designs for locomotives to be used abroad, than was ouce 
the case. Mr. Adams’ radial axle-box also is now under- 
going a very complete test on the Great Northern, and 
London, Chatham, and Dover Railways, where it is giving 
very favourable results. But the system which of all 
others holds out most promise of ultimately rendering the 
use of engines of maximum power compatible with 
moderate expenses for the maintenance of way, is that 
introduced in this country by Mr. R. F. Fairlie. Engines 
constructed on this system, now too-well known to need 
particular description, have already given excellent results 
under very unfavourable conditions in Wales and else- 
where, and we believe that Mr. Fairlie is now designing 
an improved type of engine from which still more may be 
expected. We cannot here consider the important ques- 
tions involved in a wide departure from normal methods 
of construction such as this, but we may state our convic- 
tion that Mr. Fairlie’s ideas appear to be full of promise, 


and that we have no doubt important progress 
will be made in this direction during the year. In the 


minor details of the locomotive there is not now much 
room for improvement; if we except, perhaps, arrange- 
ments for burning coal without smoke, which are still very 
imperfect. Our German correspondent has recently ex- 
plained how great is the progress made by continental 
engineers in adapting the locomotive tothe use of a wretched 
coal, at which the English driver would “cause himself to 
“turn up the nose of contempt.” It is evident that 
it is possible to use cheaper fuel than that which we 
now employ—excepting, perhaps, in our express and mail 
service—and there is no good reason why English engineers 
should not follow the excellent example set them by their 
continental brethren, and endeavour to reduce annual coal 
bills and increase dividends. 

To attempt even to touch slightly on all the topics which 
present themselves when we come to deal with the field for 
improvement, invention, and discovery in particular branches 
of manufacture, would be obviously impossible. The 
utmost we can pretend to do is simply to call attention to 
a few which apparently exert the most powerful claim on 
our attention. Every question connected with the manu- 
facture of iron is now invested with a vital importance. 
The English ironmaster has to contend with powerful 
continental rivals, and any changes on existing systems of 
making iron which can reduce the cost of production are 
highly to be desired. The ironmaker’s art is still in a 
state far removed from perfection, and both the philosopher 
and the inventor must be up and doing if England is to 
continue to hold a first place in the scale of nations as an 
iron-producing country. The whole process of making 
wrought iron admits beyond question of being cheapened 
from first to last. Already northern ironmasters have 
succeeded in increasing their yield and reducing their 
expenses by enlarging the dimensions of their blast furnaces, 
and some apparently trivial but really important changes in 
this respect have been introduced recently in Wales, of which 
we shall have occasion to say more at another time. In 
machine puddling we regret to say that little or no progress 
has been made. Mr. Menelaus holds his peace and gives 
no sign. Of Mr, Alleynie’s apparatus, on trial at the Butterley 
works months ago, we have heard nothing recently. Mr. 
Bennett, of the Wombridge Ironworks, Salop, reported more 
than a year since that his machine—long since illustrated in 
our pages *—was giving excellent results. He showed 
that with 5 ewt. charges in single furnaces the consumption 
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of coal was 28 cwt. per ton of — bar made, while 
with 10 ewt. charges in double furnaces the consumption 
of fuel was but 17 cwt. per ton of bar. There is no 
reasonable doubt but that these excellent results were 
actually and regularly obtained, and that the resultin 

iron was very good; nevertheless Mr. Bennett has passec 
out of ourken. In short, the entire subject has apparently 
again fallen into oblivion. The operation of puddling, 
however, is so simple, and the reward for success so great, 
that there is good reason to anticipate a revival of interest 
in machine puddling during the year, which will, we trust, 
lead to some decisive advance. In the machinery of roll- 
ing mills much may yet be done to reduce the chances of 
breakage and to augment profits, In point of fact we 
can do just what we please with hot iron of good quality, 
but we cannot do it, while we adhere to the use of anti- 
quated plant and systems of manipulation, which, however 
well adapted to the wants of our fathers, are not sufficient for 
our necessities. Mr. Ramsbottom has displayed remarkable 
originality in dealing with this subject; his tire-forging ma- 
chines and duplex hammersshow how little heisdependent on 
precedent in obtaining theresults he wishes. Messrs. Deakin 
and Johnson, again, have introduced what is virtually a 
new process with great success. Verily the ironmasters 
stand a fair chance of being beaten in their own specialities 
by the engineer, and we shall not be at all surprised if 
very important strides are made in the manufacture of 
both iron and steel during the year. For dealing with 
large masses of iron the engineer now possesses great 
facilities, but still further improvements will be required 
in the construction both of furnaces and the steam hammer 
in order to keep pace with the growing demand for heavier 
and heavier forgings, especially in the shape of guns, 
armour plates, cutwaters, and sternposts. Furnaces we 
may safely leave in the hands of such men as Siemens. 
As regards the steam hammer, a grave defect de- 
mands removal, The defect is, that when dealing 
with the heaviest forgings, just when most drop is 
required, the fall is reduced by the dimensions of the 
forging. At Woolwich Arsenal this is peculiarly felt 
when upsetting coils standing some 6ft. or 8ft. high. The 
difficulty has been in some cases got over by support- 
ing the anvil face on a hydraulic ram which can be 
raised or lowered at pleasure; but this expedient, however 
applicable to small hammers, does not appear to be suit- 
able for those weighing three tons up. A better arrange- 
ment would be to employ a very loug cylinder, and so to 
arrange the valve gear that the stroke would be confined 
to a certain portion of its length. In order to avoid the 
waste of steam, the lower part of the cylinder should con- 
tain water on which a light stationary piston might be 
made to float merely to keep the water at rest. If we 
suppose a steam cylinder 15ft. long, and a hammer stroke 
of 5ft., it is obvious that by filling up the cylinder with 
water within 5ft. of the top, the stroke would take place 
high up, and without waste of steam, while by reducing 
the quantity of water the hammer might be brought 
nearer and nearer to the ground as occasion required, 
until the 5ft. stroke took place 10ft. nearer the ground 
than it did when the cylinder contained 10ft. of water. It 
is obvious. that no lower port could be used, and steam 
would therefore have to be introduced and exhausted 
through the piston; nor would it be advisable to turn 
steam above the piston to send it down when the hammer 
worked near the ground, inasmuch as it would be wasteful. 
In the case of very heavy hammers, however, it is seldom 
necessary to call in the aid of steam in striking a blow. 
Haswell’s hydraulic hammer, a machine not known in 
England as it should be, deserves more attention than it 
has yet received. With this machine the blow, if we 
may so call that which is rather a sudden squeeze, 
is felt to the very centre of the largest mass, and 
by its aid Mr. Haswell is able to press out railway 
wheels and such like trifles, as though they were 
made from putty. It has been found that from six 
to nine tons per square inch will compress red hot steel, 
and therefore a ram of 24in. in diameter will compress an 
area of solid steel measuring 150in. or 200in., at each pul- 
sation of the press, through a distance of about half an inch. 
It would occupy too much space to describe this machine 
here, we shall perhaps return to the subject, but we may 
remark that the principle on which it is constructed 
admits of more extensive applications to the working of 
iron and steel; and that the whole subject of machinery for 
pressing and moulding iron is well worthy the attention of 
inventors and engineers during the year. Before leaving 
the subject of iron manufacture, it may be proper to point 
out that it is highly desirable attention should be directed 
to the production of welded jointsin boilers. Mr. Bertram’s 
system still lacks development and popularity. The great 
objection now brought against welded boiler joints is, that 
for a considerable length no true union whatever may have 
really taken place between the plates although the joint 
may appear perfect outside, and that in consequence 
welded joints are so uncertain in quality that it is unad- 
visable to use them. It may be expected, however, that 
withincreased knowledge and improved methods of manipu- 
lation better results will be obtained. 

In the manufacture of guns a great deal remains to be 
accomplished, notwithstanding the success which has at- 
tended the labours of Colonel Campbell and Mr, Fraser, at 
Woolwich. It is highly desirable that we should SS 
guns capable of standing 1000 rounds, and the fact Egbens 
Yin. gun has reached this limit of endurance with full 
service charges and still remains serviceable, proves that 
the object is not beyond the possibility of attainment. It 
is to be regretted that a system so full of promise as that 
put forward by Mr. Girdlestone has not long since been 
fully and fairly tested: Mr. Girdlestone proposes, as 
our readers will be aware, to use shot of much less calibre 
than the piece from which they are to be fired; the differ- 
ence being made up by a sabot to be cast off near the 
muzzle of the gun. The area on which the powder would 
act would be large for the weight of the projectile, while 
the atmospheric resistance would be cmt Thus, if we 
suppose the diameter of the gun to be 9in. and that of the 
shot 8iu., we should have an area of 63°617in. on which the 
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powder would take effect, while that presented by the shot 
to the atmosphere would be but 50°265in. Mr. Girdlestone’s 
principle is right; it remains to be seen whether or not it 
can carried out in tice. So much success has re- 
cently attended the use of the coil at Woolwich, that no 
other systems of construction have been tested. We confess 
we should like to see the resources of the Royal Arsenal 
brought to bear on the manufacture of a gun under Ames’ 
system, with the aid of Hitchcock’s furnace. The discs 
could be made to perfection in England, say by Messrs. 
Deakin and Johnsen, and we fancy they could be put 
together by English smiths better than * any others in 
the world. furthermore, we would do that which Mr. 
Ames never — to do, namely, line the gun with a 
good steel tube shrunk in, Perhaps the scheme may be 
worked out some day to a good result. It is certain that 
the only Ames guns ever made manifested wonderful 
powers of endurance. Such of our readers as are interested 
in the matter will find further information inTuz EncingEer 
for January 13th, 1865, page 15. 

With regard to that branch of mechanical construction 
which relates to small arms, there is an excellent opening for 
the exercise of ingenuity and inventive capacity. The Snider- 
Enfield is not considered a weapon sufficiently complete to 
warrant its adoption by the Government, and probably 
this opinion is correct; but we are inclined to think that 
many of the defects which have been popviety attributed 
to the rifle are really due to the cartridge. hy will not 
a somewhat modified form of the American metallic cart- 
ridge fulfil the required conditions of perfection? The 
plan of placing the ignition in the flange is certainly open 
to improvement, but then the ordinary central-fire system, 
by means of the percussion cap, can easily be adapted, and 
the cases may consequently be loaded over and over again 
to the saving of the pockets of thousands of our volunteers. 
In the central-fire system the cap is somewhat recessed in 
its cavity, and so accidental explosion—which we believe 
is about the only serious objection to the American cart- 
ridge—becomes almost impossible. The Government, in 
offering the premium of £400 “for the best cartridge,” 
suggest that Colonel Boxer’s invention is not giving satis- 
faction. The conditions for the forthcoming breech-loading 
competition, issued by the Secretary of State for War, have, 
no doubt, induced many gun-makers to undertake series 
upon series of costly experiments, and between them we 
shall probably arrive at a good design for the weapon of 
the future, but it is a well-known fact that the ter 
proportion of the most eminent makers have declined to 
compete on the ground that the Government premiums 
are not sufficient to compensate for the time and money 
they would have to devote to the task. Very wisely a 
reward has been offered for the best magazine or repeating 
arm, though why it should be specified that these arms are 
to be for the use of infantry we cannot explain. It is 
evident that the cavalry especially should be armed with 
weapons of this class, as their fire is almost invariably of 
very short duration, and is required to be delivered with 
great rapidity. It has been urged, on good authority, that 
the number of grooves in the present service rifle is too 
small, and this statement seems to be fully proved by the 
fact that the shooting of the five-grooved Enfields, such as 
are supplied to the navy, is far superior to that of the 
three-grooved rifle; so much so in fact that the navy rifle is 
excluded at rifle matches from all the so-called “ Enfield 
competitions.” 

As regards naval matters, we are rapidly drifting toward 
the extended ~~ of a turret system, forced on us 
by the fact that ships with much free board can no longer 
carry the armour necessary to keep out shot from modern 
guns; and the arrangements for fitting, constructing, and 
working turrets, and mounting guns within them, will 
consequently afford constant occupation at an early period, 
most probably within the present year. Broadside shi 
however, cannot possibly be dispensed with; and the 
methods to be adopted in fitting and working heavy guns 
on board them are of the utmost importance, and well 
worth the attention of the engineer. 

In marine propulsion there really appears to be little or 
no room for t improvement, or, more accurately, no 
present possibility of effecting it. The Waterwitch repre- 
sents the most abnormal effort which has been made to 
introduce a new system of propulsion. In one sense the 
result has been a total failure. With well designed ships, 
propellers, and machinery, the useful effect of the screw or 
paddle may be taken as ‘6 of the power indicated by the 
engines. In the case of the Waterwitch it does not appear 
that the useful effect much exceeded ‘20 of the indicated 

wer. On the last trial trip a speed of ten knots was 
obtained with an indicated power of 826 horses, and work- 
ing out the co-efficients of useful effect it would appear 
that the higher the velocity of issue of the jets the greater the 
economical return. It may be possible to get a better result 
by introducing certain modifications, and in any case the 
system possesses remarkable advantages for manceuvring 
men-of-war in action, Another novelty, the cigar ship, 
elaborately described in our pages, is so far unsuccessful, 
we believe, that the greatest she has yet attained on 
the measured mile barely equals thirteen knots, which, con- 
sidering her great length and small immersed midship sec- 
tion—about 100 square feet only—isa very poor result. We 
believe that her boilers cause much trouble from priming. 
It is not likely that any further advances will be made 
during the year in this direction. 

In electro telegraphy, and especially in submarine tele- 
graphy, there is ample opportunity for improvement and 
innovation, and a vast field for achievements.of im 
both in an engineering and in a commercial sense. It is, 





we think, very probable that the commercial conditions 


under which telegraph engineers lave hitherto béen pte- 
pared to attempt the union of distant portions’ of the 
globe will, within a few years, become y filodified by 
improved and less costly methods of consfttiéting deep-sea 
lines. We believe it will be shown to be béth possible and 
practicable to construct any cable, of Piven ‘length and 
signalling capacity, at an expense very considerably less 
than the present cost of manufacture. . Whenever ‘this 
happens, it is certain that undertakings in this direction 
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will receive an immense impetus; and they may then 
perhaps even become a favourite mode of investment 
amongst the more speculative portion of the community. 
The t cost of these undertakings, and the uncertainty 
which has prevailed— not only as to chances of success or 
failure which might fairly be assumed as elements of cal- 
culation, but as to their feasibility itself—have hitherto 
precluded them from popularity, and prevented their 
— recognition as a branch of commercial enterprise. 

us, since the losses incurred by private speculators at 
the outset of submarine telegraphy, our great submarine 
lines have been carried out either by Government or at the 
risk of a comparatively few men of capital, whose invest- 
ment in most cases was not made with a view to pecuniary 
profit only. By the successful laying of the Atlantic cables 
the uncertainty has now been removed, to the extent at 
least that the word impossibility can no longer be used in 
reference to a stretch of cable 2000 miles or more in 
uninterrupted length ; and in regard to the question of 
permanent success, it is everywhere admitted that the word 
probability may safely be substituted for it. The lesson 
taught by this practical solution of a problem which is 
essentially of interest to the many, though the conditions 
involved in it may be realised only by the few, is even now 
bearing some of its fruits. But the question of cost has 
not yet been fairly grappled with in practice. In com- 
parison with that of feasibility, by the means most ready 
to hand, it has perhaps been hitherto regarded as an un- 
important one, and has been suffered to remain almost 
wholly in the background. To bring as much as possible 





of the element of certainty into telegraphic undertakings, | 
the telegraph engineer has to some extent been forced to | 
exercise the spirit of caution to the exclusion of that of | 
innovation and fundamental improvement; and hence it 
is we find so much similarity, in material if not in con- | 
struction, between the cable most recently manufactured 
and that which, sixteen years ago, was laid by John | 
Watkins Brett, across the English Channel. In these and | 


in all intermediate instances, what the French call ’dme du | him at once to agree to his employer's terms in the sale and | 


cable—the core—has been formed of copper, insulated with | purchase of his labour; in other words, to prevent, by giving the | 
| workinan the power of bargaining—which, taken singly, it is im- | 


gutta-percha. The latter has now become a very expen- | 
sive material, and it is its high inductive capacity, its action 
in retarding the electric signal, more than its cost per pound, 
that renders it so. It would almost appear as though it 
had been ascertained that no variation in these materials is 
practicable; but the truth is that very few experiments 
upon other insulating bodies, with the exception of 
caoutchouc, have ever been made. There is a reasonable 
probability that copper will always remain practically the 
cheapest material to be used for the conducting wire; but 
it is imposible to glance over the long list of substances 
which are known to electricians as possessing in the highest 
degree the electrical properties of conductive and inductive 
resistance without arriving at the conclusion that many of 
these must be available for the insulation of telegraph wires, 
and that, alone or in combination, they would furnish an 
insulator at once inexpensive, durable, and very effective, 
in an electrical sense. Already Mr. Hooper has shown 
that by submitting the discarded insulator, india-rubber, to 
a process in itself involving some expense, a core of given 
signalling capacity may be constructed with this material, 
considerably more cheaply than with gutta-percha, and 
without any fear of deterioration; while, at the same time, 
certain advantages of peculiar value in tropical climates 
are secured. And Mr. John Macintosh has produced 
several insulators, the cost of which per pound would be 
but a fraction of that of gutta-percha, while in their elec- | 
trical properties they are undoubtedly superior to the last- | 
mentioned gum, which some of them resemble in the facili- | 
ties they atford for covering wires by means of a die. 
Such materials should at once -be tested practically by the 
submersion in salt water of an experimental length of | 
covered wire, for inventors may rest assured that no test | 
short of this will satisfy the conditions under which a new | 
insulator could be unhesitatingly adopted in telegraphic | 
construction. Conclusions as to permanency, &c., derived | 
from theoretical data, or from experiments conducted upon | 
a small scale, though they may satisfy the inventor, cannot | 
generally be adopted by those whose professional reputa- | 
tion may be at stake in the recommendation of an “ untried | 
material.” The task of rendering available for the present | 
requirements of telegraphy an inexpensive and otherwise | 
advantageous substitute for gutta-percha is one of such | 
great practical importance, and of which the satisfactory | 
accomplishment seems so nearly impending, that in com- 

rison with it the minor problems—such as improvements 
in batteries and signalling instruments upon which in- 
ventors expend much of their energies—sink at the present 
moment into insigniticance. One exception there 1s, per-_ 
haps, in relation to the manipulation and arrangements by 
which the greatest number of distinct elementary signals | 
can be produced in a given time through a given cable ; 
but this question is one which few can have opportunities 
of practically investigating, and we may here content our- 
selves with having pointed out the most obvious sphere in 
which endeavour may be profitably expended in initiating 
improvement, 

This article has grown in our hands, already, to a length 
which leaves it impossible to consider, even in a single line, 
a whole host of subjects clamorous for attention. We 
have said sufficient, we think, to show that the inventor 
need not be at a moment’s loss for a subject on which to 
employ his energies ; nor can he who deals with pure 
science only say, for a moment, that there is nothing likely 
to bear fruit useful to mankind left for him to investigate. 
For engineers and savants there is plenty of work to be 
done—more, in fact, than either will accomplish during this 
or many future years. It may be well here to point out 
that much valuable inventive power is now wasted yearly 


| 
| 





in the pursuit either of objects which have been already 
attained, or of chimera which are either unattainable or 
would be useless if placed within our grasp. 


racticall 

The first duty which the inventor owes to himself and to 
his fellow-men is to acquire at least a fair general know- 
ledge of natural laws and of their operation. He can only 





a to obtain any useful result by adapting these laws 
to hi 


which set these laws at defiance or ignore their existence. 
Whole lifetimes have been wasted in vain struggles after 
that which could not be, simply because the dreamer 
lacked a little elementary knowledge. Before any man 
attempts to invent, or to improve on the inventions of 
others,, he should clearly define to himself what it is he 
proposes to do, and he should examine whether or not his 
scheme is consistent with the laws of nature. If it be, 
then will he find that some one of nature’s laws will 
operate in his favour ; if not, that they will all be opposed 
to him. Those who possess natural talent, and approach 
any subject in a thoughtful and modest, yet withal 
energetic and determined frame of mind, are the men who 
have wrought great deeds in the world. Let us add that 
invention, unbacked by capital and influence, seldom 
achieves much. So it is well to take thought of the cost 
before entering upon a path flowery at the outset, yet 
strewn with thorns, and leading but too frequently to a 
ghastly desert where despair broods over the bones of un- 
fortunate inventors. 


LETTERS TO THE EDITOR. 


TRADES UNIONS, 

Str,—-There has lately been expressed in your valuable journal, 
as well as in other portions of the press of wide circulation, con- 
siderable alarm that certain declensions in the prosperity of 
the engineering trade have been caused by tradesunions. Other 
manufactures requiring coal and iron, as well as the iron manu- 
factures itself, are said to be suffering from the same cause. And 
if these, there can be no reason why all other trades in which 
trades unions exist should not also suffer, either by actual declen- 
sion or by failure in obtaining that amount of prosperity which 
otherwise they would possess. 

As throughout these complaints there seems to be a vague, in- 
lefinite, and ti confused, idea of the power and functions 
of a trade union, it may be useful briefly to state what these are, 
from which it will be easy to see and to judge how far these 
complaints and expressions of alarm are justified by facts:— 

A trades union is the means taken by combination to prevent 
the immediate necessities of the individual workman compelling 











possible for him to possess—so that he should suffer no reduction 
in wages below the regular demand and supply rate which governs 
the price of commodities in general. This is the function of a 
trades union; its power, of course, consisting in the numbers 
and unanimity of its binati Beyond this it is 
impossible for a trades union to go. No trades union ever did, or 
ever will, raise wages above this regular demand and supply and 
rate. They are successful in preventing wages falling below it, 
which otherwise they most certainly would, but they are power- 
less to raise them above it. 

The * Ironmaster,” in his letter to the Times of December 17th, 
is indubitably correct, when he stated that wages are controlled, 
not by trades unions, but by demand and supply—that is, the 
demand for labour as compared with the supply of men able to 
perform it. Trades unions cannot always even prevent known 
wrong to their members on the of their employers, by the 
truck system, false measure of coal in coal mines, and other abuses. 

As the power of a trades unionis limited to this one result, which 
it never can exceed or never did, to complain of them is merely to 
complain that men, skilled and otherwise, are so scarce that their 
labour cannot fairly be had at a price sufficiently low to compete 
with the foreign manufacturer. 

That locomotive engines are now bought cheaper on the Conti- 
nent—supposing such stat t to be correct—than they can be 
made in England, cannot be on account of strikes among the 
engineers, for there has been no strike in the amalgamated society 
of that trade since 1852; and as to this result being brought about 
by strikes in the coal and iron trades, it cannot be shown in either 
that the men’s wages were ever brought above their demand and 
supply rate at least for the time being. Of this, however, I shall 
have more to say presently. 

If it be complained of trades unions that they prevent the ‘‘natural 
position” of employers from having its ‘‘ proper influence” in re- 
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| ducing wages ad libitum below this rate, untila profitable return to | 


capital is made, then, indeed, the complaint is just. But this is 
what trades unions were expressiy instituted to prevent, and which 
workmen will ever combine to prevent. 

It may be that the rise in the price of labour co uent on the 
fall in the price of gold, has not so rapidly taken olees on the 
Continent as in this country, in which case the advantage will 
only be temporary, for from this cause wages will as surely advance 
there as well as here; but if there be no trades unions on the Con- 
nent it is not improbable that workmen there may be had under 
the demand and supply rate of wages, and then it is possible that 
w may be relatively lower than in this country, and a profit 
obtained out of them. But this will be by depriving the workmen 
of what is justly theirdue. Is it a matter of complaint that trades 
unions prevent this? 

But, it may be asked, if this be all that trades unions are able to 
do, and all they are instituted to achieve, how comes it to pass 
that in the iron trade there are and have been such fierce con- 
tentions, which have resulted, as alleged by the same correspondent 
in the Times, in a rise of wages of 40 percent. in six months? To 
which I reply, that assuming this to be the fact, which I neither 
affirm nor deny, it is indubitable evidence that the iron trade is in 
altogether exceptional circumstances. If under such circumstances 
it is alleged that the power of trades unions has been misused, it 
may be replied that if true it only proves that an institution 
good in itself has been, under citcumst: most exceptional, 
misused. But the same thing may be said, without the same 
excuse, of everything that is essential to our well-being, even to 
those that are the most pure and holy. The absolutely y 





that the present relations of capital and labour are becoming very 
threatening to the prosperity of trade, and everything seems to 
point to the advantage that would be derived from the union of 
interests long advocated by Mr. Mill and Professor Fawcett.” 

It is impossible not deeply to regret that something of this kind 
was not attempted a year or so ago by the ironmasters, instead of 
their most ill-advised lock-out in the iron trdde. Although it was 
withdrawn, it did incalculable mischief in destroying all confi- 
dence of the men in their employers, There is no occasion for a 
‘publicity that would be absurd,” as stated by ‘‘An Employer” 
in the Times of December 31st. All that is wanted is a correct 
idea of what price the commodity in question would bear, which I 
venture to say, if they knew it, would as correctly be appreciated 
by the workmen as by their employers. It might be, as stated by 
the same authority, that the co-operative principle could not be 
advantageously employed in some cases, but that says nothing 
against its excellence generally. 

But I now come to the principle of trades unions apart from ex- 
ceptional cases, where, as at present, in the iron trade apparently, 
neither the men nor the masters know its true bearings. This can 
be well illustrated by a great, though a most unfortunate fact, in 
the present state of the shipbuilding trade. Here the demand and 
supply of which I have spoken showed itself unmistakably. There 
was nodemand for labour in this trade, and the men consequently had 
nothing todo, The cause was apparent to everyone, masters and 
men. The trade for the time being had departed, or at all events 
ceased. Was there any angry feeling on part of the men towards 
their employers? Certainly not, any more than there was in 
Lancashire during the cotton famine. In both cases the men 
were in strong trades unions. In the present case how did the 
men act, or if you please, their trades union? When Messrs. 
Money Wigram and Sons, of Blackwall, asked them whether ** in 
the event of our obtaining certain work for which we were about 
to tender, and which would give some employment for about four 
months, they would perform it. at a reduced rate of wages.” Did 
they or the union refuse it? Most certainly not: ‘‘ they at once 
| stated their readiness in consideration of the very exceptional state 
of trade, to accept a large reduction from the pone rate” 
| 





| (Times, December 19, 1866). And the like would occur in the 
iron or any other trade in similar circumstances. Indeed, nothing 
| else would or could occur, When all are out of work a strike is 
| impossible. For what are they to strike? Against a reduc- 
| tion of wages when there is no work to do at any wages? 
| But the thing is too preposterous for argument—too plain 
to require illustration. In like manner, when there really 
is a falling demand in any trade, though not in so great 
a degree as in the one just alluded to, it shows itself in 
what is termed great ‘‘slackness.” Numbers of men are out of 
work and more coming out. In such a case, unless the men are 
| deceived as to its cause, there is not likely to be a strike on a 
reduction of wages. In the great Preston strike in the cotton 
| trade in 1854, in similar circumstances, the men were deceived. 
This depression arose from the uncertainty which preceded the 
Crimean war, which was then imminent. There Nad been an 
advance given of 10 per cent. by thirty-two employers, which was 
refused by four employers. When the men struck against these 
four, they believed they were serving the employers who had 
given the advance. These employers, however, seeing in this 
depression an opportunity of retracting this advance, coalesced 
with the four against whom the men struck by locking them out 
from their factories, which this depression enabled tem to do 
with ease. Had the men been aware of such depression, and of 
the treatment they were about to receive from the hands of the 
employers they thought they were serving, most certainly no 
strike would have taken place. From this will be seen the pro- 
found wisdom of Mr. Jevons’ recommendation that there should 
be no secresy by the employers as to the real state of their trade. 
There has been much talk about the ‘‘ wages fund” by economists, 
more than which it is impossible to pay in wages, which is just 
saying that the men cannot have more than the “cat and its 
skin.” Admitted. Let, then, the men know how their trade 
really stands, and they will never desire to have more, for the 
best of all possible reasons, that they will know it is impossible 
for them to get it. 

It is easy to blame trades unions, and they may make mistakes, 
but there is another element which appears to be entirely ever- 
| looked by all who have discussed this subject, which materially 
| affects the cost of production here as compared with that of 
| foreign countries, namely, the greater taxation of this country, in 
| consequence of its enormous national debt, than that of our con- 
| tinental rivals. It is true that this taxation has lately been 
| arranged so as to press with comparative lightness on production; 
but supposing that this modification should reach the highest per- 
| fection, still the burden is not an ounce the lighter. If it dues 
| not press on production, and consequently on supply, it must in 
the same degree press heavily on d 1, by 1 ing the wealth 
| that otherwise would be spent to create it; which in its rebound 
| will also react in lessening the means of supply. Handicapped thus, 
| all other things being equal, it stands to reason that we must 
| ultimately be distanced in the race of competition. But all things 
have hitherto not been equal. If the English workman has been 
| paid more, he has done proportionately more work, and conse- 
quently his higher wages has not been felt. If this inferiority 
should ceaseon the part of thecontinental workman, then itis likely 
that we may be underbid in the market. But this will be not 
| from trades unions, but from heavier taxation. If, however, this 
| is not feared, then in the same degree there will be no fear of the 

manufacture leaving this country. 
To recapitulate, if the above be a correct view of the subject, it 
will follow :— 
| 1, Should any trade show a tendency to leave this country from 
lowness of wages on the Continent, or from any other cause, for it 
| would not leave all at once, the men formerly employed as a matter 
| of course would be thrown out of employment. This would imme- 
| diately cause, in the regular demand and supply way, an alteration 
| in their rate of wages, which, as in the case of the shipbuilders, 
| would adjust itself with the consent of its trade union to the 
altered state of its demand for labour. And if the imminence of 
| that fact were previously known such change would most likely 
| take place long before it reached that point. Mr. Jevons and the 
" ter” above quoted are perfectly correct in saying that 














operations of credit and banking, to go no higher, may, for 
example, be turned into gross financiering, but that proves 
nothing against the things themselves or that they are less essen- 
tial. The account of the price of iron, given by Mr. W. Stanley 
Jevons in the same impression of the Times above quoted, from 
1845 to 1866, fluctuating between £5 11s. and £9 18s. per ton, 
show the exceptional and almost fictitious prices, with its true 
value, untampered with by financiering, to which iron was raised 
during that period. The ironmasters themselves are alone respon- 
sible for this state of things, under which both themselves and 
their men may have been deceived. The ironmasters, in their 
anxiety for high prices, appear to have overlooked the fact, which 
they might have known, and perhaps did know, that Belgian iron 
of equal quality might be had cheaper, the actual presence of 


| it is demand that governs the supply of all things, labour among 
the rest, and ‘‘ that all attempts to prevent this inevitable result 
must break down.” 

2. That the state of the iron trade is altogether exceptional and 

lous, in the ing of which trades unions have had far 
less to do than the proceedings of the ironmasters themselves, who 
appear to have fallen into the very error that the trades unions 
are now charged with. 

3. That to prevent this state of things, secresy as to the real 
state of a trade should be abandoned, so that all concerned may 
know their real position and be able to act accordingly. 

4. That it follows, therefore, that if any trade leaves this country 
for the Continent it will not be from trades unions, but from the 
taxation of the country to which it takes its flight being less bur- 








which, in operation, seems to have come upon them es and 
filled them with dismay. 

It is not my purpose to enter into the iron trade question ex- 
cept to show that it, as far as trades unions are concerned, is in a 


than that of this country. And if this be not feared, 
then in an equal degree, with proper and steady management, there 
is no danger of any trade taking its flight from this country at all. 

If, indeed, superior facilities for any manufacture to those we 





state altogether exceptional. I cannot help, however, q g the 
admirable words of Mr. Jevons:—‘‘ The ironmasters, through their 
‘secret system’ of trade, are thought to be making large profits,” 
and, naturally, ‘‘the men display profound distrust in all negotia- 
tions.” . . . ‘The sooner publicity is substituted for secresy 
the better for the interests of all. It will then be practicable to 
combine the interests of masters and men by the division of all 
profits exceeding a certain fixed amount—say 10 per cent. This 
arrangement, which has worked so well in the case of the Messrs. 
Briggs’ collieries, seems to me the only panacea for the unreason- 


purposes ; but he can hope nothing from attempts ! able contest between capital and labour.” . . ‘‘ Few can doubt 


I should be discovered in any country, such manufacture 

would naturally go there, in spite of anything we could do to pre- 

vent it. But this is not the question under di i 

T. J. DunntnG, Secretary to the Bookbinders’ Trade 
Society, No. 5, Raquet-court, Fleet-street. 


[We cheerfully give place to Mr. Dunning’s able and pe oo 
letter, the more so because we may fairly assume that it embodies 
all the arguments which can be adduced in favour of the unions. 
We perceive, however, that he has avoided altogether the chief 
difficulties of the subject.—Ep. E.] 
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SOUTH WALES INSTITUTE OF ENGINEERS. 

THE general meeting of the members of this institute was held 
at the Westgate Hotel, Newport, on Thursday, the 20th ult., Mr, 
G. Martin, president, in the chair. At the commencement of the 
business the attendance was small, but as the business proceeded 
the room became filled. Among the members present we noticed 
— Messrs. Lionel Brough (one of her Majesty’s inspectors of mines), 
A. Bassett, T. Dynne Steele, G. Brown, Harrison, Huzzey, May- 
nard, Adams, Davies, Wightman, Edwards, Bedlington, C. Kirby, 
Windsor Richards, James Murphy, Thos. Moses, Brown (Machen), 
James C. Thomas, Cox, Elias James, G. J. May (Neath), Row, 
Vivian, Robinson, Tlewellin Llewellin, Green, Ne le, Hosgood, 
Curnew, George James, C. Gray, Jabez Brown, Elliott, Roper, 
Trotter (Forest of Dean), Jones Dumarry, Bates, Cope Pearce, 
Lee, Brigden (secre ), &e. &e. 

The minutes of the last meeting having been read and confirmed, 
Mr. Harrison and Mr. ‘Lee were appointed scrutineers to go through 
Ge hs pa papers, and they reported that the following were 
elected :— 

New Members.—Messrs. A. Clarke Jones (Hallside Ironworks), 
M. Bates (Cyfarthfa Works), Llewellin Llewellin (Pontypool Iron- 
works), and Mr. Thomas Curnew (Plymouth Works). 

Vice-Presidents.—The following gentlemen were 1e-elected :— 
Mr. Richard Bedlington and Mr. F. Levick, jun. 

Members of the Council. — The following gentlemen were elected : 
Mr. Windsor Richards, Mr. Bedlington Kirkhouse, Mr. George H. 
sang Mr. Cope Pearce, Mr. Edward Williams, and Mr. Phineas 

ames, 

Treasurer.—_Mr. Evans, of Cardiff. Secretary.—Mr. E. Brigden. 
Auditors.—Mr. Mathew Truran and Mr. Trump. Examiner of 
Accounts.—Mr. Bedlington and Mr. Cope Pearce. 


Discussion ON Mr. Brown’s PaPper ‘“‘On THE COMPARATIVE 
Systems oF CoAL MINING IN THE NortH oF ENGLAND AND 
pe WALES, WITH RESPECT TO ACCIDENTS AND Loss oF 

IFE.” 

The di was I 1 from the last meeting by Mr. 

Bates, who said that the subject under discussion was one 

of such great importance that, in order to give the paper and the 

many questions therein fair play, and there being so many quota- 
tions and figures, he had made a few rough notes of the remarks 
he intended to make, fearing that in the matter of quotations and 

figures his memory might fail him. Mr. Brown’s paper lays a 

grave charge against the system of the district in reference to the 

working of the pits and mines, and detrimental to the safety of 
the lives of the colliers and miners. And it behoves us, we that 
are officially connected with the system, fully and fairly to look 
it in the face, and see if it can be legitimately substantiated by 
reason from the data Mr. Brown has built upon. I have been 
connected with both districts, and am, of course, acquainted with 
both systems of working now under discussion, and I will now 
give you my opinion on this subject as briefly as I can. I look 
upon Mr. Brown’s paper under the three following heads :—Ist, its 
application in reference to the safety of the lives of the colliers, 
which is a very important point indeed; secondly, its application 
in reference to the economical working of the pits and mines; and, 
thirdly, the probabilities of its application or the difficulties in its 
path, compared with the north of ated. First, then, its appli- 
cation in reference to the safety of the lives of the colliers and 
miners: it is true that the aggregate proportion, or percentage, of 
loss of life in South Wales is greater than in the district referred 
to in Mr. Brown's paper, but I most respectfully beg to differ or 
dissent from the opinion expressed by the writer as to the cause of 
the difference, namely, that it is in the system of working the pits 
and mines, the colliers having the twelve hours per day, instead of 
eight hours per day, as in the district brought forward for com- 
parison, and thereby risking their lives one-third more time to the 
incidents of danger in a mine. I hold that there are other causes 
at work, which are totally different in each district, that might 
account for the difference in a more satisfactory way; and, if we 
take a retrospective view of the two districts, we shall probably 
see what these causes are. To do this let us transport ourselves to 
the northernmost county, and take a survey of these places. Be- 
ginning at Backwath, and passing on through the district in which 
Seghill, Cramlington, Seaton Deleval, Bebside, Bedlington, Cow- 
per, Netherton, and North Seaton, are situate, we find in all these 
places a first-rate roof, top, or cover to the seains of coal, with 
very little in South Wales to compare or equal. In fact, I have 
seen myself, in the Bedlington colliery, fifty stalls with not one 
stick of timber in any of them. The cover to these seams is 
locally called a port cover, and it is an undeniable fact that all the 
steam coal colliers have infinitely better covers to their seams of 
coal than South Wales has. Again, the coal seams are not so 
thick, generally speaking, in the district compared as they are in 

South Wales, which we will all admit is poner source of danger. 

And of Yorkshire I have little personal knowledge—that is in 

reference to the tops or covers to their seams of coal—so that we 

will pass it over with the only remark that we think Mr. Brown 
had no right to compare Yorkshire with South Wales, especially 
when the case is set up with the statement that the difference of 
accidents arises from the hours of working; because, singularly 
enough, although Yorkshire stands the most favourable on the 
list, the same system is at work there as is at work in South 

Wales, which goes far to prove that it is not in the system of 

the working; if it was, what holds good in one case ought to hold 

good in another, all other things being the same. Therefore, as 
there is no analogy between Yorkshire and the other two counties 
which it is put with by Mr. Brown, it ought fairly to be quoted 
with the side it belongs to. But, notwithstanding this, we will 
compare South Wales with Northumberland and Durham as they 
stand. Again, as a reason to support this argument, it is said 
that if a person never goes down a pit he will never be killed in 
one, and that if a person never gets into a railway train he will 
never be killed in a railway train. And so in proportion to the 
less hours he risks his life, either in pits or trains. This proposi- 
tion is so plausible and reasonable that we are bound to admit it 
asafact. But here, again, we will be unable to trace the po | 

ght 





between the two, inasmuch as it is not held that a man ou 
never to get into a train, or intoa pit or mine. Therefore the 
case ought to stand as follows:—Supposing a person was in the 
habit of travelling by train 250 miles per day in twelve hours, and 
he alters his system and travels the same distance in eight hours, 
thereby increasing his speed one-third, or completing his journey 
in two-thirds of the time, does he lessen the probabilities of acci- 
dent thereby? We would certainly say no. The faster he goes 
the more liable he is to accidents. Now, this is a yor case to 
the collier. It is assumed that he will cut as much coal in eight 
hours as he does in twelve hours, he only having to increase his 
speed in proportion. Consequently he travels the same distance 
underground, and in cutting the same amount of coal he cuts 
through as many slips, backs, and crevices in stone and coal in the 
eight hours as he will do in twelve hours. And we all know that 
these backs, slips, and crevices are the places where the mortal 
accidents occur, And with less time to examine their working 
places, and they being in an excited state, on account of having to 
get their living in a shorter time, might possibly—nay, I would 
say probably—give rise to more accidents under the eight-hours’ 
system than under the twelve-hours’ system. Therefore I am of 
opinion that the causes of the difference must be looked for some 
other way. And to prove these premises, and to substantiat 


cellaneous Underground,” ‘‘ Accidents on Surface;” and these 
heads are subdivided into many other heads, which I beg to refer 
you to in the table. There you will observe that the divisions of 
these three heads are appliances, or contrivances, of each district 
to meet their several cases, co uently the skill or ability of the 
contrivers in this comparison will be here seen in reference to this 
all-important subject—the safety of the lives of the colliers. 
Also you will here observe that these appliances are common to all 
districts, they being put by the people, are things over which they 
ve had some control. Consequently a fair and impartial con- 
trast can here be made. To commence this contrast we will take 
the heading, ‘* Accidents on the Surface,” in the Government in- 
Spector's reports, which comprise “Accidents by Machinery,” 
“ Boilers Bursting,” and ‘‘ Miscellaneous on Surface.” And here 
let us see how we stand in these divisions compared with North- 
umberland and Durham. They have in this quoted locality, as 
given by Mr. Atkinson and Mr. Dunn, 28 deaths, or 1 in every 
2055 persons employed. South Wales has, as given by Mr. Wales, 
8 deaths, or 1 in every 3634 _oee a Again, we will 
take another heading, ‘‘ Miscellaneous Underground,” which com- 
prises ‘‘ Explosions of Gunpowder,” ‘‘Suffocation by Gases,” 
‘‘Irruptions of Water,” “‘ Falling into Water,” “‘By Machinery 
Underground,” and ‘‘Sundries Underground.” The divisions of 
this heading, you will again observe, are common to all, and we 
here find Northumberland and Durham have 35 deaths, or 1 in 
every 1644 persons omer South Wales has 18 deaths, or 1 in 
every 1616 persons employed. We will now pass on to the next 
heading, ‘‘ Accidents in Shafts,” which comprises ‘“ Overwinding,” 
‘*Ropes and Chains Breaking,” ‘* Accidents whilst Ascending or 
Descending,” “ Falling into Shaft from Surface,” ‘‘ Falling from 
Part Way Down,” “‘ Miscellaneous in Shaft;” and under these 
divisions Northumberland and Durham have 25 deaths, or 1 in every 
2301 persons employed; South Wales has 6 deaths, or 1 in every 
4846 persons employed. Or, if we take ihe total number of deaths 
that have occurred under these three divisions (as they all virtually 
belong to one category), we will perhaps see the relative standing 
of each district a little plainer. Northumberland and Durham 
have 88 deaths, or 1 in every 654 persons employed; South Wales 
has 31 deaths, or 1 in every 838 persons employed. Or, North- 
umberland and Durham have 68 per cent. more than South Wales. 
The next and fourth heading I wish to draw your particular atten- 
tion to: it comprises ‘‘ Explosions of Gas” and “‘ Falls of Stone 
and Coal.” You will observe here a striking difference between 
the other three divisions and this one, inasmuch as the formation 
of stone and coal, and the generating of gases, are not appliances. 
They are things—loose strata, bad covers to the seams of coal, 
steep measures, thick seams of coal, faults, and dislocations — over 
which the people of the district have had no control; only we 
must and are bound to cope with them in the most successful way 
wecan. In this division alone does South Wales stand on the worst 
side of the question. Northumberland and Durham have under 
this head 70 deaths, or 1 in every 836 persons employed, whilst 
South Wales has 73 deaths, or 1 in every 393 persons employed, 
which fully bears us out in saying that it was to other causes we 
must look to account for the difference of accidents, especially 
when we see districts that have the same system at work as South 
Wales, but, on account of the stronger and superior covers to their 
seams of coal, and other local advantages in their favour, have 
less accidents even than the districts that have the eight-hours’ 
system at work. And when the South Wales district can and 
does stand in favourable comparison with the districts compared 
with in things or appliances over which they have had some little 
control, what reason is there that it should not do in another de- 
partment, all other things being the same? Again, we will look 
at the Government inspector's reports, and see what they say on 
the subject of falls of stone and coals—the heading, be it remem- 
bered, under which South Wales stands the worst. Mr. Dunn 
says, at page 11, that the causes of these deaths were from in- 
visible slips; Mr. Dickinson, at page 47, says the cause of death 
was two unseen slippery partings; Mr. Wynne says, at page 71, 
that we must not expect that every danger can be foreseen; Mr. 
Brough says,’ at page 86, that [the deputy had just left when 
the mass fell, and then a slip was perceived which was not pre- 
viously visible; Mr. Wills ss t e 124, that he carefully 
examined into the causes of sev of these cases, and in no 
single instance did he ascertain that there had been an inadequate 
supply of timber, but it is often difficult to determine when the 
roof is dangerous, the usual test often proving fallacious. Conse- 
quently it must follow that the districts which contain the most of 
these unforeseen and invisible slips and crevices are the most liable 
ident. These r , and the foregoing analyses of the 
tables of accidents referred to in Mr. Brown’s paper, 6 ml show 
and prove that it is the local natural disadvantages which are the 
cause of the difference. So much, then, for natural advantages, 
which are, in me | cases, far too much underrated, when reason 
and experience tell us that natural advantages will do for a district 
what station and wealth do for individuals. Next we come to the 
second division—its application in reference to the economical 
working of pits and mines. On this point-we cannot but admire 
the principles of the paper very much. It is well known that the 
most advantage we can take of any system the cheaper we can 
work it; or, in other words, if the quantity raised under the most 
disadvantageous circumstances obtain a — in the market equal 
to the cost of its production, it must follow that all raised above 
that quantity will be of a greater advantage, the selling price 
being, of course, the same. Besides, when there are large and 
sinall collieries in business at the same time, those which carry on 
on the largest scale, and take the test advantage of labour, 
form the principles of utilising 4 smn These principles of 
political economy hold good in every branch of business, and are 
so well known that we need not say more about them here. 
Therefore there is no doubt that, if we can work our pits and 
mines in such a manner, or with two shifts of colliers for one of 
hauliers, hitchers, &c., and keep the pits going twelve hours 
drawing coals, instead of, as at present, ten hours, and on account 
of the extra quantity of coal got, and the dead work, yearly rent, 
taxes, &c., not increasing in proportion, a more economical cost- 
sheet must be produced. Next we come to the third division—the 
probabilities of its . 4 or the difficulties that lie in its 
path, compared with the north of England. To do this we must 
again look at the two districts in a comparative point of view. 
Mr. Brown has delineated the north country system of working 
pits very well; he has given us the rise and progress of a north 
country collier, from a trapper boy, through his various stages, to 
the position of a collier. He has also given us a description of 
the time of commencing work—some at two o’clock in the morn- 
ing, others at three, and others again at five. Coupled with the 
duties and customs of overmen, back overmen, master wastemen, 
deputies, &c., it would be useless for us to compare the duties and 
customs of the officers in each separate district. Therefore we will 
confine ourselves to the gen principles of both. No doubt 
some of you have thought of the early time of rising to commence 
work, and have thought of the difficulty there would be in getting 
men to work at two o’clock in the morning in this district. Mr. 
Brown has left out of his paper a t advantage the north has 
over South Wales on this point, which I will now lay before you, 
as it necessary to have both sides put fairly in order to arrive at a 
just conclusion. In Northumberland and Durham the coal- 
owners, or colliery proprietors, find houses for the colliers, the 
colliers in return cutting the coal at so much per ton less on 








them with reason, we will take the same tables from the Govern- 
ment inspector’s reports as our friend Mr. Brown has; and as the 
tables are made and given in so lucid a form we will take them as 
they stand. Now, if we pare the accidents and analyse the 
tables a little, then we may probably com to advantage our 
inferences, and see if our deductions flow ogically from our pre- 
mises, or at all events be able to discover which of the two is the 
most coherent. The table is divided into four heads, as follows:— 

‘Explosions and Falls in Mines,” “ Accidents in Shafts,” ‘* Mis- 








t of it, with the exception of cases where the 


time. And this is the custom: a person is paid to do the 
work, so that he goes round at two o'clock, again at four, 
or at five, as the case may be. In South Wales, instead of the 
pits and houses all being located together, you may, generally 
speaking, take your stand at the pit and describe a circle with a 
radius of two miles, in which the workmen reside, and if we had 
a turn or shift of men to go to work at twoo’clock in the morning, 
pow | to the great distance they reside or live apart, a 

could not go round to awaken them in less than eight times the 
time he would be required to do to get them all at the pit together, 
consequently they would be all left to rise without any assist- 
ance, and from the i time of waking without any assist- 
ance, I am afraid the di ty would be —_— inasmuch as in the 
districts where the houses are all loca‘ together, they have to 
render that assistance which is required under the circumstances. 
Moreover, I think we are right in saying that there are na f me 
two counties—Northumberland and ham—in the United King- 
dom where the masters find the houses for the workmen, and also 
only those two counties that have the system at work which Mr. 
Brown refers to, so that no doubt other districts find the same 
difficulties as South Wales does, as they have not adopted the same 
principles—that is, of course, if they admired the principles and 
thought them worth their attention. Therefore, under the exist- 
ing circumstances of South Wales, I don’t see any likelihood of 
its adoption. 

Mr. Brough having observed that he perfectly coincided with 
Mr. Brown’s views respecting the 17 of the double-shift 
system, went on to say that there would be a great difficulty, as 
was observed at the last o> getting a double set of men in 
the mining districts of South Wales. They all knew as well as 
he did that if two sets of men had to work in the same stall, or 
in any other working place, the difficulty would be to get them to 
work harmoniously together and to trust each other; and until 
they removed that feeling of doubt and suspicion respect 
other, a difficulty would always exist in introducing the double- 
shift system. ere could be no reasonable doubt whatever that 
the system was an admirable one, but until they got the men to 
trust each other, and the second shift to fairly and faithfully 
carry on the operations ney Soe by the first shift, there 
would always be difficulty in pting the double-shift system to 
South Wales. That the time would come when it would be 
adopted here he had not the slightest doubt whatever. It would 
be more economical for the employer and better for the men, and 
he really believed that in the end it would prevail; but until they 
got rid of the doubt in the minds of the men to which he had 
referred, they would not be able to accomplish the object Mr. 
Brown had in view. No doubt they would be able by degrees to 
get rid of that feeling of suspicion and doubt on the part of the 
men, and, when they participated in the advantages of the double- 
shift system, he had no doubt | would continue to work under 
it as they now did in the north. Then there was another difficulty, 
namely, the distance in which the colliers in South Wales live 
from their work. It would take a “caller” —and they would be 
bound to have one under the double-shift system—such an immense 
amount of time to get to all the cottages as to destroy its useful 
effects, and, therefore, until cottages were built for the colliers and 
miners nearer the works, there would be also that difficulty. If 
Mr. Bates had explained all to the meeting he had to him (Mr. 
Brough), he felt that he had nothing more to say. ‘ 

Mr. A. Bassett said there was one point raised by Mr. Bates in 
his paper he had just read upon which he should like to make an 
observation. He did not know whether he was right, but he 
understood Mr. Bates to say that the faster they worked the 
greater their liability to accidents. Now he could not agree with 
that, because it would be tantamount to saying that a colliery 
working 100 tons a day would be safer than one working 200 tons. 
He could not see why proper supervision should not be had over a 
colliery where a proper quantity of coal was raised as well as over 
one where half the quantity was raised. He did not with 
Mr. Bates’ simile as totravelling byrailway. He either, with 
hin that there was more liability to accidents on railways where 
trains travelled forty miles per hour than when they travelled 
twenty miles per hour, but he did not think it a fair analysis to 
apply the case of a railway train to the pushing on of one colliery 
with greater speed than another. 

Mr. Bates said he thought Mr. Bassett rather misunderstood 
what he said. He did not mean to say that a colliery getting 
100 tons a day would be more liable to accident than one getting 
fifty tons a day; but if a colliery was getting only one one ton per 
day it required a man to get that ton. Now if he had to get 
that ton of coal as at present it took him twelve hours; if he got 
it in eight hours he cut through all the dangerous thread and cre- 
vices which he met with just the same as if he had the twelve 
hours to cut the ton of coal in, and therefore he would have less 
time to examine his working place and the threads and crevices; 
and also, having to get his living in a shorter time, his attention 


might be more directed to getting his living than exami his 
working place, and the probabilities were that sesso eodlinnte 
would occur. ; 

Mr. Brough said that was very good. If a man had only eight 
hours to do the same work as he formerly did in twelve he was 
safer in the latter case by 334 per cent. 

Mr. Bassett unders' Mr. Bates’ meaning, but still he was not 
convinced that there was that great amount of danger he — 
sented. They had all their officers in the pit to perform their 
duties, and therefore he could not see that the whole of the extra 
work was thrown on the man who cut the coal. No doubt he 
would have to cut through the threads and crevices in less time, 
but he did not think the proportion of danger was in the ratio laid 
down by Mr. Bates. Mr. Mates’ remarks on the subject were 
clear and lucid, and knowing him to be largel connected with 
colliery operations they had the greatest respect for his opinions. 

The chairman said before Mr. Brown replied he wished to say a 
few words. He quite agreed in nearly that Mr. Brown had 
brought forward, and he thought the sooner they got the double 
shift the better. It might not be the proper time now, but when 
were they to get it? It is the cheapest, easiest, and he believed 
the safest system of working if it could be brought about. He 
thought it was time something should be done, and he believed 
that discussion would lead towards the getting of it. Mr. Bro’ 
spoke about the difficulty of calling people up at two o'clock in the 
morning. The colliers now had to get up at a ular hour, say 
six o’clock; they were not called, and he not see why they 
— not be able to get up at two o’clock just as well as at six 
o'clock. 

Mr. Brough : Get them into the habit. 

The chairman: There was no doubt the smallest area under- 
ground in which the proper quantity of coal could be got was the 
best system. With to cheapness, he had not the least 
doubt it would be a shilli ton at least cheaper, which was a 
very considerable sum. He had nothing further to say than that 
he concurred in what Mr. Brown had said in his paper throughout. 

Mr. Brough: A shilling a ton would amount to a good many 
millions per annum. ; : 

Mr. Brown said he thought the principal part of the discussion 
had ended, and therefore it was his duty to reply to the whole 
case, and he would take the whole thing as it ted itself. 
Since the paper was read he had been to some little trouble to get 
information as to how the system was introduced; and it 

uld be interesting and lead to a better un the 
question if he made them acquainted with the results of his in- 





not occupying houses belonging to the company; in these cases an 
allowance is given to them, generally in the shape of sc much per 
month as house-rent, which amounts to the same as so much per 
ton. I may also here state that when the double-shift was intro- 
duced so much per ton had to be paid for double working. This 
being the case in the house question, I will proceed to observe that 
the pit and houses are located as it were in one field, so that 
it is a simple matter for a person to go round the village 
and knock at any person’s door that wants to be up at any given 





vestigations. From authentic sources he had found, as no doubt 
many present were aware, that the men employed as were 
intended to meet a crude method of mining—in fact they were in- 
troduced when —— was in its infancy, when coal was intro- 
duced at little cost a high price was got for it in the market, 
and then but little attention was paid to the best description of 
carriage to be employed in getting the coal to bank. 

Mr. Brown was to read from a paper, when the 
chairman inte: and asked Mr. Brown if he was not adding 








18 


THE ENGINEER. 








to a paper that had already been read. If Mr. Brown would 
confine his reply to the observations that had been made they 
would get on much quicker. 

Mr. Brough : You think this is fresh matter ? 

The Chairman : Yes, I will put it to the meeting, and if it is 
their wish to have this long paper read I cannot help it. 

Mr. Cox stated they should be happy to have it next meeting 
as a supplemental paper. 

Mr. Brown said that although it was not fresh matter he would 
not proceed with the reading of the paper, but in as brief a 
manner as possible deal with the arguments which had been raised 
in opposition to those he had advanced. The first question was as 
to the deputies. That was a repetition of the old cry, that another 
person would take more care of the collier than the collier would 
of himself. Now he wanted to show that this was a fact—that a 
deputy would take greater care than a collier would. In the first 
instance they paid a collier for putting in double timber, and they 
could hardly get the collier to give up putting them in; but he 
was not paid for putting in the gob timber, he was paid for that in 
the ton of coal, and the consequence was that when he could 
avoid that he did ; or, when a collier did put a prop in the gob, he 
allowed it to stand, and every practical miner knew pretty well 
that when a prop was allowed to stand in the gob it was most 
dangerous, both for the working of the pit and the safety of the 
men. They could not get the men to take the timber out of the 

b, it was to their interest to keep it there but not to put it 
there. Now, if they had a deputy coming in to put the timber, 
the men would naturally look to their own safety, and would call 
out for timber, if wanted, when they would not put it in; and 
knowing that the back timber was really an injury, they would 
not trouble to take it out, call some one to take it away for them, 
and the result would be that the stone would go back into the gob; 
while, if the timber was not attended to, falls in the roof took 
place, and not only would the lives of the men be endangered, 
but there would be a greater crushing of coal, and consequently a 
loss to the proprietors. But it was said the collier would take 
the matter up, and the deputy would not be required. However, 
as the deputy was specially paid for attending to the duty of 
putting in the back timber, and seeing that it was properly 
attended to, whilst the collier, if he put it in would let it stand, 
he contended that the system of employing a deputy was far pre- 
ferable. e next point he would notice was--it was objected 
that the comparisons he had made were not fair. Mr. Bates had 
said, and Mr. Bedlington agreed with him, that the comparison 
was not a fair one on the tons of coal per life, and that to be fair 
it ought to be made on the number of persons employed. Now 
these were things he did not wish to enter into in a financial 
manner, but he gave the tons of coal as the best comparison they 
could have, and ;to fetch it round he had gone into statistics, and 
taken some trouble in working them out. That showed the value 
as between master and man. Mr. Bates had remarked that he 
eught not to have included Scotland, as it showed better than the 
counties of Northumberland and Durham. He (Mr. Brown) had 
distinctly stated in his paper that he was acquainted practically 
with Northumberland and Durham, but of Yorkshire he knew 
nothing about, and he only took it because it was referred to by 
other people; and on the day he read his paper before them, on 
that very day, the 25th of April, Mr. Jabez Hogg read a paper on 
the same principle before the Society of Arts. Well, then, leaving 
Scotland out, and taking the average of the ten districts now 
under inspection in England and Wales— 

Mr. Brown was reminded by Mr. Adams, Mr. Bates, and 
others that it was Yorkshire, and not Scotland, that had been 
referred to. 

Mr. Brown observed that if he said Scotland he was wrong. 
He would now take the averages, leaving Yorkshire out; he held 
that to say they were wrong in the north of England in working 
short hours, they in South Wales must say they were right. And 
if they could in the north of England save more lives by short 
hours than they would in South Wales by long hours, and they 
still said they were right, then all he could say was that they must 
rest and be satisfied. But if any man could do that under present 
circumstances, and with the present system, he certainly thought 
such a man was satisfied with a great deal standing against them. 
Now he wanted to show them the true position they stood in in 
relation to their neighbours, and it was no use forhim or any other 
man to shirk the question and the responsibilities they had taken 
upon themselves. They should rather try to extricate themselves 
by bettering the present state of things. Well, there were only 
two districts with which South Wales could favourably compare 
in go of persons killed proportionately to the number employed, 
and these were West Lancashire and North Wales, and South 
Staffordshire and Worcestershire. In the former there was one 
life lost to every 221 employed, in the latter one to every 224, and 
in South Wales one to every 277. The former raised 68,121 tons 
of coal per life lost, the latter 85,764 tons per life lost, and South 
Wales 66,171 tons per life lost. The averages were as follow :— 





















In other districts. | South Wales. 
Lives lost by accident ...ssccceccess +08 77 105 
Persons employed per life Jost ee 370 277 
Tons of coal raised per life lost 112.839 66,171 
Men employed in each district 26,582 29,076 
Number of pits in each distric 266 332 
Number of men in each pit .. 99°93 i 87 58 
Coal raised in each district. 8,386,102 | 6,948 000 
To each pit in the district . 31,562 | 20,927 


| 





Here it would be observed that, whilst in South Wales they em- 
ployed 2494 more men, they raised 1,438,102 tons of coal less, and 
their advantage over the two districts was like a drop of water in 
the bucket, while in South Wales it was the bucket itself. He 
contended that the most coal taken out in the least time and space 
made sharper work, shorter hours, and economy of life and labour. 
It had been said by Mr. Bedlington, and his remarks would be 
found in page 52 of the society’s quarterly report, that double the 
quantity of men would be required if the double-shift system was 
adopted, and he asks, ‘‘ Where are the men to come from?” Now, 
he could not understand how double the quantity of men would 
be required. Mr. Bedlington was evidently labouring under a 
delusion, and to make the matter plain and intelligible he would 
suppose a case to illustrate his meaning. He would take it that 
Mr. Bedlington had a pit, the machinery and establishment of 
which was to raise 600 tons per day, and his underground work 
was laid out under the present system for the same amount. Now, 
no one could imagine that he (Mr. Brown) was such an imbecile as 
to suggest that he was to take out 1200 tons; but what he (Mr. 
Brown) said was, “‘ You have 120 places, and you take out 5 tons 
from each place, or 600 tons per day.” Now, lay half of these 
places off; or, in other words, reduce the number to 60; and by 
employing the double-shift, raise 10 tons from each place, the 
same as before. That was what he meant. He would also say 
that, if they could not take the coal away to give the men clear- 
ance, it was the management that was at fault and not the system. 
So that, instead of more labourers being wanted, they would libe- 
rate many ‘‘dead workmen,” whose services would be available 
for coal cutting, and with short hours they would readily take to 
it. His next proposition embraced the division of labour, which 
was of the most vital importance to the safety of life. He did 
not want men to get up at two o'clock, as had been suggested. 
He would take it that the men would have to get up at four 
o’clock, and he did not think a man would find much difficulty in 
getting up at four o’clock instead of six o’clock; if they did, they 
must certainly be very fond of their bedfellow. (Laughter.) 
Suppose the underground staff consisted, all told, of say 400 
souls, he wanted the division to be something like the following:— 
Five-sixteenths of the whole to go in at four o'clock, five-sixteenths 
to follow at eleven o’clock, four-sixteenths of the principal boys to 
go in at six o’clock in the morning and done at six in the evening, 





and two-sixteenths, shifters, &c., to go in at night to put things 
all right. Some had stated that if the men would go in double 
the number at one time and stop the long hours, it would do as 
well. To that he decidedly said no; his object would only be 
partly gained by lessening pit room; whilst the whole of the pit’s 
crew would be a prey to accident such as had befallen others. He 
said it would not. They had a case at present before them of the 
evil of which he complained, where -all the men went into the pit 
together, and they were all gone. Now his aim was to get that 
avoided. He did not want the risk of all the men being swept 
away together, every one. He wanted a division of labour, that 
only one-half of the men should be in the pit at the same time, 
so that if an accident occurred the lives of only one-half of the 
hands would be endangered. A division of labour was the real 
thing they wanted, it was most desirable that it should be brought 
about, and he earnestly hoped it would be in his time. There was 
another point to which he begged particularly to call attention. 
Mr. Bates had had, as they all knew, a great deal of practical 
knowledge of the north of England, and he Said that the roofs 
were so good there that they could scarcely be compared with those 
in South Wales. Now he (Mr. Brown) said if they put Northumber- 
land and Durham under the South Wales system, they would see 
as bad roofs there as in South Wales. Mr. Brough had said he 
had only seen one bad roof there, and that was the five-quarter 
seam; he was happy to say that he could bear Mr. Brough out. If 
he had seen that roof under the South Wales system he would 
never expect, after going down, to see the surface of the pit again. 
There had been complaints made of the large aniount of gas gene- 
rated in the pits of South Wales, but he had seen some of the 
most fiery mines in Northumberland and Durham, yet he never 
saw so much gas generated as in the pits of South Wales, and he 
said that was a great argument in favour of curtailing their pit 
room, for the generating of gas was greatly owing to the large 
extent of pit room. Then as to the bad roofs. He would ask, 
did the extension of pit room prevent it? On the contrary, he 
said that it increased the evil, and the less pit room they had the 
better would be the roofs. To make a place good they would not 
open up a whole district they could not command; he would say 
fetch it in, curtail it, then they would have it under control, 
and the result would be that the place would be better kept and 
there would be less loss of life. Having referred to Mr. Brough’s 
and Mr. Wales’ report, and expressed a hope that they would have 
better reports to make in years to come, the speaker proceeded to 
point out how the ventilation would be better with less pit room, 
and, in conclusion, he said that double shifts, short hours, less 
pit room, and sharp work, was the most safe and profitable way of 
carrying on collieries and mines, and he thought every man would 
say that it was the most legitimate and best way of working coal 
in South Wales. 

Mr. Brough said that, with the permission of the chairman, as 
Mr. Brown had referred to Mr. Wells and himself in his observa- 
tions, he thought it due to him to say a word or two on the sub- 
ject in reply. Mr. Brown had been talking to them in a kind of 
argumentum ad hominem ; in fact, he had been talking to the men 
and not to the subject. He thought, if Mr. Brown took notice of 
the discussion at the last meeting, he would find that there was in 
reality hardly any opposition to his paper; in fact, that a great 
majority would be found to be in favour of his scheme. Mr. 
Brown appeared to take it that there was a strong objection to it 
that Mr. Wales, Mr. Bedlington, himself, and others, all objected 
to it. Such, however, was not the case. All they did was to point 
out the difficulties which stood in the way of bringing it into 
existence. There were no objecti to the sch itself, and the 
arguments adduced now and at the previous meetings tended to 
show that it could not now be contol tebe effect. There could be 
no doubt that the system was all right, and he hoped the time 
would come—yes! in his time, and he was older than Mr. Brown— 
when it would be adopted. Mr. Brown must not suppose that 
they were objecting to his views; and he would take that oppor- 
tunity of saying that both Mr. Wales and himself would very 
much like to see his system adopted, and that they did not ad- 
vance any objections to it—they only pointed out the difficulties 
to its being carried out at present; but when it was once got into 
operation he believed it would be preferred to any other system 
that had been adopted. Whilst on his legs he felt it right to make 
one or two practical observations in reference to the present mode 
of hauling, and especially that of employing very young boys to 
do the work of hauliers. Now, speaking of hauliers on the South 
Wales method of winning out a working of coal, the very young 
hauliers Mr. Brown had spoken of would not suit them. What 
they wanted was strong able-bodied men to do the work, and not 
young, weak boys; and so long as they continued the system of 
haulage they now had, very small and young hauliers would not 
do. He most strongly objected to the practice of getting door- 
boys to become hauliers, and the mortality of children taken from 
the doors to the hauliers was very great; in fact, the number of 
boys that get killed in this district from that cause was frightful. 
He had referred to it over and over again in his annual reports; 
but it still occurred time after time, and he thought it was a most 
cruel course to take boys from the door to go to the hauliers— 
they got overpowered by the ponderous weight of coal. The 
trams in South Wales, many of them, weighed half a ton, and 
even more, leave alone the coal they carried, and boys of tender 
age and weak were not suitable for them; and being too young and 
weak for the work their lives were in constant danger. 

Mr. Bates felt necessitated to make a few remarks in reply to 
Mr. Brown. He concurred with his paper to a certain extent, as 
he had said in his observations under the second division, that so 
far as the economical working of the mines was concerned he felt 
that they could not but concur in the principle of working by a 
double shift. He, however, dissented from Mr. Brown as to the 
cause of the accidents. He made the remarks he had because he 
believed them to be right and reasonable, and because they were 
his honest convictions. Fn his observations he said that he thought 
Mr. Brown had no right to bring in Yorkshire in his paper as a 
comparison with regard to accidents, and yet, now, it was singular 
that in his reply he had alluded to it again with regard to accidents ; 
and he (Mr. Bates) maintained that there was an inconsistency in 
his making use of that district both for and against his argument. 
He begged to say that he differed from Mr. Brown as to the con- 
clusions he drew therefrom. 

Mr. Brown said Mr. Bates had alluded to the economical work- 
ing of coal pits, and he begged to say that this had nothing what- 
ever to do with his paper. It was the safety of the men’s lives he 
had to do with. As regarded Mr. Bates’ observations about his 
using Yorkshire for and against his argument, he distinctly said 
in his original paper that he knew nothing of the Yorkshire coal 
fields, and he had to draw his conclusions from reports that were 
going about. 

Mr. Bedlington, in the course of a few remarks, asked if Mr. 
Brown, by his proposal, wished to work 300 men at each turn in a 
pit that produced 600 tons a day. If he intended to work up to 
the full working power of the colliery, then he would require 
additional men. 

Mr. Brown replied that what he proposed was to work, as in the 
instance he cited, 600 tons a day by the double shift, instead of by 
one turn in twelve hours. 

The discussion then closed. 


‘* UNDERGROUND LEAD,” BY Mr. BATEs. 
The chairman said the next paper was that by Mr. Bates on 
“Underground Lead.” He thought that at the last meeting it 
was understood that it would be included in the discussion on 


“ THE CLip PULLEY,” BY Mr. H. W. MarrTIN. 
No discussion took place on either paper, but 
Mr. Bates briefly explained the principles of his by means of a 
drawing. 
Mr. Bassett quite coincided with the system, but he objected to 
the great heat n to be ted near the boilers, the 





system being a substitution of steam for horse-power. 
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Mr. Bates explained the system as at work in his own pits, which 
was working most satisfactorily. 

**THe CORNISH ENGINE,” BY Mr. LOAM, 

The discussion on this paper was adjourned in consequence of 
the absence of Mr. Loam. 

The chairman said he was afraid ‘they would not have time to 
read Mr. Bassett’s paper on ‘* The Port of Newport and its Coal 
Field,” and he thought it would be advisable to adjourn the dis- 
cussion on Mr. Bedlington’s paper on ‘* The Duration of the South 
Wales Coal Field” until Mr. Bassett’s paper was read. 

Mr. Bedlington: I think it very desirable that the discussion 
should be adjourned till Mr. Bassett’s paper has been read. As he 
has written one part of ‘‘The South Wales Coal Field,” it will be 
better for the discussion on both to be taken together. 








STRIKES. 

Ar the last meeting of the Statistical Society, Col. Sykes, M.P., 
presiding, a paper was read on ‘*‘ Combinations and Strikes, with 
Reference to Wages and the Condition of Labour,” by Mr. Jacob 
Waley, M.A. 

The following is an outline of the essay, which was exhaustive 
in its treatment, and was attentively listened to by a crowded 
meeting of members. Mr. Waley first discussed the question 
whether strikes were, in any case, economically justifiable. He 
suid that question must be answered in the negative if, in the 
nature of things and under the operation of irreversible, econo- 
mical laws, the labourer was incapable of obtaining, by means of 
a strike, any important advantages which could not more readily 
and beneficially be obtained by less violent means. This was a 
matter upon which the greatest possible differences of opinion 
still prevailed. So much of capital as was paid in wages was the 
fund to be divided amongst workmen. Its proportion to their 
number determined the rate of wages. Capital was attracted to 
a prosperous and repelled from a declining trade, and the interest 
of the workman was, therefore, bound up with that of his trade. 
Capital and labour at variance were like two heads on the same 
stem in perpetual conflict, notwithstanding their having common 
sensation. Ina declining trade a strike, by augmenting its dis- 
advantages, might cause its ruin. Notwithstanding strikes, there 
was prodigious activity in the London building trades, which could 
not be transferred to a foreign soil, and in spite of them the coal, 
iron, pottery, and cotton industries flourished. In fluctuating 
trades, where there must be a large margin of uncertainty in the 
division of returns between profits and wages, a strike may 
advance the latter, perhaps permanently. It was difficult to say 
how far wages rese naturally with prosperity, and it would be 
well if employers would prove by example that they did so. 
Reviewing certain strikes and deducing inferences, Mr. Waley 
questioned the received mode of computing the losses of the 
workmen during a strike by adding the amount actually expended 
to the loss of wages. The money expended took the place of part 
of the wages which would have been earned The contributors 
took upon themselves the loss represented by their contributions; 
the balance of the loss of wages fell upon the workmen on strike, 
but the aggregate of the workmen's loss was equal to the amount 
of wages which would have been earned, and no more. Having 
shown that historians of the strikes of the engineers, the Preston 
operatives, and the London builders, considered that the balance 
of advantage, consequent as well as immediate, was on the side of 
the men, Mr. Waley remarked that there were more solid and 
cogent reasons for preserving the integrity and standard working 
day than for abridging its duration. He saw no objection, but 
rather the reverse, to workmen directing their efforts to a reason- 
able and moderate reduction in the hours of labour instead of to 
a rise of wages. Referring to apprenticeship restrictions, he said 
it must appear strange that, after legal requirements had been 
removed, others should be voluntarily imposed, and they must 
have a pernicious effect in preventing the transfer of labour and 
in hindering the workinan from bettering himself. On the whole, 
although apprenticeship might be sound as a practice, it was 
questionable whether it could afford a reasonable ground for 
combined workmen to make a stand upon against the masters who, 
finding capital and running risk, must mainly control organi- 
sation and industry. Whilst conceding that the power which 
combination conferred upon the workman was essential to his 
protection, it must be earnestly desired that that power should 
rarely be called into active exertion, that its effect should be felt 
rather in promoting peaceful solutions and averting contests than 
in provoking them or determining their issue. That in som: 
districts strikes were so chronic, must arise from some serious 
unsoundness in the relations of employer and workman. Dis- 
cussing remedies, he passed over courts of conciliation as inappli- 
cable to a free bargain, and referred to the successful experiment 
at Methley colliery, of dividing the profits above 10 per cent. 
with workmen, shareholders, and customers, which Messrs, 
Briggs found more profitable to themselves than their former plan 
of working. Messrs. Fox, Wood, and Co., of the Newport Roll- 
ing Mills, Middlesboro’, had introduced a similar scheme without 
making a joint stock company. These schemes did not go so far 
as ordinary co-operation, which might ultimately affect materially 
the organisation of labour. Meanwhile, candour, good temper, 
and understanding of the relations must be relied upon. On the 
whole, he thought the following conclusions might be accepted as 
being in accordance with the facts :—The single workman is, when 
alone, no match for his employer. His weakness naturally leads 
to his combining with others having the same interest with hiw- 
self. This combination may be legitimate though not confined to 
the workmen under one master, but much more extensive in its 
scope. The workmen of a trade may fairly combine for upholding 
common trade interests against a master or any number of 
masters, A strike, or the fear of a strike, is the last resort of 
workmen for enforcing a more favourable bargain with employers. 
Without the assistance of an extensive organisation by which 
funds could be collected from workmen in employment and 
applied for the maintenance of workmen on strike, it would 
hardly be possible that a strike could be conducted to a favourable 
issue. Hence the connection between trades’ unions and strikes. 
A strike for a rise of wages or a reduction in the hours of labour, 
if made when the condition of trade renders such a demand 
reasonable, if not resorted to until peaceable means have failed, 
if carried on without violence or intimidation, is not necessarily 
to be condemned on economical or other grounds, but, as it is 
sure to inflict great loss and distress, and to impede the produc- 
tion of the wealth on which both employers and workmen must 
live, it should be regarded as a great calamity, and should not be 
undertaken without careful consideration of the circumstances 
of the trade, nor while there is a chance that the dispute may be 
amicably settled by peaceable means. Employers must consent 
to abandon the autocratic view of the position of the chiefs of 
industry; they must be forbearing and conciliatory in their rela- 
tions with their workmen; they must recognise in the trades’ 
union a power co-ordinate with themselves, and consent to regard 
it as representing the workman in those matters on which he 
has a right to be heard, such as his hours of labour and the 
salubrity of the factory in which he works. On the other hand, 
they are not bound to admit of the interposition of the society 
as to any matters not immediately connected with the remune- 
ration, health, and comfort of the workman, Workmen, both 
individually and when ted in trade societies, must bear in 
mind that they have a common interest with their employers as 
well as a separate interest. Both are interested in the augmen- 
tation of the trade resources which form the fund to be shared 
between them, and it is only when the apportionment takes pace 
that there is room for variance. Trade unions must avoid m dling 
and officious interference, 2s those whose means keep industry 
going and who run the risks attendant on industrial under- 
takings, must be left to control and discipline —- Unions 
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constituents incalculable mischief when they hinder the growth 
and impair the prosperity of the trade to which they belong. 
‘They must keep to their own functions, that is the protection of 
trade interests and the due administration of their common funds. 
Their action for political objects can only be fatal to their efficiency 
for the purposes for which they were formed. Above all, they 
must respect the freedom of others, whether masters or workmen. 
Only when they abstain from coercion, rely on the free and 
voluntary support of their members, and forbear to interfere with 
the liberty of others, can they expect to win respect or support 
from enlightened opinion. In the ensuing discussion the views 
of Mr. Waley were generally endorsed. 

MANCHESTER ASSOCIATION FOR THE PRE- 
VENTION OF STEAM BOILER EXPLOSIONS. 
Tue following is Mr. Fletcher’s (the chief engineer) 

monthly report, just delivered :— 

During the last month 342 engines have been examined, and 
503 boilers, as well as three of the latter tested by hydraulic 
pressure. Of the boiler examinations, 408 have been external, 
9 internal, and 86 entire. In the boilers examined 77 defects 
have been discovered, 10 of them being dangerous. 

Of some of the defects mentioned above further particulars 
may be given. 

Injury to Furnace Crowns,— The case referred to arose through 
the attendant’s leaving the blow-out tap of his boiler open, with 
the fires burning. The boiler, which was one of a series of three 
set side by side, and connected together, had recently been let-off 
for cleaning, and the fireman was getting up steam to set it to 
work again, when, observing that there was more water in the 
gauge glass than necessary, opened the blow-out tap at the bottom 
of the boiler to lower it, and, forgetting a few minutes after that 
he had done so, went away to oil the machinery, leaving the 
boiler with the fires burning and the water running out through 
the open tap. He was absent about a quarter of an hour, and on 
his return found the boiler empty, and the furnace crowns red 
hot, ‘The boiler was fitted with a low water safety valve, as well 
as a fusible plug on each furnace, but as there was no steam the 
safety valve could sound no alarm, and as there was no water, 
though the fusible plugs both melted, the fires were not damped. 
In such cases as this, which are by no means infrequent, of fires 
being left burning in empty boilers, it is clear that neither low- 
water safety valves nor fusible plugs are of any avail, though the 
difficulty may be met by the very simple plan of blowing-out at 
the surface of the water by means cf a scum tap placed above the 
level of the furnace crowns. There was a scumming apparatus in 
this boiler, but the outlet was unfortunately connected with the 
blow-out at the bottom, whereas the two should have been distinct, 
and the outlet for the scumming apparatus above the level of the 
furnace crowns. Had this been the case, even though the scum 
tap had been left open, it could only have lowered the water to its 
own level, and being above the furnace crowns could not not have 
laid them bare; while the charge of blow-out taps at the bottom 
of boilers should be trusted solely to the head engineer, and the 
spanner kept by him under lock and key. These recommenda- 
tions have already been given on a previous occasion in the report 
for September last, when referring to a precisely similar case of 
injury to furnace crowns. 

Deficiency of Water.—This case was met with on the fireman’s 
going to work on a Monday morning, when he found the boiler 
empty, the fires burning, and the furnace crowns red hot. The 
boiler had been cleaned out on the previous Saturday, and left on 
the following day with the fires banked up, the steam at a pressure 
of 91b. per square inch, and the water about i2in. above the furnace 
crowns, when the attendant, on arriving on the Monday morning, 
found it in the condition just stated. It appears that the joint 
of the mudhole cover, placed at the bottom of the front end plate 
of the boiler, had frequently given trouble from leakage. It was 
made with yarn, while the faces of the cover and mouthpiece were 
very rough. There appeared, on examination, little room to 
doubt that the water had escaped through this joint, while this 
view is confirmed by the fact that near to this boiler there was an 
excavation for a new one, the ground of which was found by the 
attendant on his arrival in the morning to be quite wet, just as if 
the contents of the boiler had been drained into it. Had the joint 
surfaces of the cover and mouthpiece been properly got up and 
brought together metal to metal, the leakage just described could 
not have occurred. 

Fracture.—This defect is, perhaps, one more pregnant with 
danger than any before met with in the inspections of this associa- 
tion. It was found in one of three boilers, all of which were 
about 7ft. Gin. in diameter, connected together, and worked at a 
pressure of nearly 60 lb, on the square inch. The defect consisted 
of a crack which ran from rivet hole to rivet hole of the inner 
overlap of the plate, at a longitudinal seam of rivets near to the 
top of the boiler, the depth of the crack being half the thickness of 
the plate, while it extended to within a few inches of its entire 
width. Had it developed, as many cracks do, so as to lead to the 
rupture of the plate, the most serious consequences must have 
resulted. Not only would the shell of the boiler in question have 
been torn in pieces, but the adjoining boilers thrown from their 
seats, and possibly exploded from the shock, as has been found to 
be the case under similar circumstances. The boiler was but about 
three years old, so that it shows that entire examinations are im- 
portant even for new boilers. 

Explosions.—Before entering on the explosions for the past 
month, fuller details may be given of explosion No. 49, which was 
but briefly referred to in the last report. It is one of considerable 
interest, and I made a personal examination of the fragments a 
few days after the explosion occurred. 

No. 49 explosion occurred in one of our large commercial ports, 
at about three o'clock on the afternoon of Tuesday, October 9th, 
to a small portable boiler employed on board a sailing vessel in 
driving a winding engine for hauling on board the cargo. This 
explosion was of a most melancholy character, not simply from the 
fact of eight persons having been killed, but from their deaths 
being perfectly gratuitous, since they arose from the improper 
construction and equipment of the boiler, which might have easily 
been corrected; while two other men were killed as recently as 
the 21st of April last by a similar boiler, which was turned out by 
the same maker, and burst from a precisely similar cause, full 
particulars of which were given in the Association’s monthly 
report for May last, and presented gratuitously as usual to the 
public at large through the medium of the scientific and daily 
journals. 

The boiler, which was not under the inspection of this associa- 
tion, was of about 4-horse power and of vertical construction, 
having an internal conical fire-box, containing two horizontal 
water tubes running across it. Its size was quite diminutive, 
which, as has been stated on previous occasions, it is important to 
notice in connection with the very fatal results of the explosion, 
since the danger of small boilers is apt to be overlooked. Its 
height was only about 5ft. 6in., while the diameter in the shell 
was but 2ft. Gin., and in the internal furnace 2ft. at the bottom 
and 6in. at the top, the thickness of the plates being jin. in the 
shell and jin. in the furnace tube, while the working pressure was 
about 100 lb. on the square inch, the bursting strain, as stated by 
the makers, being as high as 500 Ib, 

The equipments of this boiler were defective both in the case of 
the man-hole and safety-valve. The man-hole, which measured 
13in. horizontally by 10in, vertically, was not strengthened as it 
should have been with a substantial mouth-piece, nor even with a 
wrought iron ring, but had an ordinary internal cover, held up by 
one or two bolts suspended from arched bridges, notwithstanding 
the high working pressure and the lightness of the plates already 
described. The safety valve arrangement was most objectionable. 
Every boiler should have two good valves, whereas this had but 
one, and that of a most dangerous class, It was fitted with a 








spiral spring, precisely similar to the one described in the report 
for May last, which proved on being submitted to a most careful 
hydraulic test to be so rigid as to prevent the valve rising 
sufficiently to admit of a free escape of steam. A compression of a 
little more than one-eighth of an inch raised the load upon the 
valve from a pressure of 80]b. on the square inch to 200]b., in 
addition to which the two nuts by which the spring was held down 
were loose, and neither guarded nor locked in any way, while the 
pillar bolts that carried them had neither stop collars nor ferules 
to prevent their being overscrewed, so that the valve could at any 
time be tampered with, or the engineman, in replacing the valve 
after taking it out, ashe would have to do occasionally for cleaning, 
&c., might easily put on 1001b. more than the woe ary | pressure 
without knowing it. Indeed it was a matter of perfect haphazard 
whether he loaded the valve to 100Ib. or to 2001b. There 
was only a turn of the nut between safety and explosion, or a 
single thread between life and death. Such a valve was, indeed, no 
safety valve at all, but only a delusion and a snare, totally unfit to 
be put on any boiler whatever, but more especially so on a small 
portable one, which from the fact of these boilers not always being 
in the hands of the most skilled attendants, should be the more 
carefully contrived for simplicity and safety. - 
The boiler burst at the unguarded manhole, eight rents starting 
from it, which ripped up the shell into fragments, and tore them 
away from the furnace tube, which was left uninjured, The man- 
hole cover, which faced towards the stern of the ship before the 
explosion, was shot through the sides of a poop cabin in that 
direction, while the main portion of the shell recoiled towards the 
bow, and embedded itself in adeckhouse, the domed crown plate 
of the shell being thrown upwards, and afterwards found on the 
deck of a neighbouring vessel, while the bulwarks were so splin- 
tered that they presented the appearance of having been in action. 
Added to this, five men were laid dead on the deck, and two others 
blown overboard, while another was so seriously injured that he 
lingered but a day or so before he died. The sight of the dead 
bodies laid out on deck, and the boiler plates bathed in their 
blood, is described as perfectly sickening; and reference to these 
facts is made that the disastrous consequences may be appreciated 
of turning out improperly-finished boilers, the importance of 
which is so sadly overlooked. A consideration of the direction in 
which the fragments of the boiler were thrown, the manhole cover 
being shot in one direction, and the main portion of the shell 
recoiling in the other, if taken in conjunction with the original 
position of the boiler prior to explosion, as well as with the eight 
rents which radiated mate the unguarded manhole, prove incon- 
testably that it was at that unguarded manhole the boiler first gave 
way. 
The cause of the explosion was made a matter of the most 
searching investigation by the coroner, who indefatigably pursued 
the inquiry for three entire days. Neither the makers of the 
boiler, however, nor the intermediate party who had sold it to the 
shipowners, were present at the inquest, both excusing themselves 
on the plea of illness, but the makers were represented by their 
lawyer as well as by their manager. In their defence they at- 
tempted, as is usual in these cases, to throw all the blame upon 
the poor engineman who had been killed by the explosion. The 
ad gentleman tried hard to prove that the engineman had allowed 
the furnace tube to be laid bare and overheated, through neglect- 
ing his feed, and that water must then have been dashed upon the 
hot plates, either from the sudden introduction of the feed, or 
starting of the engine, in consequence of which an excessive and 
uncontrollable pressure of steam had been instantaneously gene- 
rated, which burst the boiler into fragments with the force of an 
ignited charge of gunpowder. It may be questioned whether such 
consequences would have resulted even if the furnace tube had 
been overheated as supposed, since the feed water was pumped 
into the boiler at the bottom, or nearly so, so that it could only 
have submerged the furnace tube little by little as it rose and cooled 
it down gradually, which could not, it is thought, have produced 
any rapid generation of steam. In support of this a case mentioned 
in a previous report may be referred to, in which water was pumped 
into a red hot boiler without having any other effect than so strain- 
ing the seams from violent contraction that they leaked like a sieve, 
and the water ran out of the boiler faster than the engineman 
could pump it in, which was the first intimation he had of anything 
being wrong. These remarks, however, must not be misunderstood. 
It is not by any means intended to countenance the introduction 
of the feed into boilers after the furnace crowns have been laid 
bare and overheated : under such circumstances the fire should be 
withdrawn as soon as practicable, and the furnaces allowed to cool 
down gradually. The question raised is whether the contact of 
water with hot plates would instantaneously generate such a sud- 
den pressure of steam as to burst the outer shell. This inquiry is 
a most important one, especially since so many explosions are 
popularly attributed to this cause. It deserves to be submitted to 
the test of practical experiment as the only satisfactory way of 
determining the question.* But whether the legal gentleman's 
hypothesis be correct or not, it will be seen on referring to the 
facts of the case, that it does not apply in the present instance. 
It is true that the furnace tube was siightly discoloured a little 
below the water line, for a belt of about 12 inches in width, but at 
the same time the soot remained on the inner side of the furnace, 
and the plates were not in any way distorted nor the seams opened, 
while the two transverse water tubes, which passed through the 
middle of the flame, were entirely unaffected either at their plates 
or seams of rivets, which, it is thought, is scarcely consistent with 
the view of the furnace tube having been overheated, and at the 
same time submitted to a high pressure of steam. In addition to 
this, it was given in evidence that the engine was not working at 
the moment of the explosion, but standing during the dinner hour, 
so that the feed was not being pumped in, as supposed, or the 
water agitated by the working of the engine ; while, in addition, 
there appears to have been plenty of water in the boiler at the 
time, since, although the glass tube was broken, the water was up 
to the lower tap but about ten minutes before the explosion, when 
at the same time the attendant was seen to screw down the safety- 
valve, with a brisk fire burning, and the engine, as already stated, 
standing still. From this it will be seen that the assumption of 
the legal gentleman, that water was dashed on to the furnace tube 
when overheated, is quite unsupported by the evidence. The 
manager differed from the legal gentleman just quoted, and did 
not attribute the explosion to shortness of water, but to excessive 
pressure of steam in consequence of the attendant’s having screwed 
down the safety valve ; but did not consider it improper to turn 
out such safety-valves without stop ferules, so as to prevent their 
being overloaded in this way, and thought them quite as safe as 
any others. He also considered the boiler to be stronger at the 
unguarded manhole than at the seams of rivets, that it would have 
stood a test of 5001b. on the square inch, and that there must 
have been about that pressure of steam in it at the time of the 
explosion. Inshort, the boiler was a good one and suitably equipped, 
but the attendant was either careless or ignorant, and nothing 
could have prevented the explosion. Two scientific witnesses, as 
well as myself, gave evidence at the inquest. One of them, who 
was for years the chief engineer of the Great Britain steamship, 
and subsequently of the Great Eastern, thought the boiler, fitted 
with such a safety-valve, might fairly be likened, from its mur- 
derous propensities, to one of the “‘ infernal machines” of French 
notoriety ; and he had, shortly after the explosion occurred, on 
examining a similar boiler made by the same makers, seen the 
engineman screwing down the safety-valve, though with steam at 
a pressure of 90 Ib. per square inch ; and he mentioned this fact 
to show the ed nature of these safety-valves, the ease with 
which they could be tampered with, and the impropriety of turn- 
ing out boilers with a single one only. The three scientific wit- 


* At the meeting of the committee at which this report was read the pro- 
priety of attempting to determine this question by actual experiment was dis- 
, and it was unanil agreed that the subject was of sufficient 
importance to justify this course, and, therefore, it was resolved that a boiler 
should be purchased expressly for the purpose of practical test. 











nesses arrived unanimously at the conclusion that the explosion 
did not arise from shortness of water, but from the weakness of 
the boiler at the u manhole, in conjunction with the 
highly defective safety-valve ; or, in other words, from simple 
ressure of steam, which the safety-valve was too defective to re- 
ieve and the boiler too weak to withstand. Ms 

The coroner, in summing up, stated that he considered such a 
safety-valve as the one in question, which could be loaded either to 
20 Ib. or 500 Ib., or, indeed, locked fast, while it had no graduated 
scale to show the er, or stop ferules to prevent it, was a most 
deadly instrument, and that it was a fatal mistake to have placed it 
in the hands of an ordinary engine driver. This the jury did not 
fail to appreciate, and while they brought in a verdict of “ acci- 
dental death,” as directed by the coroner on account of the divided 
responsibility, they added *‘that they were of opinion that the 
equipments of the boiler were bad in the extreme, and that such 
safety valves ought at once to be removed from all steam boilers, 
at all events from those used in their own port;” and also, “‘ that 
after the sad explosion which took place on the 21st of April last 
of a boiler made and equipped by the same makers as the one 
under consideration, the jury were of opinion that the makers 
were highly censurable for sending out such boilers with such 
dangerous equipments.” 

It is thought that the coroner did much to prevent the recurrence 
of other wwe his painstaking investigation on the present 
occasion, and if full investigations were always made, and the 
truth fully spoken as well as fully circulated, much would be done 
to diminish the number of fatal explosions. The fact of a number 
of these dangerous boilers apr nse use in different vessels lying in 
the large port in which this explosion occurred, excited a good 
of apprehension, and stimulated the view that Government inter- 
vention was y for tection of the ber of people 
that frequented the docks. It is thought, however, that much 
may be pm simply by faithful investigations and plain-speaking 
verdicts, without any Government interference; that if this 
course were generally adopted, which it unfortunately is not at 
present, the number of explosions would be materially reduced in 
the course of twelve mont At all events faithful investigation 
and truthful speaking should have a fair trial before Government 
interference is resorted to. 

TABULAR STATEMENT OF EXPLOSIONS 
FRroM OCTOBER 27TH, 1866, TO NOVEMBER 23RD, 1866, INCLUSIVE. 
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For the past month I have to report five explosions, by which 
six persons have been killed and one other inj Not one of 
the boilers in question was under the inspection of this association. 
I visited the scene of the catastrophe of No. 53 two or three days 
after the explosion occurred, while I have obtained particulars of 
several of the others; but though they are of special interest, they 
have been received too recently to be included in the present 
mgert, but will be given on a future occasion. 

No. 53 explosion occurred at half past seven o’clock on the 
evening of Sunday, November 1ith, and resulted in the instan- 
taneous death of the engineman, as well as in serious injury to a 
lad standing near the boiler at the time. 

The boiler, which was not under the inspection of this associa- 
tion, was of the Cornish type, being internally fired, and having a 
single furnace tube running through it from end to end. It mea- 
sured about 16ft. Gin. in length, while it had a diameter in the 
shell of 5ft. 9in., and in the furnace tube of about 3ft. lin., the 
thickness of t»e plates being in the qeneeen portion of the 
shell yyin., in the fiat ends jin., and in the furnace tube y,in. for 
half its length at the firing end, and jin. for the remainder at the 
back, while the stated pressure at which the safety valve blew off 
was 621b., as shown by a mercurial steam gauge of the double 
column inverted syphon class, the shorter leg of which has a 
larger diameter than the other. The calculation of the safety 
valve, however, gives a pressure of nearly 801b., since the valve 
had a diameter of from 4in. to 4jin., measuring to the bear- 
ing surface, while the proportions of the lever were 13 to 1, 
and the load at the end consisted of a ball weighing 67 Ib. as well 
as a weight of 131b. Possibly, however, the weight of 13 1b. was 
not always applied, when the blowing-off pressure, as calculated 
from the safety-valve, would have been 67 Ib., which agrees 
nearly with that stated to have been shown by the gauge. Safety- 
valves frequently commence to blow off at a few pounds below 
the pressure they should do according to calculation, on account of 
the faces of the valve and seating not accurately fitting one 
another on their inner edge, which may arise either from the two 
faces not being at precisely the same angle, or from want of grind- 
ing to a true surface. It does not follow that a valve should leak 
under these circumstances, as it may be tight at the outer edge of 
the seat, though not at the inner one; but in consequence of this 
inaccuracy, the steam insinuates itself between the two faces, and 
thus operating on a larger area than that due to the accepted 
diameter of the valve, lifts it at a slightly lower pressure of steam 
than it otherwise would. Safety-valves with wide bearing surfaces 
are more liable to this inaccuracy than those with narrow ones. 

The boiler failed at the furnace tube, which collapsed from one 
end to another, in a line a little to the right-hand side of the 
crown, rending away, for about a third of its circumference, from 
the flat end plates at the back and front of the boiler, while, in 
addition, a portion of the tube at the front end bulged upwards, 
until the plates at the top and bottom of the furnace met together. 
On the occurrence of these rents the steam and water rushed out 
from the furnace mouth, blowing a lad, who was the son of the 
owner, up into the air, and throwing him on to the roof of an ad- 
joining building, while the engineman was hurled altogether out of 
the premises, and dashed hogar a dwelling-house in a street lead- 
ing up to the works, his body being picked up in a terribly muti- 
lated state, at a distance of upwards of one hundred yards from the 
firing-place in which he had been standing, in addition to which 
the boiler was thrown u its side, its seating altogether de- 
stroyed, the house in which it stood brought down, and the works 

enerally dismantled; while the débris was scattered in every 
aire tion, and some portions thrown to considerable distances, one 
of the bricks entering the room of an adjoining cottage, where it 
struck a man on the leg, who was ill at the time, and died on 
the following day. The pecuniary loss to the owner was con- 
siderable. 

The explosion was not caused by shortness of water. This was 
clear on an examination of the furnace crown and a consideration 
of the character of the collapse. The plates were not down 
at the furnace crown, nor more affected there than elsewhere, 
which they would have been had overheating from shortness of 
water occurred, but the of the tube was flattened and 
distorted from end to while the bottom, as 
stated, was b upwards at the furnace end, whi 
could not possibly have been due to shortness of water, 
so that the cause of the explosion must be sought else- 
the greatest recklessness on 
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seems to have been desirous to bottle up a great pressure of 
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steam ready for use the next day, and therefore as soon as it 
commenced to blow off, at a pressure of 62 Ib. by the gauge, he tied 
first onebrick on to the safety-valve, then a second, and ultimately 
a third, which, with the weights already described, would give a 
pressure of, as nearly as may be, 110 lb. on the ra sage inch. He was 
warned of the danger by a man standing by, who saw a pressure 
of 681b. on the steam gauge, as he left the boiler-house just in 
time to escape the effect of the explosion. The pressure gauge 
only ranged up to 701b.; and as the column was an open one, the 
mercury would have been blown out if that pressure had been ex- 
ceeded, and thus have left a witness of the fact, had not the 
engineman, as I am informed, shut a tap in the steam pipe between 
the boiler and the gauge, thus cutting off the connection between 
the two, and rendering the steam gauge inoperative. 

Of the recklessnes of the engineman there can be no question, 
and it cost him his life; but if the whole truth must be spoken with 
regard to this explosion, more must be said; in the first place, with 
regard to the i pet of the attendant, and, in the second, the 
inefficiency of the boiler and its fittings. Culpable as the engineman 
clearly was, there are plenty of men to be had who are too well 
educated and too reliable to be so foolhardy as to blow either 
themselves or their masters’ boilers to pieces; and if it be objected 
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Grants and Dates of Provisional Protection for Six Monthe. 

2551. JOHN WILLIAM DANIELL, Chancery-lane, London, “ Improvements in 
the construction and mode of propulsion of | ive carriages, and in 
apparatus to be used in connection therewith.”—4th October, 1866. 

3041. THOMAS MURRAY GLADSTONE, York Chambers, Adelphi, Strand, West- 
minster, ** Imp n the fi of chains and chain cables, and 
in the machinery therefor.”—20¢h November, 1866. 

3137. JAMES WADSWORTH, Heaton Norris, Lancashire, “ Improved methods 
of rendering the soles and heels of boots, shoes, and clogs more durable, and 
for improved modes of constructing the articles to be used for that purpose, 
and also for i i hods of fi i ble heels of boots and 

3139. EDWARD HUGHES, Bagilt, Flintshire, ‘impr ts in hinery or 

PP for exh and forcing air and gases and for propelling vessels.” 

3143, JOSHUA FIELD, Lambeth, Surrey, ** Impr in and i with 
steam engines.”—29th November, 1866. 

3149. HYDE BATEMAN, Barnes, Surrey, ‘‘ Improvements in pumps and fire- 
engines.” 

3151. LUKE TURNER, Leicester, “ Improvements in machinery for the manu- 
facture of elastic fabrics.” 

3153. ALFRED DAVY, Sheffield, ‘‘ Improvements in chair supports for the rails 
of railways.”—30th November, 1866. 























that the employment of a superior class of men would necessitate | 3155. PETER MCGREGOR, Manchester, “Improvements in machinery for 


a higher rate of wages, and thus increase the working expenses, it is 
thought that this may be fairly answered by contrasting the small 
outlay necessary to meet the rise of wages with the expense of such 
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spinning and doubling.” 
3157. WILLIAM CRIGHTON, Manchester, * Certain im 
0 ployed in the preparat and fi 








e in app 
ure of cotton, wool, silk, 
and other fibrous substances.” 


& catastrophe as the present, which laid the works in ruins. False | 3159. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improved ma- 


economy is the cause of many explosions. With regard to the boiler 
and its fittings: had these been all they might have been, the ex- 
plosion would not have happened. Every boiler should have a 
duplicate safety-valve. Had one of these been of the description 
adapted for blowing-off when the water sinks below its proper level, 
and which are fitted with an internal weight, the attendant could 
not have gagged it without letting the steam down, taking off the 
manhole lid, and getting inside the boiler, which he had no oppor- 
tunity of doing; while, if the second safety valve had been of the 
external dead-weight class, a few bricks added to the proper load 
would have had but little effect upon it. The difference between 
overloading a dead-weight or a lever safety-valve must be obvious 
ata glance. Thus :—The proportions of the lever in the present 
instance were thirteen to one, so that every pound hung on to the 
end put thirteen upon the valve, and the three bricks added 27 Ib. 
per square inch, while with a dead-weight valve of equal diameter 
three bricks would only have added 2 lb., so thatit would have taken 
thirty-nine bricks to do as much mischief with the dead-weight 
valve as three did with the lever one. Also three bricks may 
easily be tied on to the end of a safety-valve lever by a piece of 
string, as they were in the present instance, but it is not 
so easy to pile thirty-nine on to the dead-weight valve, 
especially if carried up through the roof of the _boiler- 
house, as these valves frequently are, so as to be in nobody’s reach 
without a ladder, and at the same time conspicuous to all. Both 
these dead-weight and low-water safety valves have been frequently 
referred te on previous occasions; hundreds are at work satisfac- 
torily in different parts of the country, and many of the explosions 
met with would have been prevented bytheiradoption. With regard 
to the boiler itself, it may be added that the furnace tube was not 
strengthened either with flanged seams, encircling hoops, or other 
approved means; and had these precautions been adopted the boiler 
would not have burst as it did, at a pressure of 110 1b. per square 
inch, while there is reason to doubt, judging from the direction of 
the collapse, whether the furnace tube was truly cylindrical, which 
it is most important should always be the case. Important, how- 
ever, as these considerations are, the construction of the furnace 
tube has not so immediate a bearing upon this explosion as the 
question of fittings referred to above. 

In conclusion, while there is no question as to the culpable 
reckl of the engi , and that it proved the immediate 
cause of the explosion, by leading to an excessive pressure of steam, 
yet it must be added that a well-made boiler, equipped as recom- 
mended above, and as many are, could not without difficulty have 
been blown up by the attendant, even if he desired to do so, while 
there are plenty of suitable men to be had, who would not blow 
up a boiler if they could. Superior attendance and superior boilers 
would prevent the recurrence of such explosions as the present. 











THE FIRE AT THE CRYSTAL PALACE.- -DESTRUCTION OF MOPELS, 
—Among the many works of art consumed by the late fire at the 
Crystal Palace were the extensive and valuable collections of 
naval and engineering models, placed in the galleries of the tro- 
pical department. Conspicuous among those was'the model of the 
great suspension bridge, half a mile in length, over the River 
Dnieper at Kieff, in Russia, erected about fifteen years ago by Mr. 
Vignoles, F.R.S., for the then Emperor, at a cost of nearly half a 
million sterling. This model was first shown in London at the 
Exhibition of 1851, and was subsequently placed, on loan, in the 
Crystal Palace, where it remained many years. It was con- 
sidered a remarkable work of mechanical skill, and was constructed 
at an expense of several thousand pounds. The loss to Mr. Vig- 
noles is irreparable, though a duplicate model remains in the 
Engineering Gallery at St. Petersburg, placed there by the Em- 
peror Nicholas I., to whom it had been presented, with the 
imperial permission. 

THE New STEAMSHIP COLOMBIAN.—The West India and Pacific 
Steamship Company’s steamer Colombian has arrived in the Mersey 
from the builders’ yard at West Hartlepool, where she has been 
constructed by Messrs. Pile, Spence, and Co. Her dimensions are 
300ft. long by 37ft. beam, and 25ft. deep, registering gross 1,991 
tons. She is brig-rigged, and fitted with disconnecting gear for 
taking advantage of fair winds, but no bowsprit, having an up- 
right stem—the plan usually adopted by her owners. Great care 
has been taken to ensure strength, and at the same time to obtain 
buoyancy, steel having been largely introduced into the upper 
fastenings. The engines, constructed by Messrs. T. Richardson 
and Sons, Hartlepool, are from the designs of their manager, Mr. 

xeorge W. Jaffrey, and have been successfully carried out under 
the inspection of Mr. William C. Lang, the company’s superin- 
tendent engineer; they are about 250 nominal horse-power, and have 
direct-acting inverted cylinders, 55in. diameter and 4ft. stroke, the 
longest stroke yet adopted inthis size of engine. They are fitted 
with surface condensers, containing 3262 square feet of cooling 
surface, and also made to work by the usual jet injectionif re- 
quired. Economy of fuel is sought to be obtained by working 
expansively, by separate valves, cutting off at from Gin. to 24in., 
together with a high speed of piston. On the trial trip from Hartle- 
pool to Liverpool, the revolutions averaged about fifty-eight, and 
at times as high as sixty-seven, with an exceedingly small consump- 
tion of coal. The stopping and starting is readily managed by one 

erson, by means of steam starting gear. The boilers, four in num- 

r, with three furnaces each, giving an abundant supply of steam, 
are constructed to work with steam of 30 1b. pressure, and the 
feed water is heated by the exhaust steam. Great care has been 
adopted to guard against contingencies:—the engine-room compart- 
ment, 56ft. long, is divided into two equal parts by means of 
sliding doors on the cross bunker bulkhead—thus avoiding the 
risk of this large space filling altogether with water. Steam can 
be admitted into any hold to act as a fire extinguisher, and in 
addition to large engine and donkey bilge pumps, drawing through 
accessible rose boxes and cocks all well above the floors, there are 
powerful pumps on deck attached to work from the steam winches, 
the plan generally adopted in this company’s fleet. On the pas- 
sage from West Hartlepool to Liverpool (her first trial) theaverage 
speed was 114 knots, and the consumption of north country coal 
only 27 tons per day. The West India Company have a similar 


vessel, the Australia, in progress at the same yard. The Colombian 
will be despatched on the 20th inst. on the company’s regular route 
fo: Bar>adoes, Puerto Cabello, Curacoa, and Colon, 





chinery for untwisting, opening. and carding all kinds of rope and cordage.” 
—A communication from William Wilson Davenport, Rue St. Sébastien, 
Paris. —\st December, 1866. 

3167. JAMES NUTTALL, Walmersley, near Bury, Lancashire, “ Improvements 
in looms for weaving.” 

3162. MARC ANTOINE FRANCOIS MENNONS Southampton-buildings, London, 
“An improved apparatus for the automatical performance of music on 
pianos, organs. and other keyed instruments of like description.”—A com- 
manication from Juan Amann, Bilbao, Spain.—3rd December, 1866 

3208. RICHARD CARTE, Charing Cross, London, ‘‘ Improvements in the musical 
instrument designated the flute.”—5th December, 1866. 

3210. ROBERT DUNCAN, Port Glasgow, Renfrewshire, N.B., “* Improvements 
in arrangements for applying auxiliary power to sailing ships.” 

3212. PAUL EMILE DE WISSOCQ, Rue Richepanse, and LOUIS KRASINSKI, Rue 
de Penthievre, Paris, “ Improvements in the treatment of ores of metals, of 
which the sulphates are soluble in water.” 

3214. JOHN WILLIAMSON, South Shields, ** Imp! 
of alkalies.” 

3216. PETER SANDERSON and ROBERT SANDERSON, Galashiels, Selkirk, N.B., 
“Improvements in the manufacture of yarns, and in the machinery or 
apparatus employed therefor.” 

3218. REUBEN ACKROYD, Ovenden, and WILLIAM MAUD, Halifax, Yorkshire, 
“ [mprovements in screw gill boxes for preparing wool and other fibrous sub- 
stances.” 

3222. JOHN CAMERON MACDONALD, Waddon, near Croydon, and JOSEPH 
CALVERLEY, Albany-road, Camberwell, Surrey, “Improvements in ma- 
chinery for printing and cutting into sheets rolls of paper, and for collecting 
sheets so cut, also in the manufacture of stereotype printing surfaces.” 

3224. WILLIAM CLARK, Chancery-lane, London, ‘* Improvements in electro- 
magnetic apparatus for obtaining motive power.”—A communication from 
Eloi Poitevin, Boulevart St. Martin, Paris.—6th December, 1866. 

3226. ALEXANDER COLVIN FRASER, Colchester, Essex, ** Improvements in 
apparatus used in the manufacture of gas.” 

3228. WILLIAM CLARK, Chancery-lane, London, “ An improved detaching 
hook.”—A communication from Samuel Browa and Leon Level, New York, 


nts in the fi 





J.8. 

3230. JOHN MCGLASHAN, Glasgow, Lanarkshire, N.B., *‘ An improved cap or 
cover to be applied for securing and labelling bottles.”—7th December, 1866. 
3234. HENRY CHARLES LUCY, Liverpool, Lancashire, “ Improvements in con- 
necting or fastening the ends of iron and other metal bands surrounding 
bales of cotton and other like packages.”"—A communication from Samuel 

Boyd, New Orleans, Louisiana, U.S. 

3236. WILLIAM ROBERTSON and CHARLES JAMES WADDELL, Manchester, 
“Imp nents in driven by human, animal, or other power 
having a reciprocating motion, as gins, mowing and reaping machines, 
reciprocating saws, aud others of that class."—8th December, 1866, 








Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

3361. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ An improved machine for digging fF also plicable to 
digging for other purposes."—A eommunication from William Hodge 
Burridge, Cleveland, Ohio, U.8.—20th December, 1866. 

3371. WILLIAM CLARK, Chancery-lane, London, *‘ Improvements in appa- 
ratus for producing a draught in furnaces, and for purifying the smoke 
heref ®. i from Claude Moret and Félix Raux, 

December, 1866. 








Boulevart St. Martin, Paris.—21st 





Patents on which the Stamp Duty of £50 has been Paid. 

3306. JOSEPH CLEGG. High Crompton, near Oldham, Lancashire, “ Piled 
fabrics.” - 31st December, 1863. 

3278. WILLIAM WILSON, Manchester, “ Ornamenting stoves, &c.” — 28th 
December, 1863. 

3283. THEODORE BOURNE, New York, U.S., “Cotton gins.”—29th December, 


1863. 

3307. JOHN DALE and HEINRICH CARO, Manchester, “ Dyeing and printing.” 
—3ist December, 1863. 

19. JAMES BULLOUGH, Baxenden, New Accrington, Lancashire, ‘Sizing 
yarns, &c.”—4th January, 1864. 





Patents on which the Stamp Duty of £100 has been Paid. 
2958. ALEXANDER MCDOUGALL, Manchester, “ Disinfecting and antiseptic 
b "—28th Di ber, 1859. 
2969. JAMES STEAD CROSLAND, Johnson Brook, near Hyde, Cheshire, “‘ Steam 
engines and boilers.”—29th December, 1859. 


Notices of Intention to Proceed with Patents. 

2147. JAMES SYSON NIBBS, Lozells, Aston Manor, Warwickshire, ‘* Imp 
ments in lamps for burning a combination of mineral and vegetable spirits.” 

2151. JOHN MOORE HYDE, Greenwich, Kent, “ A new or improved method of 
constructing armour-plated ships and vessels.” 

2157. GEORGE CARTER, Mottingham Lodge, near Eltham, Kent, ** Improve- 
ments in propelling ships and other navigable vessels.”"—22nd August, 1866. 
2167. EUGENE RIMMEL, Strand, Wi i * Imp ts in apparatus 

for raising liquids, particularly applicable to fountains.” 

2173. WALTER BAYNE, Torquay, Devonshire, “ An improved hat-stretcher.”— 
23rd August, 1866. 

2174. JOHN BARRACLOUGH FELL, Spark Bridge, near Newton-in-Cartmel, 
L hire, ** Imp in, or applicable to, 1 ive engines and 
carriages adapted more particularly for use on railways having steep inclines, 
but which may be also used upon railways of ordinary gradients.” 

2181. WILLIAM EDWARD NEWTON, Chancery-lane. London, ** Improvements 
in organs, pianofortes, and 1 which P are also appli- 
cable to other musical instruments having or employing key-boards.”—A com- 
manication from George Byron Kirkham, New York, U.S.—24th August, 




















1866. 

2185. CHARLES RICHARDSON, Gracechurch-street, London, “‘ Improvements 
in looms for weaving.” 

2195. JULIUS FREDERICK MOORE POLLOCK, Withi near 
“ Imp in hinery or app for pressing bricks, 
or other plastic work.” —25th August, 1866. 

2210. WILLIAM GOULD, Liverpool-road, Islington, “ A new or improved mode 
of reflecting various col d lights and shades upon stereoscopic and other 
objects for producing different effects thereon.” 

2211. LEOPOLD DELAGARDE, Rue Neuve des Petits-Champs, Paris, “‘ Certain 
improvements in binding books.” 

2214. GEORGE HINTON BOVILL, Duke-street, Westminster, “‘ Improvements in 
the manufacture of rails for railways.”—28th August, 1866. 

2236. JAMES: MONTAGUE MELLOR, ore ng New York, U.S., “ Softening, 


Manchester, 
tiles, corbles, 














ig, and eg res. 

2237. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in apparatus 
for propelling and steering vessels.”— A communication from Joseph Athanase 
Ganeval, Boulevart St. Martin, Paris.—30th August, 1866. 

2266. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “A new method 
of bleaching fibres and fabrics of vegetable origin.”—A communication from 
+ Lamson Marie Tessié du Motay and Charles Raphael Marechal, Metz, 

rance. 

2268. WILLIAM COLBORNE CAMBRIDGE, Bristol, Gloucestershire, ‘‘ Improve- 
ments in clod crushers and press wheel rollers.”—3rd September, 1866. 

2316. WILLIAM CLARK, Chancery-lane, London, “ Improvements in leather, 
and in machines for manufacturing the same.”—A commu tion from 
George Valentine Sheffield and James Fitch Coburn, Hopkinton, Middlesex, 
Massachusetts, U.S.—sith , 1866. 

2465. ALEXANDER STEVEN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
apparatus et elevating or conveying yarns or similar materials.”—25th 


2499. THEOPHILUS WOOD BUNNING, Newcastle-upon-Tyne, “ Improvements 
in drifting and rivetting machines.” 

2503. ERASTUS BRIGHAM BIGELOW, Boston, U.S., “ Improvements in power 
looms.” —27th , 1866 
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2551. JOHN WILLIAM DANTELL. Chancery-lane, London, ‘‘ Improvements in 
the construction and mode of propulsion of locomotive carriages, and in 
apparatus to be used in connection therewith.”—4th October, 1860. 

2617. JAMES WARWICK, Rutland-street, Manchester, “Improvements in 
sewing machines.” —l0¢h October, 1866. . 

2710. ERASTUS P-RIGHAM BIGELOW, Boston, U.S., “ Improvements in power 
looms.” ~ 19th October, 1866. 

2876. EDWARD HAMMOND BENTALL, Heybridge, near Maldon, Essex, “ Im- 
Pp in hinery for fs ring screw nuts.”—6ti November, 





1866. 

2990. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ** Improvements in looms for weaving.”—A communication from 
George Crompton, Worcester, Massachusetts, U.S.—15th November, 1866. 

3196. ROBERT HARRILD and HORTON HARRILD, Farringdon-street, London, 
* Improvements in printing machines.” —5ih December, 1866, 

3328. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in nails, and in h 'y for fi ing the 
same.”—A communication from Arlon Man Polsey, Boston, Massachusetts, 
U.S.—18th December, 1866. 

3361. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “* An improved machise for digging potatoes, also applicable to 
digging for other purposes."—A communication from William Hodge 
Burridge, Cleveland, Ohio, U.S.—20th December, 1866. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objecti to such application a! 
the office of the Commissioners of Patents, within fourteen days of its date, 








List of Specifications Published during the week ending 
29th December, 1866. 

1343, 10d. ; 1844, 44.: 1345, 10d. ; 1346, 8d. ; 1347, 8d. ; 1348, 10d. ; 1849, 
4a. ; 1350, Is. 8d. ; 1351, 8d.; 1352, 64. : 135%, Sd.; 1354, 44.; 1355, 4d. ; 
1356, 4. ; 1357, 4'.; 1358, 1s.; 1359. 10d. ; 1360, 2s. ; 1361, 1s. 4d. ; 1362, 
10d. ; 1363, Sd. ; 1364, 41.5 1365, 8d. ; 1366, 6d.; 1367, 8d ; 13968, 44.; 











1369, 4d, ; 1370, 4d.; 1871, 4d, ; 1372, 8d.; 1373, 10d.; 1374, 6d. ; 1375, 
Qe. 4i. ; 1376, 10d. ; 1377, 44.; 1878, 8d.; 1379, 1s. 24.; 1380, 4d. ; 1381, 
4d. : 1382, 2s. 8d. ; 1383, 4d;; 1384, 10d. ; 1985, 4d ; 1385, 44.; 1387, 81. 5 
1388, 8d. ; 1389, 10d.; 1890, 6d. ; 1391, 1s. 4d. : 1392, 4d.; 1393, 4d. ; 1394, 





64. ; 1395, 1s. 6d. ; 1896, 1s. 6d. ; 1397, 8d. ; 1398, 1s. 4d.; 1899, 4d.; 1400, 
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o,° us will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-offive Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty's Patent-office, Southampton-buildings, Chan - 
cery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The fi iptions are made from Abstracts prepared expressly for THE 
at the office of her Majesty's Commissioners of Patents. 


following descr UJ 
ENGINEER, 
Class 1—_PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

1511. EARL OF CAITHNESS, Hill-street, London, “ Cleaning boiler tubes."— 
Dated 30th May, 1866. 

This invention consists in arranging a movable perforated plate or plates 
through the perforations in which the tubes are passed, and which movable 
plate is so constructed that when not in use it will remain in its position at 
one end of the tubes, lying against one of the fixed tube plates. When it ts 
desired to clean the tubes this movable plate is drawn from its position along 
the length of the tubes, and tn its progress it scrapes or cleans such of the tubes 
as are in a foul state.— Not proceeded with. 

1516. E. T. BELLHOUSE and W. J. DORNING, Manchester, ** Certain improve- 
ments in hydraulic pumps and in valves connected therewith.”—Dated 3ist 
May, 1866. 

The patentee claims, First, arranging an’ constructing hydraulic pumps, 
their cistern, and other apparatus, in such a manner that the suction pipes 
may be removed and replaced without removing the cistern cover or unneces- 
sarily disturbing other parts of the apparatus. Secondly, the adaptation and 
application of an air valve to admit air to the pumps, instead of water, after a 
given pressure is attained. Thirdly, the employment and use of a support or 
supports for the large toothed driving wheel of hydraulic pumps to receive and 
sustain the weight thereof when not revolving. And, Lastly, the general 
arrangement, construction, and combination of the apparatus described and 
illustrated in drawings. 

1530. J, YULE, Glasgow, ** Steam engines.” —Dated \st June, 1866. 

This invention relates to steam engines, and the advantages of the improved 
arrangements comprised in it are simplicity and economy in construction with 
easy working of the parts, whilst the steam valves being separate from the 
exhaust valves can be actuated so as to cut off steam at any desired point 
without interfering with the exhaust valves, which last are worked by a 
separate eccentric. The invention cannot be described without reference to 
the drawings. 

1535. S. TURTON, Heaton Norris, Lancashire, “ Apparatus applicable to steam 
boilers or generators.” — Dated 2nd June, 1866. 

This invention relates to apparatus for introducing feed-water into boilers, 
and also for collecting and carrying off the scum or dirt which collects upon the 
surface of the water in a boiler, and may be said to consist of an improved 
method of arranging such apparatus so as to combine in one and the same 
apparatus an effectual means of performing both these operations. To effect 
this the patentee uses a tube or pipe, or series of tubes or pipes, extending 
within the boiler from the front plates towards the other end ; at the end of the 
pipe, or formed upon it, is a trough, or a series of troughs, which troughs com- 
municate with the interior of the pipe or tube by means of perforations. This 
apparatus is so fixed that the troughs may be a little below the surface of the 
water, and may be above the furnace or flue-tube crowns in boilers where such 
exist. In connection with this pipe the patentee uses a tap having three 
branches, to one of which is connected the water-supply pipe, another is con- 
nected to the pipe leading within the boiler, and the third is connected to the 
blow-out pipe; and this tap is so arranged that, when the plug is turned in one 
direction, it opens a communication from the water-supply pipe to the perfo- 
rated pipe within the boiler, and thus admits the water, which rises through the 
perforations and troughs, but when the plug is turned in the opposite direction 
it opens a communication between the perforated pipe in the boiler and the 
blow-out pipe, and the surface water, with the dirt and impurities floating 
upon it, is forced down the troughs and through the perforations and pipe, and 
down the blow-out pipe by the pressure in the boiler. Thus the same pipe 
which at one time is used for introducing and distributing the water, at another 
time is used for carrying off the accumulated dirt and scum from the surface, 
and both these operations are performed with one and the same tap or valve. 
The feed-water in rising through the perforations and troughs cleanses them 
from any dirt or scam which may remain in them after blowing out, and the 
apparatus being fixed above the furnace or flue-tube crowns prevents any 
danger or injury to the furnace tubes arising from leakage at the valve or 
being left open and the furnace crowns laid bare and overheated. 

1539. A. B. BROWN, Cannon-street, London, “ Engines for pumping engines.” — 
Dated 2nd June, 1866. 

In performing this invention the patentee employs a steam cylinder contain- 
ing a piston with a piston rod of large diameter on one side of it, and termi- 
nating in the ram of the pump. The steam is admitted to the further side of 
the piston by means of a slide valve working in a casing beyond the end of the 
cylinder, the valve face being on a plane at right angles to the direction of 
motion of the piston. The valve has horns formed on it between which a 
crank pin or small eccentric is lodged; and the said pin or eccentric is carried 
by a light shaft passing out of the valve case through a stuffing-box and 
journal, and having a small fly-wheel upon it which takes its motion by means 
of a connecting rod passing from a crank pin in the face of the wheel to an arm 
which projects from the piston rod or ram between the steam cylinder and the 
barrel of the pump; or the arm and connecting rod may be made together or 
in one piece. Double-acting pumps may be worked in a similar manner, the 
areas of the two sides of the steam cylinder being in this case made more 


nearly equal. —— 
Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1497. R. B. BOYMAN, Park-crescent, Stockwell, ‘‘ Propelling vessels by the reac~ 

tion of water.” — Dated 29th May, 1866. at 
The provi 1 and final specificati of this invention are too 

for our limited space, but the general principle is this :—The patentee proposes 

to propel vessels by the reaction of water set in motion in pipes outside the 

vessel by means of rotary pumps having eight or more floats worked in and 
out of the drum by cams. Some of the principles and details of the invention, 
without all of them, might perhaps only mislead our readers. 

1498. F. Hewitt, Liverpool, ‘* Rudders and stern posts.”~ Dated 29th May, 

1866 








In applying this invention to, say an iron vessel, the patentee forms the 
main piece or rudder post and blade of the rudder in one piece, the main piece 
being formed so as to resemble a round rod or pillar placed on front of the 
rudder blade, and the lower end of the main piece of the rudder post extends 
below the blade to form a pivot, which takes into a round hole or bearing 
formed in the upper surface of the heel or keel of the vessel immediately in 
rear of the stern post. The stern post the patentee forms in one piece, having 
welded or formed thereon two or more lumps which have vertical passages 
formed therethrough to admit of the hereinbefore mentioned main piece or 
rudder post to pass therethrough, and which, at the rear end, are slotted to 
admit the blade of the rudder to pass therethrough when the same is being 
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shipped. The back of the stern post he also > ae dram which recsived upon ito perighory the hocks of silt: to bo eperated epen, , desired position, and a ball or other object (which may be hollow and filled 
en yb deny ty the front of the main plece oF rudder post to | nd presented them to traveling, combing, o dressing surfaces. The books with sand or other suitable substance), is projected against the target, and 
insure joint between the ay pty ern post. He formsa were clamped and released au’ hye by oe then, according to the position, size of the holes and cells, and the size, weight, 
hole thi through the rudder blade the lem gth of the bearing or bearings (when ' wedges and put in operation by screws; but difficulties arose from time to | velocity, and direction of the ball or other object projected against it, the 
more than one joint is used in the length of the rudder blade), #0 as to enable | time with respect to the adjustment of the nip. To remedy these difficulties | facing yields, so as to either partially or wholly admit the ball or other object 
the same to be turned within its bearings. The slotted bearing joints on the | the patentee now proposes to substitute for the screws which actuated the bars | to the cells behind. The facing retains in its grasp the ball or other object if 
rudder post in front of the rudder blade may be enlarged at their sides, so as to and drove them in endwise, so as to clamp the books firmly upon the drum, a | it has only been partially admitted, but the facing instantly closes upon the 
form a vertical -slided recess, having a convex bottom, in which that | weighted incline, against which the wedging bars, as the drum which carries | ball or other object if it passes through this group of openings, and it may be 
portion of the blade of the rudaer moves. them rotates, will severally press, and by that incline be pushed home, so as to | either retained in the cell or allowed to pass completely through the frame, and 
1509. G. P. EVELYN, Pall Mall, London, “ Apparatus for propelling boats and secure the books of silk as they are placed in the machine by the attendant. | fall out behind or below. 
vessels.” —Dated 30th May, 1866. He also provides for the automatic release of the wedged-up bars. 1531. M. A. CAIRE, Paris, “ Triggers for small arms.”—A communication.— 
The patentee claims the employment at the stern of the vessel of a propeller | 1463. T. BLAIN, Killyleigh, County Down, ‘‘ Spinning frames.”—Dated 25th lst June, 1866. 
blade mounted on a pivot between spring or other stops, or otherwise similarly May, 1866. This invention consists, First. in attaching to the upper extremity of the 
governed and moved bodily together with iis pivot through the water, as This invention consists in the ase and application of a series of retaining and | trigger blade a lever or vertical arm, which bears or rests against the blade 
described. He also claims arranging the propeller blade so that it or its larger | drawing rollers, that is, of more than two pairs, as described, and the inventor | acting in a vertical =a forming the trigger plate with an 
area can be transferred from the after to the forward side of the pivot to» finds that four pairs of rollers answer well, that is, two additional pairs t rneath to serve as a box for the of the trigger blade, or 
reverse the motion of the vessel, as described. | below the usual drawing or bottom rollers, or between them and the flyer; | of the two blades, if the arm is double- . Thirdly,in pivoting the 
thus the roving has to pass through four pairs of rollers in its passage to the | blade or blades on a pin which traverses the trigger plate. The Invention 
fiyer, and previous to receiving any twist.— Not proceeded with. cannot be described in detail without ref drawings.—. 


1513. W. CLARK, Chancery-lane, London, “ Apparatus for recording the distance 
travelled by vehicles,and the time occupied therein.”"—A communication.— 
Dated 3st May, 1866. 

The chief feature of this invention is the employment of a sand or fluid 
reservoir di its into a suitable receptacle at each time the 
vehicle is occupied afresh. The number of chambers containing sand indi- 
cates at the close of the day the number of journeys made by the driver, and 
the quantity of sand in each indicates the length of each journey. 

1514. H. W. HIRE and J. WHITE, West "Cowes, “‘ Improvements in the construc- 
tion of parts of ships and other vessels, and in the mode or method of using 
or employing such parts as a means of saving life at sea, &c."~— Dated 3\st 
May , \866. 

In salling ships and screw or paddle steam vessels, instead of the bridge 
being merely a platform constructed of planks, and used for crossing from side 

to side, or for passing forward and aft, or communicating with the poop or 
pews the patentees construct it in the form of a lifeboat, with the 
necessary amount of buoyancy and stability, which they obtain by combining 
the well-known principle upon which Lamb and White's lifeboats (patent 
dated January 20, 1862, No. 135) are built, viz., with end compartments and 
side water-tight cases divided by bulkheads, so that in the event of any part 
of the lifeboat bridge being damaged by striking on a rock or otherwise, the 
other parts will still remain uninjured and buoyant, and sufficient disp'acement 





we he » t j 
is thereby secured to convey the maximum weights with which the lifeboat | portions of thread to be attached to the sliver. 


may be loaded. As the screw has nearly or entirely superseded the paddle- 
wheel as a prepeller, it has also occasioned the loss of the covering over the 
paddle-boxes, which were in many cases constructed to serve as boats, and 
occasionally as lifeboats. One or more lifeboat bridges may be fitted as 
desired, either transversely or longitudinally on each side, and also in the mid- 
ships, and be used to connect the transverse bridges together and form a 
means of communication. By thus forming lifeboat bridges the patentees can 
provide the means of saving the whole of the crew and passengers in case of 
shipwreck or disaster by fire at sea. For the purpose of launching these 
bridges with the gree test facility without depending upon the use of the ships’ 
tackles. which, under the ordinary circumstances of loss of spars, may not be 
available for the purpose, they provide a mounted. hinged, or vibrating frame- 
work, upon which these lifeboat bridges are supported. This frame is gene- 
rally supported upon a bearing or axis in the centre, and upon stanchions 
at the ends, and upon the stanchions being relieved at one end. the framework 
or launching ways will be lowered to the required declivity, and the lifeboat 
bridge be launched without trouble. The framework and launching ways can 
be suspended at either end, if preferable, so that the opposite end to that 
which is hinged is allowed to fall and permit the lifeboat bridge sliding off 
readily. 

1526. W. E. Newr0x, Chancery-lane, London, 
and in propelling carriages and vessels by means of ropes or chains.’ 
munication. J) ted 3\st May, 1666. 

This invention comprises, among other features, a new and improved method 
of using a rope or chain for propelling cars or other bodies upon railways when 
combined with stationary, steam, or other motive power. In this part of the 
invention wire or other chain is used made of a series of guiding plates or 
cable guides, which may have also on their interior surfaces projections or 
“friction slides” (so called), or auti-friction rollers, or both, for the purpose 


“ Improvements in railways 
*—A com- 


of reducing he surface exposed to the friction of the passing rope or chain, 
and the attachments thereof, the rope or chain having as attachments thereto 
a series of bulbs or heads or rounded projections made in or connected with the 
same at regular intervals. These heads or projections are intended to receive 
the friction or wear from the motion communicated to the rope or chain, and 

















to protect the rope or chain therefrom, and they may be designated as 
* ferules,” and those which connect portions of the rope or chain together as 
** jointed ferules.” These ferules are each surrounded by an outer adjustable ring 
to receive friction, designated herein * friction 1 Anti -friction rollers are 
piace tween the guts plates at or near the wt mutatis inter- 
vals, fur the purpose of supporting the chain cr cat s oo ng. and also 
for holding up any slack therein, and preventing it from fallis z down below 
the plates that compose the cal . Another part of the invention con- 
sists, among other thir ngs, of a coupling clutch for connecting the truck or body 





of acar or other vehicle at pleasure to a propelling cable without violent 
shocks or jars. the clutch being, in this example, adapted to be used witha 
cable guide like that described and shown applied to the truck of a railway 
car, although it is applicable also to the trucks of agricultural machines, and 
also for towing vessels. Another part of the invention relates to an improve- 
ment in draw-bridges for street carriages of that kind of elevated railways in 


which the propelling power is transmitted to a car or other vehicle through a 

moving rope, cable, or chain, 

1 -. Cc. BracrTicam, St. Petersburg,“ Wheeled carriages."—Dated ‘st June 
This ‘invention relates to the coanection of the bodies of common road 

carriages with the axles carrying the fore wheels, and consists in dispensing 


with the perch and wheel plate upon which, in carriages of the ordinary con- 

struction, the under carriage turns, and in substituting therefor two horizontal 

locking wheels or rings fitted one within the other. 

1534. W. Burrows and J. BURROWS, Leeds, “ Locomotive engines for common 
roads.” — Dated \st June, 1866. 

This invention is applicable for steam wagons, steam carriages, and steam 
omnibuses, for conveying passengers or goods, The inventors arrange a 
vertical boiles in combination with a horizontal engine fixed thereto, and 
geared with spur gear to the shaft of the fly-wheel, the fly-wheel acting as a 
brake-wheel. The starting and stopping motion is so arranged as to be at the 
hand of the criver and also the steering motion. This motion is so constructed 
that they can arrange it to be steered from any part of the carriage by means 
of a chain wheel fixed on the steering axle, and another wheel fixed at the 
place desired, and most convenient, the two wheels to be copnected by an 
endless chain which is under the body of the carriage and transmits the power. 
The one chain wheel has a spindle wheel which is carried sufficiently high for 
the driver to steer with; on the top a worm-wheel is placed, gearing with an 
endless screw fixed on the hand steering wheel, which is thereby easily turned. 
The starting and stopping action is transmitted immediately from (and this 
apparatus is convenient to) the driver's hand by means of a rod, an axis and 
hand wheel. The body of the carriage is made of wood or iron, in which there 
are two seats for passengers; these are fixed on a false bottom, end rest on 
spiral steel springs, the res'stancy of which renders it easy and comfortable to 
siton. Under one of the seats is a water tank, into which the exhausi steam 
is admitted, and under the other seat is a box for fuel. The wheels are made of 
rolied T-iron, with bar iron spokes and cast iron naves. The boiler is con- 
structed with a conical fire-box, and is intersected by tubes, and they are so 
arranged as to produce a spiral draught, which causes the smoke to be con- 
sumed before any of the gases are allowed to pass out at the chimney, which, 
moreover, gives great additional heating surface to the boiler, and which con- 
stitutes a chief feature of these improvements. The steam is not allowed to 
pass through the chimney, but is condensed in the water tank under the seat 
by being blown through wire gauze into the surface cf the water. Thus there 
will be no fire seen, no smoke, and there will be no objectionable noise from 
the engine capable of frightening horses.— Nol proceeded with, 

1536. C. T. Junius, Liverpool, “ Construction of anchors.”"—Dated 2nd June 


1866, 

Instead of making the stock of an anchor of one rigid piece or bar, as 
hitherto has been the practice, the patentee constructs it in two or more pieces 
or arms, hereinafter called stock pieces, and connects or couples them to the 
shank, or together and to the shank, in such manner that they are free to fold 
or move to such an angle as to allow a cable, should one become foul of the 
stock pieces or shank, to slide or slip over them, and get free on strain being 
given, whilst in holding position the said Stock pieces stand outwards at right 
angles to the line of the shank of the anchor, and indeed assume the position 
of an ordinary, stock. 

1538. T. ——. Morey, Staffordshire, and W. GORTON, Malden, Surrey, 
on "—Dated 2nd June, 1866. 

This tention consists in the employment of a paddle, the face of which, on 
each or either side, is divided into any number of open acute angular recesses, 
of dimensions ding to the power required. The said angular 
paddles or floats, during r* revolution of the paddle-wheel, strike the water 
with much less concussion that the present flat paddle board or float, in con- 
sequence of their sharp angular edges cutting the water as they enter, and on 
rising the water flows easily from them, as through a series of spouts. The said 
propellers can be fixed to the paddle-wheel at any angle required, or to work 
on their own axis.—Not proceeded with. 


Class 3.—F ABRICS. 
Sites Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and = Fa- 


BC. 
1452, T. GREENWOOD, Leeds, ‘“‘ Machinery for dressing silk."—Dated 23rd 
May, 1866. 
This invention has reference to a former patent, dated 9th March, 1864 (No. 
589). The machinery then described and patented was provided with a rotary 








1527. G. T. BOUSFIELD, Loughborough Park, Brixton, “ Preparing fibrous 
lerials for spinning and weaving,” — A communication.— Dated 3\st 


May, \+66. 

purposes the inventor takes a sliver of fibrous material, and deposits 
thereon at intervals short pieces of a thread or threads formed of fibres of a 
different colour or material from the sliver; the sliver with these pieces of 
thread is then passed through drawing apparatus, and is spun, by which a 
parti-coloured or variegated thread is obtained, which may be used either as 
weft or warp in the production of woven fabrics. He prefers to employ two 
pairs of rollers set at a short distance apart; the sliver is passed between the 
front pair of these rollers, and the thread or threads, portions of which are to 
be applied to the sliver, are passed through both pairs of rollers. The back 
pair of rollers is driven much slower than the front pair, and so the thread or 
threads is or are caused to be broken at short intervals, and the pieces become 
attached to the sliver which passes between the front rollers together with 
them. The subsequent drawing and spinning of the sliver may be effected in 
the same way that it would have been had such short pieces of thread not been 
applied to it. The said pieces of thread will produce very marked streaks in 
the yarn or thread produced from the sliver, and corresponding lines in the 
fabrics in which yarn or thread so produced is employed. Blades or other in- 
struments may be employed in place of drawing rollers for dividing off the 


1532. A. V. NEWTON, Chancery-lane, London, “* Machinery for burring and 
cleansing wool, &c.""—A communication.— Dated \st June, 1866. 

The patentee constructs the working surface of burring cylinders of rings 
with gullets cut into their peripheries along about one half of the circumference, 
and with the rings mounted so that the half of the circumference of each ring 
that has gullets shall be in line with that half of the circumference of the adja- 
cent rings that have no gullets, as and for the purpose described. And he also 
claims constructing the core or skeleton cylinder for the reception of burring 
tings, substantially as described. 

1533. H. and J. CRAWFORD, Beith, Ayrshire, “ Improvements in finishing 
thread, and in the machinery and apparatus employed therein.” — Dated \st 
June, 1866. 

This invention cannot be d d without to the drawings. 

1542. A. A. BOIS LA BESACE, near Sedan. France, “* Machinery for drawing 
and twisting cotton, wool, flax, hemp, silk, &c.” —Dated 2nd June, 1866. 

The essential features of this machinery, in addition to the combination of 
parts, are, First, the emplosment of two compressing cylinders or rollers 
between which the sliver or thread led from the upper part is pressed. 
Secondly, a special arrangement of double driving mechanism for effecting 
simultaneously, and with uniform speed, the twisting and drawing of the ma- 
terial being operated upon. Thirdly, the employment of fixed gearing and of 
movable gearing for obtaining a differential motion producing the twist. The 
invention cannot be described in detail without reference to the drawings .— Vo 
proceeded with, 

1543. J. Lecog Le Manse, France, “* Machinery for combing hemp, flar, &c. 
Dated Ind June, 1866. 

This invention consists of an improved combination or arrangement of ma- 
chinery characterised chiefly by, First, the arrangement of the working parts 
and the means of transmitting the motion, as described, more especially a 
reversing lever, two endless chains carrying combs, two fluted cylinders, a dram 
carrying cards provided with pins or points, a flat saw, toothed or notched iron 
strip, a travelling apron and a brush, all as described with reference to the 
drawings. Secondly, the employment of what the inventor terms a reversing 
box, as described, of which the particular arrangement of gearing permits of 
the movement in either direction according as it is required to produce the 
combing of the hemp or other material, or to carry it back in order to recom- 





” 





with, 


1501. W. BR. PAPE, le-on-Tyne, 
breech- and other rifles and 

The patentee claims, First, the application of tapering or wedge holts at the 
extreme breech end of the brrels, preventing rising of the breech and dipping 
downward of the muzzle. Secondly, the continuous binding power of the 
above wedges, which preserve the same amount of leverage to onus the barrels 
after the gun has been worn for years; any wear and tear uw 
surface of the bites is self-supplied by ‘the wedges revolving further er into the 
bites and replacing any wear. Thirdly, the of 
power to self-locking guns after the eaedis are firmly bound by the wedges, 
extra binding power being applicable by pressure upon the lever all as 
described. 

1548. A. MONCRIEFF, Edinburgh, ‘‘ Mounting and working of ordaance."—Daled 
4th June, 1866, 

The object of this invention is to afford protection to guns in batteries, and 
to the men serving them. The invention consists in mounting guns on a 
carriage which is itself supported on a moving fulcrum, and in the application 
thereto of a counterweight (or spring of equivalent power), which balances the 
gun, so that when the gun is fired it recoils below the level of the parapet, and the 
force of the recoil is met and its energy stored by the counterweight, or spring of 
equivalent power, in such a manner that the gun will again rise into the firing 
position when required. This the patentee effects by mounting the gun on a 
carriage which 's supported by two wheels, curved rollers, or segment blocks, 
which he chooses to call elevators; these elevators have a rolling motion on 
the rails which support them, and are connected together by a transverse axle 
near their periphery, on which the gun carriage rests. To the opposite ends 
of these elevators (or those ends which are lowest when the gun is in the 
firing position) he attaches a counterweight, or spring of equivalent power, as 
a balance to the gun, the point of contact between the elevators and the rails 
which support them being the moving fulcrum above referred to. When the 
gun is fired the transverse axle which supports the gun (and which the 
patentee chooses to call the gun axte) descends in a cycloidal curve until the 
action of the counterweight, or spring of equivalent power, exhausts the 
energy of the recoil by putting a strain on the opposite ends of the elevators 
to those on which the gun is supported. When the recoil is ended the gun axle 
will be at its lowest position, and the gan which that axle supports will be in 
the loading position. In that position it is held by a check, and when that 
check is removed the action of the counterweight, or spring of equivalent 
power, will tend to bring the gun back to the firing position by causing the 
elevators to roll forward by the strain thus brought upon them. 

1555. C. A. MCEVOY, Bedford-square, London, *‘ Improvements in shells, and in 
the fuses used with shells ."—Dated 5th June, 1866. 

In constructing shells, whether the external case be cylindrical or of a 
spherical or of other form, there is constructed in the interior of such case an 
angular and, by preference, a rectangular chamber, into which the passage 
which receives the plug or bushing opens or communicates. This chamber 
is to receive the charge of powder, but it also receives four or other 
number of small shells, one in each angle of the chamber; such small 
shells are passed through the passage which receives the bushing or plug. Each 
of the small shells has its own time fuse, which is ignited when the charge in 
the principal shell is exploded. The charge of powder for bursting the prin- 
cipal or large shell is c ined in and pies the space of the rectangular 
chamber not occupied by the small shells. The plug or bushing of the large 
or outer shell retains the small shells in their positions in the angles of the 
chambers. 


Class 7.—FURNITURE AND CLOTHING. 


Ny, 

















mence the operation on the other end, or upon another bundle with an accele- 
rated movement. Thirdly, the employment of a lever for effecting the change 
of motion of the apron in order to carry forward or withdraw the hemp or other 


msterial The invention cannot be described without reference to the 
drawings. 
1553. J. M. TANKARD and J. Cockrort, Bradford, “ Apparatus for spinning 


worsted, &c.”— Dated Sth June, 1866. 

This investion consists in applying a glass washer between the tube and the 
lifter plate on each cap spindle or stud, instead of the wood or metal washers 
heretofore employed. Also the patentees form these glass washers, by pre- 
ference, concave on the upper surface to facilitate the lubrication of the said 
spindies or studs, and the tubes sliding thereon. By means of this invention 
friction is diminished, and, consequently, wear and tear of the machinery also, 
a more regular twist is given tothe yarn, and a saving is effected in the driving 
bands and lubricating bands. 


Class 4.—AGRICULTURF. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, doc. 
1551. E. FARMER, Jenbury, Worcester, “ Apparatus to be used in training o 
growing hops .”— Dated 5th June, 1866. 

In constructing or arranging apparatus according to this invention for the 
training or growing of hops, the patentee erects at each end of each row of hops | 
a strong pole, somewhat similar to the ordinary telegraph poles, which said | 
poles are supported firmly hy stays. At the top of each pole is a horizontal 
cross piece. From the ends of the cross-piece of the other pole two horizontal 
wires, situated parallel and in the same horizontal plane, are stretched and 
secured, and near the bottom of each pole is a third stretched wire extending 
from pole to pole. To these three horizontal wires other and nearly vertical 
wires are joined, the lower end of each vertical wire being joined to the lower 
horizontal wire and the upper ends of the said vertical wires. The wires 
thus stretehed and fixed are well suited to train or grow hops upon. 

1557. T. W. WEDLAKE, J/ornchurch, Essex, “Construction of irrigators.”— 
Dated 5th June, 1866. 

This invention has reference to a former patent dated 8th March, 1866 
(No. 710), and the chief object of the present improvements is to simplify the 
construction of the irrigator. To this end the inventor uses the hollow axle 
which carries the hose drum as the axle for the running wheels instead of 
mounting them on independent axles, and he is thus enabled to give the apparatus 
more compactness by bringing the dram which coils up and uncoils the hose | 
nearer the ground than heretofore. In order to connect and disconnect the | 
drum and running wheels, so that the former may revolve with the wheels | 
when the apparatus is required to act, and remain quiescent when the implement 
is travelling on its wheels from place to place, he keys on to the hollow axle 


| outside the running wheel a spur wheel, int» opposite sides of which take spur 





pinions carried by studs projecting from the running wheel. These pinions are 
cast with smaller pinions which take into a spur wheel of larger diameter loose 
on the hollow axle and carrying at its boss a locking plate, into the notches of | 
which a pin projecting from the framing is intended to take. When this pin is 
inserted in a notch it serves to lock the loose spur wheel. The consequence of this 
locking is that, as the running wheel carries round its pinion in gear with the 
spur wheels, the fixed wheel will cause the pinions to revolve and divide the 
spur wheels first mentioned, which, being keyed to the drum axle, will give 
rotary motion to the drum ‘and wind up or unwind the hose to the 


direction given to the apparatus. When, however, the locking pin is with- | 


drawn, there will be no axial motion of the dram, but the pinions will merely | 
run round instead oi drawing the keyed wheel. At one extremity of the 
hollow axle is fitted the pierced delivery pipe, in such manner that it may be 
readily detached therefrom or moved out of line when required. Stay rods are 
employed for steadying the pipe and preventing it from swaying. The hose 
which supplies water to the delivery pipe is connected at one end to the 
source of supply and at the other with the hollow axle as heretofore.—Not 
procee with. 


Class 5.—BUILDING.—None. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, ge Im- 
plements of War or for Defence, Gun Carriages, dc. 
1464. J. PURDEY, Ox/ford-sireet, London, ** Breech-loading fire-arms.”—Dated 
25th May, 1866. : 
ion cannot be described without to the di 
1491. J. HALL, Clarke-street, Stepney, “ Perforated elastic. faced cellular target.” 


29th May, 1866. 
The t consists of a frame of wood, 








| Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, de. 
| 1494. G, HASELTINE, Southampton-buildings, Chancery-lane, London, “ Mode of 
and means for regulating and registering the tension of pianoforte strings.” 
—A communication.— Dated 29th May, \3°6. 
The nature of this invention consists, First, in the arrangement of a lever 
\s supported at its front end upon a knife-edge prop, in combination with a 
tension slide on the said lever, operated by a screw for the purpose of reguiating 
the tension of the strings of pianofortes; and, Secondly, in the method’ of 
registering the tension of the strings by means of a dial plate and indicator 
operated by the back end of the lever, in consequence of the tension slide being 
| moved out or in on it in the operation of tuning the piano, thereby depressing or 
elevating the end of the lever, and in doing so operating the pointer to register. 
—Not proceeded with. 
1561. L. MORRIS, Aldermanbury, London,“ Muffs.”—Dated 6th June, 1866. 
This invention consists in so constructing muffs that they are capable of 
being readily reversed. For this purpose the inventor constructs a muff with 
the inner and outer surfaces covered with the same or different descriptions of 
| furs or other material, and provided with a joint so formed that it may readily 
| be disconnected and the muff be opened out and reversed, after we eA the joint 
| may be locked or secured in any cultahto ue manner.— Not proceeded with 


Class 8. —CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
| and Lighting Materials, Preparation and Preservation of Food, 
| Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
| Glass, Pottery, Cements, Paint, Paper, Manures, éc. 
| 








1430. J. Livessy, Park-street, Westminster,“ Treating cast tron.”—A commu- 
nication.— Dated 2ist May, 1866. 

This invention relates to the treatment of cast fron in a liquid state, whether 
as it flows from the blast furnace, or from some other furnace or appliance in 
which it has been re-meited. Its object is to accomplish these objects, viz., 
1, purification of the metal; 2, simplification of the casting operation; 3, deli- 
very of the iron in a shape more desirable than that of pig iron. The 
method of operation is as follows :—The liquid iron is made to flow in a stream 
of nearly equal thickness upon an endless iron belt carried upon pulleys. The 
machinery which drives the belt is so regulated as to speed that the iron fall- 
ing from the spout is caught and stretched out upon it. After being thas 
stretched out the iron is carried along upon the belt, being fanned by a gentle 
blast to remove the saturated air and supply fresh instead, and when it 
| reaches the solid state it passes under a shower of water, adjusted fo: the pur- 
pose, whereby steam is raised on its surface to assist the elimination of impa- 
| rities. When the iron becomes too cool to raise steam the shower is increased, 
so as to cool it altogether by the time it reaches the outer pulley upon which 
the belt turns, and as it curves around the pulley, opening up at the joints, the 
| cakes of iron crack off and fall from it, or may be pricked off by springs or 
| wires adjusted for the The caked iron may now be used as pig iron is 

used, but it will be improved by tym up small, and = ey, exposing 
to the weather or subj will also be easy to 
apply chemical treatment to ed surface of the belt, the fate blast, and the 
shower, employing saline, alkaline, or chlorine substances in powder, liquid, or 
| gas. The metal thus produced will be found to be improved in quality, and 
| work more easily in any of the processes employed for making wrought 
iron or steel, and to make tougher castings, on account of the slight decarbo- 
nisation effected by the exposure while liquid. For all purposes the ease of 
melting will be found an advantage. 
1432. A. B. BLACKBURN, Hans-place, London, preparing 
ae compounds, and in pihathey de Aeenbeenede of ma- 
me Dated 2ist May, 1866. 

In preparing lubricating compounds of the materials hereafter mentioned 
the proportion may be varied, but the inventor prefers to mix sixteen pounds 
- glycerine with a solution formed of one pound 

is obtained from linseed 





a = <= ‘ted together till a finely divided 
emulsion is formed. su) fluids Seine See 
machinery, a small hole is made in the bottom of the vessel, into 


lubricating 
hich hol is inserted, the hole and ha’ and 
= = 2 os be * pean pe ving a spherical 


1442. J. J. MARCAIS, ramon mr Pence comcre- ores, and 
of tin.” — Dated 22nd May, 1866. 

The patentee claims the treatment of Ge cabana tpteaion cane, 

subjecting them at a -_ temperature to the action of hydrochloric acid 

for the purposes 





made to this i 

metal, or other suitable material having one or more celis of any required size 
and shape. Upson the frame ts secured an elastic facing with holes cr cuts so 
placed tiat each of them shatl cover a cell in the frame. A back may be | 
aflixel to the frame by paralic! rods, so as to extend or Ciminish the distance 
between the frame ard the back, and the frame and clastic facing may ee 
constructed or painted as to represent any object. The invention is used in | 
the following manner :—The frame with its clastic facing is supported in any 


1445, E, GRIPPER, Winchester Wharf, Southwark, Zon‘ion, Rp tamper in 
the treatment of grains from brewers, d.ctilters, "and viaegar makers, render 


ing them more suitable for the food of cattle, aad for * purposes as @ 
substitute Jor patent malt; and clso for treating the wort or extracted 
Jrom the said grains in order to convert é into spirits or liqui suitable sel 


manufacturing p ."— Doied 23rd May, 1866. 
In carrying out this invention the inventor first draws off or exhausts a large 
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percentage of moisture from the grains by means of a centrifugal machine, and 

afterwards subjects them to the process of kiln crying (as usually adopted), by 

which the grain is thoroughly dried, and @ position p The grains 

thus treated can, when cold, be advantageously used as food for cattle, or as a 

substitute for patent malt, either with or without the addition of ne 

matter. The liquor or waste extracted from the grains he submits to the 
ordinary p of fer jon and distillation, by which he obtains a raw 
alcoholic spirit, which can be applied to the manufacture of all kinds of spirit, 

varnishes, and other useful purposes.— Not . 

1446. J LEWENBBRG, Upper Berkeley-street, Portman-square, London, “ Com- 
position for beautifying the complexrion.”— Dated 23rd May, 1866. 

This composition consists of powdered egg shells, and roots of vege- 
tables mostly grown in Cuba, and the ingredi h ft joned 
mixed in® the following proportions: — Pulverised egg shells, one pound ; 
calcined magnesia, two ounces; terra alba, one pound ; marsh-mallow root, 
one pound; oris root, one pound; gum benzoin, half an onnce ; rose-water, 
one pint ; otto of rose, five drops; cascarilla root, quarterof an ounce. These 
proportions may, however, be varied.— Not proceeded with. 

1468, E. BUCHNER, Frankfort-on-the-Maine, “‘ Manufacture of gas."—Dated 
25th May, 1866. 

In performi xg this invention the inventor heats the furnace by which the 
gas retorts are heated by burning therein gas tar and ammonia waier. Any 
suitable furnace may be used, but the inventor prefers that described and shown 
in the drawings.— Not proceeded with. 

1485. J. H. JOHNSON, Lincoln’s-inn-fields, London, “‘ Composition for journal 
bores or bearings.” —A communication.—Dated 28th May, 1.65. 

This invention relates to a peculiar composition for lining or covering 
journal boxes or bearings of machinery, or mechauism of all kinds, whereby 
greater durability and a better rubbing surface are obtained. According to 
this invention it is proposed to make a composition for the purposes above 
described, by fusing together copper and glass with borax and prussiate of 
potash, with or without the addition of lead, according to the degree of hard- 
ness required. The proportions found to give a good result, if intended for 
light journal boxes or bearings, are the following:—Conper, one pound ; 
glass, four ounces ; borax, one ounce ; prussiate of potash, half an ounce; 
lead, eight ounces.—Not proceeded with. 

1493. J. D. WHELPLEY, and J, J. STORER, Boston, U.S., ** Apparatus for 
obtaining metals and soluble products from ores and minerals.”—Dated 29th 
May, \866. 

This invention cannot 











be described without reference to the drawings. 





1495. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “Com. | 


nsition for removing incrustations and preventing the formation of the same 
in steam boilers.” —A communication. — Dated 29th May, 1866. 


vredier f which this composition is formed, and the proportions in | : 
The ingredients of which this compe ° ane ost | porting the said type, whereby the impression of each type is produced sepa- 


which they are most advantageously combined, are as fo'low :—Barium, 51b. 
sal-ammoniac, 1! Ih. ; rectified sugar, 4 lb.; concentrated lye, 4 lb. These 
ingredients are well mixed together, care being taken t» exclude the air there- 
from, as the compound thus formed is exceedingly volatile. About | Ib. of this 
composition should be mixed once in twenty-four hours with every fifty barrels 
of water in the cold water reservoir, or heated or other reservoir, from w hich 
the water is taken into the boiler. This quantity will be found sufficient to 
remove any previously-formed incrustations or Scales from the surface of the 
boiler plates, and will also prevent the formation of fresh deposits thereon. 
The boiler being therefore kept clean, great economy of fuel is effected, and the 
danger of explosion is greatly diminished. —- Not proceeded with. 

1499. T. HAIGH, Liverpool, “ Coolers for the use of brewers and others."—Dated 

“29th May, 1866 ' 

This invention relates to certain arrangements of apparatus for the cooling of 
worts and other liquids, and parts of which are so constructed and arranged 
that portions thereof can be readily removed for cleaning and repairing the 

=e ‘A refrigerator constructed according to this invention consists of a 
ne of flattened tubes of copper or other metal, arranged horizontally and 
mn “pod each other. These flattened tubes may be closed at the ends by 
pa aa phragms, or by a longitudinal plate faced with india-rebber, or other 
etal aantie material, which extends across the whole length of the ends of 
— pat of the pipes, and are held together by mieans of screwed rods and 
nuts, or in any other convenient manner. These vertically flattened pipes or 
t bes are connectet together at alternate ends by means of a union joint, and 

> the reverse ends hy means of serewed stads and a union nut, resembling the 
a 4 union pipe joint. The parallel pipes, with their vertical ends or side 
vretes are fitted into an open troagh, which is formed with a slightly raised 
arr in the centre, upon which the pipes are laid, and which are of the 
pcs length, so that the side and end pieces may abut against the side of the 

latform, and thus, by the aid of india-rabber or other elastic material, will 
— = water-tight joint when screwed up against the sides of the platform and 
ends of the pipes, thus forming an open-topped vessel, for containing the hori- 

mtal parallel flattened tubes or pipes, through which the water or other 
oa fiuid cirenlates. The cooling water is admitted into the first] of the 

“say vertical flat-sided tubes, whence it passes through the union pipe joint 
into the next compartment at the reverse end of the tube from which it 

tered. when it passes to the reverse end of the tube, and out through the 
per joint into the next tube, and so on, thus passing through the whole series 
of tubes in a 
The tops of the p 
extend the whole lengt 


arailel tubes are formed with longitudinal feathers, which 
h from side plate to side plate, being water-tight, the 
said feathers being in close contact with the side plates. The 
ends. piped A to be cooled, is first introduced between the first end plate 
and the first vertical sided tube, until it rises to the top of the tube, when it 
apes through an opening formed near the end of the feather piece on to the 
other side of the tube, and comes in contact with the sidé of the next tube, 
a it rises sufficiently high to escape through an opening in the feather piece 
on the reverse end from that which it entered in between the reverse side of 
the second tnbe, and the rear side of the third tube, and so on, the liquid to be 
avelling in a hor _ 
pe mah — after which it is allowed to ran off into the tun.—Not proceeded 
with. * 
1522. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Deodorising of crude rock 


or mineral oil.—A communication.— Dated 31st May, 1866. 


This invention consists in first reducing the crude oil by evaporation, by the | 


icatic fs or other heat directly to the boiler containing the oil until 
application vce gravity is obtained, which will vary with the different 


fred specific gr: : 
Sons of oils operated upon. To this concentrated oil are added common 


de of sodium, 
ake ane suitable proportions, according to the amount of sulphur and 


i ie in the oil; but in practice the following proportions to 
an often Tac oil have been found in most cases to give a good result, 
viz. common salt or chloride of sodium, five ounces; lime, five ounces; 
nitrate of potash or nitrate of soda, one and a-quarter ounces; potash or soda, 
three-quarter ounces. The oil, with these ingredients added thereto, is then to 
i act 
poberng Sana fue tubricating purposes, when it will be found to be thoroughly 
deodorised and cleansed from all impurities. ; 
1537. A. PARAF, Manchester, ‘* Dyeing, printing, and other operations based on 
2" chemical reactions.” —A communication.— Dated 2nd June, 166. 

The mannfavture of certain precipitates, either in the isolated state or 
in suspension in liquids, is difficult and expensive, and some chemical opera- 
tions are applied with much trouble by the great quickness in which they are 
produced. The present inventor n these inconven by fixing or 
causing to be fixed, temporarily or definitively, upon certain substances those 
precipitates by stopping or moderating for a time those chemical reactions.— 


Not proceeded with. 








Class 9.—ELECTRICITY. 
9 Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
1521. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Transmission of electric 
{¥™ telegraphic despaiches.”—Dated 3ist May, 1866. 

This invention relates to the transmission, by the aid of electricity, of written 
messages, and to the reproduction of facsimiles of such written messages at the 
receiving station by improved mechanical contrivances. The essential 
featuve of this invention consists in the fon of a hanical operation 
for reproducing the written message for the chemical process hitherto adopted, 
for which purpose an ink or colouring matter is used, which reproduces the 
written message upon the paper by transposition after the manner of a pen or 
pencil in lieu of by chemical decomposition. 


fIncludin 











Class 10.-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
1473. C. MCFARLAND, Gower-street, London, ‘‘ Album for exhibiting photo- 
graphs.”—A communication.—Dated 26th May, 1866. ; 
This invention cannot be described without reference to the drawings. 
1427. J. Tomes, Birmingham, “ Manufacture of metallic bedsteads and other 
articies of like manufacture.”—Dated 21st May, 1866. 
The patentee claims casting several corner blocks at one casting process, and 


the same time, fixing them on the pillars of the bedstead or other article, in a. 


mould, the halves of which mould are moulded from a series. of movable pattern 

corner blocks, or from a series of fixed half pattern corner blocks, and the 

mould afterwards completed by the insertion of pattern dovetails, as described. 

1431. J. M. DuNLOP, Manchester, “ Machinery for cutting india-rubber.”— 
Dated 21st May, 1866. 

The patentee.claims the combined arrangement by which a worm is made to 
gear with and actuate the cutter slide by a rack and then to separate from such 
rack and admit of the cutter slide being moved back and combined therewith, 
the stopping of the lathe and the actuating the ordinary ratchet wheel by the 
moving back of the cutter slide, as described. 

1434. J.T. Woop, Janer Temple, London, “ Compressing and packing 
wool. jute, and other similar bulky articles.”—Dated 2\st May, 1866. 
The object of this invention is simply to economise space in railway trucks 


cotton, 


horizontal zigzag direction, after which it is allowed to escape. | 


izontal zigzag direction through between the whole | 


| 
| 
| 
} 


| of the puddlers, rollers, millmen, &c. 


or wagons, boats, barges, or other conveyances used for the transport of such 
bulky materials. To this end the cotton or other material intended to be con- 
veyed in a railway wagon, for Instance, is compressed between a follower 
mounted on wheels or rollers, and constructed to work in the interior of the 
wagon, and another framing or truss supporting the exterior of the end of the 
wagon. When the cotton or other buiky material is placed in the wagon 
between these two framings they are drawn or forced together by any suitable 
tackle, or by screws or other equivalent mechanical device, and when suffi- 
ciently compressed the bales may be temporarily prevented from returning to 
their original bulk by chains or other fastenings, and then the compressing 
apparatus may, if desired, be removed.—Not proceeded with 
1435. P. J. MESSENT, Tynemouth, “ Apparatus for mixing concrete and other 
materials.” — Dated 2\st May, 1866, . 

The novelty in this mixer consists in the configuration, disposition, and 
operation of the vessel in which the materials for making the concrete or 
mortar »r other materials to be mixed are enclosed. The mixing is accom- 
plished by the revolutions of the said vessel on a spindle, the rotating motion 
being communicated by hand, horse, steam, or any other motive power. The 
vessel may be made of cast or wrought iron, of timber, or any suitable material, 
with six, ten, or a larger number of sides, so arranged in angular position to 
each other that, in turning the mixer the materials are turned over from side 
to side, as well as in the direction of the rotation of the vessel. It may have 
one or two doors or openings which are securely closed during the mixing, and 
opened for receiving and discharging the materials to be mixed, and the 
concrete or mortar or other result of the materials mixed. The vessel should 
not be more than half filled with the materials to be mixed, when the door 
being closed and secured by the fastenings, concrete will be thoroughly mixed 
by from eight to fifteen revolutions of the vessel, which, however, should not 
be at a greater rate than fifteen revolutions per minute, twelve rotations per 
minute being the preferable rate of speed. 

1447. P. M. BALIN, Paris, “ Manufacture of paper-hangings.”—Dated 23rd 
May, 1866. 

This invention consists in the combination of cold embossing with the print- 
ing and other ordinary processes of paper-hanging manufacture, the said 
embossing being effected by aid of the common screw stamping press, the con- 
struction of which is so modified as to render it applicable to the cold embossing 
of varied designs, on large surfaces. The invention connot be described in 
detail without reference to the drawings.—_Vot proceeded with. 

1448. G. HASELTINE, Southampton-buildings, Chancery-lane, London, * Im- 
provements in the moulds or matrices of stereotype plates, and in machinery 
for forming the same.” — A communication.—Dated ‘3rd May, 1864, 

This invention chiefly consists, First, in the employment in the production 
of the said moulds or matrices of dry thick paper, prepared in a peculiar 
manner for receiving the impression of the type; Secondly, in the mode of sup- 


rately at a given point upon the prepared paper or other surface ; Thirdly, in 
the mechanism for operating the type to obtain the required impressions ; 
Fourthly, in the means employed for supporting the prepared paper or other 
substance, and for adjusting the same for receiving the impression of each type 
in the proper position; Fifthly, in the devices for spacing or justifying the 
lines; Sixthly, in the general arrangement and combination of the parts of the 
machinery. The invention cannot be described without reference to the draw- 
ings. 

1453. W. SNELL, Clement’s-inn, Westminster, “ Tobacco pipes.”—A communica- 
tion.— Dated 24th May, 1866. 

This invention consists in an arrangement for allowing the escape of oil juice 
and moisture, and thus keeping the tobacco in the bowl of the pipe dry to the 
last morsel, These improved pipes are pierced throughout their whole length, 
and the end of the passage nearest to the bow! is closed by a cap (as shown in 
the drawings) while the pipe is being smoked. At the bottom of the bowl there 
is a small hole or passage, or there are several small holes or passages, and 
when the pipe requires cleaning the cap is to be removed, and a wire or other 
pipe cleaner passed through from end to end.— Not proceeded with. 

1459. J. W. EVANS, Norfolk-street, Strand, London, * Machinery for the manu- 
Jacture of coiled springs packed with wool or other fibrous materials,”’—Dated 
25th May, 1866. 

This invention cannot be described without reference to the drawings. 

1462. W. GIBSON and E. ELLIS, West Hartlepool, “ Machinery or apparatus 
Jor the manufacture of metal rods, bars, or Lubes."—Dated 2th May, 1866. 

The patentees claim, First, the forcing of iron or other metals through a 
cylinder or cylinders, and a die or dies to make wire rods, bars, and tubes 
substantially in manner described and illustrated in the drawings. Secondly, 
the construction, arrangement, and method of action of machinery or apparatus 
worked by hydraulic power for the manufacture of wire rods, bars, and tubes, 
substantially as described and illustrated in the drawings. Thirdly, the new or 
improved motive power caused by water coming into contact with red-hot 
metals, the generation of steam thereby, and the superheating thereof, all 
substantially as described and illustrated in the drawings. 








THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE. 


(From our own Correspondent. ) 

THE IRON TRADE: Proposed Reduction of Wages at Parkgate and 
other Works : Meetings of the Men : Deputations to the Masters 
—STaATE OF TRADE aT LeEDS—THE SHEFFIELD TRADES— 
YORKSHIRE ENGINE Company : Launch of the First Locomotive 


Engine—THE SHIPBUILDING TRADE AT GRIMSBY—THE Coat | 


TRADE: Continued Activity: The Explosion at the Oaks: Panic 
at the Darley Main Pit; Strike at the Swaithe Main and Ed- 
mund’s Main-——-Tue Coke TRADE. 
AT several of our largest works notices of a reduction have been 
given, to the extent of 10, andin some places 17 percent., in the wages 
In addition to the Milton 
and Elsecar works, notices have béen received by the men at the 
Midland Works and also at the Parkgate Works, near Rotherham, 


| where as many as 1500 men have been employed at one time when 


- | the iron trade was more pros 
lime, nitrate of potash, or nitrate of soda, potash, | 


ion of heat until it attains the desired cons‘stency or | 


; have been idle since Christmas, having prolonged the holidays, but | 


rous than at the present time. The 
workmen of the Parkgate Works have held several meetings on 
the subject of the reduction, and the general tenour of the 


speeches made seems to suggest a quiet submission to the reduc- | 


tion rather than a strike at this period. Ata meeting held on 
Friday last —presided over by Mr. P. Wilmot—a deputation was 
Fane so to wait upon the employers to ascertain the extent of 
the reduction they intended to make. The deputation having 
waited on the employers a meeting was held on Saturday to hear 
the statement of the deputation. They had waited upon one of 
the officials of the company on Friday morning, and he had promised 
to lay the matter before the chairman of the Board of Directors. 


An adjourned meeting was held on Monday last, when another | 


deputation was appointed representing the puddling, guide mill, 
ball furnace, rail mill, plate mill, and merchant mill departments, 
with the shingler and rai] mill puddlers. On Saturday the men 
employed at the Northfield Iron and Steel Works received a fort- 
night's notice of a reduction similar to that at Parkgate and other 
works, At the Calder Vale and other works a like reduction is con- 
templated. At the Milton Works, and also at Elsecar, the men 


orders have been received which will give employment for some 
time, so that they are expected to resume work immediately. 

The general foundry business at Leeds continues slack, and the 
same remark applies to the machine makers. The tool makers are 


| busy, and, judging from present prospects, will probably continue 





so for some time. 
especially the large establishments. The forges have been working 
short time for several months, and still complain of a want of 
orders, and the quantity of finished iron turned out during the 
past year is much less than the previous year. A fair quantity of 
steel, in tires, axles, and castings, has been turned out. The 
railway plant trade has been languid for some time. A new firm, 
the Leeds Wheel and Axle Company, has commenced in this 
branch during the past year, and with entirely new works, excel- 
lent tools, and skilful management, cannot fail to be successful. 
There is no alteration worthy of note in the Sheffield trades, 
and business generally continues dull. The Yorkshire Engine 
Company, who have erected most extensive works near Sheffield, 
leunshed. their first engine on Saturday. The new engine was of 
the express passenger class, and was built for the Great Northern 


Railway. 

The shipbuilders of the 
during the past year. No 
built and launched for the trawling 
of which was |: hed on Saturday week from the yard of Messrs. 
Smith, oe and Company—the Martin Luther, about fifty 
tons, for Mr. Mitchell, smack owner ; and on Thursday week the 
pee pe from the yard of Messrs. Hadfield and Bell, for Messrs. 
Cassel and Company. She is a very fine vessel, and her tonnage 
. There are sixteen more smacks on the stocks, 

ill be 


is sixty-one register. c 
and some of them will be ready for launching this month, Besides 


rt of Grimsby have been very active 
Baa than thirty-four smacks have been 


and cod- trade; the last 





The engine builders also continue busy, more | 


| smacks there is a very fine iron steamer building by Messrs, 
| Charlton and Company, which will be about 200 tons An Pome 
_The severe weather which has prevailed during this week hag 
| given an additional impetus to the coal trade, and orders are 
coming in more freely than ever for all descriptions of coal, and 
more especially for house coal, a heavy tonnage of which is 
taken to London y the various railway companies. For engine 


fuel for the manufacturing districts of Lancashire the demand 
has not been t for several ks t, owi i 
the cotton trate end th bt A tte Sendiermnr nd 


a tra @ consequent short-time movement through- 
out the district ; nevertheless the demand is now improving, an 4 
quite equal to t! e supply. The demand for steam and gas coal 
continues good. The shipments at Goole, Grimsby, and Hull are 
up to the average, but as it is expected that the weather which 
has now set in will close the northern ports, they will necessarily 
diminish. There is little to report that is new with regard to the 
lamentable Oaks catastroph The engi s in charge of the ill. 
fated mine have finally resolved to close the third and last shaft 
in the hope of smothering out the fire, which is still supposed to 
be raging in the works. The only shaft remaining open is the No, 2, 
which continues to emit a little smoke, and occasionally there 
is a strong smell of after-damp, but we ure glad to report that no 
further ro have occurred since Tuesday fortnight. The way 
in which the final closing is proposed to be effected is as follows :— 
A strong scaffolding is to be lowered to within 180 yards of the 
bottom of the shaft, B ag below the drift which communicates 
with the pumping shaft; this scaffolding is to be suspended by 
four massive ropes, which have arrived at the colliery within the 
last day or two. Upon this scaffold is to be a covering of solid 
oak, 40in. thick, next to this there is to be about ten yards of 
puddled clay, upon this is to be poured several feet of 
water, which is supposed to be quite sufficient to close the 
entire mine, and to exclude any air whatever, At the side of this 
immense covering a pipe will be inserted of several inches diameter 
to allow the foul air to escape. This operation it is believed will be 
executed before the close of the present week. Great excitement 
was created in Barnsley, on Wednesday, in consequence of a 
| rumour that an explosion had occurred at the Darley Main col- 
' liery, situate about two miles from that town; and the report 
had at first the appearance of truthfulness in consequence of 
several men arriving at home at Warsborough Common almost in 
a state of nudity, having left all their clothing behind in the mine 
in the belief that an explosion had really taken place. They de- 
clared that they had hearda great rumbling noise of distant cannon, 
and one man had a riddle blown out of hishand. The whole of the 
workmen left the colliery in the greatest haste, and numbers of 
friends and relations quickly rushed to the scene of the supposed 
disaster. Upon making inquiries, however, it was stated that the 
cause of the alarm was the falling in of a quantity of roof, which 
for a time turned the course of the air current, which we believe to 
have been the cause of the men leaving the mine in such a precipi- 
tate manner. We believe that since the catastrophe of the Oaks 
there is likely to be a general movement for doing away with 
blasting with powder altogether in the mining of coal, particularly 
in “fiery” mines, and as a preliminary to such a movement, the 
workmen employed at the Swaithe Main and Edmund’s Main 
collieries, situate at Wassbro’ Dale, near Barnsley, have struck 
work, and the pits are idle. The workmen ask for an advance of 
wages, to enable them to get the coal by means of wedging instead 
of blasting. 

The coke trade continues languid. There is a better demand 
for the Sheffield works and the works on the Trent. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

| ( From our own Correspondent. ) 

EXTRAORDINARY PRELIMINARY MEETING OF THE IRON TRADE: 
Varied Views: Desires of Different Members: Intentions Ex- 
pressed—THE Real DirFicutty OF THE IRONMASTERS: Expressed 
Views of Certain of the Men— LOWER PRICES ANNOUNCED BY 
SOME MASTERS IN NORTH STAFFORDSHIRE AND East WORCESTER- 
SHIRE— YESTERDAY'S MEETING—THE REPORT OF THE ASSOCIA- 
TION—HaRDWARE TRADES: Nothing Doing—BoarD OF TRADE 

| RETURNS FOR ELEVEN Montus: Metals and the Countries to 
which they go-—CoaL: Active—COLLIERY PRosEcUTION — THE 

| NORTH STAFFORDSHIRE EXPLOSION. 
THE preliminary meeting which was commenced in Birmingham 
| yesterday (Thursday) week was without precedent in the history 
of the Ironmasters’ Association. No definite decision could be 
come to upon the question of prices, which, therefore, remained at 
the figures quoted in our last, namely in the proportion of £8 10s, 
| for bars ; but a resolution for a reduction of 20s. a ton was never- 
theless declared to be carried upon a division, in which the num- 
| bers were, for the motion 19, against 13 (‘‘ conditional”), and 
neutral 5. The reservations involved in the conditional were 
various, and in the thirteen were the leading firms of the trade, 

including the chairman (Major Barrows), Mr. W. O. Foster, M.P., 

G. B. Thorneycroft and Co., Messrs. Bagnall, the British Iron 

Company, the Earl of Dudley, and others, and the chairman gave 

| reasons which induced him for a long while to refrain from de- 

| claring the motion carried. At the outset of the meeting Mr. W. 

| O. Foster said that such was the narrow margin of profit which 

he found the making and the selling of iron at the prevailing 
prices showed, that, whatever might be the decision to which the 
rest of the masters came, he should not reduce more than 10s, a 
ton and five per cent. wages. Then Mr. Richard Smith, the agent 
| of the Earl of Dudley, gave the reasons which had led that noble- 
| man to hesitate to reduce the price of thick coal at this juncture— 
a reduction necessary, in addition to a reduction of ten per cent. 
in wages, to the successful carrying out of the motion. Others 
referred to the necessity for their neighbours pursuing the same 
action that it was desired they should pursue, and when the result 
of the decision was definitely made from the chair positive declara- 
tions were made by the minority of a kind which made it neces- 
sary for the very unusual, if not unexampled course, in reference 
to a preliminary to be pursued, namely, for the meeting to be ad- 
journed till yesterday (Thursday) that an effort might be made to 
bring about some means of united action. Young members of the 
association hinted at the obsoleteness of attempting to fix prices 

| when so many varied interests had to be considered ; but unless a 

different system than has long prevailed be adopted in respect of 

fixing the scale of remuneration to the workpeople a united action 
is necessary. The difficulty, therefore, is not prices but wages. 

During the week meetings have here and there been held between 

| masters and men, and certain of the masters report favourably of 

the intentions of the men in the event of a reduction being 
declared. One set of men expressed, as the only condition, that 

the price of iron should be brought down simultaneously with a 

reduction in the wages scale. Another master declares that his 

men, both mill and forge, are only too ready to accept lower w: 

and more work, and that they are perfectly indifferent to the 

views of the union on the subject. And it is an important fact 
that the notice which has been issued on behalf of the Earl Gran- 

ville, in North Staffordshire, for a reduction in iron of 20s. a 

ton, has just been followed by a circular issued from an establish- 

ment on the east side of Dudley, announcing a similar reduction 

n their scale. Under these circumstances it was resolved unani- 

mously that iron should be reduced twenty shillings and wages ten 

percent. At thecommencementof the meeting —- (Thursday) 
week, the following report was presented :- During the past year 
many important matters have had our consideration and attention, 
and considerable expense has been incurred in attending com- 
mittees, your deputations giving evidence and watching the 
various subjects as they arose; the attendance of your deputation 

- t.3 committee a the Mining Soveciation was aay oye 

eavy during the parliamentary session, ani e expense in D 
scriptions to that association has been greater this year than here- 
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tofore, also the general deputation expenses. Further, the 





amounts paid for preliminary dinners has been greater in conse- 
quence of the i ing ber of bers who stay to dine. 
The following subjects have been watched, and in some instances 


evidence given thereon. Your committee regret, however, that 
they are unable to report that any definite conclusion has been 
arrived at in Parliament on any of these subjects, viz, :—The 
Royal Rating Commission, Law of Masters and Servants, Com- 
mittee on Miners Complaints, Rating of Mines Bill, Metalliferous 
Mines Bill, Public Health Bill. They therefore recommend that 
they should be kept in view next session. A call was made on 
the 29th of March last of £2 on each blast furnace and 5s, each 
ball and puddling furnace, which | i 2581 15s., and £574 
has been expended. Your committee, efore, r la 
call of like amount to be made at this meeting. The alteration 
of the constitution of the association has not introduced as many 
members as was anticipated. , 

The local trades in ae South Staffordshire, and East 
Worcestershire are all extremely dull, the activity in getting out 
orders before the Christmas quarter closed, being followed by in- 
action resulting from the ab of fresh specifications 

It is, however, gratifying to find from the Board of Trade 
returns that the whole export trade of the country in the past eleven 
months has been so satisfactory, as is shown by the fact that 
whilst the value of all articles exported from Great Britian was, in 
1864, £148,340,865, and in 1865, £150,832,344, in 1866 it was 
£173,913,222. ’ 

Metals generally, however, exhibit a decline. There is a falling 
off in the exports of pig and puddling iron, also in bar, angle, 
bolt, and rod iron, iron wire, iron castings, iron hoops, sheets, and 
boiler plates, wrought iron of all sorts, unwrought copper, wrought 
copper and yellow metal, brass of all sorts, lead, and lead shot, 
lead ore, and unwrought tin, and the only increase in the metallic 
exports omer to have been in railroad iron, unwrought steel, 
and tin tes. The extent of this general decline will appear 


th 














more fully from the following table:— 
Month of November. 
1864. 1865 1866. 
Pig and puddlediron .. £116,783 £139,568 .. £114,523 
Bar, angle, bolt, and rod .. 160,878 229,943 .. 206,148 
Railway iron of all sorts .. 210,301 317,696 .. 336,743 
Iron wire (not telegraphic) 36,507 . 44,698 .. 39,205 
oo GRBURgS cc ce ..co, vo 46,586 .. 76,587 .. 38,582 
” — oe and boiler} 149034 ., 168,209 .. 134,024 
» Wrought, of all sorts .. 211,596 .. 209,282 201,314 
x old, for re-manufac’ oe 887 .. 1,240 .. 9,607 
Steel, unwrought oe of 2 56,242 .. 93,549 .. 106,792 
Total .. «- 981,874 .. 1,280,772 .. 1,186,938 
,unwrought .. .. «. 50,639 .. 52,749 .. 34,356 
0 eat TO} 261,768. 172,906 «119,996 
Wrought, of other sorts .. 26,076 .. 5,937 .. 8,158 
Brassofalisorts.. .. «2 «- 18,024 .. 23,864 .. 19,551 
Total .. .. 446,507 255,546 .. 182,041 
Lead and lead shot .. .. .. 53,013 57,332 47,747 
PE seicl “de oo” so | ae 15,314 .. 14,864 
Tin, unwrought.. .. «+ «+. 26,960 33,021 .. 30,547 
TEMS a0 es és > 76,902 112,418 .. 140,538 
Zinc .. ns 8,141 7026 . 8,834 


The only increase in the exports of pig and puddled iron has 
been to Prussia, Holland, and the United States, and ‘other 
countries, which, as usual in these returns, are not specified. The 
increase in bar, angle, bolt, and rod iron, has been to France, 
Turkey, the United States, and British India, and the decrease 
has been to the Hanse Towns, Holland, Sardinia, Naples, and 
Sicily, British North America, Australia, and other countries. 
The increase in railroad iron of all sorts has been to Prussia, 
Spain, and the Canaries, the United States, Brazil, and British 
India, and the decrease has been to Russia, France, Australia, and 
other countries. With the exception of the United States, to 
which there was an increase of nearly £8000, comparing the cor- 
responding month of 1865 with that of 1866, there has been a 
universal falling off in the exportation of iron hoops, sheets, and 
boiler plates. This decrease io extended to Russia, Spain and 
the Canaries, British North America, British India, 





ustralia, | 


For the eleven months ending the 30th of November, 1864, 1865, 
1866, the exports of arms, ammunition, and military stores, were 
as follow:— 


1864. 1865, 1866. 

Fire-arms (small) .. £295,142 £333,171 £309,053 

Gunpowder... .. .. . 395,745 .. 433,405 420,763 
Of all other kinds (except; 

lead shot),. .. .. «. 202,909 241,191 262,386 

The metallic imports were as follow:— 
Month of November. 

864. 865. 1866, 

Owts, Cwts. Cwts, 

Coppér ore .. oe 21,500 33,180 27,240 

Tons, Tons, Tons, 

Iron in bars, unwrought eo co 4,102 6,588 5,919 

Steel, unwrought eo: ee *# 1.237 615 70 

Lead, pig and sheet .. 1,670 3,082 2,195 

Zinc «2 co es oo 2,387 3.024 1,960 

Cwts. Cwts. Cwts, 

Tin —— a -» 10,556 .. 11,324 .. 12,294 

Silver ore, value... .. «« ++ £1,830 ., £39,235 .. £32,347 


The coal trade of this district, in the domestic department, is 

very brisk ; and there is an inquiry just at the moment for manu- 
facturing, because of the setting-in of frost, which, it is feared, 
may close up the canals, 
The inquest in the case of the North Staffordshire explosion 
will be resumed next Tuesday, when it is expected evidence will 
be given by the Government inspector, which will bear reflection 
beeause of the inferences to be deduced. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 





| THe Iron TRADE: Anziety as to Future Prospects: Quarterly 


Meeting: Abundance of Money: Expected Result in the Trade : 
Reduction in Wages: The Tredegar Works: The Foreign De- 
mand ; Future Prospects—Tue Tin PLATE TRaADE—THE STEAM 
AND House Coat Trapgs—LLANTRISSANT IRON AND COAL 
Company —THE SwWANseA COLLIERY COMPANY —AMALGAMATION 
OF THE WELSH RAILWAYS—ABERAMAN IRONWORKS COMPANY 
(LIMITED). 


THERE has been no change of any importance in the Welsh iron 


| trade since last report, and operations at the several works through- 
, out the district have been carried on on the smallest scale 


ible in 
consequence of the Christmas holidays. Having entered upon the 
first quarter of the new year, a feeling of great anxiety is mani- 
fesed as to the future prospects of trade; and although there is a 
gene 


tid in the d d for 1867 being pretty good, still 





| a feeling of doubt has been engendered in the minds of some as 


| orders by the 


them to join until they are better acquainted with the terms 
upon which it is proposed to amalgamate the companies,” 
Notwithstanding the coolness with which the proposal has been 
received by two of the boards, the promoters of the union schemes 
have lodged a bill for the amalgamation of the four companies 
last named ; but they state that “‘they consider their duties — 
for the present at all events, end with the deposit of the bi 

it will remain for the directors and shareholders of the companies 
named in the bill to consider the propriety of proceeding with it or 
not, in the face of hostile movements in a like direction on the 
part of other companies,” 

At the meeting of the shareholders in the Aberaman Ironworks 
Company (Limited), held last Saturday, Mr. Pawle, the chairman, 
complained bitterly of a wrong done to himself personally by a 
person acting in concert with the directors of the company, which 
is now being wound up in the Court of Chancery, that they had, 
in fact, made a cat’s-paw of him in rigging the market, and then 


| left him in the lurch for the price of 150 shares, £10 paid up, 


| between the prospectus and articles of association. 


which he as a stockbroker had purchased for them. e then 
went into a long detail to show that the promoters had 
from the first intended to put £100,000 into their own pockets, 
and that in issuing their prospectus they ‘ed the public who 
applied for shares to believe that they were dealing with Mr. 
Crawshay Baillie, M.P., which was not the case, as they were deal- 
ing with the promoters, intervening parties, who agreed to give 
Mr. Bailey £250,000, whilst they charged the company £350,000, 
for the transfer of the papely. There was also a discussion with 
respect to the extent of the property, as well as a discrepancy 


At the close 


| of the proceedings the thanks of the shareholders were voted to 


the chairman for the trouble he had taken in making himself ac- 
quainted with all the minutes of the pr ding cted with 
the débat of the company, and for the skill and ability with which 
he had placed his information before the public. committee 
was also appointed to direct and manage an application to the 
Court of Chancery to have the names of those present expunged 
from the register of shareholders, and the proceedings terminated. 














SCOTLAND: ITS TRADE AND OPERATIONS. 


(From our own Correspondent.) 

Tae GLascow Pic Iron Market: Repuction or Strock— MANvu- 
FACTURED IRON : CONTINUED INACTIVITY, AND CURRENT PRICES— 
THE Coat TraDE—THE LONDON AND GLASGOW SHIPBUILDING 
AND ENGINEERING COMPANY-—SHIPBUILDING AND ENGINEERING 
IN DUMBARTON DURING THE PAST YEAR. 

Tue Pig Iron market was inanimate to-day (Wednesday) ; one 

tr tion reported at 548. 3d. cash, buyers over. No meeting in 





to any immediate improvement happening in the placing of 


fact that the late preliminary meeting of 


| ironmasters broke up without coming to any definite resolution as 





ani other countries. The increase in wrought iron of all sorts | 


has been to France, Spain and the Canaries, British India, and 
Australia; and the decrease has been to Russia, Prussia, the 
Hanse Towns, the United States, British North America, the 
British possessions in South Africa, and other countries. The —_ 
increase in unwrought iron has been to the United States, to which 
the exports of this article have arisen by upwards of £21,000, 
comparing the November of 1866 with that of 1865; the decrease 
in it has been to France and other countries. There is no increase 
to any country reported in exports of unwrought copper; the de- 
crease in it has been to Holland, Belgium, France, British India, 
and other countries. The only increase reported in wrought copper 
and yellow metal has been to Holland and Sardinia, and the de- 
crease has been to the Hanse Towns, France, Turkey, Egypt, the 
United States, British India, and other countries. The increase 
in lead and lead shot has been to France, and other conntries, and 
the decrease has been to Russia, the United States, China, and 
Hong Kong, British India, and Australia. The increase in un- 
wrought tin has been to Russia, France, Turkey, and the decrease 
has been to other countries. The increase in the exportation of 
tin plates is universal; it embraces the expurts of France, the 
United States, British North America, Australia, and other 
countries, and to some of these the increase is very large. 

Amongst the other articles enumerated in the export tables we 
find the following :— 


1864. 1865. 1866. 
Railway carriages .. .. £25,668 £2908 £31,780 
Coal, cinders, and culm .. 370,456 .. 365,604 .. 415,701 
Cutlery (knives, forks, scissors, 
shears, and surgical and anato- 32,751 .. 42,455 .. 46,418 
mical instruments oe ee 
Manufacturers of steel, or of steel | 
and iron combined (anvils, vices, 
saws, files, edge-tools, cranks, 
slide bars, &c.),and toolsorim- > 41,381 .. 52,127 34,540 
plements of husbandry other than 
agricultural, not wholly com- 
posed of iron or of steel ° 
Manufacturers of German silver, 
< pewter and Britannia metal, 
papier mache, lamps, chan- * 
deliers, and candelabra, and 292,178 .. 324,195 .. 246,504 
hardware not specifically de- 
scribed ee 08 ce oe 
Steam engines . ee eo 168,279 .. 127,999 .. 210,935 
Machinery of other sorts ++ eo» 337,091 .. 281,425 248,278 
Telegraphic wire and apparatus ., 15,048 .. 7763 =. «=, 233 


At the Willenhall Police-court on Monday a charter-master 
named John Owen, of the Sneed Colliery, near Brown Hills, was 
fined thirty shillings and costs for leaving an incompetent person 
in charge of the pit. The banksman was not at his post, and the 
watchman, an old man, was actng in his stead, and in consequence 
of the latter not giving ihe proper signal, two men were very near 
being drawn over the pulley. The same defendant was also fined 
forty shillings and costs for leaving the sump of the pit insecurely 
fenced. Instead of having a fence all round the sump, a few 
planks had been placed on one side, and a boy, whilst at work at 
the bottom of the shaft, fell in and was drowned. 

The following were the exports of arms, ammunition, and 

stores:— 
Month of November. 


> 1865, 1866. 

Fire-arms (small) .. .. «+. £18,164 .. £29,704 .. £24,139 

CF Gunpowder .. .. «2 o 2% 43,698 .. 34,416 
Of all other kinds (except 

shot, included in lead) 12,207 .. 23,991 


o . 


8462 .. 


to the reduction of the list prices. The abundance of money 
with which the new year opens may re-awaken enterprise and 
cause business again to brighten up, but it is generally agreed that 
it will take a considerable time to introduce anything like vitality 
to the operations of the home market; in fact, but little depen- 
dence is placed upon it for the next couple of months, and the 
attention of makers is directed to the foreign markets, from most 
of which a satisfactory demand is looked ‘Tewend to during the 
year. The notice for a reduction in wages given at the iron works 
in the Merthyr and Aberdare portion of the district expired last 
Saturday, and the men quietly resumed their employment on 
Monday under the ak scale of payment. Meetings of the 
other ironmasters of the South Wales district have been held, at 
which the question of a general reduction was discussed, and the 
result is that, much to the surprise of most people, the 
expected notice was not given on Saturday, and conse 
quently no alteration in the present scale of payment will be 
made this month in the Monmouthshire portion of the district. 
It is satisfactory to be able to state that the litigation which has 
for some time past been going on between the partners of the 
Trede Ironworks, has been amicably arranged, and, conse- 
quently, the appeal set down to be heard before the Lord-Justices 
will not be aay with. Curtailment of operations at the 
various establisments is being carried out as far as practicable, and 
the Governors and Company of Copper Miners have stopped their 
large rail mill, chiefly in consequence of the scarcity of orders on 
home account. The exports of iron for the past month have been 
of an average character, and will doubtless bear favourable com- 
parison with those for the corresponding month of 1865. A large 
quantity of bar iron has lately been shipped on Mediterranean and 
Eastern account, and a fair amount of tonnage of railway iron has 
been cleared out for the Northern and Southern States of America. 
A small sprinkling of orders has been received on foreign account, 
and the principal markets to which attention is specially directed 
at present are—the American, Canadian, Russian, Italian, and 
East India. With regard to the American market, it is not ex- 
pected that any great amount of business will be done till the 
duties question is finally settled, and a healthy tone pervades the 
inquiries from the provinces of British North America. There is 
not the slightest doubt but that Russia will be an extensive pur- 
chaser of rails and other manufactured iron during the current 
year, whilst the prospects of trade with India are decidedly better 
than they have been for some time past. On continental account 
a fair business is being done. The demand for pig iron is chiefly 
confined to the cold-blast make, and quotations remain unaltered. 

There is no improvement in the tin plate trade, and prices are 
in favour of buyers. The quarterly meeting of makers is to be 
held this week, and it is pretty clear that quotations will be fixed 
at a lower rate than they were at the last quarterly meeting. 
the whole, the prospects of the trade for 1867 are not so bad as at 
one time expected, and business is likely to be moderately good, 
provided too many new works are not started. 

The only complaint in connection with the steam coal trade is 


| the scarcity of shipping in the export branch, whilst the demand 





is exceedingly good, and the returns for the last month will show 
thata very large quantity has been cleared out. The inland trade 
is also in a flourishing condition, and the present cold and severe 
weather bas greatly influenced the demand for house qualities. 

A petition for winding up the Llantrissant Iron and Coal Com- 
pany (Limited) is to be heard before the Master of the Rolls on 
Saturday, the 12th inst. 

The Swansea Colliery Company, with a capital of £30,000 in 
shares of £10 each, has issued its prospectus. The object of the 
company is to work about 328 acres of coal lands situated near 
Swansea, and held under lease for unexpired terms of sixty and 
forty-two years respectively. 

A report has been issued by the committee of debenture and 
shareholders for promoting the amalgamation of Welsh rail- 
ways, and from which it does not appear that the union 
scheme will be seriously supported in parliament during the ensuin 
session. Of the nineteen lines of railway included in the origina 
list two (the Pembroke and Tenby and the Manchester and Mil- 
ford) have been withdrawn at the request of the contractors. 
Three in South Wales (the Llanelly, the Swansea Vale, and the 
Neath and Brecon) are promoting separate schemes of amalgama- 
tion, and the same objection applies to the Nautille, the 
Carnarvonshire, the Denbigh, Ruthin, and Corwen, and the Mold 
and Denbigh Railways, situated in the northern portion of the 
principality. The consequence is that by these and other defec- 
tions there only remains the Cambrian, the Brecon and Merthyr 
Tydfil, the Mid-Wales, and the Potteries, Shrewsbury, and North 
Wales Railways which can, under the existing standing orders of 
Parliament, be amalgamated. Of these, again, the directors of 
the Cambrian state, in reply to an application from the amalga- 
mation committee for support in carrying out the scheme, that 
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, to be confined to the smallest poss’ 


the afternoon, consequently we have not received alterations for 
our prices current, which are as follow :— ag mixed Nos., 
warrant’s, 54s. 44d. to 54s. 6d.; No. 1, G.M.B., 54s. 9d. : 
No. 3, 54s. 3d. to 54s. 6d.; Gartsherrie, No. 1, 66s. ; Cotness, No. 1 

63s.; Glengarnock (at Ardrossan), No. 1, 6ls. 6d. The stock of 
pig iron in store is again reduced 13,792 tons, being—in Messrs. 
Connal and Co.’s 300,957 tons, with warrants circulating for 
279,000 tons, and in stores 29,962 tons, with warrants for 
26,300 tons. The shipments of the week are considerably under 
those of last year. 

Manufactured Iron.— The chief characteristic of the market here 
is continued inactivity. Orders for bars are given out so sparingly 
few if any of the works are fully employed, and in shipbuilding 
iron the demand does not improve; in some cases plate mills are 
standing altogether. The reports from the Staffordshire meeting 
last week point to a reduction in prices, but this will not mate- 
rially affect the market, as Scotch prices were never advanced so 
mons Staffordshire, and most of the makers here have been 
gradually reducing prices for months past. We quote the follow- 
ing as current rates:—First common bars, £8; second do., £7 5s. to 
£7 10s.; nail rods, £8 to £8 5s.; angle iron, £7 10s. to £9; plates, 
£8 15s. to £10, all free on board here, less usual discount. 

Coals have been somewhat dull of sale during the past week. 
Prices, although nominally the same as before, have shown a 
downward tendency; they are as follows :—Coals, main and com- 
mon hard, for shipping, per ton of 20 cwt., laid down, 7s. 6d. to 
8s.; best. splint, ditto, 8s. 6d. to 9s.; Wishaw household, for shi 
ping, 8s. 6d. to 9s.; dross, laid down, 5s. to 7s. 6d.; household, 
best quality delivered, per wagon of 24 cwt., 10s. 6d. to 13s. 6d.; 
second qualities, per do., 9s. to 12s. 6d.; steamboat, per do., 
10s. 6d. to 12s. 6d. The advices of coal shipments at the principal 
ports show an amount slightly below that of the corresponding 
week of last year. 

Within the last four weeks the London and Glasgow Engineer- 
Company have launched two sister steamships of 2000 tons each, 
with engines of 250-horse power, built for the Anglo-Egyptian 
Navigation Company, and intended for the trade between Liver- 
pool and Alexandria. These vessels, as will be seen from the 
small proportion the horse-power bears to the tonnage, are in- 
tended for carrying goods rather than passengers. One of these 
vessels, the Scanderia, made her trial trip from the Cloch to the 
Cumbraes on the 25th ultimo, and, with about 2000 tons on 
board, made upwards of nine and a half knots against wind and 
tide, and upwards of twelve knots on her return—a result which 
must have been highly satisfactory both to her builders and 
owners. This company have now on the stocks, and nearly ready 
for launching, anether vessel of similar dimensions, with engines 
of larger proportional horse-power, and fitted with improved 
surface condensers and the company’s new patent valve gear, 
from which still better results are anticipated. - 

Our report of the principal branches of trade carried on in 
Dumbarton—namely, shipbuilding, engineering, &c., is this year 
less favourable than for some years past we have had to present. The 
depression in the shipbuilding trade caused by the cessation of 
the war in America, was during the past year increased by a 
monetary panic, which for months past has caused trade generally 

tie limits. The iron trades in 
nearly all their departments have also been greatly disturbed by 
serious disputes between capital and labour; and though these 
contests happily did not extend to this town, it is probable that 
to some extent their influence was felt, and formed one amongst 
other causes which led to the depression which has been and is 
being experienced. With money at present rates it can hardly be 
doubted but trade will revive ; and the probability is, that during 
the year which has just been entered, the trade of the town may 
be more prosperous than it has been in that closed. The tonnage 
of the vessels given is new measurement, and of the engines the 
nominal horse power. 

Vessels launched in 1866 by Messrs. Wm. Denny and Brothers. 
— composite (s.s.), 520 tons ; Avoca, iron (s.s.), 1480 tons ; 
Apollo, iron (s.s.), 1659 ; Diana, iron (s.s.), 1666 ; Cairo, iron (s.s.), 
1480. By Mr. Archibald Denny—Chiltern, iron (s.s.), 1303; two 
iron barges for the Rangoon river trade (each 145 tons), 290 tons. 
By Messrs. Archibald M*Millan and Son—Cossack, wooden barque, 
455 tons; Aberfeldy, wooden schooner, 186 tons; Cameo, iron 
screw lighter, 100 tons ; Amethyst, iron screw lighter, 100 tons ; 
Penrith, composite barque, 592 tons; Millburn, iron lighter, 55 
tons ; Ceylon, —— ship, 1072 tons; Topaz, iron screw 
lighter, 100 tons; Sapphire, iron screw lighter, 100 tons. By 
Messrs. Denny and Rankin—Indus, iron sailing ship, 1000 tons. 
By Mr. Thomas Muir—Five small wooden screw steamers, of vari- 
ous sizes, in all,‘about 70 tons :—Iron vessels as above, total, 9327 
tons ; composite as above, total, 2,184 tons ; wooden as above, total, 
711 tons ; total launched in 1866, 12,222. During the past year 
fully the average amount of work has been done in the repairing 
of vessels. Comparison of the reports for 1865 and 1866—Iron 


and vessels launched in 1866, 12,222 tons ; 





“the time has not yet arrived for them to enter upon the consi- 
deration of the question as to the union of that company with 
ot companies;” and the Brecon and Merthyr board say 

they are unable to give a reply to the invitation sent 


4 4 





iron, composite, and vessels launched in 1865, 15,782 tons ; 
decrease, 3560. Iron, composite, and wooden vessels building at 
end of Dec. 1866, say, 7625 tons; iron, composite, and wooden 
vessels building at end of Dec. 1865, 12,811 tons; decrease, 5186 
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tons. Marine engines put on board in 1866, 1450-horse power ; ; 
marine engines put on board in 1865, 2670-horse power ; decrease, 
1,220-horse power. Marine engines pr gee | at this date, 1270- 
horse power ; marine engines making at end of Dec. 1865, 1130- | 
horse power ; increase, 140. Considering how severely the general 

depression of trade has been felt in other shipbuilding ports, we 
think they have reason to be thankful that our report for this year 

is even so favourable as it is. This town has certainly suffered | 
less than most others similarly situated, and it is satisfactory to | 
know that for two or three months we may pretty confidently | 
rely on trade at least maintaining its present position ; and let us | 
hope that by, if not before that time, greater activity will have | 
begun to prevail. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

Liverpoo.: Mersey Docks and Harbour Board : The Colombian 
Steamship—HAkBoUR MATTERS IN THE NORTH-EasTeRN Dts- 
TRICT—TRENT AND HUMBER SHIPBUILDING ComPANY (LIMITED) 
—Griuspy Docks—Hvut.: Docks: North-Eastern Railway : 
Steam Shipping—THe Crievetanp Iron TrRape—IrRon Saip- 
BUILDING ON THE TYNE. -RAILWAY MOVEMENTS IN THE NORTH 
—STaTe OF TRADE: Leeds, ec. | 

It appears from a statement prepared with reference to the finan- 
cial position of the Mersey Docks and Harbour Board, that at 
January 22, 1865, the borrowing powers of the board, inclusive of 
those conferred by an Act of 1864, were £8,025,000, reduced to 
£7,616,402 by the amount appropriated to the sinking fund, 
inclusive of 1865. The amount of debt incurred for Liverpool pur- 
At the date named the board had consequently power to borrow a 
farther sum for Liverpool purposes to the extent of £454,225 
poses, exclusive of Birkenhead expenditure, was £7,182,176. 
Adding to this sum the amount in the hands of the board’s bankers 
(£164,016) there was left, January 22, 1866, an available balance 
(for Liverpool purposes) of £598,241. Further borrowing powers 
are to be sought in the ensuing session of Parliament. At the last 
meeting of the board, Mr. Laird, M.P., said the borrowing powers 
of the board had not been exceeded, as had been hinted, but he 
complained that there had been an appropriation not strictly legal 
of a portion of the money raised. 

The West India and Pacific Steamship Company’s steamer 
Colombian, under the command of Mr. W. W. Kiddle, has arrived 
in the Mersey from West Hartlepool, where she was built by 
Messrs. Pile, Spence and Co. (Limited). Her dimensions are :— 
Length, 300 feet ; beam, 37 feet; and depth, 25 feet ; registered 
burthen, 1,991 tons. She is brig-rigged, and is fitted with | 
disconnecting gear for taking advantage of fair winds, but 
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has no bowsprit, having an upright stem. The engines 
of the Colombian were made by Messrs. T. Richardson 


and Sons, of Hartlepool; they are of about 250-horse 

power nominal, and have direct-acting inverted cylinders, 55in. in | 
diameter, and 4ft. stroke. The engines are fitted with surface 

condensers, and economy of fuel is sought to be obtained by work- | 
ing expansively by separate valves, cutting off at from 6in. to 
24in., together with a high speed of piston. Great care has been 
taken to provide against contingencies. us the engine-room | 
compartment, 56ft. long, is divided into two equal parts by means | 
of sliding-doors on the cross bunker bulkhead, thus avoiding the | 
risk of this large space filling altogether with water. | 

The Hartlepool Port and Harbour Commissioners have resolved, 
that, their funds being inadequate for carrying out the larger plans | 
for a harbour of refuge, they shall confine their attention to some 
smaller scheme suggested for the protection of the two harbours 
and vessels resorting thereto. The commissioners will confer 
further on the subject with Mr. Harrison, chief engineer of the 
North Eastern Railway Company. At the last meeting of the 
River Wear Commissioners, Mr. Candlish, M.P., referred to a 
proposal, which will probably be brought before Parliament ; the 
object of the scheme is to enable the Government to grant loans at 
low rates of interest to harbour trusts, as well as to town councils 
and local boards of health. 

A first dividend of 6s. 8d. in the pound is about to be paid upon | 
the debts of the Trent and Humber Shipbuilding Company 
(Limited). 

Preliminary operations for the enlargement of Grimsby fish- 
dock are steadily advancing. 

The Hull West Dock progresses, although some delay has 
accurred in consequence of damage occasioned to the embank- 
ment. The Hull Dock Company is going to Parliament in the 
ensuing session for powers to acquire additional land on the west- 
ward of that obtained for the new dock ; on securing this, the 
directors will be enabled to materially increase the facilities | 
afforded for the shipment and landing of goods. | 

It appears that the total tonnage upon which dock dues were 
paid at Hull in 1866 was 1,350,696 tons, as compared with 
1,262,763 tons in 1865, showing an increase last year of 87,933. 
tons. It appears that the number of steamers added to the port 
of Hull last year was fifteen, while seven were lost. The exports 
of machinery from Hull slightly diminished last year. In the 
coal exports the decrease was about 8,000 tons on an export trade 
of 170,000 tons. 

The stock of pig in store in the Cleveland district is estimated 
at about 60,000 tons, and although it has not increased very 
rapidly of late, the quantity put in weekly has for some time 
exceeded that withdrawn. There have been some extensive tran- 
sactions of late in pig iron. The finished iron trade is exceedingly 
dull ; several of the workson the Tyne are slack, and the Consett 
Company has had its rail mill idle for some weeks. A tolerably 
large contract for rails has been secured for the district, but at | 
low rates. 

The amount of iron shipbuilding on the Tyne in 1866 showed a | 
falling off in tonnage as compared with 1865. Messrs. Palmer | 
and Company (limited), built sixteen vessels, of an aggregate 
burthen of 19,118 tons; Messrs. Leslie and Company, fourteen | 
vessels, of an te burthen of 11,730 tons; and Messrs. C. | 
Mitchell and Company, thirteen vessels, of an aggregate burthen | 
of 6,863 tons. 

The new railway route by the Team Valley to Durham is making | 
considerable progress, but it will be some time before it is open to 
the public. The Consett and Blaydon line is being rapidly 
finished, and the Hexham and Allendale line will shortly be 
opened for excursionists to Starward Pool. The section of the 
Northumberland Railway from Scots’ Gap to Rothbury, is making 
but slow progress. 

The partial depression of trade is being sharply felt by the Tyne 
steam shipping companies. There are now steamers running 
between Newcastle and almost every port of consequence on the 
eastern coast, and to the chief continental ports. Should no im- 
provement take place in business prospects, the operations of the 
various companies will probably be curtailed. 
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Copper—British—cake andtile, £ s. d. £38. 4; £ 8d. £8. ad | 
perton . | 82 0 0.. 86 O 0/104 0 0..106 6 0 
Best selected. | 83 0 0,. 89 0 0/107 0 0.,109 0 0) 
Sheet ....... «| 86 0 0.. OF O 0/109 0 O..111 O 6) 
Bottoms....se.see00 -| 91 0 0. 96 0 0/113 0 0.116 0 0) 
Australian, per ton.. -| 83 0 0., 86 0 0/107 O O..11L 0 0} 
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Spanish Cake ...ccccccocees| 76 0 0. 0 0 0) 95 O 0.. 99 0 0} 
Slab. for prod. 96 percent. .. 76 0 0.. 0 0 0| 96-0 0.. 97 0 0| 
YELLOW METAL, perth. ......| 9 0 7 0 08}) 0 O M9 0 010) 
TRON, Pig in Scot'and, ton, 214 9 cash | 3 5 6 cash. 
Bar, Welsh, in London | 615 0. ~ 5 0] 715 0, 8 0 0! 
Wales........| 518 0.. 9 0 0} 700. 7 8 @! 
Staffordshire. & 5 0.. 8 7 6| 815 0. 0 0 0] 
Rail, in Wales ..ccccccccecee| 3 7 6. 6 0 0] 7 00., 7 & @ 
Sheets, single in London -| 1010 0. 0 9 0; 1015 0,, 0 0 0 
Hoops, first quality. .| 910 0. 0 @ 0O| 915 0, 0 0 0 
Nailrods........+ -| § 5 0. 8 7 6] 815 0,, 0 0 0 
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SPELTER, Silesian, per ton....,. | 22 9 0.. 0 0 0} 22 0 O.. 92 7 6 
English sheet ........ i 8 @.4&: £2 48 6 a. FO FI 
White zine, powder... | 900... 00 0| 00 0,., 9 oO Of] 
STEEL, Swedish fag | is 9 0. @ @ of 6 0 0., 0 o ® 
Keg me ae 00 0. 00 0] 15 0 0., 0 O OF 
TIN, Banca, per cwt... . ‘6 te. 2 7 8} 82 B.. 2% OT 
Straits, fino—cash ... “ 4.5°9.. @ © GG] 415 @.. 416 © 
Prompt 3 months » 46 0.. 0 0 0] 41610... 00 0 
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The following is Messrs. G. B. Toms and Co.'s review of the iron 
market :— 

Since our circular of the 15th September last the course of prices for British 
malleable iron has tended so continuously downwards, from the extreme 
slackness of demand, that it has appeared useless to continue ringing merely 
verbal changes upon the same series of uniformly discouraging facts. Railway 
bars have now fallen to a point in South Wales that has not been touched 
since I8ft, when the civil war in America broke out, which, by suddenly 
arresting large shipments, paralysed our export iron trae for a time ; Welsh 


| manufactered iron therefore being at present cheaper in sifd than any other in 


the world (not excepting Belgian), such orders as may come upon the market 
will naturally flow to the Principality for execution, provided nothing under 
the head of fiscal regulations, place of delivery, specification, or payment, tends 
to create a preference for, or give advantage to, other sources of supply. 
Whenever the cup shall overtlow in Wales, and or¢ers there become plentiful 
enough to enable makers to get better prices, Cleveland will again obtain a 
share of business to employ its too numerous mills, forges, and furnaces, but 
not till then. 

On the Thames inactivity pervades the engineering establishments and 
shipbuilding yards, while the artificers have fallen from high prosperity into 
utter destitution. It was expected that the large Soane Bridge, for the East 
India Railway Company, would have beev constructed here, but the tenders 
from Yorkshire and the Tyne carried the day. Contracts for all kinds of iron- 
work are now very hotly contested, and the ironmasters themselves are 
entering the arena. Orders for iron steamers can be placed with builders on | 
our river upon much easier terms than for some time past, owing to the 
reduced cost of material and labour; and the Government is wisely availing 
itself of present circumstances to increase the British navy at Chatham Dock- 
yard. 

As to prospects, let us not forget that “ if speech be silvern, silence is golden.”’ 
Russia is purchasing rails in our markets; America halts till duties are settled ; 
India will Lecome yearly a larger and better customer; Italy buys of those 
who will grant credit; Canada’s consumption is good, healthy, and profitable ; 
and the whole world, in our era, must have iron in spite of all the disasters and 
disgraces in commercial practice which the past year has disclosed and the 
personal wrecks it has left behind. 

The situation of the iron trade, however, at this conjuncture is unique, and 
its sufferings are directly traceable to an enormous over-extension of works, 
chiefly on the Tees; to the payment of wages on a scale exceeding by one- 
third what the sale price of finished iron has justified; and to the sudden 
collapse of the demand for shipbuilding, as well as railway construction, occa- 
sioned by the frightful events in the English money market last summer. 
The ancillary causes of the present state of things have doubtless been the 
constait strikes of the workpeople, and the state of perpetual menace and 
alarm in which employers have consequently been kept by them and their 
unions, led by brawling and unprincipled demagogues, themselves living upon 
the ignorance and infatuation which prevail, while effecting those artificial 
c ions for intai wages which have well-nigh ruined the productive 
industry of Great Britain. 

Notwithstanding recent complaints of mischief having arisen from foreign 
competition—complaints which sound like the whining agricultural cries that 
preceded the repeal of the corn laws— our actual imports during the past year 
of finished merchant bars, rails, and plates from France have been insignificant 
-from Belgium inconsiderable; but foreign ironmasters have, it is true, 
obtained certain large engine and rail orders for lines on the Continent, for 
which orders we competed in vain, some special circumstances having given 
them the advantage; we have, however, been left undisputed furnishers of | 
those large quantities of rails used in the East Indies, and in the American | 
market English rails have been sold on a very much heavier scale than those of 

ian manufacture. It ought also to be stated that ina competition last month 
for 10,000 tons of Dutch state railway rails Welsh and Middlesborough houses 
were successful in securing contracts, in spite of the circumstance that proxi- 
mity of delivery was so favourable to the Belgian works; there is no reason, 
therefore, to sit down in despondency and declare the game up for all time 
with the British ironmaster; but every ground exists for contidence in the 
future, provided only that he diminishes the cost of production so as to enable 
him to meet present market prices without loss. For rails of high quality 
such, for instance, as the Brighton or East Indian Railways would lay down, | 
we have nothing to fear at present from Belgium, because the tests employed | 
are declared insupportable at the foreign works, and it is only in common iron | 
that their prices even approach those of Wales. They have not secured the | 
40,000 tons of rails for Russia, as stated 

Another point which deserves attention when discussing the continental 
iron trade is the heavy shipments of Cleveland and Scotch pig iron which have 
gone into consumption lately in Belgium and France, from which it must be 
inferred that those countries possess no superiority whatever over the United ; 
Kingdom in smelting the ores of fron or they would not be importing forge pigs | 
from us. On the other hand it would equally appear that some advantage 
must lie in the cheaper labour which forei can ¢ for the 

bseq ipul 'Y processes by which malleable iron is produced; in 
| other words’ we have paid a great deal too much money to our puddlers, 

millmen, and forgemen, as, indeed, was strikingly proved and brought out by 
the facts published at Middlesborough during the Jate stubborn and senseless 
struggle of the ironworkers to support a false and extravagant rate of re- 
muneration, far beyond what many educated gentlemen either receive or | 
expect in professional and mercantile life. All this will, no doubt, be reme- | 
died in future if the men shall emancipate themselves from the tyranny of 
those organised conspiracies called ‘‘unions,” and begin to discover that 
they must themselves sink or swim along with the ironmasters, because both 
are in the same boat, and the natural relations between capital and labour 
and supply and demand cannot be divorced with impunity by either party. 
The growth of metallurgical industry abroad during the past twenty years | 
has not, however, escaped observation anywhere out of Staffordshire; nor | 
| have its evidences at the Exhibitions of London and Paris passed without 
recognition and comment by the trade in general on various other occasions. 

Every annual visit to the Continent has confirmed the impression that our 

national supremacy in the applications of iron may not last for ever, because 

skill and genius have been more widely distributed than our insular conceit 
, has liked to admit ; bat in the production of the raw material nature has so 
richly dowered Great Britain that we have never thought our trade therein 
pregnable, and it is as certain as it is satisfactory to note that British exports 
of iron during the past year have still exceeded those of every other nation on 

the globe. 
The abundance of money with which the new year opens, coupled with a 
resuscitation of credit, may, as we have seen heretofore, re-awaken en- 
rise and cause business again to: brighten in an .article whose range 











was, we suppose, never a less remunerative return for the capital 

| employed in its production than at this present moment, while its sister 

| mineral product, coal, is yielding handsomer profits than at any former period, 
London, January Ist, 1867. 


The following is an extract from Messrs. Wm. Bird and Co.’s 
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iron trade as regards prices. It could not be expected, from the known inti- 
mate connection of the iron manufacturing interests with the industrial opera- 
tions which hastened on the late financial crisis, that they should escape the 
consequences of overstrained credit. The disasters of the year have, however, 
been made still more grievous by the additional loss of capital through dimi- 
nished production or total ion of work by reason of strikes. With the 
condition of higher wages and greater leisure, resulting from the general in- 
crease of material prosperity under our free trade commercial policy, the work- 
ing man has & power to be propitiated, and a determining element in all 
contracts. But this new power indulges in extravagances which retard the 
Progress and affect the well being of the whole community, and from whose 
injurious consequences its own class would appear to require protection as im- 
Peratively as any other. Whilst compulsion in the matter of education or im- 
provement will not be listened to, the right of the individual to accept or reject 
the labour or wages that may suit his circumstances is freely abandoned, and 
the terms upon which alone work will be accepted are permitted to he pre- 
scribed by trades unions, It may be wise and necessary for men to combine in 
self-protection, but the modern “trades union” represents no elevating or 





| ennobling principle, and has no consiceration for either the interest or necessity 
' of the individual. 


Under a weak delusion that their strength is enhanced by 
numbers, the unions do not scruple, by gross intimidation, to coerce workmen 
into membership, and then reduce all to one common level by ** shop rules,” 
having for their object the control, and it may be the ruin, of the capitalist. 
The trades union creed is, relentless hostility to masters, the maintenance of 
high wages with the minimum of work in return, and blind obedience from 
members to its dictates. The numerous acts of mutual kindness that arise out 
of good service on the one hand and regard for it on the other have no existence 
in the creed of the trades unionists, and whether their combinations kill trade, 
limit production, or eventually render successful competition with the foreigner 
utterly impossible, they care not so long as their own notions can be enforeed 
upon their employers. Present considerations alone guide them; all things 


| Must bend to their satisfaction, and masters must see for themselves how they 


can get profits, and the country —or for that matter the worid in general—how 
it can get supplied. ‘The commerce of the country cannot but be disorganised 
by such a principle, and in truth the action of the leaders and delegates of 
these associations; has imposed a vast amount of needless loss and suffering 
upon commerce in genera!, and the fron trade tn particular, a trade upon which, 
in all its various bearings, they have shown themselves incapable of forming a 
judgment. It is only left for us to hope that on this the great question of the 
day for our trade, a more general recognition by the men of the useless sacri- 
fices they have made to trades unions, and the establishment of counter unions 
preserving individual freedom of action for the vast number of intelligent men 
who must feel humbled and aggrieved at the tyranny which reduces them to 
one common level with the incapable, will suffice to bring the future relations 
of capital and labour into greater harmony. We are persuaded that the British 
iron trade will come out of its present trials improved and strengthened, and 
our Customers must not suppose from the prevailing depression on the subject, 
that it has seen its best days and lost its importance and superiority. It is a 
healthy sign that no one shrinks from taking his share of blame for allowing 
this staple trade to drift, through over confidence in its wealth and resources, 
into an unsatisfactory position, and the attention everywhere given to remedial 
measures for acknowledged defects, proves the uses of adversity. Though it 
may become more difficult every year for either masters or men to realise for- 
tunes with the rapidity of days of old, there is abundant reason for believing 
that under a moderate scale of profits, good, sound, and extensive business can 
be secured to our market, even as early as 1867, though orders of magnitude as 
yet only foreshadowed, should not be forthcoming till a later period. 

On the other hand—with or without an official reduction of prices here—the 
position of the trade, as a whole, is most encouraging for an increased con- 
sumption and use of iron in all quarters of the globe. A knowledge of qualities 
in each iron-prodacing district, and freedom from prejudice as to known makes, 
practically opens the resources of the world to a buyer, and, however alarming 
it may be to the individual maker in a limited and competitive point of view, 
to witness the great progress of all countries in the manufacture of iron, it is 
yet a subject for congratulation in general, and a great addition to the comfort 
and happiness of every one, that buyers are no longer necessarily confined to 
one district or country for the supply of material. Those who have had to 
solve the problem of constructing and carrying on of railways or other public 
works with but a limited sum for the outlay at command, or where the saving 
of costin material for maintenance and repair turned the scale between loss 
and profit, can appreciate the advantage of possessing more than one source 
of supply, without too minute inquiry as to, or special interest for, the place of 
Origin. 

As regards foreign manufactured iron we may say generally in reply to 
numerous inquiries tor low offers, that we have been able for some time past to 
buy merchant irons of excellent home makes with prompt delivery f.o.b., in 
this country cheaper than we could import. In the ordinary course of trade, 
competition from abroad is not likely to take the form of a regular steady sale 
in this country of cheap manfactured iron for general purposes; there may be 
makers abroad, as there are here, whose ambition is to drive a trade, and 
such may suppose that the foundation of a remunerative one may be obtained 
in the English market, where accordingly they try awhile to compete and 
undersell, and lower their usual standaril of quality for this purpose. All sach 
business we regard as exceptional and equivalent to thrashing empty straw, 
and as it is but a form of the process known as ‘** buying experience,” one can- 
not reekon on its long continuance. It is in the higher class of qualities, in 
cases out of the run of i ts, in gauge or unusual section, 
lengths, widths, or weight, that foreign makers of wrought iron can and do 
compete with us on our own ground. ‘The reason is partly one of raw material, 
but also very greatly of “extras,” our scale having remained una‘tered in 
spite of modern improvements in machinery and labour-saving applia ces. In 
Italy, Spain, and Russia large requirements have been Jost to the English 
manufacturer through these *‘extras,” Which have not even a show of reason 
in the method of calculation to recommend them to modern ideas. What we 
have stated above does not, however, exelude the possibility of foreign com- 
petition being very possibly alarming in the foreign home markets, or where 
freight to destination also enters into calculation as part of the cost of pro- 
duction ; for instance, in shipments direct from Marseilles to Mediterranean 
ports, the Levant and the East, or from Havre, Dunkirk, Rotterdam, or Ant- 
werp to Transatlantic ports. At the same time we repeat our conviction, that, 
with due consideration on the part of the men, the British ironmaster will as 
heretofore meet no insuperable difficulties in w idered end to 
obtain the pick of such orders as are open to all the world. Instructive com- 
ment on the advantages of persona! intercourse between: rival manufacturing 
interests in different countries, is afforded by the astonishment with which a 
Staffordshire ironmaster after a flying visit to some few collieries and rolling 
mills in Belgium, expresses himself in letters to the 7imes on the trade of that 
kingdom, and its competitive power against British iron manufacturers, From 
the sensation created by the supposed discovery one would not have imagined 
**blue books” were ever published, or that Charleroi was but some 24 hours 
journey from Staffordshire, and to be reached in that period of time any day 
these last twenty years. The Belgian ironmasters have, like others, their own 
special difficulties to contend with, not the least being the scarcity of coal and 
impurity of that obtained. The development and prosperity of the Prussian 
coalfields, particularly those on the Rulr, and the enormonsly increased rallway 
traffic thence, produced by the extensive sales to France and Belgium, is one 
of the noteworthy points in the year's trade. 

In engineering a fair amount of work has been given out during the past 
month, mostly to the North of England and Midland Counties. The 40 Great 
Eastern locomotive engines are said to have been equally divided between 
English and Scotch makers, and the latter also secured the 40 locomotives for 
India. Wheels and aciles and similar orders can now be placed on terms 
favourable to buyers, »oth as regards price and time of delivery. There is, 
however, no lack of .quiry, and bearing in mind also the large sums of 
money raised in this c,»untry and abroad for extending and improving railway 














communication in Russia, Austria, Prussia, Italy, &c., a good prospect for em- 
ployment in 1867 may be said to exist. Foreign blishinents i well 
supplied with orders, and engaged upon work large of 


rge q 
iron. The Paris Exhibition itself contains 13,500 tons of wrought and cast 
iron, the New Orleans railway roof at Paris, 163 feet clear space, constructed 
at Creusot, 1,700 tons, a: d the Cere Viaduct, just opened, 950 tons. A great 
number of iron bridges are required to replace the structures destroyed abroad 
by the late inundations; no less than 100 bridges were carried away in the 
Loire district (France) alone. We allude to these matters in our reports, as we 
still meet with many who, on receiving foreign tenders (especially if the prices 
therein named are lower than current English rates), are unable to divest them- 


| selves of the impression or fear that establishments abrovd are wanting in the 


necessary experience. We hope the knowledge that will be spread by means 
of the gathering at Paris during the Exhibition may work a change in this 
n the ability of 
with 1 skill and finish. 

Metals.—Tin : We can report a somewhat better market for this article, as 
shipments of Straits have been rather smal, and higher prices paid in Holland ; 
we quote it now 84s. Banca is not so much inquired after, and may still be had 
at 85s. ; for English the sme!ters insist on full prices. Copper.—At the begin~ 
ning of December the smelters reduced their prices £5 per ton, but apparently 
to depress the price of ores and regulus, of which they were buyers, rather 
than wilh the view of forcing sales, for on the 24th inst. they again advanced 
the prices £5; there is not much business doing, but prices are firm, No 
change in Swedish iron and steel. The demand for lead continues good, and 
last month’s prices are easily obtained. Spelter.—The approaching close of the 
navigation, as usdal, excites the market, and large quantities have changed 
hands at higher prices. A comparisofi of present prices with those ruling 
twelve months since shows a reduction of £10 to £15 per ton in Copper, £1 to 
£1 10s. per ton on Swedish bar iron, and £16 to £18 per ton in English tin. 
On other articles the is not either way. 
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THERE are three telegraph companies at work in Canada—the 
Montreal, the Provincial, and an American company, the Vermont 
and Boston, which has 43 miles of tel h line in Canada. The 
total length of the lines in 1865 was 8 miles ; the number of 
messages sent 479,331, 











Jan. 11, 1867. 


THE ENGINEER. 


25 








ON THE THEORETICAL LIMIT OF THE EFFI- 
CIENCY OF PROPELLERS. 


By W. J. Macquorn Ranxiyg, C.E., LL.D. 


1. Tue following statement of a certain theoretical limit 
towards which the efficiency of propellers may be made to 
approximate by mechanical improvements, and of certain 
causes which make the actual efficiency fall short of that 
limit, although it involves no new principle, may be useful 
in the present state of the question of propulsion. 

‘fo avoid complexity, let the water be still when the 
action of the propelling apparatus begins; so that its 
velocity relatively to the vessel (which may be called the 
velocity of feed of the ae pry apparatus), is simply equal 
and opposite to the speed of the vessel. Let that velocity 
pe denoted by . 

2. Lets be the true slip, or acceleration, or additional 

velocity, impressed on the water ns bye 2 eye appa- 
ratus; so that v + s is what may be called the celocity of 
discharge from the propelling apparatus, relatively to the 
vessel, 
3. If W is the weight of the mass of water acted upon 
in each second, and g the acceleration produced by gravity 
in one second, the reaction of the water, equal and opposite 
to the resistance of the ship, is well known to be given by 
the following formula, 


Sean s «wise 4e (1) 
g 
and the effective power, or useful work per second, done in 
driving the ship, _* the formula, 
Wis 


Rv =_—— (2) 
g 
4, When the apparatus first takes up a supply of water, 
then carries it for a time along with the vessel, and then 
discharges it, the reaction R may be the resultant of a 


forward reaction ¥ (v + 8) exerted by the water when dis- 
g 


charged, and a backward reaction — Lad ”, exerted by the 
G 
water when received; but in this, as in other cases, the 
resultant reaction is : es 
5. In order that the loss of work may be the least pos- 
sible, the propelling instrument should be so contrived as 
to act on each particle of water with a velocity at first 
simply equal to the velocity of feed v, and gradually 
increasing at an uniform rate up to the velocity of dis- 
charge v + s. If this condition were fulfilled, the mean 
velocity with which the propelling apparatus would have 


to work against the reaction R would be v + = ; and the 


total work per second would be 


R(v+2)= =o" =. wl 
2 g 29 

in which equation, the first term is the useful work per 
second, as already given in equation 2, and the second 
term is the Jost work, reduced to a minimum; for it is easy 
to see that this lost work is simply the actual energy of 
the discharged water, moving astern with the velocity s 
relatively to still water; and that quantity of energy must 
necessarily be lost under all circumstances. 

6. The corresponding value of the efficiency, or ratio of 
the useful to the total work, is 

v 
ee ee ae ae. Se ae 
2 
and this is the theoretical limit to the efficiency of a pro- 
peller. 

7. It is certain that no actual propelling instrument has 
ever attained the limit of efficiency stated above. It is 
probable that the nearest approach to the theoretical limit 
of efficiency is made by the oar; for the skilful rower 
pulls with a nearly uniform force, and thus produces a 
gradual acceleration of the water laid hold of by the blade. 

In the following articles are described some causes of 
additional loss of work, irrespective of friction. Those 
causes may be briefly enumerated thus :—Suddenness of 
vhange from the velocity of feed to the velocity of dis- 
charge; transverse motions impressed on the water; and 
waste of the energy of the f water; and the effect of 
each of them is to waste work in the production of eddies. 

8. Suddenness of the change from the velocity of feed to 
the velocity of discharge operates to the full extent in 
every case in which the propeller, instead of beginning its 
action with the velocity of teed v, and gradually increasing 
its speed to the velocity of discharge v + 8, acts through- 


out with the velocity of discharge v + s. Thus the total 
work per second becomes 
Re +s We, We. ° . (5) 


so that the lost work, instead of being simply equal to the 
actual ene of the water discharged per second, is in- 
creased to double that quantity of energy; and thus 
besides the unavoidable loss of work, there is a waste, or 
W s? 


unnecessary loss cf work per second, expressed by - 9° 


The corresponding value of the efficiency is 
v 


— a ie ee Oe, - (6 
v+8 

The object of such inventions as Woodcroft’s gaining 
pitch screw, and Mangin’s screw, is to diminish waste of 
the kind that has now been described; and in Ruthven’s 
form of centrifugal pump the same principle appears to be 
kept in view. The same is also the object of making 
paddles feather so as to enter the water edgewise. — It is 
probable that the object is partly attained by all those in- 
ventions, but by none of them ax and = being the 
ec Ws? 
2 
a multiplier, not exceeding unity, depending on the mode 
of action of the particular propeller employed. It is 
“gree that in a well designed centrifugal pump, c may 

very small; while for ordiairy paddles and screws it is 


= 1, 3 


case, the loss of work may be expressed by ;¢ being 





9. Transverse motions are impressed on the discharged 
water by all forms of the screw and paddle. 

Let u denote the transverse component (whether vertical, 
horizontal, or inclined) of the velocity of the discharged 
water, Then if that motion is impressed gradually, the 
Wu? . 

= and if 


g 





work wasted per second in producing it is 
more or less suddenly (1 + c') ==; ce’ being a multi- 





plier not exceeding unity; and the latter is the more com- 
mon case. The jet propeller is free from this cause of 
waste of work. 

10, Waste of the energy of the feed water may occur in 
those cases in which the water acted upon by the pro- 
pelling apparatus is received into the vessel and carried 
along with her before being discharged; that is to say, in 
certain forms of jet propeller. The feed water has, rela- 
tively to the ship, the velocity v; and in order that the 
energy due to that relative velocity may not be wasted, it 
is necessary either that each particle of water should begin 
to be acted upon by the propelling apparatus without 
losing any part of that relative velocity (as in the case of 
the screw and the paddle) or that any loss of velocity 
should be compensated by a corresponding increase of 
pressure, to co-operate with the propelling apparatus in 
producing the velocity of discharge v + s. For example, 
if the feed water is taken into a space in which it is 
sensibly at rest relatively to the ship, it should produce by 
its impulse on the water previously in that space the whole 


head of pressure due to its relative velocity . , otherwise 
g 


energy will be wasted, in producing eddies in the confined 
water, to an amount per second which may be expressed 
by SW v 

29 
from an insensibly small fraction to unity, according to the 
degree of suddenness with which the velocity of feed is 
checked. 

11. The multiplier / may even take values greater than 
unity, if the ad Gale is “ throttled :” that is, if it isdrawn 
through openings so narrow that the velocity becomes for 
a time greater than v,and then falls suddenly by the water 
entering a large receiver. 

12. The following is a summary of the results arrived at 
in the preceding articles :— 


; J being a multiplier whose value may range 


Ratio 
to the 
useful 
6. work. 
A. Useful work per second - Rr= Wea) 1 
g 
B. Work unavoidably lost, being the energy : 
of the discharged water ia 24 = Fs 
C. Additional work wasted, through sud- 
denness of action of the propeller on 
th ae cRs _cW# | cs 
e water ai, ete eb 
D. Work wasted through transverse motion of ‘ 
the water, if produced gradually a 
E. Additional work wasted if transverse motion . 
wr 
is produced suddenly son ee, “tne = es 
29 zvs 
F. Work wasted, through loss of energy of feed 
‘ibis SW) fr 
eee ee ~- Se 


13. The following particular case may be specially men- 
tioned. Suppose that the velocity of discharge is im- 
pressed gradually (so that ¢ = 0), that there is no 
transverse motion of the discharged water (so that vu = 0), 
and that all the energy due to the velocity of feed is lost 
(so that f= 1). Then the total work per second is— 


. 8 v\ _ W(w+s) we 
Bohs ¢F) =a @) 
being the actual energy corresponding to the velocity of 


discharge; and the corresponding efficiency is— 
2ve 


——_—_— ae 
(v + s)* ‘ 
In this case the lost work becomes a minimum, and the 
efficiency a maximum* when s = v; and such is very 


nearly the case in the Nautilus and the Waterwitch. 
14. In the following example the data assumed are— 
W = 5 tons, or 11,200 Ib. per second ; 
v = L5ft. per second; s= 15ft. per second ; 
so that v + s = 30ft. per second, and R = 5,217 lb.; 
the velocity is supposed to be impressed gradually ; and 


u=0. Then— 
Ratio to use- Foot-pounds HP 
ful work. per second. gee 
A. Useful work oe. ses we . hee aoe 142 
B. Necessary loss of work... ... .. 4 «. 39,127} 71 
F. Additional loss if energy of feed 
water is wholly was sw we Ce ow. 
Total work, including the above 
losses, but exclusive of friction 
(the efficiency being 0°5) ... ... 2 «. 156,510 vs4 
C. Additional loss if the velocity s is 
impressed suddenly ... «. «- $ «.. 39,1274 71 
Total work with that addition, but 
still exclusive of friction (the 
efficiency being 0°4) 23 ... 195,6374 355 


15. As another example, let— 
W = 10 tons, or 22,400 Ib. 
v = 15ft. per second ; 

(so that v + s = 223ft. 
before) ; let w = 0; an 


per second ; 

73ft. per second ; 

~ second, and R = 5217 Ib., as 
let the velocity s be impressed 


suddenly. Then— 
Ratio to use- Foot-pounds HELP. 
ful work. per second. ae 
A. Useful work ee | 78,255 142 
B. Necessary loss of work a 19,563} 353 
C. Additional loss through sudden- 
mess Of action = oe. nse ove ee Sf wwe S19, 563F 35} 
Total work, exclusive of friction (the 
efficiency being 0°67) ... ... © 14 ... 117,3824 ... 2133 


W. J. M. R. 
Glasgow University, 26th December, 1866. 
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* This case of maximum efficiency has been 


R. D. Napier. See ENGINEER, November 30, 1 





LIMES AND CEMENTS. 
No. Il. 

Cements are classed under two heads—“ natural” and arti- 
ficial. The term natural is applied to the material manufac- 
tured from the argillo-calcareous nodules known as cement 
stone. The artificial cement is that composed of separate sub- 
stances —lime and alumina—combined in any given proportions, 
according to the pleasure of the manufacturer. The medina 
Roman cement, with which, during the last half century, prior 
to the introduction of the Portland cement, the most important 
works in this and other countries have been executed, is an 
article of great value, even at this moment, from its well-known 
quick-setting qualities. This cement has been used in the con- 
struction of the Thames Tunnel by the late Mr. Brunel. The 
foundations of the centre pier of the Britannia Bridge are also 
cast in with medina Roman cement ; and the French eugineers 
used it extensively in the construction of the works at Cherbourg. 
In the Isle of Wight a retaining sea groyne, 200ft. in length, 
was constructed about twenty years since of this cement 
and beach gravel made into blocks, which resists the power of the 
sea up to this day. The harbours of refuge at Dover and 
Alderney have a great deal of the foundations laid in concrete 
made with the same article. So far back as the year 1838 we 
find the eminent firm of Francis and White testing their Roman 
cement at their manufactory, Nine Elms. Since that date con- 
siderable improvements have been made both in the manufacture 
and uses of cement, among the most remarkable of which is the 
introduction of the artificial material called Portland cement; 
and, as we have said before, we cannot conceive a more absurd 
name. Again, in the year 1852, we find that at a meeting of 
the Institute of Civil Engineers, Mr. George Frederick White, 
Associate, read a most valuable paper on the subject, well deserv- 
ing the attention of the civil engineer. 

The process employed in the manufacture of Portland 
cement is simple. The chalk and clay are mixed in certain 
definite proportions, carefully ground together in water, and the 
mixture is then run off into backs or reservoirs. After attain- 
ing a certain consistency it is artificially dried, and is then 
removed to the kiln for calcination, which operation is carried 
much further than is needed for lime, or for Roman cement. 
It is next delivered to the mill for grinding, and after being 
sifted is packed for use—the important points of uniformity in 
colour and in time of setting having been previously ascertained 
by repeated experiments. The numerous operations involved 
in the production of Portland cement sufficiently distinguish it 
from the natural cements, the manufacture of which consists in 
burning the stone in open kilns to the extent needed to deprive 
it of its carbonic acid gas—in grinding and afterwards filling it, 
as delivered from the mill, into packages for use; simple and 
cheap operations. To the variety, then, of the processes, to the 
extra fuel employed, and to the skill and care expended upon 
the manufacture, the cost of the Portland cement is attributable, 
and not, as is generally thought, to the materials of which it is 
composed, which, in themselves, are simple and inexpensive. 
M. Vicat, in his work, ‘ Annales des Ponts et Chaussees,” gives 
some useful information relative to the admixture of cement 
with lime mortar, and an investigation of cement, burned, as he 
terms it,“ Jusgu '& ramollissement,” by which is intended the 
softening or melting which takes place when the clay begins to 
vitrify. In the first experiments made by this gentleman on 
the blending of the natural cements with the artificial hydraulic 
limes, he mixed the cement with the lime during the process of 
manufacture whilst all was in a state of paste; but he found 
that the slowness of the operation necessary for the production 
of the mixtures entirely deprived the cement of the energy of 
its first setting, which, coupled with the expense of the com- 
pound, induced him to relinquish the plan. Facts which came 
to his knowledge subsequently caused him to resume the study 
of the subject, and he then found that by adding cement to the 
lime, when ina state of mortar, and not during the manufac- 
ture, the energetic properties of the cement were not interfered 
with, and that the mortar so treated possessed remarkable powers 
of resistance to the action of sea water. One great fact derived 
from Vicat’s investigations on this branch of the subject was 
that the stalest cements impart the most hydraulic properties to 
the lime ; a circumstance to be accounted for, perhaps, on the 
principle that the lime in the cement having given out its 
energetic properties by the absorption of moisture from the 
atmosphere, and the alumina being then the predominant 
element, the stale cement acts the part of Pozzolano, and imparts 
the hydraulic character to the lime with which it is mixed. 
Some experiments made on blocks of béton formed of this 
cement mortar, show that by the mixture of six parts of lime to 
ten parts of cement a cohesive power equal to that of the best 
natural hydraulic limesis obtained ; while a less portion of lime, say 
from one to five parts mixed with ten parts of cement, only pro- 
duces the same effect as the Pozzolanic mixtures, the addition 
of the cement causing an extra cost of fifty per cent. per cubic 
yard of mortar. This blending of fresh cements with the lime 
was attended with only partial success; for a mixture made of ten 
parts of cement and eight parts of lime, and which occupied sixteen 
days in setting, could be pierced by the drill to the depth of one- 
fourth of an inch, and after immersion for eleven months it lost, 


| superficially, all consistence, and was penetrable nearly three- 





eighths of an inch before arriving at the quick, which shows that 
deterioration took place after setting, and brings in question the 
expediency of mixing lime with fresh cement in important 
hydraulic works. Again we find that the same proportion of 
stale cement mixed with lime set in two days, and showed 
resistance to the drill just four time in excess of that offered by 
Vicat’s mixture made of lime and fresh cement. This shows that 
the mortar made with the cement and lime has the further 
advantage of speedily becoming very hard on the surface, and 
thus covering itself with a crust sufficient to oppose the shock of 
the waves and the rolling of the shingle on the beach. It there- 
fore allows the interior to attain a proper amount of cohesion and 
to arrive progressively at its greatest degree of hardness. It is, 
however, obvious that the cases in which the cement would 
require through staleness, that is, from the reabsorption of car- 
bonic acid or moisture from the atmosphere, to be reinvigorated 
by the addition of lime, are in this country at least, of unfre- 
quent occurrence; and since it is is not contended that these 
mixtures furnish results which can be put in comparison with 
those of the cements themselves, it is only in such instances as 
the exportation of cement to distant countries, where the interval 
between its manufacture and its use has been so long as to cause 
staleness, that such a practice could be recommended for general 
adoption. In speaking of the Portland cement, Vicat observes 
that it possesses all the properties of the over-burned cements, 
with a moderately quick-setting power; that its density is 1°50, 
the density of ordinary cements being taken at 1°00, and that its 
chemical analysis is precisely that of a very eminently hydraulic 
lime. The most noticeable fact, he says, in these cements is their 
great hardness, and the resistance they consequently offer to the 
combined action of the sea and shingle in the most exposed situa- 
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tions, agencies which very speedily destroy the Pozzolanic mix- | 
tures and the best hydraulic limes. 

By these results alone it is possible, according to White, to 
effect the monolithism of great masses, entirely homogeneous 
and resistant in all their parts, and arriving after a few months 
at the hardness of compact calcareous stones. To attain this 
object it is indispensable to employ the slow-setting cements, 
which will allow of to-morrow’s work following on that of to- 
day without disconnection or break, a result which it is impos- 
sible to arrive at with the quick-setting cements. This theory, 
however, cannot apply to submarine works where a strong current 
or under-tow passes at a speed of perhaps seven or ten knots per 
hour over foundations, the cement for which requires to set 
almost as fast as it is laid, so as not to be washed away; and the 
new work to be laid next tide will take as good a bond on it as 
the courses of masonry do after a lapse of months, or perhaps 
years. In the use of cement above ground, however, the slow- 
setting cement is, of course, best, and the foregoing observations 
apply in their full integrity to it. 

The agency to which cements owe their powers of setting, 
and consequent induration is not generally well understood. It 
is generally considered that this action is due to absorption by 
the cement of carbonic acid gas from the atmosphere during the 
process of setting, but it seems now to be ascertained by the 
chemists of the day, that it is only partially to this cause that 
the hardening of cements is attributable—that it is, in fact,the 
chemical union of the lime with silica and clay, and the conse- 
quent formation of a double silicate of lime and alumina, that 
produces the effect without which cements, placed in positions 
where air cannot penetrate, would never harden. It is, however, 
well-known that cements used under water become as compact 
as when exposed to the air, and that in the interior of large 
concrete blocks the process of induration is not less complete 
than it is on the outside; making due allowance for the increased 
hardness imparted to the surface of the block by the action of the 
atmosphere, which, however, is only superficial in its effects. 
With lime the case is different, as in its pure state, unmixed with 
clay, lime hardens solely by the absorption of carbonic acid from 
the atmosphere, and is thus partially reconverted into its original 
condition of carbonate of lime, but as the quantity of this gas 
contained in the atmosphere is limited its operation upon 
limes is slow and feeble. It is a well-known fact that if rich 
lime mortar be used in the filling of stone walls of great thick- 
ness, say three feet, the stuff will not harden for a great number 
of years. This has been found to be the case after even seventy 
years. It will be thus seen that for the hardening of the rich 
limes the presence of air, and, consequently, carbonic acid, is 
essential, while for the hydraulic or water limes, in which clay 
exists in small proportions, and for the hydranlic cements, into 
whose composition it largely enters, the influence of this gas is 
comparatively unimportant, nature,jhaving afforded another and 
more efficient means for the completion of the hardening pro- 
cess. The peculiar affinity of the lime for the alumina and 
silica appears to be exerted most powerfully with those cements, 
whether natural or artificial, which are most highly calcined, 
and, consequently, set the slowest. To this cause, then, must be 
referred the excellence of the artificially-produced Portland 
cement. The proportions in which the ingredients are mixed 
favour a high degree of burning; slow setting is then the conse- 
quence, and the final result is the hardness— in some cases superior 
to many kinds of stone. The slowness of setting of the Portland 





cement prevents the use of it for masonry under water, as named 
before, for the most essential of all reasons to the contractor, | 
namely, the cost, as to use the material, except in its pure state, 
is almost absurd; but if it be specified by the engineer that 
such an article is to be used, and none other, then it insures for 
the work from its tardiness of action, a degree of ultimate 
stability and solidity so superior to that produced by the quick- 
setting cements as to more than compensate for what would at 
first sight appear to be adisadvantage. The large proportion of 
sand and gravel that can be used with Portland cement without 
materially affecting its cohesive power, gives it an immense advan- 
tage over lime, which, though cheaper in first cost cannot be 
safely mixed with much more than seven times its volume of 
foreign matter. On the other hand, if sufficient time be allowed 
for induration, blocks made of lime and Pozzolano will attain a 
cohesion quite sufficient for the interior parts of breakwaters or 
dockwalls. It is by the substitution of Portland cement in place 
of lime that such an entire solidification of the several materials 
can be effected as shall set at defiance the action of frost and the 
force of the waves, and by thus realising the perfect union of great 
masses, re-establish the confidence in such constructions which 
previous experiments have tended to weaken in the public mind. | 

Ithas been found that the strongestimpulsive force with which the 
waves can flow overasurface of ametresquare,an areaequaltonearly | 
11ft. English, is 30,000 kilos., orthirty tons, equal to 401b. the square | 
inch of compressive force, and answering to 9 lb., on an average, of | 
resistance to tension for the same unity of service. In comparison | 
with these data may be noticed the results obtained by Mr. 
White in testing blocks made of Portland cement concrete, in 
the year 1852. “ Their interior cohesion,” he says, “ becomes in 
the end very considerable; and exposed to crushing by hydraulic 
pressure, these blocks showed, after nine months, a resistance of 
113 tons per square foot, or more than 1,700 per square inch, 
which is but little inferior to Portland stone, while their power 
to resist tension is 200 Ib. on the superficial inch.” 

The engineers of the Board of Works were the first public 
officials in this country who instituted analogous tests, though | 
Mr. Kendel, in the year 1852, and Mr. Druce, at a subsequent 
period, had carefully investigated the subject in connection with 
the works at Holyhead and at Dover. The Board of Works tests, 
so ably conducted by our friend Mr. John Grant, M. Inst. C.E., 
and so fully given in “Grant on Cement,” were of a threefold 
character :—I1st. The cement must be of a given specific weight; 
2nd, when gauged neat it must have a certain resistance to 
tensile strain; 3rd, it must bear immersion in water without 
sign of cracking. At first the tensile strain was fixed at 400 Ib., it 
has since been raised to 5001b., and the specific weight, fixed 
originally at 110 lb., has been raised to 112 1b. per bushel. This 
112 Ib. test requires to be carefully considered by the profession 
and the manufacturers, as it presses heavily on the latter, 
without, as we believe, conferring a corresponding benefit on the 
former. The high standard affects the manutacture in this 
way :—Ist, the less the concentration given to the cement by 
burning the greater was the volume of cement that could be 
obtained from a given quantity of raw material — in other 
words, if a certain quantity of chalk and clay, calcined to the 
specific gravity of 104]b. per bushel, produces twenty-one and 
awhalf bushels of cement to the ton, the same quantity 
of raw material burned to weigh 112 lb. per bushel would pro- 
duce only twenty bushels to the ton, and thus occasién the 
manufacturer a loss in volume of 74 per cent. 2nd, cement of 
so high a specific gravity as 112 lb. involved a much larger con- 
sumption of the fuel employed in burning it—an item, to quote 
a first-rate authority on the subject, of at least one-third of the 
prime cost of the cement even under the most favourable cir- 
cumstances. 3rd, the destruction of kilns and of the machinery 








| adheres. 


| process of ramming, 


employed in grinding the cement is enormously increased by the 
intensity of the heat required to produce it, and by the hardness 
of the material to be ground. 4th, the quantity of this highly 
calcined and heavy cement that could be produced in any one 
kiln bore only a certain proportion toa residue which was not 
sufficiently burnt to produce cement weighing 112 1b., but which 
could be employed advantageously in the manufacture of cement 
that was intended to set more quickly, and to weigh 104 lb, per 
bushel. The next point to be considered is the slowness of 
setting of this heavily burnt cement. Mr. Grant states that it 
would not set in running water, and that therefore he had used 
means to prevent any water passing over the cement in the 
sewers during their construction. It must be borne in mind 
that Portland cement of English manufacture, some of which 
was manufactured by White and Sons, has been successfully 
employed for concrete, en masse, in constructing the underwater 
foundation for a lighthouse on a coral reef in the Red Sea, and 
other deep waterworks at home and abroad. It is quite clear 
that, though the cement of 112 1b. would set too slowly for this 
purpose, a lighter burnt ceme™* would effect the desired object. 
To lose sight of this and to insist that all cement, whatever its 
destined use, should be thus concentrated in burning, would be 
simply to deprive it of one of its most valuable properties—that 
of setting under water. Another objection to this heavily 
burned cement is the certainty that it will not be properly 
ground. As arule cement should be an impalpable powder, and 
every grain of sand a matrix, round which the cement should 
form a film or coating; but this could not be the case witha 








bodies whose form is similar to the one they themselves are to 
assume; or possibly there may be a tendency in the chemical 
elements to arrive at a state of equilibrium, and the carbonate 
of lime may therefore be supposed to part with a certain portion 
of carbonic acid gas.” White, again, in his work, gives the 
results of experiments made on the adhesion both of Portland 


‘and Roman cements to various stones, all of which tend to 


prove that their adhesiveness is greater to Portland than to any 
other description of stone. The average of this last-named 
gentleman's trials shows that a force of 5,276 Ib., or nearly 


| 24 tons, was required to tear asunder two blocks of Gin. cube 
jointed with Portland cement, being 146 lb. per square inch 


| on the square inch. 


material which it was so difficult to reduce to powder as the heavy | 


cement in question. On the contrary, if carefully scrutinised 
by passing it through a fine sieve, or by washing it, a considerable 
residue of particles resembling sand will be found, comparatively 
inert in their character, with very feeble setting properties, and 
of a nature to diminish the amount of real sand which the 
ement would otherwise carry. All coarsely ground cement will 





be found to weigh heaviest, so that to exact a specific weight | 


per bushel, unaccompanied by any other restriction, offers an in- 
ducement to iraperfect pulverisation. We have also the authority 
of a gentleman who has made the subject a study, Mr. F. J. Bram- 
well, who in the strongest manner urging the necessity of altering 
the standard from one of weight only, gives the world the benefit 
of his tests thus, to use his own words: “‘ For my own part | 


will say as soon as 1 heard of the test by weight I was struck | 


with the difficulty of correctly ascertaining what the weight 
was, because from experience I knew that, when dealing with 
granulated matter, it is almost impossible, even with the greatest 
care, to get uniformity of condition in the respective trials, that 
is to say, to get the same amount of granulated material into a 
particular measure.” Jn corroboration of this we give the results 
of this gentleman’s experiments on the subject as follows :—A 
quantity of cement was put into a bushel measure by a man 
accustomed to the work and struck off level; it then weighed 
107 lb., exclusive of the weight of the measure. Then another 
portion of the same cement was poured slowly out of the sack 
down an inclined board into the bushel measure, and it then 
weighed only 97 1b. It was then shaken down in the measure, 
and the weight then got up to 132lb. So that it has 
been found, therefore, that with the same measure of capacity, 
and with the same material, there could be a variation of from 
97 lb. to 132 Ib. We cannot help thinking if a test of gravity 
could be obtained which was not liable to these variations, it 
would be for the benefit of the work in the first instance, and 
greatly to the advantage of the engineers and manufacturers in 
general. Until we have some definite legal mode of ascertaining 
the proper standard other than by the weight of the striked 
bushel of 112 lb., the trade must suffer as we have shown, and 
likewise many men will, under pressure, give a spurious article, 
hence bad work, and a worse name will be given to the engineer 
who passed the spurious stuff. 

The subject of cement concrete for sea walls and breakwaters, 
has been often discussed, and many methods have been sug- 
gested, one of which is common in this country, and has been 
lately carried out to a large extent in Ireland. It is to mix the 
cement with the stone when in a state of grout. The stone is 
placed promiscuously in the moulds, and when they are one-third 
full, the grout, composed of one part cement and three parts sand, 
is poured in till the interstices are filled up. Blocks so made re- 
quire longer time for induration than those made with cement 
stiffly gauged, but their ultimate solidity and thorough union of 
mass is evinced by a specimen sawn from the heart of a block 
made of grouted cement and Kentish rag stone, which has in 
twelve months acquired such hardness that the cement (Port- 
land) is scarcely to be distinguished from the stone to which it 
In situations where: gravel is scarce, and where time 
can be given for the induration of the blocks, this mode may be 
adopted with safety. Many persons in building and engineering 


| works completely ignore the principle of ramming concrete, 


whether used en masse or formed into blocks. To adopt this 
with a quick-setting cement mingled 
with only twice its bulk of sand, is to destroy the setting action 
of the cement and render it valueless; but in the case of lime or 
Portland cement, where the mixture of foreign matters is very 
large and the process of setting slow, no such result takes place, 
and ramming the concrete at once, and thus consolidating it, 


| will tend greatly to increase the density and solidity of the mass, 
which effect is further aided by the diminished quantity of | 
| quantities of lime are required in a short space of time. 


A beautiful preparation is made 


water employed in mixing. 
It consists of Portland cement driven 


called “ artificial granite.” 


| into intimate contact in iron moulds with fragments of Portland 


stone, by sharp and often repeated blows, and the union of the 


| two materials is the more remarkable, because it can be effected 


almost in a dry state and with scarcely more water than is given 
out by the stone in the process of concussion. The uses of such 
a material, which is made to take any shape according to the 
moulds employed, are obvious—pipes, sewer blocks, landings, pave- 
ments, and even walls, are some of the applications which have 
been made of it by the inventor, who has found its duration as a 
pavement in some very exposed situations not inferior to York- 
shire stone. It is a curious fact, but nevertheless true, that 
Portland cement adheres to the Portland stone more closely than 
to any other material. 
or not any chemical action is exerted upon the cement by stone 
which is a pure carbonate of lime. The absorbent properties of 
the stone are doubtless a mechanical means of producing close 


contact between the two bodies, but it is possible, also, that a cer- | 


tain quantity of carbonic acid is given out by the stone, and 
absorbed: by the cement, which is thus more speedily carbonated 
than it’ would be if it were placed in contact with siliceous bodies, 
such “‘as -flint pebbles; round which as nuclei the cement 
crystallises, by the mere force of molecular attraction. Burnell, 
in his able treatise on cements and limes, speaks of the pos- 
sible affinity of these substances for thé limestones :— 

“ Broken limestone appears. to.add very much to the qualities 
of concrete, betons, and mortars. Very probably this may be 
attributed to the affinity between the molecules of the already 
formed carbonate of lime and that which is in process of formation. 
The new crystals may group themselves more easily about 





This gives rise to the question whether | 


of sectional area; while with granite, Bramley fall, and Whitby 
stone, the resistance was but 97 lb., 76 Ib., and 57 Ib. respectively 
On reference to these experiments, it will 
be observed that the joint between the cubes of stone was 
barely one-eighth of an inch in thickness, and that the stone was 
broken before the separation of the joint could be effected, and 
the results further show that the connecting power of Portland 
cement is, compared with Roman cement, as 34 to 1. The fol- 
lowing is a resumé of these trials by compression, made on blocks 
Yin. square and 18in. long, the pressure being exerted on the 
ends of the blocks :— 


Tons, 
Roman cement and two parts sand, bore...... 5°33 per square foot. 
Portland , ree - ~ 44°00 na a 
Roman _,, pure ” 50°00 ine 
Portland ,, two parts sand, ,, 80°00 a a 
Portland ,, pure * 146-00 ” +s 


The relative order of strength of the different mixtures is 
exhibited in the following, and as a matter of comparison :— 

Portland cement pure is three times the strength of Roman 
cement; Portland cement and two parts sand are one-and-a-half 
times the strength of pure Roman cement; Portland cement 
and three parts sand are equal to pure Roman cement. 

The experiments on cross strain tried at the Exhibition of 1851 
give the following order of resistance. The trials were made on 
beams of pure cement supported on both ends and loaded in the 
centre. This beam was din. by 4in., having a clear bearing of 
16in. at both ends :—Portland cement pure, 99 lb. per square 
inch; Portland stone, 80 1b. per square inch; Sheppy cement, 
61 lb. per square inch ; Harwich cement, 24 lb. per square 
inch. 

The quality of Portland cement as a mortar in brickwork is 
now so well known as not to require comment. The Houses 
of Parliament are built of one part of Portland cement to four 
parts of sand, a mortar which may be relied on for all ordinary 
work. In arches or other work where rapid consolidation is re- 
quired less sand will, of course, be used, but where time is not an 
object there seems hardly any reasonable limit to the quantity of 
sand which the cement will carry, provided only the grit be 
sharp and clean. 

Portland cement possesses a distinct power of resisting frost 
and the humidity of the atmosphere, arising from the close con- 


| tact of the particles, which produces a non-absorbent surface, 


and thus prevents the disintegration common to cements of less 
density, rendering it peculiarly suitable for the lining of reser- 
voirs, cisterns, baths, &c. The Portland is now the favourite 
cement used by modellers for casting either figures, fountains, or 
cornices, and other architectural ornaments, thus combining the 
appearance and durability of stone with the economy resulting 
from the use of the mould. The mineralogical composition of 
the stones from which the cement is made differs very much, but 
the general type may be said to consist of above 30 and below 
60 per cent. of clay and other extraneous matter in combination 
with the carbonate of lime. The Sheppey stone usually contains, 
according to Burnell, 55 parts of lime, 38 of clay, and 7 of 
iron; the Yorkshire stone contains 34 parts of clay, 62 parts of 
carbonate of lime, and 4 per cent. of iron. The Harwich stone 
contains 47 parts of clay, 49 of carbonate of lime, and 3 of oxide 
of iron. But the most careful analyses made by Berthier are as 
follows. The stones experimented upon and the results will be 
seen by the following table:— 








Argentueil 




















| Sheppy Boulogne Swedish stone (near 
stone. Septaria. iron. Paris). 
Carbonate oflime.. | 0690 0 661 O51 
Magnesia .. «se os } 0-002 i ee es oe ee ooo 
Oxide of iron «se os 0 037 j 0-075 0022 orc 60 
Oxide of manganese .. 0012 ep ec oe 0 070 
Silica .. oe of of | 0180 0150 } te ee o140 
Alumina ee ee | 0°086 0-048 0°295 0060 
Water o¢ co eo op | 0013 0°066 ,) en 0°060 
} 1-000 0-978 0 978 roo 
Waste orerror .. «+| «of eo | 0022 0°022 | 0060 deduct. 
oe ae eo 1-000 | 1-000 } 1000 | 1-000 


In the calcination of limestones there are several forms of 
kilns used for the purpose; they may be classed as follows :—-A 
rectangular straight prism; a cylinder; a cylinder surmounted by 
a truncated cone; a reversed straight cone or funnel; a cone of 


| different diameter, or a form produced by the revolution of an 


ellipsoid. The rectangular prisms are used in some parts of the 
European continent for the purpose of burning at the same time 
both lime and bricks or tiles. The limestone occupies the lower 
half, the upper part being filled with the bricks or the tiles placed 
on edge. The cylindrical kilns are used generally where large 
These 
are rarely constructed for definite use; they are easily built and 
cheap, but not of long duration; an archway is first made 
round tower is then constructed 


to form the hearth; a 
upon this to form the kiln itself, which may be 
either in limestone, brick, or any other available mate- 


rial of those natures, the outside is rendered with yellow 
clay so as to effectually stop all the interstices, and this 
envelope is maintained by a rough kind of hurdle, care being 
taken to leave an opening in front of the hearth. Those built in 
the shape of a cylinder surmounted with a cone are of a more 
substantial form. These are only used for burning lime. The 
largest stones are placed in the bottom of the kiln, and the 
smaller pieces are placed in the cylindrical part at the top. These 
kilns are superior to the others, inasmuch as the heat is rever- 
berated from the sides, and cannot escape without producing a 
useful effect. | These three forms of kilns are used for intermit- 
tent fires and in cases where wood or rich flare coal is used. 
The two last named forms of kilns are used where coke, poor 
coal, or culm is used. In countries where peat is burned the 
kilns are built as acone of different diameters or a form produced 
by the revolution of an ellipsoid. The inside of the kiln is 
generally lined with fire-bricks set in fire-clay for a thickness of 
from 14in. to 18in. The principle to guide the kiln builder in his 
choice of materials should be their small conductive powers, and 
their capacity to retain the heat the longest. The intensity 
of heat to be obtained varies, according to the density and the 
moisture of the limestone, from 15 to 30 deg. of Wedgewood’s 
pyrometer. The length of time necessary for perfect cal- 
cination can only be ascertained by great practical expe- 
rience, and, in fact, to be a good cement burner requires 
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as much study and knowledge as are needed to make a 
good brewer. The slightest change in the atmosphere or wind, 
or in the material, will produce the greatest difference in 
the action of calcination; and here, then, the skill of the lime- 
burner must be coupled with the reading of the chemist. rhe 
combustion is carried on in the three first-named kilns on an average 
of 72 hours, but this period varies with the material used. These 
descriptions of kilns, according to Burnell, usually require about 
60 cubic feet of oak timber, 117 cubic feet of fir, about the same 
quantity of peat of the best quality, and 9 cubic feet of coal, to 
produce 35 cubic feet of lime. The running kilns do not con- 
sume more than 7ft. cube of coal for the same quantity. The 
cement stone differs in seme ways from the lime stone, one of 
which is that the precise point of calcination does not appear to 
affect its qualities. During the process of burning the cement 
stone loses about one-third of its weight, and the colour becomes 
of a brown tinge. When. burnt it becomes soft to the touch, 
Jeaves upon the finger fine dust, and sticks to the tongue. _ 

M. Petot mentions, in his experiments upon the calcination of 
cement stones, he found that when it had been carried to a point 
of driving off all the carbonic acid gas, the powder it gave was 
perfectly inert. This distinguished engineer also found that 
eement mortar was capable of being revived after the lapse of 
a considerable time. The specific gravity of the cement stone is 
about 2°16, that of the calcined stone in block is about 1°58, 
that of the powder being loosely packed is about 85 to 1°00. 
The best cement is that which is lightest and ground very fine. 
The French engineers require their cement to pass through a 
sieve of wire gauze, having 185 meshes to the square of 4in. of a 
side. The best mode of using the natural cement is to employ 
it without sand in all works under water, or when a great 
crushing weight is to be brought upon it at once. For 
foundations in damp situations, when rapidity of execution is 
desired, it may be mixed with two parts of sand to three of 
cement: the same proportions are suitable for cornices or coat- 
ings exposed to the weather; three parts of sand to two of cement 
makes a good mixture for perpendicular faces, but care must be 
taken that the cement be used so as not to allow of the forma- 
tion of fissures, or the frost will destroy it completely. 

PARIS EXHIBITION, 1867. 

Tue Imperial Commission seems determined that the pro- 
verbial difficulty with respect to punctuality shall not be an 
insurmountable obstacle in its path, It has pushed on its pre- 
parations with remarkable activity and steadiness; such a build- 
ing has never before been erected within the same moderate 
space of time and with so little apparent disarrangement of 
general matters. There is no doubt that the iron and engineering 
trades have felt the effect of this large commission, and that 
some interests must have suffered, but the work has proceeded 
with almost military regularity, and has probably caused the 
least possible amount of perturbation. 

The building was virtually ready for the reception of the 
fittings of the various commissions and classes at the time 
promised, and at the present moment an immense quantity of 
carpenters’ work is standing in the intermediate galleries, as they 
are called, that is to say, those appropriated to raw materials and 
manufactured articles of all kind, machinery alone excepted. 
The French contractors for fittings have exhibited great energy, 
and there is little perspective now to be found in these galleries; 
solid wooden partitions run up to the tie rods of the roof in all 
directions and more than one court, that to be devoted to the 
productions of the workers in the precious metals especially, are 
in a very forward state. In the goldsmiths’ court the frames of 
the show cases are all put together and might be placed in the 
hands of the glazier and decorator immediately. Proceeding around 
the circle of these intermediate courts we find activity every- 
where ; nearly the whole of the commissioners are preparing 
their divisions, Russia, Sweden and Norway, and Egypt being 
prominent amongst their neighbours. China, Japan, and other 
states to which small spaces are allotted, have nearly completed 
their main woodwork, but it must be explained that, as on like 
occasions in London, these collections and all the preparations 
for them are in the hands of the French cow mission itself. Just 
beyond these Eastern stalls the United States of America and 
the South American Republics are setting up their fences, while 
the remaining portion, that devoted to Great Britain, is at present 
a dreary waste. It is said that somebody in authority at 
home seems imbued with the unhappy spirit of procrastination, 
which was so nearly making shipwreck of the whole affair in 
London in 1862, and which rendered any participation in the 
labours of that undertaking almost unsupportable. It is to be 
hoped that this is merely one of rumour’s fibs, but the fact that 
the English portion shows a very small amount of activity at 
present is beyond question, and everybody notices the fact. 
The presence of the English authorities is, however, shown in 





another part of the exhibition, where a portion of the outer | 


alimentary zone is being taken into the great machine and pro- 
cesses court— the engineers being, it appears, more clamorous for 
space than Mincing-lane, Mark-lane, or the eating-house keepers 
—a fact which our readers will readily understand is not at all 
unpleasant to the engineer. In fact, looking at the relative con- 
dition of the British and foreign iron and machinery trades, the 
importance of a first-class exhibition in the British machine 
gallery is of the utmost importance, and it is to be hoped that it 
will be equally remarkable for quality as for quantity. The 
great mass of people abroad have got a notion into their heads 
that England has lost her pre-eminence. This is not the place 
to discuss that question, but it is the place, and this is the very 
moment, to say to the engineers and constructors of England, 
Scotland, and Ireland—Let your contributions be as large as 
possible, but, whatever the amount, do not allow one ill-made 
machine, one specimen of antiquated construction, figure in the 
British machine court. The world is eagerly looking for proofs 
of your having lost your ancient prestige ; it is for you to pro- 
vide for it a serious and startling disappointment. 

While on the subject of the appearance of Great Britain at the 
Exhibition, it may be mentioned that, while nearly the whole of 
the boiler-houses and chimney-shafts are finished, that which 
belongs to England is behindhand; the shaft is built, and a very 
handsome one it is, but the boiler-house is not yet above the 
foundation walls. The Royal Pavilion of England, which is 
placed opposite that of the Emperor of the French in the prin- 
cipal avenue, is in a much more satisfactory condition; the walls 
are up, and the timbers of the roof are nearly all in place, and in 
a very short time we shall be able to say what kind of figure our 
national architecture is likely to make; it is very English in 
style, which is well—a solid stone building, dressed with red 
bricks and with three sharp pointed roofs, a large transverse one 
behind and ‘two smaller ones, at right angles to the former, in 
front. 

To return to the building for a moment. In the great ma- 
chinery gallery the pillars and framing, which are to support the 
driving-shafts, and also a gallery, from which the public may 
view the contents of the court on each side, are nearly all in 
their places; in most parts the flooring joists of the gallery are 





being fixed, and in some the flooring is being laid. Two rows of 
cast-iron pillars, united by running and transverse latticed 
girders, occupy the middle of this enormous gallery or zone; the 
bearings of the shafts will be supported on brackets, which stand 
out on each side; and over the girders, with sufficient space below 
for the pulleys, will be the floor of the gallery, which will extend 
on each side over the driving gear. The gallery will be about 
10it. wide. 

In parts of the machinery court foundations are being pre- 
pared, but nothing of the kind is yet to be found in the British 
portion. We are not pessimists, and do not believe that England 
| will be behindhand, but it is important for her national honour, 
| and particularly at the present moment, for the reasons given 
above, that her work should be done in first-rate style, and this 
is not always easy under pressure. And here another hint 
may be useful. It will be remembered that the French railway 
companies found immense difficulty in conveying the contri- 
butions of our neighbours to and from the coast in 1862; grea‘ 
effurts have been made to improve the plant and general working 
of the lines, and there may be no difficulty in bringing up 
everything in good.time next year, but it is absolutely necessary 
tv warn our countrymen that the conveyance of heavy goods 
is sadly slow in France; the complaints on this head are general 
and loud, and if ample time be not allowed for the conveyance 
of machinery there will, most probably, be grievous disappoint- 
ment and complaints, The Imperial Government is known to 
have used all its endeavours to improve the heavy traffic, but no 


and especially of officials, in a day or a year. Therefore, let 
every one who intends to exhibit try to be amongst the first to 
get his heavy pieces on to the ground and his foundations pre- 
pared, The British Commission cannot desire delay, aud it is 
wonderful how a little pressure from without aids the movement 
of even a semi-governmental machine. 

Rails are now being laid down around the building, and also 
within the machinery court, as well as a turntable for the junc- 
tion of the two, so that there will be good facilities for getting 
heavy things into the building, and the Imperial Commission has 
issued proposals for the supply of steam cranes and other 
machines for lifting heavy weights. These will be employed in 
the general work of the Exhibition, and, like the boilers and fur- 
naces used for the driving machinery, will be included in the 
catalogue, and open to compete for prizes. 

The workmen are now finishing off the ironwork of the main 
entrances to the building. Long porticoes are formed by carry- 
ing the great iron verandah on columns to about 6ft. beyond the 


seems a wise one. There is one important advantage in such an 
arrangement, namely, that all the world will soon know the 
price of admission, and no luckless visitor will be surprised by a 
notification that he has arrived, by mistake, on a five franc day. 

A decision just announced, and which has already been carried 
into execution, has caused some surprise; the commission has 
put an end to all free admissions, and visitors may now view the 
works by payment of one franc. One object of this is doubtless 
to aid the funds of the undertaking, and another, to put a stop 
to the annoyance of applications for billets de faveur ; the only 
objection seems to be that should many persons avail themselves 
ot the arrangement to visit the works those occupied with the 
business of installation may find themselves incommoded, espe- 
cially as the presence of strangers may render rather stringent 
measures necessary with respect to circulation. 

Amongst the works proceeding in the garden are two large 
series of buildings belonging to the Russian and Swedish com- 
missions, illustrative of the methods of construction in use in the 
two countries in past and present times. The Russian buildings 
present some curious features, and we shall be enabled shortly, 
by the courtesy of the commissioners, to present them to the 


| readers of THE ENGINEER, 


government or commission can change the habits of a nation, | 





THE PARKHEAD FORGE. 

Tue Parkhead Forge ranks amongst the largest and most 
important ironworking establishments in Scotland, and has been 
successful in producing some very heavy forgings. Among others, 
the stern frames of her Majesty's ships Achilles, Crocodile, and 





| Malabar, the former weighing forty tons and the two latter each 


thirty-two tons. The Malabar is an iron troop ship, recéntly 
launched from Messrs. R.-Napier and Son’s yard, and is now 
receiving her engines. The Parkhead Forge has also produced 
some heavy shafting, but all the work of this kind previously 
produced has just been eclipsed by the production of a double- 
throw crank shaft weighing in its rough state about thirty-two 
tons. It is intended for one of her Majesty's ships, and is one 
of the largest ever forged. The shaft of her Majesty's ship 
Black Prince weighed twenty-seven tons, and was also made at 
this forge. There are fourteen steam hammers on the works, 
from one to seven tons, two of them being of the largest size, 
and one six tons. Each of the 7-ton hammers is placed in the 
vicinity of four large furnaces, and is commanded by two 50-ton 
cranes. For the use of the hammers there are twenty-nine 

furnaces in all, two 50-ton cranes, four 40-ton, three 12-ton, and 
one 8-ton, besides several smaller cranes. With these facilities at 


general line, and at a slightly rising angle, sq as to throw back the | command the 32-ton shaft has been completed in six weeks and 


drip. At one of the side entrances the portico is very long, and 


| there is beyond it an immense wooden covered way, beneath | 


| one day. 


For welding stern frames and other forgings of a similar con- 


| which a number of carriages may be set down and their occupants struction a hydraulic press is employed, and the weld made in 


| at the same time; and at the opposite entrance the door will be 
| brought into direct communication with the covered way which 
| leads through the exhibition grounds to the railway station out- 
side; these are two admirable points in the arrangements. 
Another mode of access to the building is by water, and for this 
purpose a wide landing place is being formed, from which visitors 
may enter the grounds of the Exhibition beneath the quay. 

The Imperial Commission has taken possession of its rooms in 
the building erected on one side of the grounds for its use and 
that of the prizes. 

The lists of the greater part of the mechanical classes are now 
definitely settled, exhibiting the strength of our neighbours the 
French in each. 

Class 50, instruments and processes in agricultural and ali- 
mentary factories, 187 exhibitors; Class 51, ditto in chemical arts, 
pharmacy, and tanning, 90; Class 52, prime movers, boilers, &c., 
for driving machinery, 12; Class 53, general machinery, 244 ; 
Class 54, machine tools, 111 ; Class 57, sewing machines, &c., 
51; Class 58, instruments and processes employed in making fit- 
tings and furniture, 11; Class 59, ditto in paper making, dye- 
ing, aad calico printing, 80; Class 60, miscellaneous machinery, 
&e., 52; Class 61, coach building and wheelwright work, 105 ; 
Class 62, saddlery and harness making, 41 ; Class 64, telegraphy, 
including the collection of the instruments used by the Govern- 
ment, 41 ; Class 65, machinery, instruments, and processes em- 
ployed in architecture, civil engineering and public works, 387. 
Seven classes in this group are not yet published. 

Terrible complaints are made of the exigencies of the admis- 
sion prices, a proof of the high standard fixed for admission, and 
a further warning to other nations to send nothing which is not 
remarkable either for excellence or novelty. 

The plan of the supplementary agricultural exhibition on the 
Isle de Billancourt seems to be growing daily. The commission 
has announced that not only will full provision be made for the 
supply of eatables and drinkables in this agricultural island, but 
even amusements will be added. This looks like a superfluity 
of recreation ; but if Monsieur Guignol, or any of the other 
famous actors who so delight the children and nursery maids in 
the Champs Elysees, choose to set up their shows in the Isle of 
Billancourt, it is certainly nothing to us, and may amuse the 
visitors from the provinces. The time is not, however, yet 
arrived for anything like a definite report upon this important 
annexe. 

Now that the interior of the building is nearly all floored it 
is satisfactory to state that no asphalte appears. Either the 
report was unfounded or the commission has changed its mind; 


to the stands or cases are being floored with wood, some of the 
French courts having common white wood under the cases and 
tables, and oak where the floor will be uncovered. 

The plan for closing the building, and insuring the contents 
against accidents by fire from without, is excellent; the doors 
are being fitted with stout iron shutters, which will be raised by 
the rack and pinion system, sometimes employed in the case of 
shop fronts. These shutters will be worked from the inside, so 
that all the doors which are not required for the actual service 
of the guards at night—probably fourteen out of the sixteen— 
will be hermetically sealed as soon as the public has quitted the 
Exhibition. 

The French portion of the alimentary court will soon be ready 
for visitors. The fronts of the cafés and restaurants are all up, 
and the fittings being put in. There is a grand café, a grand 
restaurant, a diner de l'Europe, a buffet de l'univers, and a 
Strasbourg beer establishment, forming, altogether, a series of 
refreshment places some 700ft. in length. 

On the opposite side of the building the place of Messrs. 
Spiers and Pond’s dining rooms, in combination with Bass and 
Co., is marked by a long inscription. 

Some, if not all, of these acceptable establishments for the 
recruiting of the inner man will very shortly be opened for the 
benefit of exhibitors and others, who will doubtless be glad 
enough to avail themselves of them during the three cold 
months to be devoted to the preparations of the Exhibition. 

The Imperial Commission has decided that the race of ad- 
mission shall be uniform, the charge to be one frane on all days 
of the week ; and, as that rate of admission has always been 
the most satisfactory in a pecuniary point of view, the decision 





the whole of those parts of the industrial courts appropriated | 


| the furnace whilst exposed to the heat. At the shingling forge 
| there are four furnaces and a very heavy pair of shears, also 
| others of a smaller size. The large shears cut up rails with 
| perfect ease, and appear quite capable of mastering bars up to 
4in. in thickness. 

In connection with the forge is a machine shop and a rolling 
mill. The first large tool which meets the eye of the visitor on 
entering the shop is a vertical drilling machine with an iron 
spindle 10in. in diameter. This machine has been employed to 
drill a 10in. hole with perfect ease; we witnessed it putting an 
| 8in. hole in a block of solid iron 2ft. thick, which it accom- 
plished in seven hours and a-half. The next large machine is a 
lathe with four tool rests, in which it is intended to place the 
32-ton shaft. There are also two large planing machinea,a,$0in. 
slotting machine, and a plane for the edges of plates, hegides 
other smaller tools. Passing on to the rolling mill we notice 

two plate mills, a bar mill, and a set of armour plate rélls, 24in. 
| diameter. Two plates for the Danish shi each 
25ft. long and 4}in. thick, were made at this mill, each plate 
weighed ten tons; some 5}in. armour plating has also been exe- 
cuted. There is a large pair of shears at the plate mill capable 
of shearing ljin. plates 6ft. long, also a pair for 1}in. plates 
with a 16in. cut, and a pair for both bars and plates, with the 
| requisite smaller tools. The forge is adapted for very heavy 
work, and with the rolling mills at hand there is every facility 
| for cleaning the iron. A forged double-throw crank shaft 
| weighing thirty-two tons would, in the early days of the art, 
| have been regarded as a myth, but now there is comparatively 
| little difficulty in the way of very far exceeding it. 








Mr. Dicpy SEYMovR alleges that the miners in the neighbour- 
hood of Newcastle have, during the past year and through strikes, 
sacrificed in wages £300,000, and in their effects on trade 
£1,250,000, 

A New Inpustry ror Norra Starrorpsaime.—(From our 
own Correspondent).—A new source of industry and wealth 
| is rapidly developing itself in the North Staffordshire coal 
field, the production of paraffin from cannel coal and coal 
shale, and there can be little doubt that in a comparatively 
short time hundreds of persons will be engaged in an employment 
| which had not been dreamt of three years ago. It is about that 

time since the discovery was made that paraffin oil could be pro- 
,; cured from the shale of the coal mines of the district, of which 
| hundreds of thousands of tons are lying up and down in what 
| have hitherto been considered refuse heaps, for the removal of 
| which a premium has sometimes been offered. The discovery was 
| first of all communicated toa firm of coal proprietors at Burslem, 

who, having erected retorts in as quiet | unobtrusive a manner 


| 


| as possible, obtained their raw material for some time free of charge 
| from neighbouring mine owners, After a time, however, these 
| gentlemen got scent of what was going on, and thereupon put 


| upon their shale the price of 5s. per ton. 


} The result was that in a 
very short time retorts began to spring up in all directions, and ex- 


| perience showed that the yield of each ton of shale varied from twenty 





to thirty-five gallons. Itis, in fact, believed that it may be made worth 
10s. per ton by any one carrying on the various processes of distil- 
lation and purification on his own account, which of course makes 
the value of this despised refuse equal to that of coal and iron- 
stone. The production of oil received a slight check in the course 
of afew months from the fact that it had to be sent to a distance 
to be refined, and it was found that if it were refined on the spot 
a saving of £3 per ton to the producer, in carriage and leakage, 
would be secured. A number of enterprising gentlemen living in 
Tunstall and the neighbourhood therefore constituted themselves 
into the North Staffordshire Oil Company (Limited), and they are 
now bringing to completion a very extensive refinery on the side of 
the railway between Burslem and -Stations. The works 
occupy an area of 135 yards by 107. There are three crude oil tanks, 
each capable of holding 150 tons of oil, and the stills are of pro- 
portional dimensions. After ing an elaborate process of 
purification the paraffin is placed in canvas in which it is first 
of all subjected to a slight pressure, and then is placed in an 
hydraulic press of 300 tons, where it is solidified and rendered fit 
for the market. A space of 135 yards by forty has been reserved 
behind the works for extensions, as in time it is intended to make 
paraffin candles on the spot. The present producing power of the 
refinery is 100 tons per week, and nearly 100 persons are employed. 
It is the intention of the company, however, not to rest satisfied 
until the works are sufficiently large to.yield 200 tons per week. 
The works, which have cost £12,000, have been erected in first-rate 
style by Messrs. Barker and Cope, of Burslem and Kidsgrove. 
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THE ARDSLEY OIL WORKS—RETORTS FOR STILLS. MESSRS. GEORGE BENNIE AND CO’S OIL- 
MAKING MACHINERY. 
CASTINGS required for the various chemical operations of dis- 
tilling, evaporating, and refining, demand a treatment different 
i from the every-day operations conducted in a foundry not entirely 
devoted to this special branch of industry. It is by subdividing 
IM HNN] the ordinary divisions of labour into special and distinct operations 
that not only is the manipulation greatly reduced, but improve- 
| ments are gradually effected which would fail to suggest them- 
<a | Hy selves under the imperfect scrutiny of a divided attention; nor is 
this fact more fully realised than in the treatment of cast iron. 
A certain mixture of iron is found by experiment to be best suited 
for a special class of castings, and when both men and cupolas are 
employed entirely in producing this mixture without intermission 
there is little chance of failures; and perhaps this is one of the 
chief reasons that the Kinning Park Foundry castings have 
proved so successful in withstanding the variations of heat to 
| which chemical castings are exposed, although the main causes 
must be the peculiar mixture employed, which we are ignorant of, 
| and the system Mr. George Bennie employs in casting this mix- 
ture over several times before putting it into the moulds. Every 
| ironfounder knows how the quality of any mixture of iron is thus 
| improved. Although the Kinning Park Foundry is devoted to 
chemical castings of every description, yet the most extensive 
portion of it is employed in the production of oil makers’ plant. 
It may not be out of place to state, en passant, one or two facts 
' on which the principle of distillation depends, to aid those who 
are ignorant of chemistry in comprehending the operations con- 
ducted in the apparatus which we have illustrated in connection 
with this subject. When shale or coal is submitted to distil- 
latory treatment the most volatile portions at first escape, leaving 
| behind substances of continually decreasing volatility. As the 
operation proceeds, and on an increase of temperature, these are 
| evolved in a gaseous form unchanged, or resolved into more 
| volatile matters and residual products possessing a still greater 
fixity. These products vary in nature with the temperature to 
| which the coal is exposed, and when it is distilled at a red heat 
it yields a large quantity of gaseous and but a small amount of 
liquid hydrocarbons. The proportion of liquid products is much 
greater at a lower temperature. Coal-tar obtained from the distil- 
lation of coal contains various basic substances, including 
ammonia, aniline, diculine, chromoline, pyridine, toluidine, and 
others possessing less importance. The acids include acetic and 
rosalic, among others, but the principal acid is carbolic or phenic. 
The first products from the distillation of the tar are gases, 
then follow water and ammoniacal salts, with black oily matter. 
As the process continues, the proportion of watery products 
decreases and that of oil increases. The products become heavier 
than water when from 5 per cent. to 10 per cent. of the original 
quantity has passed over in the form of light oil. It must be 
remembered that as the light oils disappear from the still the 
remaining substance becomes more fixed, and a higher tempera- 
ture is required for heavier oils. As the products increase in 
density creosote, or ** dead oil,” appears, naphthaline and other 
solid products then become abundant, and the oil assumes a viscid 
state; the final residue constitutes asphalte if the distillation be 
| carried to a sufficient extent. 
| The light oils on rectification can be made to produce a stil? 
greater portion of heavy oil and crude naphtha. The heavy oils 
contain a number of hydrocarbons of high boiling point. If the 
crude naphtha be agitated, the supernatant liquid on rectification 
gives rise to highly rectified naphtha, containing at least four or 
| tive oils with specific gravities ranging from ‘860 to *890, and with 
| boiling points from 149 deg. to 392 deg. Fah. The watery liquids 
produced in the condenser during the manufacture of gas are em- 
ployed for the production of sulphate and chloride of ammonium 
- by a process of concentrating. crystallising, and subliming the 
EY Fic. 8. crystals, operations which would require more space to describe 
than we can devote to it here. 
| Inour last notice of Mr. G. Bennie’s work, by a typographical 
: ' error J. Bennie was substituted for @. Bennie. 
-- The retorts, fifty in number, are of an oval form, as shown 
Y in the elevation, Fig. 3, and m plan in Fig. 4. They are 
UY arranged in two sets of twenty-five each. Each retort weighs 
G about two and a-half or three tons, and contains from 10 ewt, to 
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L g tj 15 cwt. of coal, according to the nature of the material with which 
WY q 4/4 | they are charged. For condensing the products of distillation 
Yj Y Up Y after passing from the retorts cast iron pipes are extended along 
Yj yy YY; the wall resting on brackets, as represented in the end elevati 
Yffyf/Y/j/yy. 4 Yj me We esting on bracke epresente ue € elevation, 
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Y | ihe crude oil when received from the retorts is pumped by means 
Ly L flu | of the engine (which is represented in the plan) into the stills, which 
are shown in elevation in Fig. 2, and in plan in Fig. 1. These stills, 
y Z three in number, each have acapacity of 1500gallons. A small fire 
Y Gi is placed under the stills, but the chief part of the heat is communi- 
Le GL cated to the body of the oil by means of superheated steam. A 
wrought iron pipe is made to conduct the steam through the top 
of the still. The pipe is carried nearly to the bottom, where it 
forms a coil, which is perforated with small holes; steam is thus 
blown into the body of the oil, heating it thoroughly, and at the 
same time obviating the necessity of employing a very fierce fire 
beneath the still, which would otherwise S required to make the 
pyeyueysesigs heat penetrate sufficiently, more or less exposing the cast iron 
LU ge. vessel to danger, and also producing a great deal of coking. The 
— coil of pipe is represented by dotted lines in the engraving, and 
pocntnad- ached with a penne thoes placed over a small icant 
G between the stills, an end view of which appears in the elevation. 
The superheater consists of a coil or serpentine pipe, on which is 
cast a block of iron. The block is maintained at a red heat, and 
the steam made to pass through it on its way from the boiler te 
the still. This is a very valuable contrivance, effecting its object 
as it does in such a simple manner. The cast iron block protects 
the steam pipe within it, rendering the superheater exceedingly 
durable. The amount of water introduced into the oil by the 
condensation of the superheated steam is inconsiderable, and is 
readily separated. The distilled oil is collected in a tank from a. 
coil laid in a cistern of cold water in the usual way. The stills 
represented in the engraving are intended for one distillation, but 
further extensions are anticipated. The retorts are all cast on the 
end, and the stills with the bottoms down, which is the only mode 
of casting that can be relied on for the purposes to which they are 
applied. The mode of casting the stills and the peculiar mixture 
of iron employed at the Kinning Park Foundry renders them 
proof against the greatest variations of temperature to which they 
are exposed. 


NN 








Fic 4 





eT ae ae 


(GF ZG. el 


S 


XS 


—) 


MG 


MW. 


SSS 
RSS 


AMD'—°WUW™T77r 
4 


CBG 


ASS 
RC 


SG 
QA AG SY 


SARL ER EE Eee 


cane 
SSS 


SSAA SSS ESAS SEES 
WS 


RQ 
KK, 9 
RRS 
Wh 


SS 


Neder hckeeccecetensittertrertertertent tend 


WG 


SSS 


\ 
AX 


EES ae ean ee 


DCW 


ACG 


_ EEE 


MW QQ 


Goose CLus.—(Scene : The Green Parlour.)—The members first 
considered that calf was the most appropriate material with which 
to bind their valuable paper, but upon mature consideration it 
was found that, by putting their heads together, boards could be 
obtained much more cheaply. 

THE CrysTAL PALAcE.—We are happy to say that there ap- 
pears to be a probability that the portion of the Crystal Palace, 
which was destroyed by the calamitous fire on the 30th ult. will 
speedily be restored to its original perfection. The shareholders 
and season-ticket holders will, it is understood, contribute largely 
to this object; and a movement has been originated by Mr. 
Francis Fuller, one of the founders of the Crystal Palace, to pro- 
mote a public subscription in aid of their exertions. He believes 
that 1,500 persons can be readily found to subscribe or collect £100 
each, which would suffice to restore a building which may be said 
to be of national importance, and which has so greatly tended to 
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} MZ ZZ | ' g Yj Tue ae th, sums of this amount have already been received ; an influential 
j ! Yj Pigutl ii g committee is, we understand, being organised, and it cannot be 
a G | doubted that all classes of society will cheerfully contribute, 
according to their means, to accomplish the desired object. 
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THE ARDSLEY OIL WORKS—GENERAL PLAN. 
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MEssRs, CLAYTON AND SHUTTLEWORTH, of Lincoln, have, as is 
well known, turned out within the last ten years a greater 
number of small steam engines—portable and stationary hori- 
zontal engines, for farm purposes—than any other makers. 
They have, accordingly, been enabled to carry out very extensively 
the use of special tools for finishing a large number of duplicate 
details. The connecting rods, for instance, are only just touched 
by the file in order to take off the slight burr, or “‘arrass,” left 
on the edges of the —~ and brasses on coming from the slotting 
and shaping machines. The fine last cut taken quite obviates even 
the use of the draw-file. Thecottar holes are, of course, done in 
a slot-drill, and the semi-cylindrical edges of the cottars them- 
selves are shaped in a special semi-rotating lathe, by Smith, 
Beacock, and Tannett, of Leeds. The brass eccentric straps 
employed for the engines made at the Stamp-end Works are flat 
on the outside, and this part of the strap could thus, with 
fair economy, be finished in a slotting or shaping machine. 








But Mr. George Wilkinson, Messrs. Clayton and Shuttleworth’s 
engine-shop manager,.has found it yet more. economical to 
employ the ingenious and original machine we now illustrate. The 
two halves of the eccentric straps are cast in one piece, and of course 
first turned up, and after the outsides have been “‘ got up” they 
are slotted in two, the small space made by the slotting tool 
being afterwards filled up by a packing piece for taking up the 
wear. The tool we illustrate is like a small slotting machine, with 
the usual crank and slide for giving a reciprocating motion to the 
slotting frame. Instead of an ordinary cutter, however, the frame 
holds a sort of rough file, oreven an ordinary file. The three different 
kinds, portions of which we haveillustrated full sizein Figs. 1,2, and3, 
are employed for roughing over the brass clips, which are after- 
wards finished with a file cut inthe ordinary way. The slide table 
on which the pair of clips, still in one piece, are held by means of 
a bolt and a round ae is fitted with a compound cross-slide and 
circular motion. e work is thus easily set and traversed under 





the tooi; itcan be rotated by the worm and wheel, and a very com- 
plex shape can be brought up to the toothed cutter or file. Pro- 
vision has of course to be e to take the work beyond the range 
of the file on the return stroke of the machine, just as a hand- 
file has to be slightly lifted off the work on being drawn 
backwards. The sliding tool frame is hence furnished with 
two stop pieces, A A, which come in contact at each end 
of the stroke with a tappet lever fixed on a nut on the screw 
B. The other end of this screw is jointed to a rocking shaft car- 
ried at each end by two small brackets. This shaft itself, by 
means of a lever in the middle, acts on the slide table. The mocks 
then slightly moves back the table, just sufficient to clear the too 
on the upward stroke of the file; and the bottom stop brings the 
tible forward in time to receive the downward cut of the tool. 

‘the engravings of the full-size i of the roughing-out 
tools show the kind of teeth employed. The entire length is 
lft. 2in., the narrow one lin., and the iwo others ljin. wide on 
the face, with a depth, at the toothed part, of gin. 





IMPROVED GOVERNOR. 

In the annexed engraving we illustrate a neat entof 
centrifugal governor applied by Mr. Kinsey, of the Robin Hood 
Works, Nottingham, to the horizontal engines, of which we have 
had occasion to speak favourably more than once. It will be seen 
that a cheese-shaped disc is placed at the top of the spindle, which 
is raised by the divergence of the balls, which are very small and 
driven at a high s , securing very sensitive action. 


FIG. 1. 





The principal advantage of the governor lies in its extreme sim- 
plicity; only a single pin is used, and therefore the surfaces ex- 


to wear are reduced to a minimum. The means by which 
motion is communicated to the throttle valve will be easily com- 
prehended from the engraving. Several of these governors aro 
now working very satisfactorily. 








ENGLISH ENTERPRISE IN BELGIUM.—(From our oe 
—Contracts for railway axles have been obtained in 
Messrs. Cooper, of Leeds; Taylor Brothers, of Paris; Cammell 
Co. (Limited), of Sheffield; J. Brown and Co. (Limited), of Sheffield; 
and the Barrow Hematite Steel Company. The contract prices 
ranged between £10 16s. 8d. and £12 per ton. 

ANTI-ATTRITION POWDER.— Messrs. re the well-known 
makers of plumbagocrucibles, have just brought out an anti-attrition 

wder intended to take the place of ordinary lubricators. The 
ubricating power of black lead is well known, and we have reason to 
believe that Messrs. Morgan’s composition should answer very well. 
The Clay Lane Iron Company, the Ebbw Vale Company, and the 
Wigan Coal Company are using it for blast cylinders, and Messrs. 
Platt Brothers, of Oldham, for ordinary machinery, with muck 
success. Messrs. Morgan are about to introduce an important 
change in the trade mark of their crucibles, 
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FOREIGN INVENTION AND APPLIANCES. 
THE invention of the steamboat has given rise to many claims, 
some disingenuous conduct, and a vast amount of cavilling; but 
it is right to give honour where it is due, and many people may 
not be aware that the French claim this honour for one of them- 
selves, the Marquis de Jouffroy d’Abbans. In 1776—twenty- 
five years before Fulton's first trial in Paris, and thirty-one years 
before he succeeded in carrying his object into effect practically 
in the United States—the Marquis de Jouffroy tried a boat pro- 
pelled by steam on the river Doubs, and seven years later he 
succeeded ip making his way up the Saone from Lyons to the 
Tle Barbe. This latter achievement is said to be recorded in an 
official document, and it is further added that the giddy sneering 
courtiers of Versailles were greatly occupied, perhaps for a week, 
with the new boat of the marquis, on whom they conferred the 
surname of the “Pump.” In 1817 all the world of Paris, with 
the three royal dukes at the head, was assembled on the banks 
of the Seine to see the experiments with Pump boat Charles 
Philippe. Fulton says:—“ Neither M. Desblanc nor myself 
invented the pyroscaph; if to any one belongs that glory it is 
the author of the experiments made at Lyons in 1783.” It is 
to be regretted, for Fulton's sake, that he omitted any mention 
ef what had been done on the Clyde. It is said that the son 
of the marquis was an inventor like himself, and eventually died 
heartbroken and ruined. It is but fair that justice should be 
done to his father’s memory, but it must be remembered that 
the distance between an ingenious attempt and perfect realisa- 
tion in such matters is enormous. The French claim the 
invention of the steam carriage also, and the original loco- 
motive; a gun carriage, with a circular boiler in frout and two 
direct-acting cylinders, which ran as long as the fire burned— 
that is to say, about a quarter of an hour, may be seen in the 
great machinery hall of the Conservatoire des Arts in Paris, and 
its authenticity is beyond all question. An Englishman, in 
1851, brought out of a barn a rotten reaping machine, which 
clearly proved priority over the American inventors; but 
neither the one nor the other detracts from the honour of 
those who brought the machines to perfection, unless, indeed, it 
could be shown that the successful man appropriated the idea of 
the other without acknowledgment. 

It isan exceedingly rare thing for a man to conceive and work 
out a totally new invention, like that of the stocking loom, for 
instance, which remained something like a century in full use 
without modification. Jacquard was forestalled by the famous 
automatic mechanist, Vaucauson, with respect to figure weaving, 
and the original looms of both are now shown together at the 
Conservatoire above mentioned, the earlier attempt being, 
strangely enough, brought to light by the inventor of the latter, 
who was employed to put the models in order long after he had 
produced his own invention; but nobody attempts to strip 
Jacquard of his well-deserved laurels. The probability is that 
the idea of navigating and driving by steam occurred to many 
ingenious men, and gave rise to many models long forgotten. 
In the case of the locomotive above referred to the inventor 
was a soldier, and his plan was submitted, by Bonaparte’s order, 
to an officer of artillery who had also a plan for the same object, 
but who fairly admitted that the other was better than his, and 
aided his rival in producing the curiosity in question. 

The pulverisation of liquids reads curiously in English, but 
it is a phrase which has nothing unusual in French and other 
languages. Our friends across the Channel often speak of the 
powder of water, that is to say, water thrown in the finest spray. 
Captain Schpakovski, professor at the Russian military college of 
Paul, has recently made some very curious experiments on cer- 
tain applications of the powder of liquids, or, in other words, 
on water, alcohol, turpentine, naphtha, and other substances, in 
a very finely-divided condition. The advantage obtained by such 
minute subdivision is the obtaining complete combustion of the 
whole of the carbon contained in the liquid. The captain has 
constructed a peculiar lamp, which may be regarded as the 
typical instrument of his system. The e of this lamp, fed 
by turpentine, rises to the extraordinary height of 2ft., and it 
issues from the burner with a noise that resembles that caused 
by the rush of steam out of a pipe; its colour is yellowish- 
white, and its temperature is that of the fusing point of steel. 
The quantity of turpentine consumed by the lamp in connection 
with the pulveriser is from two to five pounds per hour. 

Captain Schpakovski commenced his public experiments with 
the fusion of fine steel wire, which, after a few seconds, began to 
melt and burn away in sparks. He then gave the flame a hori- 
zontal direction, and melted a piece of copper. He also ex- 
hibited a crucible, intended, with the aid of the pulveriser, to 
melt pieces of copper weighing from five to ten pounds. Another 
application of the invention is the carbonisation of the surface of 
wood, to be applied to shipbuilding and other similar purposes. 
The carbonisation of the wood by this process does not extend 
more than one-tenth of a line below the surface of the timber. 

The inventor exhibited a lamp, in connection with four 
pulverisers, which gave a flame 34ft. long, and 4in. diameter. 

The application to which Captain Schpakovski attaches the 
greatest importance, however, is the heating of the boilers of 
steamboats. He has constructed a small vessel, 24ft. long and 
5ft. wide, with an engine of 2-horse power, which performs 
64 knots an hour. The boiler is heated by four pulverisers, 
the turpentine being stored forward, and conducted through a 
tube, furnished with a regulator, to the pulverisers. The con- 
sumption of the liquid is:stated to be equal to three pounds per 
hour per horse-power. The captain is How engaged in the con- 
struction-of @ vessel of three times the above power, and he 
expects, in consequence of improvements in the bviler, to be 
able to reduce the consumption to about half the above amount. 
It is said that: orders for twenty steamers for St. Petersburg 
and the neighbouring places have already been received, and that 
it is proposed to establish communication by means of small 
vessels on Captain Schpakovski's principle on the Neva, between 
the town and the islands, so that passengers may be conveyed 
through the canals of the Moika and of Tontaka to the central 
station on the Neya, where the large vessels lie that run between 
that place and the islands. It is not pretended that the heating 
by means of turpentine will cost less per hour than coals, but, as 
the former will not require the fires to be lighted more than ten 
minutes before starting, there will be a great economy in the 
case of very short runs like those on the Neva, which only 
occupy about half an hour. 

The new method is also applied to night signals, the lantern 
giving three times as much light as those at present in use. 
The mode of throwing the turpentine or other liquid into the 
pulverised form is not described, but there is in use in France a 
fumigating bellows, which, when a small reservoir is attached to 
the nozzle, will throw water in a state of the finest possible divi- 
sion; and probably Captain Schpakovski’s plan is analogous to 
this. We have seen the drawings and description of a petroleum 
lamp in which air is thrown by clockwork into the oil chamber, 
and which was described as giving a flame as intense as that of 
gas; but every one knows how much the separation of particles 
aids combustion. 








| even then worked with difficulty. 
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A note by M. Brul, published in the bulletin of the Société 
d’ Encouragement, of Paris, gives some useful information respect- 
ing the employment of the electric light on a large scale at the 
works of the Northern Railway of Spain. During the hot 
months of 1862 and 1863 the work was carried on at niglit, and 
ten trenches, each from 50ft. to 100ft. in depth, were ligh'ed for 
9400 hours. Wooden stages were erected at the head of the 
works, and two regulators, on M. Serrin’s system, were placed on 
each stage, so as to avoid interruption in the night during the 
replacement of the consumed charcoal points, the current being 
made to pass from one lamp to the other by means of a commu- 
nicator. Two Bunsen piles of fifty elements, and 6in. high, 
were generally used alternately, but when the acids were too 
much reduced the two piles were used together. The light is 
described as being always bright and regular, and quite sufficient 
for a hundred workmen, without being so intense as to produce 
any unpleasant effect upon their eyes. According to circum- 
stances, two different kinds of reflectors were used—a parabolic 
reflector, which lighted a space 100ft. in diameter at 300 yards 
distance, and even gave sufficient light when removed 250 yards 
off; and a hyperbolic reflector, which illuminated a space of the 
same extent from a distance of from one to two hundred yards. 
No difficulty was experienced in the management of the reflec- 
tors, the workmen of the locality soon becoming good lamp- 
keepers under the charge of a superintendent. The cost of 
the light, comprising all matters consumed, the keeping of the 
apparatus in order, the stages, the wages of the attendants, 
carriage, and other expenses, amounted to rather less than 8s. 
per hour; and it is estimated that in places where the incidental 
expenses were not so exceptional as in the Guadarrama, the 
expense would not have exceeded 5s. per hour, or very much 
less than the cost of torches, which give much less light, and that 
of a very inconvenient kind. 

In consequence of the extreme hardness of the granite to be 
attacked, recourse was had, in the case of these works, to monster 
mines. A vertical shaft, about 70ft. deep, was sunk in the axis 
of the intended cutting; two horizontal galleries, sometimes forty 
or more feet long, were then opened in the line of the axis in 
opposite directions, and at the extreme end of each of these 
galleries a cubical chamber was excavated of sufficient size to 
contain from a ton to a ton and a-half of powder, which was 
enclosed in zinc boxes enclosed in wood. These chambers and 
galleries were then carefully closed by means of masonry. The 
powder was then exploded by means of Ruhmkorff’s apparatus. 
The quantity of rock broken down sometimes amounted to 
17,000 cubic metres, and the average quantity of powder em- 
ployed amounted to rather more than 2b. per cubic metre. 
According as the charge was more or less powerful the mass was 
either simply raised and shattered or entirely broken up, andthe 
fragments blown high in the air. 

‘Lhe electric light also did essential service during the forma- 

ion of these confined passages; there was no means of venti- 
lating these horizontal galleries, and the lamps, added to the 
respiration of the workmen and the firing of petards, made the 
air so impure that the men had to be relieved every hour, and 
An electric regulator was 
therefore introduced, and the old lamps being then dispensed 
with, the natural ventilation became sufficient, and the difficulty 
was removed. 











THE SOUTH WALES INSTITUTE OF ENGINEERS, 
(Concluded from page 18.) 


“THE DURATION OF THE SOUTH WALES COAL-FIELD,” BY Mr. R. 
BEDLINGTON. 
THE duration of the coal contained in the South Wales Coal- 
field must be a subject of great interest to the members of this 
institute, and it certainly is of great importance. The writer has 
endeavoured to arrive at an approximation to the quantities con- 
tained in the area of this coal field, and hopes that the errors and 
omissions of the paper will be rectified by the members who are 
acquainted with the various localities of the district. The enor- 
mous extraction of coal yearly has raised an uneasy feeling in many 
that our mineral treasure will be exhausted in a comparatively 
short period. This being the case, the writer believes it to be the 
duty of such an institute as ours to endeavour to get at data by 
which we may settle, with some degree of exactness, the probable 
duration of our coal field. When we consider that our iron trade, 
all our manufactures, our railways, our steam navigation, &c. Kc., 
are dependent on our coal, and that our eminence in trade, dis- 
played in our exports, depends on the cost of our fuel, the writer 
need hardly ask for the subject of this Le med your attention, and 
that you bring forward in the di ion that follows the informa- 
tion that the members can give with fulness and exactness, as they 
are the managers of the majority of the collieries in South Wales. 
The writer has taken the Ordnance map of one mile to an inch, 
as the authority for the areas of the veins, and he thinks the map 
will be found to be sufficiently correct. To get the average thick- 
ness of the veins he has consulted the sections of the strata in 
various parts of the basin, and taken an average thickness of the 
aggregate veins of two feet thickness and upwards. In the upper 
series we find the Mynydeslwyn and the Brithdir veins, and the 
area of these he finds to be 44 x 54 miles = 242 square miles. Now 
the lower series of the veins can be taken together, and the area, 
with the lines drawn at a mean of the ‘‘ crops” of the various 
veins, will give 48 X 13 miles = 624square miles. From a variety 
of sections he finds the average thickness of the upper series to 
be 8ft.; and the average thickness of the lower series 41ft. 6in. 
Taking the specific gravity of the coal at 1°25, the weight of a 
cubic foot will 1 be 78 lb. An acre of coal one foot thick will 
therefore give 1,516 tons; but out of this quantity we must make 
the following deductions : loss of pillars, gobbed small coal, rotten 
coal, faults and rolls, say twenty per cent., or 303 tons ; there 
remain 1,213 tons, or say 1,200 ton per acre of one foot in thick- 
ness. A square mile of coal one foot thick will give 768,000 tons. 
(The writer may as well say that the ton is 20 ewt. of 112 lb. = 
2240 lb.) The upper series of veins taken at eight feet in thick- 
ness, and an area of 242 square miles, will yield 1,486,848,000 
tons. The lower series of veins, taken at 41ft. in thickness, an 
area of 624 square miles will yield 19,888,128,000 tons. 
This gives usatotal of .. .. . 21,374,976,000 tons 
From this deduct for past working 274,976,000 ,, 
21, 100,000,000 

We have thus shown that there is a probable quantity of coal, in 
veins two feet and upwards of 21,100,000,000 tons. 








In 1864, Monmouthshire got ... ... 4,028,500 tons 
» South Wales icc cco cee coe 6,948,000 
10,976,500 


In 1865 about eleven millions would be the produce. The present 
get of coal could, therefore, be continued for 1918 years. Or the 
South Wales coal-field alone could supply all England at her 
present yield of ninety-two millions for ears. In addition to 
the above quantity there is the outlying Pembrokeshire basin, 
which the writer has thought not necessary to take into the 
estimate. We have now to consider the practicability of getting 
at these large supplies. Depth is one of the most important 
questions connected with the subject ; for you have increased ex- 
penditure to win the coal, and increased cost of getting it from 
the greater amount of repairs, arising from the greater pressure at 
increased depths. It has been necessary in the deep pits to tub 
back the water, so that pumps need not be taken far down. This 
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has heen admirably done in some pits in the north of England, so 
that they have very little water in the bottom of the pits. Then 
again the ropes can be balanced in deep pits. There has been a 
good deal of controversy about the increase of heat in depth ; 
but, from many experiments made we may assume that there will 
be probably an increase in the temperature of one degree for every 
fifty-five feet in depth. Whatever the average in the increase in 
temperature may be it is very certain that we shall have increased 
temperature at increased depths, Now accepting that to be the 
case, there will be only one probable mode of lowering the tem- 
erature, that is by greatly increasing the ventilation, so as to 
have a great current of air, divided into several strong splits, 
carried through the ramifications of the workings. It is probable, 
also, that the steam coal veins envelope greater quantities of in- 
flammable gas at increased depths, which will render it necessary 
to have very strong currents of air, irrespective of the tempera- 


ture, to dilute the gases. But this points to increased cost. In 
view of this manufacturers have economised their coal consider- 
ably already, and there are methods now being carried out by 
which greater savings will be made in future to balance the in- 


creased cost. It may be said that although we have an immense 
quantity of coal we are increasing the ‘‘ get” so enormously that 
matters will assume quite a different appearance in another gene- 
ration. Well, the experience of colliery managers, the writer be- 
lieves, is, that if we are to depend on manual labour we shall not 
be able to increase our “get” henceforth, even if there was the 
demand, as the number of colliers available is limited. Then 
arises the question of cutting coal by machinery. All the experi- 
ments now making are useful, as the machines are getting more 


and more perfected, but hitherto they have only done part of the 
colliers’ work, i.e. “* holeing,” but still it is so much of the colliers’ 
work done. No doubt in the future the power of steam will be 


brought to bear on the cutting of coal. The writer calculates that 
the depth from the surface (at the centre of the South Wales 
basin) to the lowest workable vein wil! be about one thousand 
yards. As there is a pit in Lancashire nearly 700 yards deep now 
working, it will be seen that the remaining 300 yards of depth will 
not present an insuperable difficulty. During the period that will 
elapse before the great depths will be required, improvements in 
engineering will give great facilities for winning these deep coals. 
In these calculations we have supposed the veins to continue at 
the ordinary thickness (proved in the present workings) through- 
out the unexplored workings of the coal-field. Large sums are 
laid out on the faith of such continuance of the veins, and up to 
the present time without disappointment, except in some cases 
where the veins have proved thinner, or have been rolled out, it is 
to be hoped only temporarily. In the other parts of the coal-field 
the winnings have proved the veins to be of good average thickness 
in the deep workings. Veins of two feet in thickness have been 
calculated in the total thickness of coal, and there is no doubt 
that, although they may be neglected at present, as the deep 
workings are found to be more and more expensive, the thinner 
veins will be brought into work, more especially when the small 
coal can be advantageously used, as the thinner veins produce a 
larger percentage of small proportionately. As for the consump- 
tion of small coal, that is being extended more and more, in the 
supply of forges, mills, and engines, and the production of coke. 
Large quantities are being utilised in the manufacture of patent 
fuel. + the South Wales coal-field we have a great variety of 
coals, from anthracite to the most bituminous coals ; but the most 
highly esteemed is the steam coal, and we shall probably have a 
continued and increased demand for this variety. But it is not 
likely that the iron manufacture will continue to increase in the 
same ratio as in the past, as we have pretty well furnished our 
own country with railways, and America and Europe are gettin 

into a position to become independent of us, as their mines po 
ironworks are getting more developed, and they have the freight 
always in theirfavour. Even to keep up our export trade of coal, 
and to counterbalance the increased cost of working by using steam 
power wherever available in hauling underground by tail ropes, 
endless ropes, or endless chains, and eventually in using coal cut- 
ting machines. As large sums will be laid out in mining, it is 
highly important that as much coal as possible should be extracted 
from the area won. Where it is necessary to work stall and pillar, 
let the pillars be fairly worked away, and wherever it can be econo- 
mically carried out, long work should be adopted, which clears 
away the coal. Whatever may be the extent of our coal-field, and 
although centuries may be required to exhaust it, it is the duty of 
colliery managers to he as little as possible of this valuable 
mineral. 

** MECHANICAL VENTILATION,” BY Mr. Copk PEARCE. 

The secretary read this paper, and on the proposition of the 
chairman, seconded by Mr. Adams, a vote of thanks was accorded 
to the writer. 

** THe STRUCTURE OF IRON,” BY Mr. W. H. Vivian. 

This paper was also read by Mr. Brogden, the secretary, and a 
vote of thanks was passed to Mr. Vivian on the proposition of Mr. 
Adams, seconded by Mr. Walter. 

‘““THE Port OF NEWPORT AND ITS COAL-FIELD,” BY Mr. Basser. 

In consequence of the lateness of the hour Mr. A. Bassett was 
only able to read portions of his paper, and the further reading 
and discussion was adjourned till next meeting. 

After the proceedings the members and friends, mustering very 
strongly, dined together under the presidency of Mr. G. Martin, 
who was supported by the mayor and town clerk of Newport. 
The usual loyal and complimentary toasts were duly honoured, 
and the catering of host Hallen gave entire satisfaction. 








Tue American ironclad Ironsides has been destroyed by fire at 
the Philadelphia Navy-yard; she cost 1,000,000 dols. in 1861—2, 
and was at the bombardment of Charleston. It is supposed that 
she was set on fire. 

CopPEeR SMOKE AS A MANURE. — However paradoxical this pro- 
position may appear we can assure our readers that it has become 
un fait accompli. For many years past the deleterious effects of 
the copper smoke have been most seriously complained of by landed 
proprietors in the neighbourhood of Swansea, Neath, and other 
districts immediately contiguous to the large copper ore smelting 
works, and any person acquainted with the districts named knows 
full well that the hills and many of the neighbouring valleys are 
completely denuded of vegetation, scarcely a blade of grass being 
seen in some localities. Successful actions have often been main- 
tained at the assizes against the owners of copper works for injury 
done to crops and cattle by the arsenical deposits emitted " the 
copper smoke. During the late session of Parliament a bill was 
carried for the more effectual suppression of the “‘ smoke nuisance,” 
and to make it compulsory for owners of large works to consume 
their smoke or that part thereof which is prejudicial either to the 
health or property of the inhabitants. Mr. H. H. Vivian, M.P., 
has in consequence for some time past given this subject his most 
serious attention, and has just erected works, and obtained such 
scientific aid as has enabled him not only to render the smoke 
entirely free from any deleterious effects, but to turn it to most 
profitable use by the manufacture of a most valuable superphos- 
phate, which, as a manure for green crops, is almost unequalled. 
At the recent meeting of the West Glamorgan Agricultural Society, 
held in Swansea, Mr. Vivian, in alluding to this subject, said that 
his works would produce manure enough for something like 40,000 
acres of turnips every year. He looked upon what he had already 
done as a mere experiment, just afeeler, and if the works answered, 
as he had every belief they would, the district of Swansea would 
yet become the chief fertiliser of a large portion of England, be- 
cause that on which he was now experimenting represented but a 
very small portion of the beautiful white smoke which they saw 
rolling away in such abundance over the hills, and of which he 
hoped a large portion would eventually be condensed and formed 
into superphosphate. 





Jan. 11, 1867. 


NEER 


EN 





———__———_ 





RAILWAY MATTERS. 

THe line near St. Austell was covered with sand, stones, and 
water on Monday. 

THE Mid-Wales Company have agreed to issue preference shares 
to the amount of £200,000. 

THE London and Greenwich Company have earned a net balance 
of £12,012 during the past half year. 

A NIGHT switchman, named Warner, employed on the Great 
Western railway, at Reading, was on Friday night frozen in such 
a manner that his death resulted on Sunday. 

THE Italian Government has constituted a consolidated stock at 


5 per cent. to the amount of 1,300,000 f. (£52,000) for the cost | 


of the construction of the Ligurian railway. 

A DECREE has been issued for the construction of a railway 
from Hazebrouck to the frontier of Belgium. The concession 
has been granted to the company of the western railways of 
Flanders. 

Two Indian railways, and those two the greatest, the East 
Indian and the Great Indian Peninsula, have declared dividends 
for the half-year in excess of the guarantee. The excess is only 
one-half per cent. 


A ROAD locomotive is in operation in the neighbourhood of 


Zurich, working with great facility, easily guided, quickly stopped, 
and capable of ascending considerable inclines with carriages con- 
taining forty passengers. 


Durineé the late severe frost the traffic on the Metropolitan , 


Railway was on a most extraordinary scale, and the facilities by 
the South-Eastern line from Cannon-street to Charing Cross, 
which is now extremely well managed, were invaluable. 

THE locomotive whistles on the New York and Albany railroad 
are pitched upon a lower key than usual, and the improvement is 
duly noticed and appreciated by the people who live near the road. 
The sbrill shriek of the older style was ear-piercing and injurious 
to invalids. 

A COLLISION between two trains on the Metropolitan railway 
happened on Saturday morning at the Farringdon-road station. 
The passengers were shaken, but nobody is reported hurt. The 
accident was caused by the inefficiency of the break-power of the 
hindermost train. 

Tue 5.10 train from London to Salisbury on Saturday after- 
noon ran into a snow-drift between Grately and Porton, where, 
in spite of the most vigorous and persevering efforts to ex- 


tricate it, it remained for nearly twelve hours, and ultimately | 


reached Salisbury fifteen hours behind time. 

On Saturday night Bangor was visited with one of the most 
severe snow storms known for many years, and the lines of railway 
from Holyhead to Chester were completely blocked with snow. 
Men were sent out to clear the rails, but were obliged to give it 
up as hopeless, snow drifting faster than they could clear it away. 

Own Friday, when the express train from the south, due at Carlisle 
at 1°55 = was near Althwaite an axle of a third class carriage 
snapped, probably owing to the frost. The carriage was smashed 
and severakh others were overthrown, although the train was 
promply brought to a standstill. The passengers were extricated, 
and it is remarkable that only slight injuries were received. 

THE railway between Rome and Florence has been completed by 
the opening of the last link. These two capitals are now only 
twelve hours apart, and the fact may have considerable effect on 
Italian affairs; many officials and even ecclesiastics took advantage 
of the Christmas fftes to visit the capital of new Italy, while a 
number of Italian senators, deputies, and superior officers seized 
the same opportunity to visit Rome. 

LorD REDESDALE writes to the Times :—‘‘I say deliberately 
that if Parliament enacts what is asked by the London, Chatham, 
and Dover Company, and allows such limited liability bankrupts 
to fleece their mortgagees in order that they may retain and 
improve their own property, while it leaves the law unaltered 
which compels others to surrender everything to their creditors, 
it will legislate unjustly, and lay the foundation of very evil 
consequences. 

In the year 1865 the Metropolitan line carried 15,021,275 pas- 
sengers ; the North London, 9,172,319 ; the Blackwall, 4,286,159 
of “local” passengers. The figures do not include the 6000 or 
7000 periodical ticket-holders, as the number of their journeys is 
not known. These 28,000,000 of London passengers, travelling 
along twenty-two miles of railway, were more by several millions 
than all the passengers upon the 1274 miles of the great and 
London and North-Western, and more by several mil- 
ions than all the passengers upon the 1900 miles of two other 
great and prosperous lines, the Midland and the North-Eastern. 


THE Saturday mail train leaving Bangor at 9.30 p.m. for Leeds 
met with a very serious accident a few miles from Aber. The 
train ran off the rails owing to the heavy drift of snow, and the 
engines having broken away from the carriages, they, including 
the Post-office carriage, rolled over down an embankment ; for- 
tunately and miraculously no lives were lost, but some of the 
passengers and Post-office employés were severely shaken. Owing 


to the severity and wildness of the night no help was at hand | 


until dawn, when of men were employed to clear away the 


snow which blocked both lines, and the Irish and London mails | 


suffered a detention of more than twelve hours. 

A COLLISION occurred on the Great Northern Railway early on 
Saturday morning last between two Manchester express goods 
trains. The first train left jranthbam about 2°30 a.m., and pro- 
ceeded as far as Newark, at which place it stopped for the 
engine to take in water. The second express followed at an 
interval of ten minutes, and the driver, although warned of the 
immediate precedence of the first express goods, overtook and 
dashed into the rear of the train, smashing and overturning the 
trucks, and completely blocking both lines. One line was speedily 
cleared, but some of the express passenger trains were delayed two 
hours or more. Beyond a severe shaking the guard and driver 
escaped unhurt. 

A “QUADRUPLE AGREEMENT” has been concluded between the 
Great Western, the Bristo! and Exeter, the South Devon, and the 
London and South-Western Railway Companies. Its object is to 
avoid bickerings and competitions in future. It is proposed that 
the arrangement shall be in perpetuity, and the sanction of Par- 
liament, as well as of the shareholders in the various companies, 
will be sought to it. A joint committee is to be formed, which 
will determine every future question that may arise between the 
companies ; and in case of the joint committee being unable to 
agree, the services of an arbitrator are to be called in. Large 
sums have been squandered in disputes and rivalries between the 
Great Western and the London and South-Western, and the policy 
of ‘conciliation and peace” now about to be adopted must be pro- 
ductive of great mutual benefit. 

THE through passenger and goods traffic from Leeds to Bradford 
was resumed on the 3rd inst. by the opening of the Apperley 
Viaduct. The Midland Railway Company and all parties con- 
cerned are to be congratulated upon the promptitude and energy 
which have characterised their proceedings since the destruction 
of the viaduct by the late flood. The iron girders, sixty in num- 
ber, with 150 rolled-plate stays between, have all been made and 
fixed within one month by the well-known and extensive iron 
bridge builders, Messrs. Butler and Pitts, of Stanningley. The 
iron plates, &c., weighing near 500 tons, from which the girders 
are made, were manufactured in the short space of three weeks by 
the Monk Bridge Iron Company, Leeds. The company’s engineer, 
Mr. J. 8. Crossley, has daily watched its re-construction; and 
Messrs. Benton and Woodwiss, of Derby and Glossop, contractors 
for the masonry, have raised the stone piers and prepared them 
for the iron girders in a most satisfactory manner. 


| NOTES AND MEMORANDA. 
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| THE coal-fields of the United States cover an area equal to twenty- 
eight such states as Massachusetts, 

Ir is stated that twenty tons of sulphate of baryta are used per 
day in the paper collar manufactories of New Yori alone. 

In our latitude a shell about twelve inches in diameter, with a 
range of four thousand yards, would deviate to the extent of eight 
yards, owing to the earth’s rotation. 

Mk. BATEMAN assures us that the substitution of soft water, 
like that of Glasgow, for the hard water now supplied to us in 
London, would entaila saving of not less than £400,000 per annum 
in the use of soap, soda, tea, coffee, and chemical substances. 


From a great deal of information on the subject, obtained from 
| Dr. Schomburgh, it appears that the China tea-plant may be easily 
| acclimatised in South Australia, for it is a slant which success- 
| fully resists drought, frosts, and other severe atmospheric changes. 
| Ir has been ascertained that an iron girder will break with 
| about 400,000 changes of load, accompanied by vibrations, a fact 
| which but too clearly shows that the spontaneous destruction of 

our iron bridges is but a question of time, and that not a very 
| long time. 

Mr. 8. Key, a chemist in the Antipodes, sends word that a sub- 
stance resembling artificial tannin is produced by the action of 
nitric acid on bituminous coal or lignite. The substance is soluble 
in water, has a bitter taste, and is precipitated from its solution by 
gelatine and albumen. 

THE difference of longitude between Heart’s Content Station, 
Newfoundland, and that at Valentia, or, in other words, between 
the extreme points of the Atlantic cable, has been ascertained by 
Mr. Gould, coast surveyor to the United States Government, to 
be 2h. Slinin. 56°5 sec. 

THE tusks of the Mammoths which are thrown up by the waves 
on the coast of Siberia after a storm form a large branch of trade. 
This ivory has only been known in Europe for 100 years, but it 
has formed an article of commerce in China for upwards of five 
centuries. Some of the tusks weigh from 150 1b, to 200 lb. 

WINCKLER has published a process for the easy extraction of 
indium from blende. He treats the roasted blende with hydro- 
chloric acids, then by an excess of zinc precipitates the indium 
| together with the copper, lead, cadmium, &c., and afterwards sepa- 
| rates these metals by means of sulphuretted hydrogen and uate. 

nate of baryta. 


M. Nickes, of Nancy, has ing a new sub- 
| stance, perchloride of lead. It is found to possess valuable qualities 
, as a colouring agent for glass and other materials, and it supplies a 
| hitherto wanting test in the detection of strychnine in certain 
combinations. It is also a test for morphine, and in a liquid form 
dissolves gold and platinum. 

In the year 1866, the rain was 12°29in. more than the mean of 
the previous thirty-five years; and 21°69in. more than in the 
year 1865, The evaporation in the year 1866 was 3°77in. less than 
the mean of the previous thirty-five years; and 1°2lin. less than 
in the year 1865, There has been more rain in the year 1866 than 
in any previous year since 1831. 

THEY use at Dowlais every week about 12,000 tons of coal. 
The ironworks of South Wales, from Hirwain to Pontypool, a dis- 
tance of about twenty miles, produce 25,000 tons of finished iron 
per week at least, and consume 120,000 tons of coal per week for 
that production, or 6,000,000 tons per year, exceeding by one anda 
half million of tons the whole product of Schuylkill county 
in 1865. 

Dr. LIVINGSTONE says that the African tribes on the Zambesi 
| consider the English iron ‘‘rotten.” A Birmingham blacksmith 
chilled a specimen of iron made by these people and found that 
it was then steel. De Chaillu says that the Fans will not use 
American or English iron in making their knives and arrow-heads, 
but prefer their own, which has greater tenacity. 

THE ancient Egyptians were familiar with the use of iron, as is 
shown by nails in the inner door of Theban tombs, which could 
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| not have been opened for at least 2000 years. The Assyrians, 
too, manufactured saws and knives of iron, specimens of which, 
now in the British museum, were found by Mr. Layard in Nineveh. 


| The Hindoos, the natives of Madagascar, and those of Central 
| Africa, all manufactured iron. 

| A REMARKABLE spring, situated under the ocean, some three 
| miles from the shore, opposite San Luis Obispo, and north of 
| Point Concepcion, in calm weather is said to cover the surface of 
the sea with oil for twenty miles; and another curious feature is 
found about six miles from Los Angelos, in the plain known as 
Tar Lake, from 50ft.-to 100ft. in diameter, which is filled with 
oil-tar, used by the inhabitants for roofing houses and other 
purposes. 

M. ScHéNBEIN has furnished us with a test for acids so sensitive 
that it shows the presence of carbonic acid in distilled water that 
has merely been breathed upon. It is obtained by treating cyanine 
blue with soda ; dissolving one part of the product in 100 parts 
alcohol, and adding twice its volume of water to the solution. The 
cyanine blue is formed by acting on iodide of amyl with lepidine. 
The fluid used for acids is adapted to alkalies by merely reddening 
it with an acid. 

Dvurine the past year 122,392 emigrants of all classes left the 
| Mersey, against 121,055 in the previous year; of the total 9712 
were passengers in “ short” ships, and 5922 were cabin passengers 
on board ships under the Act. The remaining 106,757 were 
| classified as 36,145 English, 3047 Scotch, 46,697 Irish, and 20,870 
foreigners. 92,224 were for the United States, 6058 for Canada, 
634 for Nova Scotia, 358 for New South Wales, 1826 for Queens- 
land, 5587 for Victoria, and 72 for South America, 

THE idea that by burying iron in the earth until the greater part 
of it was converted into rust the remainder was the better pre- 
pared for being forged into weapons was formerly very general. 
Many of the old Sheffield cutlers were in the babit of placing their 
bundles of steel, before being worked, in the mud of some water- 
course for weeks. The custom is practised to this day in Japan. 
On removing the piers of old London Bridge the wrought iron in 
them was bought by a celebrated cutler; he considered that the 
action of the clay without exposure to the air had vastly improved 
the metal. 

Dvrtne the past year there have appeared 4204 new books and 
new editions:—Religious books and pamphlets, 849; biographical 
and historical, 194; medical and surgical, 160; poetry and the 
drama, 232; novels, 390; minor fiction and children’s books, 544; 
travels, topography, and geography, 195; annuals ‘and serials 
(volumes only), 225; agricultural, horticultural, &c., 64; English 
philology and education, 196; European and classical philology and 
translation, 161; law, 84; naval, military, and engineering, 39; 
science, natural history, &c., 147; trade and commerce, 79; poli- 
tics and questions of the day, 167; illustrated works, 85; art, 
architecture, &c., 34; miscellaneous, not classified, 359 ;—total, 

A PAPER has been received by the Paris Acad of Sci 
from M. Comaille on the comparative value of the hen and duck 
as egg producers. His observations were limited to three hens 
and three ducks, all fine animals, hatched at the same time in the 
month of February. During the following autumn the ducks laid 
225 eggs. a recommenced laying in February, and continued 
to. do so until the middle of August. The hens laid no eggs 
during the autumn, but began in January and left off about the 
middle of August. The totals of each at the end of that time 
were—the hens, 257 eggs; the ducks, 617. M. Comaille next 
examined the nutritive value of each kind of egg and found them 
nearly — in that respect. Hence the duck is more profitable 
than the hen by far. 
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MISCELLANEA. 

THE tin plate trade continues in a state of great activity. 

Tue Portland breakwater has been much injured by the late 
storms. 

THE sudden thaw has occasioned great floods in the valley of 
the Thames. 

THE Penzance extension pier has been seriously injured by the 
storms of the week. 

THE gale of Tuesday blew down the telegraph posts in the 
neighbourhood of Chatham. 

A MINING company in Louisiana has struck a solid block of pure 
lead, estimated to weigh thirty-three tons. 

THE Lancashire operatives propose to settle the wages question 
now in dispute by a reference to arbitration. 

THE St. Pancras Board of Works employed 120 carts and 
300 men in clearing the streets of the late snow, and removed 
7,000 loads, 

A Sr. Pancras vestryman styles the late expenditure of 
£1,000 in clearing the streets of snow an ‘“‘extravagant bit of 
madness.” 

THE Scottish miners state that through the effect of strikes they 
have carried additional wages during the last nine months to the 
extent of £544,000. 

THE lifeboats of the National Lifeboat Institution have during 
the recent gales contributed to the saving of seventy-seven lives 
from different shipwrecks on the Irish coasts. 

THE scientific committee appointed in Sweden to ascertain the 
importance of the coal-layers just discovered at Scania, in that 
country, has given in a most favourable report. 

Ir is said that there never was the slightest intention on the part 
of the Government to take the telegraphic lines into their own 
hands, and work them on the same principle as the Post-office. 

DvRInG the storm on Tuesday morning the railway from Port- 
land to Weymouth was submerged for some three quarters of a 
mile, the traffic stopped, and the telegraph posts washed down. 

£15,000 or £16,000 has been subscribed in London to the Colliery 
Relief Fund, but it is stated that is not nearly what will be 
required for the Oaks eolliery alone, and the Staffordshire asso- 
ciation require £15,000 to £20, 

Tue band of officers which assembled at Washington, under the 
presidency of Major-General Hancock, to report upon the best 
om of a breech-loading rifle, have recommended the adoption of 
Colonel Berdan’s principle. ~ 

No improvement whatever has been inaugurated with the new 
year in the South Wales iron trade, and there is no prospect of 
any immediate change for the better taking place in the home 
demand, which at present is of the most limited character. 

THE official inquiry as to the exhibition of false lights at Whit- 
burn has ended in a statement showing that the villagers are 
blameless, and that mariners have mistaken the lofty Tyne light 
visible 1n some states of the atmosphere over the high land of 
Sou er Point. 

Tue Great Eastern steamer, now receiving a thorough refit at 
Liverpool, is appointed to sail for New York from that port on 
the 20th March. She will leave New York for Brest on the 9th 
April, and sail between France and the United States during the 
continuance of the Paris Exhibition. 

WE understand that the Lords of the Admiralty have informed 
Mr. E. J. Reed, the Chief Constructor of the Navy, that it is their 
lordships’ intention to increase his salary, and to provide for his 
being nahn on the highest grade established in the public service, 
with reference to his superannuation, whenever his health or 
length of service may induce him to retire. 

PitTsBURGH, U.S., contains five hundred large manufacturing 
establishments. It has fifty glass factories and sixteen potteries, 
forty-six iron foundries, thirty-one rolling-mills, thirty-three 
alae establishments, and fifty-eight oil refineries; besides 
miscellaneous works of ost every variety; the whole turning 
out an annual product worth 100,000,000 dols. 

A NEW mechanical excitant of vital action is called the “ iron 
treatment.” It consists in encasing the limbs in iron ‘*‘ tights,” to 
which one or two thousand oscillations per minute are communi- 
cated by machinery. The operation sell the blood to the extre- 
mities with almost intolerable force and heat, and must be very 
easily overdone. Governor Morton, of Indiana, U,S., is said to be 
trying the experiment with apparent benefit. 

THE artists who have sent in designs for the new National 
Gallery, are Mr. George Edmund Street, A.R.A.; Mr. Frederick 
Pepys Cockerell; Mr. Edmund Middleton Barry, A.R.A.; Mr. 
Francis Cranmer Penrose; Mr. Owen Jones; Mr. Cuthbert Brod- 
rick; Mr. G. Somers Clarke; Mr. M. Digby Wyatt, F.S.A.; Mr. 
James Murray; and Messrs. Banks and . Mr. George Gil- 
bert Scott, R.A., has held aloof from the contest, he having 
devoted all his energies to the more important candidature of 
architects for the building of the new Law Courts. 

AT an early hour on Wednesday morning, as the underhands 
employed at the ironworks at Witton Park were engaged in light- 
ing up the furnaces, and getting them ready to start on Wednesday, 
after the New Year's holidays, the majority of the steam and 
water pipes, which had been frozen, cracked and broke with the 
heat, ing iderable damage, and the consequence is that 
instead of the works being this week in full operation, the men 
are all again laid off, and will be until the necessary repairs can be 
made, which, it is feared, will occupy a fortnight. 

Tue secretary of the Royal Society for the Protection of Life 
from Fire reports that the number of calls to fires received have 
been 824, of which 111 were chimneys on fire, 103 false alarms, 
and 610 fires. The society have 85 fire-escape stations, each one 
attended throughout the night by a conductor, and which extend 
from Holloway to Clapham, north and south, and from Bow to 
Kensington, east and west. The entire force of the society num- 
bers 100 strong—viz., 89 conductors, six supernumeraries, and five 
inspectors. Forty-eight persons have been rescued during the year 
from fire, and 41 from suffocation. 


THE contractors for the supply of iron plates to the Chatham 
Dockyard are at | rheads with the Admiralty about the quality 
of the iron supplied, and which has been rejected. The contractors 
assert that the iron thus rejected is superior to the standard laid 
down, and refuse to submit to the dockyard tests, which, they con- 
tend, are not to be relied on, inasmuch as the testing apparatus is 
imperfect. In proof of this they have placed in the hands of the 
Admiralty reports from two of the most eminent iron testers, who 
state that the samples of iron rejected by the dockyard officials 
were, on being tested by them, found to be of even better quality 
than the standard required by the board. 

THE Conseil-Général of the Government of Smolenski has peti- 
tioned the Russian Government to be allowed to make a railway 
between Moscow and Smolenpski, the funds having been 
obtained in tLe two provinces interested and lodged in Moscow. 
There seems no doubt that the prayer of the petition will be ac- 
corded, and moreover, that the line will eventually be continued to 
Brest-hitowsky, and thus connect Moscow directly with Warsaw. 
The accounts of the railway between Moscow and St. Petersburg 
showed a decided improvement during the past year ; during the 
month of October there were conveyed on the line 136,235 persons, 
55,6671b. of baggage, and 4,323,563 Ib. of merchandise, and the 
receipts amounted to 1,200,406 roubles, or 136,281 more than 
during the corresponding month of the preceding year. In the ten 
months ending with October the ber of p gers amounted 
to 1,170,723, the baggage to 538,2851b., the merchandise to 
4,178,815 lb., and the receipts to 10,339,774 roubles, er 1,375,088 
roubles more than during the first ten months of the year 1865. 
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Man Enotves.—The only two recognised methods employed to 
enable the miner to descend the mine to his work with speed and 
without fatigue are the man engine and safety cage. Itisa 
reprehensible fact that many deep mines are without either of 
those appliances, and in such cases miners are often tempted to 
avail themselves of the skiffs, and thereby expose themselves to 
increased danger. The man engine and safety cage are both com- 
paratively free from danger, and they enable the miner to descend 
to or ascend from a great depth with very little or no exertion. 
The muscular power expended by a miner in descending a ladder 
for a distance of 170 fathoms is very considerable, and as a 
natural consequence he is too fatigued to commence work with 
that spirit which he would otherwise would. We have heard 
the safety cage udvocated in preference to the man engine on 
account of its speed, but unless the cage be constructed suffi- 
ciently commodious to take a large number at a time its rival 
can compare very favourably with it. A comparison of the two 
systems can easily be made. Our engraving represents an eleva- 
tion of a man engine, with an enlarged plan of the landing, which 
is in daily operation at the Devon Great Consols Mine. It is em- 
ee for descent to a maxiraum depth of 170 fathoms, or 1020ft. 
and is worked by a winding engine by means of spur gearing. A pin 
is secured in one arm of the wheel which acts as a substitute for 
a crank, a connecting rod being attached to the pin and to the 
balance bob shown in the engraving. A platform is provided in 
the shaft every two fathoms, the under part of which is boarded, 
funnel shape, to prevent accident during ascent. A timber rod 
8in. square descends the whole depth provided at intervals with 
T-guides at the back. On the face of this rod are secured steps 
corresponding with each of the landings when the rod is at its 
maximum height; each step is 18in. long by 15in. wide, and the 
openings in the landings are each 2ft. 3in. by 2ft. The men in 
ascending occupy one side of the landings, whilst those descend- 
ing use the opposite side, which obviates any confusion in step- 
ping on and off. It is evident that as the stroke of the engine is 
12ft., and as it makes five strokes per minute—which we may 








remark, en passent, is the maximum speed to which it should be 
worked, as there must be given sufficient time for the men to 
step off and on—a man descends at the rate of 60ft. per minute, 
and, therefore, takes 1020 seconds to descend 170 fathoms; and if 
100 men require to descend to that depth the hundredth man will 
necessarily be 1188 seconds behind the first, and the time requi- 
site for the whole will be 1188+1020=2208 seconds, or 36°8 
minutes. It must also be remembered that the same number of 
men can ascend in about the same time. Itis certain a safety cage 
can be lowered at a much greater speed than a man engine can 
possibly be worked at with safety, but unless the cage be large 
enough to take a very great number at a time it has to make 
several journeys before the whole of the men are down; for in- 
stance, if it takes ten men at a time, it must take ten journeys 
for the 100 men down, and the same number up; and to do it at 
the speed of the man engine, or in 36°8 minutes, it would be 
required to travel at a speed of 90°1 fathoms per minute, without 
including stoppages, which is not a high velocity. But as in 
metalliferous mines the men generally work at varying depths, 
and seeing that with the man engine there are no stoppages 
to be accounted for, which, when allowed for in the case 
of the safety cage, would augment its speed very con- 
siderably to bring it on a par with its rival; and seeing 
that the former requires no attention, and also that it 
affords facilities for the men to get from one level to another 
without any further assistance, it appears best adapted for metal- 
liferous mining. The engine illustrated in our engraving is worked 
for half an hour at a time, during which one set of men descend 
whilst the others ascend. 


CHAPEL MILTON VIADUCT, MIDLAND 
RAILWAY. 


TuIs viaduct, ee , and elevations of which are illus- 
trated on page 32, is erected on the Midland Company’s new main 











line to Manchester, and carries the road across a deep valley, at 
the bottom of which a stream called the Black Brook runs, The 
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bridge consists of fifteen semicircular arches, the span of each 

ing 42ft. The piers from which the arches rise are 5ft. 6in. 
b at the springing and have a batter of 1 in 40 on both the 
ends and sides, thereby equalising the pressure on all parts of the 
piers, 

Fora height of 14ft. above the springing of the arches all the work 
is built so as to form one united and solid block of masonry; the 
joints are radiated to the centre of their ive arches. The 
remainder of the arches are of brickwork. face rings at each 
side of the arches are of finely chiselled stone. Between the arches 
there are six spandril walls, covered over with ballast or rip rap 
to the level of stone flags, and also a cross wall over the centre of 
each pier. 

The masonry of the viaduct is composed of rubble work in re- 
gular courses, the workmanship of which is very creditable to all 
parties concerned, from the operative to the engineer. The stone 
was obtained from Black Quarry, situated about two miles 
from the works. Some of the stones in the foundation are of large 
dimensions, and were raised in Crist Quarry, Bugsworth, and 
at a distance of about three miles from Chapel-en-le-Frith. The 
foundations on the south side are laid on sandstone rock, an 
on the north side on brown clay. The foundations of the pier are 
of considerable depth, and the excavations in some are 45ft. 
below the ground line. : . 

The coping and —— | courses are of ashlar masonry, with hori- 
zontal beds and vertical joints. ; 

The gradient on which this viaduct is built is 1 in 90 through- 
out. The entire cost was, we believe, about £15,000, or at the 
rate of 5s. 3d. per yard cube, measuring the entire cubical space 
occupied by the viaduct, the dimensions of which are as follow : 
—Total lengths of viaduct, from out to out, 780ft. lineal by 28ft 
broad over all; and at the highest point, 102ft. from water to rail 
level. 

The engineer of the Chapel Milton viaduct is Mr. W. H, 
Barlow, F.R.S.; the resident engineer, Mr. A. A. Langley, C.E.; 
and the contractors, Messrs. Echerley and Bayliss, of Victoria- 
street, Westminster. 

The erection of this viaduct on the new line to Manchester 
will open up the shortest and most agreeable route to the 
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“northern metropolis,” and many passengers will yay travel 
by the Midland Railway in summer for the sake of the charming 
scenery, independently of the advantage of time and distance, 
as this line, in connection with the Rowsley and Buxton Railway, 
which latter was opened in June, 1862, runs through the choicest 
parts of the Derbyshire hills. The Midland extension leaves the 
Rowsley and Buxton line at about six miles below Buxton, and 
after a course of twelve miles through the mountains, close to 
the ‘‘ peak” of Derbyshire, it forms a junction with the Sheffield 
and Lincolnshire Companies’ new line from Manchester to Hayfield 
at New Mills. Through a country of such a character the railway, 
as might be expected, has large works, the principal of which are 
a tunnel one and a-half miles in length and the viaduct we have 
just described. 
LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
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orrespondents. ) 











HYDRO-PROPULSION, 

Srr,—I am sorry to be obliged to differ so widely again from Mr. 
Airey, who appears to me to have fallen into a similar error to the 
one in his explanation for non-mathematical minds of the so- 
called “* law of two altitudes,” and Mr. Mansel has made a like error 
in your impression of the 2lst ult.—viz., that of adding together 
action and reaction to obtain the total effect. By this means, 
when the slip is equal to the speed of the vessel, Mr. Mansel 
doubles the useful power, and Mr. Airey, I believe, doubles the total 
effective power—by which I mean the power which is ascertain- 
able by the weight and velocity of the water discharged. 

I think it must be self-evident that if the water is first made to 
acquire the forward velocity of the vessel before being driven 
astern, and no arrangement is adopted to recover the power so em- 
ployed (which is the supposed case), that a given power will pro- 
duce the same velocity of discharge relatively to the vessel, what- 
ever the direction of the nozzles or whatever the rate of the vessel; 
for the pumps by the supposition get their supply from water 
which is, relatively to the vessel, in a state of rest. 

Therefore, what I call the total effective power—that is, the 
gross indicated power less all losses, arising from imperfections in 
the engine and pumps, including friction of pipes and water—is 
measurable by the weight discharged, and its velocity relatively 


to the vessel; and it is, therefore, equal to = V?2—adopting Mr. 
g 


Airey’s notation, which I will do, except in so far as Mr. Airey has 
two symbols to represent the resistance of the vessel, viz., F and 
its equal R, and none to represent the total discharging force; I 
will therefore make R = the resistance of the vessel, and F = 
the total force of discharge ; also f = the force imparting forward 
velocity to the water. 

The total effective power is employed doing three things—viz., 
1st, driving the water astern at the velocity V relatively to the 
vessel ; 2nd, driving the vessel ahead at velocity v ; and 3rd. impart- 
ing to the water the forward velocity v; and evidently the force 
F doing the first is equal to, and is in fact the same force as 
that doing the other two: also the 3rd is included in the 2nd, 
thatisF=>R+/f. 

Mr. Airey says that in calculating the loss arising from giving 
the water forward velocity I only account for the power directly 
doing so, and overlook the power necessary to produce a forward 
thrust to balance the retarding force, and he makes the loss consist 
in the two. But itis entirely because f has to be balanced by a 
forward thrust equal to it that there is any loss at all from it, 
and that we have to deduct f from F to obtain R; if we could 
impart the velocity v to the water, and at the same time get rid of 
J, there would clearly be a gain by so doing over and above what 
the engine could do—that is to say, there would be an advantage 
of so much that a paddle-wheel steamer would not have. Now, 
the effective loss is the difference between the gain and the loss, 
not the sum of them. 

To illustrate: let anS-shaped tube, having one end projecting 
through the bow, the middle part being thwartship and the other 
projecting aft, be open at both ends, thenif there were no friction and 
the sweeps were good size the water would pass through the tube at 
the velocity of the vessel ; in the thwartship part of the tube the 
water would have acquired the forward velocity of the vessel, and it 
would be delivered out astern just where it was taken in, excepting a 
small lateral displacement. Now if I understand Mr. Airey aright 
he would make the loss of power occasioned to the vessel by such a 
tube equal to the power involved in starting the water forward 
plus that starting it backward, but evidently the retarding force 
created by the one bend would be exactly balanced by the forward 
thrust created by the other, and the loss of power would be nil. 
Again, if this pipe were large enough to make each of these forces 
equal to f, and the after bend were cut off to allow the water to 
discharge thwartship, we should have the exact equivalent of the 
retardation caused by f without any of its balancing advantages, 
and yet the whole loss of power would simply be fv. 

I intended to have pointed out and proved an error in Mv. 
Airey’s comments on a former letter of mine—viz., that of making 
the power absorbed in discharging a fluid equal to F, V, in place of 


F z ; and a good deal more I wished to have said, ‘but as my letter is 


so long already I must conclude. R. D. NAPIER. 


Birkenhead, Jan. 8, 1867. 





FLOW OF GASES UNDER PRESSURE. 

Srr,—In your paper of last week Mr. Napier favoured the public 
with his formule for the velocity of steam, which are so simple 
that, if reliable, as they should be from his experiments, they will 
be a valuable addition to theoretical and practical science. It 
would save time, however, if mathematicians would work out an 
example of their discoveries—for how to work out Mr. Napier’s 
is beyond my understanding. He may say with Dr. Johnson that 
this he is not bound to supply, but perhaps he will in this case be 
good enough to assist me. By the bulk B he means, I presume, 
the number of cubic feet of steam due to the weight of water dis- 
charged per second. But how are we to find this out without 
first knowing a v, the area and velocity? Will, then, Mr. Napier 
please to show by his formule the answer to the following 
question :— 

If a jet of steam of one square inch area issue into the air under 
a boiler pressure of 120 1b. above the atmosphere (120 + 14°7 =) 
1347 lb. in all, what is the velocity in feet per second ? 

INQUIRER. 

Srr,—In reply to Mr. A. Gearing’s letter in THE ENGINEER of 
the 28th of December, I beg to say that the only occasion on 
which I remember hearing him lecture at the United Service 
Institution was on the 20th of April, 1863, and not in 1862, as he 
states, the subject being ‘“‘ A New System of Artillery.” As far as 
I can recollect, the paper had reference to firing a monster gun in 
a species of ‘‘ recess” below the water line. Not deeming the 
idea practicable I took little or no interest in the paper, and, as the 
minutes of the meeting prove, I took no part in the discussion. 
I have some faint recollection of Mr. Gearing addressing me after 
his lecture on the subject of a paperI read at the same institu- 
tion the preceding year, viz., *‘On Constructing, Manceuvring, 
and Propelling Screw Steamers for War and other Purposes,” on 
which occasion I believe I informed him that I did not claim to 
be the inventor of ‘‘ twin screws,” but that I was then advocating 
a method of applying them, patented by my partner, Mr. Richard 
Roberts, ten years previously (1852). I feel perfectly confident, 
however, that no plan or model was shown to me on that or any 
other occasion which could have suggested to me such an arrange- 
ment as that which I have carried out in the Bolivar—a method 
which I here take the opportunity of stating I had embodied in a 
moclel and exhibited privately in the latter part of 1862. Being 
desirous of assuring myself as far as possible on these points before 








replying to Mr. Gearing’s letter, I referred to Captain Selwyn, 
R.N. (who took part in the discussion on Mr. Gearing’s paper), 
from whom I have received the enclosed letter. Referring to Mr. 

ing’s ‘‘illustrated modification of recessed guns in broadside 
battery,” in THE ENGINEER of September Ist, 1865, I think those 
who take the trouble to compare it with the “indented side” of 
the Bolivar (which has undergone the severest sea test) will agree 
with me that although Mr. Gearing’s object may have been the 
same as mine, his proposed method of carrying it out is totally 
different. THomAs EpWARD SYMONDs. 

10, Adam-street, Adelphi, January 9th, 1867. 


EXPLOSIONS IN MINES—ARE THEY PREVENTIBLE ? 

Str,—I beg to offer a few remarks on this important subject, in 
the hope that it may still further lead to inquiry into the means 
of preventing these dire calamities. A few of the facts I will refer 
to are well known ; still I state them to make the subject complete. 

Explosions in mines are caused by the sudden ignition of large 

uantities of carburetted hydrogen gas escaping from fissures in 
the mine. As a cause this will exist to the end of time, inasmuch 
as the gas is generated from beds of coal at great depths, acted 
upon by the central heat of the globe. It is precisely the same 
process as is carried on in our gas retorts. Since this is the man- 
ner of its production, we may infer it has been generated centuries 
ago and is unchangeable in its properties by time. 

This gas is not inflammable in its pure state, but becomes highly 
inflammable when mixed with atmospheric air in the moderate 
aw of one part of gas to ten parts of air. 

The persons killed by an explosion die from three causes :—First, 
those in the immediate vicinity of the gas are scorched and burned. 
Second, those not in the flames but near it are literally crushed to 
death by the air in the mine. It is quite possible to be crushed to 
death by such a soft yielding substance as air. When its or- 
dinary pressure on the body is suddenly raised it may 
be a hundred-fold, according to circumstances. Third, those 
farther off, in remote parts of the mine, who are thrown 
down and stunned by the blast, are overtaken by the choke 
damp before they recover. Now, for the first and second 
classes there is no hope, but for the latter there is, in my opinion, 
much greater hope than is generally entertained. Choke damp 
has hitherto been regarded as carbonic acid gas, but it is not; it is 
ordinary atmospheric air which has had the oxygen or life-sustain- 
ing part burned out of it by the recent combustion. Since it ant 
carbonic acid gas will not support animal life, they are popularly 
believed to be the same; but it isa mistake. The latter class of 
sufferers are in many respects like drowned men. When a man 
is drowned it is not the immersion of his body in water that has 
killed him, but the necessary quantity of oxygen has not 
entered his lungs; the blood in them remains impure, and 
will not leave them, hence an arrest in the circulation, an 
eventually the heart is stopped. 
able time, if oxygen be passed into the lungs, the blood will be 
capable of flowing, and then the heart resume its functions. Some 
competent authorities recommend that exertions to resuscitate a 
person drowned be continued for even twelve hours after the 
event. 
greater ground for hope of restoration in his case. 

In the account of the recent explosions we hear that some of the 
sufferers—these near the shaft and easily got at—were quite placid, 
as if in sleep. What, I ask, was the ultimate cause of their death ’ 
They had not died from poison, because carbonic acid gas 
is not the result of the combustion of hydrogen, nor had they died 
from external injury to their body. They died from want —the 
want of oxygen, which might have been supplied by artificial 
means. 

I would now say a few words on the prevention of explosions. 
Although a good deal has lately been said to show the necessity of 
forcing large quantities of fresh air into mines, I do not see that, 
however much the ventilation is improved, it could avert the 
danger. The noxious gas will escape as before, and, though cir- 
culated about the mine more speedily, will lose none of its explo- 
sive energy. And, while the benefits of the safety lamp are in- 
calculable, is ita practical issue to be compelled to use some 
hundreds of separate lights in the mine, when, from a small 
puncture of the casing from wear or accident, an explosion may 
occur? The only safe remedy for mining operations, as we find 
the conditions to be, is to have no light in the mine from one year’s 
end to the other which required air for its existence. We have 
such an agent in the electric light, and which now demands our 
most serious attention to bring it within the miner’s use. A few 
central lights aided by reflector, would serve a large mine. 

Great Western Railway, Paddington, W. JOHN CLARK. 
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HALF-GROWN INVENTIONS. 

Srr,—In your leader in last Friday’s ENGINEER you sum up a 
most able series of remarks on the most interesting topics within 
the scope of such a journal as THz ENGINEER, with a few hints to 
inventors, which deserve the especial attention of that ‘‘for the 
most part unfortunate body.” You have, indeed, shown in the 
ten columns alluded to that there are no lack of subjects for in- 
ventors to work on, but your concluding paragraph—** Let us add, 
invention unbacked by capital and influence seldom achieves 
much ”—is so indisputably true, and will, I am sure, strike many 
of your readers so very forcibly, that I venture to ask you to call the 
attention of those who have the power, either from wealth or offi- 
cial position, to the subject of partly-developed inventions, which 
are allowed to die out, too frequently also killing the inventor 
during their combined struggle for life. An untried idea, a mere 
chimera of the inventor’s brain, scarcely demands general atten- 
tion from any one out of the immediate circle of the inventor's 
friends; but when the idea has assumed an existence and mecha- 
nical form, and begins to grow into what would be a healthy child 
of the designer’s brain, if seems unwise as well as cruel to allow it 
to starve for the want of support. That most excellent institution, 
the Royal Humane Society, winks at the wholesale destruction of 
the infantile kitten and puppy, but shields the half-grown tabby or 
terrier from cruelty or neglect. Will not one of the many scien- 
tific societies play the part of humanity to the half-grown inven- 
tion, which in too many cases eaten up all its parent's 
substance just as it is becoming an ornaiment to its progenitor, and 
promising, like a dutiful child, to repay with interest all the cost 
and anxiety of its bringing up? 

Neither the Government nor the capitalists can be expected to 
devote large sums of money to the development of crude ideas, but 
some combination of officials and experts might be organised, and 
allowed to select from the mass of unfinished inventions those 


they may deem worthy of further development, and thus rescue | 


many useful patents from neglect or piracy. 
H. F. McKi.xop. 
Belvedere, Kent, January 7th, 1867. 





FISH BOLTS, 

Srmr,—There is a prejudice existing in the minds of some en- 
gineers against the use of the screwed bolt for fishing the joints of 
permanent way rails owing to their liability to becoming loose, 
Square bolts with cotters have been tried with no better success, 
and I have noticed in your journal several proposed methods for 
keeping the nuts from shaking off ; but they are all more or less 
complicated, in consequence of which they become less efficient, 
when entrusted to the unskilled labourer ; besides, they add to the 
cost of the way. My experience convinces me that much of the 
difficulty in keeping the bolts tight might be obviated if more at- 
tention was paid to their manufacture ; and again, after the bolt is 
in its place it requires frequent attention, and to be screwed home 
not less than once a week for the first month after they are subject 
to the traffic passing over them. They should not be allowed to 
go for months without any attention whatever. About three years 
ago we began the relaying of the line now under my inspection ; 
I suggested that the bolts should be screwed “‘steam tight guage”— 





Often after the lapse of consider- | 


As the miner has not been chilled by water there is much | 





that is, the same guage you would have them screwed to insert into 
a boiler or other place requiring it to be steam tight; this of 
course gives the bolts a greater frictional resistance to the constant 
jar to which they are subject. Our rail is about 78 1b. per yard, in 
22 ft. lengths, having nine sleepers to a length, each Yin. by 43 in., the 
bolt being jin. We have thirty trains more or less passing over each 
line daily with engines weighing 30 to 38 tons the latter standing 
on a 10ft. wheel-base, and running at a speed of fifteen to thirty 
miles per hour with a very heavy mineral traffic; and after three 
years wear and tear we find they maintain as good a joint as they 
did in the first six months without any additional attention. I 
have not seen more than two bolts with the nuts screwed back in 
that time, and they were bolts the nut could be put on easily with 
the finger and thumb. Having the bolts screwed to this gauge does 
not increase their first cost, and you ensure a good fit; they require 
a little extra labour in having vo use the spanner to put the nut 
on: this is again met by their efficiency and not requiring the same 
attention as when screwed to an easy gauge. Again, the finer the 
pitch of the thread, the better is the bolt for resisting the jar of 
passing trains, say a jin. Whitworth pitch on a jin. bolt; and with 
the above system you would rarely see an occurrence such as 
stated in your journal, in June, 1865, to have been seen by a Mr. 
Parsons in examining a piece of line on the Great Western Rail- 
way, where in 125 joints he found 261 bolts loose, and six out alto- 
gether, and they had all been screwed up within forty-eight hours 
previous to his examining them. D. D. 
Pontypool, January 7th, 1867. 


NOTES FROM GERMANY. 
(From our own Correspondent. ) 

As is doubtless already known to your readers, a new treaty of 
commerce has lately been concluded between France and Austria. 
It is dated the 11th of December, and was officially published a 
fortnight ago. In the new tariff of duties to be levied on articles im- 
ported from France into Austria no mention is made of any charge 
in the duties for articles relating specially to engineering, except 
for copper and brass castings of all hinds, which are to be charged 
375 franes per 100 kilogrammes (about £15 per ton). All other 
articles of French manufacture not specified in this tariff are to be 
charged with the lowest duties paid by any other nation most 
favoured in that respect. With regard to the duties to be paid 
on articles imported, on the other hand, from Austria into France, 
the following particulars on the new tariff may be noticed: —On 
steel: bars of all kinds, 9f. per 100 kilogrammes (about £3 12s. per 
ton); brown plates rolled hot, more than half a millimetre in thick- 
ness, LLf. 25c. per 100 kilos. (about £4 10s. per ton); brown plates 
rolled hot, less than half a millimetre thick, 15f. per 100 kilos. 
(about £6 per ton). ; white plates rolled cold, of any thickness, 15f. per 
100 kilos. (about £6 perton). Steel wire, silvered or otherwise, for 
musical instruments, 20f. per 100 kilos (about £8 per ton). Steel 
springs for ordinary carriages, railway carriages, and locomotives, 
11f. per 100 kilos, (about £4 8s. per ton). Steel parts of machinery, 
polished, filed, finished for use or not, weighing more than one 
kilo., 15f. per 100 kilos. (about £6 per ton). Steel parts of ma- 
chinery, weighing one kilo. or less, 20f. per 100 kilos. (about £8 per 
ton). Tools of pure steel (scythes, sickles, straight or joke 
saws, and others not specified), also 20f. per 100 kilos. Household 
utensils, and other not specified articles of pure steel, also 20f. per 
100 kilos, The machinery of, and all other fittings connected with, 
wooden or iron sailing or steam trading vessels, are free of duty. 
Complete sailing vessels or steamboats, and the bodies of ships, 
whether of wood or iron, are to be charged with a duty of 2f. per 
French ton. 

The ‘* Landtag” of Carniola, an important mining district in 
Austria, has recently determined upon a vote of thanks to the 
Government for the important deductions in mining taxes made 
some months ago. These concessions tend greatly to improve the 
hitherto drooping condition of mining works in Austria. They 
consist mainly in the reduction of the Freischurf-gebiihr (tax for 
right of search) from 20f. to only 4fl., and of the mining income- 
tax to only 5 per cent. of the net returns. 

For the first time in Austria a steam engine has lately been set 
to work underground in a coal nine at Brennberg in Hungary. The 
engine in question is a 8-horse-power one, and has been erected by 
Mr. H. Drasche. The necessary steam is conducted to the engine 
from a distance of nearly 300 yards through 3jin. cast-iron tubes. 
This steam pipe runs about fifty yards above ground, then about 
eighty yards down a shaft, and finally about 140 yards through the 
mine to its destination. The waste steam is led into a waste-pit 
some seventy yards distant from the engine. Above ground the 
steam pipes are preserved in boxes under layers of ashes; the parts 
in the mine, on the other hand, are wrapped in hemp and care- 
fully coated with clay. Notwithstanding the length of the tube, 
the pressure of the steam by the time it reaches the engine is only 
about a pound less than that of the steam in the boiler. 

Vienna, 29th December, 1866. 














Souta KEnsIncton Museum.—Visitors during the week ending 
5th January, 1866:—On Monday, Tuesday, and Saturday, free, 
from 10 a m. to 10 p.m., 9161. On Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m, till 4 p.m, 700. Total, 9861. 
Average of corresponding week in former years, 8142. Total from 
the opening of the museum, 6,491,093. 

PARLOUk GYMNASIUM.—We have had an opportunity of inspect- 
ing a new invention recently patented and known as ‘ Bacon’s 
Patent Parlour Gymnasium.” From its simplicity, completeness, 
and portability, as well as the great variety of exercises that can 
be performed on it, it bids fair to become the means of an un- 
limited generalisation of gymnastic exercise. It can be put up in 
any room, and removed ina minute. Messrs. Bacon and Uo., of 
48, Paternoster-row, are the patentees. 

New Grititinc Strove.—Messrs. Jeakes and Co., of Great 
Queen-street, have just completed a stove for the above purpose, 
which is destined for a new restaurant in Liverpool. It is con- 
structed on the same plan, though on not quite so large a scale, as 
that in use at the Ludgate station of the London, Chatham, and 
Dover Railway. The centre part of the stove or range is occupied 
by the gridiron capable of being elevated or depressed at will by a 
small winch. The bars of the gridiron are constructed of steel 
electro-plated with silver, and the front portion is formed by a 
solid piece of the last-named metal. On une side of this gridiron 
is an oven, heated by Bunsen burners, for baking potatoes. It is 
estimated that 601b. of this vegetable can be cooked at the cost 
of 1jd. On the other side is a plate warmer. The stove is also 
fitted with a boiler and an ingenious self-acting contrivance for 
getting rid of any ashes that might accumulate in the flue. The 
work is admirably executed, and some of the ornamental castings 
are electro-plated with copper, which gives a very elegant appear- 
ance to the whole. 

PROPULSION OF Boats ON CANALS.—Great as has been the ex- 
tension of the railway system, and numerous as are the advantages 
it possesses over every other mode of conveyance, canals, at least 
those already constructed, would retain a large proportion of their 
utility and of their superiority in point of economy, could steam 
be employed generally upon them. But such has not been found 
the case, notwithstanding the many efforts which have been 
made for the purpose. The great disturbance caused in 
the water, not only by every form and application of 
paddle-wheel, but also by every adaptation of the screw 
propeller, causes a ruinous effect upon the banks. A trial 
is, however, being made in France of a mode of using the 
paddle wheel, which is found to be free from objections of this 
kind, and which will, if not accompanied by others peculiar to itself, 
most probably give a new impulse to canal navigation. Only one 
paddle-wheel is used, and it works in the centre of the boat in a 
space which is enclosed on all sides, except at the bottom. The 
lowermost paddles project below the keel, and are 80 effective as to 
produce, it is said, a velocity equal to that obtained with any other 


! arrangement that has been tried.—Zhe Intellectual Observer. 
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A NEW PORT IN THE BRISTOL CHANNEL. 
OnE of the most compact, complete, and hopeful railway harbour 
and dock systems in the United Kingdom is that which has for its 
own port the harbour and floating dock of Porth Cawl, Glamorgan- 
shire. This company (the Llynir and Ogmore Railway Company) 
and its enterprising png are unique amongst the many joint- 
stock adventures of the age. Its story may be briefly told. The 
proprietors are the members of a few spirited firms who are lessees 
of one of the most extensive and valuable mineral properties in 
England. A few years ago the ironmasters and coal lessees re- 
ferred to were in the condition of Sterne’s imprivoned starling, 
which plaintively reiterated the lamentation, **I can’t get out.” 
They possessed in their coal and iron mines and works the capa- 
bilities of turning out an immense amount of mineral products of 
high value if they could only convey them to the world’s markets, 
but comparatively valueless if they could not be transported 
quickly and cheaply from the locality in which they are produced. 
It is true that the South Wales Railway passed the great Ogmore 
coal-field at an inconsiderable distance, but the lessees of the mines 
naturally objected to the extra cost in works, rolling stock, &c., 
which the ps me of the broad gauge would necessitate; and they 
especially objected to having their coal and coke smashed and their 
loads of manufactured iron mixed, as it was apt to be by tianship- 
ment to the narrow gauge wagons when the loads had to be carried 
beyond the broad gauge territory. If we mistake not the lessees of 
the mines in the Llynir, Ogmore, Ely, and other valleys, have now 
the means of conveying their produce by continuous narrow gauge 
railways to any part of Great Britain; and by means of their own 
harbour and docks at Porth Cawl, now almost finished, they have 
the best and readiest means of conveying their coal, coke, and 
iron, to all parts of the world. The great Ogmore coal-field, 
pierced by seven valleys, with numerous tributaries, embraces an 
area of about 60,000 acres, under which there are wineral 
treasures rich and plentiful enough to furnish bountiful dividends 
for generations to come toa much more extensive railway, harbour, 
and dock system than that to which we are referring. 

The quay accommodation for shipping coal at Cardiff was in- 
complete and consequently unsatisfactory to the coal and iron- 
masters who are the principal proprietors of the Llynir and 
Ogmore Railway Company, and they accordingly turned their 
attention to Porth Cawl, at which a harbour, on pretty nearly 
the same wodel as that at Broadstairs, existed, and at which 
about as much shipping, boating, or Ingger business was done. 
It differed from Broadstairs inasmuch as the rock at Porth 
Cawl was much harder and larger in quantity. It was 
an easy matter for the railway companies to negociate for the use 
of the harbour, which speedily underwent acomplete metamorphosis. 
The new works, which furnish the most ample accommodation, 
are admirably constructed, and of the most substantial character. 
They consist of an inner floating dock of seven and a-half acres 
water area, with quay walls of the most massive masonry. The 
depth of water in the entrance basin and on the sill of the dock 
entrance is 29ft. at spring, and 18ft. at neap tides. The bottom of 
the dock is 2ft. lower than the sill to secure continuous adequate 
depth, there being no water supply from the landward side. The 
dock is ingeniously constructed with a view to providing the largest 
possible extent of berth room for vessels loading. The entrance 
to the dock is 55ft. wide, and is secured by a pair of strong framed 
iron-bound gates. The wharf frontage is 2300ft, At the inner 
end of the dock is a paved slope for landing timber, which has 
already been found to answer its purpose admirably. On the 
landing side of the dock there are four high-level shipping stages, 
one of them double, by which, filling at both hatches, a ship of 
1200 tons burthen can be loaded in three hours. The dock is 
approached by a half-tide basin of about two acres of water 
area. The sill of the basin entrance has 27ft. of water at spring, 
and 16ft. at neap tides; it has an entrance 62ft. wide by a 
apr gate, distinguished by the novelty of its carrying a railway 
ine along its top when in position. This work, as may be said 
indeed of the whole of the works, is of great strength, and indicates 
that the first outlay has been liberal with a wise view toa minimum 
of expenditure hereafter for maintenance. The basin is provided 
with two low-level landing stages, so that if need require seven 





coal tips may be in constant operation at one and the same } 


time. On the import side of the dock and basin there are 900ft. 
of wharfage front, the wharves being of great width. At the pier 
head there is J4ft. of water at sping tides, and the entrance is 
entirely free from bars or obstructions of any kind. It should be 
mentioned that mn the event of the town, already a rapidly grow- 
ing one, of Porth Cawl becoming a favourite place of resort for health 
seekers and those who appreciate the stimulating alterative of the 
sea bath and the sea air, the long pier or breakwater will afford a 
delightful promenade. On the right is Swansea Bay, closed in by 
the Mumbles Head, and on the left the Newton Burrows, of great 
extent, and beyond them the rich woods of Dunraven ; opposite 
are the coasts of Somerset and Devon, some ten or twenty miles 
distant. 

«> .ouching the navigation We observe that Porth Caw] is very 
favourably noticed in the Admiralty sailing instructions. On 
entering the channel from the direction of Lundy Light the Scar- 
weather revolving light is the first seen in the Bristol Channel, and 
the pier head light at Porth Cawl is exactly in line with Scarweather. 
The entrance is one of the easiest and safest of any on the coast of 
Great Britain, and the harbour has the advantage of being available 
by the same tides as Swansea, and is a tide earlier than Cardiff. 
Vessels lying to the lee of the Mumbles Head can always make 
Porth Cawl with perfect safety. 

One alone of the firms interested in the harbour and railway 
works, Messrs. John Brogden and Sons, is already giving constant 
employment to three steam ships for conveyance of their coal, 
coke, and iron to the continent of Europe chietly. It may be hoped 
that amalgamated engineers may not be brought to petition for 
“assisted passages” in company with these products; but however 
this may be it is certain that whether the demand for coal, coke, 
and iron be from the United Kingdom or from abroad, the parties 
interested in the Porth Cawl harbour, dock, and railways possess 
the most favourable position in the race, and that the population 
and circulating capital of that part of Great Britain is certain to 
keep abreast, in their inefease, with any part of the civilised 
world for a long time to come, 





BREECH-LOADERS. 1N THE UNITED STATES. 

Last January a commission, or, as it is officially termed in the 
United States, a board, was ordered to meet in Washington for 
the purpose of investigating and reporting on the various systems 
of breech-loading small arms. ‘he attention of the commisioners 
was particularly directed to ‘the following hints : 

1. What form and calibre’ of breecii-loading arm should be 
adopted as a model for future construction ot muskets for in- 
fantry’ 2. What form aid calibre should be adopted as a mode: 
for future construction of carbines for eavalry ? 3. What furm oi 
breech-loading arm should ‘be adopted as a model fur charges of 
muskets already constructed to breech-loading muskets. 

Tne board was composed of the following officers:—Major-Gene- 
ral W. 8. Hancock, U.3. V.; Brevet Major-General R. C. buchanan, 
Colonel First U.S. Infantry; Brevet Brigadier-General P. V. 
Hagner, Lieutenant-Coionel Ordnance Department, U.S.A. ; 
Brevet Brigadicr-General Charles Griffin, Captain Fifth U.S. 
Artillery; brevet Colonel J, G, Berton, Major Ordnance Depart- 
ment, U.S. Artillery; Brevet Colonel Horace Porter, Lieutenant- 
Colonel, Aide-de-Camp; Brevet Lieutenant-Colonel Wesley Owens, 
Captain Fifth U.S. Cavalry, and Brevet Lieutenant-Colonel C. C. 
Parsons, First Lieutenant Fourth U.S. Artillery, who met from 
day to day as ordered, and reported as follows :— 

‘ The experiments of the board led it clearly to the following con- 
usions: - ' 

First, that the ‘45 calibre ball has given the best result as to 
accuracy, penetration, and range, 








Second, that all rifle muskets and single loading carbines, | wire, and thus completes the electric circuit. 


used in the military service, should, if practicable, be fitted for 
the same cartridge. 

Third, that the charge for muskets should be from 65 to 70 grains 
of powder, and from 480 to 500 grains of lead. 

‘ourth, the board recommends the plan of alteration submitted 
by H. Berdan. This gives the staple breech-pin, secures the piece 
against premature discharge, and involves only a slight change of 
our present pattern of arms. The bore of the t barrel (as 
has been proved by experiments before the , can be reduced 
~ ~—ccans calibre by r ing out the grooves and inserting a 
tube. 

Fifth, the board has carefully examined the various patterns of 
new breech-loading arms presented to it, but finds itself unable to 
recominend any one of them for adoption for future construction by 
the Government. While fully impressed with the great mechanical 
ingenuity displayed in cope! of the plans, no one offers advantages 
for service superior to the altered musket recommended, and there- 
fore the board considers that, in view of the large number of excel- 
lent muzzle-loading muskets now in store, and the slight changes of 
machinery necessary to make new arms on that plan, should more 
arms be deemed necessary, there can be no justification for an 
entire change of model, and the great expense consequent thereon, 
until some further improvement shall be devised, producing more 
decided advantages than any of the arms yet 

Sixth, the board is not decided in the opinion whether it would 
be best to have only magazine carbines in the cavalry service. 
From past experience the board would be unwilling to dispense 
entirely with magazine arms, and as these arms can be used ordi- 
narily as single-loaders (retaining a number of. charges in the 
magazine for extraordinary occasions, free from danger of ignition 
in the ordinary use of the gun), the only objections to their exclu- 
sive use are the additional expense of this arm over the simple 
single-loader, and the greater inconvenience of the use of a lever- 
gun compared with some patterns of the hinge-breech gun which 
have been presented to the board. 

In consideration of the above, and also of the manifest advan- 
tages of having single-loading carbines (if needed) and muskets 
made upon the same pattern, except in length of barrel, the board 
recommends that until a suitable plan for new muskets can be 
obtained, offering decided advantages over the proposed plan now 
recommended for altered muskets, no cingisoniied carbine should 
be constructed for the army. 

The experience of the late war, as well as all experiments by 
this board, proved that the Spencer magazine carbine is the best 
service gun of thiskind yet offered. The board sexperiments detected 
a defect in the arrangement for the extractor, which has been 
corrected by the manufacturers, upon the suggestion of the 
board, producing, in the opinion of the manutacturers them- 
selves, a decided improvement in the arm, and one that will 
lessen much the liability to becou.e disabled im-the ‘service. It is 
believed, however, from models and from experiments of the 
board, that the magazine arm is capable of further improvement; 
and the board would, therefore, recommend some’ delay in adopt- 
ing definitely a pattern for future comstruction of carbines for 
cavalry service. Should new carbines be previously needed, it is 
recommended that the Spencer carbine, with the modified ex- 
tractor, be used. 

Seventh, the board is of opinion that for facility, handling, 
lightness, and accuracy of fire, it will-be of advantage to re- 
duce the length of the barrel, when practicable, toot less than 
33in., retaining the present length of bayonet; and also that with 
the adoption of the metallic cartridge, the present ‘cartridge box 
should o modified. WINFIELD 8. Hancock. 

Major-General U.S. Vols., President of the board, 

C. C. Parsons, Brevet Lieutenant-Colonél U. 8, A,, Recorder of 
the board. 

Brevet Major-General Dyer, Chief of Ordnance, recommends, 
however, that calibre ‘50 be used until‘é seigiler is proved 
superior. General Dyer also recommends that the different plans 
for the alteration of the Springfield muskets be tried in the hands 


of troops. On the receipt of the repent General Gent endorsed 
the following on it : yy d 
“* Head-quarters Army United States, 
une cia 





‘* Respectfully forwarded. The reco contained in 
the endorsement of the Chief of Ordnance are” ved, except 
the proposition to place new patent arms im the: of troops 
for —_, There pas such a large tiumber of aig’ on hand 
capable of economical alteration, it seemm® ‘timecessatyat present 
to experiment with more arms, many iaipioreinents te'which will 
no doubt be made by the time they will be aetudlly reqwired. The 
superiority of the 45 calibre in Py ye and penetration, 
seems to have been placed beyond a doubt, but a uniformity of 
calibre being so desirable, and there béitg such 4 large number 
of move of calibre ‘50 on hand, it may bé le to adopt this 
calibre.” ae expire 





ANSELL'S IMPROVED FIRE-DAMP «INDICATOR. 

THE recent disastrous explosions in “tig 
hill collieries have invested the abo 
increased interest, and during the past f 
amount of controversial correspondence has- 
columns of the 7'vmes and other journals as to its 








wise. Without entering into the question of the € 
apparatus at this moment we feel assured that soitie further infor- 
mation in reference to its construction and’ péculiarities will not 


be unacceptable to the readers of THE ENGINEER. Mr, Ansell has 
effected, during the last few months, several in vements in the 
form of his indicator, although its action, of course, is governed 
by the same Jaws upon which the original instrument; described 
in our columns some twelve months since, was based—namely, 
those of diffusion and effusion. , 

The first apparatus contrived by the gentleman in question, it 
may be remembered, consisted mainly of a small india-rubber 
balloon. ‘This was filled with atmospheric air, and its neck was 
tightly bound with silk thread. A band of linen was passed round 
the equator of the balloon, to prevent its latergl disténsion. So 
prepared the balloon was placed under a sipall Jéver on a stand of 
wood, and it exerted a gentle pressure on thé léver. If fire-damp, 
choke-damp, or even ordinary coal gas, i the 
exterior walls of the balloon, either of these gases’ w “Rt once 







diffuse itself through the substance of the, bber, and 
collect inside the balloon. The immediate, B a ‘expand 
the elastic vessel vertically, and cause it to , rather 


forcibly upwards. This movement of ‘the Yeased a detent, 
by which the terminal poles of a battery were connected, and »& 
warning on the spot, or a telegraphic communication at a distant 
place, was the instantaneous result. 
In the new and improved form of apparatus Mr. Ansell has used 
different materials, which are of a far less fragile character, and 
heretore, less liable to injury by rough usage, or accidents inciden 
ial to the pit or mine in which the instrument diay be used. ‘This 
appliance consists of an iron funnel, in shape and size résemblin; 
an ordinary breakfast cup. From the bottowi of the funnel pro 
ceeds a U-shaped tube of iron, the bore of which “is about thiec 
ighths of an inch in diameter, and one end is open to tlie interio: 
of the cup. The other end of the tube is closed by a brass ca} 
through which is passed a platinum-tipped copper wire one- 
sixteenth of an inch in diameter, and which moves freely through 
the cup. The cup, partially filled with mercury, has a cover of 
porous earthenware, or of Sicilian marble, fitted with air-tight 
exactitude over its mouth. If gas or fire-damp benow- allowed to 
impinge upon the porous septa, diffusion, a#“in-@he vase of ihe 
balloon, immediately occurs, the subtle anid ‘ubstancc 
passing through the tile or marble into theeup!  * ion of the 
air within it follows, the pressure displaées'the-anerewry which 
rises, «8 in the eld mercurial gauge of the steanteem@ine, in tlic 
other Limb of the U-tube until it touches the platinum -poini d 
red Lege aey a : 





‘Lhe audible warn- 
ing, by means of a bell on the spot, or in the manager's room, or 
both, is the consequence. The danger signal or alarum continues 
its action until, by ventilation or otherwise, the atmosphere sur- 
rounding the indicator becomes diluted below the explosive 
int, and therefore safe. The then slowly diffuses out of the 
unnel until the equilibrium within and without is attained. The 
apparatus is then ready to announce the occurrence of another 
irruption of fire-damp, or its gradual accumulation to the danger 


point. 

It will thus be understood that the indicator is self-acting and 
self-adjusting, and that it simply requires to be securely fixed and 
protected from injury in any suspected or dangerous part of a coal- 
pit or metalliferous mine, 

A small aneroid indicator has also been contrived by Mr. Ansell, 
and this may at any moment be made to record the exact per- 
— of fire-damp admixed with the air in the galleries of a 
pit. “ae action is governed by the law of diffusion, and it is very 
sensitive. 


STEAM DREDGING MACHINE ON THE CLYDE.: 


THERE is, perhaps, no locality in the United Kingdom where 
dredging machinery can be found superior to that employed on the 
Clyde. Mr. Duncan has courteously enabled us to illustrate the 
most recently constructed machine, which embodies the im- 
provements dictated by previous experience, and which has 
proved itself an excellent dredger, capable as it is of lifting 
300 tons of ballast per hour. The design was prepared by 
Mr. Salmond, assistant engineer under Mr. Duncan, and the 
machine was constructed by Messrs. A. and J. Inglis, of Glasgow, 
at a cost of £17,000. It commenced work in July, 1865, and, 
during the subsequent twelve months, it lifted 314,000 tons of 
dredging. The tull number of hours the boiler was under steam 
in that time amounted to 1,711. The machine is constructed 
with one bucket chain, and is made to discharge into hopper 
barges over the side. The hull is built of iron; the extreme 
length is 161ft., the extreme breath 29it., the depth 10ft. 9in. ; 
and is fitted with water-tight compartments, a cabin for the 
crew (consisting of twelve men), engine room, stoke-hole, and 
store room, all below the deck. There is also an engine room 
above the deck, under the main upright frame, where the engine 
man has command of the engine. 

There are thirty-nine buckets on the bucket chain, each having 
a capacity of thirteen cubic teet. The backs of the buckets are 
made of malleable cast iron, with double links cast all in one 
picce. The eyes of the links are bored out, and a steel bush put 
in to receive the pin. This mode of making the buckets has 
been fuund to give a very good result. The bucket trame con- 
s sts of a wrought iron box girder Ylft. in length, 5it. deep in 
tle centre, and 2it. deep at the ends, having a breadth of Git., 
car ying the supporting and guide rollers tor the bucket chain. 
The upper tumbler is made square, and stands 264ft. above the 
deck; the bottom tumbler is constructed with five sides. 

‘The engine is a single-cylinder marine engine of 75 nominal 
horse-power. The diameter of the cylinder is 48in., and the 
length of stroke 3ft.; the average velocity is thirty-eight strokes 
per minute. The cylinder is placed in a horizontal position with 
the air pump and condenser beneath, the pump being placed at 
an angle of about 45 deg., and is actuated by an inverted T lever, 
the opposite arm being employed to give motion to the feed and 
bilge pumps. The gearing for driving the bucket chain consists 
of a bevel pinion on the crank shaft, gearing into a bevel 
wheel on the friction nave or lower end of a main vertical shaft, 
on the upper end of which is a bevel pinion gearing into a bevel 
wheel on the tumbler shaft. The friction nave is adjusted by 
pinching screws, so that whenever the resistance exceeds a cer- 
tain fixed power, copsequeut on the buckets encountering any 
obstacle, the risk of damaging the machinery is thereby obviated. 
There is also provided on the vertical shaft a coupling for the 
purpose of throwing the tumbler in and out of gear with the 
engine; this coupling is above the deck and is easily commanded. 
The gearing for the purpose of hoisting the bucket frame con- 
sists of a bevel pinion gearing into a bevel wheel on a short 
vertical shaft ; on the lower end of this shaft is a pinion gearing 
into a bevel wheel provided with a friction nave on the end of a 
horizontal shaft employed to work the spiral groove chain barrel. 
This barrel is 5it. in diameter in the body; from the barrel the 
chain passes through the deck to the purchase blocks, suspended 
from the crossh ing. 

The forward motion uo: the vessel is effected by means 
of a crab winch capable of being worked at varying speeds 
by “change wheels. The motion of the winch is obtai 
from the horizontal shaft of the chain barrel. The stern motion 
of the vessel is effected by means of a small donkey engine 
situated in the stoke-hole. All the chains are provided with 
lockers or wells beneath the deck into which they are made to 
drop through the deck. There are also provided two capstans 
at the bow and also two at the stern for the purpose of working 
the side lines, each driven by means of gearing from the main 
shaft. The capstans and stern crab, however, are so constructed 
that they can be Worked by hand when required; so also are the 
Windlasses. The side shoot is partly fixed to the main trame 
apd.te the davits; the movable portion of the shoot is worked in 
gearing from the donkey engine. A five-ton crane and a pair of 
shears are erected on the deck to facilitute overhauls. The 
working of the engine and gearing is remarkably smooth and 
uniform, and ine prosecutes its work with perfect 
freedom. 











Tue GatLinc Guy.—An American contemporary in an article 
on the work which is now going on at Colt’s Armoury, at Hart- 
ford, gives the following description of the Gatling battery gun, 
one hundred of which are being manufactured fur the United 
States Government : —‘‘ Fifty of these will have a lin. bore, and 
the balance jin. bore. This gun is quite a curiosity to look 
at. The main characteristic of this termble weapon is that it has 
a series of barrels, with a carrier and lock cylinder, rigidly 
fastened to the main shaft, and rotating simuitancously and 
continuously by weans of a crank, the carwidges bemg ted into 
che carrier trom the teed boxes, thence driving endwise into the 
rear ends of the barrels, then exploded and tue empty cartridge 
cases Witlidrawn, withoup any pause Wm the opeiaton, ‘Lue 
neessant loading and Qimmg aie prouuced by Le ssuipicot kind of 
mechanism, there being icss parts avout the gun tuan im the 
Sprngtield musket. ‘Lhis gun can be dischargeu at tue rare of 
UU shots per minute. Que Of its leatures is that there ls no 
ecoil which can auect the accuracy of the am. When the puns 
muce sighted at agiven object the sume wl can be waluiamed at 
he will of the operator until thousands of discharge lake place. 
A lateral train motion of the gun wey be hept up, if desired, 
while the gun is being discharged, so that a perfect sheet of bails 
van be made to sweep a section of any circle within its range. As 
there is no escape of gas at the breech, ail the force of the powder 
is expended in giving velocity to the ball, A consideration which 
is claimed to be of the very tirst importance in this gun, is that 
every cartridge must be either discharged or withdrawn irom the 
barrels. The gun is light and easily transported. One of the 
sizes now being made at the armoury’ discharges fifty-eight 100in. 
calibre balls, and 2251b. ‘The other size discharges bails of lin, 
calibre (90z. in weight), and weighs beiwren OU0ib. and G00), 
The first named has a range of wlout cue mile, and the latter 
upwards of two miles.” 
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TO CORRESPONDENTS. 

*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation‘ of THE ENGINEER 
compels us to go to press at an early hour of the morning of 

ication, Adverti: to ensure insertion, must be de- 
ivered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received after that time must neces- 
sarily stand over till the following publication. 

Owing to the re on our space we are compelled to hold over a 
number of letters which are in type. 

E. C. P. shall not be overlooked. 

J. A. 8.—Received, and will have attention. 

W. (Liverpool).— Send your address, and we will write you. 

J. B. (Regent’s Park).—Thanks for your note, of which use will be made next 


FEED-WATER HEATERS.—Mr. Knox will much oblige us by forwarding his full 

88, 

T. W. E.—The trisyphon chimney cap was illustrated in THE ENGINEER for 
March \3th, 1865. 

T. M.—We inserted a long paragraph on the subject last week. See page 4, 
bottom of third column. 

J. M. (Deptford).— We have forwarded your kind note, but we believe the infor- 
mation has already been obtained. 

B. A. L.—Bourne’s ** Catechism of the Steam Engine,” price 6s. or 8s.; and 
** Armstrong on Steam Boilers,” Weale’s series, price about \s. 6d. 

F. H. P.—There is no such work in existence. You will find a good deal of in- 
formation on such subjects scattered up and down in THE ENGINEER. 

G. R. (Inverness).— We shall examine the tracings carefully, and if we find the 
invention good we shall insert an engraving description if you wish. 

R. 8. (Newport).— We believe a letter addressed to No. 3, Newman’s-court, Corn- 
hill, London, will find the gentleman with whom you wish to communicate. 

T. D. B. (Blackheath).—We thank you for “drawing our attention to 
Ehrhardt’s ingenious apparatus for ing locomotives.” Permit us in 
return to draw your attention to the fact that the apparatus was illustrated and 
described in THE ENGINEER for December \5th, 1865. 

E. W.— Your case affords an excelient example of the folly of undertaking work 
without having a definite understanding as to remuneration, Engineers are 
sometimes paid on their estimate, sometimes on the contract—more frequently 
on the latter than on the former. As a rule, the engineer has nothing whatever 
to do with the payment of clerks of works. They are paid by the company for 
whom the works are executed, and by whom the engineer is employed. Uf course 
there are exceptions to this rule. Your case appears to be one for arbitration or 
@ court of law. 

ERRATA.--The wheel-rim drilling machine illustrated last week in THE ENGI- 
NEER was incorrectly stated to be by Messrs. Neilson and Co., instead of by 
Mr. Conner, of the Caledonian Railway Works. In the article on Mr. Rumble's 
engines, for “with \ft. driving wheels,” read, “with 7ft. driving wheels.” 
In the article “* 18517,” which appeared in our last impression, the piston speed of 

yphon's engines is erroneously given as 648ft. per minute. The speed 
attained on her trial trip was as nearly as possible 516ft. per minute—that 
prover to seventy-two revolutions, and a stroke of 4yt. 





LONDON BOILER INSURANCE. 
(To the Editor of The Engineer) 

SIn,—I note a letter in your journal of the 4th inst., signed “ H. J. R.,” 
asking for information in reference t» boiler insurance and inspection in 
London, and, as your reply appears to refer to our company, allow me to inform 
you that our general offices have been removed from London to Manchester, 
but that we still inspect and insure boilers in and around London, where we 
have now an extensive business. EDWIN COOKE, Secretary. 

National Boiler Insurance Company, Limited, 

22, St. Ann's-square, Manchester. 
(To the Editor of The Engineer.) 

8tr,—In reply to the inquiry of “ H. J. R.,.” in your last pumber, I beg to 
inform you that the Boiler Insurance and Steam Power Company, of which 
Mr. R. B. Longridge is the chief engineer, insures and inspects boilers in 
London and in all parts of the United Kingdom. 

PERCIVAL HARTLEY, Secretary. 

The Boiler Insurance and Steam Power Company, Limited, 

Head offices, 67, King-street, Manchester, January 8th, 1867. 

[ Why do not these companies avail themselves weekly of the advantages offered by 
our first page? Our publisher will entertain their overtures very courteously. 
—ED. E.) ieee ane 
SELF-FEEDING FURNACES. 

(To the Editor of The Engineer.) 

SIR,—Would you or your correspondents be kind enough to give me the 
addresses of makers of self-feeding hoppers for supplying boiler furnaces with 


coal? —_— F. D. 
MEETING NEXT WEEK. 
INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 15th, at eight p.m.: 
“ Ships of War,” by John Bourne. 





Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening tn each week, The Sor four lines and under is 
three shillings ; each line afterwards, eightpence. The line qverages eight words; 
blocks are charged the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 


the office on the following terms (paid in advance):— 
Half-yearly (including double number) lbs; 9d, 
Yearly (including two double numbers) £1 lis. 6d. 


Uf credit be taken, an extra charge of two shillings and sizpence per annum will 
be 


THE ENGINEER is registered for transmission abroad. 


Lettters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MB. GEORGE LEOPOLD RICHE; al! other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 
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NAVAL ORDNANCE, 

Ir may be taken as an established fact that in the 7in. 
and Qin. guns of 64 and 124 tons respectively, now 
being manufactured at Woolwich Arsenal at the rate 
of about thirty per week, we have, in one sense, better 
weapons than those possessed by any other power in 
the world. So far they have succeeded beyond ex- 
pectation in smashing their projectiles through every 
reasonably construc target against which they have 
been brought to bear. ith such a result we have no 
doubt reason to be satisfied, but we must not suffer our- 
selves to be blinded by the glitter of apparent perfection 
to the evident possibility that any other nation possessed 
of skill, energy, and a competent knowledge of what we 
have done, may beat us in using our own tools, and pro- 
duce even better guns in a few months than we have been 
able to produce after years of toilsome and costly experi- 
ment. hen we come to closely investigate the cha- 
racteristics of our guns we quickly perceive that they 
are very far indeed from that perfection which it is to 
be hoped may be ultimately obtained. The guns of to- 
day are superior to those of a few years back only in two 
respects, they are able to stand heavier charges with cer- 
tainty—in other words, they have more power of endurance 
—and they cost less money. For csv seat an Ordnance 
Select Committee have been experimenting on guns and 
publishing occasional reports, ostensibly of the results 
obtained hens experiments with different forms of rifling, 
systems of construction, shapes of projectile, &c. To the 
labours of such a body it would naturally be concluded 
that the excellence of modern guns is principally due. 
But, in point of fact, no conclusion sant’ be wider from 
the truth. For the only advances which have been made 
in the construction of heavy ordnance the nation is in- 





debted not to the Ordnance Select Committee, but to the 
superintendents and managers of the factories, to 

oolwich Arsenal, in fact, representing engineering 
talent, not to a board of military experts, representing 
the peculiar prejudices and tastes, and subject to the 
operation of those peculiar influences usually found to exist 
in certain military circles. To the Ordnance Select Com- 
mittee our new guns owe nothing but their rifling. 

It will doubtless be fresh in the minds of many if not 
of all our readers, that a competitive trial was conducted 
in 1864-5 by the Ordnance Select Committee to determine 
the relative merits of various methods of rifling proposed 
by different inventors; and that the experiments were 
carried out with 7in. guns rified on the different systems 
proposed. The result of this investigation was that the 
committee recommended the adoption of the French sys- 
tem of rifling, slightly modified. The Admiralty, how- 
ever, refused to have anything whatever to do with a 
gaining twist, and insisted on having their broadside gun, 
—the 7in.,—rifled with an even twist, in which they were 
perfectly right. A long correspondence ensued. It is 
not easy to say exactly what influences were brought into 
operation, but after a time the Admiralty objection was 
overruled by the War Office, and all our new Qin. 
guns are being rifled on the so-called Woolwich system, 
with six grooves, each about 1'5in. wide and ,yths of an 
inch deep. Rotation is imparted to the shot by twelve 
buttons: six large ones towards the base of the projectile 
and six small buttonsat the front. Weare utterly at a loss 
to understand why this system was adopted, and we have 
no hesitation in stating that if we continue to so rifle our 
guns we shall make a grievous mistake. Nothing in 
the results obtained by the Ordnance Select Committee 
during their experiments justified its employment; and we 
believe it may be shown that it is about one of the worst 
systems, for naval ordnance, which could have been 
adopted. In the first place, the peculiar action of the 
gaining twist renders the use of two sizes of buttons neces- 
sary; and so little resistance is brought against the motion 
of the shot when nearly home, and therefore in that portion 
of the chase where the grooves are nearly parallel with the 
axis of the gun, that it is difficult if not impossible to keep 
the shot steady when the ship rolls. During the last trip 
of the Channel squadron, the shot fairly fell out of the 
guns, though loaded according to Shoeburyness principles, 
into the sea alongside one of our largest ironclads. 
In the second place, in order to fix in the studs, which are 
of brass or some similar alloy, deep holes were bored in 
the projectiles and tapped, and into these the studs were 
screw This was costly, and the holes weakened the 
shell. But these objections were as nothing to that which 
came in with so-called chilled shot. These projectiles are 
so hard that they cannot be bored, and could not be tapped 
even if they were bored. The holes are, therefore, cast in 
them, and, being slightly undercut, the buttons are 
secured by upsetting them in the cavities by means of a maul 
on a plan much like that used with the small copper studs of 
the Armstrong shunt shot. But it is found that in practice, 
if the buttons are of metal of the usual hardness, pieces 
are flaked off or the projectiles are split under the upsetting 

rocess. Therefore softer studs have been recently used ; 

ut these studs cut up, and seem to be incapable of carryin 
or guiding the shot properly at long ranges. We may add 
that the great breadth of the rifle grooves renders them 
unsuitable for firing round shot, and tends materially to 
weaken the gun. 

It will be asked, then, what groove or system of 
rifling should be used? To this we reply, that which 
gave the best results upon the whole during the competi- 
tive trial, and appears to be best adapted to the 
wants of naval men. Such questions as this are not 
matters of opinion, but matters of fact. Notwithstanding 
the extraordinary way in which the report of the 
committee was prepared, and the very peculiar arith- 
metical errors with which it abounds in nearly every page, 
it must be evident to the dispassionate reader that the gun 
which most nearly fulfilled the conditions of the programme 
was Captain Scott’s. Even the Lancaster gun was in man 
respects better than the French Woolwich gun, althoug 
it was unhesitatingly condemned by the committee—a 
condemnation which appears to have been virtually 
disregarded by the Government, who are said to have 
actually purchased Lancaster's patent. Both in range 
and accuracy the Scott gun was generally equal, and 
in many respects superior, to its competitors; while in all 
that relates to the expense of production it was in every 
way superior to the system ultimately adopted, as we have 
seen. The following figures, extracted from the report of 
the Ordnance Select Committee, now readily accessible, 
will show how far our assertion is or is not justified: — 
French, 


Initial velocity with elongated projectiles 1574ft. 1527it. 
Length of range do. do. .. 1560 yds. 1446 yds, 
Cost of projectiles per 1000 shot .. oe £442 £525 

Do. do. shell ° . £534 £602 
Cost of riflingeach gun .. ee ee +. £4 5s. £5 &s. 
Number of guns which can be rifled per week .. 10 guns, 8 guns. 
Initial velocity with round balls ee oe 2162ft. 2031. 


It requires some official assurance to maintain that a gun 
epee so many points of excellence did not deserve a 
ull trial of its merits, and to support the assertion that 
the gun added to the competition “at the request of the 
committee,” as shown on e 1 of their report, is the 
per weapon for the navy. e have little doubt we shall 
informed when Parliament meets how it was that the 
Committee, who were both Judge and Jury, were allowed 
to havea gun of their own inthisimportant trial. We shall 
then also learn, a vat are the concealed virtues of 
the French gun whi ve determined its adoption, yet 
do not appear in the reports of the Ordnance Select Com- 
mittee, and how it is possible for serious arithmetical 
blunders, all tending one way, to creep into reports which 
profess to be, what they should be—as exact as the re- 
sources of science can make them. 


THE USE OF LEAD IN THE BESSEMER CONVERTER. 


Lone experience has shown that the presence of sulphur 
and phosphorus, the latter more lally, exerts a most 
injurious influence on the quality of wrought iron. It is also 





almost popularly known that, although both phosphorus 
and sulphur are almost entirely taken up by the slag of 
the paddling furnace, this is not the case with the slag of 
the Bessemer converter. Why this should be so has 
certainly not been exactly determined; the fact remains as 
an impediment to the use of the by far largest proportion 
of the ironstone of this country. Present experience shows 
that the maximum quantity of phosphorus that can safely 
be contained in iron used for conversion, is from 0°05 to 
0°06 per cent. A larger quantity affords a eee yd useless 
material. Any advance towardsa solution of this question 
is thus of great importance; and the possibility of “ Besse- 
merising” pig containing sulphur and phosphorus would 
really lead to the supercession of the puddling furnace. 

Towards the beginning of the year 1865, Herr Carl 
Wagner, of Maria-Zell, published the statement that Pro- 
fessor Richter, of Leoben, had first recommended the use 
of lead, not merely in the Bessemer converter, but also in 
the puddling furnace. Herr Wagner’s paper was pub- 
lished in several German periodicals at the time, and it 
was also extracted into a book entitled Das Bessemern in 
Ocsterreich, which we reviewed at some length towards the 
latter part of the year in which it was issued.* In our 
last notice we gave a very complete account of this paper. 
Translating Herr Wagner, we wrote that “with a charge 
“of 75 centners of white iron, about 10 Ib. to 15 Ib. of oxide 
“of lead were thrown upon” a tough black slag, which 
covered up the metal, thereby threatening its solidification. 
“This slag was thrown up some 6in.,” but, on the applica- 
tion of the lead, it sunk down, with an increased develop- 
ment of heat, to a thin, slaggy covering, scarcely half an 
inch high. At Turrach, near , in in Upper Styria, the 
steel works there, belonging to Prince Schwartzenberg, 
have been at work since the end of 1863. According to 
Professor Tunner, in last year’s Berg und Hiithenmannisches 
Jahrbuch, p. 325, they have been working nearly the 
whole time with additions of lead, “as it is believed there 
“that a purer Bessemer metal is there produced.” 

Very excellent metal has been produced at Turrach, 
though under the difficult circumstance that the con- 
verter is small, holding less than three tons. The produce 
is 60 per cent. in pure ingots; the refuse “crop” from the 
pig amounting to 19 per cent., the steel crop of “ ladle- 
sculls,” &c., to 8 per cent.; and the absolute loss of metal is 
13 per cent. 

ve believe that the lead is there employed, not in the 
converter, but in the melting furnace. It is possible that 
some attention may be drawn to the use of lead in the 
Bessemer process from the fact that Mr. Warren de la 
Rue, F.R.S., has lately patented its employment in this 
way. 

In our number of the 14th of last month (p. 477) will 
be found a brief abstract of Mr. Warren de la Rue’s 
specification (No. 1248, a.p. 1866). With the expressed 
intention of separating the phosphorus from the metal he 
introduces lead, or compounds of lead, into the convertin 
vessel. When metallic lead is employed, “it is introduce: 
“in a molten state directly ” into the converter as soon 
as the blast has been turned on. Compounds of lead are 
to be powdered, in order to be blown in through the 
tuyeres ; and “peroxide of lead, red lead, litharge, and 
nitrate of lead,” are amongst the compounds he pro 
to use. Two hundred pounds of lead “to each ton of cast 
iron” is about the quantity required; and “if much 
“lead is carried off by the blast without acting usefully,” 
this quantity must be increased. 

After our publication of the Austrian process, more 
than four months before the date of this patent, there 
can be little doubt that it is invalid. At any rate, the use 
of lead in the melting furnace is open to the public, and 
we hope that it will be experimented with in England. 
Lead, if good at all for the purpose, would certainly be 
best employed in the furnace, and not in the converter. 
The operation of blowing in, sometimes lasting only ten 
minutes or a quarter of an hour, is too rapid and delicate 
a process to safely undergo much additional complication. 
Besides, if lead does get rid of the phosphorus, this is best 
done in the melting furnace, before submitting it to the 
complex reactions of the blowing-in process. 

ere is little danger, in making this trial, of spoiling a 
charge of metal. 

It is not, perhaps, generally known that, in Stafford- 
shire especially, a small quantity of lead is very often 
thrown into the cupola furnace, in order to make the meta! 
run out with more fluidity. In fact, lead does not alloy 
with iron. 

Dr. Percy states, in his “ Metallurgy of Iron and Steel,” 
that “by reducing a mixture of minium and oxide of iron 
“ with black flux, Rinmann obtained lead which he believed 
“to be ferriferous ; it was harder than ordinary lead. He 
“concluded that by this means lead might dissolve a little 
“iron, but that iron would not take up any lead. He could 
“not produce an alloy of these metals in any proportion by 
“directly heating them together in the metallic state ; nor 
“could Karsten. The metallic mass always consisted of 
“two layers, the upper one of iron and the lower one of 
“lead.” Alluding to another experiment by Karsten, Dr. 
Percy says that he has repeated the attempt “of reducing 
litharge with iron,” but without confirming the results 
of Karsten, wko found a small percentage of lead in iron 
melted at a high temperature with litharge. Dr. Percy 
“employed wrought-iron, as well as clay, crucibles ; the 
“latter are immediately corroded and perforated by the 
“oxide of iron —— if not by the litharge itself ;” 
but he was notable to produce any “ decided alloy of iron 
and lead.” 

As far as we can ascertain, the number of thermal units 
developed in the combustion of lead has not been deter- 
mined, but its favourable action on the iron would pro- 
bably be due to the heat generated in its combustion. No 
doubt, burning at a lower temperature than iron, it would 
act as the siliclum now acts—generating the high tempera- 
ture, and thereby the great fluidity of the charge, avhich is 
the secret of the success of the Bessemer process. It is 
difficult to believe that, even if the lead did take up the 


~* See THE ENGINEER for Nov. 17th and 24th, December 8th 
and 29th, 1865, edeten inaeneaciv 
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phosphorus, the slag thus formed could resist the reducing 
powers of the iron. But, by favouring the fluidity of the 
metal, time is given to the impurities to fall to the bottoms 
of the ladle and of the moulds. 

HEAVY LOCOMOTIVES. 

WE have had occasion to state that about 1000 square 
feet of heating surface appear to be sufficient for narrow 
gauge locomotives working the heavy and fast trattic of 
the great main railway lines in this country. It must be 
understood, however, that plenty of water space is to be 
left between the tubes, wok proper facilities provided for 
the circulation of the water ; and that we do not mean to 
assert that engines with far more heating surface, and of 
far greater power, are not necessary. We speak of things 
as they are, not of things as they should be. One thousand 
feet of heating surface appear to be the greatest number 
that can be conveniently provided with a due regard for 
the foregoing conditions, and in modern practice such an area 
of heating surface is seldom met with in any but first-class 
engines. Some years ago, indeed, such an allowance was 
considered insufficient for first-class engines, and tubes 
were packed much closer than now, with, on the whole, 
indifferent results. The first Crampton engine put on the 
London and North-Western Railway, just twenty years 
ago, bad 1529 feet of heating surface. The cylinders were 
18 inches diameter and 20 inches stroke ; 229 tubes 2 inches 
diameter were put into a shell of moderate diameter, the 
water spaces being very small. This engine was equal to a 
load of 75 tons, at the rate of 55:4 miles an hour for a few 
miles, or to 55 tous at 53°5 miles an hour for a 30 miles’ 
run; a performance which compares unfavourably with 
that of the Namur—built by Mr. Crampton for the 
Namur and Liege Railway in 1847—which had a heating 
surface of but 989 square feet. This engine was tested 


for some days in England before exportation, and was | 


found equal to 80 tons on a level at fifty-one miles per 
hour, and 50 tons at sixty-two miles per hour; a duty fully 
equal to that of the larger and heavier engine, with one half 
more surface. The Liverpool had 2290ft. of heating surface, 
but it is not likely that a narrow gauge engine like the Liver- 
pool willever be built again. Regarded as an experiment, the 
engine possessed some interest and attracted some attention, 


but the experiment was, practically speaking, a complete | 


failure. Mr. M‘Connell’s narrow gauge express engine, 
exhibited in 1862, was probably one of the most powerful 
engines recently built in England. Its heating surface was 
1222ft. Only three of these engines were constructed, 
however, and they may therefore be regarded in the light of 
abnormal specimens of locomotive engineering rather than 
as fairly representing actual practice. The true value of 
heating surface is now much better understood than it was 
once, and we now seldom find locomotive engineers packing 
their boilers as full of small tubes as they can hold with- 
out bestowing a thought on the circulation of the water. 
The fine engines by Messrs. Neilson, which we illustrated 
last week, have but 867ft. of heating surface for 16} 
cylinders, 22in. stroke, and 5ft. 6in. wheels. We know 
from practical experience that they, or more properly 
nearly similar engines, make an abundance of steam and 
work a heavy goods and passenger traffic very satisfactorily. 
A great portion of the goods traffic on the Caledonian Rail- 
way is worked by fourcoupled engines with outsidecylinders, 
18in. diameter and 24in. stroke. The heating surface in 
these engines is about 940ft. only. The engines on the 
North London Railway, designed by Mr. W. Adams, 
working an exceptionably heavy and difficult traffic, have 
but 958 square feet of surface for 17-in. cylinders of 2ft. 
stroke, and 5ft. 9in. wheels, the pressure being 160 lb. 
The narrow gauge engines of the Metropolitan Railway 
have 1014 square feet of surface to supply 17-in. cylinders, 
24in. stroke, with 1301b. steam. We might considerably 
extend the list if necessary, but we think we have said 
enough to show that 1000ft. of surface is about the most 
which can be advantageously put into a narrow gauge 


boiler. The advisability of providing more is very doubt- 
ful. Little or nothing can be gained by lengthening tubes 


beyond a certain point, say 1lft. for a tube 2in. diameter 
inside, and even at this the value of the last couple of feet 
is very small indeed. Four feet, or 4ft. 2in., is the greatest 
diameter admissible on the narrow gauge, and 160 two-in. 
tubes are quite enough to pack into sucha barrel. Nothing 
will be gained by using more. How, then, are we to obtain 
greater boiler power on the narrow gauge ? 

For the last two or three years Mr. Fairlie has been 
labouring to produce a design for a locomotive of maximum 
power, which shall at the same time prove economical in 
fuel and exceptionably light upon permanent way. Several 
of these engines have been constructed by Mr. Cross, of 
St. Helens, and the design has already been so fully de- 
scribed in our pages that we feel certain most of our 
readers are more or less familiar with its characteristics. 
The boiler extends both ways from a central fire-box, and 
is supported at each end on a bogie carried by four or six 
wheels, coupled, and propelled by a pair of cylinders; the 
engine having thus four cylinders in all. The system has, ina 
somewhat different shape, been already tested very suc- 
cessfully on the Sémmering incline, so that it can no 
longer be regarded as an untried novelty. In such a 
desigu we at once find an answer to the question, How can 
more surface be advantageously provided in a narrow 
gauge boiler? The merits and demerits of Mr. Fairlie’s 
engineshave recently attracted a good deal of attention among 
engineers, and a great deal bas been both said and written 
on the subject. As is often the case, however, both the 
advocates and opponents of the system have almost totally 
overlooked the real points at issue, and have nearly 
confined themselves to discussing the question, Do we or 
do we not require more powerful engines than are at pre- 
sent in use? It is obviously quite hopeless to expect any- 
thing like unanimity of opinion on such a subject as this. 
Every locomotive superintendent will speak according to 
his own experience and the conditions of traffic with which 
he has to deal. In point of fact it is a subject which 
hardly requires discussion at all. It is beyond all questicn, 
we think, that heavier engines than those now employed 
might be used with advantage on most great lines if 
that use could be rendered compatible with anything like 








rmanence in “permanent” way. We do not say that 
eavier engines are absolutely required to work the existing 
goods’ traffic of the London and North-Western, Great 
Northern, or, in short, any other line either in England or 
abroad. Indeed, we feel certain that the use of engines 
carrying a greater weight on each pair of wheels, would be 
found anything but economical. In the first place it 
is not easy to see how more heating surface could be pro- 
vided with advantage. By using small wheels the diameter 
of the boiler might be increased, it is true, but pressure 
must then be reduced, or the weight of the boiler and its 
first cost greatly increased. If pressure is kept down, the 
diameter of the cylinders must be increased, and every loco- 
motive engineer knows what that means. In the second 
place increased weight would simply mean increased wear 
and tear of permanent way. We fir no reason, then, for 
saying that under the circumstances the present policy of 
locomotive superintendents is not prudent and consistent 
to a certain point, with the interests of shareholders. But 
we may be allowed to point out that their practice is only 
right in one sense, because it is not right in another. It is 
right, because they confine themselves to the use of engines 
of a stereotyped pattern; but it is not right that such a 
pattern should be regarded as the summum bonum of rail- 
way practice. Our neighbours in France have long since 
struck out a line for themselves, and M. Petiet’s great 
engines on the Chémin du Fer du Nord have enabled that 
gentleman to work a tremendously heavy traflic with great 
certainty and with a considerable saving. We cannot 
blind ourselves to facts, nor should we be ashamed to learn 
even from our neighbours. Steel rails and steel tires are 
not able to combat successfully the destructive influences 
brought to bear on them, and we are disposed to think 
that there are but few lines in this kingdom on which the 
ordinary pattern of goods engines might not be experi- 
mentally departed from with a prospect of advantage. 

We do not wish, as we have said, to argue the question as 
to whether heavier engines are or are not required. We be- 
lieve that they would prove at least as efficient here as on 
the Continent. This is scarcely a matter of opinion, but it 
unfortunately borders so nearly on the theoretical, that we 
shall not now press the point. But there are other fea- 
tures connected with Mr. Fuairlie’s engines which are in 
no way matters of opinion, but essentially matters of 
fact. The greater the load we place on a railway wheel, 
the greater the injury done to permanent way. Not the 
rails alone, but the chairs and the sleepers suffer from the 
rolling impact of heavily loaded wheels. The longer the 
wheel base, the more is the evil augmented. All this is an 
old story, on which we need not dwell ; but why should not 
the story narrate truthfully what is now, as well as what is 
past? When the engineer finds his bearings heating and 
cutting, notwithstanding that they are well lubricated, 
he knows that the surface is too small. Our rails cut and 
wear for precisely the same reason—the bearing surface is 
too small; and it does really appear that here Mr. Fairlie 
has shown us the way out of a great practical ditticulty. 
The only available method of increasing the bearing area 
of wheel and rail is to increase the number of wheels. 
But more than six wheels cannot be advantageously 
coupled; and as it is, an inflexible base three wheels and a 
fire-box long, is enough for any curve but the very easiest. 
In the Fairlie engine the wheels are arranged close up in 
swivelling groups; and four cylinders being employed, not 
only is the coupling difficulty overcome, but that connected 
with curves as well. Certain objections may, no doubt, 
be urged against such an abnormal design, and it has been 
said that two engines coupled foot-plate to foot-plate would 
answer better. But exception may be taken to any loco- 
motive ever designed; and we are not aware that Mr. 
Fairlie’s most vigorous opponents have been able to dis- 
pute that his engines would be exceedingly light on per- 
manent way, and competent to make more steam than any 
ordinary narrow gauge engine of reasonable dimensions 
which can be built. As to the second point, it is sufficient 
to state that the plan of using Siamesed engines has been 
thoroughly tested, and completely failed. An immense 
amount of labour and ingenuity might be, and possibly 
will be, expended in finding all sorts of theoretical 
objections to any new design of locomotive which may 
be brought forward ; but such discussions serve no good 
purpose whatever. They do not increase our stock 
of information, and they do not promote the advancement 
of science. It is known that existing types of locomotives 
are injurious to permanent way because the weight on 
the wheels is too great and the wheel base too long. It is 
known that in France heavier engines than any we use are 
employed with advantage. It is certainthat on many English 
lines greater locomotive power might be used with benefit 
than can now be had. Mr. Fairlie has not only proposed but 
actually built engines which depart widely from existing 
models, but which, nevertheless, are free from the objections 
which can be urged against these models. Therefore under 
the circumstances his designs and his opinions are well worth 
the most serious attention of those who are interested in 
the cheap working of railways, and it will be matter for 
regret if any spirit of conservatism prevents Mr. Fairlie’s 
engines from having that extended practical test which 
can alone decide in what the real merits and the 
real defects of the design reside. The questions at 
issue cannot be solved by newspaper discussion, but it is 
evident that if the design possesses one-half the advantages 
which its originator claims for it, and which apparently it 
really presents in a great degree, nothing could possibly be 
lost by its adoption on probation by several English lines 
working a heavy goods and mineral traffic. It places at 
our disposal the means of doubling heating surface and 
steaming power without packing tubes too closely or in- 
creasing the diameter of the boiler beyond 48in.; it 
enables all the weight to be used for adhesion; it dispenses 
with the separate tender, saving thus from seven to ten 
tons of dead weight; it enables the sharpest curves to be 
traversed with the utmost facility, still keeping the centre of 
tractive effort inside the curve; it provides the means of 
coupling twelve wheels without extra frictional resistance; 
it distributes the load over a large area, and the 
weight is so arranged that great running steadiness is 
secured, All these are indisputable advantages, which 





cannot be realised on any other system with which we are 
acquainted; that such advantages do belong to the design 
is simply incontrovertible, and they entitle it to as much 
consideration as any other design has ever merited since 
the days when George Stephenson built the Rocket. 








MARRIAGES. 

On the 3rd inst., at Aberdeen, EDWIN MUIR, C.E., son of Mr. William Muir, 
engineer, London and Manchester, to WILLIAMINA SMITH, daughter of the 
late Rev. William Smith, Chapel of Garioch, Aberdeenshire. 

On the ird inst., at Lynchmere, Capt. BURLTON BENNETT (late 6th Regt.) 
to EDITHA, daughter of JOHN HAWKSHAW, Esq., C.E., of Hollyeombe, 


On the 3ist ult., at his residence, 23, Yonge Park, Holloway, WILLIAM 
JOPLING NESHAM, Esq., C.E., aged 47. 
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The Practice of the Referees’ Courts in Parliament in regard to 
Engineering Details, Efficiency of Works, and Estimates and 
Water and Gas Bills: with a Chapter on Claims to Compen- 
sation. By JoHN Surress WILLS, Esq,, of the Middle Temple, 
Barrister-at-law. London: Stevens and Sons, 26, Bell-yard, 
Lincoln’s-inn, Law Booksellers and Publishers, 1866. 

Wirutn the last couple of years the duties devolving 

upon railway committees became of a nature so exceedingly 

onerous, and protracted their sittings to so very late a 

period in the year, that some change, tending to ameliorate 

the extent of their labours, was imperative. With this 
object in view, therefore, the standing orders of the House 
of Commons for 1865 appointed “The Courts of Referees,” 
each of which must consist of at least three members. 
These newly instituted courts were charged with the 
greater portion of the preliminary and routine work which 
had formerly fallen upon the shoulders of the various 
committees. They were required to examine into the 
allegations of petitions against railway bills respecting 
engineering details, efficiency of the proposed works for their 
intended purpose, and the adequacy of the estimate to carry 
out those works, When the petition in question related toa 
bill for waterworks, they were bound to investigate the 
nature and amount of the existing and proposed source of 
supply; the pressure, and mode of service, whether high or 
low; whilst the quality of the water and the reservoir 
accommodation were equally under their jurisdiction, In 
the case of gas bills, the quality, existing supply, and 
price, pressure, cost of manufacture, and other details, had 
to pass through a similar ordeal. ‘To their authority was 
also entrusted the decision respecting the /ocus standi of 
the petitioners. It is obvious, therefore, that in the event 
of any bill not complying with the usual standing orders, 
or being manifestly of an imperfect and unsatisfactory 
character, the promoters might take a bint from the report 
of the court and not carry it any further. The petitioners 
have the right—or rather are obliged—to commence, when 
opposing any bill of the description already mentioned; but 
the author gives one or tavo instances where the court ve- 
quired the promoters to begin, but these cases were very 
exceptional. In the case where more than one petitioner 
appears, the right of priority in pleading belongs to the 
party whose petition was first deposited in the Private Bill 

Office, and this rule is absolute. One of the principal 

features, and one which cannot be too much commended, 

connected with this special court of railway legislation, is 
that the contending parties are admirably kept to the point. 

Only one counsel is permitted to be heard on each side; the 

points raised in allegation must be distinctly defined ; uo 

vague or general objections are allowed to stand, and no 
fresh subject of argument is permitted to be broached, 
Those who have a practical acquaintanee with Parlia- 

mentary committees are well aware that in many parti- 
culars they closely resemble the business of an ordinary 
law court, and it will be perceived as we proceed in our 
notice of this valuable work that both plaintiffs and defen- 
dants—that is, petitioners and promoters—fall into errors 
and mistakes quite ov a par with those committed every 
day in the courts of common jurisprudence, It is only 
to be expected that the committee before whom the bill 
comes, after having passed the inferior or referees’ court, 
should be very much guided by the report annexed to it 
by that court, but it has sometimes occurred that the com- 
mittee have, by their decision, virtually reversed the opi- 
nion so expressed. These instances are rare; obviously 80 
or the committee would otherwise stultify themselves by 
running contrary to the opinion of an authority they them- 
selves virtually established. The court confines itself 
strictly to the consideration of works included within the 
limits of deviation, and refuses to listen to any means of 
compromise which cannot be effected within the boundary 
of the dotted lines. As this decision is of the greatest 
importance, we quote from the volume before us, where it 
is alleged by certain petitioners that “the site selected for 
the additional works now proposed is far inferior, in many 
essential features, to that selected by your petitioners,” Xe. 
The court reported—* We have no power to deal with 
such a question as this. We cannot give the promoters 
a right to place their dock in any particular spot. All we 
can do is to say whether it can be placed on the site pro- 
posed.” With respect to competing lines the court has no 
power to investigate a comparison between their respective 
merits either in an engineering or any other point of view; 
all it can do is to examine into their merits individually, 
and report accordingly, leaving the committee to deter- 
mine which is to be rejected and which passed. Notwith- 
standing the resolution of the committee not to enter into 
details which have already been discussed before the 
referees, it sometimes is unavoidable, and the whole scheme 
and objections, pro and con., are recapitulated with a per- 
sistency delightful to witness. ~ Should the referees report 
that the estimate for any proposed work is insufficient, or 
the engineering details defective, the bill is doomed, and 
the committee spared all trouble in the matter. 

_ Whatever facility may be afforded to a company for 

appropriating the lands and tenements of private indi- 

mH any encroachment upon the territory of another 
company is most jolerey guarded. The prohibition 
extends not only to land in present use, but also to that 
taken for future use, provided the time and powers for 
taking such have not elapsed. - With respect to the pro- 
perty of private individuals, and we mention this for the 








Jan. 11, 1867. 


39 





THE ENGINEER 

















express benefit of those who may be induced by personal 
annoyanceand incited by interested persons to petition against 
a bill, it may be stated that whatever injury a proposed 
bill may do to the property of a private person, it will not 
invalidate its passing if due provision has been made in 
the contents of the bill for the contingencies of such 
appropriation. Mr. Will gives good and sound advice 
when he remarks that in cases of this description the 
estimate is the vulnerable point to be attacked, and not 
the engineering details. 

The subject of compensation is one of the most intricate 
connected with railway legislation, and the most fruitful 
source of litigation. ‘There are only two cases where it is 
apriori imperative for a company to include compensation 
in their estimates : the one is where land is actually taken, 
and the other where it is “injuriously affected,” although 
not actually taken. The consideration “ injuriously 
affected” admits of an immense number of different 
interpretations, and generally requires the aid of a jury 
to determine its meaning, or at any rate its applica- 
tion to many particular cases. The practical exam- 
ples, where the old motto—“ Cujus est solum ejus est 
us ue ad inferos”—have been held to be valid, are of 
paramount importance to all those connected with metro- 
politan railways particularly. Apropos to the application 
of this motto, it might be remarked that, supposing the 
Alps were in England, and Mont Cenis private property, 
would a court compel the railway company to pay the 
proprietor for the land taken by the tunnel, that is, for 
the surface area underneath which the tunnel ran? The 
law, with regard to a company taking part of a house or 
land, and their liability to be compelled to take the whole, 
is very lucidly explained, and instances are quoted illus- 
trating the question in an admirable manner. The rule 
laid down is that “ whenever any doubt arises as to whether 
a particular piece of land, &c., forms part of the ‘house,’ 
the test to be applied is whether the same would pass as 
part of the appurtenances in a conveyance of the house.” 
The section relating to junctions is deserving of particular 
attention. Some curious facts in the engineering of pro- 
posed lines are brought into notice, showing the reckless 
and unprofessional manner in which plans and sections are 
frequently prepared. In one proposed railway the junction 
with another was to be effected with a difference of three 
feet between the levels of the two lines. It is needless to 
remark that the bill was thrown out, and most justly so, 
as blunders of so gross a nature are unpardonable. Two 
other instances are also given where there were similar 
discrepancies in the levels; and one example is given 
where it was proposed to carry a line over a road witha 
headway of only four feet! It will scarcely be believed 
that a company should actually apply for powers to effect 
a junction between their own narrow gauge line and one 
on the broad gauge without being provided with an iota 
of evidence to show that there was any intention to lay 
down a third rail on the existing broad gauge line, but 
such is the fact. With respect to curves and gradients, 
there appears to be no special rule observed. The gradient 
of 1 in 27 was allowed by the court, but 1 in 25 and 
1 in 184 were not allowed. In reality the decision on 
these points, as with level crossings and a great many 
others, rests with the Board of Trade, who, in fact, 
after the bill has once been passed, exercise supreme 
jurisdiction over the whole construction of the line. A very 
common error, and the commission of which has been 
fatal to many bills, lies in neglecting to take running powers 
over another line. It should be borne in mind that one 
company cannot run an inch over the lines of another 
without parliamentary sanction. Similarly the seeking 
powers to take land for stations, or use those of another 
company, is sometimes omitted. One brilliant link line 
was es to connect two others, but no powers were 
sought for to ensure the above vnnecessary requirements. 
Imagine a company or individual starting a line of omni- 
buses and having no stables to put the horsesin! The 
portion of the volume relating to the questions of estimates 
should be carefully studied, as it enters fully into the 
various items comprising the gross amount. 

Mill owners and occupiers are usually the class more 
especially affected by any proposed plan of waterworks, 
and the court requires that compensation should be afforded 
them, but has no power to dictate either the nature or 
amount of that compensation. The court also follows the 
same course in these as in railway bills, limiting their con- 
sideration strictly to the plans before them and not per- 
mitting the question of any other preferable source or plan 
of supply to be mooted by the petitioners. A short section 
relating to gas bills brings this valuable and interesting 
volume toa close. It will be admitted that the book con- 
taining the “standing orders” is not very inviting to 
peruse, and many a young engineer on turning over its 
pages for the first time blesses his stars that “the chief has 
got to look after all that sort of thing.” At the same time 
he would do well to bear in mind, if he hopes ever to be a 
“chief” himself, that the sooner he begins to “look 
after all that sort of thing,” the better. It is at this 
time that he will find Mr. Wills’ volume of the greatest 
utility to him. It is not intended to be a substitute for 
the “standing orders,” but it is admirably adapted to be 
perused with advantage conjointly with them. The “ stand- 
ing orders” inform an engineer what he has to do in pre- 
paring plans and sections, and the book we have reviewed, 
besides affording many valuable hints and much practical 
information upon the same subject, informs him what he 
has to avoid, which is quite as much, if not more, to the 
purpose. The “Practice of the Referees’ Court” will not only 
prove a desirable book for students and young engineers, 
but will be also found to form a useful addendum to the 
books of reference of the professional man who has not 
only all the “standing orders,” the lex scripta, at his 
fingers’ ends, but a great deal more besides constituting 
the lex non scripta. From the easy style of the compo- 
sition, the subdivisions and marginal references, it can be 
taken up any leisure moment, the memory refreshed, and 
the faculties sharpened in anticipation of an approaching 
contest. The text is clear and well printed, and the whole 
volume produced in a style very creditable to the publishers, 





ON THE TRAJECTORIES OF ELONGATED 
RIFLED PROJECTILES ON STRIKING AND IN 
PENETRATING SOLID RESISTING MEDIA. 


By Rosert MAutuet, M.LC.E., F.R.S., &c. 
(Continued from page 2.) 

WE have so far done little more than state results, for to 
attempt any proof of these would be almost to expand 
here General Mayevski’s two great memoirs. 

He has shown that the time which the axis of figure 
takes to describe its first semi-revolution round the tangent, 
is greater than that in which it describes the second. 
Were the resultant p of the air’s resistance constantly in 
the line of the tangent to the trajectory, the latter not- 
withstanding the conic motion of the axis of figure round 
the tangent, would always lie in the same vertical plane. 
But the resultant p makes, as has been said, with the axis 
of figure, of cylindro-ogival projectiles under the usual 
conditions of fire, an angle greater than that which the 
axis of figure makes with the tangent, and p being always 
situated in the plane which passes through these two, is 
not always found, during the conic movement of the axis 
of figure round the tangent, in the vertical —_ roe 
through the latter. Hence the trajectory descri by the 
centre of gravity of the projectile is, as has just been said, 
a curve of double curvature. 

Decomposing p into three other resistances—one in the 
direction of the tangent, another perpendicular to it in the 
vertical plane, and the third perpendicular to both in 
the horizontal plane, it is obvious that for the direction of 
conic motion which we have been considering, the hori- 
zontal component of p perpendicular to the tangent, causes 
the centre of gravity of the projectile to deviate to the 
right during all the first half revolution of the axis of 
figure, (unless the angle p x be less than 8, in which case it 
would deviate to the left), and that the angle which the 
vertical plane of fire makes with that which passes through 
the tangent augments. During the second half revolution, 
the horizontal component of p causes the centre of gravity 
to deviate to the Jeft in relation to its previous position, so 
that the angle which the vertical plane of fire makes with 
that passing through the tangent diminishes; but the time 
which the axis of figure takes to describe the second half 
revolution round the tangent being less than that taken 
in describing the first, the dihedral angle (referred to in 
Fig. 1) can never become negative, or even reach zero, and 
hence the deviations to the right of the vertical plane of 
fire continually augment. This lateral deviation (to the 
right under our conditions) of the vertical plane of fire is 
that known abroad under the name of “ derivation.” Fur- 
thermore, when the axis of figure describes round the 
tangent the first and fourth quarters of a revolution, the 
former is above the tangent, and the component of p,which 
acts in the vertical plane and perpendicular to the tangent, 
tends to raise the centre of gravity of the projectile; while, 
in the second and third quarters the axis of figure is below 
the tangent, and the same component of p tends to throw 
down the centre of gravity. The angular velocity of the 
axis of figure round the tangent being in the direct ratio of 
the couple R of resistance, and in the inverse ratio of the 
angular velocity p of the projectile round its axis of 
figure, and the couple R being proportionate to the square 
of the velocity of translation, while the angular velocity 
p is only proportionate to the first power of the initial 
velocity of the projectile ; it follows that the axis of figure, 
if the projectile be tired with a heavy charge, may make 
several revolutions round the tangent, in the same time 
during which the same projectile from the same gun, and 
at the same angle of elevation, but fired with a much re- 
duced charge, may make only a portion of a single revolu- 
tion. 

Again, if the centre of resistance absolutely coincides 
with the centre of gravity the couple R= 0 and there 
will be no conical motion of the axis of figure, which will 
then remain during the whole time of flight parallel to 
itself in space, and constantly in the vertical plane passing 
through the tangent; and, as the resultant p will have 
its line of direction also in this plane, the trajectory itself 
will be in one plane, and the component of p perpendicular 
to the tangent, will merely tend to raise or to depress the 


centre of gravity of the projectile—that is, to lengthen or | 


shorten the trajectory, according as the angle p x is greater 
or smaller than the angle 8. 

Such are some of the more important results as regards 
motion in air, arrived at in these able memoirs, of which 
we are here unable to give more than a very imperfect 
notion, but which we commend to the attention of all 
British artillerists, though rather forbidding reading, the 
pages being in a perfect foam of formule, and the highest 
analytical devices, elliptic functions, &c., being freely 
brought into play in the treatment. 

The directly practical deductions that may be arrived at 
from the memoir as to movement of projectiles in air 
are alone of the highest value. Amongst these we may re- 
mark, that we have here the key to the fact of why itis that 
Mr. Metford’s rifle bullet, with onecavity in front and another 
in rear, shoots better than the Enfield or other more usual 
forms. In fact, it is obvious that we have now within our 
grasp the means of determining with considerable 
assurance @ priori, what form of rifled projectiles shall 
result in the best possible shooting—given the weight of the 
projectile, the required range, and the limits of the angles 
of elevation. It is equally certain that, for any ordi- 
nary military purposes, the enormously long solids, recom- 
mended by Mr. Whitworth, are not the best. 

We. may now pass from the trajectory of a rifled pro- 
jectile in air, to its trajectory or path in a denser or solid 
resisting medium, such as a sand or earthern bank—a 
great thickness of brickwork, or of timber or of iron, sup- 

ing these homogeneous, 

We shall, from what has preceded, be enabled to give, 
we trust, a clear notion of this with greater brevity. 

It will be perceived to follow, from what has been ascer- 
tained as to the dynamics of an elongated shot resisted by 
the air, that it is impossible to shoot such a projectile 
squarely through any homogeneous target, unless the axis 
of figure (being the instantaneous axis), the tangent to the 
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trajectory (or fixed axis) and the normal extended from 
the face of the target shall all there coincide. In such case, 
which rigidly is not possible in practice, whether the pro- 
jectile rotate with or without friction in the target, it 
should pierce a hole into it or through it, whose axis 
should be normal to its face. 

This proves itself true in actual practice—scarcely a 
single elongated shot fired at Shoeburyness shows, even to 
the unassisted eye, that its perforation through, or its 
cavity in the target, coincides in axial direction with the 
line of fire, either vertically or horizontally. In some of 
the square ended bolts fired by Mr. Whitworth, with enor- 
mous velocities both of translation and of spin, this 
divergence was quite remarkable—causing, in one instance 
noticed by the writer, a diagonal divergence from the 
normal of nearly half an inch in the thickness of a 4}in. 
wrought iron plate, which had been assumed squarely 
struck as to line of fire. 

Referring back to the general equations of motion of the 
projectile, the couple of the resistance of the solid 
medium is 

R =p, D 
when p, as before, is the resistance perpendicular to the 
axis of figure in the plane passing through that and the 
tangent of the trajectory—and D the distance (positive or 
negative) of the centre of gravity from the centre of re- 
sistance, as already defined The resistance P, may be 
expressed as 

Pe =a Y, 
a being a numerical coefficient which expresses the resist- 
ance of the unit of surface in pounds per square foot. This 
is matter of experimental determination, and depends 


upon the medium and upon the velocity, and we 
must have values corresponding to those of the 
projectile at its entrance, and at the end of such 
part of its trajectory within the medium as we 


investigate, so as to obtain an expression for the mean 
resistance within that range. Y is a coefficient expressed 
in units of surface (square feet), and which depends upon 
the form of the projectile and upon the value of the 
angle §. For similar projectiles and equal values of 8 it 
varies as the square of the diameter of the projectile. By 
the method explained at the commencement General 
Mayevski has obtained theoretic values (given in the appen- 
dix to his memoirs) for this, and for the form of cylindro- 
ogival projectile of the Russian gun (of 4 kilos. calibre) he 
has constructed a curve showing the values of Y for 
various values of 8. The character of this curve is ap- 
proximately expressed by the equation 
T=sean. & 

a being a numerical coefficient expressed in square feet. 

To calculate the penetration (in a given example) of the 
Russian projectile to which he has applied his formule, 
the author takes values between § = 0 and § = 49° be- 
tween which the above equation gives sufficiently near 
values for Y, when a = 0°13 square feet, so that for the 
above projectile 

P, = 0°13 sin. 8. 
In like manner, for the values of D, which for similar pro- 
jectiles and like values of 8 vary as the calibre, he obtains 
a curve whose approximate expression is 

= b cos. 8, 
+ being a numerical coefficient in lineal feet, and which 
gives between the above limits for 3, a value for the Rus- 
sian projectile (of 4 kilos. calibre) of 
D = 0°034ft. cos. 2, 
The couple R may be expressed by 
R=p, D= 4, a, sin. 4. cos. 3. 
where n=axb, 
and which for the above projectile is, 
n= 0°13 x 0034 = 0°00442 cubic feet. 

The centre of resistance being above the centre of gravity 
of the projectile for angles? less than 90 deg., and below 
it for those greater than 90 deg., and the resistance p, 
acting in the opposite direction to that of the velocity of 
translation, projected upon the direction of that resistance, 
the couple R tends to increase the divergence of the pole of 
the projectile, from the direction of the velocity of transla- 
tion when 2 is /ess than 90 deg., and to decrease that when 
3 is greater than 90 deg. Hence the axis of the couple in 
Fig. 1 (where @ is less than 90 deg.) is directed towards 
O, N. 

Substituting the above value of R in the general equa- 
tions of motion (1) of rotation of the projectile, they 
become. 


Ivy) dp 

i. A =a, 

“ dt 
4(2) . B of + (B—A) pr=n asin. *. cos, 3, cos. 7. 
| a) « -B - / — (B— A) pg=nasin. ? cos, 4. sin. 9. 


In the first case considered, the projectile is assumed not 
exposed to any /riction from the resisting solid, hence 


, Oe a , , 
When p, is the initial angular velocity round the axis of 
figure, and which, therefore, continues constant to the end 
of the penetration. 

Assuming that at the moment of penetration the pro- 
jectile has completed one of its epicyclic cones, so that at 
that instant the axis of figure and the tangent to the 
trajectory coincide, and taking 6, and », for the corre- 
sponding angles § and » at that instant, so that 

3= 2 d % ~~ % dv _4 
re dt " dt ‘ 
Taking 

a = 900°000 pounds, 
being the value derived from experiment as to the pene- 
tration produced by the Russian gun (of 4) in the con- 
solidated and slightly frozen earth of a parapet on the plain 
of Volkovo, near St. Petersburg, and as 3, in any ordinary 
cases of fire is never large, assuming 
6, = 1 deg. 

and after a number of sinahytio' epeiations which it is 
impossible for us to follow here without fully developing 
them, the author arrives at the result, that, under those 
conditions, viz., under the supposition of there being no 
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friction between shot and resisting medium, but acted 
upon for an indefinite time by the resisting couple, x, a, 


sin. ? cos. 3, The angle ¢ shall pass from 
? o = 1 deg. 
to 3p = 126 deg. 37 min. 51 sec. 


That is to say, that the angle 3 which the axis of figure 
makes with the tangent, shall oscillate during the penetra- 
tion through an angle between these limits. 

It remains now to determine the time corresponding to 
these limits, and by methods for which we must again 
refer to the original; this is found to be 

T. = 0°011431” 

Having advanced so far, the author proceeds to determine 
the movement of the projectile, taking into account the 
diminution of its velocity of rotation due to the frictional 
grip of the resisting medium from the instant of penetra- 
tion, until all rotation round the axis of figure is annulled. 

The remainder of the motions of the projectile until a// 
motion is at an end, are considered in four separate sections, 
viz. :—The rotation of the projectile from the cessation of 
rotation round the axis of figure to the end of the time 
when the forward face of the projectile is no longer sub- 
jected to pressure from the resisting solid. 

The movement of translation of the projectile from the 
instant of penetration, during all the time that the forward 
face is subjected to the pressure of the resisting medium. 

The rotation of the projectile from the instant when a 
portion of the forward face is no longer subject to pressure 
from the medium, to the completion of its penetration. 

And, lastly, the movement in translation between the 
last-named limits. 

The author has given expressions, in his appendices, 
referring to the first, for the couples due to friction 
of media against the surfaces, of truncated cones of 
various angles, of cylinders, and of circular planes normal 
to the axes of these; and decomposing the surfaces of a 
given projectile into such figures (as assumed male up of 
these) and calculating the values of the couples of friction 
for different values of 4 for each of these surfaces, he 
obtains values for the couples of friction of the entire 
surface of contour under different angles 8. 

The frictional grip of all actual resisting solids is suffi- 
cient, rapidly to destroy the rotation round the axis of 
figure (stop the spin), so that the angle 8, which corre- 
sponds to the time at the expiration of which p. = 0. 
differs very little from 5,. 

For the Russian gun (of 4), the values of the couples of 
friction between the limits of § = 0 and 3 = 6° are found 
between 

0006 a fand 0°007 a 7. 
where / is the coztticient of friction between shot and 
target medium, so that for that particular gun, it may be 
taken as 
00065 a 7. 
This coaple (tak2n with the negative sign) is equal to 


the general expression A i for the couple of the tan- 
dt 


gential forces round the axis of fizure. 
Making 0°0)65 a f = Al. the general equations of 
rotatory motion become, 


Q) AgP=—Al 
I.+ (2) B ag + (B— A) pr = va Sin 6. cos 8. cos 9. 
(3) Ba” —(B—A) pq=nasin 3. cos 8. sin 7». 


the “equations (IL.) given at the commencement remaining 
unaltered, equation I. of the last number gives, 


i a, — = t 
and taking f = 0°7 in the example here of the Russian 
shell (of 4) in which the moment of inertia A = 0:0052 
foot-pounds, and a being as before = 900,000 pounds, 
= 737,500, 
and the time, ¢, at the expiration of which the rotation 
round the axis of figure is destroyed is 


i= Ee = 0'00068063” 


This time is very small in relation to T, already found, on 
the supposition stated, and the superior limit in value of 
8, is no more than 1° 4’ 39,” 

.We cannot follow the author here through the methods 
by which he determines the translation of the projectile 
during its rotation, on the supposition that the velocity 
of its centre of gravity is at the instant of penetration 
Uy 833ft. per second, which becomes successively 
u, =791 and uw, 143, and, finally = 0; and we must 
hasten to place before the reader’s eye the visible upshot, 
so to say, of this part of the investigation, viz., the graphic 
representation of the actual path cut out by an elongated 
shot, .¢c., the Russian shell (of 4), in a resisting medium of 
the properties that have been taken for example. 








from ¢ = 0 to ¢ = ¢,, is small and does not exceed 2° 7’, 
the derivation due to the angular motion may be neglected; 
and as the projectile does not sensibly fall by gravity 
during the time of its penetration, we may view the 
trajectory or path as situated in one plane, being that 
which passes through the velocity «, and the axis of 
figure which corresponds to the instant of penetration. 

The resistance of the solid against the surface of the 
shell between 0 and ¢,, being in the opposite direction to 
the axes 0 X and 0 Y, and vo by 

p, = acos. dand p, = asin. 4, 

the resultant p makes with the axis of figure the angle 
p, X, whence the 


tan. (p, X) oa tan. 4, 


which shows that for all values of 5 between 0 and ¢,, and 
between 8 = 1° and 3, = 48° 43’, the angle (p X) is 
greater than 3, and hence the projectile turns the concavity 
of its path towards the positive axis y, as in the following 
diagram, which represents the calculated trajectory of the 
Russian shell (of 4 kilos. calibre) in a resisting solid offering 
the resistance above stated per square foot of surface at 
the velocity of penetration assigned, viz, from 850ft. 
per second down to zero. 

Tabulating the numerical values for ¢ from ¢ = 0 to 
t = ¢t,, that is to say, from the instant of penetra- 
tion to the termination of the time whilst the whole 
forward face of the projectile is subject to pressure 
from the resisting solid, and also for the angles 8 (viz., 
from 1° at the instant of penetration to 48° 43’), and u 
the velocities of translation (viz. from 833 to 143ft. per 


013 


gis : dé... 
second), and obtaining also numerical values for qe which 
a 


we can merely state, is expressed by the equation 
dg_Olag.. l 
= sin. 5 cos, 3 -, 
dt I 4 u 
where 4 is the angle made by the tangent to the trajectory 
with the axis of x at successive intervals from 0 to ¢,. 
Then, as a sufficient approximation, substituting for the 


curve of ft the arcs of parabolaz of the second degree, 


passing through the calculated ordinates of o6 yand having 


common tangents at the points of junction, and integra- 
ting the equations expressing these parabolic curves, he 
obtains numerical values for the angles @. Also, as 
the velocities wu and the angles @ are known in relation to 
the time, he is enabled to calculate corresponding values 
for 


and 


and tabulate them from 0 to ¢,. 
Finally, having substituted for the curves of > and 
C 


dy arcs of parabolas of the second degree, and integrating 
d t ° ? f=) ° 


the corresponding equations, he is enabled to obtain the | 


co-ordinates of x.and of y.and to tabulate them as follow :— 














Time. z } y 
Seconds. Feet. Feet. 
=0 0 0 

¢, = 0°0006806 05505 0.0082 
¢ = 00034806 26457 00229 
t = 0°0066506 4° 1536 0°1458 
t = 00082806 4°6842 0°3024 
t, = 0°0091206 48260 04071 





From this table Fig. 4 bas been constructed up to¢,. For 
the short period between ¢, and ¢,, viz., from the instant 
when the forward face of the projectile is no longer 
subject to pressure from the resisting solid, up to the end 
of the penetration, z.e., of the actual advance of the centre 
of gravity into the solid, we must refer the reader to the 
original memoir, the fifth section of which does not admit 
of condensation, nor of any reswmé in words merely. 

But now what becomes of the projectile when it merely 
tends to turn round upon the transverse co-ordinate axes, 
without rotation upon its axis of figure, and without ad- 
vance into the solid ? 

At the end of the penetration, the velocity u, being 
zero, Whilst neither sin. 8, nor cosin. 5; have vanished, we 
have 

d 6 


bs 6. 
t 
It is to be discovered has @, a finite value. 


Viewing the surface of. the projectile after ¢,, subject to 
the pressure of the resisting solid, as a cylindric surface 


whose diameter 2 r = 0°285ft. and height n = 0°412ft. = 
} 


and the acceleration in the direction of the velocity 0 
will be 
du _ __ 0°092 # g 
at 
es 1 sj : 
which indicates that > for periods corresponding to the 


sin.? 3, 


velocity «= 0 and values very near that, has a finite 
value which may be expressed by 
du 
— =—M, 
dt 
but in the expression we above gave for of the same is 
at 


true, and writing that finite value as N, we have 


dAéa_N 

ot *« 
and hence for the above-named period 
d@_d@ dt_ N 


du dt du Mu’ 
Integrating between u; and u (where wi is very near zero) 


and 6 = @ ¢ and 6, we have 
ue 
@—t= fN dur 
e M ue / 
u 
- Nm y = 
and calling the mean value of N between the limits 
Mm M 
of w and ws, 
N m ue 
6— 6: +- log. — 
; Mm ~u’ 
which, for u = 0, gives 
6, =; 


that is to say, the angle which the tangent to the trajec- 
tory makes with the co-ordinate x at the end of the 
penetration is infinite. But the are s,, ie. the total 
penetration, is finite, and hence, if the projectile was 
subjected to no other forces from without than those in- 
vestigated, its trajectory towards the end of the penetra- 
tion should, like the logarithmic spiral, make an infinite 
number of revolutions round its pole, which it should con- 
tinually approach but never reach. In reality, the sig- 
nificance of the mathematical result is this: 9, = «© only 
means that, so far as the forces we have been investigating 
are concerned, the final position of the projectile in the 
resisting solid is indeterminate. j 

By analagous artifices to those we have before referred 
to, General Mayevski tabulates numerical values for 
and A and finally for « and y between ¢, and the 
ic ¢ 
| end of the trajectory, and from the tables (which we need 
| not repeat) graphically produces the trajectory curve and 
| pesition of the projectile as seen at the conclusion of its 
course in Fig. 4. 

d y 


dt 
have still small finite values. The projectile has, there- 
fore, not come to rest, but it is in practice brought to rest, 
not by the forces we have been considering, but by the 
pope reaction of the medium in the midst of which 
it tends to still revolve upon an equatorial axis. That 
is to say, in fact, it is at last brought to rest by the 
deb!ais of the material in and about its final nidws in the 
target, where it has ceased to penetrate, or by other 
extraneous or accidental resistances dependent upon the 
constitution of the medium, but not here under con- 
sideration. 

The Fig. 4represents not only the trajectory, by the central 
hard line, but the sort of curved club-ended hollow path 

bored out by the projectile, assuming that there are no lateral 
movements produced in the particles of the solid by the 
passage of the shot, nor any elastic reaction (other than 
friction) produced by these, nor any alteration in the form 
of the cavity cut out, produced subsequently, by gravity, 
plasticity, or elastic return, &c., acting upon the materials 
of the target or butt. 

Such extraneous forces act in very various degrees, ac- 
cording to the material of the resisting solid and its 
molecular properties—and in some which depart widely 
from homogeniety, as in tough timber—alternate iron and 
backing, &c., must often more or less completely mask the 
results which science has here pointed out, but which are 
not a bit the less true and real in their occurrence in 
nature, on that account. 

But in other and guam proxime homogeneous media— 
or even in those only homogeneous relatively to planes trans- 
verse to the line of fire—such as in earthen ramparts, or 
even in superficial sheets of fibrous material, these phe- 
nomena will become perfectly recognisable. : 

We have seen how rapidly the spin of the projectile is 
brought to rest by the grip of the resisting solid. After 
this has taken place the angle 4. continues to increase 





and 


This calculation stops at @= 180°, but 
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On the principles already enunciated it is obvious that 
the path of the projectile’s centre of gravity in the sub- 
stance of the target or resisting solid is a curve of double 
curvature; but, as in the case chosen for example, the 
angle v, described by the axis of figures round the tangent 
to the trajectory, or path during the period of penetration 


the distance between centre of gravity and centre of res!s- 
tance; then the resistance p, being zero, that acting in 
the direction opposite to 0 Y is 

sq. ft. 
= 5 Ar asin. 5 = 0°092 a sin. 8, 


any of the ordinary conditions occurring in existing 
practice, its value does not exceed 80°. 
(To be continued. ) 


THE project of acanal to connect Lake Huron with Lake Ontario, 
by way of Lake Simcoe and the Severn River, is again looking up. 


| during the whole period of motion within the solid, but in 
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VENTILATING MILLSTONES—M. CABANES’ 
P 


ATENT OF 1846. 


We should be afraid to count up, not merely the 
pumerous law suits in which Mr. G. H Bovill’s millstone 
ventilating patent of 1849 has figured, but the similar 
cases now actually pending. There is first of all the case 
of Bovill v. Crate, in which the defendant is a small miller 
at Winchester, but backed by a numerous and powerful 
association at Manchester. Another defendant is Mr. 
Goodier, of Chester, whose case, after having been lately 
decided against Mr. Buvill at Westminster, will, for the 
second time, appear before the Court of Chancery. i 
stated that Mr. Goodier is supported by a London asso- 
ciation of millers. Amongst a cases are Bovill v. Wren, 
Bovill v. Bird (a large Norfolk miller), Bovill v. Daw and 
Serpell, of . Plymouth, and others. 
believe, been filed by Mr. Bovill’s solicitors against Mr. 
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or supplementary patent, as allowed by the French law, 
taken out on the 26th of May, 1846, or nearly three years 
and a-half before Mr. G. H. Bovill’s English patent of the 5th 
of December, 1849. The patentee was Cabanes, of 
Bordeaux; and the drawings were made by M. Armen- 
gaud, ainé, the eminent Parisian engineer and patent agent. 
We have confined ourselves to copying two sectional eleva- 
tions, which are sufficiently intelligible by themselves 
without the plans, The copies of the drawings before us 
are attested by the signatures of General Morin, the direc- 
tor of the Conservatoire des Arts et Métiers, M. Cabanes’ 
description, of which we have made a very careful transla- 
tion, is both an excellent mémoire on the ventilation of 
millstones and a clear explanation of his drawings. His 
original patent and his first brevet d’addition, both for 
| applications of the blast, are respectively dated the 29th of 
May, 1845, and the 18th of August, 1845. Alluding to 
these, he begins by saying:— 
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Fic. 1.—Tue EXHaAvusTING FAN APPLIED TO A MILLSTONE CaSE.—From M. CABANES’ FRENCH PATENT OF 1846. 


Clark, of Winchester, Mr. Potto Brown, of Houghton, 
St. Ives, Mr. Fison, of Ipswich, and many other millers. 
This bare statement of facts ought to afford food for re- 
flection to our reformers of patent jurisdiction. From the 
continued appearance for several years past of reports of 
these cases in the daily papers, the subject has become one 
of almost popular interest. The questions at issue, though 
not particularly complicated, are perhaps rather difficult to 
explain quickly without the use of diagrams. A glance at 
the annexed engravings will at once clear up, even for the 
unprofessional reader, what is meant by the terms, 


I believe I have made sufficiently clear, by the specifications 
and drawings which accompany my first brevets, that my inven- 
tion of an “‘ accelerator apparatus ” applied to corn mills rests 
upon the employment of a current of cold air introduced between 
the interior surfaces of the millstones. It has been seen that to put 
this idea into execution I at first indicated a fan, as being the most 
simple and economical apparatus, then a pump, a syphon, or any 
blowing machine; and, moreover, I took the precaution of closing the 
eye of the millstone so as to intercept its communication with the 
interior of the millstone case, so that all the air of the fan passes 
completely between the surfaces of the millstones. 





My system, therefore, comprehends three essential features :— 
Ist. The idea of sending cold air between the working part» 
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Fic. 2.—TH® ExHaust:NG Fan COMBINED WITH AN INJECTING FAN. From M. CABANES’ FRENCH PATENT OF 1846. 


“exhausting the stive from millstone cases,” and the 
“combined blast and exhaust.” Mr. Bovill’s actions for 
infringement, in fact, come under these two main heads, 
Either the defendant has applied a common fan to exhaust 
the stive from his millstone case, or he has employed a 
blowing fan to inject air into the closed eye of the runner, 
the surplus blast and stive being drawn away by means of 
an exhausting fan. 

The most remarkable thing, however, about these illus- 
trations is that they are fae similes, as close as was practi- 
cally possible, of the drawings of a French patent, dis- 
covered some time ago by Mr. Paget, C.E., at the Paris 
Conservatoire des Arts et Métiers. It is a brevet @addition, 





(grinding surfaces) of the millstones. 2nd. The a tus suited 
to introduce this air in great quantity. 3rd. The hermetical 
closing of the eye of the runner in order that all the air intro- 
duced might be forced to pass between the two working surfaces. 
The very important results which I have obtained by this system 
in mills, the very much increased quantity of the produce—a 
quantity which, in the eyes of some people, seems incredible—have, 
as in the case of all good inventions, given occasion to, if not 
flagrant counterfeits, at least imitations more or less close. I 
make a point, therefore, of repeating my first descriptions in order 
that it may be clearly recognised on what principle, on what basis, 
my invention rests. The new developments which I am about to 
give 'do not really serve any other pu than to make more 
evident, if that is possible, the princi; B ay which constitute 
the essential features of my patent of the May last (1845) and 





the modifications which they may be subjected to in p . 
whilst all the time causing them to fulfil precisely the same con- 
ditions of acceleration of the work, of the cooling of the meal, &c. 

When I ke of a fan, or of any blowing apparatus whatever 
for introducing the air between the millstones, it is evidently 
understood that this fan or this apparatus ay / exactly fulfil the 
same object, whether it be so arranged as to blow in the air or so 
as to exhaust it. In fact, if in the one case as in the other the 
eye be closed from the interior of the millstone case so as that all 
communication between them should be entirely intercepted, it is 
evident that, if at the outlet of the latter there be placed a fan or 
pump, or any other exhausting ap) tus, the outer air passing 
through the middle -— of the me case round the feed pipe 
will precipitate itself by way of the eye between the grinding sur- 
faces of the millstones in the same manner as if it had been blown 
in so as to issue at the circumference with all the meal. 

The above passage explains very clearly the action of 
the exhaust fan on millstones, with or without a tube down 
the eye, for the use of which Mr. G. H. Bovill is now 
carrying on so many actions for infringement. 

Thus, Fig. 1 of the subjoined plate 1, will make such an 
arrangement easy to be understood ; the fan A, which is repre- 
sented in elevation, communicates by the tube B with the interior 
of the millstones at the part whence the spouts or conduits C, 
which afford outlet to the meal, branch off. 

The central part of the millstone case D is open, so as to give 
entrance to the outer air, and is cl against the inner part of 
the millstone case by a species of collar E, of leather, or of any 
other similar substance, so that the air introduced is forced to 

into the eye and to go between the two approaching surfaces. 
n consequence, if the fan be made to revolve in the proper direction 
it will tend naturally to exhaust the air exactly as if a similar fan 
or any other blowing apparatus were arranged so as to blow in the 
air by forcing it to enter into the millstones, as I have represented 
in my former drawings, and as I again represent it in the — 
on plate 2, whether the fan be intended to supply a single pair o' 
millstones, or, on the contrary, to supply two, three, or a larger 
number of millstones at once. 

It is important to weli observe that in each of the examples 
which I have before given and now repeat, the eye of the running 
millstone is always closed from communicating with the inside of 
the millstone case. This is a condition of the greatest importance, 
inasmuch as it allows of obtaining the whole benefit of the air 
exhausted or blown in by causing it all to between the mill- 
stones. Without this closing of the eye it is wholly impossible to 
obtain the benefits I have stated. 

Thus, let us suppose for an instant that the eye is open as in 
ordinary cases, then introduce air into the millstone case by any 
means, whether by blowing or exhausting. This air will not pro- 
duce the same results, because it will not be wholly sent between 
the millstones. It will penetrate between them all the less 
because these latter, lying close together, oppose ite entrance, and 
if there be other passages for it it will enter them in preference. 
It is evident that the means which may be employed to close the 
eye may be modified. Thus, in my first brevets, I supposed only 
one washer of leather or other substance closing the eye, whilst 
leaving at the centre a hole for the passage of the tube G which 
conducts the air to the interior of the millstones, and which 
encloses the feed pipe H. Such, again, is nearly the same con- 
struction as I have indicated in Fig. 1, plate 1; or, again, a 
species of collar or funnel E may be arranged like that which I 
have applied in Figs. 5and6. It is easy to see that in all these 
cases the air is forced entirely to pass between the millstones, 
whether it be blown in or exhausted. In order not to be obliged to 
make the enclosing tube G to rise and fall with the feed pipe H, 
I suppose this last crossing the thickness of the millstone case, 
and of one piece with the hopper I, which I place upon a cast iron 
crossbar J, in order to regulate from without the quantity of corn 
to be supplied to the millstones by means of the two small set 
screws K. The enclosing tube G, into which the air comes from 
the fan, is then motionless, and fixed to the millstone case itself, 
or by other means. Two fans, or two apparatus fulfilling the like 
object, may be applied at once—the one, A, to blow in the air 
between the millstones in the manner described, and the other, A', 
to exhaust the stive, the hot air, or the evaporation produced in 
the interior of the millstone case. These two fans may be quite 
distinct, entirely separated the one from the other; or, again, th 
may be in close connection, and fitted on the same spindle, as 
have supposed in the Fig. 3 in plate 2, consequently driven by one 
and the same pulley L, whether this last receive its motion 
directly from the running millstone or by any other means, The 
stive or hot air being exhausted through the tube M 
through the fan, and is driven by its blades into the tube N, 
which conducts it outside; or, better, into a box arranged for this 
purpose; or, finally, into the rake chamber. I have indicated 
sometimes horizontal fans, and at others fans placed vertically, 
and I furnish them all with regulators O and O', in order to regu- 
late the quantity of air which should enter each set of millstones. 

M. Cabanes claims here the first idea of separating the 
eye of the stone from the millstone case. In England this 
was first introduced by A. V. Newton’s amc No. 11084, 
A.D. 1846, really taken out by Messrs. Houyet and Gende- 
bien, of Brussels. a M. Cabanes’ drawings is also 
one, showing a single fan both blowing and exhausting air 
at the same time. On a third sheet is delineated a recipro- 
cating force-pump, carrying out the same functions with 
a millstone case. This sheet also contains a drawing of 
Newton’s above-mentioned plan, which, however, 
already been patented in 1844 in Belgium. On another 
drawing we see Mr. Gordon’s blast (No. 10163, a.p. 1844) 
or an injection air-pipe passing through the eye of the 
bedstone from below; and, lastly, there is a design with a 
fan placed “on the runner itself.” “This fan is made with 
curved plates; it is entirely open at its upper part,” 
— at the eye of the stone. 

After this authenticated description no engineer can 
contest that M. Cabanes’ patent is the most complete one 
ever taken out for ventilating millstones; and the pleas 
founded upon it have already given Mr. Bovill a good deal 
of trouble in several of these patent cases. 
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THE RESULTS OF THE RECENT STRIKES IN THE IRON TRADE.—It 
is calculated that about £300,000 has been lost to the men in wages 
alone, while the contributions which the union has given to some 
3,000 of the 10,000 to 12,000 who have been thrown out by the 
strike. have not exceeded £10,000, leaving a nett loss of 000; 
while by far the greater portion of the men have had no assistance 
whatever, and have been —— to endure the greatest priva- 
tion and sufferi But, in addition to this, by the suspension of 
work for the nineteen weeks of the strike, a sum of about 
£1,250,000 has been lost to the district, and must have made a 
great difference to tradesmen of all kinds. There are also secon- 
dary losses which will have to be borne. The malleable iron trade 
has been directed into other channels, and under the most favour- 
able circumstances a long time must elapse before it will be got 
back again. This means short time even at the reduced wages, 
and the non-remunerative employment of capital for the manufac- 
turers, with corresponding effects to all who depend directly or 
indirectly upon the iron trade. The labour market has also been 
affected in two ways. A large number of fairly-skilled under- 
hands have risen to a foremost place, and the men imported from 
other districts are far more numerous than are those who have left 
the north country.—Colliery Guardian, 
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THE NEW UNITED STATES NAVY. 


WE recently called attention to the defective construction 
of the marine engines placed by the Bureau of Steam 
Engineering on board the new ships of the United States 
fleet. The following interesting article from the Vew York 
Army and Navy Journal casts still more light on a subject 
of some importance to England, or, indeed, to any of the 
naval powers of the Old World:— 


The modern appliances of steam and iron seem to have reduced 
the problem of a successful navy chiefly to two general classes of 
vessels. Of these, one is designed for the defence of our coasts 
and harbours from a foreign foe, the other for the protection of our 
ocean commerce and for preying upon that of theenemy. The 
former class embraces the ironclads, the latter high speed 
cruisers. The necessity of providing a fleet which should fulfil 
the latter condition (a necessity illustrated by the career of the 
Anglo-Confederate cruiser Alabama), induced our Navy Depart- 
ment, about four years ago, to begin the construction of a fleet of 
steam war fvessels, intended to achieve high speed, even though 
in doing so they might sacrifice other qualities hitherto regarded 
as essential in a man-of-war. 

A part of this new fleet is known as the Wampanoag class. They 
are five in number, and their hulls were built at the various navy- 
yards. Their models are the sharpest ever adopted for war vessels, 
or, indeed, for any vessels, except, perhaps, the North River 
steamboats. In a word, their form is better adapted for high 
speed than that of any war vessels in the world. Their principal 
dimensions may be briefly stated as follow: length on the water 
line, 330ft.; length over all, 345ft.; breadth of beam, 45ft. ; 
depth of hold, 23ft. ; mean draught of water 19ft. 

The problem to be solved by the steam machinery of these 
superbly-modelled vessels was (as the chief of the Steam Bureau 
states in his report to Secretary Welles) to drive them at the maxi- 
mum rate of 15 knots per hour. This, as will be seen in the course 
of the present article, was an extremely easy task. But even to 
achieve so slight asuccess, we find that an astonishing expenditure 
of money and material has been made, an expenditure utterly dis- 
proportionate to the end to be gained. Well knowing that by old 
and familiar practice in construction the desired result might have 
been attained, one is led to inquire the cause of the present pheno- 
menon. We find that cause in a deliberate departure by the 
chief of the Steam Bureau, who planned the engines, from the 
established principles of steam engineering. The motive which 
dictated this fatal departure we have no desire to discuss. Enough 
for us to show the dry scientific fact (though a fact freighted with 
the greatest consequences) that Mr. Isherwood has failed precisely 
in the ratio of his straying from these established principles. 

To propel a vessel like the Wampanoag 15 knots per hour re- 
quires, as has been practically demonstrated, not over 4000 horse 
power. Our object is to show that this power is constantly ob- 
tained with steam machinery which occupies but about half the 
space, weighs about 40 per cent. less, and would cost about 40 per 
cent. less than that built by the Steam Bureau forthe Wampa- 
noag class. Aguin, a great loss of efficiency has resulted in the 
Wampanoag class from the vast space occupied by the machinery ; 
for at present, instead of stowing the coal in the hold, where it be- 
longs, the quarters of the men have been encroached upon, and 
those of the officers made less ample than those customary on war 
vessels of much less size and pretension. Furthermore, the pre- 
sent capacity for fuel would be greatly increased by the use of ma- 
chinery of the ordinary sort, able to drive the vessels more than 15 

ots per hour. 

The machinery designed for these vessels by the Steam Bureau 
consists of a pair of engines, with cylinders 100 inches in diameter 
by four feet length of stroke of piston. They are attached to the 
screw propeller shaft by means of 18 cog-wheels so proportioned 
that for each revolution made by the engines the propeller will 
make two (within a fraction) revolutions. Now, the “‘ geared” screw 
engine has been long since abandoned as a “ relic of engineering bar- 
barism,” even by the most conservative constructors. But here 
we find that Mr. Isherwood has restored this antiquarian device, 
and by introducing cog-wheels, has spread his engines over upwards 
of forty feet in the length of the ship! Even the Messrs. R. Na- 
pier and Sons, of Glasgow, the builders of the machinery of the 
Cunard line, who of all the prominent marine engine builders 
in the world are probably the most conservative. - the most cautious 
in feeling their way before venturing on the slightest change in 
their practice—even this eminent firm, having about three years 
ago contracted to build two screw propeller vessels, with the 
strictest guarantees for speed, fitted them with a pair of direct- 
acting engines. The result is that these two vessels are the swift- 
est propellers as fast, indeed, as any paddle steamers that cross 
the Atlantic. The vessels to which we allude are the Ville de 
Paris and the Periere. 

Among the many disadvantages of the exploded device of employ- 
ing cog-wheels to connect the engines with the propeller, the most 
prominent is that, in order to obtain the same capacity of engine 
relatively with the steam used and the power developed- -if geared 
two to one, as in the case of the Wampanoag—the cylinders must, 
of course, be made precisely twice the size, the engines must weigh 
nearly twice as much, and occupy twi-e the very valuable space 
in the vessel that they would if attached directly to the screw 
shaft in the usual way. Thus, in the case of the Wampanoag, if 
the’engines,were direct-acting, in accordance with what is now, and 
has been for a long time, the practice of all the screw engine 
makers in the world, the cylinders, instead of being 100 inches in 
diameter, would only require half the area due to this size, or, in 
other words, it would only be necessary that they should be70°7 
inches in diameter. Consequently, as the cylinders would be but 
half the size, and the dangerous device of such enormous cog- 
wheels dispensed with, not more than one-half the space would 
be filled with engines, and not more than one-half the weight of 
engines would be required. We are almost willing to waive the 
question of cost, which would also probably be reduced one-half, 
as the item of dollars and cents never seems permitted to intrude 
itself into the question of United States Naval machinery designed 
by the bureau. 

It has been seen that, owing to the use of the cog-wheels to con- 
nect the engines with the propeller, the immense cylinders of the 
Wampanoag—100 inches in diameter—are only equal to 70 inches 
diameter attached to the propeller in the ordinary direct and 
vastly more reliable But th ideration is that 
such engines are by no means of sufficient capacity to properly con- 
sume the steam which the great extent of boiler in the Wampa- 
noag should furnish. And this | grow out at once another great 
evil entailed by the employment of the cog wheels. For, with the 
engines geared up two to one, they already oceupy such a vast 
Ferns that even Mr. Isherwood would not probably dare to increase 
their magnitude, and thus spread them over a greater area. The 
Wampanoag is fitted with no less than twelve boilers with fifty-eight 
furnaces, some 30,000 square feet of heating surface, 1130 square feet 
of grate surface, and weighing, with their fixtures, upwards of 400 
tons. All this to supply what is equivalent toa pair of direct-acting 
pra ge of 70 inch diameter cylinders, by four feet length of 
stroke ! 

So great is the space occupied by such an unwarrantable extent 
of boiler, as well as the room occupied by the engines, on account 
o1 the use of the cog-wheels, that over 175ft. of the length of the 
vessel, below the berth-deck, is packed with steam machinery, and 
the screw-shaft, with its clumsy cast iron couplings (the coupling 
itself weighing some 18,000 Ib. !) fills up nearly the whole of the 
rest of the space aft of the after boilers. So that with the excep- 
tion of some cramped-up store-rooms on the after orlop-deck, and 
what little room is left m the bow, forward of the forward fire- 
room bulkhead, the whole of the vessel below the berth-deck is 
piled “‘ chock-a-block” with boilers, engines, and cog-wheels, So 
ingeniously is this enormous mass of iron packed away, “like 








herrings in a box,” that there is not left near room enough to stow 
even the small quantity of coal these vessels carry in the hold | 
where it belongs. C quently long iron coal bunkers are erected 
on the berth-deck, in the quarters of the men, to enable the vessels 
to carry even their scanty allowance. 

In order to corroborate the statement we have already made, we 
will now give a catalogue of the weights, the space occupied, and 
the results of the screw machinery of a number of vessels, con- 
structed on the most conservative basis, and without any of the 
patented “‘improvements” Mr. Isherwood has thrust into our 
tleet:— 

Orlando, British frigate, steam machinery by John Penn and 
Sons, designed in 1858. Kind of engines, direct-acting trunk, 
two cylinders 92in. (effective) diameter by 4ft. stroke of piston. 
Number of boilers, 8; number of furnaces, 32; length of fire- 
room, 68ft., grate surface, 688 square feet; length occupied by 
engines, 24ft.; horse-power, 3992; weight of engines, including line 
shafting, but excluding propeller, 194 tons; weight of boilers and 
fixtures 228 tons. Total weight of steam machinery, including 
water in boilers, coal bunker and spare gear, but excluding pro- 
peller and fixtures, 648 tons. Coal carried altogether in the hold. 

Mersey, British frigate, machinery by Maudslay, Sons, and Field, 
London, designed in 1858. Kind of engines, direct-acting (con- 
necting-rod working toward cylinder), two cylinders, 93in. diameter 
by 4ft. stroke of piston. Number of boilers, 8; number of fur- 
naces, 32, grate surface, 72 square feet; length of fire-room, 68ft. ; 
length occupied by engines, 23ft.; horse-power, 4010; weight of 
engines, including line shafting, but excluding propeller, 213 tons; 
weight of boilers and fixtures, 263 tons. Total weight of steam 
machinery, including water in boilers, coal bunkers, and spare 
gear, but excluding propeller and fixtures, 700 tons. Coal carried 
altogether in the hold. 

Achilles, Black Prince, and Warrior, British frigates, machinery 
by John Penn and Sons, London, designed in 1860. Kind of 
engines, direct-acting (trunk), two cylinders, 104{in. (effective) 
diameter by 4ft. stroke of piston. Number of boilers, 10; number 
of furnaces, 40; length of fire-room, 70ft.; grate surface, 860 square 
feet; length occupied by engines, 264ft.; horse-power, 5600; 
weight of engines, including line shafting but excluding the pro- 
peller, 250 tons; weight of boilers and fixtures, 320 tons. Total 
weight of steam machinery, including water in boilers, coal 
bunkers and spare gear, but excluding the propeller and its fixtures, 
900 tons. Coal carried altogether in hold. 

Wampanoag and class U.S. screw sloops, machinery by B. F. 
Isherwood, designed in 1862 or 1863. Kind of engines, geared to 
propeller shaft by cog-wheels, in the ratio (within a trifling fraction) 
of two to one; two cylinders, 100in. in diameter by 4ft. length of 
stroke of piston, equal to two cylinders 7(in. in diameter (one-half 
the size of the 100in.) by 4ft. length of stroke, attached to pro- 
peller in the ordinary way, as in the other vessels. Number of 
boilers, 12; number of furnaces, 58; grate surface, 1128 square feet; 
length of the two fire-rooms, over 120ft.; length occupied by the 
engines, 42ft.; length occupied by the engines and boilers between 
bulkheads, 175ft.; horse-power required for fifteen knots, provided 
the power absorbed in the friction of the engine is not more than 
that of vessels alluded to, 4000-horse power; weight of engines, 
including line shafting, but excluding propeller, about 400 tons; 
weight of boilers and fixtures, 400 tons; total weight of steam 
machinery, including water in boilers, coal bunkers, and spare 
gear, but excluding propeller, 1100 tons; coal carried partly in hold 
and partly on deck. 

It is almost unnecessary to comment on the above statement. 
It will show anyone who is sufficiently interested to take the 
trouble to examine it, that an enormous blunder has been com- 
mitted in constructing the Wampanoag class. 

Such old-fashioned machinery as that of the Orlando and 
Mersey, while it is sufficient to propel the Wampanoag the required 
fifteen knots, weighs some 40 per cent. less, and occupies but 
about one-half the space in the vessel, and this, notwithstanding 
the fact that the engines are in reality some 35 per cent. larger 
than the Wampanoag’s. Or if anyone questions that the Orlando 
or Mersey machinery in its present condition (i.c., without such 
means of forcing the combustion in the boiler furnaces as Mr. 
Isherwood employs in the Wampanoag), can drive the Wampanoag 
fifteen knots an hour, they certainly cannot question they could be 
abundantly able to do so, if such extraordinary means as we have 
alluded to were employed to force the combustion. 

We have thus far simply exampled steam machinery which has 
not only been in practical and successful operation for years, but 
is constructed in the simplest manner possible. All the machinery 
we have cited is painfully plain, particularly when contrasted with 
Mr. Isherwood’s machinery; there are no ‘‘gimcracks” in it of 
any kind; no superheaters, surface condensers, or other modern 
improvements—in a word, it is the ne plus ultra of engineering 
conservatism. Yet with this old, time-honoured, simple me- 
chanism, at far less original cost, at far less running cost from day 
to day, far greater results are obtained, in the ordinary practice, 
than from Mr. Isherwood’s inventions and vagaries. 





LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


Tue fourteenth annual meeting of members of this society took 
place on the 5th inst., at its rooms, Doctors’ Commons, City. 
Notwithstanding the exceptional inclemency of the weather and 
the fact that the residences of the members are widely separated 
from each other, the attendance was very large. The proceedings 
of the evening comprised the election of some six or seven new 
members, the discussion and subsequent unanimous reception of 
the auditors’ report for the preceding half year, the reading of the 
president’s annual address, the appointment of officers for 1867, 
and the completion of preliminary arrangements for the anniversary 
festival to take place on the 16th of February. From the auditors’ 
report we extract the following financial summaries :—General 
fund, cash in treasurer’s hands, Dec. 31st, 1866, £55 19s. 94d. ; 
amount in saving’s bank, £60; to purchase of £400 in 3 per cent. 
Consols, £364 4s. 2d.; total, £480 3s. 11}d. Superannuation 
Fund, invested in purchase of £676 13s. in 3 per cent. Consols, 
£609 9s. 10d. ; brokerage, 17s. 2d. ; total, £610 7s. Interest on 
£599 19s, for one year, £17 18s. 8d. ; interest on £77 4s. for half 
year, £1 3s. 1d.; total, £629 8s. 9d. Messrs. Grint and Dewar 
were the auditors. 

These figures may be said to represent a very favourable state of 
affairs, while it must be remembered that the allowance of £1 per 
week for sixteen consecutive weeks, if needed so long, to each un- 
employed member, constitutes in seasons of depressed trade like 
the present, a heavy item of expenditure. When this matter had 
been disposed of the retiring president (Mr. Joseph Newton) pro- 
ceeded to deliver his valedictory address, which, although far too 
lengthy for reproduction in our columns, comprised many interest- 
ing reflections and suggesti After some preliminary remarks, 
the reader said that the society had now had. an actual existence 
of fourteen years, although its conception dated as far back as 
1851, when the Great Exhibition was in the height of its hitherto 
almost unparalleled success. It was at that period that Mr. George 
Sheaves, then a Les ( foreman to Messrs. George and Sir John 
Rennie, first expressed his ideas of the probable usefulness of such 
an institution. In conjunction with two or three other foremen 
in the same establishment, Mr. Sheaves made the rough draught 
of rules for the government of ‘a foreman’s association, and this 
was done after working hours in an office on th@ premises of 
Messrs. Rennie. The factory of those gentlemen was, therefore, 
the birth-place of this society, and the employés were its parents. 
The first recruits to the ranks of the young institution were four 
or five foremen from Woolwich Arsenal, and two or three from 
Messrs. Grissell’s works at Hoxton. 








The primary assemblage of members for the despatch of busi- 
ness took place at an inn known as the “‘ Founders’ Arms,” in 
Holland-street, Blackfriars-road, a very appropriate place, for 
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several of the associates were ironfounders, and all were unques- 
tionably founders of the society, Subsequently the meetings were 
held alternately at Woolwich and in London for the convenience 
of members living in both places, and it is on record that, as a 
general rule in either case, there were no absentees. It was im- 
possible not to admire the zeal and devotion of that little band, 
and to their energy and perseverance it was due that the society 
eventually became a great success. Had those pioneers been faint- 











| hearted the institution would not now be strong, and might not, 


He was glad to see at 


indeed, have preserved its vitality at all. 
present 


least two of these gentlemen— Messrs. Keyte and Ross 
that evening. 

It was not (said Mr. Newton) his intention, at least on that occa- 
sion, to trace the onward and upward progress of the Association 
of Foremen Engineers from the small beginnings to which he had 
referred to the present time. Possibly that might one day be 
done, and then a chapter or two might well be devoted also to 
those vigorous offshoots from the parent stem—the Manchester 
and the Leeds associations. They also had their founders, 
self-denying and earnest men, and who deserved honourable 
mention. 

Mr. Newton next glanced at the actual condition at this moment 
of the engineering trade in London, and said that he con- 
sidered the question of its apparent declension to be one preg- 
nant with interést to both honorary and ordinary members of 
their society. Into the causes of that declension, and whether or 
not it were to be of temporary or permanent duration, it was not 
his intention to go. The laws of the association explicitly 


deprecated interference on the part of its members with 
“trade politics,” and it was not for him to violate the 
wholesome injunction. It seemed, nevertheless, that the 


period had arrived when they should, as a matter of self-pre- 
servation almost, endeavour to strengthen the ties which bind 
together the interests of all grades of the engineering profession 
in the metropolis. Perhaps he might be permitted to suggest 
that a friendly conference between employers and foremen would 
be serviceable in the elimination of plans for the resusci- 
tation of the declining trade and the advantage of all concerned. 
In spite of the depression without, it was consolatory to know 
that the association was prospering within, for the year just 
closed had witnessed a large accession— about thirty, he believed 
of new members, a sensible increase in its funds, few asgeciates 
unemployed, and not a single death in its ranks. The total 
number of members on the books that evening was something 
over one hundred and fifty. Among these he was pleased in being 
able to say there were many eminent employers of engineering 
labour. It was gratifying, too, to have found the past year so 
prolific of valuable papers and instructive discussions. These 
agencies were the levers by which the institution would be raised 
still higher in public estimation, and in publishing so constantly 
the reports of their proceedings THE E»GINEER and other scien- 
tific journals had entitled themselves to its thankful acknow- 
ledgments. He (Mr. Newton) wished that members would throw 
off that reserve and diffidence which far more than any lack of 
ability, prevented them reading papers and introducing subjects of 
a practical kind for deliberation. Such subjects were abundant, 
and in order to demonstrate this he would enumerate some twenty 
or thirty, for some of which he was indebted to his friend Mr. 
W. S. Worssam as appropriate and useful. This list was read, 
and it included points in almost every branch of mechanical 
engineering. Their friend Mr. G. F, Ansell had promised a 
a lecture at their March meeting, on the ‘‘ Physical Properties of 
the Gases,” a subject which he (Mr. Newton) was assured would 
be found full of interest, and which would be ably handled by 
that gentleman. 

At much length the president then referred to the disastrous 
accidents at the Barnsley and Staffordshire coal pits. It would be 
well if such societies as their own paid more attention to the ques- 
tion of colliery working, and attempted a solution of the problem 
how to raise the greatest quantity of coal with the least cost of 
life and limb. Returning to their own society, he had stated 
that no death had occurred during the year 1866; but he might 
state that two members who had seceded from its ranks— Messrs. 
William Muir and Josiah Glasson--had unfortunately died. The 
first had been an office-holder in the society, and was distinguished 
for talent, modesty, and single-mindedness; the second had also 
gained the respect of his fellow members, and both were much 
regretted. 

A proposition for extending to the members of the society an 
advantageous system of life insurance was explained by Mr. 
Newton, who then, after acknowledging repeated acts of kindness, 
constant support, encouragement, and much forbearance on the 
part of every member of the association, formally resigned the 
presidential chair and retired from the assembly room. 

Mr. Newton was afterwards unanimously re-elected as president, 
Mr. W. H. Keyte being chosen vice-president, Messrs. Sanson, 
Edmonds, and Irvine as committeemen. Some business of minor 
importance brought the meeting to an end. 


THE place erected for the exhibition of plans for the new Law 
Courts will be ready for their reception in a short time. It is 
understood that the exhibition will commence on the 16th of 
February. 

THE LENGTH OF Bettinc.—The following rule has been commu- 
nicated to the Scientific American :—Rule: length of belt (in feet) 
equals the sum of the diameters of the roll and eye (im inches) 
multiplied by the number of turns in the roll; and this product 
multiplied by the decimal ‘1309. Example: roll of 3f%. belting, 
the mean diameters of roll and eye are 36in. and 4in. Number of 
turns equal 73. Thus, 36 X 4 = 2920 x ‘1309 = 382°23ft. total 
length. To insure a perfectly correct result the diameters must be 
measured with great accuracy. 


Tue INSTITUTION OF CIVIL ENGINEERS.-—At the last meeting of 
the members of this society, on the 8th inst., Mr. C. H. Gregory, 
Vice-President, in the chair, six candidates were balloted for, and 
declared duly elected, including five members, viz. :—Mr. John 
Clark, Engineer to the Municipa! Council of Shanghae ; Mr. Lewis 
Henry Moorsom, Resident Engineer in charge of Works at the 
London-road Station, Manchester, of the London and North- 
Western, and Manchester, Sheffield, and Lincolnshire Railway 
Companies ; Mr. James Long Parker, Executive Engineer of the 
Ist grade in the service of the Government of India, Meerut ; Mr. 
Charles Sacré, Chief Engineer to the Manchester, Sheffield and 
Lincolnshire Railway Company; and Mr. Edwin Thomas, En- 
gineer to the Regent’s Canal Company; and one Associate, viz., 
Mr. Adam Fettiplace Blandy, Resident Engineer, Millwall Docks. 


IMPROVEMENT OF PRESTON HARBOUR.— Preston occupies position 
of great business importance; but itsriver, the Ribble, like the Clyde 
of last century, is useless for vessels of any size worth speaking of. 
It appears, however, from a report to the corporation, by Messrs. 

3ell and Miller, C.E., that for a sum of £110,000 not only could 
the Ribble be effectively deepened so as to admit large vessels to 
the town, but from thirty to sixty acres of docks could be there 
secured in the vicinity of the present quays. The report makes it 
quite clear that the improvement of the Ribble presents no diffi- 
culties compared with those which have already been overcome on 
the Clyde. The Ribble committee of the corporation have had to 
report upon its improvement under consideration, but they have 
come to no resvlution as yet on the subject. Preston is an enter- 
prising place. The inhabitants have spent large sums in the 
drainage and other improvements of their town, and it is only 
surprising that they have been so long in following such examples 
as those given by Glasgow and other important and thriving towns. 
The district of Lancashire, in which Preston is situated, is a very 
thriving and populous one, and the Ribble is quite as much fitted 
to be its outlet to the sea as the Clyde is of Glasgow. The advan- 
tages of such improvements as those contemplated would be im- 
mense, and it is to be hoped the people of Preston will not rest 
satisfied now till they be carried out.— Builder. 
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THE PATENT JOURNAL. 
Vondensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 


2705. EDWABD WILLS UREN, Arnold's Point, Embankment-road, Laira, 
Plymouth, Devonshire, ‘* Improvements in the arrangements of machinery 
for dressing granite and all other kind of stone.”—19th October, 1865. 

2892. JAMES CLEMENT NEWEY, Witton-road, Birmingham, “Certain im- 

rovements in the manufacture of clasps for stay busks, braces, belts, garters, 
foots, leggings, cloves, and bands.”—7th November, 1°66. 

3027. SAMUEL GLENTON, Bradford, Yorkshire, “Improvements in the 
furnaces of steam boilers.”— 19th November, 1866. 

3047. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ A new or im- 
proved process or method of coating or covering iron and steel with copper 

or copper alloys.”—A communication from Meyeul Bernabé, Paris.— 20th 
November, 

3083. KOBERT POTTER, Bulkington, Warwickshire, 
process of cleansing, purifying, and bleaching various k . 

3087. THOMAS RICHARDS HARDING and THOMAS WALTER HARDING, Leeds 
“Improvements in machinery for drilling combs and hackles."—23rd 
November, 1866. 

3117. CHARLES CROCKFORD, Holywell, Flint, ‘* Improvements in the reduction 
and treatment of zinc ores in the manufacture of spelter, and in the utilisa- 
tion of the products resulting therefrom, and also in the construction of the 
furnaces and apparatus employed for such purposes.”—27th November, 1866. 

3152. WILLIAM CLARK, Chancery-lane, London, *‘Improvemeuts in the 
manufacture of green colouring matter.”"—A communication from Jules 
Albert t St. Paris.—30th November, 186s. 

3172. EDWARD MCLEAN, Florence-street, Islington, Middlesex, ** Improve- 
ments in pianofortes and harmoniums.” 

3173. WILLIAM CLARK, Chancery-lane, ‘‘ Improvements in apparatus for 
applying and regulating motive power.”—A communication from Joseph 
de Susini, Boulevart St. Martin, Paris. 

3175. FREDERICK VOLKMANN, ng” York, U. S.,“ Improvements in ploughs.” 

3177. DAVID WINSTANLEY, jun., sin obtaining 
basso-relievo or other such a in relief, "and also in depressions, by the 
aid of photography.” 

3179. JOHN AMBROSE COFFEY, Great St. Helen’s, London, “ Improved appa- 
ratus for heating and cooling fluids, especially dry, destructive, or other 
distillations, evaporation, refrigeration, and the generation of steam.”—3rd 





in the 











. 1866. 

3181. JOSHUA HORTON, Birmingham, ‘‘ Certain improvements in the method 
of producing metallic tubes, pipes, or other similar hollow articles.’ 

3183. THOMAS WILSON, Birmingham, “ Improvements in the manufacture and 
construction of cartridges for breech-loading fire-arms.” 

3184. JOHN BROADBENT, Millatone-road, Lancashire, “ Improvements in the 
manufacture of * weft forks’ used in power looms for weaving cotton, 
worsted, or silk, or any suitable material.” 

3185. EDWARD SANG, Edinburgh, Midlothian, N.B., 
sewing machines.” 

3187. FERDINAND KOHN, Robert-street, Adelphi, London, “An improved 
machine for cutting sugaf-cane.”—A communication from Frederick James 
Vivien Minchin, Aska, Madras Presidency, East India. 

3189. WILLIAM HADEN RICHARDSON, Glasgow, N.B., ‘*Certain improvements 
in the manufacture of fron, and in the means employed for effecting the 

e.” 

3191. WILLIAM EDWIN HICKLING, Market-street, Leicestershire, “ Improve- 
ments in machinery or apparatus for the prevention of collisions and other 
accidents on railways, and for generally promoting increased safety in rail- 
wa travelling.”— 4th December, 1866. 

319" THOMAS — Stafford, Wolverhampton, and JOsHUA BIGWOOD, 
Ws verhamp in the furnaces of steam boilers, which im- 
provements may sieo be applied to other furnaces.” 

3199 VICTOR VANDROY, Passage des l’etites Ecuries, Paris, “ Improvements 
in cast-iron sash windows to be adapted to purlin tile or slate reoting.” 

3203. THOMAS JONAS CHUBB, Brooklyn, New York, U.S., “ An improved pro- 
cess and furnace or apparatus for the manufacture of steel or metal having 
some of the properties of steel.” 

3203. THOMAS JONAS CHUBB, Brooklyn, New York, U.S., “‘ Improvements 
in the means of, and apparatus for, separating substances of different specific 
gravities.” 

3207. WILLIAM CLARK, Chancery-lane, London, “Improvements in rotary 


‘Improvements in 





engines.”—A communication from Auguste Gerin, Boulevart St. Martin, | 


Paris.—5th December, \866. 

3209. HENRY WILDE, Manchester, “ Improvements in electro-magnetic and 
mayneto-electric machines.” 

3211. Louis CoBe, Manchester, ‘‘Certain improvements tn machinery or 
apparatus for pressing, smoothing, or * ironing’ the surfaces of fabrics.” 

3213. WILLIAM SELBY, Nottingham, ** Improvements in the manufacture of 
lace made im twist lace machines.” 

321%, JOHN DARLING, Stanes, Lanarkshire, N.B., 
and means of supplying ink to pens.” 

3217. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
** Improvements in looms and shuttles for weaving.”— A communication from 
Benjamin Oldfield and Edward Oldfield, Newark, New Jer-ey, U.S. 

3419. GEORGE HENRY PHIPPS, Great George-street, Westminster, London, 
“iwprovements in the means employed for propelling, steering, and 

imanog@vring vessels, ships, boats, and other navigable bodies.” 

3221. FARINGDON LANE, Rotherham, Yorkshire, ‘* Improvements in photo- 
graphic pressure frames. a 

322%. JOHN FREER, Rothley, Lei . ** Impr in machines for 
dibbling or planting —— and seed, and an improved seed feeder and meter 
fo planting machines.’’— 6th December, 1866. 

3225. WILLIAM GUEST, Great Saffron-hill, Farringdon-road, London, ‘* Im- 

ts in the fi of cords or ropes from strands of fibrous 
material or wire, and in the machinery employed in such manufacture.” 

3227. JESSE LOWE and PETER LOWE, Over Darwen, Lancashire, “ Certain 

in Lh 'y or apparatus to be employed in printing paper, 
calico, or other surfaces.” 

3231. ROBERT SMITH and JOHN RAMAGE, Stirling, N.B., ‘ Improvements in 
the manulacture of yarns used for weaving textile fabrics, and in the ma- 
chinery or apparatus employed therefor.” —7th December, 1866. 

3235. THOMAS CHALONER and JAMES BILLINGTON, Preston, Lancashire, “ Im- 
provements in the construction of tools for graining and putting in the 
* bates’ or pores representing different timbers.” 

3239. HENRY SOUTHALL, birmingham, * Improvements in buckles.” 

3240. WILLIAM HENRY BIGGLESTON, Canterbury, Kent, ** Improvements in 
the construction of ships’ capstans. ’ 

3241. JAMES DAViks, Lambeth, Sufrey, “ An improvement in parallel rulers.” 

3242. WILLIAM W. PARKEN, Alstone, near Cheltenham, Gioucester, * Improve- 
ments in pumps.” 

3243. WESTLEY RICHARDS, Birmingham, ‘‘ Improvements in fire-arms and 
cartridges.” 

3244. HENRY DINES, Abingdon Villas, Kensington, Middlesex, “‘ Improvements 
in breech-loading fire-arms ” 

3246. FRANK ARMSTRONG, Waterbury, Connecticut, U.S 
sewing machinery.” —sth December, 1866. 

3247. WILLIAM FORD SMITH and ARTHUR COVENTRY, Ordsal-lane, Salford, 
Lancashire, *‘ Improvements in the construction and manufacture and in 
apparatus employed in the manufacture of tool-holders and cutters, and in 
machinery fur grinding or sharpening cutters and tools used in lathes, in 

planing and other machines for cutting and shaping metals and other 
materials.” 

3248. CLINTON EDGCUMBE BROOMAN, Fleet street, London, “ Improvements 
in the manutacture of studs or nails for upholstery, harness, and other pur- 
poses, and in the apparatus employed therein.” — A communication from 
Hippolyte Parpaite, Carignan, France. 

3249. WALTER CHIDIOCK NANGLE, Woolwich, Kent, “Improvements in 
armour plating,or protecting vessels of war, forts, and other like structures, 
and in the manufacture of the plates and material employed therein.” 

3250, JAMES TOLSON, Hudderstieid, Yorkshire, *‘ Improvements in machinery 
or apparatus for twisting or doubling yarns or threads of wool or other 
fibrous substances.” 

3251. WILLIAM HOPKINSON, Bradford, Yorkshire, “ Improvements in ma- 
chinery for combing wool and other fibrous substances.” 

3252. EDWARD JAMES WARMINGTON, Brighton College, Brighton, Sussex, 

Improvements in breech-loading fire-arms, and in cartridges to be used 
therewith.” 
3253. WILLIAM EDWARD NEWTON, Chancery-lane, London, “Certain im- 
ame a = brevch-loading fire-urms, a and in cartridges and bullets for the 
— yea 

1866. tion from Hiram Berdan, New York, U.S.—10th 

3254. ROBERT CLAYTON, JAMES RAPER, JOHN GOULDING, and WILLIAM 
gp HOWARTH, Bradford, ¥ 30K, i ** Improvements in looms for weaving.” 

ca 

inanutactare dee dem ’ Meld, Yorkshire, *‘ An improvement in the 
LINTON EDGCUMBE BROOMAN, Lond 

in railway carriages and wagons.” unten tt 

nard, New York, U.S. 

3257. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements in 
looms for weaving.” —A communication from John Bailey, Forssa, Finland. 

3258. EDMUND SMALL CATHELS, Lower Sydenham, Kent, ~ Improvements in 
apparatus for conveying and regulating the supply of gas.” 

3259. WILLIAM EDWARD NEWTON, Chancery-lane, London ion, “An improved 
mode fos aa we a cleaning the outer surfaces of steam boiler 
tuhes.”—-A communication from Edouard Victor Jules Joublin, Boulevard 
grey Paris, ~ 

3260. JAMES VARLEY, Bailiffe-bridge, near Lightcliffe Yor! “Improved 
machinery for assorting silk and other fibres,’ 5 —e “4 

3261. THOMAS HENRY COOPER, Slough, Bucks, “ Improvements in railway 
buffers.” ~ 11th » 1866 

3263. JAMES STUDLEY and EDWIN JACKSON, Shipley, near Leeds, Yorkshire, 


** An improved penholder, 











.» “ Improvements in 


“* Improvements 
"— A eommunication from Samuel May- 
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m its in hinery or apparatus for combing wool, or other 
fibrove substances.” 

3264. THOMAS JONES, Aberavon, Gl gan, ** Imp 
window sashes.” 

3265. SAMUEL CHATWOOD, Rolton, 1 nts in the con- 
struction of safe- and key boxes to be used by bankers and others.” 

3266, VICTOR GALLET, Lavausseau de Benassais, Vienne, France, ‘‘ Improve- 
ments in the ma: ufacture of steel.” 
3267. JOHN ROBINSON and JOHN SMITH, Rochdale, Lancashire, ** Improve- 
ments in applying motive power to saw frames,”—12th December, 1866. 

2265. HENRY WREN and JOHN HOPKINSON, Manch 
machinery for dressing slates. rs 

3270, JOHN ROBINSON, Birmi in glass.” 

3274. CELESTE SINIBALDI, Greenwich. Kent, S Improvements in the construc- 
tion of stoves for cooking or other purposes,” 


Neahi, 
YP 
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2297. JOSEPH ASQUITH and — WILLIAM ASQUITH, Ragby Mills, Leeds, 
Yorkehire, “* Imp: hinery for cross-raising the pile or nap of 
woollen and other cloths or aueien, parts of which said improvements are 
also applicable to cross-cutting machines.” 

2301, COLEMAN DEFRIES, Houndsditch, Middlesex, “ An improved float light.” 
— 7th September, 1866. 

2312. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘A new or im- 
proved cup or apparatus for containing and supplying oil for lubricating 
purposes.”—A communication from Victor Lieuvain, Rouen, France. 

2313. JOHN SYLVESTER, Westbromwich, Stafford, ‘Improvements in the 
manufacture of the handles of sad irons and other smoothing and tailors’ and 
hatters’ irons.” 

2315. FREDERICK WARNER, Jewin-crescent, Cripplegate, London, WILLIAM 
STEWART, Carthusian-street, London, and GEORGE WILLIAM BARBER, 
King-street, Southsea, Hants, s Improvements in water-closets, and in valves 








327%. JOHN HENRY PEPPER, Boundary-read, St. John’s Wood, 
and SERAPHICUS FRANCIS PICHLER, Great Portland-street, London, 4 Im- 
proved apparatus and automatic figures capable of performing various 
gymnastic feats.” 

32-0. JOSEPH STENSON, Duston, Northampton, “‘ Improv: ements in the manu- 
facture and re-melting of iron and steel.” 

3282 WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, * An improved scrubbing machine.”"—A communication from 
Andrew Irion, Femme Osage, Missouri, U.S.—13th December, 1866. 

3284. LEONARD LINDLEY and FREDERICK TAYLOR, Melbourne-street, Mans- 
field-road, Nottingham, “ Improvements in sewing and eu.broidering ma- 
chines.” 

3286. THOMAS ANDREW, Commercial-street, London, ‘‘ Improvements in 
the construction of pulleys and lifting gear for raising and lowering 
weights.” 

3288. HENRY BRINSMEAD, Rathbone-place, London, “ Improvements in the 
construction of pianofortes.”’ 

3290. ARTHUR Woops, Liverpool, ‘An improved hammock cot, and means 
for suspending the same.”—14th December, 1866. 

3292. THOMAS VAUGHAN MORGAN, Chelsea, Middlesex, and EDWIN HYLES, 
Battersea, Surrey, “I in for the maaufacture of 
crucibles and other hollow articles from plastic materials.” 

3294. WILLIAM HENRY BURROUGHES, Soho-square, London, ‘‘ Improvements 
in marking boards for billiards, pool, hagatelle, and other such games.” 

3296, THOMAS HOEY, Giasgow, Lanarkshire, N.B., ‘* Improvements in arrange- 
ments and apparatus for measuring and controlling the supply of water for 
closets and general uses, and for the deodorisation, removal, and utilisation 
of excrementary matte wa."—16ets Docemnbe December, 1866. 


Inventions Protected for “Six 3 Months by the Deposit of 
Complete Specifications. 

3417. WILLIAM SMITH, Barnard Castle, 
sweeper.”—29(h December, 166. 

3430. ALFRED BREWSTER ELY, Newton, Middlesex, Massachusetts, U.S., 
“ Improvements in nautical logs.”. communication from Truman Hotch- 
kiss, Stratford, Connecticut, U.S.—29th December, 1566. 

3452. GEORGE TOMLINSON BOUSFIELD, Loughborough-park, Brixton, Surrey, 
“ Improvements in the method of effecting the cut-off in steam engines, and 
also in the regulator for controlling the speed of steam engines.”—A com- 
munication from George Herman Babcock and Stephen Wilcox, jun., Pro- 
vidence, Rhode Island, U.S.—31st December, 1866 





Durham, *‘ An improved street 





Patents on which the Stamp Duty of £50 has been Paid. 

3 JOHN WILLIAM NOTTINGHAM, Clayton-place, Kennington-road, Surrey, 
WILLIAM HENRY POSTLETHWAITE GORE, Palace-gardens-terrace, Kensing- 
ton. London, and ANGUISH HONOUR AUGUSTUS DURANT. Conservative 
Club, St. James’s, London, * Wheeled carriages.”—I!st January, 1864. 

34. GEORGE TOMLINSON BOUSFIELD, Loughborough-park, Brixton, Surrey, 
“ Knitting machinery ”"— 6th January, 1864. 

90. CHARLES BARTHOLOMEW, Broxholme, Doncaster, Yorkshire, “ Working 
coal,”—12th January, 1864. 

18 WILLIAM HALL, Wilford-street, Nottingham, ‘Rotary steam engines.”— 
4th January, 1864, 

28. JOSEPH BEVERLEY FENBY, 
January, 1864, 

37. EDWARD FAIRBURN, Kirklees Mills, Mirfield, Yorkshire, “ Carding wool 
&c.”—6th January, #64. 

368. THOMAS WHITE, Prospect-terrace, Leeds, Yorkshire, “ Uniting the soles 
and uppers of boots, shoes, &c."—12th February, 1864. 

48, JOHN RAMSBOTTOM, Crewe, Cheshire, ** Hoops, rails, &c.”—7th January, 
1864. 

57. PHILIP WALTERS, 
January, \864. 





Worcester, “Locks and latehes.”—5th 


Wolverhampton, “ Locks, latches, and keys.”—9th 





Patents on which the Stamp Duty of £100 has been Paid. 

3000, JOHN EASON, Oxford-street, London, ** Manufacture of Jeather.”—3ist 
December, 1859. 

31. AUSTIN CHAMBERS, Bow, Middlesex, ‘‘ Junction signals on railways.” —5th 
January, 1860. 


Notices of Intention to Proceed with Patents. 

2088. ROBERT JAMES WORTH, Stockton-on-Tees, Durham, ‘Certain improve- 
ments in direct-acting steam pumps.”’—15th August, 18 6. 

2163. WILLIAM HARRISON, Birkenshaw, near Leeds, Yorkshire, *‘ Improved 
apparatus to facilitate communication between the passengers and guards or 
drivers of railway trains "— 23rd August, 1866. 

2178. JOHN BOOTH, Reddish, Lancashire, “ Certain improvements in metallic 
pistons."—24th August, 1866. 

2184. EDWARD GREEN, Wakefield, Yorkshire, ‘Improvements in gearing or 
apparatus for diiving scrapers employed in cleansing the flues and tubes of 
boilers and heating apparatus.” 

2188. GEORGE LITTLE Oldham, Lancashire, “‘ Improvements in the manufac- 
ture of * tin drams’ or rollers used in machinery for preparing and spinning 
fibrous materials, applicable also to the manufacture of other drums, rollers, 
or tubes of metal, and in machinery or apparatus connected therewith.” 

2193. SAMUEL PLIMSOLL, Whiteley Wood Hall, Sheffield, “ Improvemenis in 
the means and apparatus for facilitating and perfecting the unloading of 
coals and other goods from railway wagons.” 

219%. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in churns.”—A cou.munication from Sylvester Franklin 
Schoonmaker, New York, U.S —75th August, 1866. 

2205. WILLIAM KRUTZCH, Copley-street, Stepuey Green. London, “* Improve- 
ments in the constuction and combination of breech-loading and repeating 
fire-arms and ordnance, and in the cartridses fur use in the same.”— 27th 
August, 1866. 

22:3. JOHN FOSTER, jun., Black Dike Mills, 
Yorkshire, “ Improvements in hi 


Queensba, near Bradford, 
"y for the of spool tubes 





and cartridge ca-es 

2218. ROBERT IRVINE, Magdalen-bridge, near Musselburgh, Mid Lothian, 
N.B., * Improvements in treating and purifying water.” 

2219. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in railway brakes, parts of which improvements are applicable as shaft 

wet, ication fr-m Victor Amédee Gellée, Paris. 

2291 HENRY CARRIER, I!keston, Derbyshire. and W py VICKERS COPELAND, 
Nottingham, “improvements in the juction of looped 
fabrics made on warp lace machines, and in the omiinny or apparatus 
emploved therein.” — 28th August, 18* 6. 

2224. EDWARD THOMAS HUGHES, Chancery-lane, London, ‘‘ Improvements in 
repeating fire-arms.”"—A communication from Oliver Fisher Winchester, 
New Haven, U.S. 

2226. JOSEPH RICHARDS and ROBERT GRINDLE, Birmingham, “‘ An improved 
carrisge axle for conmon roads, as also the clip for uniting the spring or 
springs to the same.” 

2227. THOMAS TURNER, jun., and WILLIAM SIDDONS, jun., Birmingham, “ An 
improved cartridge or cartridge case extractor for breech-loading guns.”— 
29th August, 1866. 

2233. SAMUEL BRUCKSHAW SIMON, Castle-street, Falcon-square, London, 
“ Improvements in lifting jacks.”—A communication from Augustus Bryant 
Childs, Rochester, New York, U.S. 

2288 THOMAS GALL, Halifax, Yorkshire, ‘Improvements in machinery or 
apparatus for working stone, or cutting and working mouldings thereon,”— 
40th August, 1866. 

2257. RICHARD FROST, Gravesend, Kent, “ Improvements in means or appa- 
ratus to be employed in order to facilitate the teaching of writing and draw- 
ing. 

2258. MARK KNOWLES, Blackburn, Lancashire, ‘‘ Certain improvements in 
looms for weaving carpets and other pile fabrics, part of which improvements 
are applicable to other looms for weaving fancy fabrics.” 

2259. DAVID CADrICK, Ebbw Vale, ts in the 
construction and working of furnaces for aie or fae ean 
melting metals, and for economising the heat of such furnaces.”—3rd 
September, 1866. 

2269. EDWARD NELSON, Johnson’s-place, Ranelagh-road, Thames Bank, 

















and for the same, and other purposes.”—8th September, 


1866. 
2356. JOSEPH HENRY BETTELEY, Liverpool, “Improvements in ships’ 


anchors.”— 13th September, 1866 
2415. ARISTIDE BALTHAZARD BERUARD, Avenue Montagne, Paris, “ Im- 
in the fi of steel, and in the apparatus employed 
therefor, parts of which improvements and apparatus are _ applicable to 
the production of gas for heating purposes.” —20th September, 

2490. ALBERT FRANCIS JOHNSON, Boston, Suffolk, U.s., and \ Sones PORTER 
GRIFFIN, Medford, Middlesex, Massachusetts, v. 8., “ Having reference to 
the cutting of files or the formation or making of their teeth.”—26th Septem- 
ber, 1866, 

2523. RICHARD HORNSBY and JAMES EDWIN PHILLIPS, Grantham, Lincoln- 








shire, “ Improvements in reaping and mowing —29th Si 
1866. 
2558. DAVID HENRY SAUL and HENRY PRITITE ARMSTRONG, Islington, 


Middlesex, ‘‘ Improvements in means or apparatus employed in carburetting 
gas.”—4th October, 1866. 

3047. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, *“‘A new or im- 
proved Process or method of coating or covering iron and steel with copper or 
copper ailuys.”—A communication from Mayeul Bemabe, Paris.—20/A 
November, 1866. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


List of Bpecifications Published during the week ending 


anuary, 1 

1401, 4d. ; 1402, 10d. ; 1403, 4d.; 1404, 10d. ; 1405, 10d. ; 1406, 4d. ; 3 1407, 
6d. ; 1408, 4d. ; 1409, 104. ; 1410, 18. 4d. ; 1411, 4d. ; 1412, 4d. ; 1413, Ie. 4d. 
1414, 1s. : 1415, 4d. ; 1416, 4d.; 1417, le ; 1418, 10d. ; 


1419, “: 1420, 8d. ; 
1422, 10d. ; 1423, ad. ; ; 1444, 4d.; 1425, 4d. ; 1426, 4d. 5 1427, 6d. ; 1428, 4d. ; 
1429, ls. 6d. ; 1230, 8d. 


*," Specifications will be forwarded DM pede ng haere 
of the amount of price and 8 exceeding 5s. must be remitted by 
Post-office Order, made payable at the heen 5, High Holborn, to Mr. 
Bennet My rm Her Majesty's Patent-office, Southampton-buildings, Chan- 
cery-lane, 


ABSTRACTS OF SPECIFICATIONS. 

The folowing descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office vorm Majette Commissioners of Patents. 
Class 1. —PRIME. MOVEBS. 

Fodtutiing J Fixed Steam and other Engines, Horse, Wind, and 


Water Mills, Gearing, Boilers, Fittings, &c. 
1566. H. BATEMAN, Barnes, “ Pumps and fire engines."—Dated 5th June, 
1866. 





This invention consists of two dish-shaped circular parts, which are con- 
nected together by their flanges, so as to form a water chamber through which 
passes transversely a horizontal rocking shaft, to which is adapted the working 
piston or pistons of the pump. The water chamber is divided into two paris 
by two sets of valve boxes, which extend from the central shaft to the inner 
periphery of the water chamber. Each of these valve boxes is divided into 
two chambers, to one of which are adapted two inlet valves, and to the other 
two outlet valves. The piston consists simply of a flat metal plate made to 
fit the internal diameter of the pump, and is fitted in a slot cut through 
the central shaft of the pump. The edge of this piston is provided with a 
proper hempen or other packing, so as to cause it to work tight in the cylinder 
as is usual with all pumps. It has been stated that the water chamber is 
divided by the valve boxes into two parts, and these two divisions are sub- 
divided by the reciprocating piston which extends from side to side of the 
cylinder through the central shaft. It will now be understood that, as the 
central shaft rocks in its bearings, the piston will vibrate on its centre of 
motion, and in so doing will force forward the water in two of the subdivisions 
of the water chamber, and cause it to pass through two of the exit valves. 
At the same time water will rush Into the two other compartments of the 
water chamber behind the advancing piston, and will fill the same. On the 
return stroke of the piston the water will be forced out of these second swbdi- 
visions through the other two exit valves, water through the supply valves at 
the same time rushing into the first two subdivisions of the water chamber in 
order to re-fill the same. By thus causing the pistcn to vibrate in the water 
chamber, by means of a handle ontside, a continuous stream of water may be 
kept up, as the pump is double-acting, and may be pruvided with an air vessel 
in the ordinary way. -—Net proceeteh with, _ with. 


lass 2—TRAN SPORT. 

Including Railways aa Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1540. J. KNIGHT, Pencardair, Carmarthenshire, “ Self-acting railway signals.” — 

2nd June, 1866. 

This invention consists in certain arrangements of mechanism whereby the 
necessary indicators of a train, having passed any particular portion of the 
line, either by day or night, are automatically given without manual aid, 
Wherever it is desired that a signal shall be placed a bed-plate of iron or wood 
is provided in juxta-position, and transverse to or parailel with one of the 
rails, and to which bed-plate is fixed a bearing, a lever being centred thereon 
for the purpose of giving motion to the signals. The said last-mentioned lever 
is attached by suitable jointed connections, such as are well-known and under- 
stood, to a lever above, which last-mentioned lever works at right angles to 
the lower one, and longitudinally to the rails, and so as to be capable of being 
acted upon by one or more wheels of the engine, or of any other car- 
riage of which a passing train consists, such wheel or wheels being 
provided with a projecting flange for the purpose of acting upon the 
levers. Upon the train passing over the rails the levers will be simultaneously 
depressed, and thereby give the necessary action to the signals. This is 
effected by means of a ‘chain attached to the end of the wire or lower lever, 
the same working over or under a pulley fixed to the bed-plate. At the end 
of the wire or chain is a connection, to which is fastened the requisite number 
of smaller chains, or wires or rods, and by means of which the danger signals 
will be actaated. When chains or wires are employed, they pass over or 
under suitable pulleys fixed to and adjacent to the signal posts, additional 
friction pulleys or carriers being also provided wherever necessary, and in the 
case of rods being used the same are joiated together for the purpose of trans- 
mitting motion, as well understood. The signals are retained in position by 
suitable catches provided with counterbalance weights until the train passes 
the signal-post in advance, when the last danger signal will be released simu)l- 
taneously with the putting up of another signal at any desired distance This 
is accomplished by means of a connection from the bottom lever, which will 
actuate a chain, wire, or rods from post to post, and release the catch which 
retains the danger signal in position until the train passes the post in advance. 
For the purposes of signaling by day the ordinary semapbore signals are 
applicable to the purpose of the invention, whilst for night signals it can be 
used in connection with any suitable system of lights. The invention also 
comprises arrangements for compensating for the expansion and contraction of 
the wires by which the signals are actuated. 

1544. C. HENDERSON, Parliament-street, Westminster, “ Girders.”—Dated 4th 

June, 1866. 

These improvements relate to constructing girders on the principle described 
in the specification of a former patent granted to the present patentee, dated 
7th February, 1865 (No. 335), and consists in the employment of a web or 
webs (with or without flanges, and abutments or skewbacks used in con~ 
junction with an arch or arches ef brick, stone, ma pe 8 or other material, the 
arch or arches being formed between the at forming part 
of the girder; the webs of the girders are pany constructed of metal, 
cast or otherwise manufactared, but in some cases the webs may be in part 
formed of iron bands or rods and timber, or other suitable materials combined. 
The abutments or skewbacks herein mentioned are either cast or otherwise 
in metal; in some instances, however, the abutments may 








Middlesex, “ Improvements in the mode of treating certain fibrous 
substances, 80 as to render them suitable for the manufacture of textile and 
other fabrics.” 

2274. JAMES BRYCE BROWN, Cannon-street, London, *‘ Improvements in 
mowing machines.” 

2276, ENOCH FARR, Cavendish-street, ae, She a 
and ISAAC GREGORY, Victoria- -park, 
pianofortes.”— 4th 

2283. HENRY ROBINS, Surrey-street, Landport, Hants, “Improvements in 
sheathing iron ships and other floating bodies and other iron structures sub- 
ject to the action of sea and other waters.”—5th September, 1866. 

2290, WILLIAM SELBY, Nottingham, “ Improvements in the manufacture of 
ornamental lace in twist lace machines.” 

2292. JOHN BULLOUGH, ay Lancashire, “ Improvements in looms 
for weaving.”— September, 1866. 








be formed of timber or of timber and metal together, and may be solid 
or hollow. The inner side of the abutments or skewbacks are formed to the 
particular angle to suit the radius of the intended arch or arches that are con- 
structed within the span or space between the two abutments, and in the 
centre, or sometimes in other parts of the said skewbacks or abutments, he 
forms a tenon or slot to receive the ends of the webs, as hereinbefore men- 

tioned. In some instances he forms the abutment in cast or otherwise manu~- 
factured metal in the shape of a shoe or plate, the lower side being horizontal 
to the wall or foundation, and the inner side is made to incline to an angle 
suitable to the arch or arches which abut on to the face of this shoe. The 
web of the girder may be of rolled or cast metal, and may somejimes be 
made in t mber in conjunc'ion with hoop iron bands, or otherwise strengthened 
by braces running parallel therewith, but in common the web will be of 
metal, the form thereof usually being that of a longitudinal flitch or plank, 
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and the ends thereof are either dovetailed or turned up to fit. the tenons or 
slots in the before foned ab or skewbacks, or they are formed to 
suit such other mode of fixing as the occasion may require. He then places 
the skewbacks or other abutments in position, and securely fixes the web to 
the skewbacks by dropping or placing the dovetailed or turned-up ends of the 
web into the tenons or slots of the skewbacks, or secures them together by 
such other means as may appear best suited to the particular occasion. The 
arch or arches is then constructed within the span or space, or between the 
abutments, and built up clear of the top of the web, which is never subject 
to vertical pressure, but the weight or pressure is firmly supported or carried 
by the arches on either side. In order to obtain the necessary length of the 
web where the spans are of considerable length, as will frequently be the 
case in bridge building, the web will be formed by one or more plates or 
pieces of iron, steel, or other materials placed together, bolted and screwed 
together in the usual way, or connected in some other manner. 

1569. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, “‘ Electro- 
magnetic striking attachments for paper ruling hines."—A ¢ t 
Dated 6th June, 1866. 

This invention relates to the ap agnetic striking arrange- 
ments to paper ruling machines, whereby the pens may be made to strike the 
paper on a “head line,” or * head lines,” at any distance from the head of the 
page or sheet of paper, for the purpose of ruling down lines of any desired 
length, and when desired to strike and rise from the page or sheet at any num- 
ber of points in its iength at different distances from the head and tail of the 
sheet, for the purpose of ruling down lines of corresponding or various lengths 
by suitable adjustments without the removal or changing of any parts of the 
striking attachment, the rising of the pens as well as the striking movement 
being controlled by the action of the paper upon a circuit break which closes 
and opens the electric circuit, in which is placed an electro-magnet, by the 
attraction and the cessation of the attraction of which the pens are caused or 
permitted to strike and rise. 

1547. Y. SAInty, Burnham Market, Nor, 
Dated 4th June, 1866. 

This invention relates to a novel construction of shoe which will expand 
with the hoof of the horse, and will adhere to the hoof without the application 
of nails or ether like attachments. The shoe is formed of the angle or L shaped 
steel, bent so as to embrace and clip the hoof tightly. The sole or under part 
of the shoe is slit at several parts in the line of the curve of the shoe, and also 
laterally from about the middle of those slits to the edge of the sole, in order to 
destroy the rigidity of the shoe, and impart elasticity thereto, and to the sole, 
The inventor rivets studs or plates so as not to interfere with the elastic action 
of the shoe, leaving the toe without either studs or plates, in order to relieve 
the horse of the strain now put on the muscles of the instep by reason of the 
flat tread of the shoe extending from toe to heel. This arrangement, by vir- 
tually elevating the tread of the hinder part of the shoe. allows of the free 
natural rocking action of the foot on the ground.—Not proceeded with, 

1565. A. and W. YOUNG, Gower-street, London, “ Construction of streets, roads, 
and footways.”—Dated 6th June, 1866. 

In performing this invention the inventors propose, instead of the present 
paved or macadamised or other similar streets or road and footways, to form 
an open cutting of a depth and within correspondence with the requirements 
of the locality, and made in such a manner as to be suitable for all purposes to 
which a subway may be applied, especially when in connection with an over- 
lying street, road, or pathway. They open this cutting with vars or girders of 
inetal or other material placed parallel to, and at slight distances from, each 
other, and they are suitably supported at intervals throughout their span. The 
placing of these bars at certain intervals from each other will allow of any 
dirt, rain, or snow passing at once through into the cutting below, and will, in 
a roadway, give a foothold to draught animals. This last will be assisted by 
grooving or ribbing the aforesaid bars. They propose, also, that the bars shall 
be placed singly. or in combinations of several, so as to form gratings, but in 
such manner in both cases as to allow either the single bars or the gratings to 
be taken up separately. When placed singly they propose, in some cases, to 
insert pieces of wood or metal to promote lateral support. The whole of the 
above arrangement may be applied when desirable to the formation of side walks 
in place of the ordinary foot pavements.— Not proceeded with. 

1567. H. GREAVES, Abingdon-street, Westminster, “ Construction of parts of 
railways.” —Dated 6th June, 1866. 

This invention consists, Firstly, in constructing cast iron sleepers to suit 
loose chairs, so that, in the event of either the chair part or the sleeper part 
being broken, the part not broken may still be utilised, and in order the more 
effectually to distribute the weight of the passing loads over the sleepers, the 
invention consists in making them with hollows or recesses to fit the chairs, so 
as to take the strain off the bolts or other fastenings and preserve the gauge, 
and also to prevent the piece or pieces of wood on which the chair rests from 

preading or expandi under the loads. Likewise in providing two extra 

wood bearing surfaces for the rail in addition to the central one or loose chair, 
so that, when the rail deflects under the driving wheels of the engine the rail 
shall take a bearing on the two outside pieces of wood, or other semi-elastic 
material, and shall not bear heavily upon them during the passage of light 
loads, but only on the passage of heavy loads; and, in connection with chairs 
and sleepers as described, in securing the rail in the chair by an iron key, or 
wood and iron combined, the seats on which the rail rests being elevated or 
raised above the top of the sleeper, so as to enable the sleeper to be more 
effectually covered with ballast. Secondly, in constructing cast iron sleepers 
with one or more half jaws formed with the sleeper, and binding or jam- 
ming the rails up to or against theYsame by means of a collar passing 
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encircles the crank pin or eccentric. At the upper portion of the framing of 
the apparatus a spring is so applied as to press downwards upon the combstock 
lever at a point closely above the vertical blade spring, and thus the vertical 
blade spring is held firm and in its proper position between the combstock and 
its bottom bearing, the amount of downward pressure of ‘this spring being 
regulated by a screw adjustment. When in motion, and the comb is raised to 
its highest point by the action of the crank, the blade spring is bent and 
assumes form of a bow, and as the crank advances one quarter turn the 
spring blade assumes a vertical position, which thus raises the lever of the 
combstock and brings the comb to its lowest position ; at the next quarter turn 
of the crank the blade spring is forced out, so as to bend the blade spring in the 
opposite direction; the comb at this time having made one revolution, the 
remaining half revolution of the crank gives a repetition of the same action to 
the blade spring and comb, and thereby two beats or vibrati of the bstock 
are obtained with one revolution of the crank, the continuation of which gives 
to the comb a rapid vibratory motion, whilst the eccentric or crank actuating 
the same revolves at a moderately slow speed.— Not proceeded with, 

1613. J. J. and E, HARRISON, Broughton, Lancashire, ‘* Looms.”—Dated \4th 

June, 1866. 

The First part of this invention relates to that portion of the loom called the 
check motion, and is designed for the purpose of effectually retarding the 
shuttle when entering the shuttle box, and finally stopping and retaining the 
same until again expelled, which is effected with greater freedom than hitherto 
owing to the peculiar formation and action of the improved swell, thereby con- 
siderably reducing the pick required, and this part of the improvements may 
be thus described :—To the back board of the shuttle box a bracket is secured, 
which forms the fulcrum of a fiat horizontal lever; at a convenient distance 
on this lever, between the fulcrum and the end, an adjustable vertical rod or 
finger is secured ; the top of this finger forms the support for a disc or circular 
swell which is caused to protrude through an apertare in the back of the 
shuttle box, so that its periphery in the box will present a surface that shall 
exert a rotary or revolving pressure against the side of the shuttle as it enters 
the box ; this pressure is obtained by the spring of the stop rod through the 
medium of a lever secured to such rod, the end of which forcibly bears 
against the opposite end from the fulcrum of the aforesaid horizontal lever, the 
disc swell being bushed so as to fit loosely on the top of its supporting rod or 
finger, slightly revolves during the entering and expulsion of the shuttle, at the 
same time exerting a pressnre against the sides of the shuttle when entering 
that effectually checks its further progress; the entering of the shuttle also 
when in contact forces back the swell outward from the box, which has the 
effect through the lever connecting the same with the stop rod of raising the 
ordinary frog lever, so as to prevent the same coming into contact with the 
frog, which it otherwise would do in the event of the shuttle not entering the 
box. Secondly, the improved temple consists in a peculiar formation of the 
same, that is to say the temple roller is made perfectly cylindrical to about 
half its length, at which point it has a dually i ing di cone-like 
for the remainder of its length, in contradistinction to forming such a temple 
cylindrically as hitherto. The temple, when in its place, is arranged so as to 
have its conical portion outward, and placed also at a slight angle to the reed, 
the combined effect of which upon the cloth is to give a more perfect and 
distended extension across the cloth. 

1629. J. G. MARSHALL, Leeds, “‘ Apparatus for treating fibrous materials pre- 
paratory to their being spun.” —Dated 15th June, 1866. 

This invention consists in the employment of liquids or solutions intended to 
act either chemically or by simple maceration on the fibrous material, in 
order to bleach or cleanse and properly prepare it, so as to produce from 
when spun a yarn of a finer or more even character, or better adapted to 








chine upon comzion roads, and at the sams time will not interfere with the 
working of the machine when cutting crops. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
1580. J. CRANSTON, Birmingham, “ Horticultural glass-houses."—Dated 8th 
June, 1866. 
In performing this invention the 
nd ical form of glass-h 





inventor proposes to construct a simple 
a by bringing together ordinary dash frames 
in such manner, and by so connecting them to the wood sill plates and 
uprights of the structure, as to admit of the house being opened right and left 
at the ridge or other apex of the roof, so as to allow a passage down the centre 
when required, the whole being capable of closing by drawing together the two 
sides of the house.—Not proceeded with. 


1581. C. H. MuRRAY, Loman-street, Southwark, “ Machinery for making 
bricks.” —Dated 8th June, 1866. 

The patentee claims cutting the clay into the form of bricks by forcing the 
clay forward by means of a pushing board, or otherwise, against a series of 
fixed wires, so arranged that the clay is pushed on or forced past the wires on 
to a movable board provided with handles, so that twelve or any other con- 
venient number of bricks may be removed at the same time, as described. 
1616. J. CARTER, Dunfermline, Fifeshire, “ Opening, closing, and securing win. 

dows, doors, and shutters.”— Dated 14th June, 1866. 

This invention consists in the following arrangements :—A screw or screws 
is or are arranged on either side of the sash, shutter, or door, as the case may 
be, and the shaft or shafts of the screw or screws is or are provided at one end 
with a bevel pinion gearing into corresponding wheels or pinions upon a hori- 
zontal shaft. Nuts are secured to the side or sides of the window, door, or 
shutter, into or through which the screws pass. When it is desired to lift or 
close the sash, door, or shutter an attendant imparts motion to the horizontal 

by means of a cranked handle or otherwise ; or, in the case of very large 
windows, shutters, or doors, motive power may be employed for effecting the 
lifting or lowering. If desired the window, shutter, or door may be so arranged 
that one of the nuts should be made capable of being detached from the side, 
so that the window, shutter, or door can be turned round on the opposite screw 
as a hinge or centre. By means of this invention the part to which it is ap- 
plied can be rendered fixed and permanent in a position so that the necessity 
for any kind of lock, as now employed, is avoided, 








Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
1585. J. ERSKINE, Newton-Stewart, Wigtonshire, ** Breech-loading guns,"—Dated 
9th June, 1866. 

The line of resistance in the ordinary Lefaucheux , or drop-gun, which 
depends on its fulcrum pin being at a considerable angle to the line of force 
exerted by the explosion, gives the barrels a tendency to open upwards and by 
repeated firing to loosen the parts and render the closure «f the breech less 
perfect. To obviate thie the inventor makes the parts su that the closure 
depends upon parts formed solid in the barrel projecting downwards and 
entering openings in the sole or body, the contact of the one part with the 
other forming an abutment which presses, or abutments which press, and hold 
the barrels up to the breech piece, and in such way that the fulcrum pin is not 
at all d ded on, and might, in fact, be withdrawn at the time of firing 





subsequent fi ing p , than bh fore. To this énd the p 

winds the fibrous material in the form of roving or sliver upon a bobbin, of 
which the shaft or shank is hollow, and is perforated ; he then places the 
bobbins with the rovings or slivers thereon in a close vessel divided by a hori- 
zontal watertight partition into upper and lower chambers. On this partition, 
which forms the bottom of the upper chamber, are fixed nozzles adapted to fit 
into the lower orifice of the shaft or shank of the bobbins on which the rovings 
or slivers are wound. 

1630. W. ROBERTSON and J. G. ORCHAR, Dundee, “‘ Looms for weaving.”"— 

Dated \6th June, 1866. 

This invention relates to the arrangement of certain parts of looms for 
weaving known as the “ uptake” mechanism, and the peculiar feature in it 
consists in so combining the parts that one and the same mechanical system 
is rendered capable of discharging its functions in a twofold manner, so that 
either what is known as the “ drag uptake” or positive uptake can be brought 
into action at the will of the attendant, whenever either one or the other mode 
of winding on the cloth as it is woven may be required. 


1642. A. PARAF, Manchester, “ Fixing colouring matters on tertile fabrics, 
yarns, &c.”—Dated 19th June, 1866. 

Arsenious acid is very useful in dyeing and printing, especially when com- 
bined with alumina for fixing aniline colours, but in consequence of its great 
insolubility in water, acids, or alkalies, it has hitherto been but little used. 
The patentee finds that glycerine acts very well on white arsenic (arsenious 
acid), dissolving its own weight of acid, and he has applied successfully this 
propertyjfor fixing colouring matters, such as aniline colours, upon cotton goods 
and other materials. He proceeds as fullows : - He first dissolves one part of 
arsenious acid in one part of glycerine. Secon‘lly, he prepares acetate of 
alumina in the usual way, but uses sulphate of alumina instead of common 
alum. He then adds from 10 to 12 per cent. of each of these solutions to any 
aniline colour thickened with starch, prints, and steams half an hour. After 
passes the goods through lukewarm soap and water, when the 








through the tie bar connecting the two rails; and in thecase of i 
sleepers using a short bar, equivalent to a part of a tie bar, for enabling the 
rail to be similarly secured to or jammed against the jaw or jaws by means of 
a collar as described. In some cases the patentee makes the collar used for 
securing the tie bar answer for this purpose, in others he uses an additional 


ing he 
fast colour is entirely fixed in the fibre or material. 
Class 4.-AGRICULTURE. 





collar. Thirdly, in the use of an iron sleeper in connection with one or more 
short wood girders to absorb the blow of the wheels, a loose chair resting on 
such girder or girders, and one or both of the bolts securing the chair to the 
sleeper, likewise securing the tie bar. When a flat-b dor tor’s 
rail is employed the rail may rest immediately on the girder or girders; in 
other cases he interposes a piece of hard wvod, or alight chair. These 
he places both parallel to the rail and at right angles to the same. If the holes 
in the chairs are too large for the bolts employed he fills the same with hard 
wood or metal collars, so as to enable them to fit the bolts tightly. 
in the use of an overhanging jib or platform carrying rails corresponding in 
gauge with that of the lines in connection with which it is to be used and 
arranged, so that, by means of a transverse line of rails it may be brought 
opposite to any one of such lines, and when one or more carriages is or are 
passed on to it, it may be placed at an angle so as to tip the carriage or carriages 
and discharge its or their contents. 
1564. A. PARKES, Birmingham, ‘‘ Manufacture of compounds in the nature of 
kamptulicon.” — Dated sth June, 1866. 

The p claims bining the materials obtained by acting on castor 

and other oil with chloride of sulphur, with cork dust, and fibres, as described, 














Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, &c. 

1583. J. MOSS, Astley, Lancashire, ‘* Carding engines.” —Dated 9th June, 1866. 
This invention relates to a novel arrangement and combination of card 

cylinders and rollers employed in carding engines, and is designed to combine 
the breaker and finisher carding engines in one, and to improve the quality of 
the carding, and also to obviate the necessity for stripping the cards by hand. 
The improvements consist in the use of two larger or main cylinders in combi- 
nation with a small card roller beneath and between them. These two 
cylinders may be di t in di or equal, and are to be clothed with 
cards of different degrees of fineness, the first cylinder being the coarsest, and 
it is to revolve at the highest speed, say 1800ft. of surface velocity per minute; 
the second is to revolve in the same direction at 1200ft. per minute. The first 
cylinder receives the fibrous material from the “ licker-in,” breaks or carries it, 
and delivers it to the second cylinder, by which it is further carded, being 
stripped therefrom by the doffing cylinder, any fibrous material not removed 
thereby being carried round until the small card roller clears it from the sur- 
face, and transfers it to the first cylinder. 


1588. D. COCHRANE, Dunmurry, Antrim, Ireland, “ Spinning frames.”—Dated 
11th June, 1866. 

This invention relates to a contrivance for supporting in a desired position 
certain rollers used in frames for the spinning of flax, hemp, jute, tow, and 
similar substances. A bracket or stand is attached to the bearer or part of a 
spinning frame at the rear of the drawing and pressing rollers, and having a 
cross guide pin at the outer end which supports a saddle. This saddle has a 
longitudinal slot to admit the outer end of the bracket or stand, and a trans- 
verse inclined slot or groove to admit the cross guide pin on which the saddle 
rests. The saddle is furnished with pillow blocks or bearings fitted and secured 
into or upon it,in which the axles of the front rollers are supported. The 
lower pillow block may be of the ordinary construction. The upper pillow 
block has a tongue which is passed through the longitudinal slot, and secured 
in any required position in the saddle by a major screw or bolt, working into 
a minor screw in the end of the tongue. The axles of the front rollers may 
have collars turned on them, between which the pillow blocks of the saddle 
bear (so that the rollers cannot travel in an axial direction), and outside of 
which the front rollers are placed; or they may be limited in horizontal 
motion by other means. The spring rod or wire passes th h the frame and 
a hole in the boss of the bracket or stand, and through the longitudinal slot in 
the saddle, so that the front rollers may be kept at the front of the necessary 
pressure against the face of the respective back rollers. 

1606, E. H. WALDENSTROM and T. WRIGLEY, Manchester, ‘‘ Carding engines.” 
—Dated 13th June, 1866. : : 

This invention consists in the application and use of a construction 
and arrangement of mechanism, consisting of a spring blade which is held in 
and recesses in a vertical position between the combstock lever and foot bear- 
ing in the framing ; at about the middle of its length this spring is connected 
to one cnd of a rod, the other end of which is connected with the clip which 











Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
1586. H. A. DEFRENF, South-street, Finsbury, London, ‘‘ Apparatus for decor- 
ticating rice and other grain.” —A communication.—Dated 11th June, 1866, 

This invextion consis:s in the construction of improved apparatzs for dccor- 
ticating rice, corn, and other grain, in which apparatas the patentee employs 
the friction of two eiastic bodies, or tha friction of one elastic body and one hard 
and rough body, the rice, corn, or other grain to be decorticated being in both 
cases p) between them. India-rubber of all kinds is, among other elastic 
bodies, the one preferred. First, the apparatus consists of a mil!stone with a 
vertical axis, having a plain or conical side or face composed cf a hard bod;, 
such as sand, stone, silex, emery, artificial or natural stone, and of another 
millstone with a plare or conical side or face, made of any suitable 7:aterial, 
but lined with a plate cr cover of india-rubber, or other analogous elastic ma- 
terial. Secondly, the apparatus may also consis: of two elastic mil'stones 
composed like the last, and turning one to the other. Thirdly, the apparatus 
may also consist of a millstone envelope with india-rubber with a horizontal 
axis, which millstone turns at a short distance from a rough and rigid or an 
eiastic ody, adapted wholly or in part to the turning millstone. 

1604. F. CAMBRIDGE, South Runcton, Norfolk, *‘ Improvements in wagons or carts 
Sor carrying hay or other agricultural produce in order to facilitate the stack- 
ing of such produce.” — Dated 13th June, 1866. 

For the purposes of this invention the inventor forms the body of a wagon or 
cart, or that part immediately containing the hay or other agricultural produce, 
so that such body part may he, with its contents, raised from the carriage or 
lower or supporting part of the vehicle to different elevations. Cords, bands, 
or chains, applied at or near the corners of this movable body, pass upwards 
over pulleys applied at the upper parts of uprights supported from the carriage 
or lower part of the vehicle, and are thence connected to a shaft or roller 
capable of revolving on axes or pivots, so that by causing the rotation of this 
shaft or roller, the movable body of the vehicle may be raised or lowered as 
desired. Guide pulleys are applied as required. The rotation of the shaft or 
roller may be effected by bars or lever arms applied through holes formed in it 
or by the application thereto of a lever arm or handle. Pawls and ratchet or 
such like teeth prevent the return of the roller. In place of cords as the lift- 
ing means, screws or racks and pinions may be employed. Uprights are 
applied at the corners of the movable par‘ to retain the hay or other agricultural 
produce from unduly pressing on the uprights, from the carriage or supporting 
part of the vehicle.—Not proceeded with. 

1609. S. KILBY and G. DIXON, Welby, Leicester, “ Threshing machines.”—Dated 
13th June, 1866. 

This invention relates to the beater plates fixed on the revolving drums of 
thrashing machines, and has for its object the construction of the said beater 
plates with an increased beating or threshing surface. For this purpose the 
beater plate is made of greater width than usual, in order to afford space for an 
increased number of projecting ribs and grooves on the operating surface of the 
plate, and also to dispense with the necessity for the insertion of a piece of iron 
between the plate and the ordinary wooden template or longitudinal arm of the 
revolving drum. The operating surface of the beater plate is formed with rows 
ef projecting ribs and grooves arranged in zig zag lines across the plate. The 
beater plates are in the fourm of an angular ridge, and are fixed direct to the 
wooden templates or longitudinal bars of the revolving drum by means of bolts 
and nuts or otherwise.— Not proceeded with. 
os. en Leicester, *‘ Reaping and mowing machines.”— Dated 14th 

lune, 1866. 

This invention consists, First, in employing, in addition to the ordinary 
cutter bar, an auxiliary cutter bar, which is fixed in the finger bar, so that the 
cutting edges are protected by the “ fingers.” The ordinary cutter bar will, as 
usual, slide within or upon the finger bar, and be moved to and fro by a crank. 
By these means the two cutters will act as a pair cf shears, and will more 
effectually and easily cut the crop. The auxiliary cutter bar is fixed so as to 
be readily removable for sharpening. The invention consists, Secondly, in im- 
proved means of raising the cutter bar from the ground so as to allow it to pass 
over stones or other ob les, or to facili ing from place to place. 
For this purpose the patentee affixes the finger bar to an axis which is sup- 
ported in bearings carried by the frame to which the driving axis and gearing 
are attached. To the axis carrying the finger bar he affixes a lever, which, by 
means of a chain passing partly around suitable pulleys, is connected to a quad- 
rant on a lever handle, which is capable of being fixed in any desired position. 
The invention also consists in app!ying, in addition to the lugs or projections on 
the wheels, a rim or flange, which will greatly facilitate the running of the ma- 








without detriment. He adopts the usual locking apparatus to hold the barrel 
down, and he makes the projecting pieces forming the abutment available in 
such locking. By preference, he makes the abutting surfaces that hold the 
barrels to the breech at right angles or nearly so to the line of the barrel. He 
also disposes the fulcrum further from the breech, as also higher up, that is to 
say, nearer the line of the bore.— Not proceeded with. 

1603. S. BAYLIss, Birmingham, “ Breech loading fire-arms."—Dated 18th 

June, 1866. 

This invention relates to breech-loading fire-arms in which the breech ends 
of the barrels are opened for charging and closed for firing by the barrels 
turning on a joint on the body of the gun, so as to enable the open breech ends 
to be raised from or depressed against the face of the break off. Such fire~ 
arms are commonly called drop-down guns. The present invention consists of 
the arrangement of parts hereinafter described for actuating the cartridge 
extractors of the said guns. The cartridge extractor consists of a curved piece 
of metal or extractor let in flush with the ends of the barrels, and capable of 
being forced outwards from the said ends of the barrels on the raising of the 
breech ends of the barrels for charging. The rims of cartridges bear against 
the extractor, and on the moving outwards of the latter the cases of the 
exploded cartridges are started or partly withdrawn from the breech ends of 
the barrels, so that they can be readily withdrawn by hand. Instead of 
actuating the said extractors in the ordinary manner, the inventor employs the 
following arr of hanism for that purpose :—In the top rib between 
the barrels he makes a cylindrical Lole, parallel with the axis of the barrels ; 
in this hole the rod carrying the extract »r slides. A parallel short hole under- 
neath the former carries a second short rod serving as a guide. Between the 
barrels, and at that part which is over the joint, a vertical slot is made, open- 
ing at its top into the end of the hole in which the extractor rod slides. In 
this slot the upper end of a lever works. The said lever is jointed to the 
underside of the lump of the barrels. On the body of the gun and in front of 
the joint is a projection or stop. When the breech ends of the barrels are 
raised after discharge for the of recharging, the back of the lever is 
first brought against the stop or projection in the body, and the said lever is 
thereby fixed. The further motion of the barrels brings the end of the 
extractor rod against the top of the said lever, and forces it outwards, and the 
extractor is thus made to start or partially remove the cases of the exploded 
cartridges from the barrels. The shutting down of the barrels pushes in the 
cartridge extractor flush with the ends of the barrels.—Not proceeded with, 
1622. W. E. NEWTON, Chancery-lane, London, ** Construction of breech-loading 
JSire-arms.”—A communication.— Dated 14th June, 1866. 

The patentee claims, First, the use of a breech-piece held to the barrel and 
to the'frame of the gun, or its breech-pin, by vertical lines or joints at its 
front and rear, as and for the purpose described. He also claims the use of a 
breech-piece composed of two parts, one hinged to the barrel, or to a band 
thereon, and the other part having a rising and falling motion upon or inde- 
pendent of the hinged part, but also swinging with it, as described. He also 
claims, in combination with the breech-piece composed of two parts, the use of 
a firing pin in two parts, so that one may swing out of and into line with the 
other, as described. And, finally, he claims the mode set forth of altering guns 
or fire-arms from muzzle-loaders to breech-loaders. 








Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

1707. J. A. FORREST, Li , * Lanterns.”—Dated 13th June, 1866. 
The patentee claims the combination of blown sheet glass, of cylindrical or 
other form, with framework, substantially as described. 





Class 8.—_CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1573. W. E. NEWTON, Chancery-lane, London, “ Jars for preserving fruits, 

meats, &c.”—A communication.— Dated 7th June, 1866. 

The patentee claims, First, constructing jars for preserving fruits, meats, and 
other substances, with feet or pedestals on the bottoms thereof, so as to obtain 
a free circulation of the heating medium beneath them when they are placed 
in such medium in the process of putting them up, as described. Secondly, 
holding the covers of jars in place by means of elastic bands or straps, or their 
equivalents, as described. Thirdly, forming a basin on the upper surface of 
the cover of preserve jars, and making a hole in the centre of the cover, as and 
for the purpose set forth. Fourthly, forming lugs or hooks on the outside of 
preserve jars, near their mouths, and forming projections or hooks on the tops 
of the covers, in order to receive the elastic fastening straps or bands which 
secure the covers in place, as described. Cie 
1600. J. NICHOLAS, Aspull, near Wigan, Lancashire, “ Improvements i retorts, 

and in the mode oun the same, to obtain crude paragin and other oils 
Jrom cannel coal, bituminous matter, wood, peat, bone, &c.”—Dated 12th 
June, 1863. 

This invention consists of a peculiarly-constructed zetort, so arranged that a 
large superficial area of almost any size can be submitted to the direct action of 
heat.—Not proceeded with. tina ‘ i 

» D. . , Yorkshire, “ Te purifying ©, ammoniacal liquor 

1615. G. D. MALAM oe age Ye ire, oak af ook a 

to the purifying of coal gas.”—Dated \4th June, 1866. 

In performing this invention «ne inventor employs a ‘‘desulphurating 

scrubber,” open at the top and partly filled with coke, or other substance for 

ing the circul: of air for the purpose described; a stream or shower 

of ammoniacal liquor is caused to descend on the coke in the said desulphu- 

rating scrubber through a “ rose,” or @ perforated pipe or pipes. To the 

interior, and near the bottom of the desulphurating scrubber, he injects or 

forces a current of atmospheric air by —_ of a fan and suitable a. = 
mmingling of atmospheric air with the d di iacal liquo’ 

SGuetaaliy decnighonrates such liquor ; the ammoniacal liquor so purified is then 

pumped into ordinary gas scrubbers, and the coal gas to be purified is forced or 

drawn by the “exhauster” through the purified liquor 

in the scrubber or scrubbers; sulphuretted hydrogen and sulphur compounds 

are d by this operation from such coal gas.—Not proceeded with. 

1623. W. KNAGGS, Euston-grove, Euston-square, London, “ Manufacture of 

sugar.” —Dated 14th June, 1866. 
The patentee claims, First, the injection of sulphurous acid gas into the 
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from the mill before tempering. Secondly, the boiling of cane 
juice prior to the addition of lime or tempering. Thirdly, the application of a 
‘combination of manganese and oxygen, combined or uncombined with a base. 
Fourthly, the process described for revivifying animal coal by first allowing 
it to ferment with or without the addition of acetic acid whilst covered with 
fermenting liqnor, and afterwards to again ferment when uncovered by fer- 
menting liquor and by washing, as described. Fifthly, the heating and 
evaporating tray, covered or uncovered, divided into serpentine gutters or 
channels, or compartments communicating with one another by steam. 
Sixthly, the ination of app ibed for g or granu- 
jating sugar consisting, mainly, of a revolver supported by means of pulleys 
and guides acting upon its outer and inner circumference, so that the Interior 
of the revolver, being free from all fittings, allows of tubes being passed 


juice as it comes 





1480. C. LocK, St. John street, Clerkenwell, London, “ Attaching soles and heels 
to boots, shoes, dc.” —Dated 28th May, 1866. 

To make a heel ding to this jon the constructs the heel 
by preference of a circular form and in two separate parts, to the upper or 
fixed portion of which he attaches a plate of metal affixed thereto by screws. 
This plate has two, three, or any convenient number of circular hollow pro- 
jections, the insides of which are formed with female screws; holes are made 
in the lower or detached part of the heel for these hollow projections to fit 
into, and screws are passed from the bottum of the heel and fit or screw into 
these projections, thus keeping the whole heel firm and rigid together.— Not 

with. 
1482. H. SHUTTLE, Kingsland, Shrewsbury, *' H ic presses for the manu- 
Jacture of sheet-lead bars, pipes, &c.”— Dated 28th May, 1866, 
This i 








through it, by which sufficient surface may be attained to admit of suffici 
heat being communicated to the syrup to cause its concentration at a low tem- 
perature, whereby waste steam may be utilised. 





Class 9._ELECTRICITY. 

Including Electric, Magnetic, and Electro-magnetic Apparatus, 

Electrical Apparatus, Galvanic Batteries, &c. 
1646. F. J. BOLTON, Bruton-street,' London, “ Mode of transmitting messages by 
the electric or magnetic telegraph.” — Dated \9th June, 1866. 

This invention relates to the employment of a written or printed code of 
signals, and to the manner of arranging and using such code when it is desired 
to i intellig by means of the electric or magnetic telegraph. 
A code—that is a list of letters, words, or b in a tabulated 
form—having been prepared, the patentee numbers the pages of them in consecu- 
tive order, and also the lines on each page, and when he wishes to send a 
message from one place te another he simply transmits, by any of the means 
employed in the ission of ages, the number or numbers referring to 
the page, and to the line in the code where is to be found the letter, word, 
sentence, or number which he desires his correspondent to be made acquainted 
with. The code which he employs is so arranged that, first, all words and 
letters of the English language can be expressed by groups of figures; secondly, 
all words and letters of any other language capable of being rendered in the 
English characters can also be likewise expressed. The object of the system of 
signalling is to facilitate speed of tr jission of and to prevent the 
liability to error in the rendering of a message. The telegraphic symbols used 
to express this code are the dot and the dash, which have been used before in 
the system known as the Morse system. 

1637. G. L. LECLANCHE, Paris, “ Voltaic piles.”—Dated \6th June, 1866. 

This jon has ref o impr in the construction of the 
ordinary piles tor generating electricity by means of peroxide of manganese 
moistened with a salt in solution whic: has no chemical action on peroxide of 
manganese, but capable by its electrical decomposition of rendering soluble the 
sub-oxides of manganese which result from the reduction effected by hydrogen. 
The salt which appears to fulfilin the best manner these conditions is the 
bydrochiorate of ammonia. — Not proceeded with, 




















Class 10.-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
1465. J. W. HOFFMAN, Birmingham, ** Hanging centre or centre stop for 
doors, gates, &<.""— Dated 25th May, 18v6. 

In performing this invention the inventor employs two cones, the one a male 
and the other a female, both toothed or ribbed to fit the one into the other. 
As applied to a door the invention is carried out as follows :—The female cone 
is fitted with lugs. by which it may be screwed on to the edge of the door. 
The male cone is furnished with a coiled or other spring, and is attached to the 
sill, both cones being ribbed. The spring keeps the convexities of the one in the 
concavities of the other, and thus a door so fitted may be placed and will remain 
open at any required distance. For swing sashes, toilet glasses, blinds, and 
mauy other purposes of a similar nature, the same appliances may be employe 
~s centre and stop, and either horizontally or vertically.—Not proceeded 
with. 


1466. J. T. KING, Liverpool, “ Machine for the manufacture of augurs, bits, 
drills, &c.” — Dated 25th May, Vs»6. 

This invention relates to a machine or machinery for twisting metal blanks 
into augurs, bits, drills, and other like tools and articles which require a helical 
winding or screw-like turm. The invention consists, primarily, of a rotating 
shatt having a recess in its end for receiving the blank and twisting it in con- 


Nection with a serics of dies arranged to clasp and hold the augur as fast as 
twisted, and thereby complete the process of twisting an4 turning it at a single 
operation. The invention cannot be described in detail without reference to 
the drawings. 


1467. E. BEVAN and A, FLEMING, Birkenhead, “ Warming and keeping warm 
articles of food.” —Dated 25th May, is6i. 

This apparatus is made of metal, earthenware, glass, or other suitable ma- 
terial of a cylindrical or other convenient shape. In its simplest and least ex- 
pensive construction one vessel is placed within another, the inner or smaller 
one being the food container, and the space between the two the hot water or 
other hot liquid chamber. A tight fitting cover or lid is attached so that no 
steam or heat can escape directly into the surrounding atmosphere. In this 
construction the hot water or liquid chamber, the water or liquid being distri- 
buted in about an equal thickness all over the outer surface of the sides and 
botiom of the food container, should be about three times the size or capacity 
of the food container, and the quantity of hot water employed should not be 
less than three half pints if it be desired that food should be kept warm for 
several, say six, hours. The apparatus in its most complete form, constructet 
with a view to prevent loss of heat by radiation, is enclosed in another vessel, 
80 as to leave a jacket of air surrounding the said apparatus. 

1469. G. F. GORRANSSON, Gefle, Sweden, “ Blast furnaces.”—Dated 25th May, 
1866. 


The patentee claims combining a movable charging vessel with a blast fur- 
nace, as described, and arranging the charges in such vessel, and then applying 
it to the furnace mouth in such manner that the charges may descend gra tually 
and regularly out of the charging vessel into the furnace as the combustion in 
the furnace proceeds, 

1470. B. F. WEATHERDON, Chancery-lane, London,“ Gas pyrometers.”—A com- 
munication.— Dated 26th May, \8v6. 

The patentee claims, First, in using the variations of volume developed in a 
body through the various temperatures of the matter in which the said body is 
placed, whereby a uniform and equal temperature in the said matter is main- 
tained. Secondly, in the combination and employment of thermo-pyrometers 
with electric apparatus. Thirdly, in the electro-magnetic power or messenger 
for actuating the motor through the medium of levers. Fourthly, in the com- 
bination and mode of employing clockwork alarums or other appliances in 
connection with the electric self-regulating system, in the manner and for the 
purposes hereinbefore set forth. 

1471. J. D. WHELKLEY and J. J. STORER, Boston, U.S., ‘* Improvements in the 
use and application of fuel and of chemical re-agents to eliminate its 
impurities or those of the substances it is to heat.”—Dated 26th May, 1866. 

The patentees claim the method of burning solid fuel in a finely-divided 
State while floated on an air blast, either alone or in connection with fluxes or 
reducing agents, to eliminate the impurities in the fuel, or the substance to be 
heated, and the employment of the feeding apparatus described in connection 
with the fan blower, or of the comminuting apparatus described, combined 
with a fan blower, for the purpose of furnishing to the air blast * floated fuel” 
for aerial combustion. 


1477. C. T. HILL, Pelsall, Staffordshire, “ Manufacture of rolls for rolling 
metals,” — Dated 28th May, 1366. 
® The patentee claims manufacturing rolls for rolling metals with a central 
axis or support of steel or case-hardened iron, upon or around which said 
axis or support the cast iron to form the rolls is cast in sand, metal, or chill 
s. 
1479, R. CANHAM, Ray-street, Clerkenwell, London, “* Machinery or apparatus 
employed when making moulds for casting metals.” —Dated 2sth May, \866, 
According to this myention facility is afforded for turning over the flasks or 
mould boxes, and for removing them from the pattern plate. For these pur- 
poses the patentee employs apparatus consisting of forks or supports in which 
the flask or mould box is supported, such forks being formed on or affixed to 
the ends of axes to which rotary motion may be given when it is desired to 
turn over or reverse the flask or mould box, but which at other times are held 
from rotating by a stop or stops, taking into suitable recesses furmed in a 
wheel fixed to one of such axes, or by other suitable means. The pattern plate 
is brought inte position under the lower half of the flask or mould box, to 
which it is then secured by suitable catches or fastenings, and, after filling the 
mould box with loam or sand, which is pressed down or rammed in the usual 
manner, the lower half of the mould box and the pattern plate fixed thereto 
are reserved or turned over by being partially rotated on the axes carrying 
the forks or supports to which the mould box is secured; a table is then raised 
until it comes against the underside of the mould box, and in doing so, the 
table being provided with a suitable universal motion, becomes adjusted 
exactly to the plane of the mould ox; the table is then fixed by screws or 
other suitable means in position, so that, when the frame to which the table is 
fixed is lowered, the lower half uf the mould box, after having been discon- 
nected from the pattern plate by the withdrawal of the catches or fastenings, 
will leave the pattern in a direction parallel thereto, thereby greatly facilitating 
the production of a clean mould, The pattern plate is supported whilst the 
mould box is being removed therefrom by being secured to the upper half cf 
the mould box as previously described with reference to the lower half thereof. 
The table is then slidden forward on suitable guides in position for the mould 
box to be readily removed by the workmen, ater wh'ch the table is returned 
to its original position in readiness for another operation. When the upper 
half of the mould box which is carried en the same axes, and in a similar 
manner to that described for the lower half thereof, has been filled with loam 
or sand pressed or rammed therein as usual, it is reversed or handed over, 
and the mould box is lowered away from the pattern plate, as previously 
described for the lower half of the mould box. 





consists in the manufacture of two or more pipes, bars, and 
lengths of window lead by one operation, and also of sheet lead of any desired 
width and thickness, without the necessity of subsequent rolling. In the case 
of sheet lead, the convoluted sheet as it issues from the die is opened and 
flattened by any suitable means. The lead container is connected with the 
ram of the water cylinder by means of pins secured to a flange attached to 
the’ram, such pins working in snugs or projections formed on the exterior of 
the lead container. The flange is provided with a stud in the centre thereof 
for covering the metal in the lead container when the ram carrying the flange 
is forced towards the die. The effect of this arrangement is that when the 
ram has forced the metal through the die, and is again raised, the lead con- 
tainer is also raised with it, the space between the flange and the top of the 
lead container being regulated by the length of the befure-mentioned pins. 
The lead container, having been thus raised, is ready to receive a fresh charge 
of lead in the ovdinary manner, the space between the lead container and the 
flange being sufficient to allow for feeding and skimming off dross. —Not pro- 
ceeded with, 


1483. W. CLARK, Chancery-lane, London, ** Scoops and elevators for excavating.” 
—A communication.— Dated 28th May, 1866. 

This invention relates to improvements in scoops or elevators which are so 
constructed that the same are closed by drawing upon one chain, and then 
raised, and the said scoop is opened for the discharge of its load by drawing 
upon a second chain, the object of the improvement being to simplify the con- 
struction of the apparatus, and to render the same applicable for ing 
mud, earth, loose stones, and boulders, for pulling up piles and pieces of 
timber, and for the performance of such work generally as is connected with 
the construction of locks, wharves, piers, slips, or their repairs.—Not proceeded 
with, 
>. Durr, Lichfield-street, Soho, London, “ Gas regulators.”—Dated 28th 

‘ay, 1866. 

With regard to the means of regulating the supply or flow of gas throngh 
the burners, the inventor proposes to form on the internal periphery or tube 
of the iower portion of the burner a female screw thread, into which a male 
screw is made to gear; this male screw is formed with a milled edge button or 
disc on its upper surface, surmounted by a tightening screw; this male screw 
has a wedge-shaped cavity cut out, the apex of which is nearest the upper 
surface of the metal, and it therefore follows that, as the male screw is raised 
or lowered in the tube, the conical or wedged-formed recess will present a 
greater or less open area for the passage or ‘low of gas from the pipe through 
the burner; thus it is always easy to regulate the supply by the adjustment of 
the screw valve. 

1496, J. DELCAMBRE, Brussels, “ Machinery for setting or composing and dis- 
tributing printing types.” —Dated 29th May, 1866. 

This invention cannot be described without reference to the drawings. 

1500. C. NURSE, Crawford-street, Bryanston-square, London, “ Fastenings 
applicable as a substitute for buckles.” —Dated 29th May, 1866. 

The inventor proposes to attach to a strap or band, or to the body of a port- 
manteau, or to any other article to which buckles are ordinarily applied, a plate 
of metal having one or more projections or studs rivetted therein ; the plate is 
concealed under or between the leather or other fabric, and is secured thereto 
by stitching or sewing, the projection or projections being exposed above the 
surface of the fabric through an aperture or apertures cut or punched out, the 
heads of the projections being slightly enlarged he correspond extremity 
of the strap or band, consisting of the tongue or tap, is then to be passed 
through a loop attached or formed in the end of the solid hidden plate, and then 
pressed down upon and over the projection or projections, which enter correspond- 
ing apertures in the tongue or tah, and form a flush surface therewith, just filling 
up the holes hitherto occupied by the buckle pin of a buckle fastening, and 
leaving the head of the stud visible ; the tongue is then passed under a further 
loop or loops to secure the end in a position on the fastener. The enlarged sur- 
faces of the projections prevent any tendency to the escape of the tab from the 
fastening, it being necessary to remove the tab by raising it off the projection 
when the release of the fastening is to be effected.— Not proceeded with. 

1502. J. WADSWORTH, Heaton Norris, Lancashire,** Methods of rendering the 
soles or bottoms and heels of boots and shoes more durable.”— Dated 29th 
May, 1864. 

To = part of the sole or heel of the boot or shoe which is likely to wear 
away the quickest the inventor fixes a number of metal plates by means of one 
or more nails or pins having conical heads, the said plates having conical holes 
with projections or burrs in contact with the leather, which burrs or projections 
will enable the plates to be retained on the leather until the plates are worn 
away, and when desired the plates can be corrugated on one or both sides, and 
the said plates are placed on the soles at any suitable distance from each other, § 
to allow the sole to yield to the spring of the foot. For the heels of boots and 
shoes the inventor employs cast or stamped metal shells, each having a circular 
recess, into which is fixed, by means of gutta percha, elastic glue, or other 
cement, a circular piece of leather, india-rubber, or other material, so that, 
when one part is worn away, it can be turned to another position when the 
cement is softened by heat. The circular piece of leather or other material may 
be strengthened by nails or plates previous to its introduction into the 
shell, or it may be enclosed in a metallic ring which is entered into the shell 
and held fast by cement.—Not proceeded with, 


1503. W. E. NEWTON, Chancery-lane, London, ‘* Connecting metallic wires."—A 
communication.— Dated 29h May, 1866. 

For uniting wires of any thickness for wire fencing, telegraphic wires, supports 
for plants, or other purposes where the ends of wires may be required to be 
connected, two half-round pieces of metal of a double tapering form are em- 
ployed, which are made hollow inside for the reception of the wire, and are 
screwed at their ends for the reception of screw nuts. One of these half-round 
pieces is provided at its middie with an oblong slot for the reception of the 
turned up ends of the wires. When the junction of the wires is required to be 
effected their ends are bent at right angles to the length of wire, and, being 
brought together, are passed through the oblong slot in one of the half-round 
sockets; the other half round-piece of the socket is then appiied to the other 
side of the wire, and the screw nuts are slipped on and screwed up tight, by 
which means the wires are held firmly in position.—Not proceeded with. 

1504. C. T. Bowporn, Bryanston-square, London, “ Telegraph printing appa- 
ratus,”"—A communication.—Dated 29th May, 1866. 

This invention relates to a novel arrang PI for tr itting 
through one line wire currents of electricity which will produce a printed 
message at the receiving end of the line, the counterpart of a message set up in 
type at the transmitting station. The line wire is intercepted by an electric 
battery, and each end is connected with a wheel mounted vertically, and to 
which synchronous rotary motion is given by any suitable clockwork. These 
wheels are similarly provided with five arms set equi-distant from each other, 
but in different planes, the total lateral distance apart of the outside pins being 
about equal to the height of the largest type to be copied. Under the wheel, 
which is in connection with the positive pole, a piece of chemically prepared 
paper is caused to travel. This paper is laid upon a plate of metal in electric 
connection with the earth, and under the arms of the wheel at the transmit- 
ting station, which is in connection with the negative pole, is placed the type 
composing the despatch to be transmitted. This type is in electric connection 
with the earth, and it receives a traverse motion under the wheel, so as to 
bring the several letters composing the message into contact with the arms of 
the rotating wheel. The passage of a current affecting an electro-magnet at 
each station releases the two wheels, which start and move together. As the 
five arms at the transmitting station severaily come in contact with their 
respective parts of the types, as the composed message is traversed under the 
wheel, they will each transmit a current as they touch the relief of the cha- 
racters, and these currents, passing trom the arms of the other wheel and 
through the prepared paper before mentioned to the earth, will severally leave 
a dark coloured mark. Thus the tops of the letters are all marked first, then 
the part immediately under that, then the centre, and, lastly, the bottoms of 
the letters. —Not with. 

1505. W. BAYLIS, jun., Gracechurch-street, London, ‘* Construction of continuous 
wrought iron; fencing, hurdles, and gates.” —Dated 29th May, 1866. 

This invention relates to a peculiar construction and arrangement of wrought 
iron continuous bar fencing, flat bar railing, hurdles, and gates, whether con- 
structed with flat or round bars, and consists of an improved mode or method 
of securing the horizontal bars to the uprights or standards. In carrying out 
the invention the patentee punches a series of slots in the standards, the length 
of such slots corresponding with the width of the horizontal bars, when flat 
bars are used. In the intermediate standards he forms a tongue or projection 
on one side of these slots, and in the joining standards he prefers to make a 
tongue or projection on both sides of the said slots. In the horizontal bars, 
which are inserted into or passed through the slots above mentioned, he punches 
holes or recesses corresponding to, but by preference rather wider than, the 
tongues or projections in the slots, and he secures the bars in their places in 
the intermediate standards by driving a wedge, key, or pin between the side of 
the bars and that side of the slot which is made plain, or has no projection or 
tongue therein. In the case of the joining standards the two ends of the ad- 
joining bars each engage with a projection or tongue made on each side of the 
slot, and the bars are secured by ¢riving a wedge, key, or pin between them; 
or, if preferred, one tongue or projection only may be made in the slots in the 
adjcining standards, and a wedge, Key, or pin driven in between one of the bars 
and the opposite side of the slot to that which contains the tongue or projection. 











wedge, key, or pin. When the round bars are employed the hole in the standard 

will also be round, but provided with a tongue or projection fitting into a recess 

in the round horizontal bar. 

1506, H. SCHOFIELD, Colne, Lancashire, “Improvements in weft 
toots em, in the manufacture thereof.” - Dated 30th May, 1866. 

The first part of this invention consists in the application of dies or swages 
fitted to or in connection with the ordinary or any other forging machine, oue 
part of the said dies or swages being of the shape required tor rough drawing 
the iron into blanks of the proper size and thickness to make a weft fork, and 
for leaving the metal where the prongs join the socket V shaped, or witha 
partly circular swell, other dies or swages having other parts of the shapes 
required for forging the prong, plates, or web to the requisite and for 
finishing the tail end of the fork to the proper breadth and thickne«s. Secondly, 
In the application of taper cutters which are moved up and down and partly 
round for cutting the prongs of the weft fork When the pronus have been 
formed by the cutters they are acted upon by a set of dies or swaes acting 
simultaneously on all the prongs to bring them to the proper shape and taper. 
Thirdly, on the application of an imp 1 revolving cutting tvol for finishing 
the centre part of the weft fork, whereby the root of the prongs aud tail piece 
are left ircular, aq ly, stronger than heretofore. 

1507. G. T. BousFiIELD, Loughborough-park, Brixton, ** Machinery for cutting 
files” —A communication.—Dated 30th May, \866. 

The patentee claims giving to the rocking bed or its equivalent a tipping 
movement during the operation of cutting the file, substantially in the manner 
and for the purpose specified. He also claims giving to the rolling bed, or its 
equivalent, a gradual rolling movement while the cutting operation is being 
performed by means of a pattern and other suitable mechanism, substanially 
in the manner and for the purpose specified. 

1508. E. A. PONTIFEX, Shoe-lane, London, “ Refrigerators.”—Dated 30th May, 
1866. 


This invention consists in so arranging the pipes through which the water is 
made to flow that they perform the office of channel boards, divisions, or parti- 
tions in directing the flow of the wort, at the same time being independent of any 
external case, by which means, when the pipes are lifted out of the cooler, the 
latter is left entirely free of all obstructions for cleaning. This may he effected 
either by a series of straight pipes or by a volute or coil—Not proceeded with. 


1510. W. R. HAMMERSLEY, Wigmore-street, London, “ Fluid compasses "— 
Dated 30th May, 1-65. 

This invention consists in the application of an elastic box or chamber within 
the bowl or vessel containing the liquid enveloping the compass, whereby he 
maintains an equal pressure of the fluid whavever may be the temperature to 
which it is subject.— Not proceeded with. 

1515. E. T. BELLHOUSE and W. J. DORNING, Manchester, cof 
keys, spanners, wrenches, cottars, nuts, &c.”—Dated 3\st May, \>66. 

This invention relates to a novel method of manufacturiug or forming keys, 
cottars, spanners, or other similar articles, and the improvements consi«t in the 
application of hydraulic power thereto for the purpose of punching, pres=ing, 
or stamping such articles out of plates of metal, aud the apparatus may con- 
sist of an arrang>ment of upper and lower dies or punches formed accurately to 
the pattern of the article required. One sei of the dies are actuated by direct 
hydraulic pressure, and act upon the plate of metal so as to punch or press 








ow t 





‘ out the article between the die and its matrix. 


1517. A. R,. CUNNINGHAM, Kensington, London, “ Shaving brushes.”— Dated 
3ist May, 1806. 

In performing this invention the Inventor forms a chamber or recess 
(conical, by preference), and terminating in a channel or passage in the end of 
the handle or stock of the brush nearest to the brush proper, that is to say, to 
the clusters, tufts, or pieces of bristles, hair, fur, or other material torming the 
brush or distribating portion, into the centre or midst of which the channel or 
passage leads. The other end of the recess or chamber is open to or commu- 
nicates with the hollow interior of, or a chamber formed in, the hamtle, in 
which he places a supply of soap; he also fits in the stock or han tle a screw- 
threaded rod, a pusher, or other propelling contrivance, which works therein 
and extencs to or into the part containing the soap, or acts thereon so that by 
actuating this screw-rod, pusher, or propelling contrivance, a portion of the 
soap will be driven through the passage into the midst of the brush proper, and 
the latter being suitably wetied the soap will be converted iuto lather or solu- 
tion —Not proceeded with. 
ome East, Commercial-road, London, “ Sawing machinery.”— Dated 3\ist 

lay, 1866. 

Thigjnvention relates to the employment of what are known as j'gver saws. 
The improvements consist, First, in carrying a band or strip of leather, or 
other suitable material, over the upper of two wheels or riggers, similar to the 
rigger used with band saws, and a similar band or strip unter the lower of the 
two wheels or riggers. The ends of the upper band have each connected to 
them the upper ends of one or more jigger saws, the lower ends of which are 

d wo the corresponding ends of the lower band, so that the bands and 
saws form as it were an endless belt, the leather portions of which pass round 
the wheels, while the saw portions are between the wheels, and free to act 
upon the timber brought into contact therewith. The invention consists, 
Secondly, in an arrangement for imparting a reciprocating up-and-down: 
motion to thesaws. For this purpose the inventor carries a connecting rod or 
link from the side of one of the wheels or riggers to the side of a smaller 
wheel fixed at any convenient part of the frame of the machine. and he gives 
rotary motion to this smalier wheel, whereby the connecting rod is cansed to 
impart a reciprocating motion to the rigger to which it is connected, and, con- 
sequently, to the saws and to the other rigger.— Not proceeded with. 

1520. T. J. SMITH, Whitechapel, London, “ Apparatus to be employed in draw 
liquids from casks, &c.”—Dated 8\st May. 1866. - 

This invention applies, chiefly, to drawing beer in public houses and similar 
establishments where a number of casks are placed in a cellar, and put in con- 
nection as required with the beer engines. The invention dispenses with the 
necessity of tilting the casks; it also does away with the ordinary taps and 
unions and with lead pipes on the cellar floor. The apparatus consists of a 
tube open at the top and closed at the bottom, where it carries a pin or projec- 
tion to prevent it being lowered to the bottom of the cask. Near the lower end 
of this tube the patentee forms one or more openings, which he covers with 
gauze or other suitable material. This tube carries a bung, which is tapered 
80 as to fit the bung-hole of any cask. He lowers the tube through the bung- 
hole to a suitable distance in the cask, and the bung closes the »ung-hole. To 

the top of the tube heconnects a tube of india-rubber or other flex:ble mate- 
rial, the other end of which is attached to the pipe of the beer engine at the 
ceiling of the cellar, When the beer engine is worked the air is drawn from 
the tubes, the beer enters through the openings at the side of the tube in the 
cask and passes to the engine. When the cask is empty the tube and bung 
can easily be taken out and inserted into cask. 
1523. J. LINNETT, Birmingh ‘e of paper and cardboard boxes.’ 
—Dated 3\st May, 1866. 

This invention relates to such paper and cardboard boxes and lids of boxes 
as are rectangular, and are made by folding and pasting blanks scored or 
pierced at the parts where the folding is to be effected, and consixts in a 
method of making and scoring or piercing the blanks from which the said 
boxes and lids are made. - Not proceeded with. 

1521. G. R. MATHER, Wellingboro’, Northampton, *‘ Apparatus for holding or 
setting work to be cut, turned, planed, drilled, &c.”"—Dated sist May, 1866. 

In carrying out this invention the work to be operated upon is secured by 
screws, bolts, or otherwise, as is well understood, to a fixing or face-plate, 
which, on the opposite side or surface, is provided with a +pherical, hemi- 
spherical, or part spherical, or convex shell or hollow cup, which is received 
into a corresponding annular space formed for it between a fixed hollow part 
sphere or dish affixed to or formed on the bed or other main plate o' the appa- 
ratus and another loose but concentric or convex plate. This loose plate is 
drawn to the main plate for fixing the part, shell, or cup of the fixing or face- 
plate by an adjustable bolt having a head with inclined sides or opposite sur- 
faces, which are capable of being simultaneously acted upon for the purpo-e of 
such fixing by inclined wedges or plates acted upon by a right and left-handed 
screw. A part of the spherical, hemispherical, or part spherical sheil or cup 
attached to the holding plate is cut away for the action of the fixing means 
1525. H. E. NEWTON, Chancery-lane, London, “ Construction of water cocks or 

hydrants.” —A communication.— Dated 3\st May, 1866. 

The patentee claims, First, the employment, as a means of closing cocks or 
hydrants, of a valve furnished with a conducting rod acted upon by a double 
counterweight lever which causes it to close upon its seat in a perfectly vertical 
direction, whereby the wear is rendered inappreciable, or, at any rate, without 
effect upon the working of the apparatus, and which arrangement also has the 
effect of neutralising sudden shocks. Secondly, the arrangement shown and 
described of water-boxes cast in two pieces, one of which contains the valve 
seat, the induction and eduction pipes, the orifices for cleaning purposes, and 
the stuffing-box for the valve rod; and the other is composed of a plate which 
forms the bottom of the box and carries the bolts for fastening up the appa- 
ratus if necessary. Thirdly, the arrangements shown and described by which 
the water may be filtered while rising into the hydrant, and which consists in 
casting a plate above the valve seat, which plate is afterwards perforated and 
allows of filtering matters being introduced. Fourthly, the descr bed arrange- 
ment of valves with double seats, which allows the of the outflow, and, 
consequently, the supply of liquid, to be regulated. Fifthly, the application of 
the arrangements shown and described to water mains, and also to taps or cocks 
of small dimensions, Sixthly, the arrangement or construction of cocks and 
Valves as shown and described. 

1528. J. CLYNE, Ailes-lane, Upper Thames-street, London,“ Portable mangle.” 
—A communication.— Dated \st June, 1866. 

This invention cannot be described without 
proceeded with, 

1541. E. P. H. VAUGFAN, Chancery-lane, London, “ Construction of reflectors.” 
—A communication.— Dated Ind June, 1866. 

This invention consists in the employment of mica instead of glass in the 
construction of reflectors, either coated with a metallic surface, as glass is, or 
as a covering for reflectors already made.—Not proceeded with. 

1545. J. B. FENBY, Birmingham, “ Locks and latches.”—Dated 4th June, 1866. 
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In all cases where flat bars are used the slots in the joining standards should 
be wide enough to receive the two thicknesses of bars and the tightening 


Thesc improvements in locks consist, First, in substituting an oscillating 
tail for the prolongation of the bolt called the lath. The said oscillating tail is 
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secured to the bolt by a pin on which it turns, and is so shaped that the key on 
being turned acts upon it so as to shoot or withdraw the bolt. This oscillating 
tail either passes under a bridge, with which, in the shot or withdrawn posi- 
tions of the bolt, it engages, or is gated to a stump attached to the case of the 
lock, thus acting as a lever as well as the bolt tail. More than one of these 
oscillating tails may be employed, in which case one only may be so shaped cn 
its under side as to be acted on by the key, so as to shoot or withdraw the bolt ; 
or more than one, or all the said tails may be so shaped. Any of the oscil- 
lating tails which are not shaped for the key to act on to shoot or withdraw 
the bolt are shaped to a curve to be acted on as ordinary levers, The improve- 
ments in locks consist, Secondly, in the employment of the cranked pawl for 
carrying a stemp with which the gatings in the ose:llating tai’s engage, so that 
any pressure brought to bear on the stump by the levers or oscillating tails 
shall throw the longer arm of the said cranked pawl into 2 recess in the bolt. 
transferring the strain from the stump to the strong pin upon which the pawl 
turns. The patentee employs one spring to act both on the oscillating tail and 
on the pawl, from which it results that there is not sufficient binding between 
the oscillating tail or lever and the stump to serve for picking the lock by pres- 
sure. The cranked pawl may be waintained in its position by friction alone, 
without the action of a spring. In this case the bolt is provided with projec- 
tions to bring the pawl to its normal position whenever the lock is fully locked. 
The improvements in latches consist in hanging latch bolts by the springs 
which throw them forward, the said spring being made to perform the com- 
bined oftice of spring and link rod. The lower end of the spring is rivetted or 
screwed, or otherwise fixed to the rear end of the bolt, and on the sliding cf the 
said bolt the said rear end of the bolt describe a curve having the spring for a 
radius, ‘Lhe slight curvilinear motion of the rear end of the bolt produces no 
sensible deviation from rectilinear motion in the free end of the bolt. 
1546. M. C. ROGERS, New Burlington-street, London, “ Method of and apparatus 
Jor manufacturing artificial teeth.” —A communication. Dated 4th June, 1866. 
The patentee claims First, the employment and construction of plates described 
that is to say, in so far as regards the use of screws with long conical heads in 
producing such plates, whereby the plate is so placed up as to retain the teeth 
in position. Second, the process of fitting teeth described, according to which 





gearing to operate the chain band or rope whereby the weights are to be lifted. 
The patentee mounts two toothed wheels in juxtaposition loose on the same 
axis, and he communicates between the one wheel and the other by means of 
a toothed pinion gearing with both. Two of these pinicns may be employed 
and placed in gear with the wheels diametrically opposite to each other, or two 
pinions may be mounted on a shaft, one pinion gearing with each wheel, and so 
effecting a connection between them. ‘The one wheel he makes with a 
greater number of teeth than the other, so that, while the one performs a revo- 
lution, the other with the greater number of teeth performs rather less than one 
revolution. He fixes to, or forms of a piece, with the said wheels, chain, rope, 
or band pulleys, by preference in such way that the chain, rope, or band cannot 
slip thereon. These putleys are both of the same diameter. He passes two bights 
of an endless chain, rope, or band over the: e two pulleys, and which depend there 
from in two bights, of a length according to the hoisting purpose required. 


for securing the weight to be hoisted or lowered. In the other depending 
bight a second pulley may be disposed, with a hook to carry acounter-balancing 
weight if necessary. 

1563. P. RIGHETTI, Rome, * Kilns."—Dated 6th June. 1866. 

For the purposes of this inventions a vertical tapering chamber is con- 
structed of a rectangular or other transverse section. The larger end of the 
chamber is upwards, and is arched over, leaving an opening in the centre 
which is carried up above the arched top. At the top of the chamber and below 
the arched covering are lateral passages, by which the heat is conveyed away 
for use, whether to heat boilers or vessels, or tur the burning of bricks, or for 
other purposes, It is preferred that this kiln or apparatus should be con- 
structed of brickwork and hned with fire-brick, but other materials may be 
employed in its construction so long as the materials are such as to resist the 
} heat to which the lining and other parts will be subjected. 

1570. A. GRIVEL, jun., Paris, ** Construction of safes, strong rooms, &c.”—Dated 
7th June, 1866. 

This invention relates, First, to improvements in the construction of safes, 
strong rooms, and other similar depositories for containing valuable articles. 
Secondly, the mode of securing the safes and others by means of combination 





coats or fac-similes of the mineral artificial teeth are produced in a plastic or 
soft substance, on which the proper fitting surfaces are produced or obtained, 
and these surfaces are exactly copied and tested on‘the mineral artificial teeth. 
Third, the general arrangement and combination of parts constituting the 
improved apparatus used when fitting teeth substantially as described. 
1549. C. M'FARLAND, Gower-street, London,“ Machinery for cutting corks and 
bungs.”—A communication,— Dated 4th June, 1866. 
This invention consists, First, in the mechanism for raising the table of the 


machine at the proper time to meet the cutters as they descend to their work, | 
Second, in the mode of connecting the cutting tovuls to the revolving spindle of | 


the machine, whereby the said eutters, while being pressed firmly down to 
their work, can yet be made, by means of suitable opening devices, to adapt 
ihemselve: to cut corks or bungs, either parallel or to taper to any required 
angle. Third, in the means for guiding the said cutting tools to cut the corks 
and bungs either parallel or taper as required, Fourth, in themeans for holding 


the bungs or corks on the table of the machine while they are being cut, and | 


for releasing them from the cutters when the operation is finished. Fifth, in 


the means for starting and stopping the mechanism which cepresses the cutting | 


tools. Sixth, in the general arrangement and combination of parts to perform 

the several operations required for cutting the various shaped corks, 

1552. D. A. DUMNIS, E. J. FLICOTEAUX, E. W. NIBLETT. and M. L. J. LAVA- 
TER, Paris, ** Water-closets, urinals, lavatories, d-c.”— Dated 5th June, 1866. 

This invention cannot be described without reference to the drawings. 

554. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Machinery or apparatus 
Jor making envelopes and paper bags.”—A communication.—Dated 5th June, 
i866. 

This invention relates to a peculiar c jon and art t of ma- 
chinery or apparatus for making envelopes and paper bags from a continuous 
sheet or roll of paper, the mechanism being such that the paper is delivered to 
the machine at a proper speed, guided laterally, cut, creased, pasted, fulded, and 
converted into envelopes or paper bags, the flaps of which if required to be 
gummed are properly gummed and dried in an accurate and expeditious man- 
ner. The envelope made by this machine consists of two main rectangular 
portions creased across and folded together, the portion forming the front or 
main body of the envelope having the usual flap formed thereon, as well as two 
suvall Jateral flaps which are fitted inwards, and are pasted on their upper sur- 
faces, so as to enable them to be cemented to the other half forming the back 
of the envelope, which is also pasted at its edges where it comes in contact 
with the lateral pasted flaps. An obtuse angled cut is made in the edge of the 
back half of the envelope, and this cut coincides with the projecting portion of 
the closing or gummed flap of the adjoining envelope in the continuous sheet. 
The invention cannot be fully described without reference to the drawings. 
1556. W. E. NEWTON, Chancery-lane, London, “* Machinery for gumming and 

printing envelopes and wrap; Jor letters, newspapers, and small parcels.” 
—A communication.— Dated 5th June, 1866. 

This invention consists, First, in gumming the seal flap (simultaneously with 
raising the envelope blank) by a picker or gummer adhering to the seal flap, 
which picker may also serve to hold the envelope blank stationary while the 
remainder of the pile is being removed from under the one envelope blank 
which is gummed. Second, in the use of an elastic bed composed of india- 
rubber, or other suitable material, to be placed under the pile of blanks on the 
table, whereby the operation of gumming, and particularly that of printing 
the blanks, is greatly facilitated. Third, in bining with g ing mechan- 
ism a type case secured to the same, or to a different arm with the gummers 
and suitable ink rollers, so that simultaneously or nearly so with the descent of 
the gummers upon the pile of blanks the faces of the types are brought down 
upon the uppermost blank in the pile and the operation of printing is effected 
without loss of time or extra labour. Fourth, in the arrangement of an endless 
apron, to which an intermittent feed motion is imparted, in combination with a 
reciprocating carrier, and with the gumming mechanism, so that one blank 
after the other is first taken up by the gummer and then deposited on the 
carrier, and by the carrier it is brought on the apron where the blanks arrange 
themselves in the proper order to allow the gum to dry without sticking to 
each other. Fifth, in the arrangement of one or more rising and falling fingers 
in combination with suitable pulleys, and with the apron which serves to carry 
uff the blanks after they have been gummed and printed, so that, by the action 
of the finger or fingers, and of the rollers, the blanks are securely held on the 
apron, and as soon as the apron begins to move the fingers rise and the blanks 
are compelled to move with the apron, thereby causing them to arrange 
themselves in such a position in relation to each other that the gummed sur- 
face of each blank projects beyond the edge of the succeeding blanks, leaving 
the gum free to dry, and preventing the blanks from sticking together. 

1558. J. HOPWOOD, Cheadle, Cheshire, “ Looms.”— Dated 6th June, 1866. 

This invention relates, particularly, to that portion of the loom for weaving 
termed the “temple,” that is, the apparatus employed to distend the cloth between 
the selvages as it is manufactured, and the improvements consist in allowing 
such temple to be loose, and to vibrate easily on the temple rod with the move- 
ment of the cloth, in contradistinetion to making it a fixture upon such rod as 
hitherto. In order to effect this object, the arms of the ordinary temple are 
arranged to fit loosely upon the temple rod, thereby allowing the temple to 
move freely with the cloth, its position for keeping the cloth distended being 
effected by means of a sliding finger or temple holder which bears against the 
inner side of the temple, a stud upon such temple holder being provided so as 
to form the bearing or frictional surface for the same. This sliding finger or 
holder is capable of being adjusted and secured upon the temple rod se a3 to 
retain the temples at any desired distance apart according to the width of cloth 
under manufacture; a rod capable of being elongated extends from temple to 
temple across the cloth, thereby causing a better face or cover to be given to 
the same during manufacture. 

1559. W. LAWRENCE, Cornwail-road, Paddington, “Manufacture of malt,”— 
Dated 5th June, 1666. 

This invention is for the purpose of treating the grain or malt both it 
respects growing or germinating and as respects drying. For both of these'a 
comprises and consists of apparatus for slacking or arranging the barley or 
malt in thin vertical or inclined layers, or in series with spaces between 
them, and so constructed and disposed or arranged as to permit currents 
of air or gases to pass through the spaces, and through or across the substance 
of the layers, and in certain cases so as that the direction of the currents may 
be changeable or reversible at will; and for growing it further comprises and 
consists of apparatus for sparging or supplying liquor at the top of the layers, 
or in some cases in the midst of the layers, or otherwise, by means of perforated 
pipes or otherwise, and with or without the passage of currents of air or other 
tiuid, either between or through the layers. Another part of the invention con- 
sists in an improved kiln constructed so that the malt to be dried may be dis- 
posed in a hollow, conical, pyramidical, or tapered layer or form projecting 
from ‘or above the floor, and so that the heated air of the kiln may pass 
through the layer or substance of the malt, which may be changed as required, 
either mechanically or by manual feeding to the top of the cone or pyramid, its 
gravity causing it to fall down to the hottom thereof as removed therefrom. 
1460. W. LAWRENCE, Cornwall-road, Paddington, “* Manufacture of and appa- 

ratus for the treatment of worts.”—Dated 6th June, 1806. 

This improved manufacture of worts comprises the drawing, forcing, or pass- 
ing off the contents of the mash tun, that is to say, “ goods,” and mashing 
liquor or wort, through one or a series of tubes or chambers which admit of the 
wort or extract being strained off or separated from the goods in comparatively 
small portions or quantities, instead of, as heretofore, in bulk; and when a 
rinsing liquor is to be applied it further comprises the passing or forcing thesaid 
liquor through the said tubes or chambers in an opposite or cross direction, or 
sowe other, or in the same direction as that in which the goods are being 
drawn off, forced, or passed away, the motion of goods and rinsing liquor being 
continuous or intermittent. The manufacture may be carried on either entirely 
according to this-invention, or only partly so, that is to say, the invention may 
be used for completing the process after one or more worts have been drawn off 
from the mash tun in the ordinary manner. The wort produced may probably 
require refining or filtering, which may be effected by an approved process. 
1562. J. LOADER, Finsbury Market, London, “ Apparatus for raising and lower- 

ing weights.” — Dated 6th June, 1866. 
This invention rela‘es to the application of the differential motion of toothed 
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dises, enabling them to be opened or closed without a key. Thirdly, toa mode 
| of constructing key combination locks, which are not o=ly applicable for safes 
| and strong rooms, but also to doors and other uses. The First part of the in- 
vention is intended to insure increased security in safes and strong rooms; first, 
; to prevent one or other of the sides of the door from being bulged open ; and, 
secondly, to prevent the safe from being entereJ by drilling. By means of the 
| fcllowing arrangement of the door and frame the opening of the safe at that 
| point is rendered impossible. The patentee provides the inside of the door with 
auxiiary projecting bolts, taking into catches at right angles to the bolts of the 
lock. ‘The interior of the safe is further provided with hooks or cramps actuated 
| by the bolts of the lock. and serve as a substitute for the auxiliary bolts above 
| mentioned. Lastly, the door is previded on the inside with projecting :cbates 
| fitting into spaces made in the inside of the safe. In order to prevent a safe 
from being drilled he employs the following simple method: - He produces a 
| surface similar to that of a file on a plate of hardened steel, with which he 
lincs the iuside of a safe; or he may employ a hardened plate having a file 
| surface in the construction of the safe, which may be simply covered with a 
sheet iron plate. The application of such a hardened plate with a roughened 
or file surface suffices to ensure the breakage of any tool employed in drilling 
| asafe. The Second part of the invention relates to keyless combination locks 
for safes and similar purposes, and in the means of rendering the picking of such 
| locks impossible. For this purpose he uses a combination lock throwing four 
or a greater number of bolts, working either in a circular or rectilinear direc- 
tion, and either parallel with or at right angles to the sides of the safe. The 
bolts which work together are set in motion by an eccentric mounted on a pin 
formitg a substitute for the key. This pin or stem carries ratchet discs which, 
together with their pawls, serve to produce the combination for locking the 
safe. The locking bolts are direct-acting in opposite directions, or they may 
move latevally and parailel with the sides of the safe, and take into mortises 
made in the double inner frame fixed to the safe body. According to anotlier 
arr n combination with the bolts which shoot into the catches made 
in the sides of the safe, he employs a system of segmental bolts actuated by the 
combination lock; these bolts are operated by bell crank levers, which also 
serve to hold them in position and prevent their getting out of the catches. 





A NEw industry has lately been introduced into Gl 
of polishing granite, an art for which Aberdeen has long been 
noted. The works established near Pollokshields by the Scottish 
Granite Company are presently employed in the preparation of 
eight polished granite columns for the piers of Blackfriars’ Bridge, 
London, now being rebuilt by the corporation of the city. One of 
these immense monoliths is already in an advanced stage of its 
progress, and presents an object of great novelty and interest in 
this part of the country, if it be not also the largest block of 
granite that has ever been wrought into a polished column in 
Scotland. It is about 7ft. in diameter, and about !1ft. in length, 
and four of the number are to be about Sft. in diameter and 12ft. 
high. The material is the beautiful red syenitic granite of Mull, 
which takes on the finest possible polish, and will, no doubt, rise 
into favour for ornamental and memorial purposes. Visitors of 
the works are shown various productions in the grey granite of the 
south of Scotland also; but most remarkable sight of all is the 
stupendous granite cylinder for the bridge in London. 

THE Law OF MARIOTTE—ITS RELATIONS TO THE LIQUEFACTION 
or Gases. —We receive sometimes inquiries about the pressure of 
air under certain circumstances, which indicate that the above- 
mentioned law is not as universally understood as it deserves to 
be. The law of Mariotte is this:—The volume of a given weight 
of gas is inversely as the pressure to which it is exposed; that is, 
the greater the pressure the smaller the volume, and vice versa; so 
if the volume is reduced to one-half the pressure will be double, if 
the volume is reduced to one-tenth of the original bulk the pres- 
sure will be ten times greater, &c. Applying this to air and gases 
of which the mean pressure is 15 lb. to the square inch, we find 
that by reducing the volume to one-half we have 30 lb., to one- 
quarter 60 lb., to one-tenth 150 lb., and to one-fortieth we have 
600 Ib. pressure to the square inch, and this rule is correct for 
common use; but when great accuracy is required, deviations have 
been found, differing among themselves for different kinds of gases. 
In the first place, in those gases which will liquefy by increased 
pressure, the law is only tolerably correct as long as the pressure 
keeps the gas far enough from its point of liquefaction; but the 
compressibility will strongly increase when the gases reach the 
point; that means, the volume will be less than the law would de- 
duce from the pressure as soon as the gas is about to be liquefied. 
We may arrange the gases which have been liquetied by pressure 
intoa table, adding this pressure in atmospheres and in pounds to 
the square inch at the temperature of 32 deg. Fah.:— 


D 


Name of gas. Pressure in Pressure in Ibs. to 
atmospheres. square inch. 
Sulphurous acid .. oe oe FS 23 
Cyanogen .. oe oe oe 24 36 
Hydriodic acid oe oe ee 4 60 
Ammonia .. ee oo oe 44 66 
Chlorine .. ee ee eo 9 135 
Sulphuretted hydrogen .. oo 330 
Nitrous oxide te oe -. 30 450 
Carbonic acid oe ee +. 40 600 


If the temperature be higher than 32 deg. Fah. the pressure will 
be greater (at 90 deg. it will be about double); if the temperature 
be lower the pressure will be less, therefore during the liquefaction 
process cold is always employed in addition to the pressure. Not 
only have these gases and several others been liquefied, but these 
liquids have been frozen; we give here the temperatures at which 
liquefied gases freeze below zero : 


Deg. Fah. 
Cyanogen .. oe oe ee oe ee os 31 
Hydriodic acia oe oe oo ee ee ve 58 
Carbonic acid oe oe oe ee oe oe 76 
Ammonia .. oe o. oe oe oe ee 103 
Sulphurous acid oe ee oe ee oe ee 62305 
Sulphureted hydrogen ee oo ee ee oe 624195 
Nitrous oxide oe oo ee oe ee 150 


Quite recently experiments have been made by Natterer with 
powerful condensing apparatus, by which he exerted a pressure of 
3000 atmospheres, or 45,000 Ib. to the square inch ; it was found 
that only seven gases are left which withstood the pressure without 


being liquefied, out of some forty which were liquefied. These 
uncondensable gases are—air, oxygen, nitrogen, hy en, carbonic 


oxide, marsh gas, and nitric oxide. It was also proved that these 
gases, at moderate pressures, followed the law tolerably correct, 
but at very strong pressures, say of 100 or more atmospheres, their 
volume was much larger than after Mariotte’s law the pressure 
would require, so that at 1000 atmospheres’ pressure, it is only one 
five-hundredth part, and at 3000 atmospheres only one seven- 
hundredth to one-thousandth part of the original volume.— 
Scientific American. 
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pulley is disposed in one of the depending bights with a frame and hook adapted | 
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IRON, COAL, AND GENERAL 


THE TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 

(From our own Correspondent. ) 

QUARTERLY MEETING OF IRON AND COALMASTERS YESTERDAY : 
Quietude: A Little more Doing: Uncertainty Relative to the Action 
of the Men—MEETINGS OF THE MEN ON THE QUESTION OF THE 
Drop in WacEs: Their Arguments: Masters’ Views of their 
Ultimate Action—DEPRESSED CONDITION OF CERTAIN WORKS 
MEETING OF COALMASTERS: Resolution to Drop Wages in the 
Thin Coal Seams —MEETINGS OF THICK COAL MEN TO FOLLOW 
CoaL TRADE: Activity of the Domestic Department—THE FLinr- 
SHIRE COALFIELD: Active Trade: Excellent Prospects of Ground 
to be Worked—GENERAL HARDWARE TRADES : Gradual Reviwal— 
MACHINERY APPLIED TO FILE MAKING—NEW INVENTIONS: Gun 
Lock and Hardwares—THE Nort STAFFORDSHIRE EXPLosion: 
Inquest Tuesday and Wednesday. 

YesterDAY (Thursday) theironmasters’ quarterly meeting washeld 

in the Town-hall, Birmingham. There wasa numerous and influ- 

ential attendance, and the merchants and others who are usually 
present from London, Manchester, Liverpool, and elsewhere were 
well represented. A disposition to enter into engagements was 
not generally perceptible ; but as stocks have been low on every 
hand, and prices have been declared down, there was slightly more 
done than was the case last quarter in purchasing to meet actual 
requirements. At the same time the reduction did not tempt 
buyers to the extent that usually follows upon a drop of £1 a ton. 
There seemed very little hesitation on the part of makers to 
accept such offers as the consumers were prepared to give out, 
notwithstanding that the reduction in the workmen’s wages has 
not yet become an accomplished fact by reason of the lapse of the 
fortnight over which their notice extends. What course, how- 
ever, the men will pursue was much discussed. Generally, the 
masters expressed an indifference as to whether they accepted or 
rejected the terms they had been offered. The men employed 
about blast furnaces are not expected to offer any opposition what- 
ever; but the action of the millmen and the puddlers cannot be 
spoken of with so much confidence. Meetings of both have been 
held during the week, and, as a rule, the men have determined 
not to accept the reduction. They have so resolved under the 
expressed conviction that the trade is on the eve of a revival; and 
certain of them also advance the customary *‘ high price of provi- 
sions and wearing apparel” as reasons for declining to accept the 
drop in their wages upon which their masters have resolved. But 

the masters generally do not believe that the men will be so ill- 

advised as to decline to unite with them in an endeavour to bring 

about a restoration of something like a moderate trade in iron in 
this district. At present that trade is so miserably depressed that 
there are works, having six mills and forty furnaces, which up to 

Wednesday were without orders sufficient kevp in one of the mills 

a day and a night together. 

Under these circumstances it was not to be supposed that the 
transactions to-day in pigs would be extensive. The customary 
purchases of the very best brands of Shropshire and similar irons 
took place in the first-class instances, but in general qualities the 
business done was very limited, notwithstanding that on most 








| hands vendors were willing to accept lower terms consequent upon 


w— that | 





the declaration of a fall in the price of finished iron, and also 
because of a resolution come to in Wolverhampton yesterday, at a 
meeting of the proprietors of the thin coal-pits in the Wolver- 
hampton district to reduce the wages of the colliers and the stone- 
getters there to the extent of 3d. per day, namely, from 3s. to 
2s. 91. Best pigs were somewhat stiff, owing to the indisposition 
of the proprietors of the thick coal-pits to reduce the price of their 
commodity and at the same time the rate of wages. The question 
will, however, be decided at meetings of colliery proprietors to be 
held at Westbromwich and Dudley next Monday. 

Coal is active in the domestic department alike in the East 
Worcestershire and in the Cannock Chase districts, and the prices 
are maintained; but in the districts from which the fuel used in 
the mills and forges comes very little is doing, notwithstanding 
that recently prices have been considerably in favour of consumers. 

The coal trade in Flintshire, however, has been thus reported 
of :--** We have visited lately all our large collieries, and scarcely 
a lump of coal is left in stock after the working day is over. The 
proprietors informed us that they could dispose of as much again, 
and are actually obliged to refuse new orders. The price obtained 
in the truck on the pit bank is generally 8s. per ton, and 8s. 4d. 
to 9s. 2d. in carts. Three years back, we are informed, the prices 
were 6s. in trucks, and from 6s. 8d. to 7s. 6d. in carts —showing 
arise of 2s. per ton in one case, and of Is. 8d. per ton in the 
other. The future prospects are such that in another three years 
the price of coals will be advanced to 10s. per ton railway sale, 
and 11s. 8d. for land sale. In some of our most productive mines 
in past years the main coal is nearly worked out; and as no new 
openings are made to supply the deficiency it does not require a 
prophetic eye to foretell the certainty of such an advance in 
prices. That there is ample scope for the further development of 
our coal-field, no one who has studied the matter will dispute. 
Extensive tracts—even for miles in length — have never been 
probed into except by our predecessors some 200 years ago, on the 
outcrop, to the depth of which vast basins lie undisturbed con- 
taining eight or ten seams of valuable workable coals. Even old 
collieries that were supposed to be exhausted are turned to pro- 
fitable account by the continual discovery of a lower series of coal 
measures. Take, for instance, the Bromfield Hall Colliery near 
this town where they are raising from 1000 to 1200 tons per week, 
with a similar prospect for many years to come. There are 
several other defunct collieries in the neighbourhood where the 
upper seams are partially worked, having as good prospects as the 
Bromfield, and with small capital could be turned to good 
account. The old coal banks of our forefathers need not 
frighten anyone, for, as sure as they exist, equally so is the 
certainty of immense treasure—in former days inaccessible 
lying within easy access of present engineering skill. The high 

rice now obtained for coals, and the increasing and pressing 
demand for them, ought to direct the attention of capitalists to the 
development of this coal-field, for as a branch of the trade when 
managed with a view to make a profit, and not to grease the hands 
of certain speculators, on the shoulders of whom the responsibility 
of carrying out their grand schemes has never been laid—it will 
produce a higher percentage of profit than anyother. Nocoal seam 
five feet thick and upwards ought to cost, including every cl 
more than five shillings per ton delivered into the railway wagons, 
which, at the present selling price, leaves three shillings per son 
profit. A sale of 50,000 tons per annum at this rate wil produce 
an annual profit of £7500. To open out a colliery in Flinsshire in 
every way capable of producing this quantity per apum ought 
not to cost more than £20,000. This would produce 33 per cent. 
on the capital employed, and £900 per annum for depreciation of 
plant. If such a resuit can be obtained at eight shillings per ton, 
what will it be when coals get to 10s. per toa ° } : 

The quarterly meeting of the North Staffordshire Coal and 
Ironmasters’ Association was held at the Railway Hotel, Stoke- 
upon-Trent, yesterday (Thursday) afternoon week, Mr. F. Wragge 
in the chair, The attendance was unusually large, nearly every 
firm in the district being represented. Trade was spoken of as 
being very quiet and orders scarce. After a conversation on the 
present condition and future prospects of affairs it was unanimously 
resolved ‘‘that the list of prices of finished iron be reduced 20s. 
per ton, and that a reduction be made in the wages of the puddlers 
of 1s. per ton, and of millmen and operatives of other branches in 
proportion.” No formal alteration was made in price of pig iron 
or ironstone, as they had both practically already experienced 
depreciation in value commensurate with the present declared 
tion in finished iron. 
hardware trades of Birmingham and the Black 
be said is that there is a very gradual im- 
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provement being displayed as the year advances. For some 
specialities that are stock goods in different home and foreign 
markets and are of only little work, such, for instance, as bolts 
and currycombs, the demand is heavy. Of the former leading 
makers have enough orders on hand to keep them employed two 
months. The same remark applies to certain of the anvil makers 
about Dudley. 

In endeavouring to move with the times, inventors are active 
in most branches of trade in the West Midlands in an attempt to 
improve upon former processes of manufacture, and likewise to 
produce increasingly-excellent wares. ’ 

In these days, when machinery is so generally recognised as the 
man servant of manufacture, it almost seems absurd to point out 
the advantages steam limbs have over the human. There is no 
process of manufacture so delicate as to be beyond the power 
of machinery to effect, or too intricate for the steam hand 
to evolve. Yet there are many trad2s to which the application of 
machinery is still a novelty, the foolish prejudice entertained by 
the workmen preventing masters from having immediate recourse 
to that aid which science offers to relieve man from the unnatural 
drudgery of his labour. The manufacture of files is one of the 
most important branches of English industry. Sheffield is pro- 
verbially associated with the file trade. Many attempts have been 
made to ameliorate the labour of the men engaged in the different 
branches, but up to the present time they have all failed. The 
men engaged in the different branches earn good wages, and they 
view the introduction of machinery with more bigotry than the 
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of the evidence that was taken was merely corroborative, and it 


was determined to adjourn the inquest in the hope of obtaining | 


fresh information as to the state of the pit, and also to take the 
scientific evidence. 





THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE. 

Tue Iron Trade: The Proposed Reduction of Wages : Meetings of 
Men : Deputation to the Managers—THE SHEFFIELD TRADES— 
SraTE OF TRADE AT LEEDS—THREATENED STRIKE OF MINERS IN 
THE Moriey Distrrict.—THE Coat TRapvE: Increased Railway 
Rates ; The Oaks Explosion: The Adjourned Inquest : Strike in 
the Ashton-Under-Lyne District. 

THERE has been no definite settlement of the proposed reduction 

of wages question, The men at Parkgate have been shown a list 

of prices which the company wish them to work at, and which 


| shows a greater reduction in some instances than others ; in some 


| cases ten per cent. and in others even as much as 25 per cent. 


reduction is proposed. A meeting of the men was held on Monday 
to hear the statement of the deputation who had been previously 
appointed to wait upon the manager of the works. Mr. Griffiths, 


| one of the deputation, said they had met Mr. Headley, the chair- 


old landowner did the construction of a railway. No argument | 


appears to have any weight with them, and any poy to 
their will provokes outrages such as the blowing up of the houses 
in which their opponents reside. The ultimate result of all this 
will be prawn. the driving of the trade away from the 
town. Machinery can forge, grind, and cut files better than they 
can be done by hand, and the work so produced is sounder, more 
perfect, and cheaper. These are important facts. Apart from 
them, the condition of the workmen is improved. The hand 
labour is very severe work, and injurious to the health of those 
who follow it. But even these considerations fail to have any 
weight with the workmen in the trade. So great has the oppo- 
sition been to any change in the method of production, that 
at the present time there is only one place in the United 
Kingdom where the files are produced by machinery. That 
ong is, of course, Birmingham, which has done so much by 

er ready adoption of new principles to benefit trade. These 
works, it is well known, are at Smethwick. We have nothing 
whatever to do with the change through which the Patent File 
Company is passing, but only with the process of manufacture. 
The principle which the company was formed to illustrate is a 
sound one, and must succeed. ‘They have had serious difficulties 
to contend against, but they have been overcome. In establishing 
works to do by machinery what has never been done before, it can 
easily be imagined that many grave obstacles would have to be 
surmounted. Besides, the trade is a peculiar one; there are 
many hundreds of varieties in files. No company would be 
likely to succeed that manufactured only one sort, and for every 
three sizes a fresh pair of rolls, costing £25, has to be manufac- 
tured, Hence the multiplication of varieties added immensely at 
first te the expenses of the company. They were fortunate 
enough, however, to obtain as their foreman a gentleman named 
Davies, who was thoroughly conversant with every branch of the 
trade. To his ingenuity the firm is indebted for some machinery 
which has never previously been applied to the work it is now 
doing, and which adds very materially to the speed of pro- 
duction. Mr. Davies selected sofme 120 different-shaped files, and 
had machinery constructed to manufacture them. These embrace 
flat, hand, square, three-square, round, half-round, parallel, 
weight files, mill saw files, rubbers, floats, cutter, slotting, and 
topping files. Many of these names are, no doubt, new to the 
major portion of our readers; we might extend the list consider- 
ably, but it would perhaps be wearisome. While the production 
is at present limited to the number we have mentioned it must 
not be understood that others cannot be made. 
that the firm would execute any order, for any sort of file, from 
the trade, the only limitation in that respect being the common 
tate of profit. 

On Wednesday a Mr. John Stanton, of Wolverhampton, brought 
for our inspection a gun-lock of simple construction. When the 


We were assured | ago, when the men had their wages reduced as much as 30 per 





man of the board of directors, on Saturday. They had told him 
that the Parkgate men were willing to work at the prices paid in 
the north, and suggested that they should recommence work at 
the old prices until the wages question was settled in South Stafford- 
shire, but neither proposition was accepted, Mr. Headley telling 
them that he could not undertake to come to any definite arrange- 
ment himself, but that he would lay their suggestion before a meet- 
ing of the directors. The mecting was afterwards adjourned. 
The proprietors of the Midland works at Masbro’ have given their 
employés notice of a reduction in every branch of the trade of 10 
per cent. The men have had an interview with Mr. Morrison, the 
manager, and requested to be allowed to work another fortnight 
at the old prices until the matter was settled in South Stafford- 
shire. He replied that he could not consent to such an arrange- 
ment, as the instructions of the directors were that the men, if 
they chose, could commence work at the reduction of 10 per 
cent. The men, in conjunction with those of the Northfeld and 
Elsecar works, have resolved to abide by the decision of the men 
at Parkgate, whatever that decision may be. 

The majority of the men employed in the Sheffield trades have 
now got fairly to work again after the Christmas holidays, but as 
the orders in hand were worked up very close in the ‘‘ bull” week, 
trade is now very flat, and few fresh orders have as 7° been given 
out. This is the season when orders come to hand from Canada 
generally, and a few have arrived, but not te any great extent. 
The better classes of cutlery are in brisk demand, chiefly for 
America; although the passing of a more protective tariff bill in 
that country is still regarded with fear. 
cutlery are only in limited request, and there is no material change 
in the other branches of trade. 

The Leeds Chamber of Commerce in their monthly report for 
December, with regard to the iron, machine, and engineers’ tool 
trades of that town, observe:—‘‘ The iron trade generally has been 
dull, and orders are scarce. This is always more or less the case 
at this season, but it is much more so than usual this year. There 
is no improvement to report in the machine trade, and most of the 
makers are short of work. The engineer tool makers are generally 


The common classes of | 





wages, there is a prevalent feeling that should such a step be suc- 
cessfully carried out in Staffordshire, notices will be posted up at 
all the works in this district where they have not yet been given 
at the close of the present menth. In connection with the present 
low prices accepted, it may be stated that quotations for railway 
bars here have arrived at a point which has not been touched for 
the past five or six years; and as, from the favourable circum- 
stances in which Welsh ironmasters are placed, they can, and are, 
manufacturing iron even cheaper than in Belgium. They have 
been enabled, and in all probability will continue to hold their 
ground in the great competition which is going on, and it is 
not unreasonable to suppose that such orders which may come 
upon the market will naturally come here. <A great deal has 
been said about the competition of Belgiian ironmasters, and 
a feeling of excitement raised as to their success against 


the British ironmasters. In this district, however, there 
exists no fear of ‘the foreigner” entering the mar- 
kets ; and many of the announcements made about 


what has been done and what will be done by them are 
looked upon as ‘“‘ sensational” intelligence, as for instance the 
announcement that Belgium had secured a Russian order for 40,000 
tons of railway iron, which, to say the Jeast, was very premature, 
no decision having, it appears, been yet arrived at. The quantity 
of iron exported since the opening of the new year has been on a 
small scale ; this, in some measure, is to be ascribed to the late 
unfavourable weather greatly interfering with shipping operations, 
but the principal cause is the finishing up of the American orders. 

The year 1867 has opened with a great deal of uncertainty, but 
it is pleasing to add that its future prospects are of a fairly en- 
couraging character, more especially in the foreign trade, the 
advices from nearly the whole of the markets abroad being gene- 
rally hopeful, and should no impediment arise in the political 
atmosphere to disturb the natural course of events, the demand 
for iron during the year may be expected to be tolerably good —in 
fact, much better than it was during the last half of the past year. 
A few foreign orders have been placed since the commencement of 
the quarter, and tenders for two or three good contracts of railway 
iron are shortly expected to appear. ‘Ihe pig iron trade is in- 
lg with no prospect of any immediate improvement taking 

ace. 

The demand for tin-plate is rather quiet, and prices are low, but 
makers are in hopes of a revival taking place before long in the 
placing of orders and in quotations. 

During the past fortnight the weather has interfered with the 
steam coal trade of the district, and the quantity cleared out for 
the foreign markets has been below the average. There are, how- 
ever, plenty of orders in hand, and full operations can be reckoned 
upon for some time to come at the various collieries. The home 


| demand shows a steady increase, and a much larger traffic would 
| be done if accommodation could be provided for it by the railway 


| 
} 
| 
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keeping the hands pretty well employed, but it is to some extent | 


to stock. Locomotive makers continue as before. The demand 


for cut nails is dull.” 


The miners in the Gildersome and Morley district have given | 


their employers notice of a demand for an advance of wages to 
the extent of 10 per cent., and to have house coal free on the ground; 
that the price of coal to the public had been advanced. The 
advance upon coal was 10d. per ton, and the masters have offered 
the men 1d. per ton, or 74 per cent. The men have conceded the 
question of fire coal, but the masters will not give way from their 
offer of 74 percent. There was a strike in this district four years 


cent. In September and October, 1865, they got 15 per cent. of 


| their wages back, and now they ask for 10 per cent. more, which 


cartridge is fired from the piece to which this lock is affixed the | 


hammer flies back to half cock instantaneously. The invention 
consists of a small spring outside the lock plate, which bears 
against the neck of the hammer, and is applicable to all sporting 
guns, both breech and muzzle-loaders, bar and back action, needle 
rifle, and military rifle of every description, and this invention can 
be attached to any gun in present use, even the No, 53 Enfield 
that is now being converted into the breech-loader, without inter- 
fering with the woodwork, or any other portion of the gun, except 
the lock-plate and cock. Should the self-action become damaged 
under any circumstances the lock is still as serviceable, as the self 
half-cocking safety action is totally independent of any position 
of the action of the lock. 

We may also draw attention here to a few of the patents that 
have just been sealed relative to other local hardware branches. 
Mr. Bayliss, of the firm Bayliss, Jones, and Bayliss, Monmore 
Green, Wolverhampton, improvements in machinery used in the 
manufacture of bolts and railway spikes; Mr. Charles Foster 
Cotterhill, of Cannock, improvements in the manufacture of 
earthenware pipes; and Mr. J. Storer, Dudley, improvements in 
lubricators. 


The inquest on the bodies of the men killedin the recent explosion 


' the case on the part of the sufferers. 


at Talke, Staffordshire, was resumed yesterday, before Mr. Hard- | 


ing, coroner for the district. Mr. Wynne, Government Inspector 
for North Staffordshire, and Mr. Evans, Government Inspector for 
the Midland district, were in attendance. Mr. Keary, solicitor, 
appeared in behalf of the North Staffordshire Coal and Iron Com. 
pany, and the owners of the colliery and several mining surveyors 
were present to hear the evidence. Several witnesses were exa- 
mined, including Mr. Johnson, general manager of the company, 
and Mr. Thomas Nechells, the underground manager. The latter 
said he could not tell the cause of the explosion. Probably some 
of the men had the top off theirlamp, ormight have had matches in 
their pockets, The evidence of other witnesses went to show that 
the men had heen in the habit of smoking in the pits, that 
matches and pipes were found in the pockets of some of the dead 


. 6 P J | 
men ; “‘and that there was otherwise a considerable amount of | 


carelessness,” though the wituesses did their best to shelter their 
comrades. On Wednesday the inquest was continued, when the 
same professional gentlemen as were present on the previous day 
again attended. The evidence was chiefly of a corroborative 


nature, and went to show that there had been at various times | 


“ blowers ” which had caused the men to stop work and leave the 
pit. These blowers it appears were generally cleared away by the 
action of the fresh air, so that not much danger. was expected 
from them. One of the men at work in the pit at the-time of the 
explosion said there hi been a blower that morning, and it had 
not terminated when the explosion took place. Other witnesses 
— lest pe Ge ouaking 4 the air at the time of the explosion, and 
icult if was oi 
Henn mage A ~, hehe for them to find their way to the 
made their lamps altogether useless, 
= ya or nam as the fire 
stoutly denied that they ever smoked in the pit, or 
others, And they also denied their having a hopes the Bane, 
though pipes and keys in abundance were found on the persons of 
the killed. Before any evidence was given Mr. Wynne, the Govern- 
ment Inspector, made a statement, in which he said it was re- 
rted that Mr. M‘Donald, of the Miners’ Union, had said the 
arecastle pit had been in sucha state for months and months 
that it was expected to explode at any moment. N ow, if such a 
statement was true, the author should come forward and prove it, 
as he (Mr. Wynne) had not the means of doing so. The remainder 


in consequence of the thick smoke, which | 
and the great amount of dirt | 
passed. All the witnesses | 


| it may be added, the safe principle u 
| ness, 


if they succeed in getting will still leave them 5 per cent. below 
the prices current in 1861, though coal has been advanced twice 
since then—1s. 3d. per ton in 1865, and 10d. per ton on the Ist of 
the present month. 

The coal trade is still very brisk, and the deliveries of coal this 


| 
| 


| 


week have been large, but insufficient to meet the demands, they , 


being so great. Trade to the manufacturing districts has been 
brisk this week, and also to London and country markets. The 
Manchester, Sheffield, and Lincolnshire Railway Company have 
given notice to the colliery proprietors of South Yorkshire that on 
and after the 14th inst. the increased rates for slack will be 
charged on other descriptions of coal. The inquiry into the 
cause of the Oaks explosion was re-opened on Monday last at 
Barnsley. The witnesses examined were chiefly the survivors of 
the explosion. 
district, was present, in place of Mr. Charles Morton, who is 
seriously indisposed. Mr. Kenyon Blackwell and Mr. Serjeant 
Robinson attended on behalf of the Government ; Mr. Vernon 
Blackburn for the proprietors; and Mr. Bourne, from the office of 
Messrs. Shaen ped Roscoe, London (instructed by the National 
Miners’ Association, and the Beneficent Society of London), watched 
The inquiry was again 
resumed on Tuesday, when, after hearing some further evidence, 
it was again adjourned. There is nothing new to report in con- 
nection with the state of the colliery. Part of the immense 
scaffolding which is to support the enormous weight of material 
which will be required to close up the only remaining shaft has 
been put down, and the work is expected to be completed in a few 
days. 

‘The miners in the Ashton-under-Lyne district have given their 
employers notice of an advance of twopence in the shilling on all 
work done, and if the demand was not complied with, to cease 
work on the expiration of the respective notices. The employers 
have refused to give the advance, and have intimated their inten- 
tion of lowering the price of coal. 
expired, and the men have ceased work. 





WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent. ) 


| THE Iron TRADE: Reduction in the Nominal Quotations: Fa- 


vourable Position of the Welsh Makers: The Wages Question ; 
Foreign Competition: The Exports: Present Demand —T1x 
Piate TRADE—STEAM AND House Coat TRADES—QUARTERLY 
MEETING OF TIN PLATE MAKERS-—ADJOURNED MEETING OF THE 
CAMBRIAN RarLway CoMPANY—THE RETURNS OF THE TRADE 
OF THE SouTH WALES Ports. 
THE adjourned preliminary meeting of ironmasters having definitely 
decided on reducing the list prices 20s. per ton, or, in other words, 
reduced nominal quotations to the prices actually accepted, it is 
hoped that home consumers will Be induced to bring forward 
some of the orders they have so long held back and enter more 
freely into transactions. The iron trade of this district has 
severely felt the want of confidence which pervades most branches 
of industry, although not to the same extent as other iron-pro- 
ducing districts, as they have been enabled, throughout the 
lengthened depression which has characterised the iron trade 
generally, to keep their works going with tolerable regularity 
without any reduction in the scale of wages, and in the face of 
very low prices. This doubtless is in a great degree owing to the 
favourable position in which Welsh ironmasters are placed, and, 
n which they conduct busi- 


They have, as a rule, the and ironstone fields in their 


own hands, and the majority of the works are situated where there 
With respect to the reduction in 


is an ample supply of minerals, 


| and this reduced the £21,500 by that amount. 


Mr. Dickinson, the inspector for the Pendleton | 


Many of the notices have | 


companies, 

There is an average inquiry for house qualities, and the pits are 
fairly employed. 

The quarterly meeting of the rembers of the tin-plate trade was 
held at Gloucester, Mr. Woodruffe, of the Machen Works, Mon- 
mouthshire, inthechair. Thetrade was well represented, and among 
the buyers present were Messrs. Nash and Co., Liverpool, and Von 
Dadelszen and North, London. ‘ihe reports received from the 
different works were to the effect that stocks are exceedingly low; 
in fact, there are no stocks in the hands of the majority of the 
makers, and they are, as a rule, comparatively well placed for 
orders, taking into consideration the time of the year. A few 
weeks ago there was a slight lull in the demand from some of the 
export markets, but since then there has been a partial rally, and 
contracts have been entered into more freely of late. The 
American inquiry this year is expected to fully realise expecta- 
tions, and as this is the principal foreign market upon which the 
trade depends, the prospects Tor 1867 are considered favourable. 
From the Continent, the East Indies, and the Australian colonies, 
there is no material change to note in the demand. Home require- 
ments are not quite so large as usual, owing to the depression 
which prevails in other branches of trade, but an improvement is 
looked forward to before long. After some considerable discus- 
sion it was determined that no change should be made in the 
prices of last quarter, viz., 32s. per box for charcoal I.C. delivered 
at Liverpool, and other qualities in proportion. The members, as 
usual, dined together after the meeting. 

At the adjourned half-yearly meeting of the shareholders of the 
Cambrian Railway Company, the chairman (Mr. J. W. Johns) said 
there was due on revenue account for dividend £21,516, but he 
was sorry to say that on going more fully into that item they 
found it had been reduced, in consequence of bad debts, to £2900, 
which, he believed, was beyond recovery. In the £21,500 there 
was an item of £14,800 debited against Mr. Savins’ inspectors, 
from which deductions were to be made to the extent of £7170, 
Beyond this there 
was £4760 advanced by Mr. Savins’ inspectors, so that, in fact, they 
had to deduct £12,300. Then, in addition, there were disputed 
items as to wagon and engine hire, which, he thought, would re- 
duce the balance to £2900. The chairman then alluded to the 
sequestration which had been issued against the funds of the com- 
pany on an ex parte statement by a gentleman who had a slate 
quarry on a portion of the line, observing that it simply related 
to an engineering question as to the he‘ght of a bridge passing over 
a tramway, the complaint being that it was Gin. lower than it 
ought to be according to the Act of Parliament. Proper represen- 
tations were made to the court, and the sequestration was re- 
moved. Parties in the country, however, were not aware of it, 
and they became alarmed, and pressed for the payment of their 
accounts, one gentleman at once putting in the bailiff for 
£900. Within twenty-four hours of the sequestration being 
recovered the claims were paid, and the company was now 
free from any such matters. The interest on all debentures of the 
Cambrian line proper had been paid with the utmost regularity 
until the present month, and there was now due £4294, which 
would be paid about the 15th inst. The traffic was ample to pay 
every possible claim for debenture interest, the tetal of which was 
£10,600 for the half year on the Cambrian capital, and £10,270 on 
the coast capital, making for the year £20,900. The traffic 
account for the past six months showed, after paying the working 
expenses, a balance of £34,000, and when the Welsh coast was 
opened, which would be shortly, they would have an additional 
£10,000 for the six months, giving the company £44,000 with which 
to meet a payment of £29,000. He asked the meeting simply to 
adopt the report and accounts, with the exception of those parts 
relating to the distribution and declaration of a dividend. Mr. 
Higgins proposed as an amendment that a committee of investiga- 
tion be appointed, with power to call for all information, and 
report to a subsequent meeting. It was, however, not pressed, 
and after a long discussion it was resolved that the meeting be 
adjourned to the 21st of February. 

The returns of the trade of the South Wales ports for the 


| month of December, 1866, and the corresponding month of 1865, 





are as follow :— 
EXPorTS OF COAL. 


December, 1866, December, 1605. 


Tons. ons. 
Cardiff .. .. oo oe ee 145420 .. 2» ec eo ee 125,521 
Newport .. «2 «. +s 22,269 .. eo «2 oe «© 30,145 
Swansea .. oo cc 46,761 2. oo co oe oe 37,187 
Lianelly .. «+ 9,872 co ce co ce 8,821 
SHIPMENTS COASTWISE. 
December, 1866. December, 1865, 
Tons. Tons. 
Cardiff 1.2 «s+ oe oe GB,07 1. «ce co ve of 59,472 
Seth. ke. 40,0 SA oi ve Sse GD 
Bwansea .. cc co co co 39,648 2. oe co ve oo 17,581 
Lianelly .6 «2 «ee e+ oe 10,804 .. oe ce co 12,447 
Newport also exported 4913 tons of iron, Cardiff 7070 tons of iron 


and 1488 tons of patent fuel, and Swansea 175 tons of iron and 
8651 tons of patent fuel. The repairing of the hydraulic tip, un- 
favourable weather, and a variety of other causes, kept the coal 
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returns from Newport down in December, but there was no falling 
off in the demand. There was a brisk demand for house coal 
during the month from the west of England and Irish markets, 
and hence the large increase in the shipments. Of the iron 
exported from Newport and Cardiff New York took 2135 tons, 
Halifax 464 tons, Daliiness 1242 tons, Boston 1002 tons, and New 
Orleans 3483 tons, which indicates that there was a considerable 
revival in the American inquiry. 








SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

THe GLascow Pic IRoN MARKET—MANUFACTURED IRON —THE 
Coat TRADE—REVIEW OF THE CLYDE SHIPBUILDING TRADE— 
APPOINTMENT OF A LOCOMOTIVE SUPERINTENDENT FOR THE 
Norru British RatLway CoMPANY—VESSELS LAUNCHED DUR- 
ING THE Past WEEK. 

THE Glasgow Pig Iron market was steady to-day (Wednesday). 

No transactions reported. Buyers, 54s. 6d. prompt cash ; sellers, 

54s. 74d. Prices current are as follow :— Pig iron, Mixed Nos., 

Warrants, 54s, 4}d. to 54s. 6d. ; No. 1 G.M.B., 54s. 9d. to 55s, ; 

No. 3, 54s. 3d. to 54s. 6d. ; Gartsherrie, No. 1, 66s ; Coltness, 

No. 1, 63s. ; Glengarnock (at Ardrossan) No. 1, 61s. 6d. 

The shipments of the week somewhat exceed those of the corre- 
sponding week of last year. 

MANUFACTURED IRoN.—The new year opens with an unsettled 
market, and prices in the meantime are held in abeyance. The 
ironmasters in Staffordshire have resolved on a reduction of 20s. 
per ton from the list price ; the trade here is expected to follow to 
some extent. Owing to the holidays, however, little definite has 
been fixed ; but we believe the makers of first class bars will de- 
clare a reduction of 10s. per ton, while smaller makers, who have 
already reduced prices considerably, will adhere to the prices 
current before the new year. Much depends on the spring trade; 
but one thing is certain, bar iron cannot be made with profit much 
under the present rates, unless a material reduction can be ob- 
tained in the price of both coal and labour. In shipbuilding iron 
there is still a very limited demand, and at this moment there is 
little prospect of much increase. A few contracts are coming to 
the Clyde, but they only seem to keep the building yards from 
shutting up altogether. Quotations remain as formerly, but next 
week a considerable alteration may be expected. 

The coal trade continues depressed, and orders are scarce. A 
reduction in prices of 6d. per wagon has taken place, as will 
appear from the following quotations :—Main and common 
hard, for shipping, per ton of 20 cwt., laid down, 7s. 6d. to 8s. ; 
best splint, do., 8s. to 8s. 6d. ; Wishaw household, for shipping, 
8s. 2d. to 8s. 6d. ; dross, laid down, 4s. 6d. to 6s. ; household, best 
quality, delivered, per wagon of j24 cwt., 10s. to 13s. 6d. ; second 
quality, per do., 9s. to 12s. 6d. ; steam boat, per do., 10s. 6d. to 
12s. 6d. The advices of coal shipments at the principal ports, 
— an amount greatly under that of the corresponding week of 

ast year. 

In 1865 the number of vessels built on the Clyde was 263, repre- 
senting a total of 151,998 tons and 23,857 horse power ; while there 
were building or contracted for 185 vessels, with a tonnage of 
140,548, and 18,750 horse power, making in all 448 vessels, 292,546 
tons, and 42,607-horse power. This year the returns show a con- 
siderable falling off, especially as regards vessels on hand. There 
have been built, excluding a few fishing and other boats of unim- 
portant character, 239 vessels, representing a total of 132,619 tons, 
and 16,974-horse power ; while there are building or contracted 


for 109 vessels, with a tonnage of 81,511, and 9,337-horse power, | 


making in all 348 vessels, 214,130 tons and 26,311-horse power. 








This shows a decrease from 1865 of 100 vessels, 78,416 tons, and | 


16,296-horse power. This striking deficiency may be easily ac- 
counted for by the partial depression in the shipouilding trade 


which followed the cessation of the war in America, by the subse- | 


quent monetary panic, which from the prevailing want of confi- 
dence has had such an effect in limiting operations in so many 
branches of business, and also by the variances which have existed 
between employersand workmen in different departments, and parti- 
cularly in the shipbuilding trade itself, the disorganised state of that 
portion of the labour market having, we are informed, been the occa- 
sion of a losstothe Clyde of orders, which inthe condition of matters 
could not be undertaken, to the extent of at least £350,000. The 
amount which, from this cause, the workmen in the shipbuilding 
trade have lost in wages has been estimated at from £150,000 to 
£160,000. But if we calculate on the extent to which other 
branches who contribute to the get up of a vessel have suffered, 
it is believed the actual loss in the value of mr oy. will not be 
much short of a million sterling. At present the shipbuilding 
trade continues very dull. Few orders are coming in ; an immense 
number of hands are in consequence idle, and some of the masters 
arethinking of putting down ships to keep the men at work during 
the winter. A reduction of from 2s. to 6s. a-week has taken place 
on the wages of all classes employed in shipbuilding. Masters are 
using every endeavour to pay the men according to their merits, and 
while some have been reduced by 5s. or 6s., probably others have 
experienced no reduction at all. There is a general feeling enter- 
tained that the trade will experience a great revival in the spring 
of next year ; but ere the winter is over there is little doubt that 
much and increasing distress will be experienced by the workmen 
and their families. 

On Saturday Messrs. A. M‘Millan and Son launched from their 
building-yard a very fine wood ship, classed ten years Al at 
Lloyd’s, and named the Alcester by the wife of Captain Matthew 
Fleming, the commander of the vessel. She is the property of 
Mr. Hugh M. Patten, of Greenock, and is for his West India 
trade. Having been coppered and rigged on the stocks immediately 





after being launched, the Alceste was towed to Greenock. Her } 
principal dimensions are :—Length, 160ft.; breadth, 30ft. 9in.; | 


depth, 19ft. 7in. 
tons o.m. 
On the same day (Saturday) Messrs. Dobie and Co. launched 


Her burden is 677 tons n.b.m., and 710 ; 


from their shipbuilding yard at Govan an iron sailing barque of | 


541 tons, b.m., the property of Messrs. Hargrave, Ferguson, 
and Co., of Liverpool. She was gracefully named River, Boyne, 
by Miss Smith, Paisley-road, Glasgow. is is the third vessel 
built by Messrs. Dobie and Co. to the order of the above firm. 
Messrs. Dobie and Co. have at present on hand two other vessels 
of the same dimensions, and one of 430 tons. Another ship of 


540 tons will be laid down on the berth vacated by the River | 


Boyne. The River Boyne and the others in course of building 
are all for the South American trade. 

Messrs. John ,Reid and Co., of Port Glasgow, launched on 
Monday a beautifully modelled first-class iron ship, named the 
Cairnmore, for Messrs. Nicholson and M‘Gill, of Liverpool. She 
is 1020 tons, builders’ measurement, and 975 tons register, and is 
intended for the San Francisco trade. The ceremony of breaking 
the bottle of wine on the ship’s bows was executed in gallant 
style by Mrs. Robert Cumming, wife of the commander. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 
LiverPooL: The Cunard Company : The Great Eastern : Mersey 


| 


Docks and Harbour Board—Nortu Eastern District: T7'rade | 


of the River Tyne Commission : Steam Shipping : Shipbuilding on | 


Tyne and Wear —TRENT AND HUMBER SHIPBUILDING CoMPANY— 
Huy Wesr District DRAINAGE WoORKS—BRIDLINGTON Har- 
BOUR—MIDLAND Rattway: Leeds and Bradford, &c., Sections 
—HvuLt Watsr SuPPLY—THE WAGES QUESTION IN LaNCa- 
SHIRE—TRADE OF LIVERPOOL. 
CoMMENCING with Liverpool, we may note that the Cunard Com- 
pany, in view of the expiration of their contract for the convey- 
ance of the North American mails, have applied for extended 
dock accommodation at Liverpool, to meet the anticipated increase 


| 


. has been a large increase in the number of iron screw colliers 


of the mercantile portion of their business with Halifax, Boston, , 
and New York.. The Great Eastern will shortly be placed on a! 
gridiron, which has been constructed onthe fore-shore near New , 
Ferry. The engineer of the Mersey Docks aud Harbour Board | 
has officially reported that the northern entrances to the Birken- | 
head docks may possibly be completed by Easter and the Morpeth | 
dock by May. At the last meeting of the board an opinion was | 
expressed that it would be best to wait and see what trades would 
go to Birkenhead before the board attempted to provide more ac- 
commodation. 

As regards the north-eastern district, we may observe that there 


trading from the Tyne docks ; thus, in December, no fewer than ; 
163 screw colliers loaded cargoes and sailed from the docks. The 
largest quantity of coal shipped in one day was 4000 tons, but, as 
the present shipping berths have been found inadequate to the 
trade of the docks, new berths will be opened in the spring. No 
less than 90 colliers ship coal at the re Dredging operations 
have been completed in Shields Harbour by the River Tyne Com- 
missioners, the screw moorings having again been nearly replaced 
on the south side of the water, and there is now deep water berth- 
age for any number of vessels of the largest size which may be 
brought into the harbour. The ships building on the Tyne at the 
close of 1866 were comparatively few. Messrs. Palmer and Co. 
(Limited) had one vessel, an iron screw-steamer, of 750 tons. 
Messrs. Marshall Brothers, of Willington, had one—an iron brig. 
Messrs. Redhead, Softly, and Co., had three vessels on-—two wooc 
tugs and one iron one. Messrs. T. and W. Smith had an iron 
screw-steamer complete of 400 tons, and a barque of 400 tons. 
Messrs. C. Mitchell and Co. had three iron ships, all screws. 
Messrs. A. Leslie and Co. had one screw of 670 tons. Messrs. 
Schlesinger and Davies had an iron screw-steamer of 680 tons. 
Messrs. J. Wigham, Richardson, and Co., had a tug of 120 tons. 
There were also four tugs and ten timbered ships building by other 
firms. 

It appears that in 1866 there were launched on the Tyne 110 | 
vessels, with an gate burthen of 51,807 tons, showing a de- 
crease of 12 vessels, and 25,608 tons, as compared with 1865. 
On the Wear in 1866 there were 148 ships built, with an aggregate | 
burthen of 52,990 tons, being a decrease of 31 vessels and 23,803 
tons, as compared with the preceding twelve months. Of the 110 
vessels built on the Tyne 98 were steamers, having an aggregate 
engine power equal to 6,809 horses. 

A first dividend of 6s. 8d. in the pound upon the debts of the 
Trent and Humber Shipbuilding Company is about to be paid by 
Mr. Gamble, the official Liquidator. 

The Hull west district drainage works are progressing satis- 
factorily. 

A considerable improvement has been effected in Bridlington 
harbour by an extension of the north pier. The new works were 
executed from the designs of Mr. J. Cooode, C.E., the contractors 
being Messrs. S. and T. Crawshaw, of Askam Bryon, near York. 

The passenger and goods traffic on the Leeds and Bradford and the 
Shipton sections of the Midland Railway, as it existed previously to 
the flood of November last, has been resumed. 

The supply of water to Hull last year amounted to nearly 
1,275,000,000 gallons. In 1864, the corresponding total was 
1,190,000,000 gallons, and in 1863, 1,186,000,000 gallons. 

A meeting of delegates from the associated operative cotton 
spinners of Lancashire, Cheshire, Yorkshire, and Derbyshire was 
held on Sunday, in Manchester. The object of the meeting was 
to consider a proposed reductiox of 5 rd cent. in the wages of the 
operatives of North and East Lancashire. The delegates passed a 
resolution earnestly recommendin, the parties interested in the 
proposed reduction to submit the question in dispute to the arbi- | 
tration of persons of acknowledged respectability, having no direct | 
or immediate interest in the matter. H 

On Saturday the customs authorities at Li-erpool issued a | 
statement in which the merchant value of the yoods imported | 
from the Continent into Hull, West Hartlepool, Goole, and Grims- | 
by, and removed thence under customs transit regulations to Liver- 
pool for exportation during 1866, is set down at £1,776,502, as com- 
pared with £1,169,898 in 1865, showing an increase of £601,604 last | 
year. The merchant value of goods forwarded from Hull in 1865 | 
was £1,029,824, while during 1866 the value was £1,257,669. | 











PRICES CURRENT OF TIMBER. 






































1867. 1866. 1867. 1€&66, 
Per toad— £ m2 58/2 & £ 8. Perload— 224064645 
Teak ..cseeeeeeee 9 O1O 10/11 013 O || Vel. pine, per reduced C. 
Quebec, red pine .. 3 5 415) 3 5 415 Canada, Ist quality 17 01910 16 1019 10 
yellow pine... 215 310| 215 315 Mud do... 12.014 0 121014 @| 
St. John’s N.B. yel.. 0 0 0 0} © O O O || Archangel, yellow. 12 613 0 13 014 0} 
Quebec, oak, white... 510 6 0} 415 5 5 | St. Petersburgyel.. 10 10 1110 10 10 12 0} 
birch 310 410] 4 5 415 | Finiand . 8 6 910 8 610 
Memel .... 0o000;0000 - 0006006 10 015 o| 
elm 310 5 0| 310 5 0 + 9 01010 91011 @| g 
Dantzic, oak 310 6 0} 310 6 0} white 8 0 810 810 9 0} g 
fir.. -2 0 310| 210 310 || Gefie, yellow...... 9 Ol © 10 O1110; « 
Memel, fir ........ 3 0 310| 3 © 310!|Soderhamn ...... 901010 9101110 
Riga ....s.0e -3 09 3 5| 3 5 3 1 || Christianis,perC. 
Bwedish ..........118 23] 2 5 210|| 12f.by3 by 9$ 18 092 0 18 033 0 
Masts, Queb rd. pine 6 0 : . ge a. Prd oes 
. pine 5 0 ec: ank, Dn . 
eee 0001000 0) en bent O14 1 4 01616 
Lathwood,Dantafm. 410 510] 510 7 10 | Staves, per standard M. 
‘St. Peter’s 610 710] 710 & O | Quebe pipc...... 80 085 0 75 0f0 0 
kere gt 12f. 5 pee a Pee Segara 021 0 2 025 0} 
bec, w ruce “2 own 4 -, 
annie doom 13 015 0112101410 pip: ...... } 180 0 200 0170 0 190 0 
PRICES CURRENT OF METALS. 
| 1867. 1866. 
| COPPER—British—cake andtile,| £ s. d. <£ &. a.) £:4a4 £584 
82 0 0.. 86 0 0) 102 0,0..106 @ 0) 
| 63 0 0., 89 0 0/104 6°0..109 0 0} 
86 0 0, St O 0/106 O O..111 0 0} 
91 0 0.. 9% O O}11l O 0.116 0 0) 
82 0 0.. 8 O 0/107 O 0..110 0 0} 
0 0 0.. 0 0 0/108 O O..111 0 0 | 
178 0 0. 0 0 0) 9% 0 0..96 0 0 
- 5! | 47-0 0.. 78 0° 0/'96 0 0.. 0 0 0} 
YELLOW METAL, per lb. ......| 0 0 7} 0 0 8 0 O 0 010) 
TRON, Pig in Scotland, ton... 214 % 3 6 O cash. 
, Welsh, in London . 610 v.. 7 0 0} 715 0. 8 0 0 
Wales......+. 610 0.. 515 0] 700.75 0 
Staffordshire..| 717 6.. 8 5 0) 815 0. 00 0 
Rail, in Wales ..ccscsoeeeeee| 5 5 01. 510 0) 7 0 02. 7 5 0} 
Sheets, single in London ....| 10 0 0.. 10 5 0| 1015 0.. 0 0 0| 
Hoops, first quality..........| 9 0 0.. 9 5 0} 915 0.. 0 0 0) 
N ities: Te Gs STR Ce Ge 8 F Si 
Swedish ...cscccccccesecee | 10 5 0,, 1010 0] 1110 0.. 12 0 0| 
LEAD, Pig, Foreign, per ton . 1910 0.. 0 0 0} 2012 6.. 21 0 0) 
English, W. B.. 22 7 6.. 2210 0) 2210 0.. 0 0 0} 
Other brands 19 7 6.. 20 5 0| 21 5 0.. 21 15 ¢| 
Sheet, milled 21 00.. 0 0 0} 22 5 O.. 2210 0 
Shot, patent .. 2400... 00 0/2450. 00 0} 
or minium. 2110 0.. 2115 0} 2210 0.. 0 0 0 
White, dry..... 31 0 0.. 31:10 0} 29 5 0. 0 00 
ground in oil. 30 0 0., 322 0 0} 28 0 0... 29 0 0 
Litharge, W.B....cccccccesse | 2415 0.. 25 0 0) 2415 0.. 25 0 0 
QUICKSILVER, per bot. ........| 617 6.. 7 0 0) 718 6. 8 0 0) 
SPELTER, Silesian, per ton......| 22 9 0.. 0 0 0| 23 0 0., 2310 0} 
English sheet’ secccceccceees | 28 0 0.. 0 0 0; 28 0 0..%°0 0 0} 
White zinc, powder..........| 9 9 0. 000) 000. 00 0 
STEEL, Swedish faggot ........| 15 0 0.. 0 0 0) 16 0 0.. 0 0 0 
Diiiiassdécccctscccccesets| CEO CHOW e. 89 6 
TIN, Banca, per cwt csccccceee| 4 7 O1. 4 7 0] 416 0.. 417 0 
Straits, fime—cash ......000.| 4 5 % 4 6 6] 410 0.. 41010 
Prompt 3 months . 4 610.. 0 0 0) 413 0. 000 
English blocks 470.000) 6 3 6.0090 0 
Bars seceee . 480.000 530.000 
Refined, in b! eeeececene 410 0.. 0 00) 550. 000 
TINPLATES, per bx of 225 sheets 
IC COBC. ce ccccccsccccccceese 140. 160) 160. 18 6 
110 0.. 112 O} 1128 0. 11 6 
111 6. 112 O} 112 0. 113 6 
TX ditto... cecccccces covccces 117 6. 118 Of} 118 0. 119 6 





The following is Messrs. Woodrow and Son’s (of Glasgow) | 


annual circular and statistics :— 
The year 1866 has done much towards opening up some of those cesspools of 
commercial corruption with which this country has been infested since the 





—=3 
introduction of “ limited liability companies,” or what might be much mor 
appropriately termed “ financial snares.” lut for such gigantic impositions as 
Barned’s Bank and kindred institutions, we should not have had to record in 
connection with our trade, the blighting influences of one of the grossest and 
most stupendous deceptions that ever was concocted. Beginning at a time 
when activity prevailed in almost every department of our trade, and with 
prices already enhanced to a safe maximum, by reason of demand being in 
excess of supply, the combinations were successful in raising the prices far 
beyond their level—of sending consumers elsewhere to supply their wants, and 
ultimately of handing over to their ** official avsignee” that which they could 
neither hold nor pay. Their game of * beggar-my-neight ” was doubtl 
cut short by the great financial arisis that took place in May, eventuating as it 
id in a fall of fully 30s. a ton in the price of iron within ten days, and a reign 
of 10 per cent. for money for more than three months. 

The advent of such fictitious prices as prevailed for the first four months of 
the year affected our export trade much more seriously than our local, as will 
be seen by a reference to the annexed tables. But as prices have at times 
ruled very low since the middle of May, a great impetus has been imparted to 
our home trade, where many contracts that were kept in abeyance, in hopes 
of a speedy re-action, have since been vigorously pushed forward, 80 that now 
the returns under this head are eminently satisfactory. 

The falling off in our exports amounts to nearly 100,000 tons, whereas 
locally it is only 32,000 tons, Of this about 10,000 tons applies to foundries, 
the remainder to malleable ironworks ; hence it is obvious that, despite adverse 
circumstances, our foundry trade has been remarkably good throughout the 
year. In bar iron there has been considerable depression both from foreign 
and local causes, the most noticeable among the latter being the shipbuilders’ 
strike and the high prices of raw material. Now that foreign manufacturers 
are entering so largely into competition with us, even at our own doors, it 
will be incumbent upon the employers of labour in this country so to break 
down the power of unions as shall enable them once more to compete with 
their neighbours, nor dread accepting a contract for fear of their men. 

Our ironmasters have adopted a very prudent course in curtailing their 
“*make,”’ in order to counteract the “ Union,” by whose fiat reduced workings 
now prevail. Owing to this measure tbe production of pig iron in Scotland 
for the past year is less by 170,000 tons than in 1865; and the furnaces in 
blast number only 98 against 136; and as the resolution of the ironmasters con- 
tinues in force until the end of March, the production of 1867 will likewise 
show a falling off when compared with its more i li d In 
connection with this reduction in the “make,” we have an almost equally 
important decrease in the stock, which is now less by 142,000 tons than at Ist 
January, 1865. The total available stock, inclusive of Carron, is 510,000 tons, 
being the smallest we have had since 1860; and with the prospect before us of 
a continued demand from America, a greatly improved one from the Continent, 
and a good healthy trade at home, we expect to see a still further inroad made 
upon it during the now current year. Above all, we hope to see prices keep 
steady at or near such point as will remunerate the producer, stimulate the 
consumption, and do good to all. 

SCOTCH PIG IRON TRADE, 1866. 
Stock on hand Ist January, 1866 .. 652,000 tons. 
Production during 1866"... 994,000 











Shi i a —~ 1,646,000 tons. 





from 


* 


F , Foreign, incl 
English ports .. ae 


ee 342,757 tons. 
Ditto coastwise and by railways .. a 3 


318,899 
Local consumption at foundries oe 300,544 ,, 
Ditto at malleable iron works .. ee «+ 178,800 


———— 1,136,000 tons. 





Stock in hand Ist January, 1867 .. 


t ee ee 510,000 tons, 
Distributed as follows:—In ( onnai’s stores / 


300,957 tons. 


Canal Co.'s stores es 29,952 ,, 
J Makers’ and other stores 94,091 ae 
Estimated as in Carron Co.'s stores., «> 85,100 ,, 


510,000 tons. 


Redtction of Stock during 1866 oe ee ee 142,000 tons. 


FOREIGN SHIPMENTS DURING THE YEARS 1855 TO 1866 INCLUSIVE. 
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PIG IRON WORKS IN SCUTLAND. 
“ae Furnaces Furnaces, 
Dec. 29, 1866, Dec. 29, 1666. 
are Works. er oe 
Works. eles = C) nile? 2 
8)23| 2 E4/35| 5 
reel = ew sd 
i to! 6 Sh Germs. « » so % 4 5 
Gartsherrie .. «. «.) 19) 8) Wl Cader 2. 1. cs --| 6| 2] 8 
Rgliaten-. 2 2+ +] $1 5] s)omen :. : -- +] 31 8] 4 
| Lugar ee io ws wee 3| 4] Shotts .. «+ «+ + 3 1 4 
Muirkirk oo ccf BS] os 3] Castlehig «+ «+ «e+! « 3/| 3 
Portland.. .. «2 ..| 3| 3| 6| Wishet «- jist 
Gl ock .. 5| 4] 9f Kianeil.. ° 3) 1] 4 
sone ES 3 1 4], Forth «2 «es «« 3 4 7 
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Coltness a, 8 4 |12{ Lumphinnans.. Sas 1 1 
ing yoo ee 1 6] Carron... «+ «+ 3 1 4 
Demme s: -| | 3 | Gh Almenl.. 2. o- «| 81 11 3 
Fre se ape 4| 2| 6§ Gladsmuir .. «. «+| «- 1 l 
angloan aes H 4 
Summerlee «+ ++ + ; : 4 LS 
Duidyvan -- ++ + pe 
Clyde and Quarter «. 6 4 y Total .. «+ «+| 98 | 67 |165 




















THE municipal engi eer has promulgated a scheme for wet docks 
in Benda 7 i lee been laid before the Government, and is 
approved by the merchants of Bombay. 
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GUNPOWDER. 
(Continued from p. 457.) 
Tue following results have been arrived at experimen- 

Robins 

Saluce .. - 

Hawksbee - 

Gay-Lussac «. «- 

Brianchon + oe oe oe ee 1 to 400, 

The differences, as will be seen, are enormous; they are 
far too considerable, as it would appear, to be referred to 
mere experimental error. There would seem to have been 
necessarily some discrepancy in the conditions of experi- 
ment. Many in the number of unsolved problems rela- 
tive to the explosion of gunpowder are involved in so 
much difficulty that their. solution would appear hopeless. 
Nevertheless the problem of determining the permanently 
resulting gases of gunpowder explosion under a given 
ressure, and at a given temperature, seems perfectly 
within the competence of experimental chemistry. Being 
thus, it is to be regretted that the solution of this problem 
has not been attempted under all the conditions needful 
and with all the assiduity to assure success. Firstly, it is 
manifestly erroneous to regard powder as though it were a 
chemical compound, the ratio of its constituent materials 
not subject to alteration. In stating the results of gun- 
powder explosion the percentage composition operated 
upon should be noted; next, the material operated upon 
ought not to be in grains, but in one single mass, and the 
specific gravity of that mass ought to be noted; lastly— 
and a point already adverted to—observation should deter- 
mine once for all whether the results of explosion of free 
gunpowder and gunpowder under pressure are identical. 

e experiments of MM. Bunsen and Schischkoff, al- 
ready adverted to, are much in advance of all that had 
been previously done, but yet leave much to be desired. 
These chemists are unable to find the time necessary for 
operating on more than one variety of gunpowder. But 
in al! that relates to that one variety the conditions of 
experiment were very precise. Their experiments had 
regard to the four following cases :— 

COMPOSITION OF FOWDER OPERATED UPON. 


«oe lto244 
ls : - i Volumes of per- 
“* to 4504 manent gas. 


Galtpetre .. ee os of of of oo 78°99 

Sulphur oe cc co co of ce co 966 

©arbon n° bere Oe, 769 

Hydrogen 0°41 > L117 per cent. 
Oxygen 3:07 

Ash, a trace 





100°00 


Having exploded this powder the results obtained were as 
follow :— 





Sulphate of potash eo ee « 5607 
Carbonate of potash co tes ee co 00 ce co OO 
Hyposulpbite of potash .. 2. «+ es «eo oe oe 757 
ee eee 
Hydrate of potash es te e660 «0 ce ce co S88 
Sulphocyanide of potassium .. .. «2 «+ «+ of 086 
TD en ce cm ce es 00 ep +s os ce ce ~=6RD 
Carbon eo ee ce ce cf ce co of 0s cf OFF 
Sulphur, a trace 

100-00 


CONDENSED SMOKE OR POWDERED VAPOUR. 








Sulphate of potash 65°39 
Carbonate of potash + 23°48 
Hyposulphite of potash .. 490 
Hydrate of potash .. .. o. -~ 1°23 
Sulphocyanide of potassium .. .. . 055 
ae 20° 66 42 we es. ue 6 2.48 
Carbon ee 0c c8 ec se 06 ce 1°86 
Two-eighths carbonate of ammonia oll 
100°00 
GASEOUS PRODUCTS OF EXPLOSION. 
TOMNIOGME ce cc ce lcm 00 0 00. 00 52°67 
Nitrogen 2 ee 4112 
Carbonic oxide . 388 
Sn 6s ak. oe we om & 121 
Sulphuretted hydrogen .. . 0-60 
Oxygen “eo ae on ee c eo O88 
100 00 


‘Comparing now the percentage composition of the variet 
of powder operated upon by the German chemists wit 
the tabular specification already given, there will be found 
an alisngt complete identity between it and the variety 
termed fine sporting powder, differing from it, in point of 
fact, only to the eatent of one point in a hundred of carbon. 

_The analysis is very tastryctive in a chemical point of 
view. According to the theory uf powder explosion enter- 
tained up to the time of these investigations nitrogen and 
carbonic acid ought to be found in the products of explosion 
in the ratio of 1 to 3, whereas the ratio varies from 1 : 1 
to 1 : 1}. Moreover the German experimenters found 
that one gramme of the powder operated upon by them 
yielded 00°6806 of solid residue and 1931 cubic centi- 
metres of gas, in other words barely one-third of what ought 
to have resulted according to the previously received theory. 
It not unfrequently happens thatexperimenters do not fully 
comprehend the scope and teaching of their own experi- 
ments. We think such may be the case in the present 
instance, and that the labours of MM. Bunsen and Schisch- 
koff may have a practical importance of which they are 
not aware. All who have been accustomed to take a routine 
view of the results of gunpowder explosion, assuming 
them to be simply made up of sulphur, potassium, carbonic 
acid, and nitrogen, will be astonished to discover that the 
ar pane som of solid residue is not sulphide of potassium 

ut a mixture of carbonate and hydrate of potash. Any 
chemist will at once comprehend the importance of these 
materials in respect to the prevention of fouling, but to 
others not chemists the fact should be indicated that car- 
bonate of potash is no other than pearlash, a saponifyin 
agent when it comes into contact with grease or oil, ond 
that hydrate of age is a saponifying agent to a still 
higher degree. e small-arm rifleman, to whom the 
troubles of fouling are so familiar, will not be slow to com- 
prehend the bearing of this fact. Given a competent 
supply of saponifying material, then, if the powder be 
good, the oc cange’ materials will be supplied for the pro- 
duction of soap, through the operation oP which the foul- 
ing will be reduced to practically inefficient limits, 


enormous force that results from powder inflamed | are still extant not only in Europe butin Asia. The won- 
depends on the ere of various gases, of which the | der vanishes when we come to take into consideration the 

0 h, how- | difference between what was considered in those times 
ever, as the volume of these gases at the moment of develop- ' effective and what is expected of artillery now. Anciently 


volume, when c 


id, is easy to determine. Inasmuc 














| sulphates. There ought to be no dark tinge evolved, much 


| which will account for the ancient use of cannon of enor- 


ment is much expended under the influence of heat the | 
effective volume and pressure cannot be easily determined. 

The tables already given only represent the gaseous volume | 
when cold, but the specific augmentation referable to 

temperature is still uncertain. Dr. Hutton imagined he 

was warranted in assuming it to amount to eight times the 

volume of the same gases when cold. Relative to this 

it is evident that the amount of ex ion referable to 

heat can only be determined after the precise degree of 

heat has been ascertained. Robins estimated it at about 

2370 deg. Fah., or, rather, he assumed this degree ; Gay- 

Lussacfixed thetemperature at 1800deg. Fah., whilst Piobert 

and Laluces adopted the figure of 4352 deg. Fah. The dis- 

crepancy will be observed to be great, and will tend to 

show how very uncertain is the knowledge already acquired 

in this investigation. Colonel Boxer, starting from the 

assumption that the temperature of inflamed gunpowder 

is 3000 deg. Fah.,and that in practice all gases dilate equally 

for each degree of thermic increment—that furthermore, 

the pressure exerciséd by the is a function of tem- 

perature—has sought to determine the — effected by 

the combustion of powder. The calculations, however, of 

the British artillerist are vitiated by two errors, one fun- | 
damental the other of detail. Throughout his investi- 
gation it is assumed that the temperature of inflamed 
powder maintains a constant value dutng the entire time | 
that gaseous development is progressing—an assumption | 
assuredly wide of the truth. In proportion as the gas | 
expands, so in like proportion does the temperature fall | 
through the change of evident into latent heat. That is | 
the fundamental error. The error of detail consists in 

assuming the gaseous coefficient of dilatation to be ;1, for 

each degree of temperature instead of ;},, a8 was some | 
years ago proved by M. Regnault. Taking a mean on all 

these assumptions, it may be concluded that ae | 
inflamed in a close vessel which it exactly fills, and the | 
sides of which vessel are not capable of expansion, exerts | 
a pressure of at least 14°750lb. on every square inch. | 
Slight consideration will, however, show how little these | 
conditions are realised in practice when the investigation | 
relates to powder used as a gun charge, the ball or other 

projectile suffering displacement before the complete defla- | 
gration of the powder. The experiments of M. Piobert | 
have rendered the assumption probable that the maximum 
ordinary pressure of gunpowder upon a projectile is com- 
prised within 2000 and 3000 on each square inch. 

The following amongst others are indications of quality 
in powder :—Its colour ought to be rather brown than 
black; its grains ought to be firm, not susceptible of de- 
gradation under pressure of the fingers, not adherent 
amongst each other, and totally devoid of odour. Such are 
a few of the physical qualities appertaining to good pow- 
der; the chemical indices of excellence remain to be enu- 
merated. The di ble odour sometimes manifested 
by indifferent powder is a sign of the development of | 
sulphuretted hydrogen. It proves that in conducting the | 
preliminary fusion of nitre an excess of heat had been | 
employed, whereby partial decomposition of the nitre had 
taken place, a portion of its acid constituent having been 
dissipated and free potash remaining. The consequence of 
this is that not only does the powder become diminished | 
in strength, owing to deficiency of nitre, but that the free | 
potash is deliquescent, and that reacting on the sulphur it 
generates sulphide of potassium; the latter, in its turn un- 
dergoing decomposition, evolves sulphuretted hydrogen gas. 
The most simple means of conducting an analysis of gun- 

wder, as regards discovering the relative proportion of 
its ingredients, consists in first dissolving away all the 
nitre by distilled water, then all the sulphur from the re- 
sidue by the aid of bisulphide of carbon, thus isolating the 
carbon; the quantity of each constituent may then be 
known by the process of drying and weighing. 

As to the impurities of each separate constituent the 
determination is easy. First, as to the nitre, no precipitate 
ought to occur when tested with nitrite of silver, thus 
proving the absence of soluble carbonates, chlorides, and 





| 





less a black precipitate thrown down when tested with 
hydro-sulphurie acid or hydro-sulphate of ammonia; b 

which the absence of hydro-sulphurie acid is established. 
The same solution ought neither to turnthe blue bituminous 
paper red, nor red bituminous paper blue, nor turmeric 
paper brown. The first would indicate the presence of 
some acid, the second and third of some alkali. We have 
already seen that gunpowder, as now practically used, is 
not less indebted to mechanical than to chemical aids for its 
elaboration; hence it follows that other tests than those 
supplied by mere chemistry are needful as aids to judg- 
ment. Gunpowder manufacturers are in the habit of pay- 
ing much attention to the manner in which gunpowder 
burns—if, for example, rapidly or slowly, whether it throw 
off sparks or not, &c., if it leaves much or little solid 
residue. In British official practice the force of powder is 
determined by trying the effect of a given ey quan- 
tity upon a projectile. A charge of four drachms of finely 
grained powder is expected to drive a musket bullet 
through a certain number of wetted clean planks of 
regulation thickness (half an inch), and placed at 
three quarters of an inch distance apart. A charge of four 
ounces of artillery powder is expected to force an iron ball 
weighing 681b. from an 8-in. Gomer mortar to the distance 
of at least 380 feet. Hitherto our remarks have exclusively 
applied to gunpowder of our own times, but the subject 
would not be complete were we to omit some statement of 
the altered condition of powder at earlier epochs. Given 
the three constituents of which gunpowder is elaborated, 
viz., nitre, sulphur, and carbon, it will be evidently pos- 
sible to manufacture powder of any degree of strength. 
Anciently gunpowder was of far less strength than now, 


mous bore. The wonder has been frequently expressed 
that we, aided by all our mechanical resources, cannot 
manufacture effective artillery of such enormous bore as 


| ensue. 
| of ingredients entering into ancient powder: they will be 
|found to have much varied at different epochs, as mani- 





a ball of large windage and often of light material, such as 
stone, was merely expected to be bowled out of a piece of 
ordnance. High velocity was not a function desiderated, nor 
was it indeed possible. Other functions are ex of 
ordnance now, even of smooth bore ordnance. When the 
exigences of rifled artillery are taken into consideration 
the wonder is not that artillerists have, accomplished so 
little in adapting their ordnance to the powers of modern 
npowder, but that they have accomplished so much, 
mallness of grain increases the rapidity of inflammation, 
and this is a quality necessary to the launching of small 
projectiles. On the other hand a certain retardation of 
combustion, and consequently of gaseous development, is 
indispensable to practice with large bores and heavy pro- 
— for mining purposes, &c, &c. Probably it would 
more correct to state that the fineness of grain ought 
always to be in more proportion to the quantity of powder 
employed for yA specific purpose. If several pounds of 
powder be used for the launching of an artillery projectile 
it will be found that large grained powder will give the 
longest range ; if, on the contrary, a few ounces Be used 
with a projectile of corresponding weight, then the smaller 
in variety will have the preference. Since the intro- 
Tosthon of rifled artillery the size of powder grain has 
been enormously increased, with the intent of diminishing 
the strain visited upon the ordnance. The Americans 
have indeed gone to the extreme of abolishin in alto- 
gether, or, if the expression be more prs ye th 
seemingly paradoxical, they have manufactured each 
specific ordnance powder charge of one enormous grain. 

Coming now to the consideration of ancient gunpowders, 
the reader will perhaps wonder in what manner the 
numerous chemical and mechanical aids now deemed essen- 
tial were then comprised. The most ancient instructions 
we have been able to find recorded go back to the years 
1540, 1588, and 1620 respectively. As to the relative 
proportion of a entering into ancient powder 
we will treat hereafter. At present we will direct atten- 
tion to the mechanical details of preparation. Well aware 
of the ingenuity now displayed in effecting the graining 
of gunpowder, the reader will be prepared to assume that 
the ancients arrived at no great perfection in this matter. 
Nevertheless they went to work with considerable inge- 
nuity. In the first place, they prepared charcoal of 
excellent quality by burning the softest woods, occasionally 
straw, though this latter with no advantage, considering 
that straw, of whatever kind, is always invested with a 
siliceous envelope. The sulphur anciently used for powder 
manufacture was purified by sublimation, as is sometimes 
the case now, and in this way it was obtained in the state 
of impalpable powder. The ancient treatment of salt- 
petre, however, was wholly different from that followed at 
the present time. Chemists need not be informed that the 
material in question may be obtained in the state of im- 
palpable powder by dissolving it in water, evaporating 
the water, and continuously stirring. Ancient manufac- 
turers of gunpowder availed themselves of this property 
to secure the perfect mixture of the three materials. The 
saltpetre was dissolved in the first place; thence to the 
solution the charcoal and sulphur were added; lastly, the 
whole assiduously stirred to promote incorporation. In 
to graining, the result achieved by ancient makers 

of gunpowder could only have been indifferent. The 

commenced by moistening the powdered ingredients wit 
vinegar and forming into a paste. Occasionally instead 
of vinegar they used wine, or spirit, both considered to be 
strong liquids, and therefore, as they imagined, conducive 
to the strength of powder. Sometimes other materials 
were added at this stage, all detrimental, as may easily be 
gathered. The next operation was that of graining, the 
preliminary consolidation by pressure being then, as now, 
applied. Graining itself was effected exactly as at 
present, and with this the manufacture ended. After the 
preceding detail it will be unnecessary to point out that 
the powder resulting was devoid of many mechanical 
qualities that powder is endowed with now. The grain 

must have been extremely soft and not in the least de, 

polished. The softness is well attested by the directions 
iven, that in loading arms the ramrod should not be driven 
tm heavily, lest otherwise crushing of the grains should 
We next come to consider the relative proportions 


fested by the following tabular statements. Tartaglia, in 
his “Quesiti ed inventioni diversi,” a book published in 
1546, enumerates no fewer than twenty-five different com- 

itions for gunpowder, as applied to different usages, in 


is time. Of these the first and the last only are cited 
underneath. They represent respectively the strongest 
and the weakest: 
POLVER DI BOMBARDA AL MUDO PIU ANTICE. 
GND oo. v0 os co fue 8 
Solfero .. oe oo oo » ft 
Carbone .. . wo (| 


POLVER DA SCHIOPPO MODERNA. 


Salnitro raffinato parte 18 
Selfero .. ee ee ee » 38 
Carbone di Jegvo di nizzolar .. » 8 


Very imperfect results, ony to our notions, must 
have resulted in either case. It is hard, indeed, to under- 
stand how the first of the compositions could have been 
endowed with any projectile force of importance. Others 
of the compositions not enumerated must have yielded 
powders hardly stronger than the charge of small-case fire- 
works. We are not to conclude, nevertheless, - a — 
epoch of Tartaglia more ect proportions ose 
comenented were bed rend er makers. A far more 
probable assumption is that our ancestors manufactured 
their powder weak designedly, well aware that their ord- 
nance would withstand none stronger. Relative to this it 
is a curious fact that Jong in advance of chemical investiga- 
tion and the theoretical proportion of gunpowder consti- 
tuents therefrom deduced, the best —— for making 
the strongest modern gunpowder had been practically deter- 
mined, Relative to the word “strength,” however, con- 
siderable explanations have to be made in order to place 
the effect of gunpowder in a proper light. The first im- 
pression would be that the strongest gunpowder was that 
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RAISING OF LA SEINE—DIVING APPARATUS. 



























































which on combustion evolved the largest volume of gas 
Such impression would nevertheless be erroneous, it being 


not only volume of gas but time of development which has | 


to be regarded in any valuation of the effective strength of 
gunpowder. That powder will be strongest, or, in other 
words, most practically effective for any given purpose of 
which the functions of gaseous quantity and development 
of the same within a given time shall be most accurately 
compounded. It may here be noticed as a somewhat 
remarkable fact that of all the numerous explosive com- 
pounds, whether mechanical or chemical, known to chemists, 
gunpowder is that which evolves most gas in relation to 
original volume. The violently detonating fulminating 
gold and silver owe their power, such as it is, not to the 
absolute volume of gas developed, but. to the rapidity of 
development of the same; hence it is that although these 
materials, and others practically comparable, are endowed 
with violent shattering powers, they are considered, as the 
originators of projectile force, far inferior to even the worst 


gunpowder. 
(To be continued.) 


RAISING SUNKEN VESSELS. 


THE raising of vessels that have sunk and grounded upon the 
bed of the sea has always constituted a most difficult problem for 
the engineer. It has frequently occurred that the raising of the 
vessel might be accomplished to a certainty, but the expense 
incurred would be more than the result would warrant. An 


+ 








account of the operations undertaken with in twoi 
will serve to give a good idea of the difficulties to be surmounted, 
and the hazardous nature of the undertakings. We have accord- 
ingly selected as examples the raising of the French packet 
La Seine, which grounded on the rocks of Brancaleone, on the 
coast of Calabria, near - i Spartivento, and was floated by the 
exertions and ability of M. Eyber, although she had been given 
up as lost, and the assurance company had acknowledged their 
liability of £15,000 to the owners, and the raising of the London, 
a screw steamer sunk in the Tay, by Messrs. Gourlay, of Dundee. 
La Seine, at the juncture when M. Eyber undertook to 
effect her raising, was in the position represented in Fig. 1. 
The pointed rocks upon which she grounded had pierced her 
bottom in numerous places; a large rent had been made 
in the hull, and the waves swept over her at the level 
indicated by the dotted line MM'. As is usual in similar 
instances, she had sunk by the stern, the bows remaining slightly 
elevated. Independently of the ordin: means employed on 
these occasions, the aid of the electric light was made use of to 
illusine the depths at night and facilitate the operations of the 
divers, and the destructive force of fr ie proved superior to 
the hardness and refractory nature of the rocks. 
P try not omarion to hear that aoe ny pe of Calabria 
xi every effort in their power to impede the progress of the 
small party of French divers, workmen, sailors, “< Ghe who 
accompanied the engineer on his route to the scene of the wreck. 
They certainly retarded the commencement of the undertaking, 
but did not prevent it. In Fig. 1 is represented La Seine in the 
situation she occupied when y¥, Eyber took possession of her. 
The tent of the workmen is shown astern; C, D, are air 
jumps, and H that for pumping up the water from the hold; 
is where the large rent took place in the hull, and the small tent 
with the flag floating over it is that appropriated to the use of 
M. Eyber. Shortly after operations had ne commenced a violent 
storm arose, which bid fair to destroy the little that had been 
accomplished. The apertures that had been stopped opened 
afresh; the various appliances and machinery were intermi 
in almost irrecoverable confusion, and the men began to lose heart. 
Animated by the example of their chief, who is an intrepid 
diver, and who on this emergency “stripped” and plunged 


into the waves, they succeeded, after considerable danger and 
| difficulty, in forming a breakwater around the stern of the vessel 
| by means of stout boards and lashings, and thus preventing 
further injury. The next operation of importance was to close 
the principal leak or rent made in the side of the vessel. Fig. 2 

represents a longitudinal section of that portion of the vessel 
| where the rent occurred. The hold is filled partly with the cargo 
| and partly with sand that has effected a lodgment within it. 
} rent is defined by the letters FET E'F', and was 

situated close to the boilers D, and as it extended underneath the 
| vessel, which rested upon the rock, it was impossible for the divers 
to attack it on the outside. The approach on the inside was also 
| barred by the proximity of the boilers, which left a space of barely 
| six feet to work in. It therefore became necessary to unload 

the cargo in order to get at the leak—an operation attended with 

a great deal of labour and danger, in consequence of the fretid 

exhalations emitted from the semi-putrified merchandise, which 
| produced much sickness among the men engaged in it, and rendered 
| it necessary to work at night instead of during the daytime when 
the temperature was at a maximum. In Fig. 2 the divers are 
shown at work breaking up the contents of the hold beneath the 
water level N, N'. The upper portion of the leak was stopped by 
an iron plate, which is shown in Figs. 2 and 3, by P; the latter 
figure being a cross section. Below the point where the iron 
covering plates or wrappers terminated hydraulic blocks were 
applied, i. H, H, down to the keel of the vessel, and a thick 
coating of cement laid on the inside indicated by B, B, B, in the 
cross section, Fig. 3. 

No sooner had this operation been successfully conducted than a 
fresh contretemps presented itself. The bulkhead separating the 
after hold from the space appropriated to the boilers broke in 
| several places, and the water burst in again. The bulkhead is 
| shown in Fig. 2 by C, C'. This damage was, however, but of a 
| trifling character, and soon repaired by the exertions of the divers. 
| The vessel was slightly raised—it was possible to pass under the 
keel in certain places where it had previously touched the rocks. 
Having effectually stopped the leak, the succeeding difficulty was 
to disengage the screw from the rocks and sand, among which it 
was firmly embedded. It was impossible to have resort to the 
torpedoes in this case, as their employment would have caused 
fresh rents in the hull of the vessel. The necessity, therefore, 
was at once apparent of making a thorough exploration of the 
lower part of the stern of the vessel, which was conducted in the 
most careful manner in spite of the obstacles sented by the 
presence of the muddy water, which rendered all objects scarcely 
distinguishable, except by the sense of touch. In Fig. 4, A 
represents the screw shaft, and the manner in which it was em- 
bedded in the sand is also apparent. The result of the explora- 
tion demonstrated the necessity of effecting the stopping up of 
the pipe T, T', (see Figs. 4 and 5) leading from one portion of the 
hold to the other, and the closing hermetically of the door of com- 
munication in the bulkhead C, C', in Fig. 5, and L, L’, in Fig. 4, 
represented by the letters P, Pt. The former labour was accom- 
plished without any difficulty, but the latter at first baffled all the 
attempts of those engaged upon it. A strong coating of béton 
laid over the open space in the bulkhead appeared for a time to be 
sufficient, but the great pressure upon it eventually caused it to 
give way, and demonstrated its inapplicability to the purpose. 
To make room for the next and different attempt the machimery 
was dismounted and laid aside, and holes bored round the margin 
of the space to be closed. While these operations were proceeding 
below water, those on deck were busily engaged in preparing a 
water-tight frame of wrought iron, with india-rubber mountings, 
which was sent down so soon as the divers were ready for it, 
and firmly fixed over the aperture by bolts. In Figs. 5 and 6 
P, P!, shows this water-tight frame, B, B!, the wooden brattices 
assisting to keep it in its place, and the divers at work in fixing 
the whole arrangement together. The : geaceyy being at last 
closed, the pumps were set going, the vessel rose slowly, and the 





stern floated once more. So soon as the vessel was once afloat the 
action of the water cleared awayfrom the screwand rudder the débris 
of the sand and mud still clinging to them. Fig. 6 represents the 
position of the vesse 


the disengagement 





with respect to the water line A, B, before 
the screw, and Fig. 7 its position after that 








operation had been accomplished. The operation of closing the 
great aperture, as we have already mentioned, required the aid of 
wrought iron plates bolted on the outside (see P in Figs. 2 and 3). 
To accomplish this it was necessary to drill holes in the skin of 
the vessel below water, and the arrangement represented in Fig. 8 
was contrived for the purpose. A, B, is a long wrought iron mast, 
which, by means of a system of pulleys ingeniously combined, 
could be shifted as required; O shows the drill, and the rest of 
the drawing is self-explanatory. After this piece of mechanism 
had been at work for a short time, and hopes were entertained 
that it would fulfil its purpose, a storm completely destroyed it, 
and M. Eyber had therefore to try another method which would 
obviate the great danger to which the men engaged in drilling 
were exposed of being carried away by the fury of the waves. 
The second attempt was more fortunate, and through its means 
seventeen holes were drilled in the ship’s skin to receive the bolts. 
The manner in which the second attempt was carried out is shown 
in Fig. 9. Wrought iron frames C, C, serving as sats for the 
submarine workmen, were suspended by pulleys and slings on the 
outside and inside of the ship, and retained in the position 
desired by strong ties a, a. The drill O is kept in its place by the 
bracket E, firmly attached to the ship’s side. So soon as the 
holes were drilled the wrapper was lowered down, bolted on, and 
payed over with a thick coating of béton, as shown in Fig. 3. 

With the closing of the great leak the principal difficulty of 
rendering the ship watertight may be said to have termivated, but 
there were in addition an infinity of small leaks ar¢ apertures of 
infiltration to be stopped up, and which considerably increased 
during the progress of the works. A +»vrough and searching ex- 
amination was therefore indispensable to discover the whereabouts 
of these numerous holes, disseminated over the whole hull. In- 
stead of endeavouring to overceme the apertures individually, and 
thereby incurring a great waste of time and labour, the plan was 
wisely adopted of laying bare the bottom of the vessel, and cover- 
ing it all over with a thick layer of hydraulic cement, which 
effectually prevented all further leakage. La “eine being therefore 
rendered perfectly water-tight, all that remained was to pump her 
out, engage the assistance of a tug, and take her into port. Un- 
fortunately the quarantine regulations prevailing in all the 
Sicilian ports with great stringency, prevented this agreeable finale 
to the arduous labours already accomplished. After doing every- 
thing in his power to obtain a suspension of the rules in favour of 
a case so exceptional, M. Eyber was compelled to renounce the at- 
tempt in despair. The operations we have described were succes- 
fully terminated in November last, but it will not be until next 
March that the quarantine regulations are removed, and the 
vessel once more anchored safely in harbour, The engineering 
difficulties attending the floating of La Seine were accompanied 
by many others of a nature equally formidable, although some- 
what different in character. ose engaged in the undertaking 
were as fully prepared as men could be to meet the contin- 
gencies of storms and boisterous weather, but they certainly 
did not expect to be assailed from the land side. However, during 
the ab , at Messina, of the engi who had proceeded thither 
to endeavour to make some arrangements for getting the vessel 
into port, a party of the inhabitants of the Calabrian coast made 
a sudden descent upon the partly-raised vessel, probably in some- 
thing like the fashion in which ‘* wreekers” all over the world proceed 
to business; they cut the cables, boarded the ship, and commenced 
appropriating the various utensils and apparatus lying upon deck. 
The men in possession repulsed them vigorously upon this occa- 
sion, and also again at night, when they returned in numbers con- 
siderably reinforced. The aid of the authorities was called in to 
put a stop to those > and further precautions im the way 
of arms were taken by the sailors themselves, which, no doubt, 
had more weight with the opponents than any measures of the 
authorities. It was whilst returning to the vessel after this 
work that M. Eyber had the misfortune to dislocate his should 
while assisting to unload the boat he was in during @ 
tempest. ile disc i the cargo the men were 
severely afflicted with fevers, agues, and dysentery, complaints 
pet saae | vated by the want of drinkable water. The 
water available was totally unfit for persons in health to drink 
with impunity, much less those afflicted with sickness. It was at 
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an 
first endeavoured to neutralise to some extent its bad qualities by 
slight acidulation, but it only increased the evil. As this was a 
circumstance which threatened a speedy termination to the expe- 
dition and its object, the engineer, attended by a few of his men, 
made an expedition amon, the mountains along the coast, and 
after numerous failures anc disappointments, succeeded at last in 
obtaining, by boring, an abundant supply of pure and wholesome 


water. a : 
The London was run into by the Harvest Queen in the 
aver Tay on the 18th of November, 1865. The hole made 
by the Harvest Queen in the starboard side of the —~ 
which it was necessary effectually to close before any t 


chinery during the past two or three years at the low figure of 670 
dols. per ton in the aggregate—boilers alone have cost over 40 cents 
per pound, which is 896 dols. per ton. Now the saving in weight by 
using such machinery as the Orlando’s, Mersey’s, &c., would be 
considerably over 300 tons, and the saving in cost, therefore, 
would be, in round numbers, over 200,000 dols. for each vessel. Ac- 
cordingly, the saving on the whole five of the Wampanoug class 
would be over 1,000,000 dols. And yet this machinery, as we showed 
last week, is able to propel the Wampanoag the required fifteen 
knots. Now, although in this age of aaa, and taxation, 
1,000,000 dols. may not be much, yet it is rather a large price even 
for’ the services of a highly-polished steam savant ; and it must be 
|x bered that the Wampanoag class is only one of a series of 





d be made to raise her, was an uneven triangular opening, 
= 12ft. wide at the deck and extending downwards for about 
14ft., thus representing an area of about 80 square feet. The 
edges of this breach were so bent and twisted that it was extremely 
difficult to get a fair bedding for the wooden shield which Mr. 
Page, C.E., whose tender was first accepted by the owners, 
had constructed to stop the enormous gap ;_ and after some 
considerable time had been lost in adjusting it, it was found that 
a wrong measurement, given by one of 4 the divers, of a projection 
in the side of the wound, would necessitate either a new shield or 
a iderable addition to the old one. The shield was removed, and 
about 5ft. added to its i 
to enclose the projection referred to, and designed to bed firmly 
against the uninjured hull of _the ship. G ; : 
perienced in sinking the unwieldy shield into its place, and this 
will be readily understood when we mention that it was formed of 
a framework of 6in. baulks, curved to the lines of the ship, and 
covered with 3in. planking, and had to be fitted in a tideway 
which runs at springs at a velocity of four and a-half knots. Se- 
veral unavailing attempts were made to place the shield in posi- 
tion, and finally it was taken to a li : 
weighted and sunk repeatedly until it was made sufficiently heavy 
to sink, and still maintain a vertical position, when it was swung 
over the side of a lighter with the top at the depth below the sur- 
face which it would require to be when in position on the wreck at 
dead low water. : — 
vetting into ition remain 
Snield just fitted over the porin it was to cover, when warps 
were attached to its inner surface by the divers, and led over 
pulleys through the hatchway to crabs on the lighters, by which 
it was alternately moved, until it was announced to be finally in 
position. The long screw bolts ing through the framework of 
the shield were then passed through beams which were fitted 
inside the ship to receive them, and washers and nuts then placed 
on the bolts. The king at the edge of the shield could be 
drawn against the side of the wreck as tightly as was necessary to 
exclude the water. It was afterwards found necessary to pierce 
the side of the vessel in one or two places to draw in portions of 
the shield which did not bed fairly, but on this being done the 
divers pronounced the shield to be perfectly watertight. Previous 
to this the hatches, cabins, skylights, &c., had been all covered, 
and that portion of the deck which was injared by the collision 
having been repaired satisfactorily, all preparations for raising the 
ship or ram were made by Mr. Page. 

On the pumps being started, however, it was found that either 
from the shock of the collision, or from the time the vessel had 
been submerged, the decks began to leak throughout their entire 
extent as soon as the water was partly removed from below, This 
was unfortunately a fact which could not have been discovered 
until a practical test such as was made had been applied, and stili 
more unfortunately Mr. Page had no time to act upon the know- 
ledge he had gained of the state of the vessel, for his contract time 
had expired, and the work of raising her was made over to the 
Messrs. Gourlay, of Dundee, for whom the shield was left in 
position. The deck having been proved unsound, Messrs Gourlay 
raised the bulwarks above low-water mark, thus practically raising 
the ship above the water, and having screwed up the shield, and 
given it the tightening necessary after two or three months’ sub- 
mergence in the swift current of the Tay, Messrs. Gourlay hap- 
pily sueceeded in rescuing from the depths one of the finest little 
steamers ever launched. 

The arrangements under the direction of Mr. Page, and on his 
behalf, were ably carried out under the superintendence of Mr. L. 
McDermott, resident engineer, and it is sufficiently obvious that 
these gentlemen accomplished the most arduous portion of the 
task. The raising of the London cannot rank for a moment as an 
engineering feat with the raising of La Seine. 

The raising of sunken vessels is a problem that has yet to be 
satisfactorily solved; for, although there are not wanting instances 
—those we have described among the number—where the operation 
has been accomplished with success, yet on the other hand, not 
only are there numerous cases where all means employed have 
signally failed, but there are cases still more numerous where no 
means have ever been tried, and the vessels have been left to be 
gradually destroyed piecemeal by the relentless action of the 
breakers. It is the manifest uncertainty, to say nothing about the 
expense, otenting all submarine operations that has chiefly pre- 
vented owners and others interested in the raising of vessels from 
availing themselves of the means at their disposal. It must be 
borne in mind, asin the case of La Seine, that it is generally 
not a question Of simple immersion at the bottom of the 
water, but of a firm aa elmost immovable grounding. The 
difficulty is to clear the vessel from the rocks and sand that 
cling about it so tenaciously, as if asse:ting their right to the 
property which had come within their clutches. Most of our 
readers are familtr with the catastrophe that happened to the 
Great Britain, which lay high and dry for the better part of two 
years jammed in on the north coast of Ireland in Dundrum Ray. 
The great Brunel, her designer, tried ineffectually to release her, 
and it was only after she had undergone a long imprisonment that 
she was got off by Captain Harrison. So little hope was there at 
one time of saving her that all her plate and floating stock, as it 
might be called, was sold off by auction. Submarine photography, 
lately developed to a high pitch by the experiments of M. Bazin, 
will Tend a powerful assistance to the efforts of engineers towards 
raising vessels and to all submarine works, inasmuch as they will 
not be compelled to trust to the statements and descriptions alone 
of divers, but can have a trustworthy representation of the state 
of things below, and take their own measures accordingly. It is 
obvious that unless an engineer is a practised diver, like M. 
Eyber, he must rely altogether upon the evidence of those 
who have made an examination of the hull of the vessel below 
water, and who are certainly not the best judges of the particular 
points most deserving of attention and examination during their 
brief visit. It is just possible that, in the event of the tunnel 
under the Channel being attempted, its course could be accurately 
portrayed by the aid of submarine photography. 











THE ENGINES OF THE NEW AMERICAN NAVY. 


In our last impression we published an arti¢le on the 
new United States screw fleet, extracted from the Vew 
York Army and Navy Journal. The following, in continu- 
ation of the subject, is from the same journal :— 


In our remarks, last week, upon ‘‘ Our New Navy,” we pointed 
out the magnitude of the error committed by the Steam Bureau in 
planning the emg J of the Wampanoag class, and we showed 
the folly of reviving the exploded device of using cog-wheels to 
attach the engine to the propeller. So much did we find to dis- 
cuss in explaining the blunders entailed by selecting this plan of 
engine, on account of its great inferiority to the highly successful 
examples of marine sagen eae we cited, that we waived, for a 
t. stion of cost. 
altogether pass b: 

Let us put th 





But we must not 


the question of economy i 
cost and attendance. : _ 


e average cost of naval ma- 


width by the introduction of a box, made | 
Great difficulty was ex- | 


large crane in Dundee docks, | 


The lighter left the docks at high water, and | 
the side of the wreck until the | 


| costly errors. 

Again, to pursue the comparison further, let us su) the ma- 
chinery of the Achilles, Black Prince, or Warrior to be placed in 
the beautifully modelled bin ry 3 Leaving the items of the 
great saving in weight and cost, and the immense ad! of al- 
| lowing the coal to be stowed in its proper place, which would result 
| from such a change, and directing our attention solely to the 
saving in room occupied by the machinery, it is to be observed that, 
although the highly successful engines of the three vessels just 
mentioned are in reality some 60 per cent. larger than Mr. Isher- 
wood’s cog-wheel engines, yet the fire-room only occupies but about 
| 70ft. in the length of the vessel, and the ines about 27ft. 
And yet the power developed in these old-fashioned engines is 
upwards of 5600 horses, and that, too, not only on the “ official 
trial,” but in actual service. With such power, developed by en- 
gines with as little friction as those of the Warrior, &c., the 
Wampanoag would be driven, with coal, ammunition, stores, and 
guns, very considerably over sixteen knots per hour. 

The vessels to which we have alluded—the Orlando, Mersey, 
| Warrior, &c.—are fitted with but two smoke pi which are 
vessels under sail, 

may be lowered 


| telescopic, so that when it is necessary to put 
to economise coal, or for any other purpose, 


so as to be out of the way of the sails. On the other hand, not | 


| only is the Wampanoag class fitted with four pipes, but they are 

not even t pic ; and besides, they stick bolt upright nearly as 
high as the — i fer. _ consequence 5. this row of tall 
pipes, with the forest of wire ropes which is to 
them from rolling overboard, so interferes with the use a thes 
as to very seriously impair their efficiency. 

While speaking of sailing qualities, it will be of interest to ob- 
serve that it is absolutely essential that these vessels should pos- 
sess good sailing capabilities. For, if they are driven at anything 
approaching maximum speed, the small supply of coal which they 
carry will be expended in a very short time. Yet we find, in the 
face of this very essential condition, that the Steam Bureau chief 
has fitted to these vessels of the bar a ney class a four-bladed 
fixed screw with a fine pitch. This pitch is so fine that the blades 
are nearly broadside across the line of the keel ; and hence the 
vessel must be urged through the water at so high a velocity be- 





fore the propeller will revolve, that when the ship is under sails 
the propelst itself may counted on as a continual drag. To 
make this matter still worse, the screw is one of the species known as 


the‘‘ expanding pitch,” that is to say, a screw in which no two points 
in the direction of the lengths of the blades can advance through 
the water with the same speed. Hence, if the ship drags the pro- 
peller through the water, some portions of its blades will be acting 
against other portions. Now, when we put together this “highly 
scientific” propeller and the four great smoke-pipes, with their 
innumerable guys (for even an awning cannot be put up without 
taking down some smoke-pipe guys), it will be itted that the 
sailing power of these vessels is pretty effectually disposed of. 

The examples we have hitherto cited, to show the hopeless in- 
feriority of the machinery of the Wampanoag class to them, have 
hitherto, both in the present and the preceding article, been those 
of perfectly simple, old-fashioned, conservative engin2s, destitute 
of any of the recent accepted improvements. But now let us ad- 
vance a step, and compare Isherwood’s complicated Wampanoag 
machinery with some examples which embody those modern im- 

rovements of superheating and surface condensation which he 
“wth (no matter how unhappily) introduced into the Wampanoag 
class. 
We will first cite the machinery of the English frigate Pallas, 
constructed by Messrs. Humphreys and Tennant, of London. 
This vessel was tried about six months since. The engines are 
direct-acting, and of the style known as the double cylinder. There 
are two cylinders to each engine, one 5lin. in diameter, the other 
102in., and each has 3ft. 3in. length of stroke. The object of 
this arrangement is to be able to use very high measures of expan- 
sion without putting an excessive pressure on the journals. e 
steain is admitted from the boiler mto the small cylinder, where 
it is expanded about twice; it is then exhausted into the large 
cylinder, where it is expanded four times more. It may be in- 
| teresting to observe that this is the identical type of engine which 
| Mr. Isherwood designated by hame, in his last bluebook, as 
‘rubbish, and fit only for the scrap-heap.” The steam is super- 
heated by a single apparatus in the uptake, and surface condensa- 
tion is employed. The boilers have only 420 square feet of grate 
surface, which is only a little over one-third of that in the Wam- 
panoag boiler; and yet these engines, with this very small quantity 
of boiler (only four in number), develope no less than 3768 horse- 
ower, and this not only on the official trial, but also in service. 
f, then, the Wampanoag’s engines were designed so as to get the 
| same amount of power from her grate surface as the Pallas, she 
would, in round numbers, develope the enormous power of over 
8500 horses! 

The Pallas is not an exceptional case, as there are other vessels 
in the English navy which would show an equally good result. 
We respectfully submit, therefore, that to the Wampanoag, and 
| not to the Pallas variety of engines, is to be applied Mr. Isher- 

wood’s picturesque epithet, ‘“‘rubbish, and fit only for the scrap 

heap.” What, pray, would be the speed of the Wampanoag with 
) 8500 horse-power, a power which her machinery would develope if 
it were as good as that of the Pallas, which he condemns as 
rubbish? 

The next case we shall cite will still further show what enormous 

wer can be derived from much less boiler than the Wampanoag’s, 
if used with engines up to our modern standard. The English 
frigate Lord Warden is fitted with machinery construc by 
Messrs. Maudslay, Sons, and Field, of London. She has three 
direct-acting engines (connecting rods working toward the cylin- 
der), with three cylinders, 92in. in diameter, by 4ft. Gin. length 
of stroke. The cylinder capacity is made unnsually large in order 
to use very high measures of expansion. The boilers have only 
700 square feet of grate, yct this eminent engineering firm con- 
tract that they shall work up to 6000 horse-power, and publicly 
state that they will attain 7000; and there is * little doubt, judg- 
ing from the performance of other engines of the same kind, with 
the same proportion of boiler, that this anticipation will be re- 
alised.” The steam is superheated in a very simple manner by 
means of a few tubes in the uptake, and is condensed by two sur- 
face condensers. Here, then, with about two-thirds the boiler of 
the Wampanoag, we see that Maudslay calculates (and he has 
actually accomplished like results in many other cases) to obtain 
no less than 7000 horse-power! It is with feelings of bitter dis- 
appointment that we are compelled to state that it is impossible 
th a4 tere. pata J bo wer can be = ee such 
vilely-planned machinery as the Wam ’s -wheel engines. 
o. maone has 1130 feet of grate sullies $0’ oak aghast Mond- 

y’s 700. 

There are two reasons why it cannot be expected the engines in 
the Wampanoag class can work up to more than 4000 horse-power. 
In the first place, practice shows that the ‘‘ Martin patent” boilers 
(notwithstanding the great space devoted to them in these vessels) 
will not be able to make the quantity of steam necessary for a 





used with an economical measure of expansion, neither of which 





conditions can be fulfilled with the Wampanoag machinery. Per- 


greater power than this, unless the steam is well superheated, and | 


haps this quantity of steam might be made for a short time by the 
very wasteful means employed to force the draught in the boiler 
furnace. In fact, Mr. Isherwood himself admits that these patent 
boilers possess very inferior steam-generating power by his course 
in fitting each of his four tall smoke-pipes ahs steam-blast ap- 
ratus of peepee hitherto unknown in marine engineering. 
t is enough to remark that each of these four blasts requires a 
34-inch pipe to supply it with steam from the boilers. 

But let us le for a t that the boilers can, by this 
wasteful draught apparatus, be forced to supply thesteam necessary 
for 4000 horse-power. Even then the great pressure which must 
be maintained on the pistons, that the engines may develope even 
this power, with the fewest possible revolutions that can propel 
the vessels fifteen knots an hour, will probably put a greater stress 
upon them than they can work under withsafety. This is parti- 
cularly true with respect to the enormous strain which must be 
borne by the wooden teeth of the -wheels. Should these 
eighteen cog-wheels get out of line by working of the vessel, 
their wooden teeth will probably be so much inj as to entirely 
disable the engine. 

We will cite at present but one more example of successful screw 
engines of great magnitude—the frigate Bellerophon. The steam 
| machinery of this vessel is a precise duplicate of that of the 

Warrior, Achilles, &c., which we last week mentioned in detail, 
| with the exception that she is fitted with superheaters and surface 
| condensers. On her official trial, and also in service, her engines 
| have developed no less than 6400 horse-power. This imerease of 
| power over the other vessels fitted with the ae 
| to be due entirely to these two additions just m we = 
| already alluded to the great saving in the room occupied by these 
| powe: direct-acting engines over the cog-wheel engines of the 
| Wampanoag, and now in addition only ask the reader to reflect for 








also |a moment on the immense speed at which the Bellerophon’s 


| machinery would propel so fine a model as the Wampanoag! 





THE ABSORPTION OF GASES BY SOLIDS. 


For many years past Mr. Thomas Graham, F.R.S., Master of 
the Mint, has been experimenting upon the of liquids 
and through solid substances, his researches inating in 
the last paper he read at the Royal Society, entitled, ‘On the 
Absorption and Dialytic Separation of Gases by Colloid Septa.” By 
“colloid septa” he means non ine solid substances, like 
gelatine, india-rubber, and most of the metals. Ansell’s fire-dam 
indicator is founded upon the fact that different gases pass throug’ 
films of india-rabber with varying degrees of rapidity. A most in- 
teresting discovery, made by Mr. Graham, is that common air, 
after being passed through india-rubber, becomes richer in oxygen 
than it was before, and will rekindle smouldering wood like pure 
| oxygen. The process is accelerated by increase of temperature. 
The time of penetration also varied with different gases, for in- 
stance that of carbonic acid being 1, the time of hydrogen was 
2°470, oxygen 5316, marsh-gas 6°326, atmospheric air 11°850, 
carbonic oxide 12°203, and nitrogen 13°585. To obtain air rich in 
oxygen, common india-rubber balloons, filled with sawdust to keep 
them distended, will do, so will the elastic carriage-bags of the 
shops, or common vulcanised tubing. Mr. Graham used a mercury 
or Torricellian vacuum to draw the air through the substance em- 
ployed, and he found that thin films allowed the gases to pass 
more readily than thick ones. He believes that the films act by 
allowing the gases to wet them, or to become liquid in their sub- 
stance, and to afterwards evaporate upon the other side. Silk 
cloth, varnished with rubber, as sold in commerce, is the most 
convenient substance for these experiments, but each piece should 
be tested by examining air which has passed through it, and if 
this contains less than 40 per cent. of oxygen, the silk is unsound. 
It should then be wetted, and the faulty spots will usually be dis- 
covered by visible stains on the other side. These defective spots 
may be covered with small discs of india-rubber applied warm to 
the surface. The gas cannot at present be made to pass with suffi- 
cient rapidity to be of commercial value in processes for which the 
discovery appears at first sight so promising. Mr. Graham says :— 
“A large oe of varnished silk, with a surface of 1°672 square 
metres (two square yards), was found still more convenient. It 
was, however, rather beyond the exhausting power of the largest 
sprengel pump. It yielded in eight minutes, without any collect- 
ing flask, 22, 21°55, and 21°5, mean 21°68 cubic centims. This was 
a supply of 2°71 cubic centims. per minute, and was at the rate, for 
a square metre, of 162 cubic centims. per minute. The supply 
would have been about a half more if the dialysed air had not 
gained upon the pump. The air of the first and last observations 
contained respectively 41°89 and 41°85 per cent. of oxygen. The 
usual proportion of oxygen in dialysed air is 41°6 per cent. Next, 
by a modification of the surprising experiment by M. St. Claire 
Deville and M. Troost, Mr. Graham passed hydrogen gas through 
solid heated platinum. A platinum tube, closed at one end, was 
attached to an exhausted air-pump, and this tube was surrounded 
by a second one made of porcelain, the outer tube containing 
hydrogen. On making these two tubes red hot, 15°27 cubic centims. 
of hydrogen gas passed through the platinum in seven minutes. 
Oxygen and nitrogen will not pass through platinum, or at least 
only in inappreciable quantities. The passage of carbonic acid gas 
is also, at a red heat, incalculably small; and the same may be 
said of chlovine, hydrochloric acid, vapour of water, ammonia, 
coal-gas, and hydrosulphuric acid, but the hydrogen in such gases 
as contained it would pass. Mr. Graham discovered that at a 
red heat one volume of platinum will absorb 0207 volume of 
hydrogen, retaining it while cold, and not giving it off again 
without heating, and in some instances from 2 to 5 volumes of 
hydrogen were absorbed. One volume of palladium held 643 
volumes of hydrogen, and when heated afterwards by a gas flame 
gave off most of it in a continuous stream. The large quantity 
of gas absorbed sensibly increases the weight of the pailadium 
59516 grms., increasing to 59542 grms. The hydrogen condensed 
| in palladium was found to have its chemical affinities enhanced, for, 
upon placing itin the following liquids in the dark for twenty-four 
hours, persalt of iron became pretosalt, ferricyanide of potassium 
became ferrocyanide, chlorine water became hydrochoric acid, and 
iodine water became hydriodic acid. A thousand parts of palla- 
dium were found to absorb of water 1°18 parts, and of alcohol 
(0°802) 5°5 parts, of ether 1°7, of acetone (0°794) 0°54, glycerine 4°5, 
benzole 3°5, oil of sweet almonds 18°1, and castor oil 10°2. An 
alloy of 5 parts palladium and 4 silver absorbs hydrogen. Com- 
mon ether will pass through palladium at the ordinary temperature 
of the atmosphere, but hydrogen will not. Osmium-iridium does 
not absorb hydrogen. ‘opper absorbs hydrogen very slightly. 
When precipitated gold was tried, 93°3 grms. gave off 3°4 cubic 
centims. of gas, which proved on analysis to consist of 0°05 c.c. of 
oxygen, 1°50 of carbonic acid, and 1°85 of carbonic oxide. Gold 
absorbs hydrogen and nitrogen slightly. Silver wire holds 0°289 
of its volume of gas, principally carbonic acid. It will absorb 
0°211 volume of hydrogen, and then presents a beautifully frosted 
appearance. Oxygen is taken up by it still more readily, in the 
proportion of 0745. Red hot iron and steel allow hydrogen to 
pass through them as readily as platinum does. In some experi- 
ments with wrought iron in the form of wire 46 grms. gave off in 
two hours 46°85 cubic centims. of natural s8, of which about two- 
thirds was carbonic oxide. Other semples gave off mixed carbonic 
acid and carbonic oxide freely. _1ron will absorb 0°46 its volume 
only of hydrogen, but it is capable of taking up at a low red heat 
and holding when cold 4°15 volumes of carbonic oxide gas. A very 
high temperature appears to be required to enable the metal to 
decompose carbonic oxide, to appropriate the carbon, and to be- 
come steel. 











In New York there are 1717 hackney and stage coaches, about 
1800 street railway cars, 1090 licensed city express wagons, 8074 
| public carts, 660 dirt carts (used for cleaning the streets), 1006 
public vendors’ carts, and 359 junk carts. 
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ON” THE TRAJECTORIES OF ELONGATED 
RIFLED PROJECTILES ON STRIKING AND IN 
PENETRATING SOLID RESISTING MEDIA. 

By Ropert Matet, M.LC.E., F.R.S., &c. 
(Continued from page 40.) 

THE gyratory movement of the axis of figure round the 
tangent to the trajectory being relatively very slow, we 
may, without sensible error, view the trajectory within 
the solid, as made in a plane passing passing through w,, 
and the axis of figure at the instant w, being that of first 
penetration. 

With the now ordinary forms of projectiles, the cylindro- 
ogival, and for all angles ¢ less than 80°, the resultant of 
the resisting solid makes angles with the axis of figure 
greater than those made by that axis with the direction of 
translation ; and hence the internal trajectory (as we may 
call that in the solid) of the centre of gravity of the pro- 
jectile turns its concavity towards the side of the direction 
of the axis of figure from the origin of motion of transla- 
tion. 

When the total depth of penetration in the solid is 
greater than the length of the projectile the curvature of 
the internal trajectory increases rapidly towards the end 
of its path. As to the final position of the projectile 
within the solid when come to rest, it may be anything; 
but for the same projectile, under the same conditions of 
fire and velocity on striking, and in the same medium, the 
final position will be found approximately the same for 
any number of shot. 

General Mayevski, in order to assure himself of the 
truth to nature of his results, caused some experiments to be 
made by firing hard rifle bullets into a butt composed of a 
great thickness of sheets of paper piled together and fired 
at in a direction transverse to their planes. The calibre 
of the rifle was 0°52in., the elongated bullet weighed 
0°0805 Ib., the charge of powder was 0°00646 Ib., and 
the range was 113 sagenes,* and the elevation 1° 40’, 
and he has given the exact form of the cavities bored out, 
as obtained by separating the sheets one by one. These 
fully confirm the truth of his conclusions, and the reality 
of the phenomena which he had predicted. 

The general, however, was obviously not aware of the 
magnificent dimensions upon which his results have proved 
themselves true in this country. 

We have been favoured by a distinguished officer of 
artillery now at Woolwich with photographs showing the 
positions in which a considerable number of the cylindro- 
ogival Armstrong 110-pounder shells, fired into earth and 
into masses of concrete, were found, when carefully dug down 
upon (see Fig. 1). Invariably these were found turned round 
through a large angle from the line of fire, and in very 
many instances turned round 180°, so that the point of the 
shell presented itself towards the direction whence it had 
been fired from the gun. These facts excited naturally a 
good deal of wonder at the time of the Whitworth and 
Armstrong competition, but neither then nor since are we 
aware that the slightest, attempt to account for the pheno- 
mena upon anything worthy the name of scientific principles 
has been made by any one in England, civil or military. 
We are also indebted to the same officer for the following 
confirmatory facts upon a still larger scale. 

Eight rounds were fired from the 12-ton gun (9°22in. 
calibre), seven with 44]b. of powder and one with 301b.— 
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| the elongated shot weighing 221 1b.—into an earthen butt. 
Of these eight shot, four had made a circuit of 180°, and 
were found with the points facing the gun from which they 
had been fired after having pdoclentel the butt from 21ft. 
to 30ft. One shot was found with its axis of figure about 
at right angles to line of fire, point to the right, and 
another in a like position point to the left of the line of 
fire, and two others had stopped finally at angles of about 
60° or 65° with that line. 

We shall reserve for the moment any remarks as to 
practical conclusions which these results suggest, in order 
that we may pass to the second branch of our subject, viz., 
the consideration of what takes place at the first instant of 
striking and entering a resisting solid, both as regards the 
motions of the shot itself and the relations of these, and of 
the nature of the presented face of the target or butt, in 
modifying both the motion of the shot, and its power as 
well as its direction of subsequent penetration. From the 
length to which this paper has already extended we cannot 
attempt in this much more than a mere sketch. 

The disturbing forces, which as couples tending to produce 
rotation upon one or both co-ordinate equatorial axes, act 
upon elongated shot at the first impact upon the face of 
the solid struck, depend mainly upon the form of the shot 
itself, and of its forward extremity, the position of its 
centre of gravity, and on the values of the angle ¢ and of D 
at the moment of impact, and of the angle at which the line 
of fire, and the tangent to the trajectory at the instant 
of striking, meet the face of the solid or target. 

With so many variable conditions it is obvious that any 
attempt at a complete investigation of this branch of our 
subject, though within certain limits more easily sub- 
mitted to mathematical treatment than that examined by 
General Mayevski, would require a Jarger space than can 
be here afforded. It is to be regretted that po competent 
mechanical writer has hitherto, so far as we know, made 
any attempt in this direction—one that, as we shall see 
even by what we can here adduce, is pregnant in practical 
results. Brevity compels-us to limit our illustrations to 
one or two of the simplest and most usual, as well as 
most important cases. 

Supposing in all cases that at the instant of contact 
between shot and target, the axis of figure and the tangent 
to the trajectory coincide, that these are always situated 
in a horizontal plane, and that gravity does not sensibly 
affect the shot during the first instants of the acticn and 
reaction between shot and target ; we shall merely point 
out some of the effects that may arise, according as the shot 
is of the cylindrical (or flat-faced) or of the cylindro-ogival 
forms, and according to whether it strikes the face of the 
resisting solid normally or obliquely, as —_—- the axis of 
figure of the shot situated in the horizontal plane. 

These primary motions of the shot at impact also largely 
depend in practice upon the nature of the solid material of 
the resisting target’s face and to the disposition of its 
particles, and many very instructive results may be ex- 
tracted from a more exact examination of the various cases 
of modification of these as regards the same sort of projec- 
tile and conditions of fire, than has yet to our knowledge 
been made public. We must here, however, limit our- 
selves to the very simplest case, and we shall view the 
resisting solid as consisting er: of a homogeneous plate 
of parallel thickness of a malleable material which is not com- 
pletely penetrated by a rigid projectile. Such a resisting 
solid is constituted in practice nearly by an armour plate 
of wrought iron of sufficient substance in relation to the 
projectile, and which remains itself at rest when struck. 
It has been proved by the writer elsewhere that even the 
toughest wrought iron, when struck by a rigid solid of sutti- 
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cient mass, must break as a more or less brittle body, 
whenever the velocity of impact reaches about 560ft. 
per second, or between saad and one-third that 
of the greatest velocities of rifled projectiles. 

This has invariably proved itself to be the fact in all ex- 
perimental practice against iron targets. The toughest 
plates that can be proc uced are the best, merely because 
their toughness mitigates in proportion as it is = the 
tendency to break up (like an earthen tile under the tap of a 
hammer) brittle under the direct stroke of a rigid shot, and 
the more so, as was long since pointed out, in proportion as 
that rigidity is greater. But the first impression, in the 
case of pointed shot especially, produced upon the face 
of the plate at the points of first contact by the pro- 
jectile (without here ee | anything that is re- 
ferable to the distortion or breaking up of the shot), pro- 
duces resolved pressures in the substance of the — in 
directions more or less transverse to that of the velocity of 
impact. ‘lhese resolved pressures are necessarily impressed 
in certain directions with velocities much below that of the 
direct impact. Indeed, it is just in virtue of this reduced 
velocity of lateral displacement in relation to the velocity 
of translation of the shot, that the ogival fronted shot, 
in which, when the angle at the point is the “shearing 
angle,” or “angle of easiest fracture,” of the plate’s ma- 
terial, so that the velocity of these lateral displacements is 
a minimum, possesses its advantage in point of penetrative 

ower. 

, It results, then, that in the actual ma¢erial of armour 
plates, tough and moderately soft wrought iron—though 
the metal breaks as a brittle body to the direct forces 
applied in the line of fire, it only does so partially, z.e., it 
behaves as a plastic and flexible body (more or less) in 
directions transverse to this. 

These plastic distortions, as well as the degree of pene- 
tration itself, are, of course, under like conditions greater 
as the shot is more perfectly rigid, i.¢., as less of the work 
accumulated in the latter, is expended in breaking itself up 
and scattering its own fragments. 

Under certain circumstances the nature of the produc- 
tion of plastic distortion may materially vary the direction 
of the trajectory of the projectile at its further penetra- 
tion into the substance of the target. 

It is proposed to illustrate merely (not to investigate) a 
few of the more important of these effects, and it will 

FIG... { simplify our views to regard, 

£ not the whole projectile as a 
solid of revolution round its 
axis of figure, but merely a 
section, or plate of very small 
but definite thickness, whose 
plane is coincident with the 
axis of figure, and to limit our 
views to the effects of dis 
tortions in a horizontal plane, 
being that in which, as before 
said, the axis of figure, and 
the tangent to the external 
trajectory are situated at the 
instant of impact. This will 
be sufficient, as we do not 
propose to take into considera- 
tion any of the extremely complex movements which the 
spin of the projectile upon its axis of figure may give rise 
to, in connection with the resisting couples arising from 
target distortion. Let Fig. 1 be such a section through a 
cylindro-conic or ogival projectile. ’ 

If the impact be made under the conditions named, 
and in the line of the external normal to the plate, all 
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the forces are symmetrical round the axis of figure X O; 
the resolved pressures of the faces of the shot entering in 
the direction X O, are met by resistances, the directions of 
which are normal to those faces, i.¢., normal to a y and to 
B y in the section of the figure, and therefore making equal 
angles with the face and back of the plate. 

is case is analogous to that of the isosecles wedge, 
driven in a direction which bisects its vertical angle, and if 
any plastic distortion occur, it also is produced symmetri- 
cally with reference to X O, and the motion forward of the 
shot itself continues in that line and unaltered, whether 
there be such distortion or none. : 

But the case is very different if, as in Fig. 2, the line of 

fire be oblique to 
| FIG. é. the face of the 
plate. As before, 
the resolved pres- 
sures are symme- 
tric in relation to 
X O, but the re- 
sistances normal to 
the faces a y and 
B y are no longer 
so. The resistance 
in each is propor- 
tional to f and /! 
(the coefficient of 
friction and of com- 
pressibility jointly) 
in those as ee 
normals and to the 
actual surfaces of instantaneous contact S and S' between 
shot and plate in aYand in # y. The case is then analo- 
gous to that of the scalene wedge, in which the resist- 
ances upon the faces are— 
p (sin. B— feos. B) 
(l—f/f') sin. y. + (f+ f') cosy 
p (sin. a — f cos. a) 
(1—ff*) wim. y + (f+ f') 008. ¥ 

The coefficient fis smaller than /', —— in the same 
material, because that yields on the side f by compression 
and turning up together, whereas on the side f it yields by 
compression and by the bulging backwards of the whole 
thickness nearly of the plate, but the surfaces over which 
f and f' act are also unequal, S being smaller than S'. 

The result is that the shot, in the direction of the plane 
of its section here examined, tends to slide along the plane 
8 ¥, and to push from it the plane a ¥, so that the actual 
motion of the centre of gravity is not in the axis X O but 
in a line situated somewhere within the angle X.7.6. It 
is to be observed, however, that while this is true where 
the angle ay # is such as shown in the figure, or more 
acute, and the angle of incidence of the projectile with the 
plane of the target also the same, yet the relative resis- 
tances in any particular case, in a Y and By, or what is the 
same, the relative motion of the shot with respect to 
these, depends upon the magnitude of the angle a Y 8 and 
upon the angle of incidence also, in any given material. 

If, for example, as in cases we are » hn to refer to, the 
relation of these two angles to the face of the target be 
such that the normal to a y shall be parallel, or nearly so, 
to the face of the plate, then the value of f for that side 
may be so large that the ter amount of motion of the 
shot towards the no to either side shall be towards 
that B ¥. 

It is also plain that the relative motion of the forward 
part of the projectile towards either side, amongst other 
conditions, depends upon the absolute thickness of the 
plate in relation to the projectile. 

But further, as the resistance in ay, and By, may be 
viewed in the section under consideration, as situated in 
the centres of the lengths of the surfaces of contact of 
these respectively (this is not rigidly true), and acting, then, 
in lines normal to these surfaces, and as the only force with 
which we have assumed the projectile animated may be 
referred to its ceutre of gravity, so it is obvious there is 
also a dynamic couple tending to upset the shot round an 
equatorial axis in the direction towards a, or what is the 
same thing, tending to turn the point of the shot ¥ inwards 
of its line of flight, at the instant of contact, with respect 
to the face of the plate. 

Referring now to Figs. 3 and 4, sections of a cylindro- 
ogival, and of a cylindric flat-faced shot, both supposed to 
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be first bedded into the forward face of the target to such 

an extent, that an external transverse force acting at the 

centre of 7 as an upsetting couple shall not make the 
int or face of the shot in contact with the target slip. 

f the transverse force be proportionate to the inertia of 
motion of the shot in flight, as referred to that transverse 
direction, then as the force of the couple due to the shot’s 

inherent motion is proportionate to its mass, or, toM V, 








or for the same shot to V simply, and as the shot cannot be | 
overturned unless it be caused to rotate round the arris 6, | 
through the angle 9, which is equal to the angle made at | 
the centre of gravity o, by the line 6 o with the axis of | 
figure. 

If @ be (in feet) the distance from the arris } to the 
centre of gravity 0, and W the weight of the shot, the 
statical work of the patting couple is— 

a(1l — cos. 9). 
This must equal the dynamic work impressed, which 





again is equal to the work accumulated in the centre of 
gyration, or if w be the angular velocity of the body at the 
commencement and & the radius of gyration, with regard 
to the axis of the couple or arris 6, then— 
_— W w* kt 
W a (1 — cos. ¢) = a9’ 
or equating the values of the work done— 
wt kt = 2 ga(1—cos. 9), 
but w, the angular velocity, is equal to the statical couple 
divided by the moment of inertia, or— 
att V acos. ®. 





Ez 
or, after squaring and substitution—- 
k? 1—cos.o 
‘= ~ ee 
bi 29 a” cos? 9” 


and as the length of the simple pendulum that corresponds 
to k is— 


i= 

a 
v= 7 of 2 — SP. 
cos.* ¢. 


In the cylindrical shot, Fig. 4, in section, whose length 
is a and diameter 8. 
joa 158 + 1608 
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hence 
owt 2st 
therefore, 
7 — HL 15 Bt + Wa? 
~~ a” 4a? + “pB 
and since 
a?® 
cos, *y = 


a* + p* 
substituting in the fourth equation we have 


‘15 Bt + 16 a* 
Vi= a 


which gives the ratio that V', the transverse velocity of 
the upsetting couple must bear to V, the velocity of trans- 
lation of the shot. 

The same reasoning applies to the cylindro-ogival 
shot, Fig. 3; but as here the value of K depends upon the 
form and proportion of the two contours of the projectile, 
which may v: to any extent, we need not pursue it 
further than to remark that, for equal mass and diameter 
of shot, as the centre of gravity is higher above the plane 
of the target, and as the angle y is less, and & also higher 
for the usual forms, so must the value of V' be smaller 
in this form than in the cylindric one, and hence a very 
much smaller hold upon the material of the target will be 
a sufficient resistance at the other end of the arm of the 
couple, and as the point of this form of shot enters with 
an equal expenditure of work at the first instant of con- 
tact, much more deeply into the material of the plate than 
does the flat-faced one—so is the cylindro-ogival projec- 
tile in an effective condition to have its direction of trans- 
lation c by any transverse force at an earlier period 
of its action upon the target. 

As before, the rotations of the two forms, as respects 
transverse divergence, caused by their respective dtstor- 
tions of plasticity done on the at the first instant of 
contact are much the same when the axis of figure and the 
tangent of the external trajectoryare both and in both cases, 
my line of the external normal to the plate. But let us 
now attend to some of the circumstances which occur 
when the axis of figure and line of fire (or tangent) are 
oblique to the face of the plate, limiting our view as before 
to the case where these are in a horizontal plane, that is 
to say when the shot strikes the face of an iron t the 
plane of which is vertical to the horizon and oblique to 
the line of fire, the latter being at the target in a horizontal 
plane. As in Fig. 5, the cylindrical shot touches first at 
the arris b, While urged forward in trajectory it com- 
mences to rotate round } as a transverse axis, and at the 
same time on principles already explained as to Fig. 2, its 
centre of gravity o advances, and slides towards 0', in a 
direction making a variable angle greater or less, towards 
the interior of the plate, the plastic face of which is cut 
out in the sort of curved form shown, and the material 
excavated is pushed before the face of the shot, adding to 
the thickness of the plate to be removed before its pene- 
tration is effected. is heaping up in front tends towards 
the formation (as shown in Fig. 5) of a more or less firm 
seat of resistance 
on the face of 
the plate occupy- 
ing nearly the 
whole face of 
the forward end 
of the cylindric 
shot. The plate, 
supposing the 
work in the shot 
is nearly ade- 
quate for pene- 
tration, may be 
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simultaneously 
b at the 
back, the form 


a: 2 umbo, whose greatest altitude is situated at 
the back of the plate about the point where the axis 
of figure of the projectile at its ition 0, would in- 
tersect the rearward surface of the plate. If the 
plate be perforated at all, it is penetrated nearly in 
the direction joining the centre of gravity of the projectile 
and the point of greatest altitude of this wnbo behind. 
But that is a diagonal line through the plate, and as from 
grounds assigned in referring to Fig. 4 the rotation due 
to the transverse couple has not been great during the 
short time that the shot is passing forward and laterally 
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from o to o', so penetration, if it occur at all, takes place 
in a direction highly favourable to the resistance of the 
plate, or what is the same thing, unfavourable to this form 
of shot as a missile for oblique penetration. 

It is quite true that Mr. Whitworth succeeded in several 
instances in punching holes with such flat-ended shot 
(prisms rather than cylinders) through obliquely presented 
plates, but this was only done by enormous velocity and 
disproportionate waste of power. What must happen at 








+-- 
lower}velocities or with'[greater target resistance is that 
which is shown in Fig. 6. 

The projectile cuts out and pushes before it in part, the 
volume plastically removed from the plate, but as it slides 
and rotates equatorially together from o to o', a point in its 
course arrives when if it cannot pass through the plate or 
immerse itself deep enough to become encastré in its sub- 
stance, the divergent couple assumes sufficient energy, 
upon the checking of the velocity of translation, and the 
shot turns over upon the arris b' opposite to that upon 
which it first made contact, and the projectile flies off 
altogether in the direction o” s, with its rearmost end 
(when fired) at first flying foremost, but the shot now 
pretty rapidly turning round and round upon an equa- 
torial, axis, transverse to the plane in which the curved 
path o, o', o'', of the centre of gravity lies. 

Let us now examine what happens when a cylindro- 
ogival projectile, which we will suppose has —_ mass, 
velocity, and like conditions as to line of fire with the face 
of the target, is fired at and begins to plunge itself into 
he substance of the iron. If the angle of incidence of the 
axis of figure with the horizontal section of the face of the 
a 





plate be greater than the angle 78 of the ogive, the 
point of the shot at once digs into the iron, which com- 
mences to hold it. The centre of gravity of the shot, 
Fig. 7, at the same time goes forward, turns round, more 
readily at 
first than the 
flat-ended 
FiG.7. shot, upon 
an equatorial 
axis, and 
slides in the 
direction of a 
line i 
an angle 
more or less 
towards the 
internal side 
of the face 
struck. The 
forward 
of the et 
thus cuts out 
and partly 
pushes before it, normally to the face towards which it 
slides, the plastically distorted part of the iron, and bulges 
or not the opposite face in an wmbo, whose conditions are 
such as referred to in Fig. 5. 
But as will be easily seen, on examining the form of the 
rtion of the plate cut out, and of that pushed before the 
o towards which the shot slides, the advance of the 
rojectile in the line of its centre of figure only takes place 
for a very short distance, before —_ the whole of the 
side towards which it tends to slide (2 m) becomes 
embedded and supported up to m. At the same time b 
the advance in the direction of its axis of figure, whic 
has rotated already round an equatorial axis, through the 
angle between the axes of figure x o and / o', the form of 
the excavated cavity, as seen in the figure, is such that the 
point of the shot embedded in it, is now also —en for 
a certain length along /n—that is to say, the shot has become 
more or less completely encastré at its point as regards 
rotation in the plane of the figure, so that further rotation 
round an equatorial axis in the direction o to o' is more or 
less completely prevented. The shot still advances, it 
assumes the position shown in Fig. 8, in which, though, 
transverse 
rotation has 
not been 
wholl 
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per penetra- 
tion has more 
completely 
fixed the po- 
sition of the 
axis of figure, 
and the shot 
now, its cen- 
tre of gravity 
having pas- 
sed in the 
horizontal 
planethrough 
the curve 
0 o”, is either brought to rest or passes on through the 
plate in a direction nearly unchanged as regards its axis of 


figure. 
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But if the latter occur, the plate is penetrated, not in 
the line of fire, but in a direction (as seen in Fig. 8), 
moré nearly square to the face. The axis of figure: has 
turned round from its. originally oblique direction. coin- 
ciding with the line of fire, and goes through the plate in 
a direetion less advantageous to its resistatice, that is 
to say, move advantageous to the work of the projectile. 

Of the,total lamenittehdindihan of thetwoforms of pro- 
jectile; equal by our suipposition in. both, a larger amount is 
expended by the cylindro-ogival in plastic excavation and 
distortion of the iron, than by the flat-ended cylinder—but 
the work so expended by the former is nearly all advanta- 
geous toits final chance of penetration, whereas in the latter it 
1s expended partly in making its own penetration more diffi- 
cult by locally thickening the plate. Again, as respects 
the resistance of the plate, every degree round which the 
projectile turns, making its direction of original translation 
—less oblique to ‘the face of the plate—the weaker does 
the plate become to resist its ing Saag too, 
as a high function of the angle thus pa ugh round 
an equatorial axis, by the shot, It would be, perhaps, vain 
to attempt to rigidly balance these relations analytically, 
even for asingle form of projectile and for any one angle 
of incidence, but it will be obvious to any one who merely 
considers the effort required to strike through a plate in a 
direction largely oblique to its face, that the advantage 
will be on the side of the shot which (assuming residual 
energy enough to penetrate at all) shall place its axis of 
figure nearest square to the obliquely struck face before or 
in the act of passing through. “Ina word, m oblique fire 
the flat-ended shot, if it pass through at all, must penetrate 
the plate ina line oblique te its face, by an angle not much 
less than that: of the-angle of incidence, and it may pass 
even sti l more obliquely, whereas the ogival-pointed shot; 
if it through at’ al', must do so at an angle sensibly 
less than that of incidence, and may do'so at one consider- 
ably below'that angle, 

These considerations, it will be understood, are totally 
irrespective of differentes as to penetrative power between 
flat-faced and ogival-pointed shot: possessing equal stored 
up work and both striking: normal’), the difference there 
being however also in favour of the pointed form. 

(To be continvied.) 





LAW INTELLIGENCE. 
VICE-CHANCELLORS’ COURTS, Janvary 14. 
(Before Vice-Chancellor Sir W. P. Woon.) 
DAW tv, ELEY. 

THE arguments upon this motion, which was opened on Friday, 
are now concluded. ‘lhe case came before the Vice-Chancel- 
lor’s Court upon a motion to commit the defendants, Messrs. 
Eley Brothers, cartridge-makers, of. Gray’s-inn-lane, for a breach 
of the injunction obtained by the plaintiff in November, 1865 (and 
formally drawn up on the 27th of January, 1866), by w ich they 
were restrained from manufacturing or selling cartridges for 
breech-loaders in infringement of Schneider’s patent for improve- 
ments in central-fire breech loading cartridges, now vested by as- 
signment in the plaintiff, Mr. Daw, gunmaker, of Threadneedle- 
street. -In order to render the proceedings upon the present 
motion intelligible it will be necessary to give a short history 
of the circumstances leading up to the litigation in which the 

laintiff is engaged for the pu of maintaining the validity of 
hneider’s patent. Until within the last few years the cartridge 
generally used for breech-loaders has been the Lefaucheux, or pin 
cartridge, which is ignited by a pin inserted into the side at an 
angle with the axis of the cartridge. About 1853 a Frenchman 
named Bellford obtained a patent for improvements in fire-arms 
and cartridges, but the invention, which was purchased by Mr. 
Lancaster, of New Bond-street, does not, so far as the cartridges 
were concerned, appear to have been very successful, and differed 
in many particulars from the system described in Schneider’s speci- 
fication. In 1855 a central-fire cartridge was invented by M. 
Pottet, a Frenchman, but not patented in this country. This 
cartridge was discharged by a percussion cap introduced into are- 
cess formed at the rear end of the cartridge, so that the percussion 
powder came in contact with a thin flat anvil or gudgeon placed in 
a metal chamber with a bell-mouthed aperture, which was closed 
by the percussion cap. When the percussion cap was struck down 
upon the anvil the detonating powder exploded, the flame rushed 
down the side of the anvil, and passed through an orifice at the 
upper end of the chamber so as to ignite the gunpowder contained 
in the body of the cartridge. Mr. Lancaster purchased this inven- 
tion, but did not patent it in this country, and the thinness of the 
anvil seems to have rendered it liable in any, but Pottet’s own 
guns to “‘ wobble,” or be displaced, and thus miss fire. About 
1856 Mr. Lancaster employed Messrs. Eley to manufacture some 
cartridges for him upon Pottet’s principle, but suggested a modi- 
fication of the anvil, which was accordingly made first square, and 
then triangular in shape, and with plain sides, so as to be less 
subject to displacement from its position in the inner chamber, 
while ample space was stillleft for the passage of the flame down 
the sides, Cartridges made with this triangular-shaped anvil 
were tried by Mr. Lancaster at his shooting-grounds in 1858, 
but their use does not appear to have been continued, as they 
were found defective in some respects. In February, 1858, 
a patent was taken out by Francois. Eugene Schneider, in 
France, for central-fire cartridges, with a: certificate of addi- 
tion in August of that year. In September, 186], Schneider 
obtained a patent in England for his invention, which was in some 
respects similar to that of Pottet, but constructed with a cylin- 
drical grooved-sided anvil, and with the flange or edges of the 
in chamber placed beneath the metal head of the:cartridge. 
As the specification contained numerous references to the plans 
and drawings annexed, and the claim was stated to consist in 
the manufacture of cartridges, and in machinery used for such 
manufacture, it is difficult to give in words an intelligible descrip- 
tion of the invention. The material parts of the specification were 
as follows :— 

‘** I make my improved cartridge with the percussion cap placed 
in the centre of same, and about level with the end of the eart- 
ridge. This percussion cap itself I manufacture in two ways, the 
first with a spreading top or flange, and the second with an 
internal metallic gudgeon or anvil, which on the cap being struck 
offers the required amount of resistance for effectually igniting 
the same. For the second description of cap I manufacture a 
cartridge with a metallic ball tor the anvil to rest against during 
the explosion.” 

The specification, after describing the machinery used for manu- 
facturing these cartridges, proceeded to refer to and deséribe the 
drawings, and contained the following passages :— 

‘*The anvil used in these cartridges is by preference of a cylin- 
drical form, and has longitudinal grooves init, by which the fire 
of the percussion powder may readily pass from the percussion cap 
to and through the opening at the fore end of the chamber or re- 
cess in which the anvil and percussion caps are received. . . It 
is not essential that the anvil should be cylindrical, or that it 
should have four longitudinal euts or grooves formed in it, as it 
may be formed with a greater or less number of cuts or grooves, 
and be formed of other transverse sections, so long as it is made to 





THE ENGINEER 


fill as nearly as may be the cap, and has cuts or grooves formed in 
it.. In manufacturing the above mentioned cartridges I make use 
of four different machines.” 

The plaintiff had purchased this patent from Schneider, and was 
registered as the equitable assignee. In the International Exhibi- 
tion of 1862 the plaintiff exhibited cartridges manufactured accord- 
ing to Schneider's patent, and also a breech-loading gun : pecially 
constructed for the use of these cartridges. Mr. Lancaster con- 
sidered that both-cartridges and gun were an infringement of Bell- 
ford’s patent, and legal proceedings were taken by Mr. Lancaster 
against Mr. Daw in respect of Bellford’s patent ; but Mr. Lancas- 
ter: was compelled to abandon the proceedings on payment of Mr. 
Daw’s costs, as 1t was discovered that Bellford’s French specifica- 
tion had been deposited in the Bodleian Library within a few days 
before it was patented in this country by Lancaster. In 1864 
Messrs. Eley again took up Pottet’s cartridge, adopting a trian- 
gularanvil, but scooping out the sides instead of leaving them plane, 
as in 1857, thus allowing a larger space for the passage of the flame, 
and also reverting to the external position of the flanges of the 
innerchamber In February last they sent the plaintiff a circular 
announcing that they were supplying central-tire breech-loading 
cartridges for guns'manufactured on the Lancaster and other 
systems. After some correspondence, in the course of which Messrs. 
Eley asserted that they had made and sold central-fire cartridges 
for many years prior to Schneider's patent, and that it was their 
intention to continue doing so, the plaintiff had filed his bill to 
establish the validity of his patent and to restrain the alleged 
infringement. The case came on for hearing upon motion for 
decree in November, 1865, and was fully reported in the J'imes. 
The defence raised was in effect that Schneider’s patent was bad 
from having beén anticipated by Pottet’s invention, and also by 
prior user in the experiments made by Messrs. Eley under Mr. 
Lancaster’s direction in 1857, and that the patent was also bad 
upon the terms of the specification. The Selendante also insisted 
that in any case they had not been guilty of wilful infringement, 
as they had adopted Pottet’s invention and improved upon it from 
time to time without the smallest intention of pirating any existing 
patent. The case lasted some days, and on the 24th of November, 
1865, his Honour gave judgement in favour of the plaintitf, hold- 
ing that the defences of anticipation and prior user had not been 
established upon the evidence, and that Pottet’s invention, which, 
if made after the date of Schneider’s patent, would have been 
held to have been a clumsy imitation for the purpose of effecting 
the same result, did not, from being prior in date to Schneider's 
invention, have the effect of invalidating that patent. His Honour 
also held that Schneider’s specification was not invalidated from the 
claim being too large in its terms, and that the case of infringe- 
ment was fully made out. Although that judgment was delivered 
in November, the decree was not actually drawn up until the 27th 
of January, 1866. The validity of Schneider's English patent was 
thereby declared and an injun. tion was granted restraining the de- 
fendants from manufacturing, Xc., any cartridges similar to or only 
colourably differing from those patented by Schneider, or from 
otherwise infringing the patent. About thisdate proceedings were 
instituted before the French tribunals by Messrs. Eley for the 
purpose of invalidating, on the ground of the non-payment of the 
annual duties, the French patent obtained by Francois Eugene 
Schneider in February, 1855. According to article 32 of the law 
of the 5th of July, 1844, still in force in France, patentees who omit 
to pay the annuity or annual duty to Government during the con- 
tinuance of their patents, forfeit all their rights under the patent 
and the certificates of addition founded thoreon ; but an order of 
the proper court is necessary for the purpose of declaring the 
patent void. It appeared that Francois Eugene Schneider, who 
resided at Strasburg, was in partnership with his brother, 
Georges Schneider, who resided in Paris, and thcre represented 
his brother's interests. The last of the annual payments in 
respect of the French patent made by Georges Schneider was in 
February, 1863, and the default was explained in an affidavit made 
by him upon tle present motion to have arisen from certain 
proceedings before the French tribunals in 1864, in which it was 
decided that both Pottet’s and Schneider’s inventions had been 
anticipated by some prior invention, and that after that decision 
he did not think it worth while to renew the annual payment 
upon the patent. On the 22nd of February, 1866, judgment was 
pronounced by the First Chamber of the Civil Tribunal of the 
first instance of the Department of the Seine, sitting at the Palais 
de Justice, Paris, by which the defendants, MM. F. E. Schneider 
and Georges Schneider, were “ declared legally deprived of all 
rights and advantages to which they may have been entitled, 
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In reply it was contended that Schneider’s French patent of 
February, 1858, and his English patent, of September, 1861, were 
not identical, so that the judgment of the French tribunal would 
not have the effect of avoiding the English patent. But even as- 
suming their identity, the French patent was shown by the affidavit 
of G. Schneider, the defendants’ witness, to have been in a pre- 
vious proceeding before the French Courts declared void ab initio, 
and, therefore, as no patent right ever existed in France, section 
25 did not apply, and the English patent remained in force. In 
any case, the annulment of the French patent could not be ex- 
tended to affect the rights of the plaintiff as equitable assignee of 
the English patent, especially as he was represented before the 
French tribunal. It was alsuv contended on behalf of the plaintiff 
that as the French patent was declared voi from February, 1864, 
more than a year before this bill was filed, it was not open to the 
defendants to raise this question upon a motion to commit, and 
that they ought to have filed a bill of review in order to set aside 
the decree by which the validity of the English patent was 
affirmed after it had (by the falling of the French patent) become 
determined, 

The arguments upon the question of infringement were of too 
technical a nature to admit of any intelligible condensation within 
reasonable limits. 

We may add that it was in evidence that a modification of the 
Pottet anvil is being largely used by Colonel Boxer, as superin- 
tendent of the royal laboratories in Woolwich Arsenal, in the 
conversion of Enfield into breech-loading rifles, and that the 
plaintiff, Mr. Daw, who alleges that the anvils spoken of by 
Colonel Boxer as Pottet anvils are modifications of Schneider's 
anvil, has complained to the Secretary of the War Department of 
the use at Woolwich of these anvils as being an infringement of 
his patent. 

Mr. Willcock, Q.C., Mr. H. T. Cole, Q.C., Mr. Boyle, and 
Mr. Ashton were for the plaintiffs; Mr. Daniell, Q.C., Mr. Grove, 
Q.C., and Mr. Langley were for the defendants, 

The Vice-Chancellor said that the first question was whether 
this patent (during the existence of which the injunction granted 
would last, and no longer) was still in existence; and, if not, 
whether it was in existence at the date of the decree of this court 
pronounced on the 27th of January, 1866. If the English patent 
was void at that time by the retrospective effect of the judgment 
of déchéance pronounced by the French tribunal in February, 1866, 
then, no doubt, some difficulty would arise in dealing with the 
question upon the present motion, and the proper course for the 
defendants, in order to avoid the decree of this court, would, he 
apprehended, have been to file a bill of review. If, on the other 
hand, the patent was valid at the date of the English decree, 
though subsequently avoided: by the judgment of the French 
court, then the decree would stand unimpeached, and it would 
be open to the defendants to show that after that decree the 
patent had ceased, and that, as the injunction was only co existent 
with the patent, the injunction had fallen to the ground when 
the patent was determined, and, consequently, that there was 
no longer any order of the court which the defendants could 
be said to have infringed. Upon the evidence adduced he 
was of opinion that the decree of this court upholding the patent 
was valid, and that the English patent was only determined 
from the 22nd of February, 1866, the date of the French judgment. 
The evidence as to the French law showed that a patent was not 
determined in France for omission to pay the annual duties with- 
out some proceeding by the proper Court by which it was declared 
to be determined; and that although the French court might 
declare that the patent lost its validity from some antecedent — 
(in the present case from the 4th of February, 1864), yet the de- 
claration of the French court to that effect was necessary, and 
until it was obtained the English court would, notwithstanding 
the 25th section of the lithand 16th of Victoria, cap. 83, be justi- 
fied in declaring in January, 1866 (a month before the judgment 
of the French tribunal), that the patent was in force in this country. 
It, therefore, became necessary to consider—firstly, the effect of 
the provisions of the Patent Law Amendment Act (15th and 16th 
of Victoria, cap. 83, sec. 25); and secondly, whether the 
French patent of 1858 was identical with the English one of 
1861. Now, in looking at section 25, one saw at onc: that the 
the object was to prevent the subjects of this kingdom being fet- 
tered in their right to compete with foreigners in the production 
and manufacture of different articles when it was open to 
foreigners to enter into such competition without being fettered 
by any exclusive rights claimed by any inventer and patentee. It 
had been very ingeniously contended by Mr. Willcock, in reply, 





either together or separately, with reference to the patent granted | that a void foreign patent was to be treated as no patent at all, 
to F. E. Schneider by the French Government, dated the 5th of , and that as this patent was stated in George Schneider's affida- 
February, 1858, and all certificates of addition, from the 6th of } vit to have been declared by the French Courts, in 1864, invahd 


February, 1864.” 


On the 27th of June, 1866, the Third Chamber | for want of novelty, the case was one in which everyone was en- 


of the Civil Tribunal dismissed an appeal which had been presented } titled to manufacture the article abroad, and, consequently, that 
on behalf of F. E. Schneider, and ordered the judgment of the | sec. 25 did not apply, the invention, so far as a patent was con- 


First Chamber to be carried into effect. 


In March, 1866, the ' cerned, being new in thiscountry. 


No such question arose in this 


defendants having made certain experiments, in which they had | case, as the French patent of 1858 had been declared void, not ab 


placed two distinct flat anvils cut out of a flat piece of metal on 
the Pottet principle in the per-ussion cap, and thereby obtained 
what they considered a superior cartridge, took out a patent for 
this double anvil cartridge according to the peovichegl specifica- 
tion which was filed on the 24th of March, and corresponded with 
the complete specification filed on the 2lst of September, 1866. 
An anvil was ‘“‘placed in the percussion cap of a central-fire 
breech-loading cartridge in two or more parts, by which means 
the flame from the percussion powder passed between the 
several parts of the anvil, as wellas round the sides, before escaping 
through the hole in the centre of the chamber. This arrange- 
ment of the anvil and cap also has the effect of expanding the 
copper cap tightly within the chamber and preventing an 
escape of gas at the breech end of the cartridge. It is 
also more certain of ignition and cheaper to manufacture 
than an anvil made of one ‘piece of metal only.” The parts 
of the anvil were stated to be ** by preference formed by punching 
or cutting them out of a sheet or strip of metal; and I prefer to 
place the rounded or convex sides back to back within the cap, as 
shown, whereby spaces are formed for the passage of the flame 
when the explosion takes place.” The claim was finally stated to 
be ** the pplidation and employment of an anvil formed of two or 
more pieces of metal placed in the percussion cap of a central-fire 
breech-loading cartridge, as therein described.” We should add 
that Messrs. Eley had lodged an appeal against his Honour’s 
decree, but, as they stated, considering that the use of the single 
or double Pottet anvil was fairly open to them, they obtained an 
order on the 7th of June dismissing their petition of appeal on 
payment of the plaintiff's costs. The plaintiff, considering that 
the defendants were colourably evading his patent, and thereby 
infringing the injunction of January, 1866, by manufacturing 
cartridges with the double Pottet anvil under their patent of Sep- 
tember, i866, now moved to commit the defendants for breach of 
the injunction of January, 1866. ? 

The case for the defendants was— first, that they had not in 
any way infringed the plaintiff's patent or committed a breach of 
the injunction, as their process carefully avoided those features 
which were peculiar to Schneider's process, and was based wholly 
upon that of Pottet, which had been already decided by the court 
so to differ from that of Schneider as not to have the effect of 
invalidating it by prior publication; secondly, that the judicial 
annulment of Schneider’s French patent by the French tribunal 
in February, 1866, at once determined the English patent and _all 
proceedings for the purpose of enforcing it, by virtue of sec. 25 of 
the Patent Law Amendment Act, 1852 (15th and 16th of Victoria, 
cap. 83), which provides that where a patent has been taken out 
in this country for a patented foreign invention ‘‘all rights and 
privileges under such letters patent shall (notwithstanding any 
term in such letters patent limited) cease and be void immediately 
upon the expiration or sooner determination of the term during 
which the patent or like privilege obtained in such foreign country 
shall continue in force,” 





initio, but from February, 1864, when the annuity ceased to be 
paid, and the original validity of the patent was assumed by that 
judgment. With respect to those other proceedings mentioned by 
Schneider in his affidavit, they were not in evidence before him, 
and he must hold that from the date of the judgment of the 
French tribunal, in February, 186, and not sooner, the English 
patent was detemined by force of sec. 25 of 15th and 16th Vic., 
cap. 83. It could not either be maintained that the plaintiff, Mr. 
Daw, as equitable assignee from Schneider, was not bound by the 
decision of the French court. The assignee would, in his opinion, 
be hound by any decision made against the original patentee, and it 
was clearly'the business of the assignee to have seen that the 
foreign patent was kept up in full validity. The French patent of 
Schneider was gone, and, if it was identical with the English 
patent, it followed as the necessary result that the English 
patent would be also determined. He had come to the conclusion 
that no substantial distinction could be drawn between the 
two patents, which were in effect identical, and consequently 
the injunction granted in January, 186, in favour of the English 
yatent terminated from the moment that the French tribunal had 
declared the French patent to be determined. Upon the question 
of infringement, he felt bound to add that, though it appeared on 
the former occasion there had been a distinct and clear imitation 
of the plaintiff’s process by Messrs. Eley, yet what they had since 
done was very different. The plaintiff's process, in order to obviate 
the objection that his claim was too large, was in effect limited to 
procuring fixity for his anvil in the chamber or cap by the cylind- 
rical form which adhered and fitted closely—a close fit—while cuts 
or grooves were used in connection with this cylindrical form in 
order to afford free passage for the flame from the detonating pow- 
der. The defandants had, in the first instance, made an anvil, not 
cylindrical, but a species of triangular section, which adhered to 
the sides of the cap and filled it as nearly as possible, thus ful- 
filling the main condition of the plaintiff's process, while it was 
in evidence that the process of constructing the anvils was almost 
identical. What they had done since the date of the decree 
was very different. By adopting the plan of doubling Pottet’s 
anvil, which was simply punched out of a sheet of metal, and 
securing adhesion and fixity without filling up the cap, as nearly 
as possible, they had secured the same result as the plaintifi 
without trenching upon his limits. Upon the question of in- 
fringement alone, he should come to the conclusion that the 
defendants had not been guilty of any colourable evasion ot 
the paintiff’s patent, and that it was not a case for a committal, 
or for making the defendants pay the costs of the motion. Under 
all the circumstances, he must refuse the motion with costs. 


Accorpinc to M. Favre, secondary actions take place in the 
galvanic battery, accompanied by a disengagement of heat, which 
is not turned to account in the current, and therefore he says that 
electro-magnetic machines cannot dispose of all the heat set in 
action in the h: ttery. 
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RAILWAY MATTERS. 


In 1854 the net profit of the Manchester, Sheffield and Lincoln- 
shire line was £217,135 ; now it is £526,125. 

A BRANCH railroad from the Great Western Railway to the oil 
wells at Petrolia, in Canada West, has been opened. 

No trains arrived at Lyons on Tuesday, and the railway com- 
yunication with many other places was interrupted. 

No Continental mails arrived in London on Thursday morning. 
The trains were stopped by nine feet of snow between Dover and 
Ashford. 

A COMMITTEE has been appointed by the Chatham and Dover 
B and C shareholders to represent them and look after their 
interests. 

At the Manchester London-road station the arrangements for 
passengers going out on to Oxford-road are most wretched and 
dangerous. 

A LOCOMOTIVE engine cleaner at Birmingham recently lost his 
life through the engine he was working on being moved whilst he 
was at work. 

Mr. WATKIN defines a sound railway to be one that can repay 
the whole of its original cost out of profits ina period not exceeding 
twenty-five years, 

A POLICEMAN was decapitated on the Lancashire and Yorkshire 
Railway, near Bolton, last week, and it is conjectured that he 
committed suicide. 

THE South-Eastern Company has just been mulcted in the sum 
of £150 for allowing a pocket of hops to fall from one of its 
wagons on a lady who was passing. 

Tue Russian Kozlow-Woronesch Railway Company has been 
authorised to issue debentures to the amount of £750,000, with 
5 per cent. interest and a 10 per cent. sinking fund guaranteed. 

Tue English Cabinet is said to have asked information from 
that of the Tuileries respecting the connection of the Govern- 
ment with the railways. All the necessary documents have been 
forwarded. 

THE total amount deposited for railway and other speculations 
for the ensuing session at the Bank of England on Monday even- 
ing was, as nearly as can be estimated, four-fifths less than the 
amount deposited last year. 

Tue resolution of the Glasgow chamber of commerce and manu- 
factures against the proposed purchase of the Forth and Clyde 
Canal py the Caledonian Railway will be supported by the 
chambers of commerce on the Tyne. 

THe directors of the Victoria Station and Pimlico Railway 
congratulate the proprietors on the fact that during the late 
unexampled distress and general distrust of railway property, the 
price of their stock remained unchanged. <A dividend after the 
rate of 7) per cent. is to be declared. 

THE Senate commission on railroads in the city of New York 
has unanimously adopted a resolution in favour of one line of 
underground road from the Battery to the City Hall Park, under 
Broadway, with branch connections to Harlem river. 

THE Brighton, the Great Western, and the London, Chatham, 
and Dover Companies have recently incurred a very large outlay 
in making the new approaches to the Victoria station, both north 
and south of the Thames, and in widening the bridge. 

THE Indian Peninsula Railway seem to be preparing for a busy 
season. Three contracts have been already advertised for doubling 
the line for a length aggregating to about one hundred miles. 
Their terminal station is also expected to be shortly in hand. 

THE traffic receipts on six of the principal railway undertakings 
in France for the year 1866 amounted in the aggregate, on 8574 
miles, to £23,764,021, and for the year 1865, on 8076 miles, to 
£22,046,006, showing an increase of 498 miles, and of £1,718,015 
in the receipts. 

THE commissioners have examined the ninth seciion of the 
sixty-five miles of the Union Pacific Railroad west from Omaha, 
and report the same in acceptable condition. This road 1s now in 
excellent running order from Omaha to a point fourteen miles 
west of the forks of the Platte river, a distance of 305 miles. 

ON Saturday night, as Mr. Peter Hill, gear and stay-maker, of 


Dewsbury, was crossing over the metals at the Kirkstall station | 
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NOTES AND MEMORANDA. 


M. CHEVREUL finds that oxygenised water destroys colours of | 


organic origin just as chlorine does, but more slowly. 
_No attempt to forge the Bank of England notes occurred till 
sixty-six years after the establishment of the Bank of England. 

PreciPiTaTeD chalk far outshines in whiteness the natural 
varieties, and fine qualities of carbonate of magnesia far outshine it. 

THE Dn a yp of murderers is, in England, one in 678,000 
souls; Holland, one in 163,000; Prussia, one in 100,000; Austria, 
one in 77,000. 

Accorpine to Mr. Way, the grains of organic matter per gallon 
of the water of the following, are—in river Lowther, 0°62; Hawes- 
water, 0°62; Ullswater, 0°35; Thirlmere, 0°77; an average of 0°59. 

Capt. Maury states that the Gulf Stream, between Halifax and 
Bermuda, has been known to run backwards to the south-west, 
retaining at the same time its elevated temperature and other 
general characteristics. 

Ir has been estimated by Capt. Maury that the quantity of 
heat which the Gulf Stream spreads over the Atlantic in a 
winter’s day, would be sufficient to raise the whole atmosphere 
that covers Great Britain and France from the freezing point to 
summer heat. 


Port Lincoln, South Australia. Mr. Hodgkiss, the owner of the 
land on which the deposit has been found, has claimed the reward 
of £5,000 offered three years ago to any one finding a coal mine in 
South Australia. 

M. Ganz, of Ofen, in Hungary, coats the interior of his moulds, 
which should be of iron, with a paste of finely-powdered antimony 
and alcohol, and then dries them at a temperature of 100 deg. Cent. 
The iron castings are thus covered with an extremely hard coating 
of the alloy of antimony and iron. 

Ir one four-hundredth part of iodine is added to sulphur heated 
to about 180 deg. Cent. (356 deg. Fah.), and the mixture poured 
on a slab of porcelain, there results a material which retains for 
some time a remarkable elasticity. 
and takes impression with great fidelity. 

Ir was suggested by Dr. Pavy that the resistance of the stomach 
to digestion by its own gastric juice was due to the circulation of 
alkaline blood in the tissues; so that after death the stomach 
would be attacked, provided the decease occurred during the 
digestive process, owing to the stagnation of the blood. 

THE quantity of atmospheric electricity at noon is much greater 
in winter than in summer, the relation being about 10 tol. This 
augmentation of electric force proceeds in a manner almost parallel 
with the number of days of frost or fog, and inversely as the num- 
ber of days of thunder, of elevation of temperature, of actinic 
power. 

M. QUETELET says that careful observations have convinced him 
that a plant developes much more rapidly during a mean tempera- 
ture, when this temperature varies, than when it is uniform, pro- 
vided that it does not fall below freezing point. He is also of 
opinion that the effect produced is equal to the square of the tem- 
perature. 

A RECENT statistical return, published by the United States 
Government, sets down the entire area of the Republic, including 
lakes and rivers, at 3,250,000 square miles. The public lands 
amount to 1,465,468,000 acres, of which 474,160,551 have been 
surveyed, The population is estimated to amount now to 
36,100,000, 

To detect the presence of free sulphuric acid in acetic acid boil 
about 50 cubic centimetres of the acid, to be tested in a retort 


with a very small quantity of starch, until half the liquid is dis- | 


tilled; after cooling, add a drop of tincture of iodine. If under 
these circumstances a blue colour be produced, no sulphuric acid 
is present. 

Dr. LetHesy states that the organic matter per gallon of the 
water of the following waterworks is as follows:—Grand Junc- 


tion, 0°60; West Middlesex, 0°48; Southwark and Vauxhall, 0°64; | 


Chelsea, 0°56 ; Kent, 0°03; New River, 0°22 ; East London, 0°56. 
This is an average of 0°44 grains. 
is 0°59 grains. 

M. Favre believes that when a body is decomposed by the gel 


of the Midland Railway, he was overtaken by a passing train and | vanic battery the constituent elements, in separating, absorb a 


both his legs severed from his body. He was immediately removed 
to the Leeds Infirmary, where he only survived his injuries a few 
hours. 

WE understand that experiments are being made on the Indian 
Peninsula Railway with a view to ascertaining whether it will be 
possible to adopt the system of ‘‘continuous brakes,” and thus 
economise the labour at present lost on the Ghaut inclines by 


weight in the shape of the present brake vans. 


A SERIOUS accident, attended with injury to upwards of twenty | 


persons, took place near the Bridge-street station, Glasgow, on 
Sunday last, through the breaking of a spring. A third-class 
carriage was thus thrown off the line, and through the parapet 
of a bridge into a gravel depot below. The carriage contained 
upwards of twenty persons, all of whom were more or less 
injured, 

THE Correctional Tribunal of Bordeaux has just fined M. Lannes 
station-master of Cerone, Gironde, 16f. for having contravened 
one of the regulations of the railway. 
last a passenger train arrived with an insufficient number of 
carriages, and in spite of his remonstrances he put a passenger 


who had taken a first-class ticket into a second-class compartment, 


although there were spare carriages at the station. 


Lancashire and Yorkshire Railway, at Bradford, had stepped 
down from a signal-box on to the line in the tunnel which runs 
under Wakefield-road and York-street, near the station, when a 
departing passenger train from the Great Northern side of the 
station came up and ran over them. Two of the men were very 
severely injured. 

THE South-Eastern Railway Company have announced special 
facilities they propose to afford to visions to the French Exhibition. 
These include an additional night service between London and 
Paris, at reduced fares, and a plan for the direct transmission of 
large and small consignments of goods to the Exhibition by passen- 
ger train at specific through rates, including all charges for shipping 
landing, entries, Custom’s formalities, and delivery at the 
building. c 
line 


for the last half-year has been lessened by the general 


rise of wages and cost of fuel, and the fact that during 
the depression of various manufactures in their district 
the company have been carrying a large amount of the | 


rougher and cheaper traffic, and consequently doing more work 
for the money paid them. The Manchester, Sheffield, and Lin- 
colnshire Company failed in getting their central Manchester sta- 
tion, but incidentally got, through that agitation, the use of two 
independent lines from Ardwick to the terminus, 

THE directors of the Manchester, Sheffield, and Lincolnshire 
Company state that the persistent efforts made by an organised 
party of speculators to depreciate all railway property by the 
circulation of unfounded reports requires that the fullest and 
frankest explanations between directors and proprietors should be 
exchanged at the earliest possible dates, and that railway boards 
should set an example of moderation and prudence by discouraging 
for the time all new outlay of capital thereby giving to the 
railway system that period of rest which alone is required in 


On the 9th of September | 


| to those seen in native chalk. M. 
Ow Tuesday morning four men employed as platelayers on the | 





THE net profit of the Manchester, Sheffield, and Lincolnshire 


larger amount of heat than they disengage again in combining 
under ordinary circumstances. Thus, in the nascent state bodies 
possess an excess of heat, which they give up on becoming modi- 
tied to the ordinary state. 

A REPORT of the superintendent of the mint in the United 
States shows that the coinage in that country of gold, silver, and 


J ; | copper between the years 1793 and 1867 amounted to 987,500,000 
being obliged to haul such an enormous additional and useless | 


dollars, of which 845,500,000 dollars were gold. The coinage in 
California for eight months of last year was 9,642,000 dollars in 
go'd and 500,000 dollars in silver. 

Ir the current of sparks of an induction coil be passed through 
the luminous flame of gas or of a candle, no alteration is seen in 
the flame, excepting that in the path of the sparks the flame is 
intensely luminous. If, however, the flame be examined by means 


| of the rotating mirror, it is found that the flame is always extin- 


guished above during the passage of an individual spark. The 
part below the spark is constant and steady. 

M. A. BecHAmp has discovered in the waters of Perzize con- 
siderable quantities of acetic and butyric acids. This is the first 
time that organic acids have been found in a French spring. 
Upon examining the deposit of this water under the microscope 
a considerable number of mobile corpuscles were observed, similar 
échamp supposes that these 
are the causes of the formation of the volatile fatty acids. 

A METHOD by which the carbonates may be rendered so pure 
that they only exhibit traces of chloride has been discovered by 
M. Graezer. This chemist first treats them with carbonate of 
silver, and then boils them with lime from calcined marble, This 
ley is then filtered through a funnel, in the bottom of which are 
oan fragments of marble and powdered marble, first pouring 

tilled water through till it passes free from cloudiness. 


As a proof of the existence of iron in the solar atmosphere, M. | 


A. J. Angstrom has compared the solar spectrum with one formed 
by two iron electrodes with a battery of 50 elements, and has 
found more than 460 rays corresponding to the lines of iron. Two 
observations which the author made are of interest: one is 


the presence of manganese in the sun, proved by the coincidence | 


of nearly 30 lines; and the other is the discovery of a new ray of 
hydrogen, situated nearly half way between G and H, and which 
M. Angstréim calls h. 


Dr. ATTFIELD, director of the laboratory of the Pharmaceutical | 


Society, states that nearly all the American oil now burnt in 
— lamps gives off inflammable vapour at 80 deg. to-90 deg. 
‘ah., and that this vapour forms with the air in the interior of 
the lamp an explosive mixture, which may become ignited on 
turning down the wick or blowing down the chimney. Whilst 
the lamp is burning there is a strong current of air upwards. If 
this were not the case, lamp explosions would be more frequent ; 
as it is they are common enough. 


M. NATOLI states that in Great Britain there were 1,771,493 


, Volumes, being in the proportion of six volumes to every 100 per- 


sons, while in Italy the proportion was 19°5 volumes to every 100 
persons. In France there were 4,389,000 volumes, or 11°7 volumes 
per cent. of population; in Austria, 2,408,000 volumes, or 69 
volumes per cent. of population; in Prussia, 2,040,450 volumes, or 
11°0 volumes per cent. of peti: in Russia, 582,090 volumes, 
or 1°3 volume per cent. of population ; in Bavaria, 1,268,500 vo- 


order to raise railway dividends generally to their maximum | lumes, or 26°4 volumes per cent. of population; and in Belgium, 


amount. 


509,100 volumes, or 10°4 volumes per cent. of population, 


It possesses a metallic lustre | 


That of the Cumberland water | 
| about to be issued to the troops at Aldershot. Instructions have 
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MISCELLANEA. 

Tue trade of the Grimsby docks is growing satisfactorily. 

THE Exhibition of Designs for the new Law Courts will open 
on Friday, the 8th of February. 

Iv is stated that there are now wanting only 850 miles of wire 
to connect New York with Pekin. 

THE troops in the Dublin garrison are now all supplied with the 
newly-converted breech-loading rifle. 

THE Cornish miners at Stavely have publicly reported their satis- 
faction with their position and prospecte. 

Tue Californians are turning their attention to the cultivation 
of olives, and boast that they can produce olive oil equal to that 


| of Italy. 


THe Russian ironclad fleet was begun in 1861 by the building 


| of the Pervenez. Now the fleet consists of thirty armoured shiys 


of different descriptions. 

Ir is announced that in April next the Paris Petite-Voitures 
Company will start 500 small basket carriages, to run at the same 
price as the present cab. 

A LAKE of borax has lately been discovered in California; it is 


| believed that the ‘‘find” is destined to revolutionise the impor- 
: | tant trade in that article. 
Iv is asserted that a mine of anthracite has been discovered at | 


AN iron casemate weighing ninety tons, and the largest ever 
constructed of iron, has just been sent by the Millwall lronworks 
to Shoeburyness for experiment. 

A Most influential memorial for the suspension of the search cf 
passengers’ luggage during the French Exhibition has been prc- 
sented to the Chancellor of the Exchequer. 

AN engineer of Trente, M. Garollo, has invented a new needle- 
gun, which fires fifteen shots a minute. The gun is 4ft. leng, 


| weighs 74 lb., and carries a ball 53 lines in diameter. 


Tue Montreal Gazette notices the first bloom made in that part 
of the world with pure t fuel, and pronounces it of the 
very highest quality, equal to the very best Swedish iron. 

THE difficulties to which English ironmasters are subjected by 
the constant recurrence of strikes are fully appreciated abroad by 
our foreign customers, as well as by our foreign competitors. 

A “‘ West-END general market” is suggested on the north side 
of Cranbourne-street to Lichfield-street, Soho, to cover a con- 
siderable space now occupied in various ways, generally by tLe 
poor. 

A NEw process for manufacturing lucifer matches has beep 
brought before the French Academy. The wooden slips are firt 
plunged into phosphorus and afterwards into sulphur—the o.d 
method reversed. 

THE commissioners appointed to inquire into the state of the 
water supply to the metropolis are the Duke of Richmond, Sir J. 
Thwaites, Col. Harness, Alderman Phillips, Mr. Chadwick Smith, 
and Mr. Harrison, C.E. 

THE shipowners and builders of the New England States, and 
all others interested, are to have a convention at Boston to dis- 
cuss weasures for the improvement of their business and for relie! 
from the burdens of unequal taxation. 

THE Orontes, iron troop-ship, which is paid over below the 
water-line with t ie Admiralty, or Hay’s, anti-fouling composition, 
and has been eizht months out of dock, is found to be almost as 
clean in her bottom as when she left the dock. 

As a result of the late strike in the iron trade, a schewe has been 
started at Darlington, which appears to have the sanction of the 
ironworkers of the district, and is principally wader their manage- 
ment, to erect rolling-milis ou the co-operative principle. 

Tue Elsecar Ironworks are completely idle, and nothing whatever 
is going on except a few repairs. There are from 300 to 400 men 
and boys out of employment, and as they are in a great measure 
the staff of the district, the distress is assuming a serious aspect. 

Tue Canadian Parliament has recently enacted a law requiring 
the doors of all buildings used for public assemblages to open out- 
wards, to prevent the danger of their being closed and tastened 
by the pressure of a crowd within, in case of fire or other alarm. 

RIFLEs converted to breech-loaders on the Snider system are 


been issued to the infantry regiments in camp to send requisitions 


| to the Military Store Department for the number of rifles they 


require. 

THE Russian telegraph line is progressing with gratifying suc- 
cess. The fierce tribes in Siberia are friendly to the undertaking. 
The topography of that country is highly favourable to the con- 
struction, and a residence there is not so disagreeable as has been 
pictured. 

THE staging of the Portland breakwater, which is in course of 
removal, was injured by the late storm, and not the breakwater 
itself. This not only stood the assaults of the waves, but pre- 
served all the vessels inside in perfect safety, though the sea was 
higher than for fifty years past. 

CorNWALL has for some years past done a large and profitable 
business in China clay, the greater part of which has been raised 
in the St. Austell district, where several important works are now 
in progress. There is every prospect, however, of a new district 
being opened up on an extensive scale in a short time. 

A NEw industry has lately been introduced into Glasgow— that 
of polishing granite—an art for which Aberdeen has long been 
noted. The works established near Pollokshield by the Scottish 
Granite Company are at present employed in the preparation of 
eight polished granite columns for the piers of the new Blackfriars 
Bridge. 

TELEGRAPHIC communication has recently been established be- 
tween Cape Breton and New Orleans. When the instrument clerks 
began to converse by means of the wire, the operator at Sydney, 
Cape Breton, announced that it was at that place snowing very 
hard ; in return, he was informed that at New Orleans the heat 


| was oppressive, and the mosquitoes very troublesome. 


A PROSPECTUS has been issued at New York of an East Indian 
Telegraph Company, with a capital of five million dollars, for the 
purpose of ‘connecting all the principal seaports of the Chinese 
empire with the Collins line across Behring’s Straits, with San 


| Francisco and New York, and the Russian Government line to St. 


Petersburg, and with London, Paris, and all the principal cities of 


Ir is apparent that the Italian Government is both anxious 
and willing to give its support to the development of the mineral 
riches of the country. In the year 1866 alone fifteen concessions 
for mining were granted :—Six for iron mines, one copper, one 
gold, one lignite, one sulphur, two lead, and three for petroleum. 
Seven very important petroleum deposits have been discovered in 


| the southern part of the province of Naples. 


THe London Gazette of the 4th of December last published the 
list of exhibitors in Class 20, cutlery. The exhibitors are only 
seven in number, of whom four come from London, one from 
Dublin, and only two from Sheffield, the special seat of this manu- 
facture. In 1855 at the Paris Exhibition there were fifteen exhi- 
bitors from Sheffield, not one of whom is now an exhibitor. Com- 
paring this class with others representing staple manufactures, it 
is the feeblest of all. 

A LavsanNE journal states that a locomotive for ordinary roads, 
constructed upon a system invented a 8 M. Schmidt, is con- 
stantly to be seen in action in the neighbourhood of Zurich, and 
that it is remarkable for the facility with which it ascends consi- 
derable inclines, drawing after it a number of carriages, containing 
as many as forty passengers. It is stated that there is no difficulty 


| in guiding it or in controlling the speed ; it also admits of being 
| stopped within a very short space, 
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FAST PASSENGER ENGINES—BERGISCH-MARKISCHE RAILWAY, PRUSSIA. 
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THE fine engine illustrated in the annexed engraving is one of 
several built by Borsig, and working the fast passenger traffic 
on the line from Dusseldorf to Dortmund, passing through EI- 
berfield and Witten. This railway opens up a fine country in- 
habited by an industrious people. The gradients are not very 
favourable—inclines 1 in 100 being frequently encountered, while 
gradesof1 in 140 are very numerous. Between Erkrath and Hoch- 
dale, about seven miles from Dusseldorf, thereisan inclineof about 
1 in 40, a mile and a half long, up which the trains are assisted 
by a six-coupled, banking tank engine, weighing forty tons, and 
built by Borsig. The mode in which this engine is used is very 
remarkable. The incline was formerly worked by a stationary 
engine, which has long since been discarded. The rope, how- 
ever, is retained, and the banking engine works on the descending 
line, hauling the ascending train with the assistance of its own 
locomotive, to the top by means of the rope running over a 
suitable wheel at the head of the incline. By this means the 
gravity of the banking engine is utilised, representing a gain of 
one ton of tractive effort instead of a ton of resistance, or vir- 
tually a clear gain—minus the friction of the rope—of two tons 
of tractive effort. What proportion of this is realised after 
the friction of the rope is deducted we are unable to say—unless 
the gain be considerable it is unlikely that the rope would be 
retained, 
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TRANSVERSE SECTION OF WAGNER'S APPARATUS. 


The fast passenger engine we illustrate—the 1781st built 
by Borsig— presents many points of difference from English 
practice as will be perceived not only from a glance at the en- 
graving, but from the following description :— 

Beginning with the principal dimensions we find that the en- 
gine has 16in. cylinders, 22in. stroke, and four coupled driving 
wheels, 6ft. in diameter. The barrel of the boiler is about 
3ft. 10in. in diameter inside, and nearly 14ft. long. The tubes 
are of iron, 180 in number and about 2jin. diameter outside. 
The inclined grate is 6ft. 2in. long, and about 3ft. wide, pre- 
senting about 184 square feet of area. The heating surface of 
the fire-box is about 80ft., and of the tubes about 1020ft., or, in 
all, 1100ft. The safety valves are loaded to 112Ib. per inch. 
The weight is distributed as follows :—Leading axle, eleven 
tons; driving wheels, eleven tons; trailing wheels, eleven tons; 
total, thirty-three tons. It will thus be seen that the engine is 
heavy for the dimensions of the cylinders—a fact mainly due to 
the great size of the boiler rendered necessary in some degree 
by the use of slack coal. The upper part of the fire-box shell 
rises to a great height above the barrel in order to provide 
steam space and room for the immense bridge stays supporting 
the fire-box crown, which are 6ft. 2in. long and 10in. deep at the 
middle, We may add that the fire-box is put in from the top 





before the outer shell is rivetted up. 
connected to the crown by four sling stays, and the fire-box shell 
is further strengthened by horizontal stays running right across. 

Although two domes are seen, but one, that next the smoke- 


The bridge stays are each 


box, is used as a steam chamber. It is placed in communication 
with the space above the fire-box by a pipe, and contains the regu- 
lator valve. The other dome contains Wagner's apparatus for 
purifying the feed water sent to the top of the dome by the 
injectors. This apparatus has been used on the Bergisch- 
Mirkische line since 1863, with good results. In the annexed 
engraving we give a section of one form of the apparatus to 
illustrate the principle on which it acts. The water is fed in, 
as we have said, at the top, and, falling on a series of trays or 
partitions m, passes downward depositing sediment which would 
otherwise find its way to the boiler. The rationale of the 
action which goes on we have often explained. The water, being 
highly heated by the steam within the dome, can no longer 
retain the sulphate of lime and magnesia in solution, and they 
are therefore thrown down. The trays are removed from time 
to time as they become foul and cleaned. The injector is of 
rather peculiar construction, the steam cone valve is suppressed 
altogether, and the water cone is moved by a cam worked by a 
handle from the foot plate. The injectors are disposed hori- 
zontally in a position found to be very convenient. They are 
made wholly of cast iron. 

The springs of the coupled wheels are placed below the axles, 
their ends being connected by compensating levers. The springs 
of the leading wheels are coupled by a transverse compensating 
beam, so that the engine virtually rests on three points of sup- 
port. The coupling and connecting rods are of Borsig’s cast 
steel rivalling that of Krupp in excellence; they are exceedingly 
light. We have found the dimensions, measured on the engine, 
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to be as nearly as possible as follows :—Connecting rod, small 
end, depth, 2in.; thickness, 1#in.; large end, depth, 3in.; thick- 
ness, 1#in. The coupling rods, 8ft. 5in. long centre to centre, 
are but 2in. deep by 1#in. thick at the smallest place, and 3}in. by 
1hin. at the centre. The crank pins in the driving wheels are 
Shin. in diameter, and in the trailing wheels 2hin. These are all 
extraordinary light dimensions for an engine with 16in. cylinders, 
yet we believe that the line is nearly exempt from accidents due 
to the breaking of coupling rods. A 

As we have already stated, the fuel used is slack, which is of 
good quality, coming from the Ruhr district. The distance 
between the grate bars is not less than jin. to jin. At first 
sight it would seem that on such a grate it would be impossible 
to burn slack without great waste. The system of working 
disposes of this objection. The fire is lit with large coal, and 
slack is subsequently fed on mixed with water to the consistence 
of thick mortar. The fuel quickly cakes, and may then be 
broken up, burning with little waste. Many sparks are produced, 
however, and to prevent their escape up the chimney, a very 
singular expedient is employed: a fine jet of spray from the 
boiler is thrown into the smoke-box. The plan is generally used, 
with good results, on the German lines. 

We have little more to add. A number of fast passenger 
engines very similar to that just described were put on the line 
in 1863, but the intervals between the axles being respectively 
6ft. Sin. and 7ft. 9in., the load was unequally distributed, the 
leading wheels carrying twelve tons, the driving wheels eleven 
tons, and the trailing wheels ten tons. This defect has been 
removed in the present series put on the line in 1865, by bring- 
ing the driving wheels nearer to the leading wheels. Mr. Stambte 
is the chief engineer of the line, the general management of 
which reflects much credit on him. 








THE ENGINES OF THE MARY AUGUSTA. 


Last October we gave general drawings of the engines of the 
Mary Augusta, one of the fastest steamships sailing from the port 
of London. This vessel may be regarded as a most successful | 
example of the application of the twin-screw system of propulsion, 


and, as much of this success is due to the excellent design and 
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proportion of her machinery, we feel the more pleasure in placing | 
before our readers dimensioned drawings and a description of her 
engines in detail, for which we are indebted to the kindness of the 
makers. They are well worth the attention of those interested in 
marine engineering. 

Cylinders.—The cylinders, of which there are four, two to each 
engine, are of the ordinary conrstuction. The pistons are pro- 





vided with single rods, wery! through both the front and back 
cylinder covers. The front stuffing-box is a separate casting, 
bolted on after the cylinder, which is cast in one piece with the front 
lid, has been bored out. The back cover is affixed, as usual, with 
studs and nuts. The stuffing-box is provided with two glands, 


| the main gland being cast with hollows to retain the tallow used 


for lubrication. 


These details are fully shown in our engraving, 
both in plan and 


elevation. The steam ports have been propor- 
tioned with a special regard for an easy ex- 
haust. At one time it was the custom to 
proportion ports as though nothing need be 
thought of Pat the admission of steam to the 
cylinder. The best marine engineers, however, 
now design their ports only with a view to 


Revolutions, 108. 

Steam, 28°5. 

Vacuum, 25. 

Mean indicated load on Piston, 27°4 Ib. per sq. inch. 
Indicated Horse-power, one Cylinder, 422°5. 
Indicated Horse- power (Total), 1690°0. 

Cylinder, 40in. diameter X 1°10}in. stroke. 


a 
Nox: wan, S provide free egress, leaving the area of admis- 
j “~ &>{s\ sion to be determined by the lap on the valve. 
ji i. we = g A: the present fy a 
4 ©} double-por'! uilibrium valve on the ex- 
= haust relief petal is employed. The sup- 
ply ports in the valves are narrow, he | but 
“5625 of an inch wide; this multiplied by 
their length—25in.—and by their number— 
two—gives an area of admission of 28°125 
square inches; while 1°25 X 25 X 2 gives the area for the exhaust 
= 62°5in.; that is to say, the area of supply being 1, that for 
exhaust is 2°22, or more than double. he main or central 
exhaust port retains this area throughout. The transverse section 
of the slide valve clearly shows the relative areas of admission and 
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| exhaust. The valve is balanced by a ring at the back, mounted in 


a recess cast on the cover of the valve chest. The ring is kept in 
contact with the back of the valve by an india-rubber ring located 
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in the recess, which acts the part of a spring, and answers its pur- 
pose very satisfactorily. 

Condensers. —The condensers work by injection. It will-be seen 
from the engraving that both the suction and delivery valves are 
above the air pump. There are thus, in one sense, no foot valves; 
indeed, the term can only be properly applied-when the suction 
valves are under the air pump, an ent now seldom 
adopted in the best practice. It has been objected to this arrange- 
ment that the gravity of the valves vented, or tended to pre- 
vent, them from closing; but practi is objection is fo to 
have no weight whatever, the valves, wi of. india-rubber, foat- 
ing up to their seats before any water can possibly; 

The delivery valves are shown in ours@ngraving above. in 
communication with the condenser. >This, arrangement is. not 
essential, and we have found that a better vacuum may beattained 
by placing both suction and discharge, walves at the level 
above the air pump. The type of en 1, however, must 
mainly determme the position given to these valves.and the 
general arrangement of the condenser, seatings,.are-. per- 


forated plates, each supporting nine valves. The condenser 
differs in this respect from that by other makers, in 
which each valve and seat are distinet their fellows. Messrs. 


Maudslay and Field using a single bolt to secure gnard, valve, and 
seating in position. In the condénsers-of the Augusta the 
valves can be got at through doors im the front, back; sad aes of 
the respective chambers. The openings for the admission of the 
injection are shown by the dotted lines in the longitudinal sec- 
tional elevation. In the half sectional elevation the. for the 
snifting valves are shown, together with the door and the-exhaust 
steam pipe gland. The plan, half in section, half complete, ex- 
se itself, as do the remainder of the drawings of the con- 
daensers. , 

Thrust block.—The thrust block is of the ordinary, fitted 
with brasses, cap, and bolts. The drawings are so’ clear that no 
explanation is required here regarding its construction, 

Serew propellers and stern tubes.—In the annexed cut we give 
views of one stern tube and one propeller, as_ fit to the 
Mary Augusta, The propellers are made with the leading and 
trailing corners of the Miades cut off to curves which Messrs. 
Dudgeon have found to give excellent results. The mode of 
securing the boss to the shaft is and efficient. The thick- 
ness of the blade is shown by the lines, and the boss in 
section in the same view. The stern tube is so simple that we 
need add nothing regarding it, sa¥Ve that it is of cast iron, lined with 
brass, and its supports of wrought iron. The supports are ren- 





derect necessary by the position of the propellers under the ship’s 
counter. The accompanying diagrams have been reduced, with the 
greatest care to one-half scale from two taken from the engines in 
ordinary service. It will be seen from them that the distribution | 
of the steam is very good. In a future impression we shall give a 
detai.ed illustrated description of the boilers of the Mary Augusta 
and the general arrangement of the machinery. 


LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible forthe opinions ofiour 
Correspondents. ) - 











RESISTANCE OF SHIPS,::: : 





Srk,—With reference to the remark of -Mr. Airey, ‘in THE 
ENGINEER of the 4th January, page 10, column 3, on my formula 
for the resistance of vessels, I have to state that in every publica- 
tion of mine respecting that formula, I have pointed ps that the 
coefficient varies considerably with the state of the bottom of the 
vessel. The value which I have found to express With accuracy, | 
on an average, the results of the trial'trips of iron vessels with 
moderately smooth painted skins, is one fiourid per squaré foot of 
*‘anemented surface” atten knots; but any unusual smoothness or 
polish gives a smaller value, and roughness a greater. I have fur- 
ther to remark that in order to comiputé the ‘‘aadgmented surface” 
with precision, the lines of the vessel must be completely given, 
and that if the principal dimensions alone are given a rough esti- 
mate only of the ‘‘ augmented surface” is possible. 

Ww. J. 5 porno RANKINE. 


Glasgow University, 14th January, "1867. 





THE FLOW OF GASES, UNDER PRESSURE. 

£in,—I am glad to be able to inform,yourecorrespondent, “‘ In- 
quirer,” that his difficulty with regard to my formule for the dis- 
charge of gases in page 11 of your impression.of;the 4th-inst., arises 
entirely from a misconception of what B_is there made to repre- 
sent, viz., the relative bulk of the steam to the bulk of water dis- | 
charged, and not, as he understands it, the absolute bulk, which is 
precisely what the formule are intended to give the means of | 
ascertaining. B is in fact the reciprocal of the specific gravity 
when that of water is unity; in other words, the volume of the gas 
compared to that of water, and which, as regards steam, is given 
in nearly all tables of its properties. I think “Inquirer” will | 
find that this explanation will make the rule as simple in i 
as it is in appearance; but I quite agree with him that an example | 
is more easily understood than any explanation without it... The 
example he proposes is, what, is the. yelocity. of steam.into, the 
atmosphere through a square inch when the pressure in the. boiler 
is 134:7 Ib. per square inch? gin Eu 

By a table in Nystrom’s ‘‘ Engineer’s Pocket, Book ” the volume of | 
steam to water at 135.Ib. 
for owr purpose) is 224, which is. Bin, this case ; P is 134°7, and 
Po, being the pressure of the atmosphere, is say, 14°7. 

My rule is, if P is less than twice Po, usethe equation (1), viz., 


P, (P — P,) B, ; é ‘ 
vee VY aaa 3 if otherwise, use equation (2) —v= 


€ ¥ B. 
<v ; 
In this case, therefore, P being more than twice Po, we have 
5 


vat (ff PB=S y (1367 « 2m) = 5 (11°61 x 14°97) = 


3 
2 





174°1 < ; and if the mouthpiece is a bell-mouthed orifice ¢ = 


11°6 and s = 5°8, which gives v = 1010, 


Of course the weight is then easily ascertainable, but as the 
weight is generally what is wanted to be known the following for- 
mulz will be found convenient— 


iat P, (P — Po) we ks P 
(j)W=kaA tao e+ Ae 
(1) I VA “a (2) t=% AV g 


where W is the weight per minute discharged when Py is more 
than half P, and W, is the corresponding weight when Po is not 
more than half P, and Ais area of the orifice in square 
inches, fe. aoats 
For a bell-mouthed orifice # = 302. -'°My‘theoretical value of k 
is 317, and for an orifice in a thin plate k = about 275, which may 
also be taken as about the general value of & for a steam jet for 
creating draught in a chimney where there is commonly a tapered 
nozzle at the end, some length of a pifse with bends, and a stop- 
cock. In the example given above, by sec. eng 302 we get the 
ie é . 11" 
Der I : 51,/= = Hadecreg Ib. = W. 
weight per minute equal 151 4/ 4 151 x Pred u7 * 
and if the orifice were plain, and in a- thin plate, W would be 
j 4 107 
It be seen that my formule make the weight discharged 
> same whether the outer pressure is 673 lb., or any. interme- 
te. pressure between that and a perfect vacuum, and it was 
observing this effect that led me to try the experiments alluded to 
in my former letter on the subject; but I must admit that though 
unable to see any error in my reasoning on the matter, I thought 









square inch (which is near enough | be W 





it quite possible that my formule would be practically correct, and 


was consequently as much sw 
the range of my experiments they were so, 

I feel perfect confidence in asserting that with the steam in the 
boiler at 45 Ib. above that of the atmosphere, lowering the outer 
pressure from 15 lb. above that of the atmosphere to 8 Ib. of a 
vacuum, did not increase the velocity 1 per cent., if any, and that 
the absolute velocity was within 5 per cent. of that given by my 
theory ; also that up to 45 lb., plus the atmospheric pressure, the 
coefficients given are within 1 per cent. of being correct. ; 

I shall be glad to give your correspondents any information in 
my power relative either to my experiments or theory; but, as it 
would take up too much of your space to go into the whole ques- 
tion, I must refer them for particulars to.a pamphlet which I hope 
to have ready for publication in a few da 

Two things, however, I think are worth noticing, viz., first, that 
the discharge of steam through an orifice is not increased, as is the 
case with non-expansive fluids, by additional tubes, but is, on 
the contrary, reduced by all such; and, secondly, that as will 
be observed by the values of ¢ and 4, the greatest effect of bell- 
mouthing an orifice is to increase the discharge about 10 per cent. 
in place of about 60 per cent., as is well known to be the case with 


ese last two remarks refer more particularly to cases in which 
the difference between the outer pressure and that in the boiler or 
cistern is considerable - when the difference is very slight they are 
not absolutely true. R. D. NAPIER. 
Birkenh Jan. 14th, 1867. 


ey correspondent would confer a favour by giving some parti- 
c of the experiments from which he has drawn such startling 
deductions. eur readers have seen his letters, but it is not 
probable that his pamphlet will reach them all.— Ep. E.] 


q 





EFFICIENCY OF PROPELLERS. 

Str,—-Will you kindly afford me space for the following remarks 
upon Professor Rankine’s able and comprehensive paper ‘‘ On the 
Theoretical Limit of Efficiency of Propellers,” published in your 
=e impression, so far as it bears upon the turbine as a pro- 

ler? 
Pest. In his fourth article he considers the effect of the supply 
of water being carried along with the vessel for a time before dis- 
charge. In any case where it can be made to appear that the 
supply water between entrance and exit has been endowed with 
the forward velocity of the vessel, he allows that a constant back- 


ward thrust W is thereby impressed upon the vessel. Now 


| this, to all intents and purposes, increases the vessel’s re- 


sistance R by W. = If, then, the effective power, or useful 

a 
work per second be R. vr, the work consumed usefully, together with 
that consumed in endowing the supply water with the forward velocity 


of the. vessel must be (: + W.e 


: ) . v; so that the loss incurred 


from the cause under consideration is 


Wy at Yet, in applying 
g 


this to the case of the Waterwitch—for his first numerical illus. | 


tration is evidently borrowed from it—he makes this loss 5 = 
his f being supposed =1. (See also his tenth and thirteenth 
articles on his estimate of this loss.) 

2nd. Then, again; in the same illustration he allows for neces- 


W.# ° 
sary loss of work“, and also, as a contingent Joss only, an ad- 
77 


~ Wt . aoe mn 
ditional me, where. the velocity s is impressed suddenly. Now, 


I consider that this loss, in the case in question, is not only con- | 


tingent but necessary. If, instead of water, a solid ball of weight 
W' were paid into the turbine with velocity v, and made to leave 
it with ‘velocity ‘v + 8, the increase of velocity s would be gene- 
ne gradually, and the work absorbed in its generation would be 

7 a 

29 
out per second at the end of a sluice must have come in at the 
entrance ;— (the law of continuity of a fluid necessitates this ;)— 


; but where water is paid in, the same volume that passes 


| sothat, ifthe section of the sluice be the same throughout, the 


velocity along the sluice must have been uniform ; it cannot have 
been gradually raised from v tov-+s during its passage. The 


| increase.s must therefore occur suddenly somewhere ; as a matter 
of fact, it occurs mostly on the water entering the discharge pipes | 


from the wheel casing. But, more than this, if Iam right in my 
measurements of Ruthven’s turbine, the section of a sluice at the 
exif end is greater than at the entrance; and, therefore, so far 
from the velocity of the water being gradually increased during its 
passage through the wheel, it is positively retarded without aiding 
the propeller, and so causes additional loss by its radial spread. 
Since, then, the velocity s is impressed suddenly, the necessary loss 


from this is we ; and there is besides, if Iam not mistaken, a 
further loss from radial spread ; but this latter will be best con- 
sidered apart. And here it is proper to point out, that it is im- 
material what the propeller may be, and how it acts ; if the body 
moved be suddenly endowed with a velocity s, the power consumed 
in the effort, ba aa whence it comes, or how it is applied, must 
d . ed 
f 29 

And now, with regard to the formula in his thirteenth ar- 
ticle, which he specially notes as very nearly applicable to 
the Nautilus and Waterwitch, I have said enough to show my 


reasons for believing that it should be R.v. (: o <+ “), and 





——., not 


not R.v. (1 of + 2, ). It is equally true, however, that the 
v 


maximum useful effect, if we omit all consideration of friction, 
&c., through the passages, would be attained if s =v. When, 
in a former communication, I made it otherwise, I was misled by 
an erroneous impression I had formed that the “run” of the 
entering water was wholly destroyed before it reached the wheel ; 
and even thus, I have since found that a further oversight on my 
part made what I called the ‘“‘centre”-loss, (in my notation,) 
T+ Vv ee 
E (7+). when it ought to have been E & ) ; So that in this 
case also the maximum efficiency would still correspond with 
V=2r. This acknowledgment of error is only due to Mr. Napier, 
from whom I had been thus led to differ on this point. He will 
see, however, by what I have said above, that I cannot help still 
differing very seriously from him, as also from Professor Rankine, 
in estimating the loss due to ‘‘slip” and that due to carrying the 
supply water for a time along with the vessel. 

I have limited my remarks on Professer Rankine’s paper to 
these two points, because they bear especially upon the case of 
the Waterwitch. Since the Ist instant, when an opportunity 
was courteously afforded me by Admiral Elliot of witnessing the 
working of that vessel, and by Mr. Ruthven of inspecting a model 
of his turbine, I have been preparing a fresh analysis to correct 
the erroneous impression above alluded to. In this I have endea- 
voured to harmonise,—as far as possible in the absence of any 
certain knowledge of the relative velocities of issue and vessel, or 
of the actual resistance,—the two trials with which we are fully 
acquainted ; but it is not yet sufficiently digested for publication. 
In the course of a week or two I will forward it, if you think it 
interesting enough to find a place in your columns. At present I 
may remark in passing, that the maximum effect, under any given 
circumstances, ought to be attained when the velocity of issue 
is somewhat less than twice that of the vessel; and that there is 


rised as delighted to find that in all 





Jan. 18, 1867. 





| reason to think that this maximum efliciency may have been 

| nearly approached at the latter of these trials. 

J. A. L. Atmey, MLA, 

3, Residentiary Houses, St. Paul's. London, 
January 14th, 1867. 





ON THE POWER CONTAINED IN MOVING BODIES. 
Srr,—Although it is easy to calculate the amount of power con- 
tained in moving masses from the laws of falling bodies, which are 
perfectly well-known, it appears that some direct method would be 
| desirable of demonstrating experimentally the laws of the resis- 
tance offered by inertia to change of velocity, and, consequently, 
of the power contained in moving masses. 

It is evident that with a given velocity the power contained varies 
directly with the mass considered; it is then sufficient to show the 
amounts of power contained in a given mass moving with different 
velocities. It is equally clear that by measuring the amount of 
power required to give a certain velocity to a given mass, we 
obtain directly the quantity of power contained in that mass 
moving with that velocity. Such is the principle upon which the 
following apparatus has been contrived. 

On a vertical shaft a, 6, are fixed the horizontal arms ¢, d, on 
which the heavy spheres ¢, f, may slide and be fixed in different 
positions; the arms are graduated so as to show the distance of the 
centre of the balls from the axis of the vertical shaft. Keyed to 
the same shaft is the pulley g, to the circumference of which is 
hooked astring which passes over the pulley A, and is attached to the 
scale pan i, a graduated ruler is fixed to the table to show the space 
traversed by the scale pan. 








yy 
Suppose the spheres to be placed at the distance 1 from the 
centre, the shaft is turned so as to wind the string on the pulley g, 
till the scale pan be brought to the top of its course; such weights 
are then placed in the pan as shall make it descend to the ground 
in a convenient and easily-measured time. Of course, the descent 
of the weights causes the balls to revolve with a certain velocity 
dependent upon the proportions of the apparatus, and bearing a 
fixed relation to the velocity with which the weights descend. Let 
us suppose that the pan with a weight equal to fifty grammes 
| (including, of course, the weight of the pan itself), reaches the 
| ground in ten seconds. The power developed by the descent of 
| the weight has produced two effects (neglecting friction, Xc.); 
| first, it has given the velocity 1 to spheres; and, secondly, it has 
given such a velocity to the weight as to make it fall through the 
| first space, say two metres in ten seconds; the quantity of power 
developed is equal to the weight multiplied into the space through 
which it falls, or 2m. x 50gr.= 1000 gramme-metres; the quantity of 
power given to the spheres is consequently equal to 1000 gramme- 
metres, minus the power contained in the weights when they strike 
theground. Thespheres are now placed at the distance 2 from the 
centre, and the experiment is repeated, making such addition to 
the weights in the pan as shall make it still fall through the two 
| metres in ten seconds; it is clear that the velocity of the pan will 
| be the same as in the former experiment, and as the spheres are 
now at double the distance from the centre their velocity will be 
double. The power developed will still be represented by the 
weight multiplied by the height fallen through, consequently it 
will be so much more as the weight is greater. The power given 
| to the balls will still be the whole power developed minus that 
contained in the weights when they strike the ground; and as the 
| velocity is equal to that acquired in the first experiment, the quan- 
| tity of the power will also be in proportion to the greater weight, 
consequently the quantity of power remaining in the weights when 
they strike the ground bears the same proportion to the whole 
power developed, as in the first experiment, and it is therefore 
evident that the amount of power communicated to the balls is 
greater than in the first experiment in proportion as the weight is 
greater; in other words, the two different weights will represent 
the quantities of power required to give the respective velocities 
| to the spheres. t ; 

By placing the spheres at the distance 3, aud repeating as before, 
| we obtain a third number which represents the amount of power 
required to give the velocity 3 to the balls, and so on; but of 
course two or three numbers are quite sufficient to establish the 
correctness of the law, since the difference between the propor- 
tions formerly disputed is very great, as one school calculated the 
power by mult'plying the mass by the velocity and the other by 
multiplying the mass by the square of the velocity. 7 

In some rough experiments made with the apparatus described 
the results obtained corresponded almost exactly with the law of the 
squares, showing that the irregular resistances are not such as to 
greatly vitiate the experiment. RoBerT GILL. 

Palermo, 8th January, 1867. 








THE “COIL CURRENT.” 

Str,—In Tue Enotveer of August 26th, 1859, I called attention 
to a certain current produced in a coiled submarine cable, which 
may be briefly described as follows :—If a current is allowed to 
pass through a coiled cable having one end to earth, and contact is 
| then broken with the battery, and thetwo endsof the cableconnected 
through galvanometers to earth, a current in the same direction 
as the current produced by the battery in the cable will be observed 
in each galvanometer. Thus the effect is, at the end when the 
battery fis applied, exactly the reverse to that which would be 
produced by the ordinary *‘ return current ” or discharge. 

Professor (now Sir William) Thomson afterwards called atten- 
tion to this current in a paper read before the British Association 
Sept. 22nd, 1859, and subsequently Mr. Fleeming Jenkin alluded 
to it in the *‘ Philosophical Magazine” of Sept. 1561, in a paper 
“On the True and False Discharge of a Coiled Electric Cable.” 

Professor Wheatstone, in his report to the Government committee 
on submarine telegraphs, endeavoured to prove that the effects he 
had observed were solely due to the polarisation of the earth plates, 
and detailed some experiments he made in support of his argu- 
ments. This I replied to in the ‘‘Electrician ” of January 17th, 1352, 
and showed that, as I had employed only a single earth plate, the 
effect could not be attributed to polarisation, and that, whilst the 
current produced in Professor Wheatstone’s experimeats increased 
with a diminution of wire in circuit, that in my experiment in- 
creased with an increase of the length in circuit, thus showing that 
Professor Wheatstone had performed totally ditferent experiments 
to those performed by me, and with, as might be expected, entirely 
different results. . : 

My object is now to call attcution to an effect quite peculiar to 
these currents, and which appears almost like a kind of electrical 
paradox. 
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——_— 
In testing subinarine cables it is frequently necessary to allow 
only a given portion of some current under observation to pass 
through the galvanometer, This is done by placing the two ends 
of a resistance coil (generally known as a “‘shunt”) bearing a cer- 
tain known ratio to the resistance of the galvanometer in connec- 
tion with the two terminals of the galvanometer. By making the 
resistance of the shunt one-ninth, or one-ninety-ninth of that of the 
gulvanometer, the current passing through the latter wiil, in ac- 
cordance with Ohm’s law tor derived or branch circuits, be only 
one-tenth or one-hundredth of the current passing in any other 
part of the circuits, the remaining nine-tenths or nmety-nine hun- 
dredths passing through the shunt. 

In testing the discharge of a cable, a portion of a current can, 
in the same way, be shunted off, thus allowing the cable to be 
charged with an electro-motive force that would produce a charge 
and discharge too great to be measurable through the galvanometer 
were not a portion of the current thus shunted off. ‘hus the dis- 
charge of a section of the Persian Gulf cable, 135 nautical miles 
long, charged from ten elements, produced on a galvanometer with 
a shunt of one-ninth a swing of the needle to 44 deg., and the same 
length with ten elements and a shunt of one-ninety-ninth, a 
swing of 44 deg., or one-tenth of the first effect. T'wenty cells with 
a shunt ot one-ninth gave 938 deg., and the same number of elements 
with a shunt of one-ninety-ninth gave 9} deg. 

Now on trying to apply the shunt to the ** coil current ” I found 
that the shunts did not alter the coil current in anything lke the 
ratio of the shunts. 

Thus the coil current with ten elements and a shunt of one- 
ninth, gave 93 deg., and with ten elements and a shunt of one- 
ninety-ninth, gave 24 deg. mstead of 9°8 deg. ; with five elements 
and a shunt of one-ninth, gave 50 deg. ; with five elements and a 
shunt of one-ninety-ninth, gave 13 deg. instead of 6 deg. 

. husit appears that more than double the current passed through 
the galvanometer with a shunt of one-ninety-ninth than should 
have done if the etfect of the shunts was the same as with a per- 
manent current or with the ordinary discharge. 

The etiect appears to approach tu that which weuld be produced 
in a theoretical circuit consisting only of the resistance of the gal- 
vanometer, yet containing in that circuit a constant electromotive 
force. In such a circuit, a branch circuit—such as, for instance, 
a shunt—would not etiect the quantity passing through the galva- 
noweter, Such a circuit cannot exist in practice in a conductive 
circuit containing a battery, as the battery must—however large 
the plates—have sume resistance. 

Inapplying Ohin's law to problems of electro statics connected with 
what 1 have termed “inductive circuits,” I have pointed out that 
where an inductive circuit is composed of a single mductive res: 
ance, the quantity of electricity accumulated on the surface of 
such resistances (and which co:responds in the formula for in- 
ductive circuits to the quantity passing in a given time in the io: 
mula for a conductive circuit) will not ve altered by the addition of 
a parallel or branch circuit. The reason of this case finding no 
parallel in conductive circuits is that the battery being a conductive, 
not an inductive resistance, we have no resistance in tiis inductive 
circuit answering to the battery resistance in a conductive circuit. 
The case is, therefore, a parallel to that which would occur in a 
theoretical conductive circuit having a battery of no resistance, 
and we appear by the results I have mentioned in these coil cur- 
rents to have a clear approach to these same conditions. We ap- 
pear to have an electromotive force approaching for an appreciabie 
time to a constant source, while the resistance of the wire of the 
cable forming the coil, and which is the generator, appears as it 
were to vanish in the problem, leaving only the resistance of the 
galvanometer and shunt. F. C. WEBB. 












THE CALORIFIC EQUIVALENT OF IRON AND LEAD, 

Sirk,— In the article on **'The Use of Lead in the Bessemer Con- 
verter,” in your last issue, it is observed that :—‘* As far as we can 
ascertain, the number of thermal units developed in the combas- 
tion of lead has not been determined, but its favourable action 
on the iron would probably be due to the heat generated in its 
combustion.” It may be of interest to point out that, though the 
calorific equivalent of lead has not been determined directly, it has 
been arrived at by means of the indirect method employed by Favre 
and Silbermann, and was found to be muc. lower than that of 
iron—equal weights of oxygen producing, in their combination 
with iron and with lead respectively, 37,528 and 27,625 calories. 
Dividing these numbers by the equivalent weights of the corre- 
sponding metals, the number of calories evolved in the combination 
with oxygen of one gramme of each metal to form a protoxide will 
be, in the case of iron, 1352°6, and in the case of lead, 266-1 cal. 

The affinities of the metals for oxygen are proportionate, not to 
the values last given, but to the caiorific equivalents, or to the 
square of the electromotive tensions produced when the metals 
are respectively immersed in pure water. According to the same 
view, which has been strongly confirmed by recent researches, the 
affinities of iron and,of Jead for su/phur would: be represented 
respectively by the nunibers 17,753 and 9556. 

DesmMonp G. FrrzGerap., 


“ESTIMATES AND DIAGRAMS OF RAILWAY BRIDGES,” Kc. 

Sin,—May | trespass upon your space to answer one or two ob- 
servations which have appeared in the review of my book in your 
excellent journal ’ 

My object was chiefly to give the tables of quantities, and so ot 
facilitate the operation of ** estimating.” The question of design- 
ing has already been treated of elsewhere in other works, and is 
of far too great and important a nature to have justice done it in 
a little work like mine. 

My next object was to reduce my number of plates to the mini- 
mum compatible with efficiency. Special cases and skews would 
soon swell a work of this kind into a volumeof such portly dimen- 
sions and cost, as to be inaccessible to most of us. 

There is one point where I must join issue @ /’outrance with your 
reviewer. ‘*When the amount of batter,” says he, ‘‘ passes a 
certain point, there is no advantage gained; on the contrary, the 
wall is weakened instead of strengthened.” 

If this statement is true, I am bound to say that not only myself 
but many others have been working in error for many years. My 
results have always been governed by the position of the centre of 
gravity of the wail, and the further it could be thrown back the 
better. Thatis tosay, the centre of gravity should traverse as 
great a distance as possible in overturning, and this distance obvi- 
ously depends upon the batter, and increases directly with it. 

Again, surely the nearer the batter of the wall approaches to 
the angle at which the earth will stand, the better ; this is obvious: 
for, taking an extreme case, if the batter equalled the slope of the 
earth, the retaining wall would be unnecessary. What the wali 
really has to do, is to carry that portion of earth which lies between 
the natural slope of the earth and the interior of the wall ; this 
quantity is reduced of course as the batter is increased. 

With respect to the upright walls of the bridges in cuttings, 
instead of giving them a batter, their thickness has been in- 
creased. They are as often built one way as the other ; it is only 
a matter of taste. 

Plates 8 and 20 are from the well-known later type in favour 
with Mr. Brunel and his disciples, 1 bave introduced them as 

“ ical speci of construction, which have been exten- 
sively used over a vast system of railway, aad therefore worthy 
of notice, and, as far as ingenuity is concerned, of imitation. They 
are certainly not very handsome, J. W. GROVER. 

30, Duke-street, Westminster, 

January 9, 1867. 

[Our correspondent apparently confounds the batter of a wall 
with its thickness. He observes :—-‘* That is to say, the centre of 
gravity should traverse as great a distance as possible in over- 
turning, and this distance obviously depends upon the batter, and 
increases directly with it.” In the first place, the difficulty is not 








to keep the wall from overturning, but to prevent its failure by 
sliding upon its courses, the principal resistance to which in 
vertical walls is the adhesion of the mortar. In the case of an 
extreme batter, it is evident, the courses being set square to the face, 
that the wall would actually lean against the earth for support. 
Instead of battering a wall at all, the same object would be equally 
well obtained by a succession of small offsets on the face of the 
wall. The leverage to resist the thrust of the bank, or what our 
correspondent calls the distance the centre of gravity should tra- 
verse, is the distance from the plane of the centre of gravity of the 
wall at the ground line to the extreme front point of the wall. He 
has not distinguished between the natural slope of the earth, and the 
plane of fracture down which the earth has the greatest tendency to 
slide. To put our views in a clearer light we shall be a little more 
explicit on this subject. It is necessary, in order to ensure equili- 
brium, that the pressure of the wall against the bank should equal 
theoretically that exerted by the bank against the wall. Let us see 
how the bank would fall, supposing the wall were not strong enough 
to support it. It is clear that a portion of the earth wou 
separate itself from the rest, and slide down at a certain angle, 
which is not the angle at which the earth would stand. The force 
required to support the bank manifestly depends upon the value 
of this angle; if, therefore, we ascertain the strength of the wall 
for this angle when a maximum, it will be sufficiently strong fur 
any other value of it. Let ¢ = the limiting angle of friction of the 
earth composing the bank; W the weight of the pressure of earth 
contained between the back of the wall and the plane down which 
it is supposed to slide, of which the angle = 6; then the horizon- 
tal pressure of the wall is W x tang. (9—9); but W, the weight of 
the sliding mass, is proportional to tang. (90°—@): and calling H 
the horizontal force of the wall, we have H = tang. ($—@) x cot. 9. 
This expression becomes a maximum when the complement of 6 
equals half the complement of ?, or, in other words, when the 
plane down which the earth tends to slide bisects the angle be- 
tween the wall and the natural slope of the earth. The subject 
has been fully investigated by Prony; ani in Rankine, Moseley, 
and other writers, further information relating to particular ex- 
amples will be found,—Ep. E.] 





FIXING TUBES, 

Sik,-—I read with considerable interest the article on tightening 
tubes which appeared in a recent number of the ENGINEER, and 
as I have had many years’ experience in the tubing of locomotives, 
and have tried a great number of sys'ems of tube fitting intended 
to save labour and expense, which are synonymous terms, I beg 
to offer a few remarks on the subject. I have spared no pains to 
. find some eitectual 
: method of securing 

tube ends so as to 
Savoid leakage and 
trouble, and have met 
with nothing to com- 
pete with the plan 
i} illustrated in figs. 1 
— ) and 2 in the enclosed 

i aT sketch. 

, This system consists 
s in drilling the tube- 
- } plates taper from 
the outside, and those 
ee |e in the fire-box smaller 
‘ eT than those in the 
, sinoke-box. The tubes 
6 are swaged down at 

the fire-box end for 
i a length of about 

3-16ths of an inch 

greater than the 
thickness of the plate, the shoulder forming a stay or resisting 
part to stand up against the driving of the mandrils, which are 
inserted and driven home from both ends at once—steel ferrules, 
3-16ths of an inch thick and 1) inch broad, tapered same as the 
mandril, being subsequently driven, to support the tube. : 

Tubes thus fitted { have found to last, without leakage, until 
they were quite worn out, when they are easily withdrawn, as the 
hole in the front plate is larger, as will be seen, than the body of 
the tube. The cost of putting them in averages 2}d. per tube for 
cutting with a hack-saw, drifting, ferruling, and caulking, at both 
ends. Tubes fixed with the expanding mandril cut at the plate, 
and when fitted in the ordinary way frequently crumple up, as 
shown in fig. 3, causing a great deal of trouble. TUBE. 

Gloucester-road, Regent's Park, 

January 7, 1807. 
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CLYDE DREDGING MACHINES. 

Sin,—Will you allow us to supplement that part of your de- 
scription of the Clyde dredger, in your issue of the lith inst., 
relative to the bucket backs and links, by mentioning that the 
metal used in their construction is not ‘* malleable cast-iron” as 
ordinarily known by that name— which those who have experience 
of its use know to be quite unfit for any but castings of a very 
small size— but M‘Hafie’s improved malieable cast-iron or steel, of 
which we are the sole makers. 

We have just finished the seventh complete set of bucket 
backs of similar construction—viz., backs with links, both double 
and single, cast in one piece. Some of these sets have been 
ordered after a two or three years’ trial of a smaller number. 

We may also mention that the great size and weight of some of 
the dredger buckets lately made render a broad bearing on the 
links necessary, which is easily got by this method of making 
them. From the same cause—i.¢., the great weight of buckets in 
large dredgers tumbler bars of wrought-iron have been found in- 
sufficient to resist the increased tear and wear. This defect has 
been most successfully remedied by using M‘Haffie’s metal for 
these wearing surfaces also ; as may be seen in the Clyde dredger 
described by you, where it was found necessary to substitute it for 
wrought-iron. 

y M‘Harrie, ForsyT#, AND MILLER. 

Glasgow, January 16, 1867. 


HYDRO-PROPULSION, 

Sir,—In your two last impressions I observe Messrs; Airey and 
Napier have in brief terms advanced an objection to my letter pub- 
lished in your correspondence of the 2ist ult. 

Wy 


Referring tome, Mr. Airey writes :—‘‘ The fact.is, his F = 
But he doés not see, as 


is the same as Mr. Napier’s. . 
Mr. Napier did, the necessity for deducting f»= 4.8 v in order to 
g 
get the reactive force effective for propulsion, which is my F.” 
Mr. Napier makes a similar observation, and further charges me 
with “adding together action and reaction to obtain the total ef- 
fect.” The question at issue is this: Messrs. Airey and Napier 
assert that the water entering the vessel is put in motion ahead 
by the vessel, to that extent increasing its resistance, and hence an 
equal amount must be deducted from the reaction of the issuing 
water. My view is, that giving the entering water this motion 
ahead is an effect of the action of the turbine, the power effecting 
it being directly derived from the engine ; that (except to a slight 
extent) it does not increase the resistance of the vessel, and, 
hence, does not fall to be deducted from the reaction. A collateral 
and more important question arises, as to the amount of power 
required to overcome the resistance proper of the hull of the 
Waterwitch. On Messrs. Airey and Napier’s views, countenan 
I admit, by eminent authority, this must be set down at about 
145 indicated horses, while my way of thinking inakes it about 
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100 indicated horse 





greater! I beg to observe that practica 
mechanics, as a science, is founded upon and made possible by the 
implied fundamental fact of ni equality between the 
mechanical power employed and the mechanical effects obtained. 
It may happen that any proportion of the employed power may 
roduce efiects of no utility, or that physical changes by known 
aws of equivalence can be shown to account for other portions of 
the employed power, but the principle itself is of great signi- 
ficance and authority amongst conflicting views as to modes of 
action. It appears tome that, on my supposition, it is ible 
to give a reasonable account of the very large amount o' wer 
(about 750 indicated horses) said to have been developed the 
engines of the Waterwitch on the trial referred to, whilst the 
other view leads to an inadmissible discrepancy. To illustrate 
this, referring to my letter, it is shown that that minimum 
power involved in the movement of the water in the turbine 
an es is 180 (30 + 15*) foot-pounds, or at the rate 
of 370 indicated horses “‘ independent of the serious wastes of 
power which occur in all hydraulic machines.” Now, from the 
nature of the action occurring at entry, it is reasonable to suppose 
that the minimum theoretic quantity of power required will be 
about doubled, while in the turbime action for the discharge, the 
loss will probably be from one-third ‘to one-half of the theoretic 
minimum; this would account for fully 550 indicated horses, and 
with probably serious losses from friction, both in engine and 
turbine, we arrive at a strained but not unreasonable approxima- 
tion to the developed power. 

On the other view, referring to the clear and able statement of 
the elements of the distribution of power or “‘ energy” given by 
Dr. Rankine in last week’s issue, it will be seen that extending the 
theoretic mini to r ble limits only accounts for about 
360 indicated horses, exclusive of engine and turbine friction. 
This I do not consider satisfactory, and hence am of opinion, that 
a reconsideration of the probable resistance of the Waterwitch is 
distinctly indicated as necessary. 

Mr. Napier quite correctly objects to Mr. Airey’s ingenious plan 
for effecting a balance by crediting the engine twice over for the 
work done. I hope he will see the grounds on which I submit it 
is scarcely fair to place me in that category. 

Jan. 15, 1867. 


BLOWING ENGINE AT THE LANGLOAN 
IRONWORKS. 

THE pair of blowing engines, which we have illustrated on 
another page, have recently been erected at the Langloan Iron- 
works by Messrs. J. Aitkin and Co., of Glasgow, who have long 
been known in connection with the manufacture of engines of 
this class. ‘There are upwards of fifty blowing engines of different 
sizes at the various ironworks of Scotland and England which 
have been erected by the same makers, and the engines repre- 
sented in our engravings illustrate their most recent practice, 
embodying as they do excellent proportion and design. 

It will be seen on the plan that there are two engines coupled 
at right angles, with a fly-wheel between them. ‘The condensers 
are arranged beneath the floor of the engine-room behind the 
cylinders, and the air pump is placed on the top of the con- 
denser. The steam and exhaust valves are of the Cornish type, 
and are actuated by means of cam gearing driven from the fly- 
wheel shaft through a counter shaft; the steam valves cut off at 
half stroke. Behind the blowing cylinders are placed the feed 
pumps, and, when they are required, tuyere pumps as well, 

The steam cylinders are each 45in. in diameter and 8ft. Gin. 
stroke, the pistons are each packed with three of Ramsbottem’s 
steel rings, which are placed in a movab'e ring which can be 
removed to renew the packing when required without withdrawing 
the piston. The air pump is 26in. in diameter and 4ft. 3in. stroke; 
the bucket and cover are each provided with four disc rubber valves; 
the cams are made to open the valves by depressing a lever provided 
with an anti-friction roller; at the opposite end of the lever is placed 
a weight which is made to close the valve again as the cam revolves. 
The diameter of the fly-wheel is 20ft. Gin., and the size of the 
rim is l6in. by 7in. The crank shaft journals are each lft. 5in. 
long, by 1ft. diameter; the length of the crank is 5ft. 44in., and 
the length of the sweep rod is 27ft. 8in. The blowing cylinders 
are each 100in. in diameter and 8ft. 6in. stroke; the valves are 
made with leather and a plate of sheet iron at the back ; the 
piston is constructed with angle irons and two collars of leather 
turned up in the usual way. The distance between the centres of 
the cylinders is 26ft. 8in., and the length of the beam between 
centres is 30ft. lin. The tuyere pump is of the bucket-and-plunger 
variety, with a plunger Yin. diameter. From the centre of the 
beam to the floor line the distance is 21ft. 8in.; the depth of the 
beam in the centre is 5ft. and at the ends 2ft. The pressure of 
steam at which the engines are worked is usually about 30 lb. to 
the square inch. 





ROBERT MANSEL. 





A sort of attack is to be made upon Father Thames from a new 
quarter, although not by a novel method. The East London 
Waterworks Company seek powers to enable them to draw sup- 
plies from the river at Sunbury, and to carry mains therefrom. 

CIVIL AND MECHANICAL ENGINEERS’ Society. — Permission 
having been granted by Mr. G. Grove, Secretary to the Crystal 
Palace Company, the members of the above society will meet at 
the Crystal Palace entrance to view the ruins on Saturday (to- 
morrow), the 19th instant. 

Tae Rérue Industrielle of Charleroi, says :—The result of the 
competition for 10,000 tons of rails, which took place at the 
Hague on the 20th of December, was unfavourable to our iron 
works. The contract was carried off by the English makers at a 
price much below tnat tendered by our own countrymen. It is 
well to state that the rails required were to be made at two heats, 
and with two-thirds of fagoted iron in the lot, and the fagoted 
rails themselves were also to be made at two heats; in other 
words, the rails were to be made tWice over. This observation is 
necessary to explain the prices tendered, which differ greatly 
froin those of countries. 

Iron IN TASMANIA. —It has long been known that iron in almost 
a pure metallic state exists in differentpartsof the island, and that 
iron ores are abundant, particularly in the north. So far back as 
1823, Mr. Commissioner Bigge reported to the House of Commons 
on the iron ore of Ilfracombe, in-the- West Tamar district. But 
Mr. Gould, the Government geologist, bas lately been exploring 
that region more fully, and madea report to the colonial parliament 
last session on the subject, He says :—There are four varieties ; 
the principal are earthen brown heimatite, crystallised brown 
hematite, and magnetic oxide; the other, which is earthy red 
hematite, is of more sparing occurrence, and is evidently a mere 
derivative from the previous ores. Unlike other iron ores which 
I have observed in many parts of the colony, and which consist 
merely of hematites formed by the deposition of ferruginous matter 
from rocks containing a percen’ of iron as an element of 
composition, these appear to be contained in real mineral lodes, or 
to be derived from the contents of such, and their formation ap- 

to have been determined by a mineral force acting in defined 
directions. Theoreis of great cein the lowerground, that 
at the extreme upper end being inferior in richness and not quite 
so abundant in quantity. The ore shows itself to be of good quality, 
however, for more than the the 
the remainder is at least’ equal to hem g gir iron ores smelted in 
other countries. The average width is about 66ft.,’ 
outcropping 300 yards, and the average slope about 14 deg. Taking 
a rough estimate, this gives the cubic. contents of the portion of 
the vein above the water-leveliat about 705,800 tons. Assuming 
that only one-half of this is rich ore, we have an amount of 
350,000 tons of rich ore lying above the water-level, and presenting 
every facility for being quarried’at an exceedingly low rate per ton, 
the other moiety presenting equal facilitits of working ; whi'e 
every yard in depth below the devel would yield, on the same cai- 
culation, 20,458 tons, 


+excell, 





e 








60 THE ENGINEER. 





Jan. 18, 1867. 











BLOWING ENGINE AT THE LANGLOAN 


MESSRS. J. AITKIN AND CO., ENGINEERS. 


























HELE 


By | Hh ijl iT 
||| Seah lay 1 
Hil [ess Hy! 
hi 
ih 
i by 


ha a 
wads Vern Oi 
TRgvAnwey 
4 & 


See BOSS RY: ‘ 
~ A 
To Se fi ~ 8 : 
STZ OX, Ss, NS ~ vaet ave 
A eae is as << q : ce BTW WO \ NESSES 
~ ‘ Ps » . id er 
- Gas Wee : “ve 4 seameresue SN N pee Fe 
: ; vx i : hie LY) : SS 
Dher <, SOND 


sXe eh erl ee Say 
<a tye St = 
BER OOAY $ 


A 





IRONWORKS. 
































com] GARE = 


tn 


bs 


en : 
ENONOUUUHOUUHAT A) 


! 
i 
i 
i 


ey" y ' Anny 
I ote ll Si 


A OTTO uss aa 
TEETER FO 


i 


| 


fl 


UL 


Le 


i 








aif 


/ 


i 


i 


ULLAL 








THE ENGINEER. 





Jan. 18, 1867. _ 


oh 








TO CORRESPONDENTS. 
* * We beg to call the attention of our Advertisers to the notice 
*helow, and to state that the large circulation of Taz Encineer 
compels us to go to press at an early hour on the morning of 
lication. Advertisements, to ensure insertion, must be de- 
ivered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received after that time must neces- 
sarily stand over till the following publication. : 

*|* We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 

W. T. —Grantham's work may answer your purpose. 

C. G. (Freemason’s Tavern),—11, Adam-street, Adelphi. 

M. 8. D.—Write to Messrs. Kennan and Sons, engineers, Fishamble-street, 
Dublin. _ 4 

J. D. (Rotherham).—<Stale length of stroke and speed of piston; or, in other 
words, number of revolutions per minute. 

W. 0'B.—Thanks for the enclosures, See ENGINEER for December 2nd, 1864, 
p. 34; and for January 26th, 1866, p. 68. 

W. H. N. (Manchester).—Mr. D. K. Ciark’s “ Treatise on the Locomotive 
Enzine,” and “ Recent Practice,” by the same gentleman, 

A CONSTANT READER.—The Trisyphon chimney cap was illustrated and 
described in our number of 23rd March, 1866, page 213. 

X. A. X.—Many thanks for your clever and amusing communication, of which, if 
we noticed the subject of it at all, we should certainly avail ourselves. 

G. H.—1. Set the boiler witha wheel draught, the flue running from the furnace to 
one end, then back along one side, across the other end of the boiler above the fire- 
door, and along the other side of the boiler to the stack, 2. Something will 
depend on the quality of the coal; from \2in. to \4in. should intervene between 
the upper surface of the burning fuel when the furnace is charged and the 
bottom of the boiler at the lowest point. 

SPRING.— We have already given a formula for the strength of locomotive springs, 
as you will see by referring to our ‘ast volume but one, Let 8 = spanof spring 
in inches; B& = breadth of plates; T = thickness of plates in sixteenths of an 


inch; W = number of plates; L = safe load intons, Then = ar. 
> 3SL 
and N= - BT 
A CONSTANT READER (Brighton)—1. You forget that the sides of the fire- 
box would be rendered less efficient by the adoption of your plan. No doubt a 


certain advantage would be gained, but at the expense of a serious amount of 
complication. 2. The plan you propose would answer very well, but the draught 
in locomotive chimneys is quite good enough. 3. Numerous plans have been 
tried for heating air before entering the furnace ; none of them have answered. 
Read“ Prideaux’s Treatise on Heat,” in Weale’s series. 

T. A. 8. (Edinburgh).— We have read over the somewhat voluminous correspon- 
dence you have submitted tous. We are at a loss to perceive in what way we 
can be of any service to you. Your case is simply one among hundreds, but you 
must bear in mind that thousands of inventions, as a rule utterly worthless, are 
laid before the Government each year, and it is too much to expect that in 
riddling the chaff from the wheat some of the wheat will not be now and then 
blown away. For our own part we regard nothing as being more surprising 
than the remarkable unanimity with which inventors go to the War-office or the 
Admiralty, the places of all others where they are certain to meet with most 
trouble, perplexity, and inconvenience, The fate of inventions submitted to the 
State and unsupported by interest, is now so weil that we 
scarcely pity those who are so silly as to hope to derive any pecuniary advan- 
tage from Government. 





MR. KINSEY’S GOVERNORS. 
(To the ;)litor of The Engineer ) 

SIR,—The governor illustrated in your last week's impression was designed 
hy me, and, with Mr. Kinsey’s permission, applied while acting as his manager 
at the Robin Hood Works. By inserting this in your next you will oblige. 

20, Occupation-road, ShefMeld, Jan. 17th, 1867. W. F. JACKSON, 

THE STRENGTH OF CAST IRON PIPES. 
(To the Editor of The Engineer.) 

Sir,—Can you or any of your readers inform me the thickness of metal 
required for stove pipes heated to 1000 deg. Fah., and with a pressure of air at 
3 Ib., and also at 4 Ib. G. H. B. 

January 10th, 1506. 





GAS FROM OLD PITS. 
(To the Editor of The Engineer) 

Sin,—In all our coal-fields I believe that there are worked-out pits. Would 
you allow an unscientific person to ask of those competent to judge whether it 
would be practicable to have a funnel communicating from a large worked pit 
into a disused one, and on the top of the disused pit a gasometer—in fact, to 
make a gas conductor of an old pit? Would you kindly admit this query? 

—_— H. B. 
IRON BREAKWATERS. 
(To the Editor of The Engineer) 

sir,—* A. J. 8S.” will find a description of an iron breakwater in the 
“ Minutes of Proceedings” of the Institution of Civil Engineers, vol. xviil., 
p. 144. Iam not aware of any books on this subject. J.B. 

7th January, 1867. 

EFFICIENCY OF THE OAR. 
(To the Editor of The Engineer.) 

Str,—Professor Rankine, in his very interesting article on the “ Theoretical 
Limit of the Efficiency of Propellers,” states that “ it is probable that the 
nearest approach to the theoretical limit of efficiency is made by the oar.” The 
Professor would be conferring a great favour on those like myself who are inte- 
rested in this mode of propulsion tf he would tell us what he supposes is 
approximately the percentage of useful work produced by the oarsman. 

Magdalen College, Oxfore, January 13th, 1867. T, H. T. H. 


GOVERNMENT TESTS FOR IRON. 
(To the Editor of The Engineer.) 

SIR,—In your issue of the 4th inst. you have a paragraph, taken from the 
Times, relative to the Government tests for iron. As the contractors referred 
to in that paragraph, we beg to say that nearly the whole statement is in- 
correct. There has been a correspondence, and also an interview, with the 
ssoard of Admiralty relative to testing iron at Chatham; but so far from com- 

ing | for the alleged ‘‘ heavy losses sustained,’’ we beg to 
inform you we are perfectly sa‘isfied with the manner we have been met by 
the Admiralty in the dispute, and we ave continuing to receive orders and to 
deliver as heretofore. 

Southwark, January 8th, 1867. 





MOSER and Sons. 





MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 22nd, at eight p.m. 
—Discursion on “ Ships of War.” 

SOCIETY OF ENGINEERS.—Monday evening, January 2ist, at half-past 
seven p.m.—Special meeting for the election of council members, presentation 
of premiums, and delivery of president's inaugural address. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meeting, 
Monday, 2ist January, at half-past eight p.m.: “ Breech-loaders with refe- 
ence to Calibre, Sapply, and Cost of Ammunition,” by Captain J, H, 


Selwyn, R.N. 

Advertisements cannot be guaranteed insertion unless delivered before seven o'cloct 
on Thursday evening in each week. The charge for four lines and under i* 
three shillings ; each line afterwards, eightpence. The line averages eight words 
blocks are charged the same rate for the space they fill. All single advertise 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, any newsagent in town or country, ond 
at the various railway stations; or tt can, if preferred, be supplied direet from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s; 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
It = be taken, an extra charge of two shillings and sizpence per annum will 


THE ENGINEER is registered for transmission abroad. 

Lettters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER 
163, Strand, London, W.C. 1 
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CONTINENTAL WORKMEN’S WAGES. 

At the beginning of last year we drew a comparison be- 
tween the wages of the English and the Belgian working 
engineers*, upon the basis of facts gathered by us on the spot. 
Quite recently, our German correspondent sent us a de- 
tailed list of the wages paid in Southern Germany. On read- 


* See TRE ENGINEER for April 20, 1866, p. 287. 





ing over again our previous article we find that we have little 
to add about the wages of the Belgian engineering operatives 
—even by the light of the recent extensive discussions of the 
matter. In consequence of the publication of a number of 
Times articles no this subject, based upon the information 
gathered by two English employers travelling for the pur- 
pose in Belgium, much attention has been drawn to the very 
considerable difference between the price of labour here and 
on the Continent. Paying twice as much for the same time, 
our employers are certainly very heavily handicapped for 
the industrial race—to use the expression used a short time 
ago by one of our correspondents. It is true that several 
items, such as, for instance, the price of bread, the amount 
of taxation, the rate of interest on capital, ought to be 
taken into account in the comparison, but the fact remains 
that twenty shillings in Belgium can buy twice as much 
labour—or at least time—as in England. 

Weregret thatthe able letters tothe 7'imesof Messrs. Creed 
and Williams are so obviously one-sided, and so completely 
from the point of view of an employer only. Taking, for in- 
stance, their remarks about the English system of Govern- 
ment inspection of coal mines, we must observe that it is 
notorious that the number of inspectors is so limited that, in 
many districts, the inspector could not, taking one pit per day, 
examine the actual state of his district in the course of the 
whole year. One point, which we may be certain will be neg- 
lected by these gentlemen in their lucubrations to the Times, 
is the sad fact, well known to men of science, that enormous 
wealth is annually wasted—with a necessarily attendant 
increase in the cost of production—in our mines and work- 
shops by the neglect of science. Foreign employers are 
decidedly more economical of their fuel—they have more 
carefully organised drawing offices and laboratories than 
our own people. Further, their workmen are also better 
educated ; and in no country in the world besides Britain 
are such prodigious sums annually lavished in the public- 
house. 

The idea of compulsory official interference is so shock- 
ing to most classes in this country that we felt some 
— at seeing Messrs. Creed and Williams recommend, 
in their letter to the 7'imes of Tuesday, “a system of national 
“education enforced by compulsory attendance up to 
“eleven years of age,” asa “substitution for the present 
patchwork arrangement.” In Prussia and Saxony, the 
two best educated countries in the world, the age up to 
which a child must be sent to school is twelve. % truth, 
the notion of halting at any system of compulsory educa- 
tion for the working classes, for the mere reason that it is 
compulsory, is absurd, when we remember that the Factory 
Acts, which are universally acknowledged to have produced 
great benefits to all concerned, are compulsory as regards a 
limit to the age under which a child can be employed in 
certain factories. So beneficial has this been found, that 
the regulation is being gradually extended to most indus- 
trial employments ; and a further requirement that children 
should be able to read and write before learning or prac- 
tising a trade, seems only an out-growth of the Factory 
Acts. Belgium is certainly, by its free institutions, its 
industrial habits, and its mixed race of inhabitants, the 
continental country most like England ; and yet there we 
find no resistance to compulsory education. We fully 
agree with the observations of Messrs. Creed and Wil- 
liams, that the inefficient education of our operatives who 
are educated at all, “is to be attributed partly to the fact 
“that their schemes of education have been constructed too 
“much on theGovernment model,and are consequently, for 
“the visible and immediate purposes of everyday life, com- 
“ paratively unavailable, and do not exhibit on the face of 
“these qualities worth the sacrifice of an hour’s labour or 
“an hour’s physical enjoyment.” Above all, “education, 
and adult education especially, should be industrial.” The 
sober truth is that, of the three European nations be- 
lieved to be in the van of civilisation, England pos- 
sesses the most incomplete system of education. 
In the same column of the Times containing Messrs. 
Creed and Williams’ letter, in a paragraph on the Museum 
of Practical Geology, in Jermyn-street, we read that “the 
present session, which commenced in October, opened with 
a course of six lectures on Natural History, by Professor 
Huxley. The second series of lectures, by Professor 
Ramsay, on the ‘Geology of European Coals,’ began on the 
7th inst., and these are to be followed by a course of 
lectures on ‘Applied Mechanics,’ by Professor R. Willis, and 
one on ‘ Minerals,’ by Professor W. Warrington W. Smyth. 
The theatre, which is capable of containing 600 persons, is 
generally fully occupied on lecture nights by an audience 
consisting almost exclusively of working men.” If 
lectures like these—which, though however able, are essen- 
tially discursive, and as instruction, ir ge Tete re- 
placed by sound and plain teaching of physics, descriptive 
geometry, and, in fact, of the sciences needed by industrial 
workers, the attendance might be yet greater. Under 

resent circumstances comparatively few of the operatives 
in our own trade can set out work quickly and properly, 
or can easily read a drawing. Education is amongst the 
social reforms we want. Much more than votes, do 
our operative classes require systematic elementary in- 
struction. 

The Times has very fairly attempted to bring out the 
bright side of unionism, in answer to its correspondents’ 
forcible denunciation of the influence of the unions on the 
operative classes. From personal experience we can state 
that, in English mechanical workshops, the very mechanics 
who manufacture machines are extremely opposed to the 
introduction of machinery into their own trade. It is but 
seldom that one turner can be got to superintend two self- 
acting lathes, from the ignorant belief that he is thereby 
keeping another man out of work. They are similarly as 
jealous of a too pat number of apprentices; and in some 
out-of-the-way shops the men actually object to the em- 
ployment of a “labourer” for working a ratchet drill. It 
is possible that the standard of wages has been kept up by 
these and similar means, but with the result that work is 
leaving the country; and when we look at the desolating 
system of strikes, we cannot but regard trades’ unions as 
standing evils scarcely mitigated by their action as relief 
clubs, It is true that we have not had a general strike in the 

















engineering trade since 1852 ; but this is because there is 


no combination amongst the masters, for there have been 
several important isolated strikes—as witness that some 
years at the Atlas Works, Manchester, and the strike 
at the Gorton Foundry. 

We have long advocated the establishment of such an 
institution as the Conseils des Prud’ hommes ; and cordially 
agree with the writers that, although the “ well-meant at- 
tempts to establish” them here _ ato failed, “further 
efforts might usefully be made ”—more especially “ at this 
moment, when a daily increasing proportion of men appear 
to be conceiving a suspicion that unionism is a delusion.” 
Here, again, is a subject for the attention of our liberal 
members of Parliament, for our “friends of the working 
man; ” though, just as the Factory Acts, the Magna Charta 
of the working classes, were originated by the Conser- 
vatives, so now does the Upper House, in the person of Lord 
St. Leonards, bestir itself in pacifying the servile civil 
war continually desolating our manufactures. 

The latter portion of Messrs. Creed and Williams’ last 
able and lengthy communication is taken up by a powerful 
summary of objections to the proposed system of making the 
operative a direct participator in the profits of his employer. 

here are few new proposals against which apparently 

valid objections cannot be raised. But everyone knows 
the difference, and the natural difference, in the amount of 
energy eduecd by a man working by piece-work and the 
same man working by time—between the man working for 
himself and the man working for another. The principle of 
co-operation is against all received notions ; and there is 
something shocking to the ideas of an employer that his 
accounts, perhaps, are liable to be overhauled by his work- 
men. It will take a long time before anything of the kind 

ins for itself a general introduction ; but we agree with 

r. Babbage that some such system would enormously 
raise the powers of production of an industrial country. 
It would certainly for ever relegate the trades union to 
its proper position of a relief club, The most serious ob- 
jection is that the men would wish to interfere with the 
management of a concern, and that they would attempt to 
— its policy. 

owever, for our own part, we do not fear foreign compe- 
tition if England he but true to herself, In the first place, 
we must look to a de velopment of the higher and elementary 
systems of education. Years ago, Humboldt prophesied that 
we should be beaten in our manufactures if we did not 
make some reform in this direction. But even without this, 
we feel confident that, in many trades, a prodigious 
increase in our powers of production would follow 
the general introduction of the principle of co-operation. 
We expect and hope for the richest fruit from this system. 
It would certainly afford a lasting truce to the civil wars 
which perennially devastate our industry. And in none 
but a free country, we believe, coulda plan of making 
the workmen direct'participators in the profits of an under- 
taking be fully carried out. 


TWENTY-INCH GUNS. 

Happy in the possession of a cast iron of remarkable 
cohesive strength, and lacking the plant, knowledge, and 
experience of English workers in wrought iron, United 
States artillerists have for years confined their atten- 
tion almost exclusively to the production of cast iron 
ordnance. A few attempts have, no doubt, been made in 
the States to construct guns of wrought iron of consider- 
able size; but these attempts have, asa rule, resulted in 
failures more or less complete, tending beyond question— 
aided as they have been by the comparative success of cast 
iron guns—to ensure the adoption of the latter to the ex- 
clusion of the former. In this country wrought iron guns 
of large dimensions have only been extensively manu- 
factured within the last few years; and the art of con- 
structing them with tolerable certainty has only been ar- 
rived at still more recently, It would appear that in 
all countries and in all ages guns have been first made of 
wrought iron, the charges used being low, or the guns 
very small, As demands on the power of ordnance became 
heavier, wrought iron has been abandoned in favour of 
cast iron, not because the latter is better adapted to the 
required purpose than the former, but because it possesses 
constructive facilities which compensate for its want of 
strength, good workmanship, so to speak, making up for 
lack of tenacity. In other words, the founder produced 
sounder work than the smith. We in England, however, 
some time since reached a point where no amount of skill 
on the part of the founder could afford compensation for 
the weakness of the material in which he worked, and 
thus cast iron has been definitively condemned in England, 
and would no doubt be also condemned in America were 
it not that the American ores supply iron of a yp 
rarely, if ever, present in British pigs. Something is also 
no doubt due to the partiality entertained by United States 
artillerists for big bores, which have never yet been suc- 
cessfully produced in wrought iron, and a good deal to the 
fact that the art of making heavy forgings is not so well 
understood in the States as it is by ourselves. Even now 
cast iron is on trial in the only country where it is retained 
as a material for heavy guns, American ordnance has never 
yet been brought into actual competition with the most re- 
cent guns of the Old World. e best plates and ts 
against which to test its powers have been lacking, and it 
is quite possible that the results of a foreign war might 
lead Americans to follow in the path which we have already 
trodden not unsuccessfully. . Be this as it may, it is certain 
that, as far as in them lies, our western friends appear to be 
determined to push the use of cast iron to the utmost limit ; 
and however much in the light of an experiment we may 
regard their practice at present, it cannot be denied that 
the entire process of manufacturing heavy guns as now 
carried out in the States may well claim our attention. 

Guns of eleven, twelve, and even fifteen inches bore, 
have been used in the American navy for several years; 
and upon the whole artillerists seem pleased with them. 
The idea of producing a 20in.. gun was due to General 
Rodman, an officer who has done more than any other man 
to improve the manufacture of cast iron ordnance. He 
found it no easy task to induce an ironmaster or founder 
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to listen to his proposal. But in 1863 the Government 
determined to construct two 20in. guns at their own risk. 
The contract was taken by Mr. C. Knapp, of Pittsburgh, 
Pennsylvania; the price to be paid for the two guns bemg 
about £25,000, This sum appears very large, but it must 
be borne in mind that it was intended to cover the cost 
of putting down all the plant in the shape. of furnaces, 
lathes, boring mills, &c., necessary to complete the con- 
tract, and then available for the production of other guns 
should Government determine to proceed with their manu- 
facture. One gun was intended for land, the other for 
naval service. The land gun, now in battery at Fort 
Hamilton, was cast first on the 5th of May, 1864. Four 
air furnaces were used to melt as nearly as_ possible 
77 tons of Juniata pig—an iron possessed of a high specific 
gravity and great. tenacity—which were run directly into 
the mould. The core was withdrawn twenty-four hours 
after the mould was filled, and the interior of the gun 
cooled, on the principle introduced by General Rodman, 
by allowing a small stream of water to flow through it; the 
object being to produce equal contraction throughout the 
mass. Fires were kept up in the pit to maintain the 
temperature of the outside of the gun for several days. 
The gun was withdrawn from the pit in about a month, 
and was then tinished to the following dimensions :— 
Length over all, 20ft. 34in.; minimum diameter over all, 
34in.; maximum diameter, 64in. The weight of the 
round shot is about 1080 1b. ‘The gun was proved with 
three charges of 60 lb., three of 80 1b., three of 100 Ib., 
and three of 125 1b., of Mammoth powder, which is far ia- 
ferior in strength to English cannon powder. Only a 
single shot was used in every case, so that the test was 
really not so severe as may appear at first sight. The 
second gun was cast shortly afterwards, only 67 tons of 
iron being melted although the dimensions of the guns are 
nearly identical. This gun was proved with three rounds 
of 60 lb., three of 80 lb., and two of 100 Ib. of powder; 
the star gauge showing an enlargement of ‘004 of an inch 
on the completion of the test. The density of the metal 
was 7°33, and the tenacity not less than 33,000 Ib., or over 
10 tons per inch, being nearly as great as that of an 
improperly made wrought iron gun, and probably fully 
equal to that of any 20 in. gun which could possibly be 
made in a solid forging. It is well to bear in mind, how- 
ever, that the failure of a cast iron gun is invariably sud- 
den, complete, and usually disastrous, while that of a 
wrought iron gun of no greater tensile strength is gene- 
rally gradual—a most important consideration. 

For about twelve months no further steps were taken in 
the construction of 20in. guns. In the spring of 1865, how- 
ever, it was determined that two such guns should con- 
stitute the principal armament of the Puritan, a sister ship 
to the Dictator fully illustrated in our columns last 
March, and orders were sent to Mr. Knapp to proceed at 
once with their construction. It was deemed desirable to 
reduce the density of the iron with a view to diminish 
the risk of turning out a defective casting. In order 
to effect this 120,000 lb. of Juniata iron were melted 
with 21,000 lb, of Hanging Rock pig. The iron was 
brought down excessively hot, and instead of being 
run at once into the mould was turned into a reservoir, 
where it was well stirred with long pine poles. At the 
expiration of twenty-four hours the core was with- 
drawn, and a current of cold air from a fan running at 
180 revolutions per minute, was passed through the gun. 
By this means the density was reduced to 7°28, the casting 
being perfectly free from flaws. The metal worked hard 
and tough, so that the result was deemed highly satisfac- 
tory. ‘Lhe second gun for the Puritan was cast on the 7th 
of last November. Thus there are at present just four 
20in. guns'in the States. Whether they will or will not 
es really useful weapons in any sense; there is abso- 

tely no evidence to show. No reliable account of the 
proving of the Puritan’s guns has reached this country, 
and the quantity of powder burned in the other two guns 
was so small—amounting to less than 2,000 Ib. for both— 
thai it may be taken for granted that absolutely nothing is 
known with precision as to the powers of endurance which 
they are likely to manifest. It is evident, therefore, that 
neither the statements made in this country by foolish or 
interested alarmists, nor the boasts of the American press, 
have any real foundation in fact. The 20in. gun has done 
nothing as yet to strengthen the naval power of the States, 
and it cannot compare for a moment in real efficiency with 
our own 9in. gun, to say nothing of the 600-pounders 
which we hope the resources of Woolwich Arsenal will 
soon place at our disposal. 


GOVERNMENT TELEGRAPHIC APPOINTMENTS IN INDIA. 


Durrye the last twelve or fourteen years, a new branch 
of our profession has gradually grown into existence, and 
‘it now oceupies a prominent position in the field of prac- 
‘tieal science. England has been the great training ground 
for electrical engineers, to whom the complications of the 
comparatively modern science to which they have contri- 
buted so much have secured a well-detined specia/ité. There 
-are, in fact, few telegraphists elsewhere who could com- 
pete with those who in this country have studiously and 
laboriously acquired the skill, the theoretical knowledge, 
and the trained judgment which are necessary for the 
successful application of electrical agencies upon a large 
seale. France and Germany, it is true, have their electri- 
cians,—men who have studied and written much, and who 
have made known some of the most, important principles 
and interesting details connected with their science ; but, 
with greater opportunities for practical investigation, and 
-with that faculty-for the diserimination and appropriation 
of facts which is said to distinguish the Anglo-Saxon race, 
our telegrapshists" have assimilated the: results of foreign 
:dabours, whilst. by their own endeavours they have ren- 
.dered practicable some of the most -gigantic enterprises of 
ithe present age, have maintained themselves foremost 
in the ranks of those to whom similar. undertakings can 
dn future be confided. Though: upon their: book-shelves 
sniay be found. well-thumbed ‘copies of the works of Bla- 
vier and Gounelle, Gavarret, Moigno, and Du Moncel, they 


ledge from their own experience anda mass of heteroge- 
neous and scattered materials ; and in many cases the task 
of.so0 doing has been a labour of love, inspired by an 
honourable competition and a taste for study, but carried 
out with little prospect of material advantage, or advance- 
ment in a profession which has hitherto atforded a field 
of action for comparatively few, and where every coin 
de vantage has been fully occupied. 

To the united labours of such men is due the present 
advanced position and the promising future of telegraphy 
in this country. It might readily be imagined that in our 
great dependency of India as much might be claimed 
both for the present and the future, in relation to this 
branch of engineering, as applies to England itself. But 
the truth is that India possesses the most wretchedly 
constructed lines, the most inefticient administration in 
telegraphic matters, and the most ignorant telegraphic 
statt of any country in the world, We might support this 
assertion by instances applicable to each case; but our 
object is not to excite laughter by dwelling upon short- 
comings which, to’ professional ears, would abound in the 
elements of facetiousness, but to impress a serious and 
sober truth. In Great Britain, electro-telegraphy has been 
mainly in the hands of our great telegraphic companies; in 
India it has been exclusively under Government control, 
and it is impossible to view these circumstances, and the 
contrasting results in either case, without regarding them 
somewhat in the light of cause and effect. Let us briefly 
glance at the course adopted by Government since the 
period when, long after electro-telegraphy was an esta- 
blished fact in this country, it determmed to establish a 
telegraphic system in India, We may then propose the 
question whether any private firm, whatever might be its 
disregard for abstract science or theoretical knowledge, 
would have adopted a similar policy. The first step was to 
delegate the task of erecting a network of telegraphs in India 
toamilitary surgeon, the nature of whoseavocations, together 
with the fact of his having performed a few experiments 
in electricity, was doubtless supposed to be a sufficient 
qualification for this work. This gentleman, though no 
doubt a man of science in some other respects, possessed 
the “double ignorance” of Socrates in regard to tele- 
graphic matters, and consequently made no attempt to 
utilise the knowledge in this direction which had at that 
period been acquired in England. The result wasa system 
of telegraphs evidencing a vast amount of ingenuity which 
might have been advantageously dispensed with, and cer- 
tainly altogether unique ; but one which failed to give 
satisfaction to any one but its author, in which it suf- 
ficiently proved the absence of that technical knowledge 
and experienced judgment which might so readily have 
been employed in this important undertaking. But even 
when an outcry on the part of the English public in India 
forced Dr. O'Shaughnessy to modify his system, nothing 
appears to have been done beyond obtaining from England 
some Morse signalling instruments, and certain clerks 
who had been taught to use them. And neither at that 
period nor since has any step been taken radically to im- 
prove the system of overland telegraphs in India, upon 
which our means of rapid communication are necessarily 
so much dependent. ‘the policy of Government appears 
to be to use this system of telegraphs as a means of 
patronage, bestowed exclusively upon military men, who, 
in their turn, appear studiously to ignore the necessity of 
compensating for their own shortcomings by an infusion 
of civilian knowledge and experience in the subordinate 
ranks of the Indian telegraphic administration. Thus 
the successor of Dr. O'Shaughnessy (afterwards Sir W. 
O'Shaughnessy Brooke) as “ Director-General of Indian 
Télegraphs,” was Lieut.-Colonel Douglass, who, in his 
turn, has been recently succeeded by Lieut.-Colonel Robin- 
son, an officer who, we believe, commences his telegraphic 
experience in this high capacity. We have looked in vain 
for any appointment, subordinate or otherwise, in which 
the-claims and capabilities of known and competent elec- 
tricians and telegraphists have been recognised ; and, fail- 
ing any indication on the part of Government to take in 
this direction some step warranted by ordinary prudence 
and policy, as well as by considerations of merit, we 
herefore issue an earnest protest against a system which, 
at the same time, deprives our Indian dependency of 
everything approaching telegraphic efficiency, and our 
efficient telegraph engineers and electricians of what might 
well be regarded asa legitimate acknowledgment of the 
services they have rendered to telegraphic science. 

SCHINZ’S GAS FURNACE. 

Tue last cahier af the proceedings of the French Insti- 
tution of Engineers contains an elaborate examination of 
the results of the Schinz furnace, and a comparison be- 
tween it and that of the Messrs. Siemens. Schinz’s furnace 
was patented, in its application to glass, in England, in 
1861. The patent specitication (No. 1928) is well worth 
study, as it really embodies a careful explanation of Mr. 
Schinz’s views on furnaces. The patent has been allowed 
to drop, so that we feel all the less hesitation in these days 
of gas furnaces in recommending Mr. Schinz’s invention to 
the consideration of manufacturers. Herr C. Schinz is 
now, we believe, settled in Philadelphia, U.S. 

M. Fiéret begins by observing that there is, chemi- 
cally speaking, combustion whenever two bodies 
combine and disengage heat ; and numerous chemical com- 
binations are accompanied by this phenomenon. In an 
ordinary fire combustion is produced by the combination 
effected between carbon and hydrogen, or a mixture of 
these two elements, with oxygen. In order that this 
reaction may take place under the best conditions, 
and that the maximum amount of heat be evolved, 
it is necessary that the two bodies employed be in the 
same physical state, that ‘their contact be intimate, 
that they be placed in contact at the temperature shown 
by experience to be the best for furthering the combina- 
tion; and, lastly, that their relative proportions be exactly 
those required. by the result of their combination. lt 
hence follows that, in perfect combustion, there will be no 





production of smoke, which is due to unburnt particles of 


have for the most. part acquired accurate scientific know- 





the combustible interposed in the gases produced by the 


chemical reaction. 

The combustible bodies found in nature, such as wood, 
turf, coal, anthracite, and lignite, are all in a solid state ; 
but the oxygen. with which they are to be combined is 
in a state of mixture with the au. It hence follows that 
if we employ the two bodies in the state in which they 
are found, as is the case in ordinary furnaces, the con- 
ditions of complete combustion are not fulfilled ; and 
more especially the conditions that only the quantities 
prescribed should come into combination. There will be 
either excess of air, with an attendant diminution of the 
temperature, or an excess of combustible. In the latter 
case a portion of the gases will be disengaged at the 
chimney in the state of carbonic oxide or of carburetted 
hydrogen, which, in their production, have not yielded 
the maximum heat they are capable of doing, and are 
therefore wasted. 

It is difficult to imagine how any ordinary fire-bar fur- 
nace, with intervals between the bars, mechanically 
worked, or fixed, as is most usual, can fulfil the strict che- 
mical conditions of complete combustion. In order to at 
least approximate as closely as possible to the necessary 
conditions of good combustion the fuel should be regu- 
larly supplied in quantities just sufficient, and no more, 
to replace that which is consumed. tn order to keep up 
a regular supply of air, just sutticient for consumption, the 
grate should be equally covered with fuel, and, on the 
other hand, kept free from clinkers and ashes; while the 
temperature of the furnace must never fall below a certain 
point. We here see how a skilful stoker, by keeping his 
tire-bars equally covered, by rapidly removing the clinkers, 
and by nevertheless lessening the cooling action of an open 
tire-door by doing his work rapidly, will produce much less 
smoke and get up much more steam than a careless or idle 
stoker. Most of the conditions of good stoking are solved 
by such mechanical processes as Juckes’, with its regular 
feed of the fuel, and its self-action for getting rid of the 
clinkers, as the endless band of bars of which it consists 
slowly traverses the length of the furnace. Properly ar- 
ranged, and barring the ditiiculty that its parts are very 
liable to suffer from the action of the fire, Juckes’ furnace, 
now so many years old, if properly managed, affords the 
perfection of stoking, with the additional advantage of 
giving a length of grate surface that could not be managed 
by hand. But, although a mechanical furnace fairly 
meets the difficulty of regularly supplying the fuel, 
no mechanical arrangement can control the supply of air 
to the different pieces of fuel in the various stages of com- 
bustion. In France somewhat different modes of me- 
chanically supplying the fuel have been tried. It has been 
attempted by different inventors to reduce the combustible 
into small pieces through rolls, in order to afterwards 
project it into the furnace by means of a fan. This system 
was thus also a long way off realising the conditions of 
good combustion. Amongst the different plans tried for 
preventing the losses in an ordinary furnace was that of 
mechanically injecting air, either under the ftire-bars or 
into the fuel, the ash-pit being necessarily closed. The ad- 
vantage of letting the gases escape at as low a temperature 
as possible was, of course, thereby obtained. It was no 
longer necessary that the draught required for the evacua- 
tion of the products of combustion should be produced by 
their own high temperature. The careful experiments of 
Peclet, have, in fact, shown that a dinunished con- 
sumption of fuel was thus produced, But the air could 
only be imperfectly combined in the required proportions, 
and the quantity of combustible to be tired in was left to 
be determined by the fireman, without speaking of the 
excess of air produced while the grate was being charged 
with fuel. 

Furnaces in which the fuel is first converted into gas in 
order to be afterwards burut, must approach the nearest 
to the chemical requirements of perfect combustion. ‘ih 
first attempts in this direction in Germany were made by 
Herr Bischoff, for the. conversion of turf into combustible 
gas. This was carried out’ in a puddling furnace in 1543. 
Our French author, as usual, claims the honour of origin- 
ating gas furnaces for his countrymen. It is stated that 
M. Laurens had already in 1841 carried out furnaces in 
which gas from turf was used. The actual practical de- 
monstration of the wide scope of the system, with coal 
more especially, is, however, certainly due to the Messrs. 
Siemens, of Prussia and England. In the comparison 
between Siemens’ furnace and that of Schinz, the first is 
rather severely criticised. 

M. Fiéret points out that in the Siemens furnace the 
heat produced by the transformation of carbon into oxide 
is not utilised, as the gas obtained is cooled down before 
its entrance into the combustion chamber. By this, the 
carbides of hydrogen produced at the same time are 
deposited in the conduits, wherein they must be expressly 
consumed at certain intervals in order to be got rid of. 
The heat produced by the combustion of these tarry 
matters is thus also wasted. Then the gas and the air 
are introduced into the furnace through parailel flues; no 
arrangement forces them into intimate contact; the mode 
of “dosing” their respective quantities is uncertain, and 
there is no means of controlling their combustion, so that 
there is a long flame floating in the furnace. But experi- 
ment, and very easy experiment, shows thatit is not the 
objects which are dipped bodily into the flame which heat 
rapidly, as only the extremity heats; so that this long 
flame is not the index of a high temperature. Besides, 
the walls of the Siemens furnace are not so arranged as to 
render them bad conductors, so that a great number of 
thermal units are thus lost. 

Most of these objections are said to be overcome in the 
Schinz furnace, the subject of a dead and neglected 
English patent. 

‘The gas generator of the Schinz furnace, as applied to 
melting glass, is formed with a grate set at an angle of 
45 deg. It is fed from a hopper placed above it, which 
is so constructed as to contain the fuel until it is let down 
on the'grate by opening a valve at its bottom. ‘The fuel 
is piled up to a sufficient height to produce carbonic oxide 
—a height varying with the nature of the fuel. The air 
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enters below the grate bya conduit opening below it and 
regulated by 2 damper. The door of the air-pit is closed 
hermetically, except when the grate is being cleaned or 
the ashes cleared out. In the English patent Herr Schinz 
speaks of injecting air under the grate and into the fur- 
nace by means of a fan. This plan would no doubt be 
the most economical if all the remaining heat could be 
employed ; but a tall chimney is required, in the neigh- 
bourhood of a town. The gases produced on the inclined 
grate pass by an upward channel into the chamber con- 
taining the crucibles ; and the air intended to consume 
them gets heated up tu 300 deg. Cent. by being caused 
to pass around heated pipes of fire-clay, set in a channel. 
Four vertical pipes thence convey the heated air intoa box, 
the inlet to which is regulated by a damper, whence it 
flows through holes into the body of the combustible 
gases, at a short distance from the inlet of the conduit 
leading to the chamber containing the crucibles. Tne 
heated gases pass between the crucibles, and thence be- 
tween the heating pipes, whence they may be conducted 
under a boiler on their way to the chimney. The 
masonry of the furnace is preferably built of porous 
bricks, in order to diminish the loss of heat. 

Exactly the same in general principle to Schinz’s furnace 
though carried out in a neater way, are some furnaces 
lately patented under the name of Boetius—English 
spectiication No, 2105, a.p, 1865—for glass making, for 
melting iron and steel, and for reducing zinc ores. We 
understand that a portion of the French patent—its ap- 
plication to glass—has been lately sold for 60,000 francs. 
The products of combustion and the heated atmospheric 
air are, however, mingled in the glass furnace itself; and 
the necessary atmospheric air is heated, not in a separate 
chamber, but in its passage from the ash-pit up slits 
formed between the fireplaces and the outer walls. At top, 
in the chamber containing the crucibles, these hot-air 
channels communicate by horizontal channels, under the 
bed of the furnace, with the ports for the inlet of the 
carbonic oxide, 

In fact, the Boetius furnace may be cheaper in con- 
struction than its predecessor, but it embodies no very 
important feature not completely covered by the Schinz 
patent, whichis now public property. M. Fiéret’s essay is ac- 
companied by a set of tables, furnished by Herr Schinz, 
giving per hour and per square metre the number ot 
thermal units lost by a furnace by radiation and by con- 
tact, according to the temperature of the surface; as well 
as the number of thermal units lost by the vault of the 
furnace. The temperature of the surface is to be deter- 
mined by a method given by M. Fiéret, or from actual 
observation. 

HIGH-SPEED SINGLE-ACTING ENGINES. 

THE unpopularity of high-speed enginescan scarcely fail to 
strike every engineer who bas given the subject a moment’s 
thought. Employers of steam power regard them with 
distrust, and can only with difficulty be induced to give 
them a trial; and this holds true even of those who are fully 
alive to all the advantages which might be reaped from their 
employment. In half a century piston speed has increased 
not much over SO or 100ft. per minute—say from 220 or 280 
to 300 or 350 ft.—yet high piston speed has been very 
warmly advocated; in a few instances has been adopted 
with some success; and is, beyond question, right in theory. 
How is it, then, that slow speed engines are built? Why 
are not speeds of 500 to 700ft. per minute as common as 
they are now exceptional! As regards getting steam into 
and out of a cylinder without loss of power, that can be 
done as well at 700ft. of piston speed as at 250ft. per 
minute; nor is there anything in the action of steam, or 
the phenomena connected with its expansion, which could 
cause a loss of useful effect be the speed at which the piston 
moves what it may, so long as the velocity does not exceed 
extravagant limits. Steam expands so quickly that it will 
follow up a piston moving at 1000ft. per minute and main- 
tain its pressure as practically intact as though the velocity 
were but 10ft. per minute. We cannot find, indeed, that 
any serious charge of wasting power has ever been brought 
home to high speed engines, at least on this score. ‘The 
objections universally urged against them are, that they 
cannot be kept in order; that they are expensive in first 
cost and repairs; that they consume much oil, and that 
they cause dangerous tremor and vibration in buildings. 
These are all practical defects, and it should therefore be 
in the power of the engineer to remove them. That they 
admit of being removed we do not question, but it is evi- 
dent that the task is not easy of execution or it would 
have been accomplished long since. 

We have reason to believe that the true source of every 
difficulty met with in the construction, or more properly in 
the working, of high speed engines has been overlooked. 
High piston speed and rapidity of reciprocation have been 
confounded, and defects due only to the latter have been 
ascribed to the former. It is perfectly well known that a 
balanced fly-wheel can be driven at almost any speed short 
of that at which it would break to pieces, without heating 
its bearings or using much oil, if only journal surface 
enough is provided. It is also known that a plain wheel 
may be put in perfect balance with the utmost ease, and 
that it may then be rotated at excessive velocities without 
causing the slightest tremor or vibration. The moment 
we provide such a wheel with a crank and connecting rod, 
and drive it by a double-acting piston, the whole state of 
affairs is changed. It becomes extremely difficult to per- 
fectly balance the reciprocating mass of the piston and its 
rod, and still more difficult to deal with the momentum of 
the connecting rod, every point, every portion of matter 
in which, moves ina path distinct from that of every 
other portion. A rotating mass can be balanced, a reci- 
procating mass can be balanced, but how shall we deal 
with a mass which neither wholly revolves nor 
wholly reciprocates, yet partakes of both varieties of 
motion? And, more complex problem still, how shall 
we deal with a complicated machine in which we find 
motions of rotation, reciprocation, and their compounds, all 
co-existing in different planes and taking place at velocities 
differing from each other and continually varying in them- 


selves ? 











Even if we suppose this problem perfectly solved, 
we are still far from being done with the difficulties of the 
case. The thrust on the crank pin varies continually in 
direction and amount. If we screw up the brasses they 
heat and cut. It is useless to say they ought not to do so. 
Every practical engineer knows that they will, no matter 
how carefully they are fitted. If they are not screwed up, 
they “knock” and pound themselves to pieces, while 
every part of the engine is exposed to a severe jar at the 
end of each stroke. The shorter the stroke and the higher 
the speed the more are the evils of imperfect balance and 
change in the direction of thrust on the crank pin magnified ; 
and this may easily be carried so far, that the best engine 
which it would be possible to construct under the con- 
ditions would break down in a week. Nevertheless it 
will be easily seen, that with all this high piston speed 
has little or nothing to do. It does not necessarily mean 
rapidity of revolution, or quickly recurring change in the 
direction of effort on a crank pin. It would quite 
possible to drive an engine with a 20ft. stroke at twenty 
revolutions, or 800ft. of piston speed, per minute, but it 
is almost certain that it would be impossible to drive an 
engine with a lft. stroke at 400 revolutions without 
breaking down. The piston speeds of the beam engines of 
the United States river boats are greater than anything 
attempted here on a large scale with a very few excep- 
tions; the immense length of stroke—ten, twelve, or even 
fourteen feet—rendering high velocities admissible. Yet 
it must be borne in mind that a long stroke means a large 
engine, and gives full effect to the frigorific influence of 
thecondenser. Therefore, if we wish to reap in practice all 
the benefits due in theory to high piston speeds we must 
have short strokes and rapid reciprocation, with all their 
attendant evils to contend against. 

The question then placed before us is this—How shall 
we retain the advantages due to rapidity of reciprocation 
without its disadvantages! As we have seen, the evils to 
be dealt with may be classed under two heads: want of 
accurate balance, and constantly recurring change in the 
direction of effort on the crank pin. Both would ob- 
viously be got rid of by causing the piston to move con- 
tinuously in one direction; in other words, by adopting a 
rotary engine. Such a machine could be as easily balanced 
as a simple wheel; and to be approximately perfect should 
admit of being driven at, say, 300 revolutions and 1800ft. 
or 2000ft. of piston speed per minute. Practical difficulties, 
however, have stood in the way of the construction of rotary 
engines hitherto, and we shall not attempt at present to press 
arguments going to show that in theory such a machine would 
be perfect. Contining ourattention to thereciprocating engine, 
it is easy to see that it is of the utmost importance to keep 
the balance weights and the reciprocating members in the 
same plane, and to get rid of the change in the direction of 
strain on the crank pin. We have already pointed. out in 
previous articles that fuel may be economised by taking 
care that the condenser shall never be put in direct com- 
munication with that end of the cylinder which first 
receives steam from the boiler. This end can only be 
attained in single-acting engines, and in single-acting 
engines the direction of effort on the crank pin must be 
always one way. It therefore appears reasonable, from 
the foregoing facts, that the best system of carrying out 
the principle of high piston speed would be embodied in 
an engine with two single-acting cylinders placed as close 
as possible side by side, and laying hold of two crank pins 
diametrically opposite to each other in the boss of a fly- 
wheel, crank arms returning at each side to the shaft in a 
way much resembling what is known as the “half crank,” 
applied in some American locomotives. In this way the 
planes of revolution of the crank pin and of oscillation of 
the connecting rods would be brought as close as possible 
together. One piston would propel the wheel during one 
half revolution by pushing, the other piston through the 
other half stroke by pulling. The motion would of course 
be as regular as though a single double-acting cylinder 
were employed, and the engines would perfectly balance each 
other, without further aid. The crank brasses would give 
no trouble, as they would not require to be screwed up, the 
direction of effort being always one way for each, and thus 
both “knock” and heating would be prevented. The exhaust 
steam would pass round at the end of the stroke from one 
side of the piston to the other through an equilibrium 
valve, exactly as in the Cornish engine; and therefore what 
we may term the hot end of each cylinder would never be 
submitted to the influence of the condenser. It is obvious 
that such an engine would differ widely in many respects 
from the stereotyped patterns ordinarily used. We believe, 
however, that the design is indisputably sound in prin- 
ciple, and if properly carried out would be found to render 
very high piston speeds compatible with the permanence 
of the machine. For the rest, high speed and guarded 
cylinders would insure economy of fuel, and, notwith- 
standing the double cylinders, of space. 





CavuTION.—We desire to place our Advertisers upon their guard 
against attempts, too often successful, which are now being made 
by certain unprincipled individuals pretending to be contractors 
and agents in London and elsewhere to obtain machinery and 
goods upon short credits, but without having any intention to 
keep their engagements. If strict enquiry were always made into 
the references or responsibility of these people their trade would 
speedily be found too little profitable to follow. 


Paint FOR Suips’ Bortoms,—We have recently examined a very 
singular preparation of zinc, intended to constitute the principal 
material in an anti-fouling paint. Of all the attempts which have 
hitherto been made to produce such a paint, Lesbones’ has been 
most successful, and his paint is simply a preparation of oxide 
of mercury vermillion. As now made, nearly all metallic paints are 
composed of oxides mixed with oil; but there is every reason to 
conclude that paints composed of the metals suspended in oil would 
answer much better, especially forships’ bottoms. But such paints 
cannot be used, because the metal cannot be triturated, or worked 
sufficiently fine, at a moderate cost. The preparation of zinc 
to which we have referred is purely metallic, but it can be ground 
to powder with pestle and mortar with great ease, and forms a 
beautiful smooth paint when incorporated with oil. » The invention 
will probably prove of great value as a means of protecting ships’ 
bottoms, and we hope to see it thoroughly well tested. 





WORKING HEAVY GUNS. 


Tue problem involved in the working of heavy ordnance has 
only recently been prominently put forward as demanding im- 
mediate practical solution, and during the last two years we 
have placed before our readers drawings of all the improved gun 
carriages made at Woolwich, Elswick, &c., and tested from 
time to time on board her Majesty’s ships Bellerophon and 
Minotaur. It may be urged that the working of heavy guns 
belongs to the artillerist, that it is not within the province of 
engineers ; such an objection is idle, and scarcely needs refuta- 
tion. The masses to be moved are so great, and the conditions 
under which movement must be effected are so peculiar, that all 
the resources of engineering science are needed to grapple success- 
fully with the difficulties of the case ; and we find that not only 
artillerists, but engineers, regard the subject as one of peculiar 
interest, intimately concerning as it does the success or failure 
of heavy ordnance, and with it the position of England as a 
naval power. We have carefully watched the progress made in 
this department of mechanical science. Each step in advance 
has formed atopic for comment in our pages; each advance 
has formed the subject for congratulation and we mean to 
continue to watch, comment, describe, and criticise till the end 
is fairly reached, and means are provided for working the 
colossal ordnance of the present day with as much ease as the 
little carronades with which Nelson made the name of England 
glorious. 

In pursuance of this purpose we now illustrate the most re- 
cent scheme for working heavy guns on the broadside. The 
invention is of a very important character. The problem to be 
solved is simply to obtain the greatest possible range of fire with 
the fewest possible guns, and the solution has been thus worked 
out. Our engraving shows such a casemate as that which will 
be carried by the Hercules. Ports worked in the side of the 
casemate permit a lateral fire, and ports in the thwartship bulk- 
heads permit the guns to be fired nearly ahead or astern. This 
has already been done in the Pallas and Research and is found 
to be objectionable in several respects. Guns cannot be worked 
in both the corner ports, as we may term them, at the same time, 
as there is not room. It is therefore necessary to provide means 
by which a single gun can be transferred at will from one port 
to the other. Such an object is ordinarily effected in the 
following way :—The gun carriage runs on a slide, which slide is 
a parallelogram made of timber or iron, supported in its turn on 
small rollers, which run on racers or arcs of metal secured to the 
deck. From the forward end of the slide proceeds a V-shaped 
piece of iron, the ends of the V being jointed to the outer balk of 
the slide at the forward end. The apex of the V is provided 
with an eye which fits down on a tapered pin in the centre of the 
port, and round this pin as a centre the slide, and with it the 
gun, can be made to radiate each way through an are of about 
30 deg. The gun is principally secured by this pin and the 
V flap. Now, in order to transfer the gun trom one port to the 
other it is obvious that the V must be lifted off the pin, and the 
gun brought round by tackles until the eye in the V cvincides 
with the pin in the second port. Even in calm weather this would 
not be very easily effected, as the eye just fits the pin, and it is no 
joke to move a dead weight of eight or ten, much more of twenty, 
tons to a quarter of an inch, and in rough weather it could hardly 
be effected at all, as the gun would be left comparatively as uncon- 
trolled as a carriage wheel without its axle. In order to provide 
for this, a second V is fitted to the rear of the slide when it is 
required to shift the gun, and the eye in this being dropped on 
to a pin in the deck inboard, the leading V is cast free, and the 
gun slide is then made to turn on its heel and radiate round to 
the other port, when the leading V is dropped on to its pin and 
the rear V removed. Thegun is then worked in its new potion 
as it was in the old. In practice this system of movement is 
found to work unsatisfactorily in the case of all but small guns. 
The operation is tedious, uncertain, and dangerous at the best of 
times at sea, and in heavy weather it is highly imprudent to 
attempt to carry it out. 

Let us see how it is proposed to overcome this difficulty, say in 
the case of sucha ship as the Hercules. In the first place, the pins 
and V-pieces would be entirely suppressed; just inside the ports 
would be fitted gun-metal racers 1, 1, shown in section in the side 
view of the gun slide. To the leading end of the slide a small roller 
is fitted, which bears against the raised flange of the racers 1, 1, 
and being caught under the upper horizontal flange, prevents the 
slide from jumping up or running in, in which latter purpose it 
is aided by the flanges on the trunnions of the slide, as shown in 
the sectional elevation. By taking out a key B can be turned 
up on the horizontal pin, and the slide so far left free. The 
gun will radiate round either port as a centre in the ordinary 
way, travelling on the racers 1,1, G,G. It remains to be seen 
how it is to be transferred from one port and set of racers to the 
other port and setoi racers. = ; 

In-board, and at a point equidistant from both poris, is fitted a 
small turntable let into the thickness of the deck, so as to he 
flush with its upper surface. The construction of this table will 
be easily comprehended without further description from ‘he 
sectional elevation. It carries a portion of one racer, and it will 
be readily comprehended that by causing this table to make a 
portion.of a revolution, either one are or the other can be 
rendered perfect, or both broken. The mode of transferring the 
gun will now be readily understood. Let us suppose that the 
gun is to be moved from the side to the front port. It is first 
run in until nearly over the turntable, in order that its muzzle 
may clear the ship's side; its entire weight is then borne by 
the turntable; B is then cast loose, and the turntable is 
caused to partially rotate, carrying round the gun until the 
section of racer carried by the table completes the racer belong- 
ing to the forward port; B is put in gear, the forward trunnions 
brought to bear on their racer, and the thing is done. If thought 
necessary a subsidiary racer 2 may be, and possibly will be, intro- 
duced to give more security to the gun when being swung from 
port to port. Nothing can be more simple than the entire arrange- 
ment, and its superiority, not only over the system of transfer 
which we first described, but over all other methods of working 
heavy guns on the broadside yet proposed, | is apparent at a 
glance. The operation of transfer is exactly identical with that 
performed daily at every railway terminus in the kingdom when 
a locomotive is shunted by means of a turntable; and there is 
no reason to doubt its complete success. In our engraving we 
have shown a 600-pounder gun on one side, a 9in. 12-ton gun on 
the other. The system is equally applicable to both, or to the 
18-ton 10in. guns, with which the Hercules will be armed. 

Having proceeded thus far, we may now call attention to an 
important development of this system of transfer. With a given 
weight of armour it is well known that a greater number of 
guns can be protected on the broadside than in turrets; 
but whereas the turret guns can range nearly round the 
horizon, when masts are dispensed with, guns in broadside 
ports can only be trained through an are of about 60 deg. 
and they cannot be worked satisfactorily at the maximum 
degree of training, as the crew are in each other's way. It 
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is proposed, however, to construct casemate ships as shown in the 
illustration at the lower part of p.64. Thecasemate might be so ar- 


ranged that it would fall within the ship’s bulwarks turret | 


fashion, even at the place of maximum projection. The number 


of 
details of the mode of working the guns will be readily compre- 


hended from what we have already said.. The racers, racks, and | 


turntable would be flush with the deck, and the extreme range 


of each gun would be about 154 deg., instead of 60 deg. By | 


carrying the armour of the casemate inboard, less strain would 
be thrown on the hull, and the ship would be rendered steadier 


























guns to be carried would vary with the size of the ship. The | 
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|in a sea way. A light living deck forward and aft would 
| provide ample accommodation for the crew, and might be 
knocked to pieces in action without impairing the efficiency of 
the ship at the time, or endangering her safety; and there can be 
/no room to doubt that an exceedingly safe and serviceable 
| cruiser could be thus produced. In THe Enorveer for the last 
week of 1866 we denoted the general characteristics of the 
vessels which would probably be'found constituting a consider- 
able section of our navy at no distant day. Having all their 
| plating concentrated in a belt and a casemate, it is obvious that 


' they could be fitted with armour of extraordinary thickness; and 





| ¢ 










































































; <_ 












it is not easy to see how a better system of constructing a case- 
mate than that which we illustrate could be produced. Even 
as regards the conversion of our old fleet, it would be found to 
possess some advantages over turrets. 

For the present we need only add that the systems of working 
heavy guns and of constructing casemated ships which we have 
illustrated and described, are the invention of Captain Robert F. 
Scott, R.N., an officer who has devoted very many years to the 
subject of working ordnance at sea; and we are glad to hear that 
the Admiralty have so far recognised the value of the invention 
that they have ordered its adoption in the case of the Hercules. 











Jan. 18, 1867. 


= 


THE ENGINEER. 





65 





EXAMPLES OF STEAM WINCHES 





f H 3 











FRONT ELEVATION 
CHAPLINS PATENT WINCH 





ee = 


o 
— cn ee 


oo] — 
: : 
= = — — — 


SSS 


——. 


<> 

















YS WINCH,— 


SIDE ELEVATION, 


? 
GCRAVELEYS 


DOUBLE 


PATENT 
CYL‘ NODER 


STEAM WINCH 





{MM 





(©) 


‘NANI 
Wh 
NTI 


19.20) 
min @ i» 
©} 


f 


in 
WM 

| 
Kia 


heat 


Ww 
> wa 
zn 
la 
dOO) 





® 


(im 


— | cE TMS 
m 
a 
Oz 







Ce 





1a) 


= 


olf Hi _ : 
pitt! (0) ! 
| me 





111 a 


FRONT ELEVATION 








ht 








66 


THE ENGINEER. 





Jan. 18, 1867. 











ON THE CONSTRUCTION OF SHIPS’ STEAM 
WINCHES. 


No. I. 


Ix no department of commerce or business is time felt to be 
of more value than in the shipping trade; every day, every hour, 
a merchant ship, whether sailing vessel or steamer, is detained in 
dock entails an expense, both direct and indirect, upon her 
owners, and if the delay is caused by loading or discharging her 
cargo there is a loss also entailed on those who have engaged 
hey services to transmit their goods to other countries. Did we 
need to demonstrate how far this is felt and acknowledged by 
shipowners and merchants we could give numerous proofs; we 
might cite the case of the unfortunate London, compelled to put 
to sea ina gale; the possible chance of any disaster, however 
serious, being deemed of less weight than the certain and heavy 
loss to her owners incurred by delay. A ship actually employed 
may be said to have two periods in her working routine, the one 
while she is in dock discharging and loading cargo, the other 
while she is making her way from port to port. If she is a 
steamer the aid of engineering skill is called in to assist that of 
the captain to hasten her on her way by every available means 
known to science and to those whose business it is to go down 
upon the deep. If she is a sailing vessel the captain has to rely 
upon his own resources and those of his officers; and there is no 
way by which a captain can push his way in the favour of his 
owners so well as by making short passages. Of passages, long 
or short, we are not now going to speak; we have only to deal 
with the means adopted to hasten a ship's departure from port 
by unloading and loading her again with all possible expedition. 
Before steam was applied to this purpose the process of taking 
in and discharging the cargo of a large ship was tedious and 
laborious. the slow hand cranes used in many instances rendering 
the transmission of a bale of goods from the quay to the ship, or 
vice versd, a tardy and costly operation, requiring the services of 
dock labourers in addition to those of the crew. The steam 
winch came, however, to the shipowner’s aid; and no better 
proof of its value is required than its almost universal applica- 
tion to ships of all classes; for sailors, as a rule, have always 
been prejudiced against machinery, and dock labourers were cer- 
tainly not the men to favour the introduction of any expedient 
that seemed likely to diminish the necessity for their labour. 
Steam power has made its ground good against no inconsiderable 
opposition, and few shipowners now think a vessel complete in 
her fitting till she is supplied with a steam winch suitable to her 
s1zZe. 

Various patents have been taken out from time to time for 
ships’ hoisting apparatus, the earlier patents being only for a 
steam engine of plain design titted to a suitable barrel on which 
a rope was wound. After this the power of the engine was 
applied to perform other duties besides the mere loading and un- 
loading of the ship, and we find patentees proposing to adapt 
winches to suitable gearing in order to weigh the anchor, to work 
the ship’s pumps, hoist her sails, set up her rigging, &e. We also 
find the engine combined with an apparatus for distilling fresh 
water from sea water, while a pump is fitted to the winch, so that 
it may be employed as a steam fire engine, in wetting down the 
sails or washing decks, and in some other minor offices. But 
while the aid of the steam winch is felt to be of so much value, 
and though some highly respectable firms make its manufacture 
a special matter of attention, with some success, it cannot be 
denied that thisclass of steam machinery is still imperfect in design 
and workmanship—a fact possibly due in great measure to the 
difficulties with which manufacturers of this type of steam ma- 
chinery have to contend. Indeed, few save those who have an in- 
timate knowledge of the subject, can readily conceive the 
obstacles that lie in the way of designing a thoroughly good 
steam winch for a ship. In the first place, the designer must 
ever keep it before him that it is absolutely essential that the 
winch shall occupy the smallest possible space. In order to 
secure this end the most apparently ridiculous refinements are 
insisted upon by manufacturers who know how to please owners 
and captains. Locomotive work is usually close enough, but it 
is as nothing to that of a well-designed steam winch, in which 
every sixteenth of an inch is utilised. This extreme closeness of 
fitting entails the most minute nicety of calculation in the pre- 
paration of the drawings, there being really no room left for 
adjustment by the fitters. Another difficulty to be contended 
against lies in the expediency of every part of the winch being 
perfectly accessible for repairs, it being very important—though 
in some cases this seems to be neglected—that any one part of a 
winch can be removed or repaired without disturbing any other 
portion. Another, and a great practical difficulty, lies in the fact 
that the engine must be such as any ordinary labourer of com- 
mon intelligence can manage. In addition, it is all the better if 
the design is such as shall appear to contain as few parts as pos- 
sible in the show drawing exhibited by the manufacturer to his 
customers. Really excellent designs. have been frequently re- 
jected by owners or captains, who, not being engineers, only 
judged “ by the look of the thing,” from want of attention to 
this point, in favour of far inferior machines. It is also important 
that the work should be at once strong and inexpensive. 

As examples of what has been done up to the present day in 
ships’ hoisting apparatus we propose to illustrate examples of 
steam winches by the most eminent makers. On the next page 
we illustrate winches by Messrs. Chaplin and Messrs. Grayeley 
and Co. 

Before proceeding further it will be well here to briefly ex- 
plain the leading features of all steam winches. The largest size 
of winch in general use has two cylinders, 7in. in diameter and 
10in. stroke, the other sizes rating downwards frem this. If 
the vessel fitted be a steamer, the winch is either supplied from 
one of the main boilers; from the donkey boiler if so fitted, or in 
some few cases from a separate boiler specially provided. Inthe 
case of sailing vessels the boiler is almost invariably placéd in 
the deck-house. Where a separate boiler for the winch is fitted, 
the pressure usually adopted is 25 lb. to the square inch, but 
30 Ib. and 35 lb. are not unfrequently employed. Beyond this 
the best firms seldom go. Sometimes a boiler of the vertical and 
sometimes of the horizontal type is used. We shall illustrate 
both. 

In the species of winch usually adopted, representing, in fact, 
almost the first ever regularly made, the cylinders are set diago- 
nally, and are secured to the main frame earrying the spur 
wheel, winding barrel, and brake gear. Some winches have only 
one cylinder, and they are generally made with a link motion for 
reversing, those even with one cylinder being so fitted. . As will 
be seen from the engravings, both Taylor's and the Frictional 
Gearing Company’s winches are of this design. Messrs. Chaplin’s 
has a vertical inverted cylinder or cylinders attached to cast iron 
pillars, and represents the class of hoisting apparatus which 
has the steam engine and boiler combined. Messrs. Graveley’s 
winch represents another variety, haying little in common with 
any of its fellows. Messrs. lin’s arrangement is very 
clearly illustrated. It is not.our purpose to consider at present 
the arrangements for cooking combined with the winch, The 








cooking hearth is merely shown as being a part in some sort of | 
the boiler, and, therefore, of the general design. 

Mr. Chaplin has much improved upon the design of the | 
engine exhibited by him in 1862. He has devoted much 


attention to this class of steam machinery, and his efforts 
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HAPLIN’S AERATOR. 


to improve it have not been thrown away. As may 
seen from his engine, as at present constructed, pertorms | 
all the duties usually executed by ships’ winches, and it like- 
wise supplies a considerable quantity of fresh water during 
the voyage. The system of causing the heated air to pass | 
round the oven is, doubtless, found advantageous. A B are the 
eylinders ; C the regulator; D the condenser; E a cock, by | 
which the steam is permitted to exhaust either into the con- | 
denser or up the funnel ; F a wheel to work the ships’ pumps ; | 
I is the brake gear on the winding barrel J ; K is a pipe fitted | 
with a cock, through which the steam is admitted to the con- | 
denser, and in its passage air is drawn in through holes round | 
the upper portion of the aerator, which air is found thoroughly | 
to aerate the distilled water. The action of the induced current 
will be readily understood, L is a wheel by means of which the 
windlass is actuated, and the anchor weighed in a short time; M is 
the cooking hearth. The annexed cut shows it to a larger scale. 

Messrs. Graveley’s winch is of a much more elaborate design. 
It is essentially a combined engine, because it contains the 
condenser and engine in one frame, while, in the other | 


° 


be 


| are made with only one steam chest. 
| rather larger in diameter, and has a partition rivetted across the 





disconnected from the engine when it is wished to run the 
engine light to supply the feed for distilling, as is often required 
at sea, The wheel and pinion are always in gear, as it would 
endanger the teeth if the wheel were made movable, and 
was liable to be suddenly thrown in gear with the pinion 
when the latter was revolving rapidly. L is the main winding 
barrel of the winch ; it is likewise provided with a clutch, and 
also with a brake worked with the foot. M and N are whipping 
barrels, for hoisting either light goods of any kind, or coals. 
Being so large in diameter they keep down the speed of the 
piston when it is required to hoist rapidly. They also are pro- 


| vided with clutches, so that each part of the whole apparatus is 


perfeetly independent of the rest. The brakes fitted to these 


| barrels ‘are simpler than that on the main barrel, being merely 


blocks of wood bolted to the shorter end of a lever, which is 
worked by the foot; they having only small weights, even of 
coals, on them at any given time do not require so much brake 
power as the main barrel. The fresh water comes from the 
condenser at Y. © and P are brackets which are bolted to the 
coambings of the ships’ deck-house, this apparatus being in- 
variably fitted within the house, as it is highly expedient to 
preserve it from the weather. Q is a chain wheel of ordinary 
construction, from which a chain belt goes to the gear at the 
windlass for weighing the anchor. R and S are bitt-ends for 
hoisting, setting-up rigging, or miscellaneous work. T is a ehain 
wheel for working the ship’s pumps. U is a double valve, by 
means of which the waste water of the condenser can either 
be discharged overboard or be used to wash decks or extinguish 
a fire, We give in the annexed cut an illustration in plan 
and side section of the boiler fitted by this firm te all 
their winches. It is the design of Mr. George Graveley, the 
manager of the workshops of the firm. It is made of various 


The sketch 


sizes. That most generally used we illustrate. 
leaves little explanation necessary. The boiler has a circular 
internal fire tube opening into a combustion chamber, and tubes 


from this return to the tire-door end, passing through the end 
plate which forms the tube plate for them. The smoke-bos is 
bolted on over them. Occasionally some of these smaller boilers 
The chest is then made 


centre, vertically, parallel with the end plates of the boiler, eom- 


| pletely cutting off one half from communication with the boiler 


save through the other half. This is to avoid priming as far as 
possible. Where there are two steam drums, one is likewise eut 
off from direct communication—a steam pipe within the boiler 
passing from one to the other, as shown. On the drum not 
working from the boiler directly a gauge glass is fitted as low 


| down as possible, to show if water has primed over, and a pipe is 


also fitted to it with a cock connected with the blow-oif pipe of 
the boiler, to take the water away when necessary. In some 
few cases, to save room, these boilers are made with flat sides, 
the boiler being 2ft. 9in. across, extreme, by 4ft. 4in. high by 
4ft. long, without the smoke-box, their sides being, of course, 
strongly stayed. 


NEW FOREIGN NOVELTIES IN SHIPPING, 

A FRENCH engineer, M. G. des Corats, has invented a new kind 
of boat for river work which he hopes will solve the problem of 
quick water carriage. The new boat is, in fact, intended to carry 
goods in trucks on which they are conveyed by railway to the 
place of embarkation; the rails coming to the edge of the wharf 


| the boat is ee with similar rails so disposed that she can 


either be loaded directly by the stern or laterally by means of a 
The loaded trucks are run on to a movable platform, 
which is worked by the engine on 
board the boat, and when charged 
is lowered down into the hold of 
the vessel; one tier of trucks being 
thus disposed of, a second and a 
third tier are placed upon the 
former. The inventor calculates 
that the loading or unloading of 
such a vessel would not occupy 
more than forty minutes—a some- 
what vague and startling calcula- 
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GRAVELEY’S HORIZONTAL BOILER. 
examples illustrated, engine and condenser are quite dis- 
tinct. The base plate of the engine is cast on a hollow 
casing, shown at A. This casing has one end left open 
at B, a flange 2}in. wide projecting inwards; or, in other 
words, the doorway, if we mdy apply the term, is 4}in. 
shorter and narrower than the exterior of the casing. Into 
this casing the condenser itself is put, and the end is effectually 
closed by a cast iron plate secured to the condenser—and also to 
the, casing—by means of studs and nuts as shown in the figure. 
The exhaust pipe of the engine is shown at C, and by means of the 
cock D the steam can either exhaust into the condenser, or 
overboard through the pipe E. As the exhaust alone, how- 
ever, would be insufficient to make an adequate supply of 
fresh water at all times, the small pipe F is provided, and, by 
means of the cock G cast on the regulator, the supply can be 
increased as desired. The crank H works the circulating pump 
of the condenser, and on top of the valve chest of this pump the 
feed pump I) is fitted. By taking out the collar W this pump 
can be thrown out of gear in a few seconds. This engine is 
fitted with a fly-wheel very small in diameter, but cast solid, and 
only meant to. steady the engine a little, and to afford the 
opportunity of fitting a brake worked by a foot lever to the 
crank shaft. In fact there is no room for a fly-wheel of large 
diameter. The cylinders of the engine are 7in. diameter 
by 10in. stroke—a maximum size, as we have already stated, for 
steam winches, never exceeded save in a few exceptional cases. 
The engine is provided with a link motion, for the purpose 
either of reversing or expansion. All the eccentrics are forged 
solid on the shaft, and turned up in the lathe, an operation per- 
formed with great quickness and accuracy by the aid of a pair of 
chucks having the centres for each of the five eccentrics carefully 
marked on them. ,The various handles for controlling the 
engine, condenser, &c., are all so placed as to be under the com- 
mand of the man in charge without obliging him to move from 
his position at the reversing handle J. There is a clutch K 





attached to the spur wheel, by which the main shaft can be 


; tion; whereas, according to the 

| present system, it requires forty 

men and a crane, equal in power to 

thirty more, that is to say, seventy 

men’s power exercised during two 

i days to discharge a vessel of 400 

‘ tons. In some cases the charging 

: s4 and discharging of a vessel by 

J} means of loaded trucks might be 

} an advantage, but it must not be 

4 forgotten that truck bodies and 

wheels occupy space and weigh 

' , rather heavily; besides the level of 

“ the water must be always the same 

: to allow of the arrangement pro- 

— We can imagine the lifting 

se of the trucks off their wheels, and 

dropping thein into the hold of a 

vesssel built for the purpose, and 

in this case nearly the whole of the difficulties we have pointed 
out would be obviated. 

M. Corradi, an engineer attached to the Mixed Navigation Com- 
pany of Marseilles, has invented an apparatus which he calls a 
loxodrographe, to determine the exact course of a vessel. He 
places in the binnacle a roll of photographic paper which moves at 
a constant rate by clockwork, like the photographic indicators at 
present in use for meteorological observations, and in the direction 
of the axis of the vessel. The paper passes just beneath the com- 
pass card, in the direction from the stern of the ship forward; and 
in the place of the star, which indicates the north, isa small lens, 
so that, when the light falls on the latter, a point, and conse- 
quently, by the movement of the photographic paper, a line is 
traced thereon. Of course as the lens always points to the north, 
and the paper, on the contrary, is equally constant to the axis of 
the vessel, the photographic line exhibits the deviations with per- 
feet accuracy; but, unfortunately, only during daylight. An 
objection that must strike everyone is that of loading the compass 
card with the weight of even the smallest possible lens; still the 
idea is ingenious. 


ENGLISH ENTERPRISE IN Russta.—Ajtelegram informs us that 
on Tuesday evening last the works.of the Moscow Gas Company 
were opened, that the city was lighted, and the whole was a great 
success. Mr. Frederick Leslie is the company’s engineer. Allowing 
for the difference of time between the places, the news came from 
Moscow to Piccadilly in five hours.—Budelder. 

SourH KENsInGTON MusEuM. —Visitors during the week end- 
ing 12th June, 1867 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 7567; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 4 p.m., 1099; total, 
9566; average of corresponding week in former years; 9693; total 
from the opening of the museum, 6,500,659. 

THE steamship City of Boston, of the Inman line, which ar- 
rived in Liverpool on Thursday, the 10th instant, has completed 
within the year no less than ten voyages between England and 
New York, being a distance of more than sixty thousand nautical, 
or seventy thousand statute miles, a performance never before 
equalled by any vessel. 








Jan. 18, 1867. hat 


LEVELS OF THE GREAT INDIAN PENINSULA 
RAILWAY. 

Tux following table, showing the height of each station of the 
railway, at rail level, opposite centre of booking office, above the 
Town Hall datum, 100ft. below bench mark at the north end of 
the steps, has been compiled by J. R. Rushton, Esq., chief engi- 
neer to the line. 4 

Mean sea level approximately 80ft. above datum. Height of 
platforms above rail level 2°75ft. 




































































FI le% 
% = Names of stations. =: | Names of stations. 
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163 | <I |ctarsee.. Gvodvor e. es | 1523 08 
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494 | 144) ohagpoor shaw bad 1.9099 
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Top of ThellGhaut.. 2002°11 





Ditto Bhore Ghaut a6 se ve 211772 
ride over taptee, near Bhosawul.. .. .. - 64 33 
Highest point between Boor hanpoor and Hurda 1325 58 
bridge over Towa river, near Bagra eo se ce ee 1175-73 
Lridge over Nerbudda, south of Jubbulpore .. 126311 











ONE HUNDRED YEARS OF MINING. 

3ARON VON Bevst, a brother of the late Saxon minister, and 
who is at the head of all mining in Saxony, and rejoices in the 
title of ‘‘ Oberberghauptinann,” has contributed an interesting 
article ** On the Condition of Mining and Smelting at Freiberg a 
Hundred Years ago and at Present,” to a commemoration work, 
‘“* Festchrift zum hundertjihrigen Jubilium der Kéniglich Siich- 
sischen Bergakademie zu Freiberg,” published at Freiberg on the 
hundredth anniversary of the foundation of the Freiberg Mining 
College. For the following extracts from the article we are in 
debted to the Society of Arts’ Journal :— 

** We learn from Baron von Buest’s paper that in the year 1765 
there were in the Freiberg district 185 mine buildings, and 3062 men 
employed at the mines. The production for that year was 3671* 
tons of ore, as sent to the smelting-house, containing 12,023 1b. 
(troy) of silver, 383 tons of lead, and 2 tons of copper, the value 
of which, according to the present scale of payment for ores, would 
be about £52,600. Against £1835 paid in dividends, &c., we have 
payments of calls to the amount of £3970. Mining in the year 1765 
was not so favourable as it turned out a few years later, when 
several mines “‘cut rich,” especially Himmelsfiirst, Bescheert 
Glick, and Alte Hoffnung Gottes. The average wages of a miner 
in 1765 were not more than £8 a-year; but it must be recollected 
that the miners only worked five eight-hour shifts, or “‘ cores,” to 
use the Cornish expression, in the week. The anount paid by the 
mines to the Knappschaftscasse, or provident fund, was at most 
only £300 annually, i.¢., 1} per cent. of the wages, but then the 
payments to pensioned-off miners, miners’ widows and orphans, 
were very low indeed. 

**TIn the year 1865 there were 79 miners at work, with 7963 miners 
(including captains and day-labourers). We may add that in the 
year 1864 there were only five fatal accidents, although a very large 
proportion, namely, 3560 men, came into the doctor's hands either 
on account of injuries received during their work or from illness. 

**The production for the year 1865 was 28,105 tons of ore, contain- 
ing 69,457 lb. of silver, 4344 tons of lead, 73 tons of copper, 179 tons 
of arsenic. For this the mines received £218,553, besides £755 for 
sundry products, such as heavy spar, fluor spar, arsenical pyrites, 

c. The amount paid in dividends, &c., was £13,267, whilst the 
calls only amounted to £6367; the State also paid £1903 for extra- 
ordinary improvements in the Government mine, Churprinz. 

‘“* The average wages for the year per man were£16 10s. It must 
be recollected, in comparing this with earlier times, that a hundred 
years ago the miner only worked about forty hours a week, whereas 
now he works sixty-six. If a miner a hundred years ago had 
worked sixty-six hours a week instead of forty, his wages would 
have amounted to £13 4s.; comparing this with £16 10s., we see 
that wages have rnsen 25 per cent. 

‘* With respect to the funds of the provident society, we find that 
the owners of mines paid fifteen times as much as they did a 
hundred years ago, although there are only two and two-thirds 
times as many men, and although the total value of the produce 
has only increased six and two-thirds fold. The miners also con- 
trabuted more largely, and, consequently, the pensions can be made 
from two and a-half to three times as much as they were in 1765, 

“Baron von Beust considers that the price of materials and 
carriage has risen, on the whole, 30 to 40 per cent. during the last 
hundred years. For though some things, for instance powder, are 
cheaper, yet wood, which is so largely used, has become much 
‘learer. However, the mines are better paid for their ore than 
formerly, and are better off with regard to the payment of taxes; 
still, in the opinion of Von Beust, this does not make up for the 
increased expenditure in materials and carriage. Since 1765 the 
principal mines’ have been deepened to the extent. of 100 to 150 





* All the weights and measures used in this article have been reduced to 
English stan lards, 
+ Jahrbuch fur den Berg-und Huttenmann, 1866, pp. 60 and 61. 
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fathoms, and more than 100 miles (English) of levels have been 
iven. 

‘* No exact record exists of the amount of machinery employed in 
1765, but in 1757 there were only 18 water-wheels working pumps, 
and 5 working whims. Von Beust puts the total horse-power of 
the water-wheels for pumping at 180, and of those for winding at 30. 

‘* In 1865 there were at the Freiberg mines :— 

Total herse-power. 
29 water-wheels for pumping . 429 
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6 turbines - ce be 00 v0 be of & 190 
68 water-column engines ,, o. «. se «2 8 «+ of os 4165 
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16 water-wheels for winding... .. «2. «2 «2 «2 «+ ‘oe 165 
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18 steam engines ,, oo cc co 06. 06 ce cctlce S68 


This makes a total of 1316°5-horse power employed in pumping, 
and 514 in winding. The amount of machinery used in dressing 
has also risen very considerably. 

** In order to lessen the expense of keeping the levels in good 
order they arc walled as much as possible with bricks—to a greater 
extent, perhaps, than will be met with in any other wines. 

‘*Von Beust makes a curious calculation with regard to the 
Freiberg lodes. He says that in 1765 the value of a square fathom, 
tuken along the lode, may be estimated at £10 7s., whilst in 1865 
it was only £6 9s.; putting the average value for the last hundred 
years of a square fathom taken along the lode at £10 6s.—and for 
this Von Beust gives his reasons—we see that the value of the stuff 
worked during the year 1865 is very considerably below the average. 
The reason of this lies only to a small extent in the fact that they 
can now work ores which formerly were too poor to pay; the chief 
reason, according to Von Beust is, that during the last few years 
the lodes have become poorer. 

** We next come to the smelting works, and, beginning with the 
ores, it is stated that the mines are now paid 12 per cent. higher 
for the lead and silver contained in the ores than they were a 
hundred years ago. In those days charcoal and wood formed the 
chief fuel, now it is coal and coke. The wages in 1765 were very 
low; a smelter only got from 3s. to 4s. 25d. a week, whilst now he 
gets from 8s. 5d. to 10s. 6d. The loss of metal was large, being 
4 per cent. of the silver, and 81°5 per cent. of the lead. {his 
enormous loss of lead was caused by the proportion of lead to the 
silver in the ores smelted being too small, and the lead was worked 
over and over again. The loss is now 1 per cent. of the silver and 
15 per cent. of the lead, The net profit to the Government in the 
year 1765 was £5,000, now there is a profit of £60,000, 

‘* The most important technical improvement in smelting during 
the last hundred years was the introduction of the European 
amalgamation process; some ten years ago it was replaced by other 
processes. During the last ten years great efforts have been made 
to neutralise the bad effects of the sulphurous and arsenical smoke 
given ff in treating some of the ores, Although this has been 
done at considerable expense, it has opened out a new field of use- 
fulness, the profits of which, it is hoped, will compensate for the 
expense incurred. Among other things the following improve- 
ments have been introduced :—Rhenish calciners, with a double 
bed; blast furnaces, with closed breast and water tuyeres; English 
reverberatory furnaces, lead refineries, and Pattinson’s process; 
flues and chambers for catching the fume. 

“* Among the peculiarities of the Freiberg smelting works we 
have the extraction of copper from argentiferous copper regulus, 
by means of sulphuric acid, and the production of blue vitriol, 
and then again the utilisation of the smoke from wasting pyritife- 
rous ores in the manufacture of sulphuric acid. 

** The production of zinc on a large scale has not yet succeeded, 
but it is hoped that it will soon become a profitable branch of 
manufacture. 

“In the year there were bought 39,108 tons of ore and “‘ sweeps ” 
from home and abroad, contaming 135 Ib. of gold; 80,289 1b. of 
silver; 4446 tons of lead; 139 tons of copper, 1} tons of nickel 
and cobalt; 179 tons of arsenic; costing £26,178. 

“In the year 1865 the smelting works sold 97 Ib. of gold, 
84,149 lb. of silver, 3608 tons of lead (in part as shot, sheet lead, 
pipe, &c.), 856 tons blue vitriol, 18 tons nickel speiss, 12 ewt. bis- 
muth, 12 tons zinc, 2095 tons sulphuric acid of 66 deg., 37 tons 
green vitriol, 93 tons sulphate of soda, and 500 tons arsenical 
products. The total amount received for the whole was £392,653. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 

‘THE extension of the old lines and the construction of new rail- 
ways are rapidly increasing in Austria. A considerable impulse has 
been given to railway enterprise here by the late war, which showed 
most unmistakably the immense military importance of a general 
system of lines. Considerable assistance has, therefore, been 
afforded by the Government, and several subventions, the two 
largest of which are one of five millions and one four millions of 
florins, have been given for railway purposes. At the present 
moment, i.¢., the beginning of 1867, there are altogether exactly 
894°16 German miles (about 4,400 English) of railroads and tram- 
ways open for traffic. Thirty-five miles (170 English) of this length, 
viz., the Galician Lemberg-Czernowitz Railway, were opened for 
traffic on the 1st September last. With regard to a question of 
still greater interest from the engineering point of view, namely, 
the railways of the future, it appears that there are no less than 
188 94 miles (940 English) actually in course of construction, whilst 
concessions have been given for 1859 miles (925 English). 

More than one-fourth of the total length of lines opened in 
Austria, that is to say. 233°98 miles (1160 English) are held by the 
Southern Railway Company—a French company, with chiefly 
French shareholders. Fifty-six more German miles (270 English) 
belonging to this company have, since the cession of Venetia, 
peer into Italy. The total length of lines comprises three main 
ines (each of which has several branch lines), viz., line from 
Vienna to Trieste 133°58 miles (660 English); three Hungarian 
branch lines 76°78 miles (380 English) and the Tyrolese line 23°62 
miles (115 English). The next in size is the States Railway (which, 
however, does not belong to the State, asthe name would imply, 
but to a private company), which comprises 181°26 miles (940 Eng- 
lish), of which 63°81 miles (310 English) running from Briiun and 
Olmiitz through Bohemia to the Saxon frontier; 96°52 miles (480 
English) run through Hungary, from Marchegg to Baziasch, and 
from Tassenova to Oravieza and Steyerdorf; and the remaining 
20°93 miles (100 English) form the other Hungarian line from 
Vienna to Neu-Szinye. The Northern Railway, tunning from 
Vienna to Cracow, is 88°77 miles (440 English) in length, The 
Theiss Railway is confined entirely to Hungary, and comprises 
77 31 miles (390 English). The Western Railway, running from 
Vienna to Salzburg and Passau, 74°84 miles (370 English) in 
length, is the last line of importance. The only other lines worth 
mentioning are the Galician Lemberg-Czernowitz Railway, 139 
English miles long, the Bohemian line, called the South and 
North German Connection Railway, and the Bohemian Western 
Railway, 125 miles in length. 

Of the lines in course of construction by far the most are situ- 
ated in the two richest countries of Austria, viz., Bohemia and 
Hungary. The most impurtant of these lines is the Franz Josef 
Railway, the one which obtained a subvention of 5,000,000f. 
from the Austrian Goverament, This line, when completed, will 
be 84°32 German miles.(420 English) in length, . Next in import- 
ance is the Hungarian Railway, nearly 100 Euglish miles long, 
northwards from Pesth to Losonz. The Bohemian Northern Rail- 
way, 19 German miles (90 English wiles) in length, has received a 
subvention of four million florins from the Government. Nearly 
the entire capital of this railway, fourteen million florins, was sub- 
scribed privately and by the Government, so that only 750,000 
florins, i.¢., 5000 shares, at 50 florins, remain for. public subserip- 
tion. Other important lines in course of construction are the 
Tyrolese line, from Inspruck to Boten, 16°57 miles (82 English) 
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ngarian lines, from Weisskirehen to Sill 1602 
miles (80 English) long, and from Kottori to Bares, 9°2 (45 


English) long ; and the Bohemian line, from Teplitz, through ‘im- 
portant coal districts, to Kommotau, 6 German miles The 
Alféld Railway, in South Hungary, 10 German miles (nearly. 50 
English) my received a Government subvention of 400,000 
florins. But the line which, in ion to its size, has received 
by far the largest Government subvention, is the one connecting 
the Bohemian Western Railway with the States Railway. This 
line is only 4 lish miles in length, and the subvention amounts 
to 14 million florins. 

Of the lines concessioned, but not as yet in course of construc- 
tion, the largest is the Crown Prince Kudolf Railway, 72°24 Ger- 
man miles (350 English) in length, and running through Tyrol and 
Carinthia. This line, which is concessioned to the Southern Rail- 
way Company, is of e importance both for strategic and in- 
dustrial purposes, and the Government has undertaken to bear 
one-third of the cost of the construction of the chief part from 
Brixen to Villach, provided the works are commenced as soon, and 
proceeded with as rapidly, as possible, A line, 48°28 German miles 
in length, is also to connect the Northern Railway at Oderberg in 
Silesia with the Hungarian Theiss Railway at akon An at- 
tempt is also being made to at length introduce railways into a 
rich and fertile, but hitherto quite isolated, country of very nearly 
the size of Ireland—Transylvania. That is to say, a concession 
has been given for a line nearly 30 German miles in length, from 
Arad, in Hungary, to Karlsburg, in Transylvannia, and surveys, at 
Government expense, are being made with a view to the ultimate 
construction of a line more than double as long, from Great War- 
dein, in Hungary, to Klausenburg and Kronstadt, in Transylvania. 
Concessions have also been granted to the States Railway Compan 
for various extension and tion lines, which will have a tota. 
length of 26 German miles. 

At Krupp’s works at Essen there is but little doing, and a con- 
siderable reduction in the working hours has been made. There 
does not seem much prospect of full employment there for some 
time. Several cast steel 100-pounders for the navy, ordered before 
the war with Prussia by the Austrian Government from these 
works, have been at length delivered, and the trials of them at 
Pold have proved very satisfactory. The duplicates of these 100- 
pounders, finished during the war, are said to have been confis- 
cated by the Prussian Government, and delivered to the Italian 


navy. 

The import of iron through Hamburgh was much less during the 
last year than for the last three years. It is reported to have 
amounted to 610,000 centners manufactured iron, and 450,000 
centners pig iron; together, only 1,060,000 centners. Up to last 
year the importation had been steadily increasing, as may be seen 
from the following statistics :—1865, 1,379,000 centners; 1864, 
1,153,000 centners; 1863, 1,162,000 centners; 1862, 917,000 cent- 
ners; 1861, 904,000 centners; 1860, 814,000 centners. 

Vienna, 12th January, 1867. 











THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. 

2863. JOHN SACHEVERELL GISBORNE, Liverpool, ‘‘Improvements in 
mariners’ and other comp "—3rd M ber, 1866. 

2935. HENRY HITCHINS, Grosvenor-street West, Eaton-square, and WILLIAM 
Woop, New Weston-street, Bermondsey, Surrey, “ Improvements in ma- 
chinery for cutting or dressing stone for building purposes, and for moulding 
and turning same for architectural purposes.”—10th November, 1466. 

2971. CLINTON EDGCUMBE BROOMAN, Fleet street, London, “An improved 
method of and arrangement of engine for towing or hauli»g barges and other 
vessels, which arrangement of engine is also applicable for other tractive 
purposes."—A communication from Urbain André Chauyeau and Henri 
Marie Joseph Le Nepvon de Car‘ort, Paris. 13th November, 1866 

3051 JAQUES HERMANN AUGUSTE GRUSON, Westminster Palace Hotel, 
Westminster, London, “ Improvements in the manufacture of guns or heavy 
ordnance of cast «teel.”— 0th November, 1866. 

3105. WILLIAM RICHARD MIDDLEMORE THOMSON, Buchanan-street, Glasvow, 
Lanarkshire, N B., “* Improvements in the modes of cutting ..etal tabes or 
pipes, and in the machinery or tools employed for these and other analogous 
purposes.”— Partly a communication from Nicholas Thomas and Thomas 
Somerville, Chicago, Illinois, U.S. 

3109. WILLIAM TAYLOR. Temple Mills, Dundee, N.B,, ‘‘ Improvements in 
the treatment and spinning of jute, hemp, flax, and other fibrous substances, 
and the machinery or apparatus employed therein.”"—26th November, 1866. 

314%, WILLIAM BROOKES, Chancery lane, London, “‘timprovements in the 
construction and manufacture of railway wheels called ‘ disc wheels,’ formed 
from one piece or mass of iron or steel.”—A communication from Jean 
Baptis'e Helson, Hautmont, France, 29th November, 1866 

316 . WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in rolls of spinning, drawing, and other hi A ication from 
Edward Livingston Perry, New York, U S.—!st December, 1866. 

319°. CLINTON EDGCUMBE BROOMAN, Fieet-street. London, ‘* Improvements 
in the manufacture of co!ouring miatters."—A communication from Charies 
Lauth, Paris,—5th December, 1%66. 

3220. FREDERICK WILLIAM TURNER, Linslade, Bucks, ‘‘ Improvements in 
reaping and mowing hi "—Gth D ber. 1866, 

32°9. WILLIAM ANTIL RICHARDS, Holloway, Middlesex, “An improved re- 
ceptacie for tobacco.” 

3:33. CARL ERtk SAMUELSON, Ha~™burgh, “ Improvements in apparatus for 
propelling vessels."—A commanication from uel Arnold Samuelson, 
Hambur h.—7th December, 1866. 

3269 ISHAM BAGGS, High Holborn, London, “Improvements in the manu- 
factu'e and treatment of hydrochloric and nitric acids.” 

3271. JAMES MURPHY, Newport, M hire, ** I 
construction of vehicles to be used on railways.” 

3273. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, “ Improvements jn 
the treatment of lead and argentiferous litharge.”—A communication from 
Frederic Cordurié Toulouse, France, 

3275. JAMES "ALBOT KENT, Nord.n Corfe Castle, Dorset, “ Improvements in 
the taps or cock« for drawing off liquids.” 

3277. WILLIAM Woop and JAMES WILLIAM WOOD, Monkhbill, near Ponte- 
fract, Yorkshire, “Improvements in the manufacture of fibrous yarns or 
threads.” 

3279. HENRY WILLIAM RIPLEY, Lightcliffe, near Halifax, and THOMAS 
BARKER, Bowling, near Bradford, Yorkshire, “Improvements in steam 
boilers, and in applying heat thereto ” ' , 

3281 CHARLES COLES ADLEY, Dublin, “‘Improvements in the construction 
of telegraph staudards and i 3," —13th D ber. 1866, 

3285. FRANCIS BRYAN BAKER and LEONARD LINDLEY, Sherwood-street, 
Nottingham, “ improvements in stretching or tentering and in dressing or 
finishing lace or other fabrics, and in h y or employed 

” 











in the 











London, ‘‘An improved 


therein. 
3239, ALFRED VINCENT NEWTON, Chancery-lane, 


construction of steam motor.”—A communication from 
Rochester, M chigan, U.S.— 14th December, 1»66, 

3293. FREDERIC WILLIAM REEVES, Cambridge-terrace, Notting-hill, and 
JOHN BELL MUSCHAMP, Pembroke-road, Middlesex, *‘An improved ex- 
plosive substance.” ; 

3295. CHARLES RANDOLPH, Glasgow, Lanarkshire, N.B., “ Improvements 
in appar.tus for propelling vessels.” 

3297. SAMUEL CHATWOOD, Bolton, Lancashire, and JOHN STURGEON, 
Burley, near Leeds, Yorkshire, * Improvements in hammers apd in me- 
chanism used therewith.” 

3298. JOSEPH PIERRE GILLARD, “ Improvements in apparatus for attracting, 
exciting, and distributing in various di ns id i of e 
currents derived from the voltaic pile or other electri¢ appavatus.” 

$299. GEORGE BERTRAM, Edinburgh, Midlothian, N.B., ‘‘ Improvements, in 
machinery or apparatus to be used for the manufactare of paper.” 

3391, ALEXANDER ROLLASON, Commercial-road East, Limehouse, Middlesex, 
“Improvements im the manufacture of blasting cartridges and furees.” 

3302, DAVID KrRkwoop, Birmingham, “ Improvements in breech-loadipg 
fire-a’ms ” . 

3303. JOSEPH WILSON SWAN, Gateshead, Durham, ‘‘ Improvements in the 
treatment of gelatinous tissues of gelatine apd gum, and of compounds con- 
taining such substatices,” en " : 

3304. WILLIAM EDWARD NEWrOs, Chanctery-lane, London, “ Improvements 
in welding steel to malleable iron, and tempering the steel by one and the 
same operation, and in tempering steel after it has been welded to iron.”—A 
communication from As& 8. Reyuolds, Aubarn, New York, U.S. y 

3306. JOSEPH SYMM, Newton Stocksfield-6n-Tyne, Northumberland, ‘‘Im- 
provements in sheep and cattle tacks.” 

3307. CLINTON EDGCUMBE BROOMAN, Fleet street, London, “ Improvements 
in the preparation and application of certain fatty bedies.”"—A 
tion from Mathias Pataf-Javal and Etgene l’araf-Javal, Paris. 

WILBIAM CLARK, > 





eek - 


buretters.”—A communication from Francis Stebbins " Erie, 
New York, U.S.--L5th December, 1866, - 
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3309. JOHN HAUWORTH, Todmorden, L hire, ** Imp’ 
boiler and other furnaces.” 

3310. GUSTAVE ADOLPH NEUMEYER, De Kayser’s Ilotel, Bridge-street, 
Blackfriars, London, “ vas ae geenog in gunpowder | for mining purposes.” 
3311. HENRY HALL, Stack “Certain improvements 

in the preparation of size, and in aqpunaian connected therewith.” 

3312. CHARLES MOLE, Farringdon-road, London, “ An apparatus for the more 

and attach of skates to boots or shoes.” 

3313. EDWARD HOWELL and THOMAS HARDY, Poole, Dorset, “ Improvements 
in horse rakes,” 

3314. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
construction of elevator.”—A communication from Reuben Martin Van 
Sickler, New York, U.S. 

3315, GEORGE NIMMO, Jersey, New Jersey, U.S., ‘‘ An improvement in the 
mode of constracting shovels and spades.” 

3316. MICHAEL WEBER, Cheapside, London, “ Improvements in the constrac- 
tion of fire-arms. 

3317. WALTER SANDELL MAPPIN, Birmingh 7 in breech- 
loading fire-arms, and in cartridge case extractors for breech-loading fire- 
arms, and in cartridges for breech-loading fire-arms.” 

3318. WILLIAM WOOD, Birmingham, *‘ Imp 
arms.” 

3319, JAMES BAKER, Army and Navy Club, Pall Mall, London, and JOHN 
IMRAY. Westminster Bridge-road, Surrey, “ Imp in cabl ppers.” 

3320, FREDERICK NICHOLAS MEIXNER, Manch » * Imp 
bines.”—17th December, 1866. 

3321. JOHN McC?ARLANE GRAY, Vauxhall Foundry, Liverpool, ** Improve- 
ments in steering apparatus, re‘erring to a steering telegraph and rudder 
indicator and a steam steering engine.” 

= WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ Im- 

in hinery or apparatus for carding wool. mA communica- 
tion from Voelckel- Boell, Passage des Petites Ecuries, Paris. 

3326. LUDWIG SCHAD, Warrington, Lancashire, * Improvements in treating 
aniline colours for dyeing and printing.” 

3327. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, * An improved mode of rendering paint uninflammable.”—A com- 
munication from Joseph Beovhue Harris, Germantown, Kentucky, U.S. 

3329. ALFRED VINCENT NEWTON, Chancery-lane, London, *‘ Improvements 
in machinery for spinni yarn.” A communication from John Rich, 
Worcester, Massachusetts, U.8. —Iath December, 1866.4 

3332. SAMUEL BUXTON, Hunslet, Yorkshire, ** An improved stench trap. ad 

3333. JACOB GOODFELLOW, Blackburn, | hire, ** An i 


in steam 














in breech-loading fire- 








ts in tur- 











the same.”—A communication from Ernest Van Bruyssel, Brussels, 
um,—5th > 
2293. GEORGE VINCENT FOSBERRY, Ladywell House, near Brixham, Devon- 
shire, “Improvements in the lock and other parts of breech-loading fire- 
arms, and in cartridges and projectiles for the same.” 
2294. THOMAS BERNEY, Bracon Hall, Norfolk, a in the con- 
struction of ships and other vessels.”—6¢h September, 1 


1584. J. J. INGRAM and G. R. PuILure, Fordingbridge, Hants, ** Valves for 
regu julating feed suction and other purposes.”—Dated 9th June, 1866. 

This relates ially to valves for the feed pumps of steam engines, 
but it is also applicable to other purposes in which regulating valves or cocks 
are used. The invention consists in the use of a valve composed of a disc of 
india-rubber, leather, or other suitable elastic material, fixed in the centre to a 
seat formed in the aperture leading from the suction pipe, such disc of elastic 

| being 








2295, ALFRED HENRY HART, Gresham-street, London, “6 ts in 
apparatus for signalling on railway trains, and for other like purposes.” 

2296. CHARLES DENTON ABEL, Southampton-buildings, London, ** Improve- 
ments in slide valves for steam engines.”—A communication from William 
Bowman Robinson, Detroit Wayne, Michigan, and Zoheth Sherman 
Durfee, Philadelphia, Pennsylvania, U.S.—7th September, 1866. 

2306. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improvements in 
water power engines.”—A communication from William Lonsdale and 
William Peete, New York, U.S. 

2308. CHRISTOPHER CATLOW, Burnley, L hire, ** Imp 
for weaving.” 

2311. CHRISTOPHER HODGSON and JAMES WHITLEY STEAD, Salford, Lanca- 
shire, ** Improvements in weighing machines and indicators.”—8th September, 
1866, 

2321. CHARLES FRANCK DE GAUDEL, Passage des Petites Ecuries, Paris, 
“ Making boot legs of one piece.” 

2327. WILLIAM JOSEPH CURTIS, Holloway, Middlesex, “ Improved apparatus 
for steering steam vessels.”—10th September, 1866. 

2332. THOMAS BALDWIN, Bury, Lancashire, ‘‘Improvements in steam 
boilers and in apparatus connected therewith.” 

2333. ROBERT ANTHONY HARDCASTLE, Newcastle-upon-Tyne, ‘ Improve- 
ments in — for measuring and indicating the quantity of liquid 
drawn off there! 

2336. WILLIAM EDWARD GEDGE, Wellington -street, Strand, London, “An im- 

roved hine or for ring leather straps. belts, or 
bands, for driving machinery, and for other purposes.”—A communication 
from Charles Jules Camille Bonnot, Faubourg St. Martin, Paris.—1)th 
September, 1866. 

2340. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An 
improved indicator or register "—A communication from Etienne Theophile 
Prioux, Faubourg St. Martin, Paris. 

2346. THOMAS WHEELHOUSE, Mary-street, Strangeways, Manchester, ‘‘ Im- 

for sanitary purposes.”—12th September, 1866. 


in looms 











dwitha ble guard or stop for regulating the extent 
to which the ea is capable of opening for the passage of water or other fluid 
from the suction pipe.— Not proceeded with. 


1589. A. THORNTON, Cleckheaton, York, “Heating the feed water of steam 
boilers, &c.”—Dated \th June, 1866, 

The object of these improvements is to effect the heating of the feed water, 
and to insure a flow of water through the heated part of the channel for the 
feed water, when by the stoppage of the engine the flow through the feed may 
be suspended. For this purpose the feed water from the well or other reser- 
voir is, by the action of a pump or other means, caused to flow through a pipe, 
or series of pipes. or other channel or channels, through the ashpit and flue 
space, by which it becomes heated before it reaches the boiler. A passage 
having a tap or valve in it eapable of being opened from the lower part of 
these feed chambers (when the feed is stopped by the stopping of the engine or 
otherwise) will admit of a free circulation of the water in these pipes or 
channels, and between the upper and lower parts of the water in the boiler, 
with a tendency to equalise the expansion of the parts of the boiler, and thereby 
to prevent explosion from undue expansion. 

1591. J. SEWARD, Enfield, Lancashire,“ Apparatus for preventing * priming,’ 
and for the discharge of eondensed steam from steam pipes, and for regulat- 
ing the pressure of steam in steam pipes.”— Dated 11th June, 1866, 

This invention relates, Firstly, to an apparatus for preventing priming of 
steam boilers, and consists in the use of a box connected to the steam pipe 
communicating with the boiler and the engine. The said box is divided by two 
or more midfeathers or partitions, and, as the steam enters the said box it 
impinges against the nearest midfeather or partition, then passes under 
the bottom of the said midfeather or partition, and over a second parti- 
tion or midfeather; the particles of water are thus separated from the steam, 
and pass through a perforated plate placed under the partitions or mid- 
feathers, to the bottom of the box, and are discharged by a pipe, valve, and 
tap placed at the bottom of the box forthat purpose. Secondly, the invention 
relates to an apparatus for regulating the pressure of steam in steam pipes 
d with drying machinery, cylinders of sizing machines, and to steam 





in 
2351. WILLIAM CLARK, Chancery- lane, London. * I npr in the 





for moulding the moulds of wheels, pulleys, aud circular and segmental 
works in green sand without patterns.” 

3334, RUDOLPH BODMER, Newport, Monmouthshire, “ An improved method 
of securing the nuts of bolts.” 

3335. baa WILSON, Manchester, ‘‘An improved fastening for baling 
bands.” 

3336. MICHAEL HENRY, Fleet-street, London, “ Improvements in centrifugal 
pumps, and in the joints or junctions of pipes and tubes.”—A communica- 
tion from Louis Coigaard, Boulevart St. Martin, Paris. 

= STEPHEN PERRY and JOSEPH JOHN PERRY, Red Lion-square, London, 

nents in ink is or vessels used for containing and supplying 





ink. ” 

3338. MICHAEL HODGE SIMPSON, Milk-street, Boston, U.S., “ Improvements in 
apparatus for the prevention of sea-sickness,” 

3339. FRANZ HAYMAN, Lille, France, “ Improvements in breech-loading 
fire-arms.”—A communication from Charles Robert Gillon, Liége, Belgium. 
— 19th December, 1866. 

3342. GERARD BROWN FINCH, New-square, Lincoln’s-inn, London, ‘‘An 
improvement in the feeding apparatus in cotton gins.”—A communication 
from Peter Taylor, Mehallet el Kebira, Egypt. 

3344. WILLIAM EDWARD GEDGE, Wellington-street, Strand, “ Improved 
locomotive machinery or apparatus working without the aid of steam.”—A 
communication from Auguste Chenille, Passage des Petites Ecuries, Paris, 

= THOMAS WALKER and THOMAS FERDINAND WALKER, Oxford-street, 

“y nts in for taking soundings.” 

3348. SAMUEL PARRY, Thackeray-street, Liverpool, * An improved composi- 
tion for the coating of the bottoms of ships and other vessels.” 

3350. SAMUEL BELFIELD, Pepper-street, Hyson-green, Nottingham, “ Improve- 

ments in the manufacture of elastic and ribbed fabrics.” 

3352. TIMOTHY WHITBY, Wellesley-road, London, ** Improvements in the 
construction of vessels of war, and other structures requiring to be 
rendered shot-proof.” 

3354. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in effecting the combustion of substances in a pulverulent state.”—A com- 
munication from Aime Victor Olivier, Rue St. Sebastien, Paris. 

3356. RENE LOUIS MARTIN, Saarbruck, Prussia, “* Improvements in breech- 
loading fire-arms.”—A communication from Oscar Ovikers and Frederick 
Spengler, Liege, Belgium. 

3358. THOMAS HUCKVALE, Emerson- terrace, Forest-hill, Kent, ** Improve- 
ments in apparatus for cleaning knives.” 

3360. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
Lon‘ton, ** An improved coupling for railway carriages.”—A communication 
from George Dennis Spooner, John Frederick Fish Hale, and Anrel Clement 
Stiles, Rutland, Vermont, U.S.—20th December, 1866. 

3364. WILLIAM HORATIO HARFIELD, Royal Exchange-buildings, London, 
** Improvements in the method of, and app for, vessels. 

3368. JAMES HOWARD, Bedford, “ Improvements in the eonstruction of mow- 
ing and reaping machines.”—A communication from James Shorkley 
Marsh, Lewisburg, Pennsylvania, U.S. 

3372. WILLIAM CLARK, Chancery-lane, London, “ Improvements in screw 
valves."—A communication from = Wilcox, Thompsonville, Hartford, 
Connecticut, U.S.—21st December, 1866 











3376. HENRY GOODFELLOW, Madeley, Stafford, “Tmp nents in hinery | 


or apparatus for grinding clay and such like substances.” 

3380 CHARLES JAMES WAHAB, Valleyfield, N.B., “* Improvements in appa- 
ratus for filtering or straining liquids, and for washing and wringing cloth, 
rags, and similar textile and fibrous substances.” 

3382. JOHN SOLOMONS BENSON and JOHANN VON DER POPPENBURG, Birming- 
ham. ** Improvements in breech-loading fire-arms.” 

3384. WILLIAM EDWARE GEDGE, Wellington-street, Strand, London, ‘*Im- 
proved apparatus applied to ‘millstones for grinding wheat and other 
grain.”—A communication from Pierre Baillargeon, Faubourg St. Martin, 
Paris.—22nd December, 1866 

3386. HECTOR AUGUSTE DUFRENE, Rue de la Fidelite, Paris, “Certain im- 
provements in the manufacture of the extract of madder.”—A communica- 
tion from Jules Pernod, Rue des Clesavignon, France. 

3388. JOSEPH TOUSS ANT, Barnsbury-road, Islington, Middlesex, “‘Improve- 
ments in the manufacture of cement.”—24th December, 1866. 





Patents on which the Stamp Duty of £50 has been Paid, 

64. JOHN COPPARD, Stanley-road, Balls Pond, Islington, Middlesex, “ Horse 
shoes.” — 9th January, 1864. 

114. JAMES HOWARD, EDWARD TENNEY ee, and JOHN PINNEY, 
Bedford, ** Tilling land by steam.”—15th January, 1864 

M42, ELE JEROME VIGNOT, Paris, “ Watering apparatus. "—19th January, 


“2 a THOMPSON, Bilston, Stafford, “ Fire-arms, ."— 19th January, 





89. WILLIAM WELCH, King-street, South h, Hants, “ Propelli 
navigating, and governing ships, &c. ”_19th gc 1864. 

82, WILLIAM EDWARD NEWTON, Chancery-lane, London, “‘ Water-wheels.”— 
12th January, 1864. 

100. WILLIAM DENTON and JOSEPH WHITAKER, Leeds, Yorkshire, ‘ Pre- 
venting accidents in mines.”—13th January, 1864. 





Patents on which the Stamp Duty of £100 has been Paid. 

72, JOHN JAMESON, Catherine-terrace, Gateshead, “C g fluids.”— 
llth January, 1860. 

90. ALFRED CHARLES TWENTYMAN, Wolverhampton, Staffordshire, “ Spikes, 
bolts, rivets, screw blanks, &c. "19th January, 1860. 

82. CHARLES DE BERGUE, Dowgate-hill, London, “ Rivetting, &c.”—12th 
January, 1860. 

130. WILLIAM WATSON HEWITSON and BENJAMIN WALKER, Leeds, York- 
shire, ‘“ Steam hammers.”— 18th January, 1860. 

209. FREDERICK WALTON, Haughton Dale, Denton, near Manchester, “ Manu- 
facture of varnish and in treating oils.”—27th January, 1860. 


Notices of Intention to Proceed with Patents. 

3123. ALFRED VINCENT NEWTON, Chancery-lane, London, “Improved ma- 
chinery for making cast steel railway wheels and other castings in metal.” — 
. ge al from John Blake, Tarr, Chicago, Llinois, U.S.—27th 

rovember, 

3184. JOHN BROADBENT, Millstone-road, Rochdale, Lancashire, “ Improve- 
ments in the manufacture of weft forks used in power looms for — 
cotton, worsted, or silk, or any suitable material.”—4th December, | 

3417. WILLIAM "SMITH, ,Barnard Castle, Durham, * An te ‘stree 
sweeper.” 

3430. ALFRED BREWSTER ELY, Newton, Massachusetts, U.S., ‘‘ Improve- 
ments in nautical logs.”—A communication vom Truman Hotchkiss, Strat- 
ford, Connecticut, U.S.—29th December, 1866. 

2272. CHARLES REEVES, Birmingh “T ments in cartridge case ex- 
tractors for breech-loading fire-arms.”—4th September, 1866. 

2278. THOMAS GEORGE WEBB, Manchester, ** Improvements in furnaces for 
the manuracture of glass commonly called melting furnaces.’’ 

2280. JAMES WILSON, Royal Exchange-buildings, London, “ Improvements in 
street gas lamps.” 

2284. REGINALD SAMUEL MORDAUNT VAUGHAN, Chancery-lane, London, 
** Improved apparatus for cleaning and polishing boots, shoes, and knives.’’ 
2285. ALFRED VINCENT NEWTON, Chancery-lane, London, ** Improvements in 

the construction of electric clocks, and in the means employed in working 














or 0 ion of cloth and pile fabries.”— A communication 
from Pierre Bouvier, Benoit Bouvier, Jean Baptiste, otherwise Jules Bouvier, 
and Geoffroy Bouvier, Boulevart St. Martin, Paris.—13¢h September, 1866. 

2358. RICHARD ROBERT RICHES and CHARLES JAMES WATTS, Norwich, 
Norfolk, “Improvements in horse hay rakes.”—Partly a communication 
from Daniel G. Adelsberger, Emmettsburgh, Frederick, Maryland, U.S. 

2365. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ** Improvements in 
machinery or apparatus for cutting frets in metal or other substances.”—A 
communication from Madame Henriette Delong, Paris. 

2368. JOHN BINDLEY, Birmingham, “ Impr in hinery or appara- 
tus to be employed in the manufacture of fish-hooks.”—14th September, 1866. 

2372. NOAH DUNN, Tipton, —, **Certain improvements in water 
tuyeres.”—15th September, 1866. 

2384. WILLIAM EDWARD GEDGE, , Wellington- -street, Strand, London, ‘* An im- 
proved construction of railway.”—A communication from Francois Gulllet, 
Coteau, near Roanne, France. —17th September, 1866, 

2392. JOHN THOMPSON, Ardwick, Manch ts in hinery 
for turning or cutting and polishing screw nuts and other articles.” 

2394. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ Im- 
provements in machinery or apparatus for separating grain from straw.” — 

A communication from Pierre Ernest Antoine Revol, Lyons, France.—18th 
September, 1866. 

2416. ANDREW BARCLAY WALKER, Warrington, Lancashire, “‘ Improvements 
in brewing, malting, distilling, and apparatus — therein, parts of 
which are applicable for drying grain or other g Z 

241;. HENRY CARTER and GEORGE HENRY EDW ARDS, Dempsey-street, 
London, “Improvements in breech-loading fire-arms.” — 20th September, 
1866. 

2425. WILLIAM CLARK, Chancery-lane, London, “A new and improved 
machine for setting and distributing types.”—A communication from John 
Abercrombie Gray and Samuel Worcester Green, New York, U.S. 

2426. WILLIAM CLARK, Chancery-lane, London, * Improvements in securing 
teeth in saws.”—A communication fromthe American Saw Company, New 
York, U.S. 

2432. THEODORE ANTHONY ROCHUSSEN, Abchurch-lane, London, ‘‘ Improve- 
ment in the constructing the permanent ways of railways.”—21s¢ Seplember, 








2470. GEORGE EDWARD VAN DERBURGH, New York, U.S., “ Improvements 
in the P ion and lucti of artificial stone, cements, and other 
compositions. ""—25th September, 1866. 





pipes generally, and consists in the use of a hollow lever; the fulcrum on 
which such lever works is also hollow, and serves to admit steam to the inte- 
rior of one end of such lever. Attached to the end of the said lever is a pipe 
communicating with the said passage and with a vessel containing mercury, 
in the bottom of which vessel is a second pipe and valve communicating with 
the passage in the lever (the point of communication being beyond the hollow 
fulcrum), and with a hollow sphere or globe placed on the end of such lever 
for the reception of mercury. The action of the apparatus is as follows :—When 
the pressure of steam becomes too great the mercury in the vessel is forced 
along the pipe and passage in the lever to the hollow sphere or globe 
(fixed at the other end of the said lever) until a sufficient quantity is re- 
moved from the mercury vessel to the hollow sphere or globe to depress the 
lever on its fulcrum, thus partially closing the valve, the spindle of which valve 
is attached to the said lever between the fulcrum and the counter-balancing 
hollow sphere or globe. When the pressure from the boiler is reduced the 
mercury will, by its own gravity, return along the lever and pipe to the vessel, 
ready to act as above described should the pressure be again increased.—Not 
proceeded with, 

1599. R. A. WRIGHT, Homerton, “* Furnaces.”"—Dated 12th June, 1866. 

The patentee claims, First, constructing furnaces with one or more openings 
in the brick work or masonry for admitting air over or nearly over the fire 
bars, such openings having slotted or other valves, doors, or registers connected 
or not with the furnace door, all substantially as described. second, construct- 
ing a furnace door with slots or openings, over which is a sliding slotted plate, 
acted on by opening the furnace door, and caused to open and close the slots 
or openings on such door, substantially as described. Third, constracting fire 
bars with openings at bottom communicating through hollow parts of the bar 
with lateral orifices, and arranged substantially as described. Fourth, con- 
structing fire bars with openings having inclined sides as described. Fifth, 
constructing — fire bars with lateral openings and openings in the sides of the 
bar with in the bottom of the bar as described. 





1601. G. D. KITT0g, Compton-street, Clerkenwell, * Steam engines.” — Dated 13th 
June, 1866. 

This invention consists in the use of a cylinder fitted with a piston directly 
communicated by means either of a directing rod or of a bar or rod having a 
transverse slot with a suitable crank working in a rece-s or chamber open to 
the steam cylinder, such crank being formed with or keyed upon a shaft sup- 
ported and capable of revolving in a suitable bearing, or suitable bearings, 
placed at right angles to the axis of the steam cylinder. The back of the 
crank, or otherwise a suitable collar formed with or attached to the shaft, is 





2458. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “ I 
in taps or cocks for water and other fluids.”—A communication from 
William Moodie, Montreal, Canada.—26th September, 1866. 

2586. JAMES ROBERTSON, Liverpool, *‘ Improvements in furmaces or fire- 
places, and in the fire-hbars used therein.”—8th October, 1866. 





3143. JOSHUA F IELD, Lambeth, Surrey, ‘‘ Imp ts in and d with 
steam engines.” 29h November, 1366. 
3183. THOMAS WILSON, Bir “Im in the manufacture 





and construction of cartridges for breech- -loading fire-arms.”—4th December, 
1866. 

3211. LOUIS COBE, Manchester, “Certain improve in 
apparatus for pressing, smoothing, or ironing the surfaces of fabrics.” 

3215. JOHN DARLING, Stanes, Lanarkshire, N.B., “An improved penholder, 
and means of supplying ink to pens.” 

3222. JOHN CAMERON MACVONALD, Waddon, near Croydon, Surrey, and 
JOSEPH CALVERLEY, Albany-road, Camberwell, Surrey, “ Improvements 
in machinery for printing and cutting into sheets rolls of paper, and for 
collecting sheets so cut, also in the manufacture of stereotype printing sur- 
faces.”—6th December, 1866. 

= THOMAS CHALONER and JAMES BILLINGTON, Preston, Lancashire, 

in the ion of tools for graining and putting in the 
: bazes’ or pores representing different timbers.”—8th December, 1866. 

3273. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements in 
the treatment of lead and argentiferous litharge.”— A communication from 
Frederic Cordurie, Toulouse, France.—14th December, 1856. 

3304. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in welding steel to malleable iron, and tempering the steel by one and the 
same operation, and in tempering steel after it has been welded to iron.”—A 
communication from Asa R. Keynolds, Auburn, New York, U.S.—15th 
December, 1*66. 

3315. GEORGE NIMMO, Jersey, New Jersey, U.S., “ An nen in the 
mode of constructing shovels and spades.”—17th "December, 1 

_- ALFRED VINCENT NEWTON, Chancery-lane, London, “Improvements 

h for i yarn.”"—A communication from John Rich, 
woe Massachusetts, U. $— 10h December, 1866. 

3337. STEPHEN PERRY and JOSEPH JOHN PERRY, Red Lion-square, London, 
“Improvements in inkstands or vessels used for containing and supplying 
ink.” 

3338. MICHAEL HODGE SIMPSON, Milk-street, Boston, U.S., ‘‘ Improvements 
in apparatus for the prevention of sea-sickness.”—19th December, 1866. 

3352. TIMOTH WHITBY, Wellesley-road, London, ** Improvements in the con- 
stuction of vessels of war 4 other structures requiring to be rendered shot- 
proof.”—20th December, 1866 
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ABSTRACTS OF SPROEFIOA TOONS. 


The following descriptions are made from A prepared expressl THE 
ENGINEER, at the office of her Majesty’s wap ten pat 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, * ia and 
Water Mills, Gearing, Boilers, Fittings, & 
1576. W. J. a, Commercial-road East, London, * Steam iaie: ”"— Dated 
Sth June, 1866. 

This invention relates to vertical boilers having internal fire boxes, and con- 
sists in the construction of the fire box and arrangement of water tubes 
therein in the manner hereinafter stated, whereby the heat from the fire will 
be caused to descend through the furnace bars, which are formed by portions 
of the water tubes, into a combustion chamber at the bottom of the boiler, 
thereby producing a constant circulation of water within the water tubes, and 
—- the formation of smoke in the combustion of the fuel.—Not proceeded 
wit 








ly turned or faced, the shaft itself being left free to move slightly end - 
wise, so that the pressure of the steam, acting at the front side of the crank or 
collar, may press or force its opposite or faced side into close contact with a 
corresponding but fixed face or surface situated at the inner side of the bearing 
or bearings, and causing the movable surface attached to the shaft to follow 
up such wear as may take place between the surfaces, maintaining a steam- 
tight joint between them, and preventing the escape of steam from the recess or 
cylinder without its being necessary to employ a stuffing box or gland for that 
purpose. Motion may be imparted to the slide necessary for regulating the 
entrance to and exit of steam from the respective sides of the piston by means 
of toothed wheels, one of which being keyed upon and revolving with the shaft, 
communicates motion to a second wheel keyed upon a shaft, which, by means 
of a crank, gives motion to the slide as required, the escape of steam from the 
valve casing being prevented by means of a fixed collar attached to the shaft, 
and working against a face with which it is kept in steam-tight contact by the 
action of the steam pressure within the casing, in a manner similar to that 
described with refi to the first or main driving shaft. 

1611. A, P. PRICE, Lincoln’s-inn-fields, London, *‘ Effecting the combustion of 

Suel.”"—A communication.— Dated 13th June, 1866. 

This invention relates to furnaces constructed with special combustion 
chambers or fire-places wherein finely divided or powdered fuel is intended to 
be burnt in a manner similar to that described in the provisional specifications 
respectively filed by F. Wise, the 4th of April, 1866 (No. 956), and by the pre- 
sent inventor the 12th of May, 1866 (No. 1365), and has for its object the ensur- 
ing a more perfect combustion of the fuelemployed. The essential feature of 
this invention consists in the application and use to and in the combustion 
chambers or fire-places of furnaces generally of suitable appliances and arrange- 
ments for checking, arresting, and controlling the descent of the powdered or 
finely divided fuel in the combustion chamber or fire-place, in lieu of per- 
mitting it to fall unimpeded from the top to the bottom thereof.— Not proceeded 
with, 

1647. T. BLATCH, Southampton, “‘ Rotary and reciprocating engines.”— Dated 
19%h June, 1866. 

The patentee claims the construction of engines to be worked by steam or 
other elastic fluid, in which engines a cylinder or cylinders is or are caused to 
revolve on an axis or axes by the alternate action of steam on a weighted 
piston and action by the force of gravity of such weighted piston within the 
cylinder as descri 








Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1571. J. H. WENHAM, Union-road, Clapham,“ Apparatus for aerial naviga- 

tion.” — Dated 7th June, 1866, 

This invention relates to a novel arrangement of surfaces placed one above 
the other, and kept in parallel planes by means of cords or rods, or webs of 
woven fabric. Each of these surfaces is made of silk, canvas, or other light 
material, stretched on a frame, or by means of wooden rods or ribs of steel. If 
the length of the surface exceeds the breadth, the inventor prefers placing the 
long edges f the direction of motion. The number of these surfaces 
may be increased from two upwards, according to the amount of weight to be 
raised or carried. This system of surfaces is arranged above a framework or 
car, or other suitable structure for containing the motive power. If manual 
power is employed, he prefers placing the body in a horizontal position. The 
arms or legs work a slide or treadle, from which connecting cords convey a 
reciprocating motion to oars or propellers, which are hinged above the back of 
person working them. The arms extend out sideways, each arm consisting of 
& spar, at the end of which is a fabric hed by ribs, bling the wing of 
a bat. Several persons may be placed side by side, and work the treadles 
together. If the machine be held against the wind, with the planes slightly 
inclining upwards, it will be raised, and the treadJes are then to be worked in 
order to continue the motion. If there be no wind, a start may be obtained 
by lowering the legs beneath the machine, and running down hill; or the 
machine may be laid on a carriage running down an incline, or drawn forward 
by some temporary motive force. If a steam engine or other motive power be 
employed, one or more screws or rotary vanes may be applied for propelling 
the machine.— Not proceeded with. 

1577. J. ARMSTRONG, Rotherham, York, “ Crossings for the permanent way of 

railways.” — Dated 8th June, 1866. 

This invention has reference to a previous patent dated 20th May, 1865 (No. 
1398), and consists in forming the ends of the point, and of the wing or side 
rails, where they join on to the ordinary rails, into separate rails, so as to 
afford facility for “ fishing’ them to the rails.— Not proceeded with, 

1595. G. ALLIX, St. Heliers, Jersey, “ Improvements in apparatus for reefing 

and furling fore and aft sails in fittings for the same, and improved fittings 
*— Dated 12th June, 1866. 

This invention cannot be described without ref to the drawing! 

1624, A. H. SINNINGTON, Fenchurch-street, London, “ Anchors.”=—<A communi- 

cation.—Dated 14th June, 1866, 
The shank of this anchor is one straight piece for about one-half its length, 
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t midway it divides into two parts, at first separating from each other 
ter a little, and then continuing at an uniform distance from each other, 
the distance between these two parts or prongs of the forked shank being just 
sufficient to allow the fluke to play between them. The ends of the shank so 
divided turn as upon a pivot, moving between the two parts of the shank 
about sixty degrees each way. The fluke consists of a central rib passing down 
through the centre, and having a blade on either side thinner than the rib 
itself; the rib being thicker stands out from the blade on both sides. The ends 
of the divided shank, where the bolt connects them, have each an enlarged 
circular space round the bolt, and at a little distance above and below the bolt 
two triangular-sbaped bars, one above and one below the bolt, reach across 
between the shanks, and stop the fluke from moving beyond a certain angle 
from the shank, the fluke extending a little beyond the bolt, so as to rest on 
the bars. A stock passes through the other extreme end of the shank at right 
angles with the course which the fluke takes, the end of which is curved 
so that the stock may be brought down against the shank.—Not 


with. 


Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, &c. 

1680. A. LEB, Bradford, “ Preparing wool or other animal fibrous substances, 

yarns, and woollen fabrics, for dyeing.” — Dated 23rd June, 1866. 

The patentee claims the subjecting of such sut to the action of steam 
in an enclosed vessel at a pressure of from one to six pounds on the square 
inch. 

1685. E. HEMMINGWAY, Mirfield, Yorkshire, “ Looms for weaving Dutch carpets 

by power.” — Dated 25th June, 1866. 

This invention consists, First, in constracting and arranging looms, to be 
driven by power, for weaving Dutch carpets in such manner that two beats up 
or two strokes of the lathe or batten will be given at each pick of weft. This 
is effected by having the gear wheels (by which motion is communicated from 
the crank shaft to the tappet shaft, or the shaft which gives motion to the 
picking arms) made in the proportion of one to four, or so that for one revolu- 
tion of the tappet shaft there wil! be four revolutions of the crank shaft; there- 
fore, for each pick of the shuttle from each end of the loom respectively there 
will be two beats up or strokes of the lathe or batten. Secondly, by means of 
the first part of the invention, and the employment of wide looms, the inventor 
is enabled to weave such carpets in wider widths and of better quulity than 
has fore been produced ; also to facilitate the production and avoid the 
joining together of narrow fabrics, thereby imp g the and 
reducing the cost thereof.— Not proceeded with. 

1687. E. G, Fitton, Leeds,** Machinery for preparing and spinning flax, tow, 

jute, and other fibrous substances.” —Dated 25th June, 1866. 
This invention cannot be described withvut reference to the drawings, 

















Class 4.—AGRICULTURE.—None. 
Class 5.—_BUILDING.—None. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
1656. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, “ Ma- 


it whilst the lamp is being screwed together, or the bed on which the crank 
rests may be made to slope. In the manufacture of glasses to the safety 
lamps, the patentees use a hollow plunger to the glass mould; the hollow part 
serves to receive the superfluous glass instead of being forced into a recess at 
the bottom of the mould; the glass, when moulded, merely has to be ground 
or cut at the bottom, and the piece falls out. 

1661. B. BROWNE, King William-sireet, City, “ Camp or folding bedsteads.”— 

—A communication.—Dated 2\st June, 1866. 

The sides of this bedstead are formed of round pieces of wood in three parts, 
hinged together by metal hinges, so as to be capable of being folded up. 
Around these side pieces the sacking of the bedstead is securely fixed by sewing 
or otherwise. The hinges above-mentioned are each formed of two 
of malleable cast iron, and into one of such said pieces a flat piece of 
securely fixed, and has a slot or long hole formed therein through 
a pin, the said pin being fixed across one end of a short tube 
other end of the said tube having a round piece of wood securely 
into, and in this manner each and every hinged piece is provided, 
pieces of wood being employed as the legs of the bedstead, and also 
sacking distended. To effect this the inventor crosses the legs like 
and around each of the crossing parts thereof is fixed a short tube 
one of which, and midway of its length, is fixed an I-shaped 
which is intended to take and lock into a corresponding shaped recess fo 
in the tube, which is upon the other leg, and by these means the legs are 
firmly held together. The legs at the head part of the bedstead are formed 
longer than the other legs for the purpose of making the sacking higher at 
| part of the bedstead, so as to serve the purpose of a pillow.—Not proceeded 
with, 
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Class 8.—_CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 





1625. V. GALLET, L de Be , France, “ Manufacture of cast 
steel.” —Dated 14th June, 1866. 
For this pu the inventor takes iron, by preference such as has been sub- 


mitted to one rolling operation only, in which state it is termed ** puddle bar,” 
and he coats the iron with a paste made by mixing water with the following in- 
gredients :—Limestone, thirty parts; vegetable mould, three parts; carbonate 
of potash, eight parts; oxide of manganese, six parts ; resin, six parts; soot, 
ten parts; charcoal, thirty-four parts; common salt, three parts. The iron 
coated with this composition is melted in a crucible, and cast steel is in this 
way obtained from iron in one operation.—Not proceeded with. 
1628. IB. F. STEVENS, Henrietta-street, Covent-garden, London, “ Method of 
treating permanent inflammable gases, whereby greater heat is obtaimed 
t n.”--A communication.— Dated 15th June, 1866. 

This invention consists, essentially, in mixing steam with gas obtained from 
the distillation of wood, resin, petroleum, peat, and other hydrvcarbon sub- 
stances, in the manner hereinafter described, and employing this mixture for 
the production ofheat. In carrying out this invention the ordinary arrange- 
ment of furnaces provided with tubes, burners, and other appliances heretofore 
employed for burning gas, may be used, but with the addition of pipes for the 
purpose of mixing steam with the gas just previous to its reaching the burner 
for burners. 

1633. W. B. BROWN, Manchester, ‘* An improved anti-acid oil.”"—Dated 16th 
June, 1866. 

The patentee uses seaweed as the principal element in preparing this oil, and, 

in prefe to all other seaweed, the chondrus crispus and chondrus mammt- 





chinery for the manufacture of metal cartridges.”—A ¢ ication. — 
Dated 20th June, 1866. 

This invention relates to the manufacture of cartridge cases of copper or 
other meta! for use in revolving and breech-loading fire-arms by the use of a 
series of machines with appropriate tools for the purpose, each machine 
performing its own operation, and preparing the piece of copper or other 
metal, or a partially prepared cartridge case. for the next machine or opera- 
tion, and so on until the case is completed and ready to receive the powder and 
ball, and also to set the ball firmly in the case. To perform the said operations 
and complete the cartridge cases seven different machines are employed, each 
respectively performing its own part of the work.—Not proceeded with. 
Sy Hea aine e 

‘une, L 

This invention relates to breech-loading fire-arms of the kind commonly 
called drop-down guns, or guns on which the barrels turn in a vertical 
upon a joint, their open breech ends being depressed and held against the face 
of the break-off for discharge, and raised from the said break-off for the intro- 
duction of the cartridges into the breech ends. The invention consists, First, 
of the improvements hereinafter described in constructing and arranging the 
mechanism of the said guns for discharging central fire cartridges. The in- 
ventor places the pins or strikers in slightly oblique holes made in the break-off 
of the gun, the inner or acting ends of the said pins or strikers being situated 
in the axis of the barrels. The pins or strikers are pressed into the holes in 
the break-off so that their inner ends shall be flush with the face of the break- 
off by means of coiled springs bearing against collars or shoulders upon the 
said pins or strikers. The pins or strikers are placed in the break-off from the 
face thereof, the said pins being maintained therein by vertical plates, or by 
brushes screwed into the face of the break-off. That part of the break-off 
nearest the butt end of the gun is cut away toabout half the depth of the break- 
off. The cut away portion of the break-off constitutes depressions or cham! 
near the bottoms of which the outer ends of the pins or strikers are situated, 
and project a short distance into the said depressions or chamb Into the 
depressions or chambers thus formed behind the pins or strikers the heads of 
the hammers enter to discharge the gun, the said heads having the requisite 
shape. The front of the head of each hammer is inclined or bevelled, so that on 
the fall of the said hammer its bevelled head strikes against the outer end of the 
pin or striker projecting into the depression ot the break-off, driving forward 
the said pin or striker so as to cause its inner end to strike upon and discharge 
the cartridge. By constructing and arranging the mechanism for discharging 
the gun ding to this i ion, a shield or protecting plate is situated 
behind the outer ends of the pins or strikers, which are acted upon by the 
hammers, which shield or plate effectually protects the person using the gun 
from injury by the flying out of the said pins or strikers, the pins or strikers 
being advanced to discharge the cartridges nearly in a line with the axes of 
the barrels. The invention consists, Secondly, of the following improvements 
in cartridge case extractors for the said guns. The extractor consists of a 
horizontal rod sliding in a recess or hole in the rib between the barrels. The 
outer end of this rod carries a vertical plate, or the extractor proper, which 
lies in a recess in the face of the breech ends of the barrels when the barrels 
are shut down against the break-off. The outer sides of the said vertical plate 
have the same curvature as the inner sides of the barrels, and are provided 
with the necessary grooves to receive the rims of the cartridges when pushed 
home in the breech ends of the barrels. At the bottom of this plate or 
extractor is a second rod parallel with that working in the rib. The said 
second rod works in a hole between the barrels, and acts as a guide to the 
extractor. The top of the vertical plate or extractor is formed into a handle 
or thumb-plate by which the extractor is worked. The handle or thumb-plate 
may either project from the top of the rib, or be ded hori lly, the 











lossus, or een moss. He also uses a portion of olive or other oil to 

facilitate the process of preparation, also condensed or distilled steam strongly 

impregnated with the above-named seaweed in conjunction with soda, chloride 

of soda, or muriate of soda, in diff proportions, ding to the p 

for which the anti-acid oil is to be used. 

1626. L. A. DE MILLY, Paris, “ Treatment of concrete fatty acids for the manu. 
Sacture of candles called stearine candles.” — Dated 15th June, 1866. 

The patentee claims, First, a perfect ‘with sulphuric acid; 
8 jily, no production of car matter, or hardly any; Thirdly, a 
proper mixture of tallow or grease with palm oil, so as to obtain such a degree 
of crystallisation that the black matter soluble in the oil may be easily sepa- 
rated ; Fourthly, the employment of cold and hot pressures directly applied to 
black fatty acids. 

1639. J. E. T. Woops, Camberwell-grove, Surrey, “ Manufacture of pigments.” 
—Dated 18th June, 1866. 

This invention relates to certain improvemeyts in the manufacture of pig- 
condensed or deposited fumes of lead from lead furnaces, such deposit being 
known as lead soot or subl'mated lead, by converting the same into a chloride 
of lead. One method of effecting this object is to treat the sublimated lead 
or lead soot with heated muriatic acid, or to treat the lead soot in combination 
with a saline chloride, such as the chloride of sodium, or common salt, whereby 
we cuiorine, having a greater affinity for the metallic than the earthy base, 
will form a chloride of lead, which, being dissolved in water and the lead pre- 
cipitated therefrom, will leave a white pigment, suitable for various useful pur- 
poses to which pigments are applied. ' 

1640. W. B. PATRICK, Mincing-lane, London, ** Treatment of animal charcoal 
used by sugar refiners or others in order to its re-use.” —Dated 16th June, 
1866. 

This invention relates to means of treating animal charcoal in a granular 
form when it has lost power by use in sugar refining or other process, in order 
to its re-use. In carrying out the P the ch 1, whilst still in 
the filter, after it has lost its power by use, is first washed by causing hot 
water to flow through it. It is then dried, or partially so, by causing hot air 
to pass through or among it, aided by force or exhaustion. The thus 
treated in the filter is then allowed to remain for fermentation in the filtering 
vessel, with the taps or valves thereof open to the atmosphere for, say, twenty- 
our hours, or more. When fermentation has taken place the inventor admits 
carbonic acid gas to act on the charcoal, for the purpose of rendering soluble or 
neutralising the lime or alkaline matters which have combined or mixed with 
the charcoal in its use. He then again passes hot water, or water and steam, 
through the charcoal to cleanse it of matters rendered soluble by the action of 
the gas.—Not proceeded with, 


1657. J. MOLLER, Jslington, “ Obtaining and preparing colouring matter for 
printing, dyeing, &c.”—Dated 20th June, 1866. 

The patentee claims, First, separating lime and other bases from madder 
root (or roots or plants of the same species, or products from the same) by first 
boiling the root or material with water, afterwards mixing it with an acid, 
and subsequently washing with water, as described. He also claims extracting 
alizarine from the roots or materials (treated as above described) by boiling 
them with petroleum, naphtha, or other spirit or oil capable of dissolving 
alizarine, as described. 

1667. E. HUNT, Serle-street, Lincoln's-inn-Fields, London, “ Dissolving or treating 
rubber, gutta-percha, copal, &c.”—Dated 22nd June, 1865. 
The patentee claims employing an acid or alkaline substance which is an 

















said expanded part lying, when the gun is ready for discharge, in a depression 
in the top of the break-off. The front end of the rod in the rib is connected to 
one end of a coiled spring, the opposite end of the coiled spring being fastened 
by means of a pin passed through the rib to the end of the hole in which the 
said rod slides. By means of this spring the return motion of the extractor is 
effected. When the breech ends of the barrels have been raised from the face 
of the break-off after the discharge of the gun, by pressing the head or thumb 
plate of the extractor towards the butt end of the gun, the extractor slides out 
of the recess in the face of the barrels, and starts or partly withdraws the 
exploded cartridge cases from the breech ends of the said barrels. On releasing 
the head or thumb-plate of the extractors it returns to its normal position by 
the action of the spring. The sliding motion of the extractor is limited in 
either direction by means of a pin passed through the rib working in a slet 
made in the rod sliding in the sald rib. —Not proceeded with. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, b srenee'y Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

1610. W. H. HALL, and J. COOKE, Birmingham, “ Miners’ safety lamps.”— 
13th June, 1866. 

This invention consists, principally, in the manufacture of a lamp which 
is self-extinguishing, that is, it cannot be opened without the light be- 
coming extinguished P also use a corrugated, scolloped, or 
fluted glass, and aseamless gauze. The self-extinguisher lamp is constructed 
with a crank, one end of which has an extinguisher on it, the other end is 
made to catch into a groove or slot, which said groove is in that part of the 
lamp which screws on the body or oil vessel. The before-mentioned crank is 
pivoted on the body or oil vessel, and the form of the crank is something like 
the letter Z with the middle part perpendicular, and the said middle part is 
bored out for its axis longitudinally, and extra large, two-thirds deep or about, 
at the upper end, to admit a spiral spring, which said spring is placed round 
the pivot on which the said Z crank works. The spiral spring is for the pur- 
pose of forcing down the extinguisher when immediately over the flame. The 
foot of the said Z crank, when the lamp is screwed together, rests on thi body 
of the lamp, and out of the way of the top or body screw; and when the lamp 
is screwed together, a wire of an angular form is turned so that it forces the 
lower end of the Z crank into a slot in the top or body screw of the lamp, the 
top end of the Z crank being forced over the wick of the lamp, and the bottom 
of the Z crank forced into a recess in the body of the lamp. Should the wick 
be lifted an extra height so that the extinguisher cannot cover it, then the 
crank cannot fall to its proper place, and a flat spring in the said recess is 
retained in the slot used for forcing the extinguisher on the wick; if the 
ex falls pletely over the wick, the foot of the Z crank is sprang 
or forced below the spring in the end of the top or body ring of the lamp. 
The Z crank may be adjusted or set by a small spring made tocontinually press 














ag fluid at any temperature below 300 deg. Fah., for dissolving or 
treating differently soluble gums or resins, such as rubber, gutta-percha, or 
copal, and their pounds, and especially the recovering or renovating of 
vulcanised or mineralised rubber, as described. 


Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads, 
7. HopGsEs, Southampton-row, London, “ Rulers."—Dated 14th June, 
1 


In performing this invention the patentee constructs rulers in such manner 
that, in addition to the ruling edges being raised clear of the paper, as has 
h fore been proposed, that portion of the ruler having the ruling edge 
applied thereto shall be capable of projecting over one or more lines or columns 
of figures or other signs, either in a vertical or lateral direction, or both, in 
order that, when a number of entries have been made in a Jedger or other 
book. or on a sheet of paper, that portion of the ruler having the ruling edge 
applied thereto may be passed over one or more lines or columns of figures or 
other signs without touching such entries, thereby enabling the ruling of the 
book or paper to be effected without danger of spreading the ink. He also 
provides the ruler with a suitable handle, by which the ruler may be held, and 
greater control exercised over it. 


1627. W. R. HAMMERSLEY, Wigmore-street, London, “ Fluid compasses.”— 


Dated 15th June, 1866. 

These imp’ in flaid P consist in the application of an 
elastic box, or an air chamber, by preference within the bow! or vessel contain- 
ing the fluid submerging or enveloping the compass. By this moans a 
sufficiently equal pressure of the fluid is maintained in the bowl, whatever may 
be the temperature to which it is subject. The Second part of the invention 
consists in the application of elastic discs and boxes, whereby to transmit 
motion to lever apparatus for lifting the compass card off the point. 

1631. A. LEES andJ. B. SLATER, Oldham, “ Machinery for making moulds for 
casting iron.”—Dated 16th June, 1866. 

This invention consists in an improved mode of supporting the pattern plate 
at the outer edges thereof, in order to prevent the twisting or binding of the 
pattern plate when the sand is being rammed into the box unevenly. In per- 
forming the invention the wheels or other patterns to be moulded project 
partly through a fixed moulding, or the plate on which the moulding box is 

. The patterns are cast or fixed to a pattern plate, which is 
lowered by racks and pinions or other equivalents. The 
plate bear on four or other convenient number of uprights, 
moved laterally by eccentrics or other equivalents. When the sand is 
rammed into the moulding box the pattern plate is supported by the uprights 
above referred to, but as soon as the ramming in is completed the uprights are 
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moved laieraliy to allow the pattern plate to be lowered, thereby freeing the 
patterns from the sand. The above apparatus forms one-half of the moulding 
box, and the other half is formed by a precisely simiiar apparatus, having 
patterns corresponding to the other half of the articles to be moulded. When 
both half boxes are completed they are placed face to face, and the molten 
metal is run in to cast the articles required, 

—, G. ee Camden Town, London, “ Vermin trap.”—Dated 16th 

une, Lb 

This invention cannot be described without reference to the drawings. 

1634. W. M. WARD, Bridport, Dorset, “ Machinery for the manufacture of fish- 
ing and other nets.” — Dated i6th June, 1866. 

The First part of this invention relates to the hooks which hold the meshes 
in hinery for the fi of nets, and consists in forming a niche at or 
near the inside of the bend of the hook for the purpose of carrying the twine 
back when the knot is being formed, and thereby allow more room for the 
shuttle. By the ordinary motion of the machine the twine falls into the niche, 
instead of slipping back upon the hook, as is usually the case where the ordi- 
nary hooks are employed. The Second part of the invention relates to the 
shuttle, and consists in forming it with a double kerf to carry the twine in 
opposite directions, that is to say, in addition to the ordinary kerf in the shuttle 
rod the inventor cuts another kerf near the point of the shuttle rod in the oppo- 
site direction to the ordinary kerf; one kerf holds the twine while the shuttle 
is moving from right to left, and the other holds it while the shuttle is moving 
from left to right. He is thus enabled to dispense with one shuttle, the slur 
still working in alternate directions if required.—Not proceeded with. 

16351. A. MACDONALD, Elmore-road, Islington, “ Locks."—Dated 16th June, 
866 


1866. 

This invention relates to the locks for which a patent, dated 5th May, 1862 
(No. 1324) was granted to H. Allman, in which what may be termed the 
tumblers or parts raised by a stepped key consist of wires which, when a!l 
raised to their proper ana respective positions, pass through holes in a fixed 
fence pla‘e, and, the bolt of the lock being simultaneously acted upon by the 
key. it may be shot or moved. The tumbler wires as heretofore made have 
been liable to bend, and have each consisted of one limb of wire, or small rods 
of steel. The First improvement consists in arranging the tumbler wires in 
convolutions, one part being coiled on a pin fixed in a plate moving with the 
lock bolt, while the tali encs of the wires bear on a pin fixed to the said 
plate; or they may be carried thence to another point of resistance to maintain 
their spring and resilience and inherent tendency to move in one direction By 
this means great length of wire, even in small locks, may be attained in each 
tumbler wire. The opposite ends may also be returned and act as tumbler 
wires. A further improvement also consists in the application of a plate below 
the bolt, which plate its the it to the bolt, and also 
cuts off communication between the keyhole and the bolt, which prevents it 
being operated on by picklocks. The inventor also forms and fits the spring 
bolt lock broad enough to cover and enclose the bolt from the area round the 
keyhole with a like object. A Third improvement consists in mounting the 
fence plate having the holes through which the wires pass on a fulcrum pin on 
which it can rock to a certain extent, and which it will do by reason of the 
tumbler wires being lifted too high by a false key, the ends coming against an 
inclined part of the fence plate, causing it to move; it is held in position by a 
spring bearing against its tail end, over which the first movement causes it to 
click; the fence plate is thus thrown out of position, and acts as a stop for the 
bolt, even if the proper key be used to open the lock, while the tampering with 
it will be at once indicated. The lock may: be readily readjusted by turning 
the key a little in the opposite direction; or it may be by lifting a small lever 
on the bolt plate, and causing the release and return of the fence plate to its 
proper position. He further makes grooves across the face of the fence plate as 
false receptacles for the tumbler wires to enter when op d on by improp 
means.— Not proceeded with. 

1638. G. H. Hopps, Liverpool, ** Improvements: applicable to locks."~A eom- 
munication.— Dated 16th June, 1866. 

This invention cannot be described without reference to the drawings.— Not 
Pioceeded with, 

1641. J. HM. DALLMEYER, Bloomsbury street, London, “‘ Compound lenses suitabi 
Sor ic uses.” — Dated 18th June. 1866. 
no ing ph phi suitable more especially for taking 

of architectural objects, the inventor employs a combination of three simple or 

uncorrected lenses, two of which, viz., the first and third, are of crown or 

plate glass, and both positive, and the second or intermediate lens is of flint 

glass ana negative ; these three lenses are positioned, with intervals between 


and third) lenses; also the interior lens is larger 

terior lens, whereas heretofore in compound lenses, in which the 
posterior elements are both positive, the posterior has usually been 
than the anterior, and never the reverse. He prefers that the 
several simple lenses should be as follows. The first or anterior 
glass is a deep concave meniscus with the convex side outside. 
positive lens of crown glass is plane convex, with the convex side out 
the second or negative lens between these two is of flint glass and 
vex, with the plane side facing the anterior lens; these lenses are 
thin as may be. The position of the stop for the cure of 
optical centre of the combination photographic lenses. As at present arranged 
both those intended to take portiait pictures as well as landscape pictures 
Mable to what is, for many purposes, a that is to say, 
part of a picture representing one plane or distance from the lens a painful 
i amoant of detail, whilst in other parts representi 
distances from the lens they, on the other hand, give less detail than is desirable. 
Now, ding to this i ion, the inventor corrects this 
the simple lenses or elements of the compound or combined 
that the operator can slightly alter the distance between the 
by this means the correction of the lens can be for the moment impaired to 
any desired extent, so that then the focus, in place of being at any defined point, 
is epread over a space more or less, as desired, and then the definition of the 
picture will nowhere be extremely sharp, nor on the other hand will there any- 
where be any marked deficiency of detail.—Not proceeded with. 

1643. T. CHALONER and J. BILLINGTON, Pres‘on, “ Construction of tools for 
graining and putting in the bates or pores representing different timbers.”— 
Dated 19th June, 1866. 

This invention consists, principally, of a roller mounted so as to be capable 
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capable of being removed and rea: or replaced 

ference of some of the rollers is cut, carved, or otherwise formed so as to repre- 
sent the pores or ground work of the wood to be imitated, and others are so 
cut, carved, or formed as to imitate the pattern, grain, or flowers of the wood. 
—Not proceeded with. 

1636. G. H. M. MUNTEY, Birm 


and water, such, for instance, as ties, 
out 


formed 

vided with a tapered plag by which the 
down and welded, whilst the plate is at the same time bevelled 
edges, and dished or turned up into a form of section which will, when the 
edges are subsequently brought together and welded, form a complete circle 
with the edges scarfed and lap welded ; this constitutes a three-way or tee joint. 
In making a four-way or cross joint he proceeds in 


the tee joint only, and putting two of these parts together and welding 
forms the cross or four-way joint. 


1644. F. B. Lucas, Paris, ‘‘ Manufacture of screw nuts and bolts.” —Dated 19th 
June, 1866 


In connecting parts of machinery by means of bolts it frequently occurs that 
the nuts become unscrewed under the influence of tremulous motion or from: 
pressure. This great drawback is remedied by keying the nut to the bolt in 
the same manner that a wheel is fixed to its shaft. For this purpose it is 
or key piece in a cavity or 
formed by two grooves (corresponding one with the other), one made in the 
bolt the length of the screw or thread, and the other in the nut parallel with the 
common axis of the two pieces, the grooves on which are so that two 
spaces (one on the bolt and the other on the nut) shall, on turning the nut, co- 
incide or come one opposite the other to admit of locking or fixing the nut by 
the insertion of the key piece without increasing the number of the grooves 
to the detriment or weakening the bolt or nut; 

nu’ 
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bolt with one groove more or less than the nut. With two or three grooves 
the locking can be effected at a sixth turn of the nut, and with three and four 
grooves at a twelfth turn. The number of the grooves bolt and nut 


being two entire consecutives, the precision obtained in 
tionate to the product of these two numbers. With one single groove only on 
one of the pieces, and several on the other, the locking cannot be effected with 

as described, to have th 





furnishing the 
bolt with three grooves, and the nut with four, or four on the bolt and three on 
the nut, it may be effected in twelve hours thereof; by this arrangement the 


two pieces are not weakened. 
1645. A. D, RENSHAW, Fetter-lane, London, ‘‘ Improvements in apparatus and 
= the application thereof for the shearing of sheep, &c.”—Dated 19th June, 
This invention consists in the construction and application of mechanically 
acting shears for shearing sheep aud other animals, instead of producing the 
action of the shears directly by the hand of the operator. With this view the 





patentee produces the cutting action by an arrangement of parts acting some- 
what in the manner of the cutting shears of a reaping machine, but instead of 
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giving the reciprocating part of the shears or cutters a rectilinear motion, he 

prefers to mount them on a centre on which they oscillate, the general outline 

of the cutting instrument or shears in front being a curve described from the 
centre on which the oscillation takes place. 

1572. J. J. FRIEDMANN, Sise-lane, London, ** Preparation ef materials ap- 
plicable for the manufacture of hats, caps, bonnets, coats, cloaks, gutters, dc.” 
—A comm:nication.—Dated 7th June, 1866. 

The patentee claims the fi ofa F 1 fabric (applicable to 
the purposes set forth) consisting of thin sheets of cork, combined with any 
suitable woven or textile fabric by means of gutta percha, india-rubber, or 
other elastic gum or pr’paration, as set forth, 

1574. W. E. NEWTON, Chancery-lane, London, ** Drilling mackines."—A com- 
munication.— Dated 7th June, 1866. 

This invention relates to drilling machines in which the working parts, and 
the table or be:! which supports the works, are attached either to an upright 
post or pillar of timber or other material, or to an upright standard of iron. 
The feeding of the drill is produced by a weight applied directly to the drill 
stock, and the pressure of this weight is lated by an adj ble counter- 
poise connected with the drill stock by a system of levers, which also serves the 
purpose of raising the drill stock and drill to a suitable position above the 
work, so as to permit the work to be placed and adjusted upon and removed 
from the table or bed-plate on which the drilling is performed ; and it is in this 
counterpoise and system of levers and their connections that the first part of 
the invention consists, The Second part of theinvention consists in the attach- 
ment of the drill stock to the upright post or standard of the machine by means 
of a bracket, which, with the two bearings, in which the drill stock works, are 
all cast in one piece, which is bolted to the post or standard at a suitable height, 
such bracket and bearings constituting a convenient means of putting up the 
drill stock, and adjusting it for work, either when attached to a wooden post 

-or pillar whieh forms a portion of the building in which the machines are used, 
or to an independent post or standard. The Third part of the invention consists in 
furnishing the adjustable ‘table or bed-plate upon which the work is placed to 
be drilled with a fixed jaw and a sliding jaw, which works in fixed guides or 
cleats on the table or bed plate, and is adjustable by means of a screw for the 
purpose of clamping the articles to be drilled between the two jaws, and 
thereby holding them firmly during the drilling operation. The invention 
consists, finally, in constructing the standard which carries the working parts 
of the machine, and the adjustable table or bed-plate on which the work is 
supported, with a suitable recess for the introduction of large articles while sup- 
ported on the table or bed, and thereby adapting the machine for the drilling of 

large articles without having the drill stock or the table or bed-plate set out a 

great distance from the face of the standard. 

1575. C. D. ABEL, Southampon-buildings, Chancery-lane, London, ‘* Travelling 
bags, valises, and trunks.”—A communication.— Dated 8th June, 1866. 

This i.vention consists in combining with travelling bags, valises, and trunks 
a box or receptacle for carrying hats or bonnets in such a manner that, while 
the said box is contained within the bag, valise, or trunk, access is gained to it 
by means of a separate cover, without having to open the bag, valise, or trank 
itself for that purpose. 

1578. W. E. NEWTON, Chancery-lane, London, “ Composition for journal boxes 
or bearings.” — A communication.—Dated 8th June, 1866. 

The patentee claims the introduction of a position for journal boxes, 
bearings, and other purposes, composed of copper and glass, and mixed or | 
fused in the presence of borax and prussiate of potash, or their chemical 
equivalents, and with or without lead, as described. | 
1579. _D. T. LEA, Birmingham, “ Lay figures, dolls, and manikins.”—Dated 8th | 

June, 1866. | 

This invention refers to an improved mechanical contrivance for actuating 
the joints and parts of the body in figures of the above descriptions, and with 
this view the inventor connects the joints or other moving parts by cqrings, 
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poually adopted, the inventor employs two or more doors sliding in grooves. 
nstead of employing a single sliding door, he proposes to apply two or more 
Sliding doors, so arranged as to slide in grooves one behind the other, and to 
divide the safe or room into two or more compartments by a partition or par- 
titions, so that only one compartment is open at a time. By this arrang 


en a Nottingham, * Manufacture of trimmings.”—Dated 22ng 
This invention consists in a method of facturing or d tri 
either on fabrics, or net fabrics, or velvet ribbon, or other tabla — 








the grooves in which the doors sli’e are carried round all four sides of the 
opening (that is, right, left, top, and bottom), and there is no long slit or open- 
ing for the doors to slide out through, as they do not slide out beyond the safe, 
but merely slide one before or behind the other. This element of weakness 
being thus dispensed with, the safe or strong room is rendered much more 
secure, and the introduction of wedges or other tools for breaking open the 
same much more difficult. Asa further protection he also proposes to fill up 
the top or bottom groove, or both, in which the front door slides by means of a 
hinged bar, which cannot be removed until the other door, which slides behind 
it, has been opened. He also fixes a dovetail bar across the opening about 
midway between the top and bottom, on which bar a dovetail groove in the 
back of the sliding door fits.—Not proceeded with. 

1602. J. HOLLOWAY, Birmingham, “ Buckles or fastenings for braces, belts, and 

bands.” —Daied 13th June, 1866. 

The patentee claims a buckle or fastening, consisting of two parts jointed 
together in the way described, the web, belt, or band to be fastened being 
gripped or held between the upper and lower opposed edges of the said two 
parts of the buckle or fastening, between the lower or upper edges of the said 
two parts of the buckle or fastening, or between the lower or upper edge of one 
part and the edge of a bar on the other part of the buckle or fastening, as 
described. 

1605. R. LANCASTER, Nelson, Lancashire, ‘* Fasteners for securing the lids of 
milk-cans, boxes, trunks, &c.”— Dated \3th June, 1866. 

This invention consists in the novel employment and use of a latch or catch 
lever contained in a small box, one being secured on each side of the can or 
other receptacle in such a position that a spring, contained in the said box 
actuating the latch, will allow them to overlap or catch the ledge of the lid or 
cover of the can to which they are attached.— Not proceeded with. 

1608. J. LUNT, Liverpool, ** Heating bakers’ ovens.”— Dated 13th June, 1866. 

This invention relates to the heating of bakers’ ovens by a fire made in that 
class of fire-places known as chaffers, and consists, First, in causing or in- 
ducing a current of air to meet the products of combustion as they are leaving, 
or are about to leave, a chaffer; and Secondly, in a novel construction of 
chaffer. By these means the inventor is enabled to provide a fire which can 
be easily regulated so as to give more or less heat as required, in order to make 
more complete combustion of the fuel than has been attainable hitherto, to 
economise fuel, and, particularly, to prevent the nuisance of the escape into 
the air from the chimney communicating with the chaffer of dense volumes of 
black smoke. In a chaffer constructed according to this invention, constructed 
80 as to be adapted for general use, the portions placcd next the oven are 
mage of any usual outline, and of any required size. The outer end thereof, 
however, is made with double sides, so that there is an air space or combustion 
chamber between the two, and the top of the said air space is left open. A 
socket for the blow-pipe is left at the lower outer end in the ordinary manner, 
art of the air which passes through the said blow-pipe enters the chatfer 
amongst the fuel and supports combustion, and part passes upwards into the 
air space above mentioned, so as to meet the products of combustion and cause 
— thereof before they can escape into the flue or chimney.—Not proceeded 
with, 

1612. J. C. COLE, Smethwick, Stafford, “ Coffins.” —Dated 13th June, 1866. 

This invention cannot be described without reference to the drawings. 

1614. E. MORRIS, Shevington Moor, near Wigan, “ Apparatus to be employed in 
churning.”—Dated 14th June, 1866. 

This invention consists in certain arrangements of apparatus and mechanism 

whereby the operation of churning can be performed with great facility and 





either of metal, india-rubber, or other resilient material, in 

cards and pulleys, when required. These springs are secured in any suitable 

manner, the joints being formed upon the ball-and-socket princip'e, so that 
movement of the parts is allowed in any direction, and when placed they are 

So retained by the action of the springs without any intervention of set screws 

or other appliances. By a simple arrangement of buckle and strap, passing 

over a pulley fixed in any part of the figure, the action of the springs may be 
tightened or relaxed at will.— Not proceeded with. 

1582. H. J. GRISWOLD, Southampton-buildings, Chancery-lane, London, “ Manu-~ 
Sacture of cards, tablets, and other articles from which marks made with ink 
or lead pencil may be repeatedly erased by moisture without injury to the 
surjace.”—Dated 8th June, 1866. 

The patentee claims covering cards, tablets, and other similar surfaces, either | 
printed or ruled, or otherwise, with a film of P posi isti 
of a waterproof varnish mixed with powdered soapstone or other finely 
divided gritty material, as described. 

1587. J. BAXTER and J. HUNT, “ Safes or receptacles for valuable property.” — 
Dated \\th June, 1866. - 

This invention consists, First, in making the four sides and the back of the 
safe or receptacle in one casting of steel or other metal, and the door in the 
same manner, instead of making them of several parts jointed together as now 
customary. Secondly, the invention consists in making the joints of the door 
and the body of the safe or receptacle with V shaped or toothed projections 
and recesses, instead of straight, as now customary, by which means the diffi- 
culty of introducing wedges for bursting open the safe is greatty increased. 
Thirdly, the invention consists in making a groove in the body of the safe or 
receptacle, and a corr ding projection on the lid, or vice versa, and in 
causing the bolts to pass into holes in the body of the safe or receptacle at both 
sides of the said projections. — Not proceeded with. 

— oo PARKES, Birmingham, “ Manufacture of brushes.”—Dated 11th June, 








The patentee claims moulding brush backs with holes to receive the tufts, 
and other horizontal holes or passages to receive the wire or instruments by 
which the tufts are secured as described. 

1593. S. LEES, Salford, Lancashire, “ Furnaces for consuming petroleum and 
other hydrocarbons.” — Dated 12th June, 1866. 

This invention consists in constructing the furnace for consuming hydro- 
carbons of a metal trough filled with metal or other balls, some of which are 
solid and others hollow and perforated. This trough occupies the space in the 
furnace usually taken up by the grate bars, and air is supplied to support the 
combustion through perforations in or near the door of the furnace ; a baffle 
plate is placed near the door and above the trough to guide the air into the 
trough. The petroleum or other hydrocarbon to be consumed is supplied by a 
pipe from a cistern to the front end of the trough, and in this pipe there is a 
tap to regulate the supply. Before starting the furnace all the balls are taken 
cut of the trough; the hydrocarbon is then allowed to run into the trough, and 
the small solid balls, forming the first layer of balls, after being heated, are 
placed in the trough; the hydrocarbon is then ignited, and then the hollow 
perforated balls are placed in the trough. These latter may be put in cold, 
and the patentee prefers to employ balls of different diameters for each layer, 
having thelargest at the top ; the heat from the burning hydrocarbon cradually 
heats all the balls till they are red, and the gases evolved mixing with the air 
supplied through the perforations in or near the door and that contained in the 
hollow balls are entirely consumed as they pass to the flues of the boiler or other 
vessel to be heated. This improved furnace may also be used for any purpose 
where ordinary furnaces are now employed, and by connecting the tap in the 
supply pipe to a mercury or other gauge the supply of hydrocarbon can be 
regulated according to the temperature required. 
mee &. ~ om, Camberwell, * Method of burning coals, &c.”—Dated 12th 

une, 1866. 

This invention consists in burning coals (whether large or small) coal dust, 
coke, coke dust, charcoal, wood, and other combustible substances, as also 
hydrocarbons and gases, on and in a stratum, bed, or bath of molten iron or 
metal, through which the patentee forces atmospheric air or oxygen, or atmo- 
spheric air and steam, or any vapour which evolves oxygen; and to do this he 
employs a chamber or generator, which may be made of iron or other material, 
lined with fire-bricks, or other refractory subst. , which chamber or gene- 
rator is closed in or arched over with a dome or other means to prevent the 
escape of flame or loss of heat, except in the direction required, where an 
aperture is provided, the lower,edge of which corresponds with, or is analogous 
to, the bridge in ordinary furnaces. 

1596. P. H. Limet, Paris, “ Providing furrows in the surface of metals, 
applicable especially for cutting files, &c.”—Dated 12th June, 1866. 

The patentee claims, First, the mode of manufacturing files by forming the 
furrows or grooves in the blank by mere impressing, instead of by percussion, 
viz., by means of a bevel-edged impressing tool of a disc or other suitable 
shape, which sinks the said grooves or furrows in the surface of the blanks by 
steady progressive impressing without percussion. Secondly, the general 
arr ’ bination of parts, and mode of working the apparatus, as 
described. 

1597. F. W. KURZ, Charlotte-street, Fitzroy-square, Londen, “ Locks.”"—Dated 
12th June, 1866. 

This lock consists, principally, of two strong bolts connected together by a 
bar running at right angles thereto, the whole sliding together, and actuated 
by a toothed pinion working into a toothed rack securely fixed to the middle of 
the said bar. The spindle which carries the pinion is also provided with a 
dise having a notcli or projection formed thereon ; two or more tumblers are 
provided, whieh saccessively’catch into or against the notch or projection, and 
prevent the dise and spindle from turning tilt the tumblers are pressed back by 
& projection from the bit of the key. The end of the spindle is squared, so 
that the pipe of the key (which is similarly formed) fits over it and turns the 
Spindle whilst the bit of the key raises the tumblers. One turn of the key will 
shoot the bolt, but by giving two or more turns, according to the length of the 
Tack, the bolts can be thrown a greater distance into the recesses made to 
Teceive them, and thus a greater security will be afforded. The lock is further | 
secured by means of fixed wards, and by a revolving guard (inside the key- | 
hole), which turns with the key, and closes the keyhole before there is any | 
action on the tumblers.— Not proceeded with. 

1598. F. W. KURZ, Charlotte-street, “ Fitzroy-square, London, “ Safes or strong 
rooms.” — Dated \2th June, 1866. 
In the first place, instead of having a door or doors to open upon hinges, as 











of labour. The apparatus is used in connection with the ordinary 
upright churn, any such churn being capable of being operated thereby. A 
frame is constructed for the purpose of supporting the mechanism by which 
the beater of the churn is actuated. The beater is attached to one end of a 
lever, which is centred upen a cross-bar of the frame as a fulcrum, such lever 
being actuated by a doubl nked arr driven by two treadles, 
which are worked by the operator, for whom a seat is provided at the end of 
the frame. The axis of the crank is furnished with a fly-wheel, and the stroke 
of the lever at.ached to the beater can be adjusted to any desired length by 
altering the relative position of the fulcrum of the former, and the distance of the 
connecting rod from the axis of the crank. The apparatus is fixed to a bed- 
pla:e, to which any ordinary upright churn may be suitably secured, and 
actuated as before mentioned ; and the bed-plate being provided with wheels, 
rollers, or castors, is readily moved from place to place, as may be desired.— 
Not proceeded with, 

1618. W. BELLHOUSE, Rochdale, “ Hoists."—Dated 14th June, 1866. 

This invention consists in an arrangement for preventing the cage of hoisting 
apparatus from falling should the rope or chain break. For this purpose the 
patentee uses wedges or inclined pieces capable of sliding between projections 
on the cage and the ordinary guide rods, such wedges being brought into action 
by means of weighted levers, or weights with or without springs, 

1619. J. P. PAYNE, Chard, Somerset, ‘* Machinery for the manufacture of 
Jishing and other nets.”— Dated t4th June, 1866. 

The object of this invention is to make fishing net machines double-acting 
without the necessity of using two shuttles, and with an economy of space as 
compared with the ordinary two-shuttle machines. This the patentee effects 
by forming the hooked wire or rod which performs the part of a shuttle, and 
carries the twine into the machine, with two hooks or notches, one of which 
will alternately draw in a thread or twine from one side and push in a thread 
or twine from the opposite side. Two bobbins of thread or twine are provided 
one at each side of the machine, as heretofore, and as the rod or wire is made 
to traverse to and fro by the ordinary meehanism, it will, as before mentioned, 
carry in the twine alternately from these bobbins at opposite sides of the 
machine and lay it under the hook of the sinkers or fallers, leaving it on the 
needies and half legs ready to form the loop and be tied into the knot. The 
wire or thread carrier may be formed in various ways to effect the desired 
object. 

1652. J. NADAL, Newman-street, Oxford-street, London, “ Improved bottle foun- 
tain.”— Dated 20th June, 1866. 
This invention cannot be described without reference to the drawings. 


1653. A. BOURN, Birmingham, “ Sewing machines.” —Dated 20th June, 1866. 

According to this invention the patentee forms a casting or standard to 
receive a horizontal shaft, upon one end of which is a driving pulley, by which 
the machine is worked by treadle, or hand, or steam power; upon this end of 
the shaft are the cams working the shuttle bar, and also the feed motion. The 
cams working the shuttle bar are two, each operating upon a friction roller 
fixed at the opposite ends of a bar oscillating upon a centre hung in a bracket 
upon the casting or standard ; thisoscillating bar is a:tached at its upper end to 
a vertical rod, which is again attached at its lower end to a jointed shuttle bar, 
and thus an intermittent or dead stop to-and-fro action is given to the shuttle, 
allowing it to reat while the loop is being formed by the needle, and again while 
the needle ascends to pull up the shuttle thread; a third cam upon the shaft 
works the feed motlon, which in this instance consists of a movable plate 
working between the cloth presser and the shuttle. The action of this feed 
motion is gained from the cam by means of a bent lever having its fulcrum in 
the standard, its head resting on the cam, in which position it is maintained 
by an outward pressing spring upon the standard ; the lower end of this lever 
carries an adjusting screw, by which the length of stitchis regulated. Asecond 
bent lever, governed by its returning spring, works on a centre under the 
shuttle race, and at its one end is actuated by the first bent lever and cam; at 
the other end is the feeder of a peculiar form, slotted on its upper surface, and 
stamping or embracing the shuttle case, and moving alternately to and fro upon 
it; the slot upon the top allows for the passage of the needle, and also for the 
varying length of stitch. To allow the feeder to return to its original position 
before advancing the cloth for a fresh stitch, it is necessary to remove the 
presser, and this the patentee effects by a cam upon the fore end of the shaft at 
the back of the cam working the needle slide; a pawl working on the projec- 
tion of the cam, and governed by an adjusting or regulating screw, enables the 
presser to be set to suit any thickness of material. The next improvement 
consists in inserting common beads into the thread lever and thread lifter, and 
all other apertures through which the thread must pass in its passage to the 
needle as a preventive of abrasion of the thread. He proposes also to make 
the shuttles for these and other sewing machines in one piece by stamping them 
in dies out of solid metal, instead of brazing several parts together; or they 
may be cast in malleable iron, and afterwards converted into steel. 


1654. D. A, FYFFE, Glamis, N.B., “ Manufacture of pulp.” —Dated 20th June, 





1866. 

A quantity of sawdust is, according to this invention, put into a hopper, by 
which it is conducted toa pair of millstones and ground as fine as possible. As 
the action of grinding is attended with the evolution of ‘iderable q i 
of heat, it is desirable to get rid of this as speedily as can be arranged, and in 
order to do so a fan or fans are placed, connected by a pipe or duct to a cross 
pipe, and from the cross pipe or other pipes or passages extend to the grind- 
stone casing; the fan being put in motion, the heat currents caused by the grind- 
ing process are got rid of. In additfon to drawing off the heat in the manner 
hereinbeft foned, a stream of water is admitted which passes in 
with the sawdust as the latter is being ground, and when ground this 
becomes at once converted into pulp. In addition to the cooling ‘effect pro- 
duced by the water, the water has the-addvantage of enabling the pulp to be 
obtained with more fibre than could be produced if ground dry. The stone 
which it is preferred to employ for grinding the sawdust is that commercially 
known as the Newcastle grit-stone. 

1655. E. BourpIER, Paris, “ Salt cellars, &c."—Dated th June, 1866. 
This invention cannot be described without reference to the drawings.—Not 








| proceeded with. 


1662. T. GODFREY, Hanover-street, Hanover-square, London, “ Artificial teeth.” 
Dated 22nd June, 1866. 





An extension of time for filing the final specification of this i tion having 
been petitioned for, the documents relating to the invention cannot at present 
be seen. 





ing the same or other devices or ornaments with 
fabric or net as a groundwork, by means of a combination a aan ne 
number of needles, forming either a chain stitch or a iock stitch, as requined, 
= — by — arm or arms in conjunction with any desired number 
of revolving or recip: ng arins or shuttles and bobbins ¢ thread 
bars and girders. x Tan to an 
1671. E. PEYTON, Birmingham, ** Safes.”—Dated 22nd June, 1866. 

This invention refers to an improved mode of preventing the forcing of saf 
doors by the insertion of wedges between the door and the safe, and it consists 
in applying to the safe in any suitable part, but, by preference, in the door, 
second circular door, either smooth or serrated on its edge, and fitting with 
the greatest accuracy an opening large enough to admit a man’s arm, or larger, 
if required. The edge of this circular door is bevelled, so that the door assumes 
the form of a short frustrum of a cone, and its seating, into which it may be 
ground to fit with the nicest accuracy, is also bevelled. The outside angle of 
the edge of the door has a slight fillet or bead extending over both the edge of 
the door and the corresponding edge of the plate into which it fits, and the 
hinge is made double jointed and is fixed inside the door plate, so that when 
closed the opening edges are barely perceptible. A lock is fitted in this circular 
door, and the patentee prefers that it should be constructed to throw its bolts 
radially into the door plate by a key in the centre of the door. The object of 
the invention is to conceal the mode in which the ordinary large safe door is 
to be opened, and. by providing means for getting the hand, or if necessar 
the whole arm, inside the door, to render it possible to use bolts or bars vd 
securing the door of such strength, and arranged in such a manner, as to 
preclude the possibility of forcing it open with crowbars, even if the ‘points 
should be forced between the door and the plate; and by hanging the large 
door also with double-jointed hinges from the inside, their action being thus 
concealed from the outside, and making the edges to fit accurately further 
security may be ensured. He also proposes to employ a circular door, made as 
above described, and without any second door, if preferred, F 
1672. W. and W. T. EADES, Birmingham, “ Apparatus for raisi ights.”— 

Dated 22nd June, 1866, Sn a ee 

This invention consists in an improved pulley block constructed after the fol- 
lowing manner :—The patentees employ a pulley having sinkings or chambers 
upon its periphery to receive the links of a single chain, which chain hangs 
with both ends loose, and terminating with hooks, so that while one end of the 
chain is on the ascent the other is on the descent. This pulley is attached to 
or formed upon a toothed wheel, having cogs or teeth inside the periphery or 
rim of the wheel, in which cogs or teeth another toothed whee! works; this 
second or inside wheel has one tooth, or more than one tooth, less than the out- 
side wheel. The inside wheel works loose upon an eccentric, by the action of 
which it is caused to play within the outside toothed wheel, and being fixed to 
an oscillating plate fixed to the arm or slide of the block, it has no circular 
motion, The revolution of the eccentric causes the outside toothed wheel to 
advance one or more teeth, and as that wheel is part of or is attached to the 
pulley on which the chain is worked, it causes the chain pulley to rotate itself. 
The eccentric is caused to revolve by means of a pulley worked by an endless 
chain, a rope and spocket wheel, or any other convenient means. The toothed 
wheels may, if preferred, be reversed; the one formed on the chain pulley may 
be the smaller, the outside one working on the eccentric may be the larger 
A compound pulley of this description is formed by repeating the gearing in 
the opposite side of the chain pulley, and employing a double spindle onc within 
the other, by which means a still further reduced speed may be gained. To 
apply this invention to a crane or hoist of any description the patentees simply 
mount the improved pulley block on the beam of the crane or hoist, and work 
it by means of an endless chain or band by pulley and winch handle, or by an 
other convenient means. ; ad 
1673. C. DE GRELLE, Basinghall-street, London, “ Apparatus for cutti 

grinding, and polishing the bottoms of tumblers, wine oom, ae ~~ 
other articles in glass.”— A communication.— Dated 2ind June, 1866. r 

The p claims adapting the articles to be operated upon to the grinding 
Surface or tool by means of a weighted rod spindle or holder, which will press 
the article against the grinding sarface, and at the same time impart to it 
rotary motion, while the grinding or polishing tool is also rotating and grinding 
4 eq: the article, as set forth. 

666, T. DUNN, Pendleton, Lancashire, “ Machinery for turn ing 
cutting metals.” —Dated 23rd June, 1866. ae nee Rainn, ans 
and - ation ig be d -_ 1 without reference to the drawings. 
. H. GARDNER, Gravesend, ** Cases for wking and tran 
ales, &c.""— Dated 23rd June, 1865. wabas . mpueny Goths 

This invention relates to cases in which it is usual to pack ales and wine for 
transport without straw or other stuffing, which cases are also often used to 
keep the contents while being used up. These cases are usually fitted with 
diaphragms having a series of round holes in them to hold the bottles Steady. 
and in close proximity to each other, the one diaphragm having larger holes wo 
receive the body of the bottle near the bottom, while the holes in the other re- 
ceive the necks. As these diaphragms are fixtures in the box, the bottles have 
to be inserted neck first, which necessitates the lid being at the bottom of the 
bottles, and renders such cases very unfit for holding bottled ales and wines. 
According to this invention the inventor inserts in these cases a number of 
cross bars, so as to pass between each bottle, the bars running lengthwise of 
the box, being half checked into those disposed across or transversely thereto, 
and somewhat loosely. in order that they may each move laterally a litile, so 
that they may accommodate themselves to any little difference in the size of 
bottles, the meshes or openings between the bars being such as just to receive 
the bodies thereof. He disposes one series of these bars near the bottom of the 
bottle, and another just below the shoulder, that the bottles can be lifted out 
with the neck uppermost, and may always be kept in that position; the cross 
bars are not fixed at the ends, but rest, and are held down by small slips fixed 
on the sides of the case, which allow of the lateral motion before mentioned. 
—Not proceeded with. 

1679. P. BARLOW, New-street, Vincent-square, London, ** Method of exhi« 
Sting the time on the dia! plates of clocks and watches.” —Dated 28rd June, 








hihiet 





The p tee claims is the time on the dial plates of clocks. watches, 
and other time keepers by displaying such figures or signs only at one and the 
same time for the hours and the minutes as serve to denote the time at which 
such figures or signs become so displayed, so dispensing with the use of the hour 
and the minute hands, as well as the stationary figures by which they are en- 
circled, as described. 

1682. W. PompanD, Blackfriars-road, London, ‘‘ Apparatus for screening 
coals and other materials” Dated 23rd June, 1866, 

This invention consists in the employment, instead of the ordinary straight 
bars, of bars which, while being fitted lengthwise of the screen or shoot, and 
forming continuous openings in that section of the screen which they constitute 
a part, are so formed or shaped that the whole of the coal while sliding down 
the shoot must necessarily pass alternately over a part of such bars, and over 
the space or opening between them, whereby the coal is sufficiently screened 
without the aid of supp ary appli or means, The patentee prefers 
to employ for the purpose of the invention bars of serpentine, or zigzag, or 
similar form, which will produce the effect above described. 

1884. W. WELBOURNE, Preston, “ Canisters for containing tea or other sub- 
stances.” — Dated 23rd June, \866. 

This invention is designed for the purpose of preventing the accumulation 
of tea dust or similar deposits at the bottom of canistera containing tea or 
other substances, and also for enabling the attendant to take tea from the 
canister without touching it with the hand, or removing the canister from the 
shelf, and the improvements consist in subdividing a canister, box, or recep- 
tacle into s:veral vertical compartments transversely from side to side, the 
said divisions extending from the top of the eanister to a slanting platform 
placed inside the canister a slight distance from the bottom thereof, this dis- 
tance, or space, being left conveniently large to allow a small scoop to be in- 
serted therein. A swing or sliding door is placed in the lower portion of the 
canister to admit the scoop. The middle compartment of the canister is pro- 
vided with a door which, when closed, divides the said compartinent into two, 
the back one having a clear open passage through the diagonal platform into 
the space in the bottom of the canister, and the bottom or diagonal platform of 
the two outer or side compartments are provided with a sliding, doer which, 
when withdrawn or opened, also allows an open thoroughfare from the said 
side compartments into the aforesaid space in the bottom of the canister. Thus, 
when the canister is filled with tea, for example, the density thereof in the 
middie compartment prevents the swing or divisional door from opening until 
the whole of the tea in the back compartment has been discharged, at which 
time the weight of tea in the front compartment forces open the said dour so 
as to effect a ication for disch through the said passage into the 
bottom ; so soon as the centre compartment is empty the slide in one of the 
said compartments is withdrawn, thereby allowing the tea contained therein 
to be discharged, and so on in like manner with the opposite compartment, the 
discharge of the tea from the several compartments in the lower space of the 
canister, as described, being regulated according to the quantity withdrawu 
from such space by the scoop. 

— 


Water tv New Sovura Wates.—On the Darling Downs sup- 
plies of water have been obtained from. cones, formed of a crust 
or deposit, from three or four to twenty feet high, This crust is 
composed of an admixture of hardened clay with small quartz 

bbles, much worn by the action of water: When the crust 
is broken water spurts out in a small and continuous stream. The 
water is very clear, cool, and fresh. At one of those natural 
reservoirs about 10,600 sheep are watered daily, and yet the supply 
from the cone does not seem to be at all affected. These strange 
aqueducts may turn out to be as valuable to the grazier as they 
are interesting to the geologist. The pastoral occupants of Crown 
lands in the Lachlan districts are taking steps towards securing 
for themselves permanent water supplies, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent. ) 
’ ge IN BrrwincHamM YESTERDAY : Improved Tone—THE 
Caen QUESTION : Interviews between Masters and Millmen ; 
Favourable Results--M1LLMEN RESOLVED TO ACCEPT THE Drop 3 
Resolutions Passed—PuDDLERS RESOLVED TO REFUSE IT: Con- 
clusions not Definite—TRADE DULL-—SHROPSHIRE TRon TRADE : 
Wages to be Reduced—Coau TRADE: Meeting of Thick-Coal 
Masters—Hanpware TrAvES : Localities and Branches Specijied 
“THe COLLIERY Explosion IN NokTH STAFFORDSHIRE: The 
Adjourned Inquest : Evidence of a Mining Surveyor, and of 
Messrs. Wynne and Evans, Government Inspectors: F urther 
Adjournment. 
‘VesTERDAY (Thursday) in Birmingham altogether a better feeling 
amongst the members of the iron trade than was perceptible last 
week prevailed. The change was due almost ery ey | to the 
opinion which is now pretty confidently entertained that the notice 
which the masters have given for a reduction of wages will not be 
resisted to any considerable extent, if, indeed, it is resisted at all. 
Contrary to what had been the expectation entertained from the 
time when it was determined that there should be a reduction, the 
great body of millmen have resolved to accept the masters’ terms. 
This they have done after having taken the very judicious step of 
consulting certain of the leading masters as to the necessity for the 
alteration in the rate of their wages. At a meeting of the Associa- 
tion of Millmen, held last week, a deputation was told-off to wait 





upon the four firms who were regarded as commons the first posi- | 
i t 


tion in the trade. We have reason to know that the deputation 
were successful in obtaining an interview with the heads of three 
of the four firms indicated, the unsuccess in the fourth case arising 
out of the fact of the principal being from home. In every 
case they received the fullest information ina spirit of the, to 
them, most gratifying frankness. In proof of the necessity for a re- 
ductionin the price of iron, andasa consequence in the rates of wages, 
masters produced letters that they had received from merchants 
and others showing to how large an extent South Staffordshire 
and East Worcestershire were being beaten in the competition 
which they were experiencing from other districts in this country, 
and also from makers in Belgium and France. 


employers were otherwise supported by those gentlemen. One 
employer showed that his make was seven thousand tons less 
last year than the year before, and that from the time when the 
works were put up (now nearly seventy years ago) the firm had 
never been so badly off for orders as they were now, and had been 
for some time past. Another firm showed that so independent were 
certain customers at the present time that because they desired, only 
a few days ago, to determine whether or not they would accept the 
terms which the customers offered; the specifications were 
promptly recalled, and one of the orders, extending to several 
thousand tons, had been traced to France. By all it was pointed 
out how much larger a proportion of the reduction would be borne 
by the masters than by the men, and they were assured that so 
soon as the trade could bear it the masters would put up the price 
and give the men a proportionate rise, without their having occa- 
sion to ask for it. The men + mee to a general meeting of their 
body, which was held last Monday, and at which, after receiving the 
report of the deputation, the following resolutions were determined 
upon :—‘*That this meeting, taking intoconsideration the continued 
depressed state of the iron trade, and, consequently, the shortness 
of work, and having an utter aversion to strikes (only in very 
extreme cases), believing that the interests of employers and 
ewployed are one, and with the hope that the proposed reduction 
in the price of iron will be the means of causing a much better 
trade, we, therefore, the members of the Millmen’s Association, 
submit to a reduction of 10 per cent. upon our wages, which must 
in no case whatever be exceeded. But as there are a considerable 
number of our members who were not advanced when the advances 
took place, but whose wages have been stationary, it is therefore 


only a reasonable demand that they should not be asked to submit | 


to any reduction at all, and that those of our members who only 
received an advance of 5 per cent. should only have a correspond- 
ing reduction. And further, as strikes are acknowledged to be so 
pon § injurious, both to the interests of employer and employed, 
an 


them, believing that a great deal depends upon the harmony 
which exists between masters and workmen as to the future pros- 
pects of the trade, it is therefore hoped that employers will not 


tamper with the prices and privileges of their workmen; and we, | 


the members of the Millmen’s Association, pledge ourselves not to 
interfere with the interests or privileges of employers, but to abide 
firmly by the contracts into which we have entered. That 
the t thanks of this meeting be given to those employers 
who so kindly and courteously received the deputation which was 


pee to wait upon them concerning the notice for reduction.” | 


he puddlers, however, not having adopted the course which the 
millmen had pursued in respect of seeking information from their 
employers, have generally resoived not to accept the drop; and, as 
heretofore, that resolution is most strongly expressed in the 
Brierley Hill district. Meetings of works’ representatives were 
held both there and at Wednesbury, on Monday, and motions to 
resist the drop were passed. It is, however, a fact, of which we 
have full knowledge, that the men at Wednesbury itself who are 
known to be amongst the most intelligent in the trade, are in 
favour of accepting the masters’ offer; and they are desirous of 


bringing all the influence they can to bear upon the puddlers, who | 


are of a different opinion, in order to induce them not to strike. 
Other representative meetings have to follow; and there are, 
therefore, hopes now finding expression that even a sectional strike 
may be avoided. In the meantime orders are extremely few. 

Relative to the iron trade in Shropshire, our information. from 
Wellington is to the effect that it is in a depressed state, and 
that as far as can be judged it is likely to continue so for some 
time tocome. A great number of hands are out, and the conse- 
quence is that the general business of the district has been affected 
to a great degree. At the Old Park Ironworks, where a con- 
siderable quantity of Government work is carried on, the em- 
ployés, between six and seven hundred, are playing. The prin- 
cipal, R. H. Cheney, Esq., has recently died, and a change of 
management became imminent, and it is owing to some difference 
in connection with this matter that the men are out, At the 
Horse-hay ironworks, which belong to that well-known firm, the 
Coalbrook Dale Company, notice has been given to the will and 
forge hands of a reduction of 10 per cent. This notice was given 
to them on Saturday last, and will take effect in twenty-eight 
days from that date. Our correspondent was informed, , on 
good authority, that the Lilleshall and Snedshill Bar Iron Com- 
panies, of which Lord Granville is the chief shareholder, intended 
giving a notice of a reduction of wages. Should this be so, and 
the men refuse to go on on the terms proposed, the result will be 
most disastrous to the district, which the company, by reason of 
the number they employ principally support. Nearly all the 
works in the neighbourhood are on short time, and the forge 
hands at the Horse-hay works have not done more than three or 
four turns in the six days for eight or ten weeks. Altogether 
affairs are assuming a very gloomy appearance in Shropshire. 

The coal trade is tolerably brisk about Cannock Chase, and like- 
wise in those portions of the East Worcestershire and the South 
Stafferdshire district, from whence the domestic market is supplied. 


A meeting of the members of the thick coal trade was held on | 


Monday, at the hotel, Dudley, and Mr. F. Smith, who is the 
agent of the Earl Dudley, and is the chairman of the trade, pre- 
sided. There was a full attendance of members ; and the meeting, 
which was private, and was chiefly conversational, terminated 
without < other decision being come to than that an adjourn- 
ment should take place till a month hence. As we have before 


From these letters | 
extracts were read to the deputations, and the statements of the | 


earnestly wishing to avoid anything calculated to produce | 


nen state of the 
le ten-yard coal, the 








mentioned, it is not expected that in the 
supply and demand, in respect of the valua 
masters are likely to reduce prices. 

In the hardware branches the prospects of trade are not quite 
so cheering as reported a fortnight ago. The demand for local 
ironmongery and brass goods continues inanimate. The last mail 
from China has brought news of a panic in that market, and the 
political advices arriving from the United States are prejudicial 
to the interests of commerce. The East India merchants continue 
to hold back orders, which have been in their hands for some 
time, owing to the unfavourable rates of exchange between 

London and Calcutta. For Australia little is being done in any 
part of the district. Many of the factors’ travellers will resume 
| their journeys this week, so that very shortly the manufacturers 
will be in receipt of some country orders, to compensate in some 
measure for the almost entire absence of export trade. 

At Wolverhampton the japanners and tin-plate workers all 
complain of slackness, and stocks of ‘‘season goods” in both 


| departments are increasing. The cut nail trade is very slack. | 


| Some of the makers of these articles have issued a reduced price 
| list, equivalent to the fall in the price of iron, but even this step 
has hitherto failed in restoring the demand to anything like 
| activity. The lock, safe, bolt and hinge makers are all doing a 
| limited trade. At Willenhall the lock trade is exceedingly 
depressed ; and in the latch, bolt, and other branches 
'the demand is very much below the present limited rate 
of production. 
inquiry for shipping. The Bilston japanners and tray-makers 
have experienced little improvement in demand since the com- 
mencement of the new year, and the tinplate workers report 
business very slack ; the ironfounders in the neighbourhood are 
only doing a moderate trade. At Coven, Brewood, and Pentford 
the fjne plate locksmiths are moderately busy. At Dudley the 
makers of heavy hardware have fewer contracts on hand than 
last reported. The chain and anchor trades are both quieter, 
and there is a sluggish demand for vices, anvils, and fire-irons. 
The inquest into the circumstances attending the colliery ex- 
plosion in North Staffordshire was resumed on Tuesday. No 
evidence was forthcoming in support of the assertion of Mr. 


McDonald, the secretary to the Miners’ Association, in Scotland, | 


and several workmen were again examined: Mr. Coe, mining 
surveyor, Norton, was then called by Mr. Keary. He detailed his 


| on the Monday after. The explosion had taken place in the up- 


bong of the bottom workings. They found (on the Friday) 


fire against the head, and they put up some bratticing | 


cloths, while some of the men brought water in their caps 
to put out the fire. There was no fire in the head, but when 
they came into the bolt-hole the marks of fire were very 
evident. Everything seemed to be calcined, even the dust; and 
the timber had not been burned. The fire seemed to have made a 
circuit of the workings, and met at the bottom of the incline. 
| The up-brow was the place where the pipe and match were found 


pit on the Monday after the explosion there was little gas in the 
pit, and that only in one part of the workings. e m 
the air with an anemometer, and found a current of 33,000 
cubic feet in one part, and of 1207ft. in another part.—By 
Mr. Evans: There was a loss of 7000ft. of air between the 
intake and the return. Mr. Coe was examined as to the manner 
in which the pit had been worked, and he expressed his approval 
generally of the management of Nicholls. He said Nicholls 
| took the only precaution he could take, and that was to compel 
the men to use nothing but safety lamps. If every man had 
| kept to his safety lamp, had not smoked, and had avoided 
| matches, the pit would have been perfectly safe. 
evidence of a shot fired within a short distance of the seat of the 
| explosion. The witness considered the works were properly and 
| skilfully laid out. There was no fault to be found with the man- 
| ner in which they had been laid out or were conducted. From 
what he had seen he was of opinion that all proper precautions 
were taken to prevent accident, and he thought a great deal of 
credit was due to Mr. Nicholls for his management. He did not 
think the lamp used in the pit (the ‘“‘canny” lamp) a good lamp 
| for dangerous places. There was the danger of the glass being 
broken. He never saw lamps in a better state anywhere. He had 
| never yet seen a ewe + that could not be unlocked. If they had 
such a lamp it would not matter; so long as the men carried 
matches it would be the same thing. If they could do away with 
matches he would find them a lamp that could not be opened. 
By the jury: When he first came to the pit on the 14th it was as 
full of gas as it could be. By Mr. Evans : It was foolish to tell 
the men to brush away gas when they found it. The fireman 
should have done that. He would not allow anyone to go into a 
working where there was gas. He would not allow lamps to be 
lighted in the return air-way. He belicved the explosion was 
caused by the firing of a shot. He Leld that gunpowder ought 
He would not allow shots to be fired 


| not to be kept in a pit. 
except by firemen. 

On Wednesday Mr. Wynne, the Government inspector for 
North Staffordshire, was examined. He gave itas his opinion that 
though the men were to blame for smoking and opening their lamps, 
and firing shot without orders, yet that the managers of the col- 
liery were still more to blame for allowing the entire ventilation 
of the pit to depend upon one door, and for driving the lower 
levels before they had made provision for ventilating them. There 
was, he said, great want of discipline, but no attempt to conceal 
anything from him.—Mr. Evans, Government inspector for the 
Midland District, was also of opinion that the ventilation was 
very unsatisfactory. He never knew a pit where the discipline was 
| worse. Mr. Wynne admitted that the ventilation of the mine was 
| sufficient, but he contended the air had not been properly applied. 
| Mr. Keary, solicitor for the lessees, asked whether this was more 
than an error in judgment. 
error indeed, and intimated his belief that the manager had been 
over anxious to get out the coal. Mr. Nicholas, underground 
manager, was then recalled, and said that expense had never been a 
consideration with the company. The inquiry was ultimately 
further adjourned till the 31st inst. 








TIONS OF SOUTH YORKSHIRE. 


Tue IRON TRADE: Prospects of a Renewal: Extensive Additions 
to the British Navy : Strike at Milton and Elsecar : Settlement of 
the Wages Question at Parkgate ; Probable Settlement at the other 
Works—THE SHEFFIELD TraDES: No Improvement—FatTat 
EXPLOSION AT THE SOUTH YORKSHIRE OILWORKS aT WaTH— 
THe Dispute IN DERBYSHIRE—THE CoaL TRADE: Brisk 
Demand for Home Consumption : Strike at the Wombwell Main : 
The Oaks Coliiery Explosion, the Adjourned Inquest : The Strike 
in the Ashton-under-Lyne District. 

THERE is no improvement in the state of trade at present, but a 

more cheerful tone pervades than for some time, and it is ex- 
-ted that in a short time orders which have been withheld will 

given out. The Board of Admiralty have decided to make 
extensive additions to the British navy in the shape of several 
armour-plated ships and about twenty gunboats, so that there are 
prospects of full work in a short time for the armour-plate makers, 
who have been very slack for some months, Makers of railway 
material are doing a moderate trade, and in tires, axles, &c., the 
demand is brisk both on home account and for export. At Milton 
and Elsecar the men are on strike, owing to a dispute with the 
roprietor with regard to the payment for the material washed 

; dui the process of manufacturing, the masters only wishing to 

rey ‘or the amount actually manufactured into saleable iron. 
is the men resist, and hence the strike, which will little incon- 

| venience the proprietors in the present state of trade, whilst the 
men and their families are almost starving, having played several 





For currycombs there is a tolerably active | 


examination of the pit on the day after the explosion and again | 


on a corpse, and he theught the explosion took place there. The | 
coal was a good deal burnt there. When witness examined the | 


There was no | 


Mr. Wynne thought it a very serious | 
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weeks lately. The dispute in the iron trade at Parkgate is now . 
at an end. Several interviews have been held between the 
manager of the works and deputations from the men in the 
various branches of the trade, and the result of them has been 
a uniform reduction of 10 per cent. It was stated that the 
reduction in some branches at those works would be as high as 
25 per cent., but it has now been arranged that the reduction shall 
be asabove. The deputation reported the result of the interview 
to the men at a meeting held on Tuesday, when it was resolved to 
commence work at the reduced rate of wages. As the other works 
had resolved to abide by the decision of the Parkgate men it is 
now probable that in a few days work will be resumed at all the 
works where the notices of reduction were served. 

There is not much alteration in the Sheffield trades, and no im- 
provement can be noted at present. The orders from Canada are 
as yet only small, although the spring orders are fully due. For 
the better classes of saws there is a brisk demand, but the common 

ualities are only in limited request. The d d for 

Toosiptions of spring cutlery is dull, but for the finer classes the 
demand is good at present. Some of the large cutlery manufac- 
turers have reduced wages in some branches a penny in the shil- 
ling, and other firms are contemplating a like reduction. In the 
Britannia metal and plated trade some of the best houses are busy, 
but others are slack. The table knife branches continue dull, and 
although the demand is limited prices remain firm. In edge-tools 
there is a moderate demand. 

On Saturday morning a fatal explosion occurred at the South 
Yorkshire Oil Works, situate at Wath, a village a few miles from 
Rotherham. The business is carried on by Mr. Charles Stanley, 
who seems to have been singularly unfortunate in business. The 
premises were burnt to the ground in 1865, and another buildi 
was raised on the ruins, but this is now almost completly destroy 
by the force of the explosion, which occurred about one o’clock on 
Saturday morning, and could be heard for several miles around. 
Several of the men employed on the premises had narrow escapes, 
and one of them named Williamson was unhappily killed. He appears 
to have been rushing to the door, but in the nae and fright mis- 
took the proper outlet, and before he could recover himself the 





| building fell and he was buried beneath a heavy door, ten or twelve 


feet square, and when extracted was quite dead. Several other 
workmen escaped with little injury, and the engine and boiler are 
only slightly d ged he i t was opened at Wath, on 
Monday last, and, after hearing the evidence of several witnesses, 
was adjourned—one of the injured men named Wilkinson being 
unable to attend in consequence of the injuries he received. 

The dispute at Stanley still continues without any prospects of 
a settlement at present. The coal masters have imported a large 
number of Cornish miners, but these are not used to the work as 
yet. Above 100 men have been introduced from Staffordshire, 
but of these the Miners’ Union have sent a number back again. 
Meetings of the men, both unionists and non-unionists, are held 
frequently in the neighbourhood of the pits on strike, but a great 
many men have left the district to seek work elsewhere. Several 
interviews have been held with the managers with a view to an 
amicable settlement of the dispute, but these have been productive 
| of no satisfactory results, and in this state the dispute remains at 

resent. 

. The demand for all descriptions of coal continues good, especially 
for home consumption. There is not so much doing at tbe ports 
of Grimsby and Hull, owing to the frost, which has stop the 
exports. Some of the large ironworks in Sheffield find great diffi- 
oe in obtaining supplies of coal, owing to the strike in Derby- 
shire and the deplorable accident at the Oaks Colliery. At the 
Wombwell Main Colliery, near Barnsley, the men and boys, to the 
number of between 300and 400, havestruck work. Itappears thatthey 
have been in the habit (along with many other collieries in this dis- 
trict) of getting 21 cwt. to the ton instead of a proper ton of 20 cwt. 
The miners asked the proprietors to take off the additional 
bundred-weight and make it into a proper ton, but this they 
refused to do, and the men’s notice having expired, they have 
struck work. The inquest of the victims of the Oaks explosion 
has been again held this week in the Court-house at Barnsley. 
Nothing important as to the cause of the explosion has been 
elicited. A great number of witnesses have been examined who 
have given evidence as to the state of the mine both before and 
after the explosion. It appears that ——— of the miners 
waited upon the managing partner of the colliery some time 
since upon the accumulation of gas in some parts of the workings, 
and the underviewer and the deputation afterwards went down - 
the mine to inspect the workings complained of. The evidence is 
not yet near iota, and the inquiry is to be held for two days 
every week until the conclusion. 

The strike of miners in the Ashton-under-Lyne, Dukinfield, 
Barnsley, Broadoak, and Copperass districts still goes on, and 
nearly all the notices of the men have expired, so that a great 
number of hands are idle. The advance asked for is twopence in 
the shilling on all work done. At those pits where the notices 
have expired the men have ceased work, and they have resolved 
not to commence work until the advance is conceded. In the 
Darlington district the men ask for an advance of 24 per cent. 
74 per cent. having recently been conceded), but they are using 
all means to obtain the advance without having recourse toa 
strike. 




















WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 
| THe Iron Trave: Fresh Orders Received : Stappage of the Bren- 
don Hills Mine: More Works in the Market: Home Trade De- 
pressed ; The Foreign Demand ; Exports of Rails to the States: 
Continental Inquiry—THE TIN-PLATE TRADE—THE STEAM AND 
House Coat TRADES—THE TREDEGAR IRONWORKS ComPpany— 
MEETING OF SHAREHOLDERS OF THE EBBW VALE IRON OoMPANY 
(Limrrep) — THe LLANTRISSANT IRON AND CoaL COMPANY 
(Lim1TED)—SEWERAGE WorKS AT MERTHYR—THE CYFARTHFA 
JUNCTION RalLWAY—WELSH CoMPANIES WINDING-UP—CwmM 
Erriy Mrye —THE ABERAMAN IRONWORKS COMPANY—VALE OF 
NEATH AND CEFN Mawr JUNCTION RaILway. 
No material change has taken place in the Welsh iron trade, and 
the works are kept going with about the same regularity as during 
the past few weeks. At the Plymouth Ironworks, where there 
was a temporary stoppage, operations are now going on pretty 
briskly again, and nearly the whole of the men have returned to 
work. It is said that the proprietors have received two or three 
rather heavy orders recently. The slightly improved feeling 
which was beginning to pervade the iron trade of the district has 
been checked a little by the announcement that the directors of 
the Ebbw Vale ape are about to stop ee at their 
extensive mines at Brendon Hills, which will throw a large 
number of hands out of employ, and that two or three of the 
ironworks in this district are in the market. These statements 
tend to increase the feeling of anxiety which has so long prevailed, 
but hopes are still entertained that the demand for iron will 
become better as the year advances, and that the trade will 
become animated with a fair amount of vitality. The home trade 
is in a very sluggish state; in fact, for the past three or four weeks 
there has been scarcely ——- doing, and it is quite proble- 
matical when consumers will begin to enter into transactions with 
something like spirit. Hopes are entertained that they will be 
induced to do this before long, as present circumstances are more 
favourable for them than for a long time pm. If it had not been 
that the foreign demand has been tolerably good, taking all things 
into consideration, the state of trade in this district would have been 
characterised by extreme dulness, and some of the establishments 
must have stopped altogether, unless proprietors were di 
and in a position, tv resort to stocking. This, however, it wo 
have been almost impossible for them to have done at the very 
low prices iron was realising and the rate of 





nee In con- 
sequence of the brisk demand for steam coal, se of the larger 
ironmasters have entered the market and are exporting conside 
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-able quantities of steam, which they find much more profitable than 
manufacturing iron. During last month heavy tonnages of rail- 
way iron were cleared out for the Northern and Southern States 
of America, and since the commencement of the new year several 

have been shipped for those quarters. Within the = 
few days orders have been placed on American account, and there 
is every prospect, as stated in last report, of the demand this year 
being in excess of that of last year, provided political matters do 
not interfere with the industry of the Republic. Orders are 
coming in from the provinces of British North America, and it 
is expected that after spring has made its appearance the 
South American demand, which has been very quiet for so 
long a period, through untoward circumstances, will resume 
somewhat of its wonted animation. Close attention is paid 
to the markets of Russia, which has always been one of the best 
customers of this district, in consequence of the favourable posi- 
tion of Welsh makers to compete, and the quality of their rails. 
Requirements are said to be very heavy, and during the year 
several extensive contracts are expected in the market. The future 
of business with India still looks hopeful, and in connection with 
the continental demand it may be said that so soon as the finances 
of Italy are a little settled she will become a large purchaser. 
The inquiry for pig iron is flat, and prices are nominal. = 
In the tin-plate trade purchasers evince a better disposition to 
enter into tra tions; quotati remain unaltered. A second 





6 tons; wire, £20. x ery rod, 194 tons ; malleable, £17. 


Penang—cast pipes, tons; ditto plates, 1 ton; wrought 
anchors, 54 tons; ditto chains, 234 tons. Singapore-- wrought 
axles, £4; ditto nails, £127. St. Vallery—pig, 175 tons. West 
coast of Africa—hoop, £56; nails and rivets, £4. 

Coals continue in moderate demand for home use and export at 
the following rates :—Coals, main and common hard, for shipping, 
per ton of 20 cwt. laid down, 7s. 6d. to 8s.; best splint, ditto, 8s, 
to 8s. 6d.; Wishaw |} hold for shipping, 8s. 2d. to 8s. 6d.; 
dross, laid down, 4s. 6d. to 6s.; household, best quality delivered, 

r wagon of 24 cwt., 10s. to 13s. 6d.; second qualities, per ditto, 
be. to 12s. 6d.; steamboat, per ditto, 10s. 6d. to 12s. 6d.; gas coals, 
per ton of 20 ewt., 14s. to 20s.; Kirkwall, Rovanhall, Lesmahago, 
and Muirkirk, No. 1, about the same; Boghead cannel coal, per 
ton at Bo'ness, 62s. to 65s. 

The past week has been one of storms, and the loss of life and 
roperty on the Scotch coast has been excessive. The loss of the 
‘alcon, Palermo, and Sicilia has been the subject of a good deal of 

conversation in Glasgow, and it is expected a searching inquiry 
will be made by the Board of Trade into the causes of the disasters. 

A more cheerful feeling is observable amongst the mercantile 
community in Glasgow, with the prospects of an easier money 
market, and an advancing tendency in the value of public securi- 
ties. But time will be required to bring about any material im- 
provement in the trade and commerce of the country; the 

pects, however, are favourable, and the spring trade is expected 








mill is about to be started at the Caerleon works, under the gi 
ment of Mr. William Jones. 

In the demand for steam coal there is no change of importance 
to report; buyers on foreign account continue to take large quan- 
tities, and the collieries are sending down to the ports regular 
supplies. The inland trade is also brisk, and Welsh steam is 
becoming more patronised by the London and Midland markets. 
House coal is in average request, and proprietors are fairly off for 
orders, while the hands are pretty regularly employed. : 

Under the arrangement entered into between the partners in the 
Tredegar Iron Works Mr. William Forman is to retire from the con- 
cern, and the Messrs. Humfray will purchase his shares. The 
company is divided into twenty-four shares, held as follows :—Mr. 
Forman 10} shares, the Messrs. Humfray 8, and Mr. Rowland 
Fothergill 5}. By the purchase of Mr. Forman’s shares the Messrs. 


Humf; ill hold than three-quarters of the concern, and | 
Samael tes ter Oa < > hee | president, in the chair. Mr. John A. Crane gave a paper on the 


it is expected that they will carry out important changes in the 
management. 

A meeting of the shareholders or the Ebbw Vale Iron Company 
(Limited) was held on Tuesday at the London Tavern, London, for 
the purpose of considering the questions of reducing the nominal 
amount of the shares, and the issuing of preference shares. After 

ideration the ting appointed (with the cordial approval of 
the directors) a committee, consisting of the four following influ- 
ential shareholders—Mr. E. R. Langworthy, of Manchester; Mr. F. 
Phillips, of Lee Priory, Kent; Mr. R. Longsdon, of London; and 
Mr. M. Curtis, of Manchester, to confer with the board on the 
above points, as well as to report generally upon the affairs of the 
company. 

The petition for the winding up of the Llantrissant Iron and 
Coal Company came before the Master of the Rolls on Saturday, 
and, on the motion of Mr. Jessel, the consideration of it was 
adjourned for a fortnight. 

The sewerage works at Merthyr have been making rapid pro- 
gress under Messrs. Griffiths and Thomas, contractors, of New- 
port, but they have been greatly retarded lately by the frost and 
snow and the heavy falls of rain. Great difficulty has been expe- 
rienced in keeping the water out of the cuttings, and to prevent 
the sides from falling in. 

The Cyfarthfa Junction Railway, which will prolong the Brecon 
and Merthyr Railway from Pant into the Vale of Neath line, is 
making rapid progress. The Pontycapel viaduct, which is of 
great height and length, and built all of brick and stone, has been 
successf constructed, as well as many of the other bridges of 
considerable size, and the branch, it is understood, will be opened 
about March or April next. 

The Welsh Gold Mining Company, the Tylcha New Colliery 
Company, and the Cefn Cwm Brwyno Mines Company, are severally 
to be wound up voluntarily. 

At the Cwm Erfin Mine meeting of shareholders held last week 
a further dividend of £1 per share was dec The mine is said 
to have lately improved. 

Since the appointment of the Defence Committee in connection 
-» with the Aberaman Ironworks Company, a large number of 

allottees have forwarded subscriptions. Nir. A. Pulbrook, in a 
circular issued to the shareholders, states that the strong support 
awarded to the committee nas encouraged it to initiate the neces- 
- proceedings and carry out the object for which it was formed, 
and accordingly applications have been made to the court on be- 
half of all those gentlemen who have subscribed for the removal 
of their names from the list of contributories. 

The Vale of Neath and Cefn Mawr Junction Railway has been 
commenced, and twenty-seven chains have been formed and bal- 
lasted, ready for the rails to be laid down. This branch railway 
will connect the principal collieries, and put them in a position to 
send their coal to any port in the Bristol Channel, besides Bristol 
and London. 











SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

THe Giascow Pie IRoN MARKET — MANUFACTURED IRON— 
MACHINERY AND IRON EXPORTED FROM GLASGOW DURING THE 
Past WEEK—THE Coat TRADE—BETTER TRADE PROSPECTS IN 
GLASGOW—MEETING OF MASTERS OF MALLEABLE IRONWORKS— 
MEETING OF THE ASSOCIATION OF ASSISTANT ENGINEERS — 
VESSELS CONTRACTED FOR IN GREENOCK-—-EM!GRATION FROM 
THE CLYDE DURING THE Past YEAR—END OF THE MASONS’ 
STRIKE In GLASGOW —THE FoRTH AND CLYDE CANAL—LAUNCH 
OF THE ABEONA. 


In pig iron during the past week there has been a fair amount of 
business done, at from 54s. 103d. to 54s. 6d. cash. On Wednesda‘ 
business was reported at 54s. 74d. cash, and 54s. 104d. one month, 
with sellers over at the close. Quotations as under :—Pig iron, 
Mixed Nos. Warrants, 54s. 6d. to 54s. 7}d.; No. 1, G.M.B., 55s. 
to 55s. 3d.; No. 3, 54s. 6d. to 54s. 9d.; Gartsherrie, No. 1, 66s.; 
Coltness, No. 1, 65s.; Glengarnock (at Ardrossan), No. 1, 61s. 
The manufactured iron market here for the last few days is not 
well defined. The makers of first quality of iron, who generally 
adhere firmly to the list prices, have not yet declared the extent 
of the reduction, but it is almost certain to result in 10s. per ton 
on price of bars. Smaller makers have already reduced prices so 
much, they seem indisposed to make a further concession. Good 
specifications have been given out at £7 2s. 6d. for common bars, 
which is only 2s. 6d. F ap ton under the prices ruling in December 
last, and it is hoped with good spring trade the prices may be 
maintained. Orders evidently have been kept up in prosp 





to be good in various branches. The publie works in this city and 
in the surrounding country are, for the most part, fairly employed, 
excepting those ted with the manufacture of iron and a. 
building, which have not recovered from a season of depression. 
A meeting of the masters of malleable iron works was held in Glas- 
gow On Wednesday, for the purpose of making arrangements regard- 





| ing the wages of workmen in their respective departments. The 
on 


y definite decision arrived at was a resolution to reduce the 


| wages of puddlers by 10 per cent. In consequence of the want of 


demand in the coal and iron trades, many of the ironmasters are 
likely to discharge, at an early date, a considerable number of their 
colliers. 

The usual monthly ting of the A iation of Assistant Engi- 
neers was held in the Assembly Rooms, 138, Bath-street, Glasgow, 
on Tuesday evening, the 8th inst., at 8 o’clock, Mr. M. Evans, 





‘Chemical Properties of Metallic Bodies,” illustrating his remarks 
with experiments. At the close of the meeting some new members 
were proposed. 

Messrs. Caird and Co., of Greenock, have contracted for two 
steamers—one for Copenhagen and the other for the navigation 
of the Rio de la Plata, South America. Captain Rodger, of 
Glasgow, owner of the Min, Ellen Rodger, Taeping, and other 
celebrated China clippers, has contracted with Messrs. Robert 
Steele and Uo., of Greenock, for the construction of a composite 
—— ship, of about 800 tons, for the China trade. 

‘The total emigration from the Clyde, for the year ending 31st 
December, 1866, is 12,853, being a decrease of 2434 as compared 
with last year. The aggregate tonnage, 62,333, manned by crews of 
3138 men. Of these thirty-eight steamers have gone to the United 
States, with 9248 passengers ; ten to Canada, with 2070 ; five sailin 
ships to New Zealand, with 663 ; one to Queensland, with 411 | 
the remaining 461, in ‘‘ short ships” to various parts of the world. 

For some time past the Caledonian Railway Company have had 
their eye upon the Forth and Clyde Canal, witha view to pur- 
chase, a proceeding on their part which is not at all approved of 
by the majority of the mercantile community. The resolutions 
of the Glasgow Chamber of C ce and Manufactures against 
the proposed purchase, will be supported by the Chamber of Com- 
merce on the Tyne. There is a good deal of business done in 
chemicals sent by the canal to the Tyne, and it is considered that 
merchants having goods by such transit will suffer by the railway 
getting exclusive power over the canal. The subject will be 

rought up for consideration before the South Shields and Tyne- 
mouth Chamber of Commerce, and the Newcastle and Gateshead 
Chamber of Commerce have unanimously resolved to petition 
Parliament against the purchase of the Forth and Clyde Canal by 
the Caledonian Railway. 

The Abeona, a very fine sailing ship, of 1 tons, Aal at 
Lloyd’s, was successf: - launched on Monday last from the build- 
ing yard of Messrs. Alex. Stephen and Sons, Kelvinhaugh. She 
is the property of Messrs. James and Alexander Allan of Glasgow 
and is intended to be employed in the Canada and general trade. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LiveRPOOL: Mersey Docks and Harbour Board: The Great 
Eastern—FiRES IN MANCHESTER—THE CLEVELAND IRON TRADE 
IN 1866 : Important Statistics—OTHER NORTH-EASTERN TOPICS: 
Trade of Sunderland : Shipbuilding on the Wear: Launch of a 
Screw Steamer : The Tyne Commissioners and their Operations— 
Fatt oF A RatLway TUNNEL—HULL: Progress of the Port: 
Proposed Line of Steamers to St. Nazaire—VALUE OF LAND AT 
BoLttoN—RAaILWAY MATTERS AT BRADFORD. 

To commence with Liverpool, we may note that the Mersey Docks 

and Harbour Board have at last agreed to adopt the um of 

Mr. Lyster, their engineer, for the improvement of the approaches 

to the landing stages at Liverpool; what is known as the low level 

scheme has been adopted, which embraces a low level bridge road- 
way and adjoining roadways through the George’s basin. The 
corporation has manifested a desire to co-operate with the Dock 

Board in the matter. The Great Eastern steamship will be placed 

on the gridiron at New Ferry, near Liverpool, during the spring 

tides commencing on the 19th inst. The great ship has undergone 

a thorough overhaul and her boilers have been renewed. The 

Mersey Docks and Harbour Board have agreed to grant all possible 

facilities to the engineering firm concerned (Messrs. G. Forrester 

and Co.), and the marine surveyor and the inspector of the river 
lice have been instructed to keep a clear berth for the ship 

Sates the difficult operation of | ae her on the gridiron. 

It appears that the ber of fires attended by the Manchester 
fire brigade in 1866 was 293, of which 287 were within the city. In 
21 fires the @ was serious, and in the remainder it was 
slight. The brigade numbers thirty-seven men, divided among 
twelve stations; and the plant comprises six engines, twelve hose 
carriages, seven fire escapes, thirty-two hand pumps, and 6812 
yards of hose. 

In 1866, 108 furnaces were in blast in the Cleveland district— 
being 3 more than in 1865, although several of them were in opera- 
tion at an uncertain period. The total make of pig-iron through- 
out the district amounted during the past year to 1,043,527 tons. 
In view of this i d production, it is a matter for congratula- 
tion that the stock of pig-iron, large as it is, has not been still 
further increased. ere is, however, a prospect of the excessive 




















of a 
reduction at the new year, and now prompt delivery is called for. In 
plates there is more stir, and buyers find it difficult to place orders 
under the prices current a month ago, so that it would appear 
in this branch things are about at the lowest. We quote the 
following as the prevailing rates :—First common bars, £7 10s. to 
£8; second quality, £7 2s. 6d. to £7 7s. 6d.; nail rod, £8 to £8 5s.; 
angle iron, £7 12s. 6d. to £9; plates, £8 15s. to £10, all f.o.b., 
usual discount. 

From Glasgow the following goods have been exported during 
the past week :—Bordeaux—pig, 200 tons. Buenos Ayres—screw 
steamer, £1350. Calcutta—cast chairs, £1440; wrought telegraph 
caps, £100; galvanised sheet, £838; railway, £1721. Fray Bentos 
-—cast gutters, 44 tons; sheet, 5 tons. Genoa—pig, 180 tons. 
Havana—pig, 50 tons; castings, £64; cast boiler, £123. Kurrachee 
—cast telegraph caps, £298; ditto, fencing, £1561; railway wagons, 
&c., £7000. New York—pig, 300 tons; cast, £39; bar, 10 tons. 
Palermo—pig, 493 tons; bar, 11} tons; castings, £5; cast pipes, 





duction being somewhat diminished, as several furnaces have 
lately been put out of blast, the present number lighted not ex- 
ceeding 93. The number of furnaces at present out of blast is 74, 
and . _ in course < eo = of the ered oy heres 
only for the purpose o ing others now in t. e forei 
chipenesite of Cievdleash os amounted in 1866 to 107,513 an 
compared with 127,340 tons in 1865. The total stock at the com- 
mencement of 1866 wes 76,905 tons, and, adding this to the total 
of 1,043,527 tons made during the year, we have an aggregate 
available for consumption of 1,120,432 tons, From this amount we 
must deduct 107,513 tons exported, and 855,398 tons used in the 
rolling mills or foundries of the district, shipped for delivery 
coastwise, or sent away by railway. The consumption of 1866 is 
thus shown to have been 962,911 tons, leaving a stock in hand, 
January 1, 1867, of 157,521 tons, of which 95,202 tons are in the 
hands of makers, and 62,319 tons in store.. With regard to the 
present commercial condition of the Cleveland district, it is un- 
derstood that the founders have received some large orders for 





chairs—although at very moderate prices—for a colonial line, On 
the whole, the foundries of the neighbourtood may be said to be 
well employed. A contract for 4000 tons of rails for New South 
Wales is stated to have been secured by the Darlington Iron Com. 
pany, but the terms are low. All labour difficulties appear to be 
at an cnd for the present. The plate mills are not doing much, 

With regard to other north-eastern topics, it may be stated that 
1866 was scarcely considered so were yar a year for Sunderland 
as 1865. The customs duties collected at the port were £89,341 in 
1866, as compared with £93,961 in 1865. he coal shipments 
foreign were 1,110,022 tons in 1866, against 1,123,577 tons in 1863- 
and the coal shipments coastwise were 1,693,156 tons in 1866, as 
compared with 1,737,062 tons in 1865. It may be interesting to 
add the following details as to vessels built on the Wear during 
the last ten years :— 





Year. No. Tons. Average Tons, 
WS5T oe ce ce LAB oe ce oe 54,780 22 oe ce 383 
BSBB we co ce BUN oe cc ce 480088 eo cc co BBR 
BB5D ce ce ce BOD oe cc co BT,184 co co co STR 
1860 SID cc cc ce SSR we ce ce OB 
BURR ce cc co BER ce cc cs SIM cc ce ce 
BOB ce co ce 16D ue ce ce SCGBR we oe oe OS 
SOUR vc ce ce TEE ce cs co TURD co cc co 
See ce. ce co TD ce cc ss TIE cc cs oc 
SUED co co co TUR ce co: so TUE cc te co 
1866 45 on 62,719 432 


Messrs. Denton, Gray and Co. have launched an iron screw 
steamer from their yard at Middleton. The vessel is about 799 tons 
burthen, being 207ft. long, 30ft. broad, and 17ft. 4in. deep. Her 
engines, which are inverted direct action, are equal to 130 horse- 
power, and were built by Messrs, Richardson and Sons. The rolling 
mills at Middleton are closed at present, extensive alterations 
being in progress, Notwithstanding a certain depression in trade 
last year, the revenue of the river Tyne Commissioners in 1866 
exceeded their income in 1865 by nearly £6,000. The Commission- 
ers last year dredged out of the Tyne more than 5,500,000 tons of 
stuff, or 1,500, tons more than was dredged out in 1864, and 
nearly 1,000,000 tons more than was dredged out in 1865. The 
entire character of Shields harbour is now changed, and vessels of 
the largest size can enter it freely and safely. 

A portion of a tunnel on a branch line now in course of con- 
struction between Wennington on tLe North-Western system, and 
Carnforth on the Lancaster and Carlisle section, has fallen in and 
severely injured three of the workmen employed. 

Notwithstanding the commercial difficulties of 1866, the trade 
of Hull siderably i d during the year, showing the neces- 
sity of pushing forward with energy the formation of the western 
dock. Thus in 1866 the total tonnage upon which dock dues were 
paid was 1,343,819 tons last year, as compared with 1,262,763 tons 
in 1865. The number of vessels reported inwards upon foreign 
voyages was 3,487 last year, as compared with 3,066 in 1865; and 
the number of steam vessels engaged in the foreign trade, and 
which traded with the ,.~rt, was 162 last vear, as compared with 
139 in 1865, Messrs. N. Veltmann and Cov. intend to establish a 
regular line of steamers from Hull to St. Nazaire and Nantes. 
This line will afford through communication with the West Indies, 
Central America, Mexico, and the North and South Pacific, in con- 

tion with thest of the French General Transatlantic Com- 
pany, which leave St. Nazaire several times a month. The Secret 
1s the first steamer which will be put upon the new line, and she 
will leave abcut the end of the month for St. Nazaire. 

On Thursday and Friday, another arbitration meeting took place 
to assess the value of land proposed to be taken by the corporation 
of Bolton, for the extension of their waterworks. : The 
claimant in the case was Mrs. Alice Chadwick, surviving trustee 
under the will of the late Mr. T. Fogg. The land in question is 
required by the corporation for the purposes of the Wagoh reser- 
voir, and its extent is 254acres. The valuers for the claiinant 
calculated the value at £10,109 to £13,476 ; those for the corpora- 
tion at from £2,033 to £2,436. The award is looked for with some 
interest in Bolton and the neighbourhood. 

The Great Northern Railway Company are about to appropriate 
their old station in Wakefield-road, Bradford, to goods trathe solely. 
Acurve branch, of nearly a mile in length, has been constructed 
from the Great Northern Company’s line at Bowling to the Lanca- 
shire and Yorkshire Company’s line near Mill-lane; and the trains 
of the Great Northern will henceforth run over this line to and 
from the station, which is now to be jointly appropriated by the 
two companies. The new curve line bes been constructed under 
~ cree, of Mr. J. Fraser, C.E., by Messrs. Pearson 
and Son. 
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ON THE TRAJECTORIES OF ELONGATED 
RIFLED PROJECTILES ON STRIKING AND IN 
PENETRATING SOLID RESISTING MEDIA. 
By Roserr Matter, C.E., F.R.S., &. 
(Continued from page 54.) 
Ir has been stated that in the case in which the angle of 


incidence is greater than af (Fig. 2), the ogival shot 


at once digs its point into the iron and tends to turn. 
But it is to be also remarked that a projectile whose angle 
of incidence may be equal, or even rather less, than half 
the angle of an axial section of the ogive, may turn, dig 
its point into the iron, and although originally what may 
be called, from the obliquity of the line of fire, a glancing 
shot, may ultimately penetrate the plate. 

Thus, in Fig. 9 the axis of figure and line of fire of the 
shot « o makes an angle rather less than half that of the 
ogive with the face of m 
the plate, in the hori- 
zontal plane, and that of 
fire. he shoulder of 
the ogive at 6, there- 
fore, first touches the 
face of the plate. The 
first divergent couple 
arising, tends to turn 
the forward part of the 
axis of the shot, off from 
the plate. But the shot 
is urged forward, its 
touching shoulder face 
grinds or cuts out a 
portion of the iron, and , 
Jrictional resistance, act- 
ing at and upon the in- 
clined face in advance 
of b, comes into play in 
a direction which is 
opposed to the translation of the shot, and as another couple 
tending to turn the shot round another but still vertical 
equatorial axis, and in the opposite direction. As the shot 
continues to advance, and excavate or push before it iiore of 
the plastically distorted metal, this litter couple becomes 
the ruling one. The point of the projectile is turned 
sufficiently (and a very small angle is sufficient), so that 
the advancing side of the ogive at its point catches, as at 
im, in Fig. 7, and the shot, t it have once reached this po- 
sition, now rapidly turns and more nearly faces the target. 
It still may glance, but if it pass through at all, it will pass 
much more nearly square than was the line of its original 
fire with the face. At such smali angles of incidence the 
flat-faced shot, in nearly all cases in practice, must 
merely score out a groove getting rapidly more shallow, 
the shot itself either glancing off in a new trajectory, or 
turning over and flying off. 

Thus we are in a position to draw two important prac- 
tical conclusions :—First, that not only is the ogival form 
the best for penetrating armour plates when fired nor- 
mally, but that it is the best for oblique fire at any angle. 
Second, that directly contrary to the popular notion upon 
the subject, and equally contrary to the views which Mr. 
Whitworth has promulgated, and which most artillerists 
have hitherto accepted, the ogival shot is much less 
likely to glance off in oblique fire than a flat-faced one of 
equal mass and diameter and equal velocity of projection, 

or we may add any form of round-nosed shot. To these 
we may add the conclusion that the ogival-pointed shot 
may penetrate and not glance, at les of oblique fire 
more acute than half the vertex angle of the ogive ; so 
oblique, indeed, that no spherical shot—much less any flat- 
ended cylinder—would have a chance of delivering any- 
thing more than a glancing blow. 

ether the ogival shot, under those conditions, shall 
turn its point towards the plate sufficiently to catch by 
the point and not glance, or otherwise, depends upon 
several conditions, and amongst these upon the value as- 
signable to tan. y / being the coefficient of friction and of 
plastic distortion jointly, of which we may say, nothing is 
experimentally known, though it is probable that ws 
the former element (as is deemed true for low velocities, 
on the authority of Morin) be constant or not, the latter 
varies at the least as V*, V. beimg the velocity of plastic 
displacement.’ The resistance due to this at the contact 
end of the arm of the rotating couple, and estimated perpen- 
dicular to it, other conditions being the same, may or may 
not turn the shot sufficiently, according to the relation that 
may subsist between 

tan. @. and tan. ». 

the angles 6 and » having those significations which have 
been given them by Moseley, in treating of the limiting 
angle of resistance of surfaces. 

These phenomena have important relations to oblique 
fire against curved sur- 
faces, whether convex or 
concave at the side n 
struck, v 

In Fig. 11 an ogival 
shot is seen making a 
glancing blow. The 
pe distortion made 

y the point has not 
been suflicient to turn 
the axis of figure suffi- 
ciently round towards 
the plate to cause the 
point to catch and the 
shot to embed itself. 
it therefore remains ex- 
posed to the rotating 
resistance of the pri- 
mary (or touching) 
couple only, the path 
plastically cut out be- 
comes shallower, and finally the shot glances and flies off 
in the direction os, Such were the facts presented by 








* 












the first oblique projectile which struck the turret of 


the Royal Sovereign in the experiments of this year at 
Portsmouth. 

Fig. 10, on the other hand, illustrates what may happen 
when the convex surface is obliquely struck under con- 





ditions which enable the point of the shot to catch without 
holding, and the axis of figure to turn through a certain 
angle, as while the centre of gravity is passing from 0 too’, 
or a little beyond, during all which period the ogival point 
continues to excavate by its forward side only, the other 
not being exposed to any pressure from the solid ; and the 
oblique direction of the translative velocity of the shot 
being such that though the interior face of the plate may 
be bulged, the wmbo is so much obliquely in advance of 
the shot that the latter does not penetrate. In such a 
case the point of the shot never can get encastré at the 
side not exposed to pressure from the solid, (7.¢., at the 


| side Zn, Fig. 7), and as the plastic excavation does not 
| now, as in the last case, decrease, but continues to increase 


in depth, the projectile arrives at a point at which the 
resistance of the advancing side of the point, becomes 
dominant as a rotating force. The axis of fi rapidly 
is wheeled round into the position at o”, all Gem to 
o’", when the shot flies off, with its base at first foremost 
in the direction 0’ s. Had the shot been a flat-faced one 
it would have flown off in the case of Fig. 11, making a 
less angle, and in the case Fig. 10 making a greater angle 
than the ogival, with the line of fire at contact. 

In Fig. 12 the eye alone is sufficient to indicate the 
great change of conditions that takes place when the plate 
struck is concave 
in placeof convex. 
The case shown 
is strictly com- 

ble with that 
UF Fig. 10, that 
is to say, the 


meter of the 


‘“\ measured _per- 
\\\ pendicularly to 
= oe SSAA that diameter. 
¢ In Fig. 12, from 
{ the concavity of 
the surface first struck,{the point of the shot at once 
embeds itself. Both ogival surfaces, viz, those to the 
right and left of the axis of figure x 0, become rapidly 
exposed to pressures within the plastically cut-out 
part of the solid, which are not greatly unequal; and 
the projectile, if it advance, does so in a direction not 
very greatly differing from zo. If it penetrate, the 
direction of the axis of at o” at the moment of 
breaking through, is less oblique, i.¢., through a less thiek- 
ness of iron, than in the case of the convex plate. In such 
case as this, a glancing shot, with an ogival point, requires 
an angle of fire so oblique, as to be in practice highly 
improbable. 

n these instances we have taken, for the purpose of 
illustration to the eye, the curvature very eccentric, t.¢., 
the radius of the cylindric surface struck, whether on the 
convex or concave sides, as small. So far as they go, the 
results point favourably to the defensive qualities, at 
equal thicknesses, of convex over plain surfaces, i.¢., of 
turrets as compared with broadside plating. But what- 
ever differences there may be in favour of the former 
become rapidly smaller as the radius of curvature is en- 
larged, and diminish probably quite as fast, r*, r being 
the radius of curvature. Too much stress as an argument 
in favour of the Monitor system against the broadside, 
cannot, under the conditions of practice which compel a large 
diameter of turret, be hence Aid on these facts, Buta 
not unimportant practical lesson may be drawn from what 











In what has been last stated, no regard has been paid 
to any difference in resisting power in the material (iron) 
when struck convexly or concavely. The resistance is 
greater in the former case ; but the difference has nothing 
to do with “the principle of the arch,” which is fre- 
quently, but without any clear know, adduced as one 
of the grand advan ted by the turret system. 

It may be said, if the views here stated as to the change 
of direction of the axis of 5 yd in oblique firing at an 
iron plate be true, they must be equally true (and so they 
are pro tanto), for an el projectile, fired obliquely 
ata liquid, «.¢., for such a shot fired obliquely 
into the surface of an indefinite depth of water. 

In this case, as we know, the ogival shot, and in a less 
degree the square ended, as well as the ical, all de- 
scribe a curve in the water hollow on its uppermost side, 
and ricochet out of the water again. 

The shot does in reality at the moment that it strikes the 
surface of the water, as at¢, Fig. 13, tend to turn downwards; 
but the density of the liquid water being less than one- 
seventh that of the solid shot, the resisting velocity of its 
ee zero, and their cohesion celal nil; the shot 

mes immersed completely before any sensible change in 
the direction of its flight has taken place. Thenceforth re- 
garded in a vertical plane only which we suppose to be 
also that of the trajectory, the water’s resistance may be 
regarded as a pressure normal to the ogival or front ices. 
But in the vertical plane the column of water compressed 
by the advancing shot at the side above the trajectory is 
short and of detinite length, asin the direction upwards 
from a y, which in the direction downwerds and normal to 
8 y, the column is of indefinite extent, indeed, keeping in 
view the compression of the solid bottom, always is ingles 
nite in relation to this, whether the water be shallow or 
not. The result isa couple due to the constant excess of 
resistance upon the lower advancing face of the shot, which 
causes its trajectory to curve upwards, and at last to 
emerge again from the water, asat ¢. If we were able 
to observe it, we should, no doubt, find that a small 
forced wave of compression is constantly driven onward 
upon the surface of the water (if otherwise still) in the 
direction W W’ of the upturned normal to the advanci 
face at the upper side of the trajectory, which wave er J 
up as at W”, at the moment nearly of re-emergence of the 
shot. This forced wave is precisely analogous to the forced 
sea wave, which in earthquake shocks, whose origin is 
under the sea, is borne along upon, or rather in advance of, 
the crest of the wave of elastic compression, which consti- 
tutes the actual earthquake or shock in the ocean’s bot- 
tom, as has been shown by the writer elsewhere. (Trans, 
Roy. Irish Acad. and British Ass. Reports.) 

The reality of some of these remarkable movements in 
elongated projectiles, due to plastic distortions at the mo- 
ment of penetration, were very strikingly shown by the re- 
sults of the experiments made on the 24th October last, and 
previously, in firing tr oblige Palliser and ae cylindro- 
ogival shot agai oblique plate target at S 88, 
4 several ofthe mnie of ion made wegen prone 
it could be readily remarked by the unaided eye that the 
axis of figure of the shot had sensibly t round its 

int towards the plate during the progress of penetration. 
S one or more of these cavities in which the impression of 
the extreme point of the shot remained still well preserved 
and traceable in the iron, the axis of figure had turned 
round during the p' of the penetration through an 
angle which the writer estimated at from 12° to 18° with 
the line of fire at contact, The rotation was always to- 
wards the plate. The facts themselves, so far as the writer 
could ascertain, did not appear to have eng; the notice 
or attention of any of the authorities or of others then 
present on the 24th October. 

In conclusion we —_ my that the actual internal tra- 
jectory made byelo ifled projectiles striking, not into 
ana th re soft material, such as an earthen butt, or even 
a brick revetment, but into hard and dense material, not 
perfectly rigid, but endowed with a certain amount of plas- 
ticity, at comparatively low velocities of impact, depends 
not only upon the principles so ably developed by General 
Mayevski, and of which we have endeavoured to give some 
account, but also upon the circumstances under which the 
shot first plunges into such a resisting solid. 

We have seen that except under one set of conditions— 
which, in fact, do not occur in practice—every elongated 
shot must describe an increasingly oblique internal trajec- 
tory. The obliquity of the axis of figure and direction of 
the translation at the moment of impact, may be anything 
almost, with the external normal to the face struck. 

The angles made by these under given conditions (if the 
line of fire be oblique to the face) may either conspire 
with or in part neutralise, the change of direction of the 
axis of figure and the tangent to the internal trajectory, 
due to the plastic resistances of the substance of the plate 
near its surface struck. 

A careful analysis of the circumstances in actual practice, 
in which those conditions act in the same or in opposite 
directions, will not be without results important in practical 
deduction. 

In the present paper, already 

a much too long, we shall not at- 

_ tempt to make such deductions, 

, even were the latter branch of 

this large subject, as here in 

part explained, and rigidly in- 
vestigated. 

We can already see, however, 
that with ogival shot mere obli- 
quity of fire does not necessarily 
and always confer that immunity 
from penetration which a great 
many persons have supposed. 

We are in a position, derived 
from General Mayevsky’s results, 
now to predict the directions in 


has been stated fully as to the inexpediency of any hollow | which elongated shot when ricochetting upon a lengthened 
curves externally upon the exposed surfaces of ships of | plain shall take, under given conditions, and to know that 
war, unless those of eccentricity so great as to be practi- | these shall differ greatly, at different points of bound, along 


cally plane faces. 


even the same range and with the same shot. The vaga- 
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ries of such shot en ricochet, though well known, have been 
assumed beyond the reach of examination. 

We further perceive that as an elongated rifled projectile 
of this form, during its flight, continues in succession to 
turn its axis of figure and point of the projectile, upwards, 
to the right, downwards, and to the left, and then 
resuming coincidence with the trajectory, repeats this—it 
may beagain and again; andas with a given projectile, and 
charge, and gun, and elevation—the points in the trajectory 
in air may be known, when the projectile shall have its 
point to the right or to the left, &e. So we can see that in 
firing at inclined surfaces, as, for example, at the oblique 
bows or quarters of an iron ship in chace, there are certain 
distances within the range at a given elevation at which 
we possess a better chance of penetration, ceteris paribus, 
than at others more distant, or within wide limits even less 
distant. If, for instance, we have to fire at such an oblique 
surface, situated to the right of the vertical plane in the 
line of fire, it would be important, if choice of distance be 
possible, to adopt that one, (under given elevation,) 
where the point of the projectile shall be known to have 
turned towards the right, or vice versa. 

To to another region of deduction widely apart 
from this—the military surgeon will find it not unimpor- 
tant to him to know from what General Mayevski has 
proved, that no rifled bullet can take other than a curved 
course through the tissues of the human body, even though 
these were supposed homogeneous, and that if the ball 
lodge, its final motions are, to spin round upon an equa- 
torial axis, and tending, therefore, to rankle out a nest for 
itself equal in diameter to its own length. Fortunately 
the velocity of the military bullet is so great that it gene- 
rally passes right through its unhappy recipient. 

In no direction, however, are investigations such as these 
so pregnant in valuable results, as when applied to im- 
— the forms, &c., of elongated rifle projectiles them- 
selves. 





SOCIETY OF ENGINEERS. 


On Monday evening the 2Ist inst., being the opening of the 
session for the present year, the president, Mr. W. Le Feuvre, 
C.E., F.G.S., F.R.G.S., delivered the following address : — 

The Society of Engineers has at length attained such a positi 
in the scien: fic world that it cannot but afford gratification to 
those gentle ne who, some twelve years ago, united with the view 
of lishing it. One of the main objects of this society was to 
call together those various practical sciences allied with the 
engineering profession, and in this the society has met with the 
happiest success. It at present numbers amongst its members 
some of the foremost practical men of our time, and not in one 
branch of the profession alone. It may be said, indeed, that there 
does not exist a society with kindred objects possessing so many 
and varied elements of future success within it. Amongst our 

bers and il we have men of large experience in works of 
design, construction and art, in boiler and marine engineering, 
electrical engineering, iron shipbuilding, gas, ordnance, railway, 
and hydraulic engineers, inventors, and designers of some of the 
most valuable processes of machinery employed in connection 
with the arts and manufactures of our time. I ask myself to 
what elevation may not a society, possessing such advantages as 
these, hope to rise. We must not forget, too, that favoured more 
than any association of a similar ter, we possess the si 
—- of having upon our council the representatives of the 
leading scientific journals of the day. We had for our president 
last year a gentleman who had, for many years, been editor of 








THE acerca Fe ag who now conducts the new scientific journal 
Engineering, which is devoted to the objects of our profession. 


We have also the pm editor of THE ENGINEER upon our 
council, and the editor of The Mechanic’s Magazine, who, in 
company with some of the older and more assiduous members of 
the society, may be said to have watched it from its cradle. The 
late lamented Mr. Parkin Jeffcock, whose life was so heroically 
sacrificed at the Barnsley Colliery explosion, was, as is well known, 
a member of our society. Should that spirit of fellowship which 
pervades and links together such an association as ours stimulate 
some amongst us to devise a means of providing against, or at 
least mitigating, these dire and almost measureless disasters, 
Mr. Jeffcock’s life will not have been sacrificed in vain. There no 
doubt remains much before us to be accomplished. 

Science is but a stripling let loose upon a world, beneath which 
the superstitions of ages are only gradually disappearing. The 
idealism, the imagination, of one becomes a transformed 
reality in a su ing one. That idol of the mind, at one time 
one of the highest elements of fiction, communication and identity 
of —— without sense of distance, is at last woven into the 
web of life. To some of us this may seem but the beginning of 
the dawn. The elements of life, in short, are rapidly changing 
around us. If we are threatened with exhaustion in our coal-fields, 
nature sends us stores of oil, and science becomes id to 
our necessities. We have facilities of transport and communica- 
tion unknown fifty years ago. The progress made in the various 
sciences fixes a remarkable character upon our times, the features 
of which can scarcely be measured without contrasting ages at 
some distance from us. Let us consider America, for instance, 
and imagine that vast territory starting with the manners of our 
times, and contemplate what they must be there, when they are 
at the same distance from us that we are from antiquity. Within 
only fifty or sixty years we find that most of the leading arts and 
inventions, whose blending together produces the features of our 
era, have had their origin. Notwithstanding that this is the case, 
the splendour that marked the dominion of Rome will not bear 
comparison with that which shall hereafter mark the period of 
British supremacy. In Rome we first perceive man fixing upon 
the material world the inspiration of great and imperishable ideas 
and inhabiting, as it were, for the first time his own world. 
*Twas here that Galileo pciet that the earth moved through 
space ; and that Michael Angelo adorned the massive structure of 
St. Peter’s. These were engineers ushering in a reign of civilisa- 
tion and eye Religion, science, art, literature, and progress 
then may be said to have blended into a form of life. It may be 
interesting and advantageous for us from time to time to divert, 
for a few moments, from the consideration of those more practical 
duties which form the especial objects of our association, to take 
@ more comprehensive view of those general foundations upon 
which society rests. It cannot be divested of interest to seek to 
discover the motives which may have led to the erection of the 
more stupendous works of antiquity. 

It is difficult to bring into association the monuments of the 
pagan world with the history of our own age, yet there is no doubt 
a link by which they may be united. In spite of the so-called 
practical character of our times there are some circumstances 
preceding all that has been accomplished which take us back to a 
period when, from our point of view, there was no civilisation at 

1. We seem yet only to survey nature from the windows of a 
palace, listening to the cadences of antiquity. From time to time 
some thought will flash over the mind, lighting up the foundations 
of the wor: and startling us into recollections. There is alwa: 

a certain vague history about the world we inhabit to which the 

a “ of ee = § of —— pat — to be subordinate ; 
it is yet reserv r or science to bridge ov i 

of uncertainty. ew ee ee 





Nature may be said to hold in trust gifts intended to be be- 
queathed to us, but only conferred in proportion to our labour and 
experience in search of them. It is, therefore, our duty to endea- 
vour to discover the interests we are seeking to perpetuate as well 
as to prolong them to posterity. 4 

The invention of the locomotive has called an entirely new era 
into existence. The discovery of the mariner’s compasss has knit 
all the satellites of the human race into one great family as 
gravitation linked together all the planets of the universe. And 
when we consider the character of these great discoveries, most of 
which have transpired within the last century, we cannot shut 
out from our thoughts that the destiny of mankind must be 
necessaril: aaguovell by every fresh conquest achieved over the 
worlds of nature and art. There is, indeed, a sort of majesty 

inging the dawn of civilisation, bidding us to strive and hope. 

It is now approaching two centuries since the discovery of 
applying steam as a motive force was made by the Marquis of 
Worcester. This discovery has since become the principal means 
by which all the leading arts and industries of our time is carried 
on. It has brought into existence a means of d communica- 
tion which, but for the gradual way in which it has entered into 
our system of life, would be thought marvellous. It is indispen- 
sable to the business of the world that railways should be con- 
structed through every habitable part of the globe. Having ori- 
ginated in our own nation, we at length see the locomotive system 
extending on a large and comprehensive scale around us, and we 
shall, no doubt, yet realise some important improvements both as 
to the rapidity of transit and the distance to be traversed, either 
by eee upon our present railway system or by a 


naturally only resorted to for raising money when it abounds and 
interest is low : when the rate of interest is high railway compa- 
nies are compelled to resort to temporary loans, and at such a time 
those who have advanced money on debentures naturally wish to 
have their money returned, and profit by the increase in the rate 
of interest ; an csosuliiagly ,dauing the late crisis it is understood 
that many of the debentures were not re: off because the compa- 
nies resolutely refused to comply with the demands of the holders, 
It might be expedient that the debentures should be issued for 
longer periods, and required to be converted into shares at stated 





inte’ to be named in the Companies’ Act. Such a method 
would considerable advantages over that now in force. It 
would facilitate the closing of the capital account, and the public 
would get more easily at the real value of railway stock. 
(To be continued.) 
THE NORTH STAFFORDSHIRE COLLIERY 
EXPLOSION. 


TuE deposition of evidence in the North Staffordshire colliery 
explosion at Talke, whereby ninety-one persons lost their lives, 
was virtually completed at the date of the last adjournment, for 
although an opportunity is being given to Mr. Macdonald, secre. 
tary to the miners’ union, in Scotland, to prove his allegation 
that the pit had been in a fearful state for months, it is not pro- 
bable that the jury will receive much enlightenment from that 
quarter, it being understood that Mr. Macdonald is not prepared 
to do more than hand over a copy of the information supplied to 
him, which, of course, will not be admissible as evidence. It may 
therefore be taken that we are now in possession of all the facts, 





somewhat analogous system of locomotion to that at p t in 
operation. 

Rivers offer no obstructions to railway intercommunication but 
such as have already been surmounted. At the present moment 
it is proposed to bring together nations between which there is a 
sea of twenty miles, and there would appear to be no substantial 
reason to consider this task impossible, either by the construction 
of a multiple span bridge or a subway across. Such a work would 
have a marked effect not only upon the nations thus linked to- 
oo. but its results would be equally felt at the remotest 

istances between which communication was possible. 

With regard to the possible acceleration of the rate of transit, 
we have already upon trial a system of pneumatic locomotion, 
which may altogether revolutionise our railway system. It is 
even in its present undeveloped form discovered to be a most im- 

rtant auxili It is singular with what a repetition of indif- 

erence discoveries of this nature seem to dawn upon us. It is in 
cases of this description, where investigation may be made on 
scientific grounds, that societies like ours should step in to give 
to the world the benefit of discoveries which otherwise might be 
put off for fifty or a hundred years, if not altogether lost. Now 
there could not be anything more important to this country, con- 
sidering the present condition of its railways, than the discovery 
of a quicker means of transit than that now in use. It is requisite 
that important changes should be made in the railway system in 
use amongst us, either by the Legislature taking some interest in 
its behalf, or by some method of co-operation or yo wn 
between the various companies. It might not be injudicious to 
invite the assemblage of a railway parliament or congress, so that 
substantial and profitable laws should be enacted for the control 
and management of the extensive system of raiiways which now 
aid so materially in the development and well-being of the nation. 

As railway engineering forms an important element of our pro- 
fession, I would desire to take ee this opportunity of 
expressing some further views upon this subject. Referring to 
the past year, there are not many of us who can look back with 

leasure to railways in existence or projected in this country. 

e failure of the Legislature to place our railway system on a 
proper footing has been attended with the most disastrous results 
to the trade and industry of the country at large. Freedom of 
intercommunication belongs, as a matter of course, to the mem- 
bers of every social union. The ——— of society implies inter- 
course, and a road is always one of first objects of solicitude to 
those who quit their native land for a home in the wilderness. 
Our highways were of course free, with this limitation, that 
occasionally, for the sake of the public convenience, parties were 
allowed to expend money on their improvement, for which they 
were permitted to indemnify themselves by a toll. 

ilways are improved highways, and must more and more 
supersede them. ey are highways, however, that can only be 
used under regulation and control. 

The public safety, as well as the economy by which alone a 
railway can be made to yield a return for the expenses of con- 
struction and working, uire that the passengers and goods 
shall proceed along it in trains of vehicles at certain fixed periods. 

is difference between the highway and the railway renders it 
necessary that the latter should be placed under a i 
management, whether conducted by — functionaries or by 
those who have obtained from the legislature a cession of the lines 
with the privilege of indemnifying themselves by fares for the 
outlay. To Parliament, therefore, as the source of the evil, are 
chiefly attributed the heavy calamities which the extravagant 
expenditure on railways has inflicted on the country. There is 
now indeed but one opinion among those who, from their position 
and acquirements, are looked up to as authorities in these matters, 
that the late panic in the — market was chiefly caused by the 
extravagant expenditure on railways. 

It was the heavy and constantly increasing drains of the rail- 
ways, continued during considerable periods, and the infliction on 
the trade and industry of the country of a competition in the 
money market with whers whose engagements often ren- 
dered it necessary for them to borrow on the most extravagant 
terms to avoid a total wreck, that led to the extraordinary rise in 
the rate of interest, which .commerce was unable to support. 
When a rise in the rate of interest is caused by high commercial 
profits it is an unequivocal evidence of prosperity ; but in this 
case the rate of interest actually exceeded the rate of profits. 

For months and months no money was raised for the construc- 
tion of railways at a lower rate of interest than 10 per cent., and 
in many instances at least 20 per cent., and in some cases even a 
higher rate than this was given. Now the ordinary profits of 
commerce have usually been estimated under the least of these 
rates, and it is, therefore, evident that they cannot support an 
amount of interest at all approaching to 10 per cent. The country 
could not supply capital in sufficient amount for the wants of the 
railways and the wants of trade and manufacture, and the conse- 
quence was that a serious pressure on the money market was 
caused, which far exceeded in severity anything before experienced 
in this country. In ordinary circumstances, when profit falls, the 
rate of interest also falls; but the railway demand was altogether 
eXceptional, and trade and industry could not carry on the struggle 
beyond certain bounds. 

e railway world has suffered largely from the distress it was 
instrumental in creating. No description of property has suffered 
more than railway shares from the derangement of the money 
market, owing to peculiar circumstances incidental to railway 
shares. Even now that money can be readily obtained at low 
rates by persons of good credit and available resources, railway 
shares still remain in an extreme state of depression. It is 
believed that some of the companies had been paying dividends 
more or less out of capital. The immensity of the engagements 
into which many of the mee ge entered, their inability to pay 
a series of calls for works which necessarily should be completed 
before they could become productive, led to a vast quantity of 
shares being thrown into the market, and all these circumstances 
conspired to depreciate railway property to the lowest degree. 
Although we may now congratulate ourselves upon the mone- 
tary crisis being past, its effects will be felt for many 
years ,by the industrious classes. The mischief to railways was 
principally caused by the creation of debentures, Debentures are 





and are enabled to form a tolerably correct judgment as to the 
twofold origin of the calamity—a dangerous accumulation of gas 
and the ignition of the deadly compound. It appears, then, that 
the explosion took place on the 13th of December, in what is 
known as the 7ft. Banbury —a seam of notoriously fiery properties. 
The mine in question dips due east and west, at an inclination of 
about one in four, and the upcast and downcast shafts are situated 
low down the incline and on the south edge of the workings. It 
is estimated by competent persons that at the time of the accident 
25,000 cubic feet of air into the mine, by the upcast shaft, 
every minute. Mr. Evans, the Government Inspector of the 
Midland district, questions whether one-fifth of this quantity 
actually passed through the workings, but his colleague, 
Mr. Wynne, the inspector for North Staffordshire, seems 
inclined to admit that the quantity of air sent through the 
mine was sufficient. This, however, appears to be undisputed, that 
the air was carried in one current along the whole of the rise work- 
ings, and back through the deep workings to the upcast shaft. 
Here we have the first element in the catastrophe—a fiery mine 
ventilated by a single current of air carrying into and through the 
deep levels of gas given off from twenty working faces of coal. 
Nevertheless the ce of the scientific evidence is decidedly in 
favour of the hypothesis that, other things being equal, the mine 
with this t of ventilation would have been practically safe; 
but the gr of the plaint made by the official inspectors 
against the management is that the air sent into the mine was not 
skilfully directed. The evidence in support of this allegation is, 
Rr imarily, that in order to meet the demand for coal the deep 
evels were pushed forward with culpable haste, sufficient provi- 
sion not having been made for their ventilation. In the early part 
of last year the back dip by which these deep levels might have 
been easily ventilated was drowned by a flow of water in the mine, 
but the water was pum out by the 11th of August, when it 
was discovered that the floor had been so swollen by the flood that 
it would take some months to restore the air passage to its original 
capacity. It was therefore decided to drive an upbrow instead. 
Mr. Wynne contends that this was cae eg the back dip 
ought to have been cleared out before anything else was done. 
On the other hand, all the other scientific witnesses—Mr. Evans 
excepted—consider that the adopted by far the wiser 
course in driving the upbrow. e second ground of complaint 
against the ment is that the entire ventilation of the deep 
levels, if not of the whole of the workings, into which it must be 
remembered the return gas-laden air was carried from above, 
depended upon the action of a single door on the main jig brow, 
the tramway by which the coals were carried from the rise levels to 
the bottom of the shaft. Here, again, the non-official scientific 
evidence is favourable to the management, though one gentleman 
of t experience thought ‘‘an oversight” had been committed 
in the matter of the single door in the jig brow. Mr. Wynne, 
however, submitted that a very grave error in judgment had been 
committed, for as it was everything depended upon this door being 
kept closed; and, to say nothing of the leakage caused by the 
passage through it of thirteen or fourteen trains of wagons 
every hour, any accident preventing its being closed for a quarter 
of an hour would have been sufficient to divert the air current 
and convert the lower worki into a slumbering volcano. Such 
a casualty actually befel the morning of the explosion a 
train of wagons ran off the rails in this very doorway. It was 
impossible to close it for fifteen or twenty minutes, the life-sus- 
taining current was diverted from the lower workings, and hence 
we have that accumulation of fire-damp which, as we have said, 
was the first thing to be accounted for. ; 

The laxity of discipline in the pit explains the rest. Given, 
a fiery mine, subject to the contingencies we have mentioned, 
where the men were in the constant practice of smoking and 
removing the protective gauze coverings from their safety lamps, 
of firing charges of gunpowder at their own discretion where 
the use of wder at all is strongly condemned by the most 
e€ ien witnesses— where the firemen themselves carried 
ee lights in the return air, and allowed the men to go to work 
in places known to contain gas, on the vague understanding that 
they were to brush it out for themselves—given all this, and the 
wonder is, not that an explosion took place, but that it did not 
happen long ago. 

ith regard to the question of responsibility, the official 

ins rs, the only witnesses, it should be remembered, who 
reflect upon the management, do not impute criminal negligence, 
but they allege very serious errors of judgment, and that the 
frightful laxity of discipline, of which the managers declare them- 
selves to have been ignorant, ought to have been known to those 
who had the power of bringing offenders to justice. On the other 
hand, it is only fair to say that the men, in their fatuity and mad- 
ness, exercised postin, Sere ingenuity in order to keep the 
managers in ignorance of their constant violation of rules framed 
to secure their own safety. 











Tue BELGian Iron TRADE-—(From our Correspondent).—Three 
important measures have been decided on by the Charleroi Com- 
mittee of Forgemasters :—First, the number of furnaces in blast 
is to be reduced to twenty-two; secondly, wages are to be cut down 
10 per cent. ; and thirdly, in consequence of the excessive dearness 
of Belgian coal, purchases of, Prussian combustible are to be made 
by common consent. 

EXAMINATION OF ENGINEER OFFICERS, R.N.— During the past 
week the following engineer officers of the Sheerness Steam Reserve 
have been awarded certificates of proficiency by Rev. Dr. Woolley, 
Director-general of Education to the Admiralty :—-Mr. John 
Stewart, H.M.S. Fearless; Messrs. James Stephens and Stephen 
B. Williams, H.M.S. Cumberland; Mr. Robert M. Rodger, H.M.S. 
Charybdis ; and Mr. John Lewthwaite, H.M.S. Adder. The ex- 
amination consisted of four comprising the following sub- 
jects :—I1st, Arithmétic, i ing vulgar and decimal fractions, 
and square and cube root; algebra, including quantities ; and 
differential and integral calculus. 2nd, Euclid, first six books ; 
and plane trigonometry. 3rd, M ics, dynamics, and hydro- 
statics. 4th, English mar, composition, and history ; geo- 


graphy ; French translation ; elementary chemistry ; and general 
properties of steam, Three hours were allowed for each paper. 
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THE CONVERSION OF OUR OLD FLEET. 


Tue importance of utilising our wooden unarmoured ships 
has been realised for a longer period, and by a greater number of 
men of experience either as sailors or shipbuilders, than is 
generally imagined. The introduction of iron-clad ships, and 
the rapid advances made in the production of ordnance, for a 
time concentrated attention on our new fleet, ships which had 
become old-fashioned im almost a day no longer being deemed 








worthy of regard. A reaction is now setting in, and there is fair | 
hope that steps will be taken to render at least a portion of our 
old fleet useful for modern warfare. We have already so fully 
expressed our views on the entire question of converting our 
wooden ships, that to recapitulate our arguments or to re-state 
our wishes on the subject, is perfectly needless. The principle 
and details of Mr. Henwood’s scheme we have fully explained ; 
and it is obvious that many of the arguments we then put 














canvas to steady the ship, at the same time acting as ventilators 
between decks, and to supply the furnaces with pure air in 
action from the highest point when the decks and hatchways are 
filled with gunpowdersmoke, whichis well known to damp the fires. 

Fig. 6 is intended for a coast-guard or naval reserve ship, and, 
therefore, might retain the ordinary rig, for exercising or other 
purposes, but in all other respects is the same as Fig. 4. 

The principal features in this method of conversion are as 
follows :~-Taking a line-of-battle ship as an example, Captain 


Symonds razees her to the lower gun deck, filling in between the 
timbers below that deck so as to form a solid mass in the wake 
of the armour plates. On the inner side he brings on 6in. of 
teak or oak, and outside a teak backing of not less than 6in. is 
worked on, so as to obtain a dead flat for the armour plates to 
lie against. The greater portion of the plates may be thus put 
on as they are received from the manufacturer, without either 
bending, drilling, or fitting of any description, being secured to 
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forward apply only to the general advisability of converting our 
wooden ships into useful vessels, and do not apply to any system 
of conversion in particular. It is not to be supposed that Mr. 
Henwood is the only gentleman who has elaborated a scheme of 
conversion, and as it is our duty to consider a subject of such 
national importance from different points of view, we now wish 
to call attention to a method of conversion proposed by Captain 
Symonds, R.N., which, though less ambitious than Mr. Hen- 


FIG.3. ° 

the side by heavy angle iron stringers as shown in detail in 
Fig. 10. This method will tend to strengthen the hull longi- 
tudinally, and would render armour bolts unnecessary. 
The space between the vertical webs of the angle irons and 
plates would be caulked, so as to keep them tight in their places. 
Should additional security be required, diagonal braces might be 
introduced, fixed to the webs of the angle iron. Where an 
angle is formed at the point of junction between two plates, 
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wood’s, still possesses some advantages which entitle it to 
quite as much consideration as that of the first-mentioned , 
gentleman. | 

Captain Symonds first expressed his views in 1863 at the | 
Royal United Service Institution, and the scheme now under 
notice was revived by him the following year at the Institution | 
of Naval Architects. His attention seems to have been almost | 
entirely directed to converting wooden ships for the purposes of | 




















instead of planing down the corners to make a perfect joint, it 
is proposed to secure them with a heavy V-shaped T iron, Fig. 
10, which would fill up the angle left, and secure the edges of 
both plates. 

The object of this arrangement is to ensure expedition and 
economy in the first instance. The heavier and more expensive 
plates being left intact would be thus eligible for another ship 
when the present vessel was either disabled or worn out. Over 
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harbour and coast defence, on his combined “ end-on and broad- 
side” principle, in contradistinction to that of the turret system. 
An opportunity is thus afforded us of comparing it with the 
more recent recommendation of Mr. Henwood. Captain Symonds 
divides the ships available for conversion into two classes, i.e., 
“harbour,” and “coast defence.” The former are represented by 
Figs. 1, 2, and 8, and are adapted exclusively for the defence of 
harbours or the estuaries of rivers, being literally fighting 
machines ; the latter, as represented in Figs. 4 and 6, being in- 
tended for block or guard ships. Fig. 4 is capable of operating 
on the coast, or in the Channel if required, the accommodation 
as a sea-going ship being undisturbed. The two iron masts, of 
large diameter, would spread a sufficient area of fore and aft 





the heads of the timbers razéed as described would be a covering 
plate of iron, about 3ft. wide by 2in. thick, secured to the frames 
of the ship by an arrangement of knee plates and angle irons, on 
which Captain Symonds proposes to erect the iron framework of his 
battery, the sides of which incline inwards considerably, and are 
composed of the usual distribution of backing and armour 
plates, secured in the manner previously described. The deck 
or roof of this battery is also to be considerably inclined. It is 
composed of strong wrought iron beams, covered with an iron 
deck backed by teak, the centre part being fitted with iron bars 
to insure ventilation. This deck will prove some protection from 





vertical fire—a necessary precaution in ships that may be ex- 
pected to engage at long range. 


In Fig. 2 there are two plans shown for constructing the 
battery (in both cases the poop and forecastle are entirely re- 
pane | the decks being covered with iron), one with a square, 
and the other with an angulated end. The former is pierced for 
four guns firing parallel with the keel, and six on each broad- 
side, therefore mounting twenty guns; the latter mounting 
fourteen guns, three of which can be fired ahead, three astern, 
and six on each broadside. The ends of this battery being 
angulated, they afford better protection from end-on fire, 
as recent practice has shown. The ports in this battery are on 
a principle lately invented by Captain Symonds, as shown in 
Figs. 6, 7, and 8, by which the largest gun may be trained 
through an arc of 90 deg., which is 30 deg. more than the 
present port will admit of ; it also removes the weight of arma- 
ment nearer the central line of the vessel. 

The battery in these ships is entirely devoted to fighting pur- 
poses, galley, pumps, and everything except bitts and capstan are 
removed to the lower deck. The lower deck is as clear for living, 
and is as well ventilated as that of a first-class frigate of the 
present day. The batteries in every instance are constructed on 
a similar principle, the only difference being that in the coast 
defence ships, which might be required for sea-going purposes, 
the forecastle and poop are retained, leaving “indents” on 
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either side, through which two guns can be fired at either end 
parailel with the keel, thus preserving the same accommodation 
an | protection from sea and weather as in a corvette with a spar 
deck. To support the decks and give additional longitudinal 
strength to the vessel, two keels are fitted under the bilges, and 
bolted to corresponding internal keelsons, the deck being sup- 
ported by fore and aft bulkheads, resting upon these keelsons. 
The wings thus enclosed may be divided transversely, such divi- 
sions being made water-tight. 

The mode of propulsion which Captain Symonds proposes to 
adopte is that by twin screws, on a principle designed by him- 
self, in which the after sternpost is removed, the rudder being 
hung to the main post, and thus more effectually submetged 
and protected, the screw-well being filled up. As it is assumed 
that these ships would be required strictly for defensive pur- 
poses a high rate of speed would be unnecessary; it is therefore 
pro to give them engine power equal to seven or eight 
knots, which would be quite sufficient for manceuvring, i 
the engines of two smaller single screw ships available for that 
purpose whenever it may be practicable. 

One noteworthy feature in this system of 
conversion is, that while the necessary addi- 
tions and alterations to the structure are 
fewer, more simple, and, consequently, more 
economical, than if converted to the turret 
principle, there is no interference with the 
normal strength of the ship, such as would 
be the case in cutting apertures in the deck, 
26ft. in diameter, for turrets, nor are the 
present accommodation or arrangements 
altered or impaired in the slightest degree; 
on the contrary, the strength is materially 
increased in every direction, more especially 
in the bottom, which would tend greatly to 
safety in taking the ground, a contingency 
by no means improbable in such service as 
the converted ships would be required 
to perform; and the “end-on” fire is 
deemed by Captain Symonds to be in every 
case superior to that which can be had from 
| the turret system. 

These ships have been designed to carry, 
niin hen converted, guns of the largest calibre 
now effectively employed afloat, namely, 300-pounders, or 12-ton 
guns, Captain Symonds contends with some force, that in 
making any comparisons between the two systems, both being re- 
quired for immediate service, the guns of the present, which are 
alone accessible, should be dealt with, and not the guns of the 
future, which in fact 600-pounders are, none being yet perfected. 
Therefore, comparing the weight of broadside that these ships 
throw with those altered on the turret principle, it should be 
assumed that they both have 300-pounder guns—hence the 
respective weights would be equal supposing them to be engaged 
on one side only, but if engaged on both sides that of the broad- 
side ship would be double that of the turret. The broadside 
system having the advantage in all cases of firing “end on, 
whereas in the examples given by Mr. Henwood for converting 
large ships the turret cannot fire at a much less angle than 45 deg. 
with the keel at either end. Should 6001b. guns be produced there 
is no reason why they should not be effectively fitted in ships 
upon this principle. Although these deep draught ships are not 
suitable for the protection of the Thames, Solent, Mersey, or any 
such narrow waters, they could be effectively employed for the 
defence of such harbours as Portland, Dartmouth, Plymouth, 
Falmouth, Milford Haven, Cork, and in fact any of the deep- 
water harbours on the coasts of the United Kingdom. 
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Tue Treasury and Board of Trade are said to be framing a 


+ measure for registering railway debentures. 
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A CONSTANT WATER. SUPPLY FOR 


LONDON. 
By J. F. Bateman, Esq., C.E., F.R.S, 


Ar a meeting of the Social Science Association held on Monday, 
2ist inst., C. J. B, Aldis, M.D., in the chair, Mr. Bateman read 
the following paper. 

The question of ‘‘ constant water supply” is one which has 
been agitated not only recently, but on many previous occasions 
in London, and in those places where the opposite system of 
‘‘intermittent supply” has been the mode usually adopted. I 
have been requested to read a paper upon the subject; but as my 
experience lies almost wholly with the system of ‘“‘constant 
supply,” I can do little more than state how far it has been suc- 
cessful, and what are its results in the cities and towns with 
which I am acquainted, and describe what are the difficulties with 
which a town has to contend when the supply is changed from the 
“intermittent” to the ‘‘constant” system. Coming before you 
as a comparative stranger, known only by name, but probably 
presumed to have a certain t of professi knowledge 
upon the subject, it may be expedient that I should state to you 
what my experience is, that you may be able to judge of the value 
to be placed on the observations I may make. 

I first constructed works for the supply of water to towns nearly 
thirty years ago—since which time I have constructed, in whole 
or in part, the waterworks of some twenty-five or twenty-six 
different towns and cities, varying in size from 7000 to 600,000 
persons, and containing a gross population of upwards of 2,000,000. 
I have, besides constructing these works, been consulted in one 
way or another upon a great number of the waterworks of the 
country, which have been in the charge of other engineers during 
the period named, and I therefore ought to know something of the 
subject, unless I have made very bad use of my opportunities. 

My experience commenced in the manufacturing districts of the 
north of England, and at the time of its commencement, twenty- 
five or thirty years ago, the question of water supply was in a very 
crude condition. The system commonly adopted, however, even 
then in that part of the country, was that of cxmtamt supply,” 
and in my early experience I neither thought of nor knew any- 
thing of any other system. In all the towns that I have supplied 
there are, I believe, but three which, at the present time, give an 
intermittent supply of water, and these are towns in which water- 
works existed before I had anything to do with them. In one of 
these, the town of Belfast, the system will be discontinued as soon 
as new works, now constructing, have been completed. In many 
places, and most importantly those of Manchester and Glasgow, I 
have been instrumental in changing the mode of supply from the 
intermittent to the constant system, and it is my experience 
specially with reference to these cities, and the change of systems, 
that I shall endeavour to lay before you. 

The question of constant supply is one which most materially 
affects the comfort and the convenience of the poorer classes and 
the inhabitants of smaller houses. In larges houses ample cistern 
space is generally provided to secure the equivalent of a constant 
supply; but where water is constantly laid on from the street 
mains there is scarcely any occasion for house cisterns, except for 
the supply of water-closets. By proper arrangement, little or no 
inconvenience is experienced from the occasional shutting off of 
water for the changing or attaching of house services. The first 
cost of introducing the water to the house is reduced to the lowest 
possible point, and the pollution, which more or less commonly 
attends the storage of waterin house cisterns, is entirely prevented, 
the water is delivered in the purest, freshest, and coolest condition, 
and very much of the annoyance and inconvenience arising from 
frozen cisterns and burst pipes, which are the common attendants 
of the winter season, is avoided. There is no occasion for exposed 
pipes in out-of-the-way places, for cisterns in roofs or the tops of 
the houses to be filled with soot and dust in summer, and to be 
frozen in winter—and a man may live in tolerable comfort without 
the dread of the water bursting above his head, and deluging the 
apartment in which he resides. But the advantage of constant 
supply to the consumer has been so often and so clearly demon- 
strated, that it is useless to dwell further on this branch of the 
subject. The question of its adoption does not entirely rest with 
the consumers, but with those who have to provide the water. It 
is believed by many that the consumption under the constant 
supply is so great that no company or waterworks can meet the 
demand—it would be ruin to them if they attempted it. I can- 
not but think that all this is a delusion—it is not that more water 
is actually consumed for the use of the individual under the one 
system than under the other; but that the amount of waste which 
results from bad pipes and bad fittings constantly supplied with 
water, is so great as to occasion serious loss and inconvenience to 
a@ water company, and perhaps in some cases to exhaust their 
supplies. The experience of those towns where the supply has 
always been on the ‘‘constant system,” and where every precau- 
tion has been taken for the purpose of securing good workmanship, 
the best and strongest materials, and the most improved appara- 
tus, the consumption of water per head is certainly not more, pro- 
bably less, than it is in towns similarly circumstanced in all other 
respects, but supplied with water on the intermittent system. 
This is abundantly proved by the statistics of water supply in 
such places. For instance, the average consumption of water in 
the manufacturing towns of Lancashire and Yorkshire is from 
sixteen to twenty or twenty-one gallons per head per day for all 
purposes, including trade, and, of course, all the waste which 
may be taking place. In Manchester, the quantity consumed by 
about 600,000 persons, and by the trades demanding water within 
the district supplied, varies from twelve to thirteen million gal- 
lons per day. Of this quantity it is estimated that one-third is 
supplied to manufacturers, leaving the net quantity consumed for 
; nae purposes, including waste, fourteen gallons per head per 

ay. 

The experience of Preston, Blackburn, Bolton, Stockport, 
Halifax, Warrington, and all the other manufacturing towns in 
the north of England, is identical with that of Manchester—and if 
this be compared with the consumption which obtains in towns 
supplied under the intermittent system, it will be found that 
scarcely in any case does the supply fall to so low a point as under 
the constant system. 

In London it is thirty-two gallons per head per day, and in Ply- 

mouth, Devonport, yom Oxford, and other places supplied 
on the intermittent system, the consumption amounts to thirty 
gallons or more per day. 
_ The quantity required in different towns no doubt varies accord- 
ing to the class of inhabitants, the circumstances, and the habits 
of the people, and it is universally found that where water-closets 
exist as a general rule, the consumption is greater than where 
they are comparatively absent. 

It may be well, therefore, to adduce a few examples of what is 
actually required for domestic use. 

_ We have shown that in the manufacturing towns, with an un- 
limited and unstinted supply, fourteen gallons per head per day 
are all that is taken for domestic use. In Preston careful obser- 
vation and measurements, continued during many years, proved 
that ten or eleven gallons were sufficient; but in these towns gene- 
rally the number of water-closets is small. 

The results of a few experiments which were made in Sheffield 
some six or seven years ago will be instructive. Two groups of 
cottages and a single mansion were selected for experiment; the 
water was constantly laid on. In one case the consumption was 
taken by actual measurement by means of a cistern, and in the 
other two cases by a water meter. 
inade without the knowledge of the inhabitants. One was 
a case of sixteen cottages containing eighty-three inhabitants, 
and in these the average consumption upon a fortnight’s trial 
was seven and a-half gallons per head per day. The second case 
was a group of four houses of about £25 a year rental, containing 
twenty-six inhabitants, and here the consumption for a similar 
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The experiments were | 


period was at the rate of five gallons per head per day. The third 
vase was that of a large mansion with thirteen inmates, a bath, 
and two water-closets; here the consumption was at the rate of 
eleven gallons per head per day. The average consumption in the 
town of Sheffield, including the supply to trade, is twenty gallons 
per head per day; deducting the trade supply as ascertained by 
meter, it is eighteen gallons per head per day; but the pressure in 
Sheffield is, with perhaps two or three exceptions, greater than 
that of any town in the kingdom, and any leakage, therefore, 
which might have existed, and which of course would be included 
in the eighteen gallons per head per day, would be much greater 
than in a town where the pressure does not exceed that to which 
pipes are ordinarily subjected. 

Other instances of what is actually required will be given when 
we come to treat of the prevention of waste; but it must be clear 
that there is nothing in the system of constant supply which 
would necessarily create a larger consumption of water than in 
that of the intermittent supply. Anything beyond the proper 
normal requirements of the inhabitants which would be amply 
met by from fifteen to twenty gallons per head per day, even in a 
town largely supplied with baths and water-closets, is chargeable 
to defective pipes or defective arrangements and fittings; and now 
we come to the real difficulties with which the system has to con- 
tend. 

On this point, and on the extent to which waste may be reduced, 
I can give several useful examples. 

In Cambridge, where the supply has always been constant, but 
where precautions against waste were neglected till recently, the 
following are exhibited, for which I am indebted to Mr. Tomlison, 
the manager. In the first half-year of 1865, at which time no pre- 
ventive measures had been introduced, the gross consumption 
per head per day was 31°2 gallons, and the domestic consumption, 
after deducting water sold for trade purposes, 23°1 gallons per 
head. A house to house inspection was then carried out—all bad 
cocks were replaced by those of the best construction, and water- 
fittings of every description were put into proper repair. The re- 
sult was that in the first half-year of 1866 the gross daily con- 
sumption was reduced to 19°56 gallons per head, and the domestic 
consumption to 11°1, being less than one-half of what had previously 
obtained. 

At Newcastle-on-Tyne the water has always been delivered on the 
constant supply system ; but the consumption gradually increasing 
to an extravagant point, a vigilant inspection was introduced, and 
means taken for checking the wasteful expenditure of water— 
sufficient powers having been granted to the company by a recent 
act of Parliament. Mr. Main, the very intelligent manager of this 
company, writes me as follows :— 

“Our gross daily consumption is thirty gallons per head, of 
which seven gallons go to manufactures and trade. Considering 
twenty-three gallons per head to be excessive for domestic con- 
sumption, I was anxious to ascertain precisely where the water 
went to. For this purpose I had the town divided into small dis- 
tricts of three or four streets, completely isolated, and put on a 
street meter toeregister the daily consumption. On comparing 
the results in districts where water-closets prevailed with those in 
which there were none, or comparatively few, it was soon 
apparent that the water-closet, generally from being out of order, 
but in several cases from the crank handle being purposely 
propped up, was the great consumer.” The following are a few 














of the results:— 

No. of inhabi-| yw)... Consumption per 
| tants. Water-closets. | head per day. 

1. Eldon-square | 170 29 | 70 Galls. 

2. Leazes-terrace oo | 275 7 | TT 6 

3. Rye-hill and adjoining | } 

paces: | 880 us | 554g 
4. Framlington-place and | 
Gitto «0 oc ce oo j 770 124 80 (y 

5. North-parade and ditto | 725 173 | eo wz 

6. York-street and ditto 190 25 | 61 . 

7. Lancaster-street and do. 145 12 62 » 
Prudhoe-street and do. 1575 10 j BE se 
Thornton. street and do. 1930 None.  « 
Abinger-street and do. 1595 33 30 ’ 
Shield Field District .. 4845 138 21 ” 





** In order to stop so flagrant a waste we set on a staff of men to 
examine every water-lcoset and tap, and report them, leaving a 
notice that if not put in order within three days the supply would 
be stopped. After the lapse of three days another set of men fol- 
lowed, inspecting only those places reported as leaking, and shut- 
ting off the water where the notice had been disregarded. In this 
way we stopped an immense waste, the effect being immediately 
apparent in increased pressure throughout the town. But that 
measure was only for a temporary purpose, and could not be relied 
upon to effect any permanent saving, and for upwards of twelve 
months we have been going on systematically replacing the present 
water-closets with Guest and Chrime’s double-valve cistern and 
Thompson and Murray’s valve cistern, neither of which can be 
ay to cause a continuous run. In this way we have reduced 

o. 3 district from fifty-five to thirty-four gallons per head, No. 5 
district from sixty to thirty-nine gallons per head, No. 6 district 
from sixty-one to twenty-five gallons per head, and No. 7 district 
from sixty-two to twenty-six gallons per head. 

“The others arenot so complete that I can give you the results 
accurately. 

**In carrying out the change we occasionally meet with opposi- 
tion, but not as yet to any extent. In one district we put new 
double-valve cisterns into every house by arrangement with the 
landlords. The result was as follows :—Tyneside-terrace and 
Mitford-street—number of inhabitants, 930; water-closets, eighty- 


x 

‘* Before the improvement the meter registered (from December 
20th to March 22nd) 2,771,500 = 32°4 gallons per head per day. 
After the improvement (from April 12th to June 26th) 1,160,020 
= 16° gallons per head per day.” 

In a subsequent letter, dated the 17th of this month, Mr. Main 
writes :— 

“T now subjoin particulars of a large district, consisting entirely 
of tenemented property, where several tenants are supplied at one 
tap. You are aware how large a proportion of Newcastle consists 
of property of this description, and I was anxious to show you the 
| results of our improvements in a district different from any of 
those previously given. I may mention that the overhaul in this 
—_ district has been more thoroughly carried out than in any 
other. 

** Diana-street and adjoining streets—number of inhabitants, 
5605; water-closets, 

** Consumption per head per day before improvement in water- 
closets and taps, thirty-one gallons; after improvements, twelve 
gallons, 

** The smallconsumption which generally prevailsin the manufac- 
turing towns of the north of England may, to a great extent, be 
owing to the custom which has commonly been adopted by the 
water companies and several of the corporations of doing their own 
plumbing work. 

“* It is their interest to employ pipes of such strength, and fittings 
of such approved construction, and to execute their work in such 
a manner as to prevent as far as sible all waste from leakage 
and bad taps. They do their plumbing, therefore, not for the 
purpose of carrying on a lucrative trade, but for securing 
thoroughly good materials and workmanship, and the best results 
to all parties have followed. 

“Shortly after the introduction of a new and ample supply of 
water into Manchester in the year 1850, the old system of inter- 
mittent supply was superseded by that of the constant system; 
| but it was only entails introduced. The city was divided into 
| small districts, and all means were taken for seeing that all the 
' pipes and water fittings were of the best description, and suitable 

for use under the constant supply system before the inhabitants 








were allowed to enjoy that advantage. At my suggestion, the 
corporation, in whose hands the water supply was, adopted the 
plan so successfully pursued in other towns, of being their own 
plumbers; but the clamour and opposition of the plumbers of the 
city was too much for popular representation, and the system wag 
gradually relaxed. They discontinued the plumbing, but they 
established a warehouse or shop for the sale of fittings, purchasing 
the very best, and, as far as possible, compelling the few ea to 
purchase from them, allowing the adoption of none which were 
not approved. 

** After a time this was discontinued, and a certain number of 
plumbers were licensed or authorised to do the requisite work on 
certain conditions, with which they were about te comply. These 
regulations are still continued, and there is probably no great 
water supply in the world which is administered with as little 
waste and with as much convenience and comfort to the inhabi- 
tants.” 

It will be thus seen that where everything is in good order, and 
both the water provider and the water consumer do their respec- 
tive duties properly, there is no disadvantage to either party by 
the supply of water on the constant supply system, while the ad- 
vantage to the consumer in the facility with which he obtaing 
water, and the trifling cost at which it can be introduced into his 
premises, are incomparably greater than can be enjoyed under the 
other system. Where, however, the intermittent system has 
hitherto prevailed, the desirableness, and, indeed, the practica- 
bility, of abandoning it, and adopting the constant supply, depends 
very much upon the consumers. If they will submit to such re- 
gulations as are necessary for preventing waste, there can be no 
difticulty in introducing constant supply; it will consume no more 
waste than the intermittent system. The only changes which are 
required are the abandonment of all bad fittings, such as common 
ground taps, leaky cocks, and wasteful water-closets. The cisterns 
already existing in houses which have been adapted to the system 
hitherto employed may remain if it be the will of the owner or 
occupier that they should. If they are large enough they do now 
practically give a constant supply, and it is only just to the pro- 
vider of water that care should be taken to prevent improper use. 
Those who prefer to abandon their cisterns and to take their water 
direct from the pipes, can do so at very little expense. In all new 
buildings there would be no necessity for the expensive parapher- 
nalia of cisterns; a stop-cock on the service pipe of the house 
would enable the water to be turned off whenever repairs or alter- 
ations were required to be made within the house. Little incon- 
venience is felt by grouping a number of houses together, com- 
manded by one stop-cock; and indeed it may be said that complaints 
of inconvenience arising from interruption to the supply of water 
are scarcely ever heard in towns where the constant supply is at 
work. If the public will not submit’to introduce the best descrip- 
tion of fittings, and to prevent waste, and will not subject them- 
selves to the vigilant inspection which ought to be exercised by 
the provider of the water, and be willing to correct everything 
which requires correction, it will be difficult, and in some cases 
impossible, to introduce the constant supply. 

(To be continued.) 


CHARLES CAMMELL AND Co, (LimiTep).—-As the vast extent of 
the establishment under the management of this firm is not gene- 
rally known, we may state that, in addition to the Penistone 
Works, they have the Cyclops and Grimesthorpe Works, Sheffield, 
employing about 3000 hands. The chief manufactures turned 
out at these places are files, railway springs and buffers, Bessemer 
steel rails, tires, ship-plates, all kinds of steel forgings, armour- 
plates (iron), &c., the greater part of which are manufactured at 
the two latter works. 

More F.ioops in Franxce.—The waters of the Seine have been 
gradually rising, with scarcely any interruption, for the last three 
weeks or thereabouts. Both the tow paths under the bridge of 
Bougival are submerged, and the surface of the river at this point 
is only some six or seven feet lower than the maximum attained 
during the freshets of last autumn. The swollen state of the river 
is the more remarkable that frosty weather has prevailed for some 
three or four days. At present the weather is very fine here, dry and 
cold. IfaS.W. wind were to set in, however, disastrous inunda- 
tions might be expected. These periodical floods of the Seine, 
which is not a torrential river, appear to be due, independently of 
the heavy falls of rain and snow, which occur at rare intervals, to 
four causes, i.e. :—1st. Obstructions in the waterway, chiefly new 
bridges and quays. 2nd. Paving and metalling of the streets in 
Paris and in other large cities traversed by the river. (These so- 
called improvements have rendered the surface of the streets al- 
most impervious.) 3rd. Increased deposits of sand and mud at 
the mouth of the river. 4th. The mountains bared and deprived 
of their forests, which are cut down to supply the houses with fuel, 
or the manufacturers with charcoal. This last cause is considered 
by many persons to be the most important of all. 

BEACHING THE GREAT EasTERN. — After her recent arduous 
performances the Great Eastern has become more than ever an 
object of interest, and now that she is bodily out of the water 
she is in a still greater degree a sight to be seen. Her projected 
duty for the ensuing summer—that of conveying passengers from 
New York to the Paris Exhibition—has rendered a thorough over- 
hauling and refitting necessary. Part of this refit has been in 
progress for some weeks, but to render it complete an outside 
survey was necessary, and to that end it was requisite that she 
should be placed on a gridiron. Liverpool, or rather Birkenhead, 
can dock the Great Eastern, but the effort would have been 
attended with some risk and more inconvenience; and it was 
therefore decided to place her on a gridiron specially constructed 
for her on the foreshore about 200 yards south of New Ferry, on 
the Cheshire side of the river. It is placed about one-third of 
the distance between low-water mark of spring tides and the high- 
water, and is about 400ft. long by 60ft. broad, resting on a firm 
bed of clay and shingle. The operation of placing so huge a mass 
on this frame must of necessity have been one of considerable 
delicacy and skill, and some doubt was expressed whether it 
could be safely performed. The risk certainly appeared to be 
great. The first and only attempt was made with the morning 
tide on Saturday, and asthe monster glided quietly and easily to 
her resting-place it seemed to be the simplest thing in the world. 
The Great Eastern moved from her moorings shortly after nine 
o’clock, drawing 18ft. Gin. of water. She was propelled by her 
screw, and was assisted by a tug or two. The tide was at its 
height at 10.20, and registered 18ft. lin. Captain Sir James 
Anderson commanded, and was assisted by Mr. Brereton, C.E., 
successor to the late Mr. Brunel, and Mr. Tocking. She was put 
side on, and came smoothly and easily to the bed prepared for her 
without a single hitch. She was favoured by smooth water. She 
was at once secured in her position by powerful anchors and chain 
cables, and in the early afternoon was high and dry. The first 
glance at a distance of 100 yards or so was disappointing, for the 
long, low line of beach had the effect of making her appear much 
shorter and altogether smaller than she is. On getting under- 
neath her, however, her vast size was at once apparent. It was 
quite an exercise, especially with the mud ankle deep, to walk 
round her. For 18ft. or 20ft. her plates were covered with a 
peculiar kind of gray weed, like coarse hair, which, to any one 
standing quite hell an Bis gave her shell the appearance of the 
skin of a huge Polar bear just emerged from his icy bath. The 
wintry surroundings gave strength to this comparison. Myriads 
of mussels and barnacles had found a home among this weed, and, 
though her bottom is much cleaner than was expected, it will 
take much labour to thoroughly clear the vast surface. Her 
screw appears to be very small in proportion to her size, and it is 
marvellous how it can have any command over her enormous 
bulk. Her paddle-wheels are of course immense, but, as she now 
lies, the lowest paddle is fully 12ft. or i4ft. above the head of the 
spectator on the beach. There is now a full complement of work- 
men engaged upon her, and she will no doubt be ready to enter 
upon her duties in good time.—Liverpool Albion. 
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RAILWAY MATTERS. 

Tue Grand Trunk receipts are slightly improving. 

THE Italian Government advises a modification of its relation 
to the railways. 

Tue Viceroy has resolved upon the construction of a railway 
from Suakim to Berber. 

MEASURES in favour of Irish railways, piers, and harbours, are 
said to be in preparation. 

Up to 1848 Piedmont had not completed the five miles’ railway 
between Turin and Moncalieri. 

Tue London and North Western Company are taking great 
pains to perfect their audit office operations. 

THE Opinione computes the Italian lines at about one-fourth of 
those of France and one-fifth of those of England. 

Mr. Pace has started a plan for converting high roads into rail- 
ways by using peculiar locomotives, and tramways of creosoted 
w 

Tue Brighton and South Coast Company have arranged with 
the South-Eastern the joint use of the line from Bopeep station 
to Hastings. 

TueE Eastern Railway Company, France, has just adopted a new 
third-class carriage. It is two storeys high, and contains seats for 
eighty persons. 

A PETITION for the sale of su 
Chatham and Dover Company has 
Chancery to stand over. 

Or accidents to United States railroad trains causing destruc- 
tion of life there were 82 during the year, and by them 115 persons 
were killed and 607 wounded. 

TuE first locomotive made in New South Wales was satis- 
factorily tested on Thursday, November 15, on the branch line 
between the Redfern Railway station and Pyrmont. 

Or the 3595 kilometres of railway for the whole of Italy 1773 
belong to the northern lines, 1039 to the central or Roman lines, 
751 to the southern lines, and 32 to the lines of Calabria and 
Sicily. 

TueE total traffic receipts on the Piedmont lines, 649 miles in 
length, amounted in the year 1866 to £964,271, and in the year 
1865, on the same mileage, to £1,035,806, showing a decrease of 
£71,535. 

‘THE aggregate produce of all the Italian lines was, in 1864, 
58,726,752f.; in 1865, 60,765,577f.; the proportion being 18,508f. 
ver kilometre in the former, and only 16,902f. per kilometre in the 
Jatter year. 

On Wednesday the following bills passed the standing orders:— 
The Rhymney (new lines, &c.), Thames Navigation, Maidstone and 
Ashford, and the South-Eastern, and the Sevenoaks, Maidstone, 
and Tunbridge. 

SEVENTEEN international railway lines branch off from Paris, of 
which nine go to Belgium, one to Luxemburg, one to Rhenish- 
Prussia, one to Rhenish-Bavaria, one to Baden, three to Switzer- 
land, and one to Italy. 

Captain HvIsH, well known in the railway world from his long 
connection with the London and North-Western Railway Com- 
pany, died on Saturday. Captain Huish was deputy-chairman of 
the Electric and International Telegraph Company. 

It appears that the portion of the railway between Delhi and 
Meerut is nearly completed, and also the portion between Umrit- 
sur and the Beas river. It is expected that these portions of the 
line will be opened for passenger tratiic early in the present year. 


lus bonds belonging to the 
on ordered by the Court of 


Fox the Central Italian Railway lines the produce is of 12,514f. 
per kilometre; for the Southern lines, of 8,046f.; for the Calabro- 
Sicilian, of 8,662f.—an array of numbers from which it will be 
easy to perceive the diminution of movement and activity at every 
step as one proceeds from north to south. 

THE traffic across Egypt is enormous. Immense quantities of 
manufactured goods for India are continually passing over the 
Suez line, and the return of cotton from Bombay by this route is 
in like proportion. There has been a late reduction of 25 per cent. 
on the rate of carriage of goods sent by slow trains. 

THE number of railway bills which will be submitted for the 
consideration of Parliament in the ensuing session is 152, viz.: 
English, 100; Welsh, 24; Scotch, 14; and Irish, 14. In 1866 
the corresponding total was 409, viz.: English, 255 ; Welsh, 74; 
Scotch, 50 ; and Irish, 30. 

THE works on the Great Northern Company’s line from Don- 
caster to Gainsborough are in a forward state, and it is expected 
that it will be ready for opening on the Ist of March next. 
When completed the whole of the coal traffic between Doncaster 
and London will pass over the new line vid Lincoln and Peter- 
borough. 

THE following bills were passed by the examiners on standing 
orders on Monday :—The Crystal Palace and East London High 
Level Junction; the Petersfield and Bishop’s Walham; the Blyth 
and Tyne, the Forth and Clyde Junction and Caledonian, and the 
Skipton and Wharfdale Railways, and the Greenwich and South- 
Eastern Docks. 

Some of the lines in the Tuscan and Roman marshy regions 
give no profit at all, and do not even pay the current ex- 
penses of their daily traffic; while those of northern Italy, the 


very best in the peninsula, yield a produce of 23,374 per kilometre, | 


and that is a little more than the worst French, and a little less 
than the worst German lines. 


A MEETING to promote the movement in favour of railway reform 
was recently held in Waterford, the mayor, Sir Benjamin Norris, 
occupying the chair. _The attendance was very numerous, and the 
agg = a were rendered somewhat important by the fact that 

fr. William Malcolmson, the largest capitalist and the principal 
employer of labour in Ireland, spoke in support of the object in 
view. 

A DEPUTATION, consisting of Mr. Scott (traffic manager of the 
London and South-Western Railway) and Mr. Hedger (harbour 
master to the Southampton Dock Company), had an interview 
with the Lord President of the Council and the Right Hon. H. 
Corry, at_ the Privy Council Office, Whitehall, on Friday, on the 
subject of licensing the port of Southampton for the admission of 
foreign animals under quarantine regulations. 


THE first ordinary meeting of the Winchcomb and Midland 
Company was held at Winchcomb, on Wednesday. The report 
stated that a sum exceeding one-third of the gross estimated cost 
of the undertaking had been subscribed in the locality; that seve- 
ral tenders had been received for the construction of the works, 
but the directors thought it prudent to defer concluding a contract 
until the early spring, and would, therefore, consider any further 
tenders, 

On Wednesday the following were reported to have complied with 
the standing orders :—Midland (additional powers), North London, 
Thames Embankment (North) approaches, the bill of the Midland 
and Glasgow and South-Western companies, the South Wales 
and Great Western direct, the Carnarvon and Llanberis, the 
Great Western (various powers), and the London and North- 
Western (new works). 


THE following unopposed bills were declared on Tuesday to have 
complied with the standing orders :—The Caledonian and Forth 
and Clyde Navigation (Amalgamation); the Caledonian (Forfarshire 
Works, &c.), the Norwich and Sp ding; the Denbigh, Ruthin, 
and Corwen; and Mold and Denbigh Junction ( tion). 
The Thames Subway bill did not comply with the standing orders; 
and the Brecon and Merthyr Tydfil Faustian and the West Cork 
bills were adjourned. 


NOTES AND MEMORANDA. 


Orprvary beer contains a large quantity of phosphate of mag- 
nesia. 

THE value of the gold annually obtained in Great Britain is 
about £20,000; of the iron, £9,250,000; and of the coal, £30,000,000. 

THERE are thirteen railways in Canada, with 2148 miles of road 
open for traffic. The total value, with equipments, is 1,300,000 
dollars, 

THE average quantity of water exhaled from the human body 
during the twenty-four hours is about 1]b. from the lungs, and 
1} 1b. from the skin. 

THE proportion of carbonic acid exhaled by the human body 
is much greater in winter than in summer, and the quantity of 
water is also a little greater in winter. 

THE quantity of carbon exhaled in the form of carbonic acid 
from the surface of the skin in the adult, does not, on the 
average, exceed one-third of an ounce in the twenty-four hours, 

Durinc the growth of fruit, whilst it retains its green colour, 
it decomposes carbonic acid and emits oxygen like the leaves of 
the tree; but when the fruit begins to ripen oxygen is absorbed, 
while carbonic acid is evolv: 

THE temperature of the human body, whatever may be the 
temperature of the atmosphere, is uniformly maintained at 98 deg. 
to 100 deg.; that of birds at from 105 deg. to 108 deg.; and that of 
warm-blooded reptiles at about 85 deg. Fah. 

REGNAULT and Reiset found in their experiments that dogs, 
when fed on meat, exhaled about 74 volumes of carbonic acid for 
100 volumes of oxygen absorbed; but when fed on amylaceous 
substance the quantity of carbonic acid rose to 93 per cent. 

THE air which has passed through the lungs in the ordinary pro- 
cess of respiration contains about 4 per cent. only of carbonic acid. 
In ordinary respirations 30 cubic inches, or about one-fifth of the 
quantity of the air in the lungs, is changed with each act of res- 
piration. 

ACCORDING to the experiments of Despretz, 1 oz. of pure carbon 
during combustion evolves heat enough to raise the temperature 
of 14,200 times its weight of water through 1 deg. Fah., or enough 
heat to convert into vapour 12°63 times its weight of water at 
100 deg. 

From daylight till two o’clock in the afternoon the Atlantic 
cable generally works with great difficulty, after which time the 
working grows easier and more rapid until dark, and all through 
the night it works easily and well. This fact has often been 
noticed on land lines. 

To test the quality of wool, take a lock from the sheep’s back 
and place it onaninch. Ifthespirals count from thirty to thirty- 
three in the space of an inch it equals the finest Electoral or Saxony 
wool grown. The diminution in number of folds to the inch 
shows the inferiority. 

Tue respiration through the skin of cold-blooded animals is 
much more extensive than that effected in the same manner in 
warm-blooded animals. Regnault has shown that frogs and 
salamanders will continue to live for several days after the lungs 
have been removed, owing to this cutaneous respiration. 

In 1865 the length of the various telegraph wires centreing in 
Paris was about 50,000 miles—-enough to put a girdle twice round 
the earth. There were six hundred and ten offices for the work- 
ing of these lines, and the number of messages sent over them 
was 1,967,748, for which the charge was 1,251,655 dols. 

A mass of iron weighing 10001b. at the equator would weigh 
1005 lb. at the poles, anil but 5001b. ata distance of 2000 miles 
below or 1650 miles above the earth’s surface, and only 160 Ib. on 
the moon. On the planet Jupiter, however, its weight would be 
increased to 2600 Ib., while if placed on the sun it would gain 
27,000 Ib. 

Rassits fed upon vegetables emitted from 85 to 95 per cent. of 
carbonic acid, compared with the volume of oxygen absorbed, and 
granivorous birds yielded from 90 to 103 per cent., the volume of 
carbonic acid frequently exceeding that of the oxygen consumed. 
When these birds were confined to a flesh diet the quantity of 
carbonic acid fell to about 67 per cent. of the oxygen consumed. 

Mr. Ratpu, of the Medical Society of Victoria, administered 
prussic acid to various animals, and in all cases found concretions 
of Prussian blue afterwards in the tissues, having failed to detect 
any such coloured masses previously. In two cases of persons to 
whom prussic acid was administered as a medicine the films and 
concretions of Prussian blue were noticed in the blood by the 
microscope. 

Ir an iron wire be twisted during or even after the passage of a 
voltaic current through it, the wire becomes magnetic. When 
the wire is twisted in the manner of a right-handed screw the 
point at which the current enters becomes a south pole; in the 
opposite case it becomes a north pole. If, during the passage of 
the current, the wire be twisted in different directions, the polarity 
changes with the direction of the twist. 

THE disappearance of the acidity in fruits during the process of 
maturation is evidently dependent upon the absorption of oxygen; 
for example, the common cider apple has, on the whole, a 
very sour taste, but by crushing and exposing it to the air for a 
short time the flavour becomes sweet and agreeable, the vegetable 
acid having undergone a slow oxidisation, in consequence of which 
it is converted into carbonic acid. 

In Great Britain and Ireland there are 5,055,000 acres of green 
crops under culture, while France, with nearly twice the extent 
of territory to that which lies within the boundaries of the 
United Kingdom, has 4,318,000 acres allotted for similar produc- 
tions. Bavaria possesses 1,018,000 acres of green crops, and 
Belgium 709,000 acres, both quantities comparatively great. 
Austria has 1,809,000 acres, a quantity relatively small, one- 
eightieth of her whole domain; the Belgian ratio being one-tenth. 


THE first ironworks in America were established near Jamestown 
in 1619. In 1622, however, the works were destroyed, and the 
workmen, with their families, massacred by the Indians. The 
next attempt was at Lynn, Mass., on the banks of the Sangus, in 
1648. The ore used was the bog ore, still plentiful in that locality. 
At these works Joseph Jenks, a native of Hammersmith, in Eng- 
land, by order of the province of Massachusetts Bay, coined silver 
shillings, sixpences, and threepences, bearing the device of a pine 
tree on one face. 

GERNEZ has lately found that many substances, which after being 
fused still retain their liquid form until their temperature has 
been considerably lowered, are nevertheless instantly solidified 
while their temperature at the same time rises again to the 
melting point, either by contact with a particle of the same 
substance, or of another which has recat it, or by friction of 
two solid bodies within the fused mass. Phosphorus and sulphur 
are examples, either of which will instantly commence to crystal- 
lise at the point of contact with a particle of their own kind, or 
with glass which has been touched with the same, or with two bits 
of glass shaken together within the melted substance, the crystal- 
| lisation spreading rapidly throughout the mass. 

THERE are peculiar difficulties in the way of ascertaining 
accurately the conducting power of mercury for heat; but Pro- 
fessor Gripon, of Lille, seems to have overcome them very success- 
fully, and to have made a determination which may be regarded 
as very closely approximating to absolute accuracy. It shows the 
conductivity of mercury for heat to be *407, that of lead being 1. 
Experiments made after Peclet’s method shows that if the con- 

ducting power of silver is 100, that of mercury is 3°54. Mercury 
stands, therefore, the last of the metals, and a little before marble 
and gas coke. It should be observed, however, that the conducting 
wer of this metal for heat and electricity are very different, the 

| former being 3°54, the latter 1°80, 
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MISCELLANEA. 

New public works are spoken of for India. 

ACCIDENTS in coal mines are about to be legislated upon. 

Tue number of telegraphic dispatches exchanged in the city of 
Paris now exceeds 1500 a day. 

AN attempt is to be made in France to transmit messages to con- 
siderable dist by stic tubes. 

THE troops in the Dublin garrison are now all supplied with 
the newly converted breech-loading rifle. 

Tue Government are preparing a measure for the protection of 
the health and comfort of merchant seamen. 

Ir is expected that the Factories Act is about to be extended to 
the trades of Staffordshire and Worcestershire. 

THE cotton operatives want an eight hours’ bill and compulsory 
courts of arbitration as between capital and labour. 

Tue Great Eastern is beached on the Cheshire shore near New 
Ferry, and is being prepared for her summer’s work. 

Tue Exhibition at Melbourne has been visited by 93,056 per- 
sons in its first month—nearly a sixth of the entire population of 
Victoria, 

ALL the of railroad robbers who recently attacked and 
burned a train near Franklin, Killarney, have been arrested, 
thirteen in all. 

Tur death of Sir William Snow Harris, F.R.S., which took 
place last Tuesday at Plymouth, is announced. He was seventy- 
six years of age. 

M. June's patent composition is stated to have proved itself 
superior to all other preparations for preserving the bottoms of 
ships from fouling. 

Ir is understood thatSir R. A. Glass will shortly retire from the 
chairmanship of the Atlantic Telegraph Company. Sir Charles 
Bright, M.P., is spoken of as his successor. 


Ir is stated that Mr. William Dargan is suffering from a severe 
illness, which creates much alarm in the minds of his friends. He 
has been confined to his bed for some weeks. 

ELEVEN cotton mills are now running successfully in South 
Carolina, having 996 looms and 27,200 spindles. he Kalmia mills 
are the largest, having 600 looms and 10,000 spindles. 

THE sheriff of Venango, Pennsylvania, has put up at 
public auction, for unpaid oS e lands of nearly fifty joint- 
stock petroleum companies which have become bankrupt. 

Tue first instalment of 5,000 of the converted Snider breech- 
loading rifles, for naval service, arrived at the Armoury, 
Chatham, from the Royal Small Arms Factory, for issue to the 
ships in commission. 

A MEMORIAL to the Board ‘of Trade, praying for the speedy re- 
sumption of the storm-warning signals established by the late Ad- 
miral Fitzroy has been deposited in the Exchange news-room, 
Liverpool, for signature. 

Axpovt 20,009 stands of the Enfield rifies for land service are 
undergoing the process of conversion to breech-loaders on the 
Snider principle, and the first supply of them will shortly be shipped 
for issue to the troops at Chatham 

THE Moniteur publishes a report from the Minister of Marine 
followed by au Imperial decree, regulating the situation of the 
foremen, skilled workmen, apprentices, and labourers, in the 
naval arsenals of France. 

PROFESSOR RANKINE, at a recent meeting for promoting a testi- 
monial to the Rev. Patrick Bell of Carmyllie, said that the rev. 
gentleman held the same position in relation to the reaping ma- 
chine that James Watt did towards the steam engine. 

Ir has been pro to establish Government Schools of Art at 
Banbury and ML. idstone ; that at Lincoln seems to be in a satisfac- 
tory state ; that at isle is gaining ground again, after some 
depression ; that at Penzance is advancing in popularity. 

On Tuesday, in of the i or vamge 4 of ice on 
the Thames, the tiers of vessels gave way opposite the Custom 
House, and, ing all before them as they were driven down, a 
scene of indescribable confusion, collision, destruction, and wreck 
ensued. 

Tue Russian fleet has been increased during the past year by the 
completion of the armoured frigate Petropaoulawska, and the 
plated battery Kremel. Its monitors have been armed with guns 
of 15in. calibre, and its iron-plated vessels with steel-rifled guns of 
large bore. 

THE Moniteur publishes a notification, contradicting a report 
lately current that the mpeg De! the Exhibition would be delayed. 
It adds that the building will be ready on the 28th of March, and 
that the opening will take place, as previously announced, on the 
1st of April. 

A NEW process in coining has been invented by a melter in the 
Philadelphia mint, by which it is expected the Government will 
save a quarter of one per cent, or 2,500 dols.. in every 1,000,000 dols. 
on all its future coinage. The P pena will remain a secret in the 
possession of the Goverment—if possible. 


Tue turret-ship Wivern is now in Portsmouth harbour, where 
it is likely she will ren.ain until the heavy weather in the Channel 
has abated. The Wivern has proved herself to be useless in a 
rough sea, and, it is said, was in some danger of going down at her 
anchorage in the comparatively sheltered roadstead of Spithead. 


Tue chief manufactories of beetroot-sugar in Germany are at 
Strassfurt. Three or four of them met from five hundred up to a 
thousand operatives, turning out as high as a million pounds of 
sugar to the hundred labourers. The — of the refined sugar is 
ten cents a pound at the factory, and the price of beets is ten cents 
a hundred pounds in the fields. 


Tue yield of the oil region for 1866 was so far in excess of the 
demoed | that it is calculated the present year commenced with 
a surplus on hand in the various markets of the world of 733,000 
barrels of refined oil, which will have to be consumed before the 
production of 1867 can be brought forward. It is hoped oil 
will soon be in demand for new purposes. 

THE revenue of the River Tyne Commissioners in 1866 exceeded 
by £6,000 that of 1865. Last year the commissioners dredged five 
millions and a-half tons of sand and rubbish out of the river, 
being a million tons more than in 1865, and a million and a-half tons 
more than in 1864. The largest ships may now enter Shields 
harbour in safety, and not only has the river shown a great 
increase in the number of vessels that have arrived in it, but the 
Tyne dock exhibited a great improvement in its imports and 
exports in 1866. 


Mr. C. Jounson, of Hull, says that he has adopted the sugges- 
tion of the Recorder of Hull for saving coal, by covering the bottom 
of the grate with a plate of iron, with the following result :—‘“‘ The 
result in my house, where I have had quarter-inch iron plates 
fitted at the bottonr of two fire-grates, at an expense of 2s. each, 
is a saving in coal of about one-third, with a considerable increase 
in heat. A large number of persons here have already satisfac- 
torily tried the experiment, and the use of the plates is likely to 
become gengral in this locality. 

TuE London Street Reform Society, a body whose services are 
greatly needed, have issued a prospectus of the duties which they 
have bee formed to undertake, and which include, among others 
calling for public attention, condensing and making known facts, 
pointing out and making known defects in the law, enforcing pro- 
visions at present neglected, and watching bills introduced into 
Parliament on such matters as paving, lighting, and cleansing the 
streets, the condition of public vehicles, and the general sanitary 
and traffic arrangements of the metropolis, 
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Most of our readers are aware that a line of railway is to be 
carried through the Thames Tunnel, but of the name, object, 
character, and present condition of this line very: little is 
known. The shares were freely advertised at one time, and the 
undertaking was brought prominently before the public, but of 
late, although the works have been vigorously pushed forward, 
little or nothing has been heard about them. The East London 
Railway, as the new line is termed, presents many points of 
interest rendering it worthy of attention, although the works 
present, with certain exceptions, none of the remarkable features 
exhibited by those of the Metropolitan District Railway already 
described in our columns. 

The Act sanctioning the construction of the East London 
Railway was passed in 1865, and the works have been so 
energetically pressed forward by the engineers and contractors 

[that it is confidently expected that locomotives will traverse 
| the Thames Tunnel before a year has elapsed. A glance at the 
annexed map will show more plainly than a column of description 
‘ the direction in which theline willrun. Starting from the Liverpool- 
street station, where it will be in communication with the North- 
Londonand Metropolitan Railways it willrunto Whitechapel-road, 
where a junction will be established with a branch running into 
the Great Eastern Railway. The line will then cross the White- 
chapel-road and the London and Blackwall Railway, and thence 
nearly in a straight line to the river, which it will cross through 
the Thames Tunnel. The line then runs past the Grand Surrey 
Docks and through Deptford, terminating in five branches, 
putting it in communication with the North Kent and the 
London and Brighton Railway at New Cross, and with the 
South London Railway at the Old Kent-road. The Grand 
Surrey Canal will be crossed twice. One of the bridges 
approaching completion we have illustrated elsewhere. It will 
thus be seen that the line will unite the Brighton, South London, 
South- Eastern and North-Kent Railways, accommodating 
in its course the Surrey and Commercial Docks, the London 
Docks, and the East of London. The London and North- 
Western Railway will also be brought into this system. 

The line will thusopen upthe important districts of Rotherhithe, 
Wapping, Deptford, St. George’s-in-the-East, Limehouse, Stepney, 
Whi 1, Bethnal Green, Bishopsgate, and Shoreditch, thus 
affording an outlet by the principal railways of the kingdom for 
the most densely-populated parts of the metropolis. The ter- 
minus, to be erected in Liverpool-street, will be in the very 
centre of business—close to the Bank and Royal Exchange; and 
it will, no doubt, command for this line a vast share of the 
omnibus traffic. All things considered, it will be very bad manage- 
ment if a fair dividend be not paid to those who have invested 
their money in the stock of the company. 

The benefits conferred on London by the projectors of the 
so-called “Underground Railway” have been so clearly demon- 
strated by experience that if half-adozen new lines of metro- 
politan railway were projected, the extraordinary increase of 
traffic would probably in time permit all to get a fair share of 
public patronage __. 

To bear out this argument let us take for example the Metro- 
— Railway, which, with only about four miles opened, and the 

eart of the City as yet unreached, carries more passengers than 
the Great Eastern, with its 665 miles; than the London and 
South-Western, with 513 miles; or the Midland, with 641 miles 
opened ; and the receipts from passengers per mile per week ex- 
ceed by more than 50 per cent. the united receipts per mile per 
week for passengers and goods of the seven great railways having 
terminiin London. These figures we believe to “neon, correct 
as is possible, being compiled from official returns, so that with- 
out at all dis: ing the country lines, the Metropolitan clearly 
takes the lead by a long way. The cost of the property required 
for the East London Railway, we are informed, will not be very 
heavy, owing to the fact that the land for the terminal station 
at Liverpool-street, and for nearly one mile of the line, through 
the most expensive districts—Bishopsgate, Shoreditch, Bethnal- 
green, and Mile End Old Town—is purchased jointly with the 
Great Eastern Railway, the one line running at a high level, and 
the other at a low level directly under the first, by which arrange- 
ment it has been estimated £250,000 will besaved. On the southern 
side of the river, from the Thames Tunnel to the junction with the 
South-Eastern, the cost per mile will be moderate, whilst the tunnel 
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itself has been obtained by the company at little more than 
one-third of its original cost, and without any of the risk attend- 
ing the construction of such a stupendous work. Nothing is re- 
quired, therefore, but to lay the permanent way, and for all 
practical purposes the line under the Thames is complete. 

The Great Surrey Canal Bridge, of which we give plans, sec- 
tions, and elevations, and the detail drawings in full on page 
84, has a centre span of 80ft., and two small side spans, each 
16ft. As will be readily seen from the elevation, the great span 
carries the railway over the canal and the lesser spans over two 
roadways. The head-room from water level to soffit of girder is 
10ft. 6in., being ample room for the boat traffic. The height 
from crown of roadways to centre of soffit of girder is 13ft., and 
at water tables 14ft., so that in passing through the headway will 
not be interrupted by the bridge. 
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GREAT EASTERN RAILWAY COAL DEPOT—RETAINING WALL AT THE JUNCTION OF RAILWAYS 1 AND 2. 


crosses the main road, and is divided by cast iron columns into 
two spans of 25ft. each. The piers are of the ordinary deserip- 
tion, of brickwork, laid on cement concrete foundations, with 
proper offsets; and each pier has a 4-in. drain pipe passing 
through from top to bottom to carry off surface water, and this 
discharges into a 9-in. vitrified pipe, which latter discharges 
directly into the main sewer in the road. Asphalte is carried 
down the end of the arch and bed stone, and wherever its use 
is found desirable. The asphalte is laid on in two coats of jin. 
each, and then covered in. The parapets are of brickwork, 10}in. 
in thickness, neatly panelled, as shown in elevation, and the 
coping is of Bramley Fall stone moulded. The girders are of 
cast iron, of the ordinary description, 2ft. 2in. high,—the facia 
girder being straight, and the inside tapering from 2ft. 2in. at 
centre, to lft. 6in. at bearing points. The girders are in lengths 
of 27ft. 6in., and butt on the centre of the columns. The cross 
girders are of cast iron, the web of each being 1jin. thick, the 
bottom flange being lft. 10in. wide, 2}in. thick, and the top flange 
8in. wide, and 1jin. in thickness. Lewis bolts are used in all 
the girder work. The cast iron columns are of a handsome 
pattern, standing on a surface of brickwork in cement; the 
diameter of the castings is 12in., the capitals are very elegant, 
and are secured to the stem by Lewis bolts and nuts. The cross 
arches between the cross girders are of brick in Portland cement, 
and asphalted as before described. The ballast is then laid, and 
the work is ready for the platelayer and his gang. 

The retaining walls, as shown above, ,are at the entrance 
to the covered way on the southern side of the river forming 
the south approach to the Thames Tunnel. The completion of 
these will shortly be accomplished, there. being only a short 
length remaining to be worked in. The bricks used gene- 
rally on the works are the best Kent stocks. All dimensions 
are fully given on the drawings. The covered way has been 
commenced in two places, and a length put in at each working. 
We are informed that it is intended to « at other 
points of this section at once, and proceed vigorously. The 
length of the covered way will be, exclusive ef the Thames 
Tunnel, three furlongs. 

The embankments at the extreme southern end of the line 
are being formed as fast as the earth can be excavated from the 
covered way. Two locomotives by Messrs. Aveling and Porter, 
of Rochester, similar to that illustrated in Toe Encrxeer last 
August, are employed in hauling ballast, a work which they 
accomplish much more cheaply and economically than horses. 
We may mention that one engine was put on first on trial, and 
answered the purpose so satisfactorily that a second of greater 
power was ordered by the contractors. Several of the ordinary 
road bridges have been finished, and others are rapidly approach- 
ing completion. a 

At the London Docks the contractors’ workshops have been 
erected, and large quantities of materials for the operations are 














The abutments and piers are built of brickwork, laid in blue 
lias lime mortar. The foundations are of Rortland cement con- 
crete. 

On referring to the section through the centre of the bridge, 
it will be seen that there are three sets of rails of 4ft. 84in. guage, 
the width in clear of dividing girders being 15ft. 2in. The 
batter of the piers is 1in 8. The coping of the parapet is of 
Bramley Fall stone, neatly moulded. The entire width of the 
bridge at the points marked aa, or over the roadways where 
no intermediate girders occur, is 43ft. 6in. The wrought iron 
lattice girders for the large span are four in number, made for the 
contractors, by Mr. T. Shaw, Cannon-st,, 8ft. high in the centre, 
and 4ft. high at bearing points. The top and bottom flanges 
2ft. wide. The width in clear of box-plates is 1ft. 3in. Height 
of girder from out to out, 8ft. Stifners are placed 6ft. apart. The 
camber of each girder is 2in. The rivets are jin., with a 4in. 
pitch. The web of side girders is }in., and the angle irons 3in. x 
3in. x fin. and jin. rivets. The flanges are 9in. wide, and fin. 
thick. Our illustrations, prepared from drawings courteously 
placed at our disposal by the engineers, are of such an elaborate 
character, and so fully enter into the minute details of the work, 
that it is unnecessary to do more than point out afew of the 
leading features and dimensions. The road openings are spanned 
by ordinary wrought iron girders, lft. 6in. in depth. 

The bridge at Cross-street, Rotherhithe, as shown on page 8, 


already on the spot, so that there is no occasion for any delay. 

The company’s staff includes Mr. Hawkshaw, engineer-in- 
chief; Mr. G. R. Stevenson, C.E., Mr. J.S. Burke, C.E., and 
Mr. Benjamin Burleigh, C.E. The contractors are Messrs. 
Brassey, Wythes, and Lucas Brothers, represented by Mr. 
Harrison. 








Socrerr or Encrnerrs.—At the meeting of the Society of 
Engineers held on Monday evening, the 2lst inst., the following 

entlemen were ballotted for and duly elected members :—Harry 
ftaule Ffinch, Colombo, Ceylon; John Jasper Horner, 30, Avenue- 
road, Hammersmith; Ewing Matheson, 32, Walbrook, E.C. ; 
Jabez Church, Hamlet House, Chelmsford; Joseph Bennett 
Howell, Sheffield; Thomas Jourdain Huy, 19, Great College- 
street; Arthur Jacob, B.A., Croydon; Henry Gielgud, 3, George- 
yard, Lombard-street ; John Wood, Church-street, Nuneaton; 
Charles Sexten Baylee, 11, Oakley-crescent, Chelsea. Associates : 
Joseph Cash, Hove, near Brighton; Johannes D. F. Hald, 93, 
New Broad-street; James Young Davidson, 5, Brunswick-place 
Lewisham; William Oxford, Grosvenor-road, Pimlico. The names 
of a large number of candidates were announced for ballot at next 
meeting on the 4th February. At the last meeting of this society 
the accounts for 1866 were read, and premiums awarded to Mr, 
Carl Wessely, for his paper on ‘‘ Arched. Roofs ;” Mr. Thomas 





ill, for his on the “ Bridge (six way), Place de l'Europe, 
Paris ;” and to Mr. Arthur Jacob, for his paper on “ Reservoirs 
and Embankments.” 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


EFFICIENCY OF PROPELLERS—WORK OF OARSMEN, 

Sir,—I am indebted to Mr. Airey for having shown (in THE 
ENGINEER of the 18th inst., page 38) that Article 10 of my com- 
munication on the efficiency of propellers (in THE ENGINEER of 
the llth inst., page 25) requires further explanation. I have 
estimated the greatest waste of work per second from losing the 
energy of the feed-water relatively to the ship, in the absence of 
throttling, as being measured by multiplying W, the weight of 


feed-water per second, simply by the height i due to the velocity 


of feed v 
estimate. 
2. It is true that the carrying of the feed-water forward along 


with the vessel produces aconstant backward thrust, But so soon 
6 


as the feed-water during tbe process of discharge has acquired the 
sternward velocity v relatively to the vessel, so as to be once more 
at rest relatively to the still water outside, the reaction of that 


water produces a forward thrust = which constantly balances 


g 
and exactly neutralizes, at all times and under all circumstances, 
the before-mentioned backward thrust; so that the combined 
effect of those forces on the resistance of the vessel is nothing. 
‘The waste of work does not arise from an increased resistance to 
the advance of the ship, but from the necessity of re-impressing 
by means of the machinery upon the feed-water the relative 
velocity v of which it has been deprived ; and the work required 
for that purpose is ; being that of overcoming the reaction 


Wr _with a velocity increasing by degrees from o to v, and 





I will now give more fully the reasons for that 


— 


. v 
having the mean value 5. 


3. In another passage of Mr. Airey’s letter he objectsto my regard- 
ing the loss of work from impressing the acceleration s on the water 
w). as being not necessary 
but contingent. In answer to this I have to explain that under 
the head of *‘ necessary loss,” I include only such loss of work as 
cannot by any mechanical contrivance be avoided. Sudden changes 
in the velocity of any confined stream of water can easily be 
avoided, and are actually avoided in well designed hydraulic 
machinery, by causing the area of the passage traversed by the 
water (to which the velocity is inversely proportional) to change 
gradually, and by so shaping or moving the blades or other solid 
surfaces which drive the water that they shall glide into it edge- 
wise. When I stated in Article 8 of my communication of the 
1ith that the advantage of acting gradually on the water appeared 
to be kept in view in Ruthven’s centrifugal pumps, I referred to 
the facts that the water is fed to the pump near the centre, where 
the blades move slowly, and discharged at the circumference, 
where they move past; and that the leading edge ofeach blade at 
the bottom of the pump is carried forward, as if for the purpose 
of gliding edgewise into the water. It is evident that the gradual 
acceleration of the water is at all events aimed at in Mr. Ruthven’s 
apparatus. 

4. If, indeed, the whole velocity of discharge, v +s, were sud- 
denly communicated to water previously moving along with the 
vessel, there would bea waste of work over and above that due to 


the loss of the energy of the feed-water, amounting to Wey, 
4, 


suddenly, and not gradually (viz., 





the total work per second (irrespective of friction) would be 
=e + oP being just double of that given by equation 7 of my 
former communication, Article 13, and the efficiency would 

o<w ; being even a worse result than that given by Mr. 
Airey. To illustrate this numerically, I will use the same data as 
before, viz.: W = 11,200 lb. per second; v = 15ft. per second; 


s = 15ft. per second; and R = ws = 52171b. Then— 
y Ratio to use- Foot-pounds LHP 
ful work. per second. Koei 
A. Useful work R v = Wes an it Bad 78,255 ww. 142 
B. Necessary loss 'W = aero ee: See 39,1273 71 


g 
F, Additional loss if energy of feed- 


water is wasted -— 2... w- 4 


a 39,1274 .. 71 
G, Additional loss if the velocity 





v + ¢ is impressed suddenly; 
Wet 2... 156,510 284 
29 ee er tJ ’ ooo P63 

Total work exclusive of friction (the 
efficiency being 0°25) ... ... .. 4 .» 313,020 ... 568 
5. A correspondent writing from agian College, Oxford, 
with the signature ‘“*T, H. T. H.” asks whether I canstate approxi- 


mately the percentage of useful work performed by the oarsman. 
Iam sorry that I am unable to do so, owing to the absence of 
experimental data as to the total work done by rowers. Of the 
useful work, a very interesting illustration is given in a r by 
the Rev. Samuel Haughton, F.T.C.D., in the «* Practical Mecha- 
nic’s Journal,” for September, 1866, page 168; the boat being the 
Oxford University eight-oar of 1866. Professor Haughton com- 
putes the “‘ augmented surface” of the boat by a formula of mine, 
and then uses a co-efficient of resistance, 1lb. per square foot of 
“augmented surface” at ten knots, deduced by me from experi- 
ments on iron steamers and canal boats. The resistance as thus 
estimated must certainly betoo great; for the skin of a racing-boat 
is much smoother than that of any iron vessel at any time. It is 
preferable, then, to use a co-efficient deduced from an experiment 
upon the same boat, made with the dynamometer by Dr. Parkes 
and Mr. Maclaren, and cited by Professor Haughton in his paper. 
That experiment gave for the resistance of the boat, fully bated, 
at a speed of 2°65 knots, 7lb. The speed at which she was 
rowed by her crew of eight, was 8°57 knots. Estimating the re- 
sistance as varying proportionally to the square of the velocity, 


its probable value, at the latter speed, was 7 X (Fe) = 73:2 Ib.; 
5, 


which being multiplied by her speed in feet per 

second . . ° ° ° ‘ ‘ 14°465 
gives for the useful work per second ° ° 1058°8 foot-lb. 
or 1°93 horse power ; being at the rate per man of 


8 = 152°35 foot-lb. per second ; 


or about 0°24 effective horse-power per man. 

6. The following calculation of the co-efficient of resistance of 
that boat is founded on the measurements given Professor 
Haughton, and on the experiment already mention Length, 
52ft.; extreme breadth, 2ft.; load draught of water, 0°75 ft.; 
mean immersed girth, 1°75 ft.; “co-efficient of augmentation,” 
1254; 52 x 1°75 x 1°254 = 114°11 square ft.’ “augmented sur- 
face;” resistance at 2°65 knots, 7lb.; then 
____ Resistance ee 
Speed * X aug. surf. 70225 x 11411 — 0°00874 Ib.  aeallien tae 
foot ’ 1 nce at 1 knot; or 0°874 1b. at 10 knots, 








This is about seven-eighths of the resistance of clean painted 
iron ships. 
W. J. Macquorn RANKINE, 
Glasgow University, 21st January, 1867. 





THE FLOW OF GASES UNDER PRESSURE, 

Srr,—In reply to your request for ‘‘ some particulars of the ex- 
periments from which I have drawn the deductions” contained in 
my twe former letters to you on the subject, I have much pleasure 
in furnishing you with the desired information, but particnlarly 
wish it to be understood that the principal deductions were not, as 
se note implies, drawn from experiments, but were arrived at 

y reasoning, and were confirmed by experiments, contrary, I 
admit, to my expectations. Indeed, knowing how widely most 
experiments in hydro-dynamics diverge from theoretical deduc- 
tions, I was quite as much surprised to find that an allowance of 
5 per cent. for friction made my formale correct, and that my 
principal deductions was nearly, if not quite, absolutely true, as I 
was at the facts themselves. Under these circumstances, I have 
naturally the double object in view in making known the facts, 
and establishing the correctness of my theory; and I think it must 
be admitted that if anyone by a new line of reasoning arrives at a 
most unlooked-for conclusion, which is afterwards found to be 
corrct, it is very strong evidence that his reasoning on the subject 
was sound. To avoid being chargeable with having claimed too 
great a correspondence between my formale and experiments, I 
must premise that all my experiments on the relative discharges 
at different pressures were made through tubes, and that there 
had, therefore, to be made a further allowance besides the 5 per 
cent. already mentioned, which required an alteration of the 
coefficients ¢ and k to that extent, when the rule held good; for 
instance, the numbers represented by the curve a, b,c, in the 
ENGINEER of the 4th inst. were obtained by making 
the coefficient c = 116, whereas the actual coefficient was 
10°5, and the velocities were through a tapered nozzle, 
2 in. diameter, at the end of a pipe j in. diameter, about 5ft. 
long, —the ratio of 11°6 to 10°5 being that of the absolute velocity, 
through a bell-mouthed orifice, to the experimental velocity 
through the nozzle mentioned, in corresponding circtmstances 
as to the inner and outer pressures. 

Making v= the velocity into the air by my formale, when 
c= 10.5 and v, = the velocity of the above experiments, of 
which there was only one taken at each pressure, then 
whenP wasA+4 A+8 A+12 A+16 A+30 A+ 45 
v would be 684 805 846 856 870 881 
Vx Was 680 808 851 854 860 882 

My experiments were of two kinds : the first consisted in ascer- 
taining the weight discharged, and the second in ascertaining the 
elastic force in different parts of the experimental tube ; the 
value of the latter consisted mainly in corroborating the relative 
discharges at different pressures by a process of reasoning: but this 
I will not touch on at present, merely remarking that they were 
quite sufficient of themselves to have established the law of the 
velocity of the steam being acquired when the outer pressure is 
half that of the inner or boiler pressure; and as I have no doubt 
this will be generally considered . far the most remarkable state- 
ment I have made, I will direct my attention at this time to that 
point mainly. 





The weight discharged was calculated from the amount of heat 
the steam imparted to always the same quantity of water in al- 
ways the same iron bucket in which it was condensed. This | 
method of ascertaining the weight was adopted in preference to 
weighing the bucket before and after the experiment on account | 
of its much greater accuracy, especially in a relative point of view, | 
because my principle object in experimenting was to become | 
acquainted with the relative discharges under different circum- 
stances, 

The bucket was always filled exactly seventeen inches deep, when, 
by allowing the iron of the bucket to have the same specific heat 
as that of an eighth of its weight of water, the capacity for heat 
of the whole was equal to that of 100 lb. of water; and the expe- 
ment usually lasted exactly a minute. 

The total heat of steam was taken to be constant at 1,200° Fah. 
I am aware it is not absolutely constant, but it is quite near 
enough that for my purpose; besides, as far as regards the question 
of the equality of the velocity into all outer pressures—which are 
half, or less than half, that in the boiler—it does not matter what 
may be the total heat of steam. 

The plan adopted was generally as follows :—The outer end of a 
tube, about ljin., leading from the boiler, was stopped up with a | 
plate ; into this plate the experimental tube, generally about jin. , 
diameter, was screwed: the outer end of the experimental tube } 
tube was screwed into the end of another tube, much larger than | 
the experimental tube. This last outer tube was led by a bend | 
into the bucket of water mentioned already, and the temperature | 
of the water having been accurately taken, the steam was turned ' 
on, and P being the pressure on the boiler, P» was that taken in 
the outer tube a short distance before the end of the experimental 
tube (I had also an arrangement to prevent spluttering or noise 
during the experiment). Exactly at the end of a minute the stop- 
cock was shut, and the temperature then taken by a thermometer 
that had remained in the water during the experiment. 

By partially stopping up the outer end of the outer or conduct- 
ing Pipe, the pressure P. would be increased in it; by leaving it 
open there would be a partial vacuum in it: and by this means I 
saved the outer pressure. 

With an experimental tube ,;%in. diameter, 3jin. long, bell- 
mouthed next the boiler, in which the pressure was kept steadily 
at 45 lb. plus the atmospheric pressure, the following results were 
obtained, where ¢ = the degrees of heat imparted in a minute to 
the water, the temperature of the water at the end of each expe- 
riment being nearly the same. 





Outer pressure = Po. é Calculated velocity. 
A + 16 = 31lb. wo Oe ose 858 
A+l11=26lb. ... 118} a 861 


A— 4a. Me 862 
A bell-mouthed tube, 4in. long in the parallel part, and yin. dia- 
meter, gave 


Outer pressure = Po t —_ 
A+12=27 ... 1304, average of two experiments 948 
A— 8= 7 . 182 ditto 956 


In the pair of these experiments where the outer pressure was 
A + 12lb., the temperatnre of the condensing water was con- 
siderably higher at the beginning of the experiments, and 7 deg. 
higher at the end of it than in the other pair, whereby in the 
first case the steam did not lose so much heat by 7 deg. as in the 
second, and quently the lensing water was not heated 
quite so much as it would have been if it had been as low as in 
the other, where P, was A -— 8. 

I think these, taken together with the evidence of the correct- 
ness of my formule contained in the correspond between the 
ratio of the velocities given by them, and the experiments—blowing 
into the air from 4lb. above the aimospheric pressure, to 45 1b. 
above it—already given, and adding the fact that through a bell- 
mouthed orifice I obtained within 5 per cent. of my theoretical 
velocity (that is, allowing my calculation to be correct), and add- 
ing also the circumstance that my other set of experiments com- 

letely corroborate and prove those already given in this respect 
which, of course, you have only my word for at present), make 
altogether a weight of testimony which it is not easy to upset in 
proof of the truth of the proposition that the velocity of discharge 
of steam is not increased Cousins the outer pressure below half 
that in the boiler; and as the reasoning by which I anticipated 
the result is applicable to all gases, what is said of steam may be 
predicated of all. 

As I have said before, I tried a very large number of experi- 
ments, of which those given are one or two selected from my 











memoranda, I should be very glad to learn that some one who 


== 


has better opportunities than Thad, would take up the subject b 
making more accurate and varied experiments, though for all 
practical purposes I believe mine are sufficient. You must excuse 
this long letter, as I could not condense it into less bulk with 
justice to myself. R. D. NAPIER. 

Birkenhead, January 22nd, 1867. 

[We have received a number of letters intended for insertion in 
our columns, all requesting information which the foregoing com- 
munication supplies, Their publications, is, of course, now ren- 
dered unnecessary.—Ep. E.] 








THE SCHINZ FURNACE, 

Srr,—In your last impression I read with some surprise your 
extract of M. Fiéret’s paper on the Schinz gas furnace, in which 
he criticises the Siemens regenerative gas furnace in the usual 
language employed by M. Schinz in his numerous publications on 
the same subject, without having gone to the trouble, it appears, 
of inquiring for himself into the principles involved. 

I request a short space in your next number, in order to prevent 
misapprehension on the part of your readers on a question which 
has become of practical interest to some of them. 

M. Fiéret’s first objection to the Siemens’ furnace is that the 
gases are cooled down before they reach the combustion chamber ! 
This, properly speaking, is not the case ; for although they are 
first cooled, they are heated in the gas regenerator to very nearly 
the temperature of the furnace itself before reaching the combus- 
tion chamber; and if M. Fiéret did not simply ignore the existence 
of this all-important adjunct, he would easily comprehend that 
the temperature with which the gas enters the regenerator does 
not influence its final temperature in the least degree: only the 
range of temperature in the regenerator will be increased. How, 
then, can the previous abstraction of this heat be called a waste? 
It would, indeed, be wasteful not to abstract it thoroughly, be- 
cause in so doing the following very important advantages are 
secured, viz. :— 

Istly. No closed ash-pit or fan-blast is necessary in consequence 
of the unequal balance between the hot ascending and the cold 
descending columns producing the necessary onward pressure. 

2ndly. The gas producers can be separated from the furnaces 
and can be formed into one large group outside the works; thus 
saving both labour in tending them and useful space, as well as 
preventing dirt in the works, and insuring through their combined 
action a uniform quality of gas. 

3rdly. The condensation of the vapours of water, ammonia, 
and sulphurous acid is in many cases a material advantage to the 
work done in the furnaces. 

In proof of this latter proposition, I need only remind you of 
a notice which appeared in one of your late impressions to the 
effect that the Swedish Ironmasters’ Association had rewarded 
Mr. Lundin with a premium of £1200 for having introduced 
an apparatus to cool the gases of the Siemens’ furnace, 
which premium might, however, have been saved if the associa- 
tion in question had consulted my English specifications, or had 
paid a visit to Crewe, St. Helen’s, Barrow, or the works of M. 
Gregorini, at Lovere, Lombardy, where peat gas thoroughly 
condensed is used in puddling. The defect of the Siemens’ fur- 
nace, in this case, was that it did not provide for the cooling of 
the gases, and now the fault is that it dn provide for it! Thus 
it would be impossible to please all parties, though I am bound 
to side with the Swede, who has at least comprehended the value 
and nature of regenerators, of which M. Fiéret has evidently no 
conception. So far from sharing his view that a gas producer 
should be crammed under each furnace, I trust that the time 
is not far distant when one set of gas producers will be made 
to supply a whole manufacturing district, or when they will 
be established at the bottom of old coal mines, in order to 
utilise those vast accumulations of broken coal which at present 
amount toa national loss. The light ascending column from the 
pit would impart sufficient onward pressure to the gas to propel 
the same through brick culverts to a distance of many miles, and 
the gas producers themselves would establish a thorough ventila- 
tion of the mine, while the cost of raising and transporting the 
fuel would be saved. 

The next cardinal vice of the Siemens’ furnace is, according to 
M. Fiéret, that the gases are introduced parallel into the furnace 
and produce consequently a long flame. M. Fiéret must have 
derived his knowledge on this point from a long glass furnace, for 
if he had examined a puddling or a steel-melting furnace, he would 


| have found a totally different ‘“‘dosing” as he terms it; the fact 


being that the intimacy of mixture has to be adapted to the dimen- 
sions of the space to be heated uniformly; and if M. Fiéret were 
to attempt to heat a plate-glass furnace containing twenty-four 
cisterns by a quick mixture, he would find some of his pots melted 
bodily before others had well commenced to work. 

As regards the proportioning of the gas and air, it appears to 
me that nothing can be much nearer perfection than the regenera- 
tive gas furnace in this respect, considering that gas, air, and 
chimney valves are at hand to regenerate the flame with nicety. 

Another objection is that the Siemens’ furnace is not protected 
externally against loss by radiation, and M. Fiéret seems to ad- 
vocate the construction of furnaces of porous bricks. He omits 
apparently to state how long these furnaces would last under the 
Seleemne of intense heat, and if he had looked about he would 
have found that, in all cases where it is practicable, the Siemens’ 
furnace is surrounded with a thick layer of non-conducting 
materials. 

In conclusion, I have to refer to Mr. Schinz’s patent of 1861, 
which you recommend to the attention of your readers as being 
open to the public, and containing excellent matter: allow me to 
state that the invention there claimed is fully contained in my 
patent of 1857, No. 1320, and that this circumstance, together 
with a general want of success elsewhere, have probably deter- 
mined Mr. Schinz to allow the patent to drop. The more recent 
efforts in the same direction fby M. Boetius and some others will 
doubtless find their own level also without any active intervention, 
and will serve at any rate to bring about a more general apprecia- 
tion of the principles of combustion, which I, in conjunction with 
my brother, Mr. Frederick Siemens, have advocated with con- 
siderable practical success for a number of years. 

C. WILLIAM Stemens, F.R.S. 

London, 3, Great George-street, Westminster, 8. W. 

23rd January, 1867. 





THE FIRST STEAM ROAD ROLLER. 

Sim,—In your valuable journal of the 28th December last you gave 
some interesting details of the system of road making, &c., adopted 
in Paris, extracted from a report by Mr. R. Arntz, surveyor to 
the Metropolitan Board of Works for the Westminster district. 
In the concluding paragraph Mr. Arntz states, “* he is of opinion 
that the steam roller is a valuable invention, and that it could 
be used with advantage upon the macadamised roads of London.” 

The impression might rea lily be drawn from the tenor of this 
report that the French were the first to carry out this valuable in- 
vention. This, however, is not the case, as Mr. William Clark, 
M.I.C.E., engineer to the municipality of Calcutta, conceived the 
idea of such a machine, and nearly four years ago Mr. Clark and 
myself designed and patented the first self-propelling road roller, 
one of which was made by Mr. Wordsell, of this town, and sent out 
to Calcutta early in 1864, and the result of its working has esta- 
blished beyond doubt the great superiority and economy of steam 
rolling. 

Upon the issue of our printed specification you were good enough 
to publish an engraving of the invention. Some time after this 
the French machine was made, and its use on the roads of Paris 
has further demonstrated the advantage of steam rollers. We at 
the time endeavoured to introduce the system in various parts of 
this country, but met with the usual discouragement and disincli- 
nation on the part of the various corporate ies to try a new in- 
vention, One worthy alderman thought rolling very objectionable. 
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—_—_—_—_—_——— 
Our neighbours, however, with their usual quick perception saw 
the advantage, and quickly adopted the idea, 

It is obvious a steam roller, to be efficient, should be self-con- 
tained, and be able to roll the full width of the machine. It 
should be capable of going backwards or forwards, and be under 
complete control for stopping, guiding, or turning in the least 
space possible. These are some of the advantages possessed by our 
patent roller; and now the public mind is prepared to have the 
rough macadam smoothed and consolidated b ‘steam power we 
hope shortly to show the advantage of our machine. ns 

i woeld not, I think, be a very difficult matter to utilise the 
tractive power of the steam roller, in connection with other suit- 
able apparatus, for clearing the streets of snow in cases of 
emergency. , 

Ws. Batno, 

Lee Bridge House, Birmingham, Jan. 16th, 1867, 





EXPLOSIONS IN MINES. 

Srr,—In a recent issue of THE ENGINEER there appeared an 
interesting letter on the above-named subject. As, however, that 
communication includes some stat ts which are open to ques- 
tion, or at least amenable to discussion, I venture to offer a few 
comments upon them. The whole matter of mining economy is 
of so much importance that, like our mines and collieries them- 
selves, it cannot be too much ventilated, and hence I feel the less 
hesitation in troubling you on this occasion. Mr. John Clark has 
evidently devoted great attention to colliery operations, and was, I 
am sure, actuated by the best intentions when he addressed him- 
self to your deservedly influential journal. If I differ from him 
I am not antagonistic, and he will give me credit for sincerity. My 
idea of the formation of fire-damp or carburetted hydrogen is that 
it :esults, not from distillation like coal-gas from coal, but from 
active decomposition of the vegetable substance from which coal 
itself is formed. What is known as marsh gas, for example, is 
identical with fire-damp, and marsh gas is being hourly generated 
by the decomposition of vegetable substances in rivers, ponds, 
ditches, and similar places. ‘* Central heat,” is, therefore, not 
necessary to produce fire-damp. Its creation, like that of marsh- 
gas, is a matter of every-day occurrence, although the circum- 
stances attending its development are different. 

Your correspondent asserts that ** fire-damp,” per se “* is not in- 
flammable,” but this I conceive to be an error. It is, in my opinion, 
at all times inflammable when in a pure state, although it is never 
explosive unless intermixed with certain per centages—i.e., those 
ranging between 85 and 924 in the 100 of the oxygen of the atmo- 
sphere, Fire-damp in its purity--if one may use that term in speak- 
ing of so deadly a substance—may readily be burned without risk 
of explosion. 

In speaking of three kinds or causes of death, resulting from ex- 
plosions in pits, Mr. Clark alludes to “‘crushing by air.” This is 
an erroneous impression ; and J may ask why persons who are unfor- 
tunate enough to be in the very midst of an explosion are not 
‘**crushed” to death? The sudden rarefaction of the atmosphere 
caused by an explosion induces, by a natural law, a rush of air to 
fill the partial vacuum, and in its passage it may throw them down or 
dash them against the walls of the pit. This is not crushing them 
by air, however, in the sense in which, I presume, your correspon- 
dent uses the phrase. Perhaps he will explain. Again, in refer- 
ence tochoke-damp, Mr. Clark observes that it is not carbonic acid, 
but ‘‘ ordinary atmospheric air, which has had the oxygen or life- 
sustaining part burned out of it by the recent combustion.” I 
believe choke-damp to be a mixture of nitrogen, carbonic acid, 
and watery vapour, with sometimes a little oxygen or fire-damp. 
The carbonic acid present in choke-damp poisons and kills just as 
it does in its pure state. This is proved by the fact that ten per 
cent. of choke-damp mixed with air destroys life, while twenty- 
five per cent. of fire-damp may be inhaled for some time with im- 
punity. It thus follows, in direct opposition to the statement of 
Mr. Clark, that suffocation by fire-damp closely resembles drowning, 
whilst suffocation by choke-damp is fatal absolutely, and without 
chance of resuscitation. In respect to the recent explosion in the 
Oaks Colliery, it is my own belief that many of the poor fellows 
whose bodies are still lying at the bottom of the shaft were really 
poisoned by carbonic acid. 

Your correspondent speaks slightingly of the value of ventila- 
tion. To me it seems all important. In the present state of our 
pits and mines safety lamps, and indicators of the presence of 
gas are indispensable. If ventilation were what it ought to be 
they would be unnecessary adjuncts to mining operations, and the 
last specimens of each might be deposited in the British Museum for 
the inspection of the curious, or the speculation by and by of the 
antiquarian. 

There are other points in the letter in question to which reference 
should be made, but as you have many correspondents, and your 
space, though great, is not without its limits, I forbear. 

JOSEPH NEWTON. 








12, Royal Mint, January, 1867. 








NOTES FROM PARIS. 
(From our own Correspondent, ) 

One of the signs of the times is the growing habit of French jour- 
nalists and others of visiting England, and the consequent improve- 
ment in the tone of what is written here concerning us and our habits. 
You have amongst you at present, M. Jacques Barral, brother of 
the conductor of the Presse Scientifique et Industrielle, whom we 
had the pleasure of meeting in London in 1862; the former gentle- 
man is recording his experiences in the pages of that journal, and 
telling his countrymen that we are not the selfish egotists that 
those scribblers here, who know nothing about us, say we are. M. 
Jacques Barral,speaking of the Mansion House Colliery Fund says : 
—** Talk now, if you will, in France, of English egotism. Whence 
comes this mania for calumniating or exaggerating the qualities 
of the English, I know not. I love this great, essentially industrial 
and commercial people amongst whom | live. I love certain phases 
of their character, 1 appreciate others less. But, that which de- 
serves to be remarked is that the greater part of the faults and 
absurdities, which it is the fashion in France to attribute to the 
English people, exist only in the imagination of these critics.” It 
is not my business to go further into such matters, but it is every- 
body’s business to record good feeling, and honest contradiction of 
ignorance or folly. M. Barral dwells on the terrible accidents 
which have lately occurred in mines and on railways, on both sides 
of the Channel, and declares them all to be the result of negli- 
gence or imprudence; and he draws attention to Mr. Ansell’s 
fire-damp indicator, and of a lamp, or rather an adaptation of the 
Davy lamp, made by M. Masson of Paris, by means of which any 
attempt to open the lamp results inthe immediate extinction of 
the flame. 

Some other modifications of the Davy lamp were communicated 
the other day to the Academy of Sciences by M. Chuard, who has 
received the honours of the Academy several times, in connection 
with the means of preventing accidents from fire-damp. M. 
Chuard’s lampis provided with a quadruple safety gauze, the air re- 
quired for combustion being forced to traverse up and down the 
four compartments thus formed. Moreover, each of these com- 
partments is provided with a safety valve, which is held open by 
a fusible wire, so that when an explosive mixture arrives the wire 
melts and, the valve being closed, the lamp is extinguished. 

While on the subject of mining, I may,mention a remarkable 
book recently published here. The animal and vegetable king- 
doms, the earth, the sea, and the heavens have given rise to a 
namber of beautifully illustrated books of late, some of which 
have been reproduced in England ; M. Simonin, an engineer, has 
applied the same means to popularise what he calls “ Life 
Underground, or Mines and Miners.” He has managed to throw a 
dra matic interest over the construction of mines, the operations, 
the machinery and tools, and the dangers that surround the miner, 
which are profusely illustrated by woodcuts ; he has given the 








volume a practical value by means of charts and tables of the 
coal-fields and metalliferous deposits of Europe and America ; 
and he has represented all the principal minerals in brilliant 

ictures produced by chromo-lithography and metallic powders. 
The work is a curious specimen of the ability of our neighbours in 
throwing interest around the most prosaic ject, remind 
me of a scene I once saw at a Parisian theatre, where one of the 
fairies of the piece represented mechanical art, and the s' was a 
mass of impossible but moving beams, cranks, and wh Not 
that there is anything at all ridiculous about M. Simonin’s book, 
in which the ornamental frame encloses a large amount of tho- 
roughly useful information. 

The annual returns of the two countries for 1865 show that 
England has more miles of railway than France has kilometres, 
while the extent and population of the latter country are both far 
greater than the former. The proportions are as 21 to 13, and the 
gross receipts respectively £30,751,656 and £21,964,006 for the 
year ; the receipts per kilometre are therefore in England equal 
to 42,561f., and in France to 41,720f. Last year the receipts on 
the French lines only amounted to 42,150f. per kilometre, or, in 
other words, to £2,708 per mile. Per contra, the cost of the French 
lines are less than those of Eng 

The American style of carriage are being run experimentally on 
a short line between Lyons and Bourg-en-Bresse, the Dombes line 
as it is called. If any of your readers are not already aware of the 
arrangement of these carriages, it may be explained in three words 

short seats, with only two places on each side, and a passage up 
the middle between them. The principal advantages are that the 
guards may pass from end to end of a train inside to collect the 
tares, as is the custom of the country, and that passengers on a 
long journey may geta little relief by moving from one carriage 
to another, and may also obtain refreshment at the bar which 
forms part of most passenger trains. The disadvantages are, that 
some people visit the bar too often and are constantly passing 
backwards and forwards to the annoyance of others, and that the 
shortness of the seats never, under any circumstances, allows of a 
stretch at full length. An American friend objects strongly to 
these carriage passages, which, he says, are sometimes converted 
into dirty streets full of loafers / 

The Salut Public of Lyons says that during the winter all 
classes of carriages will be warmed ; it is to be hoped that the 
reform has been commenced, for the cold is very severe, and, 
moreover, it is disgraceful that the practice was not adopted 
long since. The sufferings of women and persons in weak health 
in second and third class carriages in cold weather is sometimes 
very serious, 

The other day M. Béhic, then, but no longer, minister of public 
works, inauguiated the line from Nantes to Napoléon Vendée, 
and also the branch from the latter place to the, Sables-d’Olonne. 

Some interesting experiments have been made on the Northern 
Railway here, with a view to increasing the adhesion of the wheels 
of locomotives to the rails by means of electro-magnetism. Every 
one knows that the necessary adherence is obtained by the weight 
of the engines, which increases with the load and the steepness of 
the inclines, Many engineers have produced engines of great 
power and which work well in sharp curves, but always securing 
the necessary adhesion by enormous weight. In order to obviate 
this inconvenience several schemes have been proposed of calling 
in magnetism to aid the adherence between the wheels and the 
rails, but hitherto without any satisfactory result. The plan now 
being tried is that of an Italian engineer, M. Vescovali, who be- 
lieves he will be able to apply electro-magnetism to the object in 
vie w,and consequently reduce greatly the weight of the engines ; 
we await the result of the experiments with considerable interest. 

There is a determination on the part of engineers and others 
here to get steam carriages to work on common roads, but the 
futile attempts to apply them to passenger traffic seem to have 
given way to the more practical one of conveyance of heavy goods. 
A steam carriage, first tried at Nantes for the conveyance of 
passengers and lately used for the experiment of towing by steam 
at Compiégne, is now at work carrying beetroot for a sugar 
factory at resles in the Oise, and the results of the working of 
this and of another steamer employed in the same service, are 
said to be satisfactory. 

A company, with the title of Compagnie générale des Messageries 
a vapeur, has just been formed to carry out the system in a general 
way and on an extensive scale. The formation ot this company 
has been rendered possible by a recent decision of the Ministry of 
Commerce permitting the circulation on the ordinary roads of 
steam Carriages with a train of five wagons, not exceeding eighty 
feet in length. The new company is said to have secured ample 
capital, and to have already planned out eighty routes tor 
regular operation. It intends to establish trains, running 
at the rate of seven or eight miles an hour, for passengers and 
goods, and others for heavy merchandise at only half that speed. 
‘he supporters of the new system argue that it will be impossible 
for the railways to compete with the road steam trains on account 
of the great difference between the working expenses of the two 
systems, the latter requiring no special stations, or anything more 
than is supplied by every town and of even village, while the road 
train can be stopped at any point on the road at pleasure, and 
thus deliver goods generally at the very doors of its customers. It 
is for the special beneiit of the wine trade that this new company 
has been started,'the concurrence of the great Canal du Midi 
having been obtained by the purchase of the canal by the Southern 
Railway Company; such a fusion it is argued cannot be etfectual 
against steam road trains because if one company were to be 
bought up, half-a-dozen more could be established immediately, 
or a small body of wine proprietors might establish theirown steam 
trains. The cost of conveying a barrel of wine by those trains is 
set down at one centime per barrel per league, while the lowest 
price charged at present by the railway companies is six times that 
rate. 

it is curious that while the tramway system has worked well 
for many years between Paris and boulogne-sur-Seine, opposite 
Saint Cloud, and more recently between Paris and Versailles, there 
should be no attempt to apply it, either with horse or steam 
power in other localities; and this is the more remarkable when we 
consider the great length of French roads and extreme flatness 
of a large portion of the country. The steam road train seems to 
be the pet child of engineers and speculators, and the progress of 
the infant will be interesting and instructive to all the worid. 





The most extraordinary application of steam is attributed by 
the French journals to M. Bismark, who, they declare, has 
established in the hospital of Breslau a circular steam saw for the 
amputation of limbs ! : : 

A merchant of La Rochére gives a new recipe for preserving the 
surface of cast and wrought iron from oxidation. By covering it 
with a mixture of silica with an alkaline salt, such as potash or 
soda, a double silicate of iron and of the alkali is formed; but it is 
necessary to heat the iron, but to what degree of temperature is 
not stated. : ; 

The hardening and tempering of steel is a matter so important 
and so delicate that every attempt to render these processes more 
certain in practice is deserving of the greatest attention. M. 
Bara, a French chemist, has made a series of experiments, and 

ives the following receipt for a composition which, he says, he has 
found most efficacious :— 
Water ... ose see ove «2 1,000 parts, 
Bicarbonate of soda... ... 60 
Azotate of potash .. .. 50 ,, 
With this mixture, he says, there is no danger of overheating the 
metal, and scarcely any experience required. 

Instances of the activity of French machine-makers are quoted 
every week in the technical journals ; a recent one is that of a 
considerable order for cotton spinning and weaving machinery to b2 
sent the province of Latacunga, in the Republic of Equader ,by the 
house of, Stehelin and Co., of Bitshwiller-Thaun in Alsace. As 
the machinery has to be carried across the Andes on the backs of 


” 


| gether 607 charges. 





mules, the maximum weight of any piece is confined to 2 cwt., 
and the mode of construction has to be modified accordingly. This 
case proves the activity of the Alsacian firm, but it does not prove 
anything else, asthe reporter himself adds that the machinery could 
have been constructed in England at less cost, and the freight also 
would have been lower. 

There is a fall in price of wrought iron and a consequent flush 
of orders at Saint Dizier ; the last official quotations are :— Rolled 
charcoal iron, 220f. to 225f.; mixed, 215f.; coke iron, 195f. to 
200f.; machine iron, No. 20, 230f. to 235f.; and hammered iron, 
250f. to 260f. per ton. A small order for charcoal pig has been 
done at 112f. per ton delivered at the Saint Dizier station. 

is, 22nd January. 





NOTES FROM GERMANY. 


(From our Correspondent. ) 

AN important to the Prussian Government respecting the 
profitable construction in that country of armour-plated ships for 
their navy, has lately been made by Mr. Schmidt, of Randow. 
Altogether, it appears from this, that materials are somewhat, and 
labour very much, cheaper, therethan in England. The following 
are some of the data given by him :— 

First, with regard to the wages paid at Stettin and Kiel, in 
Prussia. Ship carpenters receive in summer, at Stettin, 
20 silver groschen (2s. English); at Kiel, 24 to 25 sil. 
gr. (about 2s. 6d.) per day, of 11 working hours; other car- 
penters about the same. i labourers receive, in summer, at 
Stettin, 15s. gr. (1s. 6d.); at Kiel, 18 s. gr. (Is. 10d). A good 
furnace smith at the i ip dock receives, in summer, at Stettin, 
1 thaler and 6 silver groschen.(3s. 7d.) ; smith’s strikers and pattern 
makers receive, at Stettin, 25 s. gr. (2s. 6d); a foreman smith 
receives about 2 thalers ow day at Stettin (6s. English). In con- 
sidering the lowness of the wages, it must be remembered that the 
skill and quickness in working of these workmen is, as a rule, 
decidedly inferior to that of the Englishman. 

With regard to the price of materials, it appears that timber 
for the internal construction of the armour-plated ships, and more 
especially for the decks, is from 20 to 30 per cent. cheaper 
than in England, that from Dantzig being employed. Teak 
timber alone is dearer in Prussia than in England. The iron from 
Westphalia and the Rhine Provinces is, according to Mr. Schmidt, 
far superior to English iron, and only dearer when in thin plates. 
He states that the engine and ship-building works at Stettin em- 
ploy Khenish iron alone, and that the same material is employed 
in the engine works of Borsig, in Berlin, for the construction of 
the floating docks at Swinemiinde. The Rhenish plates used by 
Borsig cost, at Berlin, only 3 thalers and 25 silver groschen per 
centner (about £11 6s. per ton.) At the same time the quality of 
the iron is guaranteed by the Rhenish manufacturers. At 
Stettin, Rhenish plates, said to be equal in quality to Low Moor 
iron, are to be Lad at only about two-thirds the price of the 
latter. Inferior plates of a quality equal to the best Staffordshire 
plates, and of another quality better than ordinary Staffordshire 
plates, cost about the same,—the former quality averaging 
a little higher, and the latter a little lower, than the 
corresponding English iron. The Rhenish bolt iron from 
the Steinhaus Ironworks, is said to be equal to, if not better 
than, the best Low Moor bolt iron. At Stettin it costs 
6 thalers 174 silver groschen per centner(about £19 per ton); second 
quality, 4 thalers 12 silver groschen (about £13 per ton). Khenish 
angle iron costs at present from 3 thalers 26 silver groschen to 
4 thalers per centner (about £11 15s. per ton); but a large demand 
would cause a considerable reduction. At Stettin, English gal- 
vanised wire rope is about 12 per cent. cheaper than Rhenish wire 
rope. Hemp ropes and sails, on the other hand, are about 10 per 
cent. cheaper. 

Mr. Schmidt goes on to observe that altogether it is quite 
certain that armour-plated ships of war could be made from Prus- 
sian materials and by Prussian workmen at any rate, for what they 
would cost if built in England or France, if not 5 per cent. to 
10 per cent. cheaper; the Vulcan Docks at Stettin could be 
arranged for the construction of armour-plated ships at a cost of 
less than £15,000. As a proof that armour-plated shipbuilding in 
Prussia would not present any difficulties, he cites the fact that 
the Americans, who in 1861 had only three inconsiderable docks 
for iron shipbuilding, were able to build*in the short space of 
three years a and important armour-plated fleet, and that 
part of this work was executed by men who were far behind the 
Prussian shipbuilders in experience and skill. 

The Austrian Commission on metric weights and measures has 
at length concluded its sittings. The following are the determina- 
tions made :—-A period of five years is to be fixed upon for the 
gradual introduction of the system. Two yeurs after the publica- 
tion of the law, the use of metric weights and measures is to be 
legalised after two years more. Oficial use will in all cases be 
made of the metric system, and after the fifth year the employ- 
ment of old weights and measures is to be rendered illegal, except 
for the completion of contracts made before the close of this 
period. The Polytechnic Institution in Vienna, isto undertake 
the production of the standards for the various official depart- 
ments throughout the empire, which it will take about two years 
to complete. 

At the Imperial Bessemer Works at Neuberg there were made, 
during the year 1866, 113 charges in the Swedish Bessemer furnace, 
382 in the converter No. 1, and 112 in the converter No. 2: alto- 
These yielded 30.690 centners (about 1600 
tons) of clean cast-steel blocks and 1,310 centers (about 70 tons) 
refuse. The yield of 100 centners pig-iron averaged 8406 per 
cent. of clean castings, 3°55 per cent. of refuse, and 13°09 per 
cent. loss. As compared with the results of the first half-year, 
those of the second half-year indicate a decided improvement in 
fhe management of the process. Thus the average yield of the 
first half-year was 82°15 per cent. clean castings, 4.9 per cent. 
of refuse, and 13°80 per cent. loss whilst that of the second year 
was 84°60 per cent. clean castings, only 3°23 per cent. refuse, and 
13°09 per cent. loss. . 

The iron works at Ternitz, in Lower Austria, lately belonging 
to Mr. Schiller, have been purchased by a company, who intend 
to establish works there for the production of rails and tires of 
Bessemer steel. ‘This is another symptom of the growing impor- 
tance of ** Bessemerising” in Austria. 

Vienna, Jan. 21, 1867. 








INSTITUTION OF MECHANICAL ENGINEERS.—The twentieth an- 
niversary meeting of this institution will be held in the Lecture 
Theatre of the Midland Institute, Paradise-street, Birmingham, 
on Thursday, 3lst instant. The chair will be taken at four o'clock 
p.m. precisely. The annual report of the council will be pre- 
sented to the meeting, and the election of the otlicers of the in- 
stitution for the ensuing year will take place. The following 
papers will be read and discussed at the meeting:—** Description 
of the Paying-out Machinery Employed in Laying the Atlantic 
Telegraph Cable ;” by Mr. George Elliot, of London. “On the 
Composition and Durability of Locomotive Boiler Tubes in Refer- 
ence to Coal Burning,” by Mr. George A. Everitt, of Birmingham. 

SNOWED UP.— On Sunday afternoon a local service train running 
between Margate and Ramsgate on the London, Chatham, and Dover 
line was completely buried in the snow in the cutting at the Mar- 
gate side of Broadstairs. A gale sprung up in the afternoon, in an 
easterly direction, which caused the snow to drift into the cutting 
to a considerable depth. The driver of the train, which consisted 
of the engine, tender, and three carriages filled with passengers, 
being unconscious of this fact, drove the train into the middle of 
the snow, where it was brought to a stand-still, and the engines 
and carriages became nearly buried. The passengers were with 
some difficulty extricated from their awkward position. The 
snow continued to drift all night, and with the exception of the 
funnel of the engine covered the entire train. 
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TO CORRESPONDENTS. 
*.* We beg to call the attention of owr Advertisers to the notice 
below, and to state that the large circulation of Taz ENGINEER 
us to go to press at an early hour on the morning of 
ication. Advertisements, to ensure insertion, must be de- 
ivered at the Engineer Office before seven o'clock on the Thursday 
evening of each week ; any received after that time must neces- 
sarily stand over till the following publicati 
*,* We cannot undertake to’ return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 
W. Bros, (Plymouth).—Received, and attended to, 
W. FABNWORTH.—WNo. 1928, Is.; No 2105, 10d. 
W. C. AND CO. (Abo, Finland).—Zhanks. Jn the engraver's hands. 
W. H. (Hall). —We shali probably illustrate your invention in a week or two. 
A. M.—Well-made high-speed governors are rather more sensitive than those with 


long arms. 
E. H.—For the present we would recommend the horse gin, unless you can buy 
a engine and winding gear very cheaply . 
E. M. H.—Messrs. Spon, Bucklersbury; Messrs. Lockwood and Co., Stationers’- 
hall-court; Mr. John Weale, High Holborn; Mr. Hardwicke, Piccadilly, 
KILINGWORTH COLUIERY.— We could not possibly answer your question without 
knowing a deal aboutithe valve gear of the engines. 
coefficient of useful effect is so small in the case of the injector that 
would be much more wasted by such an arrangement as you propose 


than by the turbine. 

AN INQUIRER.—7o the best of our knowledge every line in France és constructed 
to the 4ft. 8iin. gauge, that of all the chief European railways, with the ex- 
ception of the Portuguese, which is 5ft. 3in. 

T. W. E.—The dimensions would vary with the size of the chimney. We regret 
that we are unable to give you any information in addition to that contained in 
the article to which you have already referred. 

P. Z. J.—(Vulean Works).—J/ you will send us a drawing of the pendulum, and 
description, we shall be happy to publish them for you in connection with your 
letler, which we hold over until we hear from you. 

A CONSTANT READER.—J/ you address a note to Messrs. Spon or Messrs. Lock- 

can obtain a list of books treating on such subjects. We shall endea- 
vour to comply with your wishes in the course of a few months. 

STEAM WINCHES.—The aerator illustrated in our last impression as Mr. 
Chaplin's should have been described as Messrs. Chaplin and Russell's, the 
names of both gentlemen being included in their specification. 

H. T. F. (Carn Brea).— We believe the new locomotive superintendent of the 
North British Railway is Mr. Thomas Wheatley, late locomotive superintendent 
of the London and North-Western Railway at Wolverhampton. 

H. H.—Uniless you specify the name of the firm to which you allude our task 
would be one of great difficulty, and would occupy more time than we could 

. Dorens of patents have been taken out for the same subject. 

A. W.— We should recommend a turbine or a good breast wheel. Much will 
depend on the character of the locality and the kind of machinery you wish to 
arive. If you will state the velocity of overflow, which you can easily ascertain 

floating corks, we shall be in a position to tell you the power to be realised. 

AMATEUR.—Your calculation is correct. As to the efficiency of the boilers, some- 
thing would depend on the draught and the kind of fuel used. Thus for coal we 
should prefer tubes not less than \hin. in diameter; for coke the Vin, tubes 
would be more suitable. Practically speaking, we believe you will find little 
difference in the quantity of steam generated, and the \iin. tubes will be more 
easily kept clean and in order than those of less diameter. 

A CONSTANT READER (Brighton).— Your deductions are erroneous, because they 
are based on false premises. Jt is evident that in the case of any boiler, if 
avea enough is provided to take up all the heat produced in the furnace, no 
possible gain can follow from increasing the heating surface. In the best boilers 
a certain proportion of heat always escapes. because the difference between the 
temperatures at opposite sides of the plates or tubes is so small that the heat 
cannot penetrate within a reasonable time. By greatly extending the surface 
more time will be allowed, and less heat will be wasted ; but after a certain 
point the saving to be effected is not worth the cost and trouble. Now in the 
locomotive engine heating surface enough is present to take up all the heat which 
it is worth while to take up. lengthening the tubes three or four feet the 

temperature of the gases in the smoke-boxr might be slightly reduced, but the 





previousl 
A.J. B.— 
the power 





gain would be so small as to be of no practical value. Applying this to your 
own case, you will see that the more heat taken up in the fire-box the less work 
will be thrown on the tubes. No doubt your apparatus would increase the 
steaming power and economy of boilers, but the saving would probab/y only | 
be represented by reducing the temperature of the smoke-box by some fifty | 
degrees -- say from 600 dey. to 550 deg., and the saving effected and the increase 
in efficiency would not be much more than three or four per cent, Against this 

would have to be placed the cost of the apparatus, which would be very con- 

siderable—not less than \0s. per tube. It would be almost impossible to keep it 

in order, as the tubes would choke up, and, expanding at a different rate from 

the sides of the box, their ends could not be kept tight. If our memory does not 

fail us the scheme has already been tried several times, and failed as a matter 

of course, 

WOOL-WASHING MACHINES.FOR INDIA. 
(To the Editor of The Engineer) 
81k,— Would you or any correspondent give me information relating to wash- 
ing machines for sheeps’ wool fit for India ? LC. 8. 


(To the Editor of The Engineer) 

Str,—Would any of your correspondents kindly inform me whether there 
are any machines (worked either by steam or by hand) made in this country 
similar to those to be had in America for squaring, tapering, and otherwise pre- 
paring canes for umbrella ribs? Your kind insertion of my inquiry in THE 
ENGINEER might elicit the information required, and would confer a great 
favour. MERCATOR. 

January 22nd, 1867. 





MEETINGS NEXT WEEK. 
INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 29th, t eight p.m. 
Discussion oh “ Ships of War.” 
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CONSTANT Vv. INTERMITTENT WATER SUPPLY. 

Axovt ten years ago, during the Crimean war, and 
mainly in consequence of the failures and blunders of our 
army commissariat, it was the fashion with us to abuse all 
official management. It was said almost in earnest that 
Sebastopol might have been sooner and more cheaply 
taken by contract; and commercial arrangement generally 
was in every way extolled above the management of Go- 
vernment departments. The tide has now turned, and some 
people want to put our railway and telegraphic systems into 
the hands of the Government and our gas and water supply 
into the hands of the municipalities—probably as a reward 
for the way in which the workhouses are managed. The 
proceedings at the rooms of the Association for the Pro- 
motion of Social Science—on the occasion of the impor- 
tant lecture by Mr. Bateman, which we print elsewhere— 
were thus opened, last Monday evening, by the perusal of a 
memorial addressed to the Home ane f by the vestries 
of the metropolis with the, intention of urging on the 
Home-office the great necessity for a constant’ supply of 
water. Our shopkeepers’ senates consider that the supply 
of water to the millions of the capital should be finan- 





cially disburdened of the necessity for paying a profit to 
joint-stock companies. About thirty gallons per day per 
ead is stated to be the average rate of the consumption 
of water in London ; but from the mode in which it is 
now —— the poorer classes only consume five gallons 
per h per day. Even of this small amount a large 
portion is mae. | on account of the inherent defects of 
the intermittent system of supply; and it is esti- 
mated that at least one-half of the water actually sup- 
lied to the majority of the poorer houses is wasted 

y leakage from the wretched butts and _ butter 
tubs in which it is stored. Nor is this all, for me- 
dical authorities mainly ascribe the prevalence of cho- 
lera in such quarters to the fact of the water thus kept 
absorbing the impure air, and becoming actually infected 
in this way. Once set up, a constant-supply apparatus 
would be actually cheaper in maintenance. It was pointed 
out that, while under the present system, water could only 
be brought to a fire within an average time of thirty 
minutes, by means of the constant-supply pipes a jet of 
water could be turned on—at any rate to al ord heights 
—within five minutes. The opinion of Mr. Joseph Quick, 
of the Southwark Waterworks, was quoted to > that 
in small streets a constant supply of water would, in the 
case of a fire, be equivalent to one engine. 

The state of the water supply in the poorer parts of 
London is, in fact, notoriously bad. The intermittent- 
supply system necessarily requires for its proper action a 
most expensive cistern and fittings. Jt is a system fairl 
enough suited, with all its disadvantages, to the rich ; but all 
these disadvan fall with full weight on poor tenements 
over crowded with different families in the house. Mr. 
Bateman’s paper may fairly be considered as an exhaustive 
statement of the advantages to a great city of the constant- 
supply system ; and it deserves a careful perusal by all 
interested—and who is not /—in the metropolitan water 
supply. The subsequent discussion on the paper at the 
Social Science Association was scarcely worthy of it. 
Much nonsense was talked, a fact easily accounted for 
wher we state that but few engineers were present to dis- 
cuss what is really an engineering subject. In answer to 
the absurd remarks of one speaker, Mr. Holland very 
well stated the objections to the time-honoured cistern on 
the roof required with an intermittent supply. A cistern 
is always running over ; is continually accumulating the 
sediment from the volumes of water passing through it; 
unless carefully covered its water takes up dust and smoke; 
while its pipes are in winter liable to burst from frost. 
Mr. Holland asserted that the inhabitants of Manchester 
now get water at about one-third the price in money and 
labour they had to pay for it some years ago. In the 
course of the discussion Mr. Batemen stated that he 
advocated a compulsory rate upon the rateable value of 

roperty ; and that he did not consider that the system 
would bear the cost of meters by which water could be 
measured out in the same way as gas now is In 
answer to a remark by another speaker, about the neces- 
sity for flushing sewers, by which water supposed to be 
was was actually utilised in a sani sense, 
Mr. Bateman said that well-built sewers supplied with 
water at the rate of twenty gallons per day per inhabitant, 
should require no flushing. Captain Shaw, of the Metro- 
politan Fire Brigade, stated that the time within which a 
fire engine could be brought to a fire was, on an average, 
only ten minutes, and not thirty, as asserted in the memo- 
rial to the Home-office by the vestries. Sir John Thwaites 
was present at the meeting, but, on being called upon for 
an expression of opinion by the chairman, refused, on the 
ground of his being a member of a Government commis- 
sion now sitting, to discuss the question. 

A perusal of Mr. Bateman’s paper will considerably 
strengthen the evidence that the whole question is one of 
fittings. With a constant head of water on, it is evident 
that only first-class fittings in working order can be employed 
to avoid enormous waste. Butalthough, with the necessarily 
more complicated fittings required under the intermittent 
system no such great perfection is required, this very 
fact leads to great waste, as is testified by metropolitan 
water statistics. The matter is thus one for the poe ee 
engineer. For our own part, in spite of Mr. Bateman’s 
opinion, we believe that a good and cheap water will yet 
be introduced, and that water will be measured -out in the 
same way as This would overcome the last objection 
to the ao system. 

Amongst many rather tedious and absurd observations at 
the Social Science Association as to the expenses of alter- 
ing the fittings from the intermittent to the constant- 
supply system, it is to be remarked that the important 
questions as to the advisability of taking the water suppl 
out of the hands of the companies, and as to the fresh 
sources of supply, were left untouched. As regards the last 
inquiry, it was understood that the omission was made at 
the express request of Mr. Bateman himself, who probably 
considers his lately-published pamphlet as containing all 
he has to say on the matter. 

The enterprise of supplying this vast city with water is 
considerably complicated by collateral questions, such as 
the exact effect of filtration and the question as to our 
ultimate success in obtaining a system for getting rid 
of the sewage. There is no lack of engineering projectors 
just now in a matter which offers to provide a wide outlet 
to engineering enterprise. A not unreasonable scheme 
ap) to us to be that of Mr. Telford Macneill, * 
who “contemplates conducting to the Bagshot sands, 
and spreading over them, a supplemental quantity of 
the water of the Thames,” taken from the river above 
Teddington lock, “together with the water from the 
Greensand hills, south of Guildford.” The water is to 
be gathered again by catch-water canals and cuts, after 
having been purified by means of the natural filtration of 
the Bagshot sands. It is then to be re-conducted, in a 
covered conduit, to a service reservoir at Norwood, in order 
to be supplied to the centres of distribution of the existing 
companies. It is stated by Mr. Bateman that a popula- 
tion of one million drain into the Thames above Teddington 


* Water supply of London, by means of natural filtration of the waters of 
the river Thames, by Telford Macneil London: Edward Stanford, 1866. 





Lock, and in order to partially remedy this evil, Mr. 
Macneill to compel them “to preserve a certain 
amount of the floods at any point within the basin, so that 
it is above their average outfall.” The works could be 
executed within five years, so that present wants would 
eed be met much sooner than by Mr. Bateman’s 

elsh raped or the es lake scheme, To oa 
200 million gallons per day, the quantity proposed Mr. 
Macneill, it would tw - hy wn A ts eA Pan 
the Thames; the difference, 75 million gallons, coming from 
the filtering district and from Guildford. One hundred 

llons are now taken from the Thames some miles above 

eddington; but Mr. Macneill’s proposal “is to take the 
water just before falling over the weir at Teddington, to the 
foot of which the tide now flows.” The water taken would 
then be replaced by the tidal flow, while the river above 
Teddington “would be restored to its natural volume.” 
The 125 million gallons from the Thames would be con- 
veyed by an open canal as far as Chertsey; a pumping 
station would be required at the west side of Bushy Park; 
it could then be passed under the Thames to another 
pumping station, with a lift of 85ft., in order “to deliver 
the water into the Basingstoke Canal, at the level of 102ft. 
above the Ordnance datum.” As regards the water from 
the Guildford district, it is to be stored in a reservoir, 
whence it is to be taken by an open cut to the Basingstoke 
canal. Both streams being united, they would be taken 
to the filtering district by pumping stations, 


A CHANNEL RAILWAY. 


Wiru the approaching opening of the Great Exhibition 
of 1867, it might be expected that the practicability of 
connecting our lines of railway with those of France 
should receive full attention. Only a few years ago 
such a project was popularly regarded as a chimera; but 
now at least two of our leading engineers have lent their 
names to plans intended to free the travelling public and 
commerce from a serious hindrance to the comfort of the 
one and the expansion of the other. We have already 
expressed our opinion that Mr. Fowler’s steam ferry pro- 
ject is the more feasible ; and it is certainly the only one 
that could have been carried out in time for the Ezposition 
Universelle. With respect to a permanent railway connec- 
tion with the Continent, we rather prefer the idea of a system 
based on the use of submerged tubes, to the long delay 
and risk attendant on boring a tunnel under the angry 
seas of the Channel. Under the first head comes Mr. 
Chalmers’ project, which we have illustrated elsewhere. 
He certainly makes out a case in favour of a better 
railway connection. But, like inventors ogee he ap- 
pears quite satisfied that his own is the only feasible plan, 
and fails to notice those of his competitors. True, he gives 
a résumé of most of the plans of previous projectors, which 
seem to have been selected chiefly as foils to hisown. Of 
these, one gentleman sees little difficulty in throwing a divi- 
sion of his tube, 1000 feet in length, into deep water, and 
he says, “The operations of connecting them will be 
attended with no extraordinary difficulty to those who 
can remain during half-an-hour in deep water.” Another, 
forgetting that the Channel is nearly level—the gradients 
in 18 miles varying from 1 in 300 to 1 in 600—“ would 
give to the submarine railway a slope which would admit 
of a motion sufficiently powerful to enable the carriages to 
cross the Channel without a steam-engine.” And a third 
would build a tubetwenty miles long and sink it whole. One 
would naturally suppose that such an idea as this must be 
the exclusive property of one peculiar mind. But on the 
first of this present month of January, 1867, we find a 
“scientific” contemporary elaborately proposing, as a 
solution of this great question, “to construct the whole 
tunnel along the shore in one piece, of two concentric 
cylinders of wrought-iron, connected by diaphragms, to be 
towed into place, and kept there during its submergence 
by the sheer force of a number of steam vessels.” This 
“hint” he offers “as containing a — solution of the 
problem.” Mr. Chalmers might have given more space 
to proposals that have attracted much attention, such 
as the mammoth ferry schemes of Mr. Fowler and 
Mr. Daft. He would no doubt argue that their pro- 
jects are not railway connections, but only make-shifts 





at the best; that though they may to carry 
| a train across, and thus form connecting links in the chain 
| of the English and continental railway system, they are 
| but broken links, liable to many derangements; and 
) further, that they have no exclusive right of way among 
| the crowded shipping of the Channel, nor any special im- 
{ munity from the ills attending storm and tempest, dark- 
} ness and fog. To the tunnel projects, especially that of 
| M. de Gamond, a French engineer, Mr. C ers devotes 
| more attention, evidently impressed with the idea that it 
| is necessary to establish the impracticability of tunnelling, 
in order to secure attention for his tubular project. M 
de Gamond, in 1856, published his scheme in French, ina 
quarto volume with large coloured plans. His proposal, 
briefly, was to form thirteen islands in the Channel by carry- 
ing materials out to sea; to dig down through these into 
terra firma, and tunnel east and west. Granting the practica- 
bility of such a scheme, the estimates of M. de Gamond 
are obviously inadequate. Besides, the construction of so 
many islands in the narrowest part of the Channel would 
form a serious obstacle to navigation. For depositing 
these materials in the sea to form these islands he allows only 
about 3s. 4d. per cubic yard, and for sinking through them 
into terra firma, to an average depth of about 160ft., he 
allows £3000 each. His estimate for tunnelling—6s. per 
cubic yard—which includes mining, pumping, ventilating, 
and removing and depositing the materials in the sea, is 
equally inadequate. Mr. Chalmers argues, with a fair 
show of reason on his side, that tunnelling under such d 
water must ever be an uncertain operation, and con’ 

that the cost of the Thames Tunnel is a safer criterion for 
the cost of a similar work at the Straits of Dover thi 
estimates founded on — tunnels through chalk above 
the level of the sea. Applying this to Gamond’s 
estimate, it is raised from £6,800,000 to upwards of 
£50,000,000. 





As to his own project, Mr, Chalmers estimates the cost, 
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including two miles of tunnel approaches on either shore, 
at £12,000,000, being £500,000 per mile, equal to £94 14s. 

r foot, or about one-tenth of the cost per foot to London 

ridge. He gives a detailed estimate showing the cost of 
each part of the proposed work; and, compared with the 
figures of other projectors, his appear to be liberal. 
But a much larger allowance to cover failures in submerg- 
ing tubes, and loss of materials in forming the embank- 
ment would, doubtless be necessary. For this expenditure 
of £12,000,000 he anticipates, afew years after completion, 
not only a gross yearly revenue of £1,300,000 to the share- 
holders, but collateral advantages to the public besides, 
worth £2,000,000 per annum. It is a coincidence that 
the writer of the Emertonian prize Essay, the Rev. 
W. N. Molesworth, on the advantages of a close alliance 
between France and England, knowing nothing of Mr. 
Chalmers’ pro estimates the annual saving to this 
country alone from such an alliance at exactly £12,000,000, 
The commercial phases of what really appears to be 
a serious scheme we leave to those whose special duty 
it is to deal with them. Having explained elsewhere 
the mechanical features of this revised project, we repeat 
the suggestions made in our columns over five years ago, 
for the carrying out of a few experiments whieh would 
throw more light on the subject. ‘lhe pamphlet ends with 
an appeal to railway shareholders in England and France, 
whose five or six hundred millions worth of property would 
be beneficially affected by the construction of a Channel 
railway. “If not impracticable in an engineering sense,” 
wrote the late Mr. Cobden to Mr. Chalmers, “I have no 
doubt your project will be executed some day.” It is 
very prdébable that a Channel railway will one day be 


_constructed, though the projector, whoever he may be, like 


other pioneers, will doubtless “get more praise than 

pudding”—to use Mr. Cobden’s own words; or, as inthe case 

of the Chalmers target, he may see the principle he has 

evolved with much labour and expense go to swell the 

importance of some other man, perhaps enabled by an official 

position to trample with impunity on the rights of others. 
STEEL MASTS, 

Mr. Krrcaupy has within the week carried out a 
very interesting, if not a very complete, series of experi- 
ments at his testing works in Southwark. These experi- 
ments were intended to determine the relative strengths of 
steel and iron masts of various brands and cross sections, 
and were instituted by Mr. Deane, of Arthur-street, to 
demonstrate the value of a very beautiful steel manufac- 
tured by a firm with which he is connected, and the advan- 
tages of a peculiar system of construction of which he is the 
patentee. Aswill beseen, Mr. Deane’s steel was brought into 
competition with iron of fair quality and Bessemer metal, the 
results being, on the whole, in its favour. The tests were 
applied to short lengths of tube representing portions of 
masts, and thus an opportunity was afforded of learning 
something of the behaviour under strains of rather uncom- 
mon cross sections. Mr. Deane is desirous to introduce 
his steel as a material for masts, for which he regards it as 
being especially suitable, and, therefore, the inquiry had 
but one object. In one sense it might perhaps have been 
more interesting had the steel been tested under any of 
the ordinary forms of girder, but, on the other hand, it is 
to be borne in mind that the cross section was peculiar, 
and that steel is likely to be extensively used as a material 
for masts. For several years tubular iron masts have been 
experimentally adopted in both our navy and merchant 
service, and the results have been, upon the whole, satis- 
factory enough to warrant their more general employment. 
They act as admirable ventilators, are exceedingly strong, 
and, considering their durability, very inexpensive. In the 
case of small ships it is true that they compare now, and 
must continue to com unfavourably with wood in 
point of weight and elasticity; but these objections dis- 
appear when we come to deal with such ships as those com- 
posing our ironclad fleets or the fine liners sailing to 
Australian, American, orIudian ports. For these vessels it is 
impossible to obtain single spars large enough for lower 
masts, and the built-up substitutes generally used are weak, 
heavy, and very expensive. Iron masts are still to be 
regarded as an innovation, and they have not yet received 
the attention they deserve. Their manufacture has not 
yet been perfected, and there is, therefore, every reason to 
believe that many of the defects they display at present, 
may be completely removed, and their construction so far 
improved that they will supersede wooden masts very gene- 
rally. It is obvious that a mast is so simple a structure 
that the mode of its formation does not admit of 
being infinitely varied; improvements, therefore, must be 
effected principally in the material used, or in the shape 
adopted. As regards the first point, it is obviously a 
matter of the utmost importance to keep down weight, 
and this fact directly indicates steel as a better material 
for the given purpose than iron. Up to the present, how- 
ever, steel has not been freely used for masts, for the same 
reason that it is not freely used for bridges or roofs. We 
do not know enough about it; and nothing is more desir- 
able than a complete experimental investigation of the 
peculiarities of the material. Such an inquiry will be 
carried out during the year by the committee appointed by 
the Institution of Civil Engineers, but pending that 
inquiry the profession is more or less indebted to everyone 
who throws a little light on the questions at issue whether 
the experiments be conducted on steel in the form of 
girders, or bolts, or rails, or as, in the case under considera- 
tion, on tubular masts. 

The tubular sections expe- 
rimented on may be regarded 
strictly as girders designed to 
resist equally well transverse 
strains applied in any direc- 
tion. They were four in num- 
ber ; the first, representing a 
mast of the ordinary construc- 
tion used in the navy, was of 
Millwall iron, 9ft. long over 
all, 12in. in diameter, and Zin. 
thick. The annexed diagram 
will explain its construction 











at a glance; it weighed 6 cwt. 1 qr. 31b., and gave a sec- 
— tional area of 31°6 square 

& s « inches. The second spar was 
s< made of Millwall iron on 
_f \ Deane’s patent, as shown in 
le \\ the diagram, the plates being 
\ gin. thick. The gross sectional 

|} area was 52°5in., and the 
) weight 10 ewt. 2 qr. 7 lb. 


Number three was of Bes- 
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/  semer steel, 8in. diameter be- 


y 
BEX b 

Pig , RS tween the flanges, and of the 

— same pattern as that last 

described; the thickness of the metal was i'yths, and the 
weight 4ewt. 1 qr. 241b.; number four was precisely the same 
as number three, with the exception that it was made of 
Deane’s steel instead of Bessemer metal. 
_ The method of using Mr. Kircaldy’s magnificent test- 
ing machine deserves an article to itself. It must suffice 
to state here that cast blocks were fitted to the tubes 
at each end, notches being cut so that they bore equally 
on the sides of the tubes, leaving the flange free. 
These cast iron blocks rested against two blunt knife edges 
disposed vertically exactly 100in. apart. A third block 
placed exactly in the centre of the tube transmitted to it 
the strain from a cross head worked by hydraulic pressure. 
It will be understood from this that the girder is strained 
horizontally, not vertically; a mere matter of constructive 
convenience, in no way affecting the results for short 
lengths, although it would be unsuitable to the testing of 
long girders whose own weight would represent a con- 
siderable portion of the load. 

The first tube gave way by the tearing of the plates in 
tension, under a strain of 113,4641b., or a little over 
503 tons. The deflection at the moment when the tube 
began to give way was 1°85in., its destruction was practi- 
cally complete when the deflection reached 2°86in., and it 
was removed from the machine when the deflection reached 
457in. That part of the tube in compression, which for 
convenience we may term the top, gave way very slightly 
by buckling. The experiment, therefore, proved that for 
the particular case, equal sectional areas of wrought iron 
were stronger to resist compression than to resist tension, 
a circumstance attributable no doubt in some measure to 
the form of the section and the comparatively great thick- 
ness, and consequently stiffness, of the tubes sides. 

Number two, constructed on Mr. Deane’s system, gave 
way first by the breaking of the two flanges in tension— 
A, B, in the diagram—under a strain of 166,920 lb., or 
over 743 tons, the deflection being 1‘94in. By continuing 
the strain the upper and lower plates were torn through, 
the final deflection being 3°63in. It will be seen that Mr. 
Deane disposes a great deal of metal at the neutral axis 
where it can add little or nothing to the transverse strength 
of the mast. On comparing the results obtained from this 
section and from that used in the navy, it becomes evident 
that, as might be anticipated, the former is much the better 
section of the two; the weights of the two girders being 
to each other as 703 is to 1183, while the strengths are as 
113,464 for the Government section, to but 166,920 for 
Mr. Deane’s section. If the material had been used to as 
much advantage in the latter as in the former, its strength 
would have been 192,358 lb., the results actually obtained 
showing a deficiency of 25,438 lb., or over 114 tons. The 
additional 480 lb. of iron in Mr. Deane’s girder thus really 
increased its strength, as compared with the Government 
spar ,by only 53,456 1b., or less than 24 tons, instead of 
augmenting it by 78,8941b., or over 35 tons. It is not 
easy, indeed, to see how a better result could be expected, 
as the four angle irons at the neutral axis represent the 
larger proportion of the extra weight, and they are nearly 
powerless to aid the sides or outer flanges. 

Turning now to the spar of Bessemer steel, we find that 
it gave way with a strain of 57,392 1b., or over 254 tons. 
It was placed in the machine somewhat differently 
from number two, inasmuch as two of the flanges were dis- 
posed vertically and two horizontally; thus, when the steel 
yard dropped, and the girder was virtually broken, only a 
single flange had given way, instead of two flanges, as in 
the preceding experiment. The section was upon the whole 
good. The lower plate was apparently tougher than the 
upper, rending and tearing in more than one place. The 
top of the girder was buckled ‘ 

a good deal. The flange or pro- 


jecting rib crumpling up thus. 
‘The breaking of the girder of ae ZN = 
Mr. Deane’s steel, concluded — 


the experiments. It was tested precisely as that of Bes- 
semer steel, and the breaking weights were nearly the same 
—57,392 lb. for the latter, and 56,4441b. for the former. The 
girder gave way in a different manner, however. With a 
deflection of 1°62in. the flange broke, but the rupture of the 
plate was not complete until the deflection reached 2°06in., 
and even then the girder held out with an extraordinary 
tenacity of life. In this respect it was, beyond question, 
superior to the Bessemer 
4 metal and the iron, both of 
( \, which were by comparison as 
4) Ke brittle as glass. It was not, 
ee however, till the girder was 
removed from the machine 
that a true idea could be formed of its remarkable duc- 
tility. It was then fonnd that the top had buckled con- 
siderably, the flange being twisted without the symptom 
of a flaw thus, being fairly doubled upon itself twice 
in the space of a couple of inches. None of the other 
girders proved so deficient in compressive strength, as was 
to have been expected, but this is, as every engineer is 
aware, far from being an evidence of inferiority. 
Comparing the strength of this girder with that of the 
Bessemer girder, in terms of their relative weights, we 
have for the latter a weight of 5001b., and a breaking 
strain of 57,392 lb., and for the former a weight of 521 lb., 
and a breaking strain of 56,8441b., the proper breaking 
strain in the latter case being 59,7021b., supposing the 
materials to be equally good and equally well disposed, 








showing a deficiency, weight for weight, of 28581b., o” 
about 1} tons. This we are disposed to attribute net toany 
inferiority in the quality of the metal, but to the defective 
construction of the girder, which was certainly not so well 
made as that of Bessemer metal. 

We must reserve for another article the consideration of 
the results obtained as regards the tensile and compressive 
strains per square inch of section, The results so far may 
be summed up in a few words: Firstly, the Admiralty 
section of mast is better, weight for weight, than Mr. 
Deane’s; and secondly, Mr. Deane’s steel is an admirably 
tough material, the specimen tried being far superior in 
ductility to the Bessemer steel worked into the rival 
girder. 

FROST, SNOW, AND SKATING, 

TuE recent state of our streets, and the still more recent 
terrible and stupid waste of human life, which the papers 
are pleased to call the “catastrophe ” in Regent’s Park, have 
set every one thinking more or less about snow and ice, 
and have raised the usual crop of “ letters from correspon- 
dents,” most of whom, to ras te by the value of their re- 
spective communications, must either have very little to 
do, or devoutly believe in the maxim “’tis pleasant sure to 
see one’s name in print.” Amongst others, we observe 
a tribe of correspondents, including in it the name 
of a well-known engineer, who improves the  occa- 
sion by suggesting that a repetition of such  so- 
called “accidents” as that combination of absence of 
police management, and reckless foolhardiness which has 
caused the drowning of thirty or forty persons on a pond 
in the Regent’s Park, should be prevented in future by 
filling up all the ponds or basins in all the parks up 
to a uniform and shallow depth. This is very vari- 
ously settled from 2ft to 5ft. or thereabouts. Now, 
it requires but little wit to see that there must be 
less danger of drowning in 2ft. or 5ft. of water, than in 
water of 20ft. in depth, and less with a stone bottom to 
the water than an unknown depth of mud, and better 
chance of the poor consolation that one’s corpse may be 
more easily recovered from a uniform depth than from 
water standing over an irregular bottom full of deep 
holes, and all of mud and slime. But we venture 
to deny that it is possible by any means or method 
compatible with the primary uses of the waters in 
our public parks and gardens, to make them so shallow 
that the drowning, or at least the death, of skaters or 
sliders under whom the ice may break, shall with any 
reasonable certainty be avoided. 

The primary use of these park waters is public orna- 
ment. In order that they may not be converted into public 
eyesores and nuisances, as well as that the ornamental 
adjuncts of waterfowl and healthy plants shall be preserved, 
it 1s indispensable that the body of water in these ponds 
should remain all the year round transparent and pure; at 
the very least, free from the continual growth and accumu- 
lation of vast surfaces of conferve, byssus, and other 
aquatic weeds, Now, to prevent this is simply impossible in 
shallow water, though that shallow water rest upon a bottom 
of solid concrete, or even of brick or stone flagging. 
The lower forms of fresh-water vegetable life have no 
regard for earth-fast roots, nor can any amount of straining, 
or even of filtration of supply water preclude their appear- 
ance in water left stagnant, or very nearly so—as 1s the 
case with all these park waters—at a shallow depth under 
our summers’ warmth and occasional sun, and especially 
under our London air, always loaded with organic matter, 
Even at 5ft. or 6ft. in depth, the water as may be seen any 
year in St. James's Park, becomes queer and more like an 
odious dilution of pea soup, than like wholesome water. 
which in reality it is not. indeed, it is just in the condi- 
tion to propagate entozoa in every unhappy animal that 
may be compelled to drink of it. Were our summers 
blessed with a little more warmth and sunshine, these 
waters at 5ft. in depth would, before the end of that season, 
resolve themselves into cesspools. Filling up these ponds 
to 2ft. in depth, the proposed minimum, is for this reason 
alone, to pass by here other cogent ones that might be 
adverted to, impracticable. Filling up to 5ft., or even 
6ft., may be less so in proportion to the greater depth, but 
is still far within therange of objection on the above grounds, 
Were it free, however, from all other objections, we take 
leave to deny that the reduction to a uniform depth of 5ft., 
with even a hard bottom, would at all ensure safety to 
those who should fall in when skating upon its frozen 
surface. We need not insist upon the fact that probably 
one-third or more of the persons usually found upon the 
ice in those places, consists of children, and that 5ft. water 
is beyond their depth, and as bad as 50ft. for them. 
As to the adults, when ice breaks it almost always 
does so, if thick and presumedly strong, by reason of the 
violent oscillations into which the water is thrown beneath 
the ice by the springing and bending of that, under the 
constantly varying and moving load, combined with some 
momentary and accidental congregation of a great number 
of people towards one spot, ie, of a great load there. 
Or if the ice be weak and dangerously thin, it may break 
under a single skater or two or three near each other. — 

Now, both in the first and second cases, it is in reality a 
matter of very small consequence to the real chance of life 
of those who got immersed, whether the water be under 
their depth or above it. A swimmer, especially if not 
encumbered with great coats and skates, knows how 
instinctively to gain his feet in water within his depth, or 
to keep his head above it if deeper, while he has the power 
to use his limbs. But those who cannot swim, or swim im- 
perfectly—a very large class indeed amongst our inland 
population — falling in, as they do, in all sorts of 
inclined positions and full of dread at the unex- 
pected immersion, are seldom able to regain their 
feet, and after a little floundering about, and a drop 
or two of water getting into the lungs, it is all one 
what may have been the depth into which they fell. A 
skater again, who falls in singly through thin ice, if he be 
going ahead at the time, does not fall plump, nor, although 
he be skating nearly upright, is his body immersed in a 
vertical position. His feet or skates are caught by the 
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edge of the fractured ice a few inches or feet before them, 
the centre of gravity of his body, which is at about the 
level of his hip bone, is carried on by the work accumulated 
in him, and he falls forward, and whether breaking again 
more of the ice before him or not, generally dives and 
shoots in under the unbroken icy crust in advance of him. 
It is of no help to him that the water is but 5ft. deep. If he 
even regained his feet, and maintain presence of mind 
enough, it would require the power of a giant to force 
his head up through the ice above him. But the fact 
is—as the late affair has amply illustrated — people 
who fall into ice-cold water are, in a minute or two, 
deprived of effective muscular power, and, probably, of 
consciousness in most cases, and so of power to help 
themselves before that brief interval, said by physiolo- 
gists not to exceed three’ or four minutes, notwithstanding 
the fables about pearl divers, which suffices to pro- 
duce drowning itself. 

We therefore dismiss the five feet of water, even if 
otherwise unobjectionable, as practically of very little 
service. Well, then, what is to be done? People 
will skate to the end of the chapter, and it would bea 
great pity they should not do so; but it will be a far 
greater pity if one result of this Regent’s Park affair be not 
that efficient arrangements be made to prevent the public 
getting in at all upon ice known to be dangerous. Are 
we to fall back upon the ingenious contrivances of 
the projections of ropes overhead, and ropes at rocket tails, 
and cocoa-nut fibre netting under the ice of all the parks? 
We reject them all—filling up the ponds and ingenious nos- 
trums together; and we say the remedy for the whole 
matter is as plain and simple as daylight. 

[t is this. Make proper skating surfaces in each of the 
parks for the public, and absolutely interdict by police regu- 
lations persons going upon the surface of the ponds—no 
matter what may be the state of the ice. The mode of doing 
this is as cheap as it issimple. Level down perfectly a sufli- 
cient space of grass land in each of the parks to give 
suflicient space for skaters, For this, we think, about 
eight acres, or a parallelogram of, say, 150 yards by 
300 yards—rather more than eight—would be sufficient 
for each park. 

Let the surface of this space be eighteen inches below the 
level of the land all round, sc that it can be flooded over a 
week before the Christmas of each year with water from 
main pipes brought to it, to the depth of twelve inches; 
and let the water remain so, if the winter be one of frost, 
until, say, the end of February, and then draw it off.* 
Sow down the level bottom at once with spring meadow 
grass thickly, and before the first of May it will be all 
green, and may be used like any other part of the grass 
of the park until the end of the December following, when 
the grass will be once more flooded with its foot of water, 
like a deep-water meadow; and if the temperature suffice, 
the skaters may go to work in absolute safety—so far as 
the water is concerned. We say twelve inches in 
depth, for although one-third of that would be enough 
for all skating purposes, it would, in another way 
than drowning, be not free from danger. If thin ice 
break under the skater going at speed on water of 
a less depth than a foot, he runs an imminent chance 
of having his leg broken by the worst of fractures, 
close to the ankle joint. Upon 12-inch water the edge of 
the ice takes him at mid-leg or above it, and he escapes 
fracture by the now longer lower arm of the lever formed 
by his legs and body; or even if a broken leg occur, it is 
likely to be a simple fracture in the safest place. We 
need not spend space in pointing out that the ice 
would form sooner and be stronger on such thin plates of 
water, and can be kept by the supply mains always in 
better condition that ice on the ponds, even of five feet 
deep. Nor need we remark that the adoption of this project 
would relegate into oblivion and inutility all the labours 
of that distingushed body the Humane Society, and reduce 
the duty of the police to the very simple one—freed from 
all exercise of judgment, or discretion, or opinion as to 
whether the ice were safe or not—of merely rigidly pre- 
venting anyone from going upon the frozen fe 9 There 
would not be the slightest deformity produced to the sur- 
face of the parks, nor would the place, or existence of .he 
skating places, be recognisable in summer to the passing 
glance. In fact, the very succession of grass, water, and ice 
each year has its prototype already in nature. The Zerknitz 
Sea—a lake in the Austrian Alps—as is well known, 
naturally fills with water and is generally frozen every 
winter. Early in spring the water draws itself off by cer- 
tain subterranean channels, leaving the bottom dry; natu- 
ral grass within a few weeks covers over the muddy bot- 
tom, and before the next winter floods it again. The 
people around have mown two and sometimes three crops 
of rich meadow grass grown upon it. 

There are already in existence in the little Kennington 
Park three shallow or slightly sunken large rectangular 
spaces of grass, in which flower beds, &c.. are cut out in 
summer, Any one of these, by simply flooding it with 
a foot of water in the way we have pointed out, might be 
made perhaps even while the present frost lasts, the 
means of a preliminary trial, and ultimately of a skating 
place for the south side,and nearer the City than any other 
of a safe character. 


ELASTICITY IN ROLLING STOCK. 


For nearly three weeks railway trains in every quarter of 
the kingdom have been running over practically rigid roads. 
King Frost effectually deprived ballast of that quasi 
elasticity on which engineers rely but too confidently in 
milder weather, and we have been favoured with an oppor- 
tunity of determining how much of the smoothness of 
motion constituting a distinguishing feature of ordinary 
railway travelling, is due to the elasticity of the springs of 
the engines and carriages, how much to the resilience of 
the road. The latter element being virtually absent we 
could accurately estimate the value of the former, and it 
did not require an extended trip, either on the foot-plate 
of an engine or in the cushioned recesses of a first-class 











* Since this was written a somewhat similar suggestion has appeared in one 
of the morning papers. 





carriage, to prove that a hard frost is capable of depri 
us of about one-half of that elasticity ot ol on whick 
the success of the modern railwa: indirectly 
depends. Permanent —— over the kingdom was reduced 
to the condition of Stephenson’s stone sleeper track, and a 
continuance of the frost would certainly have told heavily on 
rolling stock and rail tables, although the expenditure for 
cking up sleepers and such work might be for the time 
ittle or nothing. The tractive effort required to haul a 
given load is probably reduced during a hard frost, be- 
cause the deflection of a rail under the tread of a heavy 
wheel is no longer increased by the sinking and springing 
of the sleepers, but the dangers of railway travelling 
are considerably augmented ; and even where the lines 
are clear of snow its di orts and inconvenienceg 
are increased, not only as regards aye but drivers 
and guards. Two or three accidents, fortunately un- 
attended with serious results, have followed on the 
breakage of axles, and it is certainly imprudent to 
maintain high rates of under the circumstances, 
We can etliy believe that the breaking of springs and 
axles is due to the effects of frost on iron, as Mr. Kirk- 
caldy’s — go to show that excessive cold has no 
appreciable influence on the strength of iron; yet that axles 
break, spring leaves snap, and tires burst more frequently 
in frosty weather than in summer, is indisputable. We 
believe that such casualties are directly due to the rigidity 
of the road, and not to the effects of temperature on the iron; 
and the fact points to a defect in our railway system 
which should long since have enlisted the energies of 
engineers in its removal. We learn from each hard 
frost that smoothness of motion and absence of jar 





and vibration are nearly as much a result of the yielding | 


nature of the ballast on which sleepers rest, as of the 
resilience of those sleepers or of the springs on which 
carriages and engines are hung. Volumes have been 
written to prove that we should not rely on ballast for 
elasticity, but that we should look to our sleepers and our 
vehicles for this necessary element; but the volumes have 
apparently been written in vain, and the jolting, pounding, 
tremulous motion of carriages and locomotives during frost 
on the best lines in the kingdom, proves how utterly insuffi- 
cient for their intended purpose are carriage springs and 
sleepers. Truly it is a fortunate thing that by a species 
of accident of nature, ballast possesses a peculiar non- 
descript kind of elasticity. It is not easy to say how we 
should get on without it under present arrangements, it 
is a mere truism to say that neither rolling stock nor per- 
manent way could be maintained in its absence. Yet it is 
certain that we should not require to look to ballast for 
elasticity. A whole host of fave. er Ae expedients ought to 
be at our disposal which would fulfil the required purpose 
and perform the necessary functions far more perfectly 
and at much less cost. It is about as good engineering to 
rely on ballast for elasticity as it would be to oil the tires 
of railway wheels to prevent the axles left unlubricated 
from cutting. 

It is needless to attempt to enumerate the host of 
schemes which have been brought forward for rendering 

rmanent way elastic. Indeed, it appears that the simple 
Fact that locomotives, trucks, and carriages are supported 
on something more or less nearly resembling springs, hassuf- 
ficed to convince inventors that all that was possible had been 
done to render vehicles resilient; and their attention, there- 
fore, has been almost solely confined to the road locomo- 
tives, being, with a very few exceptions, still supported on 
springs as they were suppo five-and-twenty years 
ago. Engineers have regarded the road as the rigid 
element in the complete system, and ingenious expedients 
of all kinds have been proposed to neutralise the evil 
effects of this rigidity. Nevertheless it is probable that 
rolling stock is infinitely more jrigid than any substruc- 
ture, short of rock, on which a rail can be supported. 
The dead weight of a yard of rail, with its sleeper, chair, 
&e., does not greatly exceed one hundred pounds, and on 
this is brought to bear a dead weight of wheel and sprin 
from fifteen to forty times as t. If we regard the lengt 
of rail and the chairs on which a locomotive rests, as repre- 
senting the dead weight, and the sleepers as representing 
the springs, it will be seen that the mass interposed between 
the resilient agent and the weight is as nothing in the road 
compared to that interposed between the springs and the 
rail in the vehicle. To bring them up to any approach to 
equality it is essential that the non-elastic mass interposed 
between the spring and the bearing surface should be the same 
in both cases, Until it be, that member of the system which 
represents the test dead weight most requires improve- 
ment, and in the case of railway rolling stock generally 
the condition can only be fulfilled thus far by supporting 
the tires of the wheels on an elastic seating, and even then 
the tires will not be quite so well off as the rail, because 
they weigh much more than the lengths of rail over which 
the weight of the engine may be regarded as being dis- 
tribu Springs as ordinarily fitted, represent in 
themselves no inconsiderable mass of dead weight, and in 
locomotives especially, each individual! leaf is so etiff, and 
the entire spring so deep, that it is utterly incapable of 
absorbing vibration. At best the springs of a locomotive 
do little more than distribute the weight wfth tolerable 
uniformity on the road, and compensate for considerable 
differences in the level of the rails from inch to inch or 
yard to yard of their length, but they are quite incapable 
of dealing with the smaller vibrating influences continually 
at work, or of representing that higher class of elasticity 
which approximately exists in very thin and light leaves 
of tempered steel such as watch springs or sword blades, 
and is displayed in absolute perfection by steam and per- 
manent gases. Were it practically expedient to support 
locomotives or railway stock generally on air or steam 
springs, we have no doubt that a decided advantage would 
be gained. As such a system does not appear to admit of 
being =e _ in par and as it is quite as ae 
sibleto reduce the weight of ordinary springs, we must see 
improvement in the reduction of dead weight, and this 
can only be effected by bringing the elastic element as 


near the bearing surface as possible. 
Patent-office records show that as far back as 1827 








inventors turned their attention to the production of elastic 
wheels. Only a comparatively limited number of schemes of 
this kind have been pro; however—a number, indeed, 
bearing quite an infinitesimal proportion to those intended 
to supply elastically-seated permanent way,—and at 
the present moment it may be stated that the only 
elastic railway wheels in use are Grigg’s, Mansell’s, and 
Adams’. With the construction of all these our readers 
should be, and no doubt are, familiar. The first-mentioned 
gentleman merely seats his tires on oak or hard wood 
wedges, and on some American lines the system has 
been adopted with great success. The locomotive tires 
so seated do not stretch, and their durability is nearly 
doubled. Mansell’s wheels are largely used for carriages, 
but are obviously i pli to Bees nal except, 
porbees as leading wheels—a position in which they have 

n tried with some success on the London and North- 
Western and Great Eastern railways, and a large propor- 
tion of the carriage stock of the South-Western Railway 
Company is fitted with them; indeed, their first cost 
appears to be the only bar to their general adoption. 
Neither Mansell’s nor Grigg’s wheel, however, can 
taken to represent—we will not say the most which can be 
done in the way of imparting elasticity to railway wheels, 
but even a considerable advance toward the production of 
an eminently elastic wheel. Mr. Adams has gone much 
further, and his wheels have been fully tested on several 
lines with, upon the whole, _ results. Still they creep 
but slowly into favour, and good as they are we cannot 
regard them as faultless. If attention were once directed 
to the subject, or more properly, if those most interested 
were once convinced of the propriety of reducing dead 
weight to a minimum, and of imparting more elasticity to 
rolling stock, the happiest results might be anticipated. 
But it is unlikely that much progress will be made while 
ssinploned faith is reposed in axle springs, and every energy 
is directed to imparting resilience to permanent way by 
men who are oblivious of the fact that the cheapest line in 
maintenance would be one absolutely rigid, provided it 
were traversed by rolling stock possessing in itself alone 
as much elasticity as is now to be found divided between 
the carriages and the roads on which they travel. 








DEATH. 
On the 18th inst., at Bonchurch, Isle of Wight, MARK HUISH, Esq., late 
Captain R.E.1L.S., for many years general manager of the London and North - 
Western Railway. 
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A PROSPECTUS has just been issued of Chatwood’s Patent Safe 
and Lock Company (Limited) with a proposed capital of £100,000. 
The company have secured a plot of land adjoining the Lancashire 
and Yorkshire Railway in Bolton, upon which they are about to 
erect extensive works. 

ENGINEERS IN THE Navy.—The following appointments have 
just been made by the ame ema | Engineer—James Coade, 
to the Rodney. Engineers—William Collier and Henry White, 
to the Rodney; Wm. White, to the Medusa; Edwin J. Ashworth 
and Richard Davison, to the Victoria. First-class Assistant 
Engineers—John R. Stewart, to the Medusa; Thomas E. Williams 
and William Carter, to the Victoria; Frederick Hallett and 
William M‘Naught, to the Rodney. Acting Second-class Assistant 

ineer-—John E. Standish, to the Victoria. 

INERAL TRAFFIC. —In 1865 the mineral traffic on the smallerlines 
of the kingdom was very considerable. The Blyth and Tyne carried 
1,958,167 tons; the Bristol and Exeter, 174,768 tons; the Cambrian, 
221,979 tons; the Cockermouth and Workington, 244,967 tons; 
the Cockermouth, Keswick, and Penrith, 53,809 tons; the Colne 
Valley and Halstead, 34,166 tons; the Cornwall, 56,572 tons; the 
Dowlais, 363,846 tons; the Festiniog, 81,982 tons; the Fleetwood, 
Preston, and West Riding Junction, 91,280 tons; the Furness, 
1,030,943 tons; the Liskeard and Caradon, 47,453 tons; the 
Lianelly, 529,868 tons; the Llynvi Valley, 321,134 tons; the 
Londonderry (Seaham to Sunderland), 724,822 tons; the Manches- 
ter, South Junction, and Altrincham, 443,697 tons; the Maryport 
and Carlisle, 656,635 tons; the Mid-Wales, 63,107 tons; and the 
Monmouthshire, 2,101,947 tons. The details of the mineral traffic 
on the larger systems have already ap 

Recent ForeiIGN INVENTIONS.—An ingenious little instrument 
is used in Berlin to measure lengths; it is more convenient than 
either rod or tape, and appears to be sufficiently accurate 
for most purposes. It consists essentially of a small wheel 
with a milled edge, which runs along the line to be 
meas and drives, by means of toothed gearing, a 
spindle with a steel needle, which shows .the fractions, 
but not the integers, on an indicator dial. As to the integers, a 
small spring says “click” at the end of every metre run. The 
a is not much larger than a watch, and can be carried in 
the waiscoat pocket. [Is not this little tool similar to an instru- 
ment used frequently by the French Government engineers, and 
called Odométre ?}—Mr. Kessler, a machinist of Nassau, has pa- 
tented a self-acting lubricator for the cylinders and steam chests 
of locomotive and marine engines. The object of this invention is 
to stop the supply of oil when steam is introduced into the cylinder. 
The new lubricator has been tested in Germany, and is favourably 
reported on. 

HOTOGRAPHING CANNON BaLis.— The Journal of Photography 
gives a very interesting account of some experiments in the pho- 
tographing of guns while being fired. In the pictures which were 
taken the moment had been so exactly seized that the ball could 
actually be seen protruding from the muzzle of the gun, while, as 
we might say, in the very act of leaving it. A description of the 
mechanism by means of which this exactness was so secured, will 
be interesting. It will of course be evident that no person, however 
delicate his p ion, could act with sufficient quickness to ex- 
aps the plate at the exact instant desired. It could only be done 

y means of electricity. A stereoscopic camera is arranged with a 
disc in front of the lenses, revolving on its axis. This disc has 
two holes in it, either of which can be made, by its revolution, to 
correspond with the line of the lenses. A circular spring is so 





attached to the disc that when set free it will make a half revo- 
lution with the quickness of a flash, thereby bringing one of the 
holes in a line with the lenses, and admitting the light for an 


instant. Now for the manner in which the disc is set free. 
First, the disc is ‘‘ wound up,” so that the spring referred to is at 
its utmost tension. It is retained in this position by means of a 
catch and trigger, which latter is connected with an electro- 
magnet. The gun is fired by means of a tube containing span 
powder, and through which runs a delicate platinum wire. en 
a galvanic ‘‘ shock ” is sent through this wire it instantly becomes 
red hot and melts. Two things are by this accomplished simul- 
taneously; first, a current of electricity is transmitted, which 
vivifies the electro- et and causes it to attract the trigger, 
thereby releasing the disc : — a, the powder is igni 

the gun discharged. In order that the aperture in the 

be retained in a line ,with the lenses until the powder is fairly 
ignited, a stop holds it in that ition until the wire melts. At 
that instant, the continuity being broken, the electro-magnet 
ceases to act, nothing prevents the continued action of the spring, 
and the disc is carried round far enough to close the camera. The 
manner by which these two movements, so nearly consentaneous 


without being exactly so, are thus effected, is exquisitely ingenious. 
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Unper the title of ‘“ The Channel Railway, connecting Eng- 
land with France,”* Mr. Chalmers published, a day or two ago, a 
second and altered edition, illustrated by charts of surveys and 
lithographed plans, of his pamphlet on this subject. From this 
we have here extracted sufficient particulars to explain the 
mechanical features of his project. He proposes a double line 
of rails, connecting the railways of the two countries, capable of 
carrying all ordinary trains at the usual speed. This he originally 
thought of doing by means of an iron tube 30ft. in diameter, 
which was finally to be lined with 2ft. thickness of brick-work, 
and covered with an embankment of rough material. The 
knowledge acquired at Shoeburyness of the capabilities of iron, 
and the statements about the oxidation going forward in our iron 
ships, seem to have influenced the alteration made in the pro- 
posal at present submitted to the public. He now intends to 
use two tubes, cased with timber and lined with brick, each to 
contain a single line, and to reach, when completed, from shore 
to shore on the bottom of the Channel, the whole to be covered 
by an embankment as shown in Fig. 5. 

The iron tube is to be circular in cross-section, 16ft. in dia- 
meter, and of the same thickness as the skin-plates of the 

arrior. 

The circular form is to be preserved, and the tubes strengthened 
by iron girder frames (Fig 6) surrounding it. A timber casing 
of planks Qin. in thickness is to be attached to the outer flanges 
of these frames, the spaces between them being filled with con- 
crete. The whole thickness of the tube, including the brick 
lining of 18in., will be 33in. The brick lining within, and the 
timber casing and concrete without, are expected to save the 
iron tube against oxidation. “ But,” argues Mr. Chalmers, “ even 
if the iron ofthe tube were to suffer by oxidation in forty or 
fifty years (a circumstance which, considering its position is far 
from probable) the embankment, by this time silted up into a 
solid mass, the timber casing, the concrete and interior lining 
would of themselves insure the permanency of the Channel 
Railway.” 

The project proposes three ventilators, one in mid-channel and 
one about a mile from either shore. The mid-channel ventilator 
—the point of commencement for the work— is illustrated in 
Figs. la and 2. It consists of three consecutive cylinders of 
wrought iron, divided into vertical cells for the reception of 
puddie and concrete, to form the cofferdam for the mason-work 
to be built within. To the opposite sides of this ventilator, 
pointing towards either shore, are to be attached during con- 
struction two short lengths of tubes. The ventilator, inde- 
pendent of these, will weigh about 2000 tons. This is the point 
from which the work of submerging the tubes proceeds, on 
ascending gradients, towards either shore. 

Mr. Chalmers calculates that “the displacement of the inner 
cylinder, 80ft. in diameter, is equal to 1500 tons for every 10ft. 
in height. So, with a temporary deck below the line of the 
tubes—say 5ft. from the bottom—the ventilator would float in 
20ft. of water ; and, with 3000 tons of ballast, it would draw 
40ft., leaving 170ft. of its height out of the water. With a 
second temporary deck, 60ft. from the bottom, and the same 
ballast, it would (with the space between the decks filled with 





* E. and F. N. Spon., 1867. 
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water) draw between 90 and 100ft. As it reached deeper water’ 
the space between the decks could be allowed pat to fill. 
When over its final position, the water would be allowed to flow 
into the space above the upper deck, until the ventilator rested 
upon the bottom of the Channel.” The ventilators being pro- 
perly adjusted, a stiff clayey puddle is to be deposited into each 
of the cells c, Fig. 2, in order to form a bed of about 3ft. in 
thickness on the bottom ; and, as the middle cylinder and cross- 
plates forming these cells do not reach within 3ft. of the bottom, 
this puddle will spread over the space—12it. in width— between 
the outer and inner cylinders, which alone reach the bed of the 
Channel. Upon this puddle would be deposited from above 
materials for forming a solid mass, of 150ft. in height, the per- 
manent mason-work a, shown in Figs. 1 and 2. 

From this point, as already stated, the tubes are to be laid to- 
wards either shore. One length, of say 300ft., 1s shown at- 
tached to Fig. 1. When the bottom is uneven where a joining is 
made, as at d, the inequality being first ascertained, a truss 
frame, Fig. 3, is attached to the bottom of the tubes to prevent 


| them from being drawn down too far; for they are to be drawn 


down by means of endless chains, passing round drums attached 
to massive anchor-boxes on the bottom of the Channel—an 
operation which, described at length, appears to have a certain 
amount of feasibility in it, but which, in actual practice, would, 
doubtless, be the source of many failures, especially in the early 
stages of the work. In order to guide the tubes in descending, 
a wire-cable, attached to the tube previously submerged, is 
threaded through a projecting part of the descending tube, see 
Figs. 4and 6. As to the joining of the tubes together, after 
they are submerged, let us suppose tube T in its place, loaded 
down, and empty inside the bulkhead H, and that tube V has 
come sufficiently fair into its place, then the valve o is opened, 
which allows the water between the bulkheads H and I to flow 
through tube T, when the hydrostatic pressure forces the timbers 
P and M together. The space between the temporary bulkhead 
may then be entered, the inner flanges secured, and the opera- 
tion repeated at the other end of tube V. If the bolt K, Fig. 6, 
should by any accident be withdrawn before the hole could be 
stopped, the ball v would roll into the hole and exclude the 
water. 

“The joining of the tubes under water and from the inside,” 
says Mr. Chalmers, “is the principal constructive feature of my 
project.” On the success of this operation depends the practica- 
bility of the entirescheme. This feature attracted much attea- 
tion among scientific men five years ago, when the first edition 
of the “ Channel Railway” appeared, and Mr. Cobden, in a letter 
to the inventor, says, “I do not consider Mr. Fairbairn’s report 
unfavourable, but the contrary.” We must confess that not — 
these joining operations, but the entire scheme, appears muc 
more feasible with two tubes of a manageable size, 16ft. diameter, 
than with one of 30ft., the form of which it would be difficult to 
preserve. 

When the several lengths of tubes are united together, it is 
proposed to cover them with an embankment of materials similar 
to those which the French engineer, M. T. de Gamond, proposed 
to use in forming his islands in the Channel ; and in order to 
secure a complete filling under the tubes, Mr. Chalmers attaches 
the triangular bottom, shown in Fig. 4, the spaces F, which he 
proposes to fill with concrete during the construction of the 
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tubes, as similar for the spaces W, Fig. 6. The energy of M’ 
Bazin, favourably known for his photographic researches, and 
who has produced well-defined pictures of objects in the sea, 
taken at the great depth of 300ft. (above double the depth of the 
Channel), has shown that the inspection of the bottom would 
probably be no impediment to the construction of a tubular 
Channel railway. 








LONDON ASSOCIATION OF FOREMEN ENGINEERS.—Mr. E. J. Reed, 
Chief Constructor of the Navy, has consented to take the chair, 
and Mr. S. W. Worssam, the vice-chair, at the fourteenth 
anniversary festival of the London Association of Foremen Engi- 
neers, to take place on the 16th of February at the Freemasons 
Tavern. 

Mr. Henwoon’s ScHEME.—Two photographs have just been 
published, representing a wooden line-of-battle ship on the old 
plan, and the same ship converted after Mr. Henwood’s design. 

y are well executed, and are calculated to give a very correct 
impression of the relative appearance of the two ships. 


South Kensincton Museum. —Visitors during the week end- 
ing 19th June, 1867 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 7852; on Wednesday, Thursday, and 
Friday (admission ), from 10 am, till 4 p.m., 1195; total, 
9047; average of corresponding week in former years; 10,383; 
total hon Oe opening of the museum, 6,509,706. 

Coatinc Inon Suips.—In the year 1859 Mr. Robert Lamont, 
in relation to the question as to the destruction of iron ships by 
galvanic action, called attention to the injurious results of the 
use of red lead or paints containing lead, and described a compo- 
sition patented by Mr. M’Innes as the most successful preventive 
of fouling that had yet been introduced. ‘The stat t regarding 
it was that when immersed it presents a smooth slippery surface, 
to which it is hardly possible for barnacles and seaweeds to 
adhere more than they do to the ordinary copper sheathing of a 
wooden ship, and that while galvanic action is averted the slip- 
periness thus attained tends to increase the speed of the vessel in 
its progress through the water. Since that time the system has 
been largely tested by experience, and in a series of testimonials 
Mr. Lamont now furnishes the practical evidence of its adoption, 
and of from eight to ten years’ successful use by firms and indi- 
vidual shipowners, owning among them probably the most exten- 
sive collection of steam and =) iron ships in the world. 
Vessels so coated seem beyond doubt to obtain an increase of 

of from three-quarters of a knot to a full knot per hour. 
essrs. Gibbs, Bright, and Co. speak un uivocally of its results 
on the Great Britain. Mr. Inman, of the Inman New York line, 
has “never found anything that will compare with it, whether 
for p of preservation or for increase of speed.” Messrs. 
Jones, Palmer, and Co., W. and J. Lockett, T. and J. Brockle- 
bank, and many others testify in the same manner with regard to 
the India and China service. Messrs. Allan Brothers and Co., 
the agents of the Montreal line, and Messrs. Burns and M’Iver, of 
the Cunard line; Messrs. W. H. Dixon and Messrs. N. D. - 
of the Levant trade; Messrs. Balfour, Williamson, and Co., an 
Messrs. Gardner and Broo: in the Pacific trade; and Mr. 
Klein, surveyor to the French Lloyd’s, are among the numerous 
other authorities quoted, all of whom are alike uzanimous. The 
matter is one of national importance, since, apart from every 
other result, the mere saving in coal from an acceleration of 
speed, even to the extent o' half a knot an hour, would ex- 
ish a formidable amount of our annual expenditure.— 
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THE BIRMINGHAM SMALL ARMS COMPANY’S BREECH-LOADER. 


TuERE is not the slightest 
doubt that every civilised nation 
will, sooner or later, be armed 
with some one or other of the 
numerous breech-loaders which 
are now being eagerly brought 
before every Government of any 
importance. The problem of 
converting the immense stores 
of small arms with which the 
arsenals of the Continent are 
filled is scarcely less important 
than the production of a good 
new breech-loader. It really 
seems to us that a gun, equally 

both as a conversion and 
as a new arm, must, for obvious 
reasons of expediency, gain the 
day in most countries, The 
saving of time is, with many 
Governments, in these troubled 
days a matter of immense im- 
portance; and great advantages 
would attend the adoption of 
an arm the new forms of which 


verted guns of the same con- 
struction. The gun before us 
is that which has been chosen, 
after much experiment and 
research, by such an import- 
ant armoury body as the Bir- 
mingham Small-arms Com m 
The English rs of fl e 
“Gray” gun e rt: 

of that company, and | eyed 
aro now being manufactured at 
their armoury at Smallheath, 
near Birmingham. This fact 
is, of course, of itself a recom- 
mendation for the gun. Gray’s 
system of breech-loading fire- 
arms was originally intended 
to be used only for converting 
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muzzle-loading gunsinto breech- 
loaders, but after experiments 
had been made it was found to 
be equally applicable for new 
arms, of either large or small 
calibre; and it can be adapted 
for rim or central-fire cartridges 
of any kind in common use for 
breech-loading arms. It is con- 
sidered by good judges that 











the strength of even the con- 
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verted arm is equal to that E = 
of the muzzle-loader. All the — Bf iz [oS eo 
parts are left in perfect shape £ = al 


as before, except the hammer of the lock, which is bent to suit 
the piston, or striker; and the barrel, which is cut off and screwed 
to take the new breech receiver, the receiver being made to fit 
into the original seat by a very slight interior enlargement of the 
stock. No are exposed outside of the original dimensions of 
the arm. ‘The slide block and lever being always directly in the 
line of the barrel renders it almost impossible to injure them 
without first injuring the barrel itself. The ease with which 
the gun can be loaded, and the facility for removing the empty 
cartr case from the chamber after discharging the piece, 
makes it one of the most rapid firing converted arms yet made. 
The piece can be fired twelve to fifteen times per minute after a 


little practice. 

Fig. 1 is a plan of the top of a portion of a rifle adapted for 
central-fire cartri with ag in position for discharging it; 
Fig. 2 is a side el tion; Fig. 3 is a section on the line z, x 
(Fig.1), with parts in position for inserting the cartridge; Fig. 4 is 
a transverse section on the line y, y (Fig. 2); Figs. 5 and 6 repre- 
sent detached portions of the action. B, B, is the stock; ©, C, is 
the receiver or shoe to which the barrel is screwed; A is the slide 
block, and E is the lever attached to the block A by the pivot ¢ ; 
G is the extractor which removes the empty cartridge cases. The 
cronies to receive the cartridge is represented in Fig. 3, where the 
block A is drawn back against the rear end of the receiver ©, C, 
leaving the opening of sufficient 1 to drop the cartridges in, 
which is carried forward into the ber B (as represented in 
Figs. 1 and 2) by the slide block A. This slide block is worked 
by the lever E, and when carried forward takes the extractor G 
with it, which is left in the position (as represented in Figs. 1 
- 2) to draw out the empty cartridge case after the piece is dis- 

When the block A is carried forward as described the lever E 
drops into the receiver C, C, and is locked by the spring pin o. 
The spring pin o also holds the block A when drawn back from 
sliding forward while the cartridge is being inserted. The pivot c 
on the lever E is so arranged that, unlike most other breech-load- 


ing arms, the ter the pressure of the cartridge upon the 

— A, where the explosion takes place, the faster it holds in the 
‘iver. 

I, I, is the needle, which is arranged either for central or side- 

re cat e needle is in two , and fitted to slide 

freely in each No springs are in the action, except the 


small flat spring ¢ used to hold down the lever E; should this 
spring be broken or otherwise injured an india-rubber band will 
answer the same purpose both to hold the lever down and the 
= A back. 

e instructions for working it are :—Hold the in the left 
hand in the ordinary way, end'vaies the hammer to half-cock; then 
with the fore finger and thumb of the right hand raise the thumb- 

iece ¢ and draw back the block A by means of the slide lever E. 
op the cartridge into the shoe or box C (the cartridge is not to 
be | py into the chamber by the hand), then by a downward 
and a forward pressure of the thumb of the right hand applied to 
= thumb-piece ¢ of the slide lever E, the block A is pushed 
orward, carrying the cartridge before it, and is locked when in its 
place vocees a o at the end of the shoe; the gun is then 
to be full cocked and fired. After firing the hammer is to be 
raised to half-cock, the block A to be drawn back by the thumb- 
Piece ¢ attached to the slide lever E, as already described. This 
motion extracts the empty cartridge case by means of the 
extractor G, and leaves the gun ready for reloading. 





THE PARIS EXHIBITION. 

Tue following official regulations for admittance to the 
Paris Universal Exhibition have just been made public. 
We i it a place in our columns, as it will be found 
useful for future reference :— 


Section I.. -GENERAL RULES. 
Art. 1. In accordance with the general 
the 7th of July, and sanctioned by an Imperi 
of July, 1865, the Exhibition will be opened 
1867, and closed on the 31st of October follo 
Art. 2. The Exhibition comprehends three enclosures. 
The first, named the Park, encloses the Champ-de-Mars Palace. 
the park which surrounds it, and the bank of the Seine, , 


lations, settled on 
decree on the 12th 
on the Ist of April, 


c 











The second, called the Garden, situated at the south-east of the 
| Champ-de-Mars, encloses the garden destined to be the horticul- 
| tural exhibition. 

third, called Billancourt, situated on the Seine at five 
kilometres from the Champ-de-Mars, encloses the agricultural 
exhibition and the experiment ground in the isle of Billancourt. 

Distinct tolls are established at every enclosure. 

Art. 3. The entrances of the park 1 e are 
designated in the following manner :—- 

No. 1. Grande Porte (principal entrance).- At the d’Orsay Quai, 
as the Jena bri 

No. 2. Porte de l'Université (University entrance).—At the 
corner of the d’Orsay Quai and of the Avenue la Bourdonnaye. 

No. 3. Porte Rapp (Rapp entrance). 

No. 4. Porte la Bourdonnaye (la Bourdonnaye entrance). 

No. 5. Porte Saint Dominique (Saint Dominique entrance).— 
At la Bourdonnaye Avenue, and where the Rapp Avenue emerges 
into the Rue St. Dominique. 

No. 7. Porte de I’Ecole Militaire (Military School entrance).— 
0 ite the Pavillon de l’'Horloge. 

o. 8. Porte Dupleix (Dupleix entrance).-At the corner of the 
Lamotte-Piquet and Suffren avenues. 

No. 8. Porte Kléber (Kleber entrance). 

No. 10. Porte de Suffren (Suffren entrance). 

No. 11. Porte Desaix (Desaix entrance).—At the centre of the 
Suffren Avenue, 

No. 12. Porte de la Gare “oe Station entrance).—At the 
Suffren Avenue, and at the Branch Station of the Metropolitan 
Railway (Chemin de Fer de Ceinture), near the d’Orsay Quai. 

No. 13. Porte de Grenelle (Grenelle entrance).—At the corner 
of the Suffren Avenue and of d’Orsay Quai. 

No. 14. Port de Billancourt (Billancourt entrance).—On the bank 
of the Seine and on the — of the Jena bridge. 

No. 15. Porte ye oe AS Orsay entrance).—On the bank of the 
Seine and on the left of the Jena bridge. 

There is only one external entrance for the garden enclosure. 

No. 6. Porte de Tourville (Tourville entrance).—At the corner 
of la Bourdonnaye and Lamotte-Piquet avenues. 

At the common enclosure there are four entrances, commu- 
nicating on the inside with the park and garden enclosures. 

Art. 4. A weekly notice, published in the Moniteur and placarded 
at the entrances, will make known the hours at which will be 
opened and shut the entrances ; first, of the three enclosures ; 
second, of the palace, of the other Exhibition grounds, and of the 
private establishments standing in each of the enclosures. 

The same notice will make known the hour of admittance 
specially reserved during the morning for study, apart of the hours 
for general admittance. 

Art. 5. The receipt of money for admittance, without ticket, will 
be made by means of turnstiles established at all the entrances of 
each enclosure. No change will be given. 

Art. 6. The bearers of tickets will be admitted through wickets 
near the turnstiles, at those entrances which will be specially 
designated for each class of tickets. 

Art. 7. The admittance tickets of every class will be strictly 
personal ; they will be signed by the owners, who will be bound 
also to write their signatures in a book for the purpose whenever 

uired to do so. 

owever, the ticket owners shall be exempted from the veri- 
fication by means of signature, by giving or sending two copies of 
poe photographed likeness, one of which will be affixed to the 

c 

Art. 8. Should the owner of a ticket lend it he will forfeit it. 


a oe | 


and 





Every person having lent his ticket, and eve: m havi 
—_ a ticket not belonging to him, will be pecseeuts accanlling 
iw. 


Section II,—ADMITTANCE WITHOUT TICKETS, 

Art. 9. Conformably with the deliberations of the Imperial com- 
mission of the 4th of January, 6th of April, and 18th of mber, 
1866, the prices of admittance in the enclosures of the park and of 
the en is us :— 

On Monday, April 1 (inaugural ceremony of the Exhibition), 
for the two enclosures, 20 cs, 

From the 2nd to the 7th of April (from Tuesday to Sunday) 
inclusive, for the two enclosures, 5 francs. 

From Monday, April 8, and for every day— 

1. Admittance in the park enclosure during the general opening 








; during the hours reserved in the morning, 2 francs. 
, ? 

Direct entrance in the garden enclosure through the 
ville entrance, from the hour, 1 franc 50 cents, ; 
during the hours reserved in the morning, 2 francs 50 cents. 

3. Admittance from the park enclosure into the garden enclosure, 
at all times, 50 cents. as 

Art. 10. The prices of admittance in the Billancourt enclosure 
ae it stoonet th Is authorised by the Im: 

e prices of the ial tolls au i i 
commission for certain stabhiche hments will be aed nthe 
weekly notice, and placarded at the entrances of every one of those 
establishments. 

Art. 12. Every person having left the enclosure will have to pay 
again at the turnstiles to be readmitted. 

Seorion IIl.—ADMITTANCE wiTH SEASON TICKETS. 

Art. 13. Season tickets, bearing the names of the owner and nut 
transferable, and valid for the w duration of the Exhibition, 
will be issued to the public. 

The poe of the season tickets will be 60 francs for ladies, 100 
francs for gentlemen. 

Art. 14. The subscriber who shall not show his ticket will have 
to pay the admittance fee, the amount of which will irrevocably 
belong to the Imperial commission. 

Art. 15. The season tickets entitle the owners to assist at the 
inauguration ceremony, and to be admitted every day 
Champ-de-Mars Park, in the palace, and in the garden, at the 


hours of general public attendance, and at the hours. 
To visit free the exhibitions with tolls. 
To visit the’Agricultural Exhibition and the experiment grounds 


at Billancourt. 

Art. 16. The first subscribers will be entitled besides to a num- 
bered stall to assist at the ceremony for distributing the awards 
which will take place at the Industry Palace (in the Champs 
Elysées on the Ist of July, 1867. 

The number of the s' reserved to the subscribers will not be 


under 5000. 
Art. 17. The season tickets will be numbered. Articles 8 and 
icipal mutual obligations of the subscriber 


15, stipulating the F ig 
and of the Imperial commission, will be printed on the season 
tickets. 

The subscriber, by signing his ticket, assumes the obligation of 
fulfilling the stipulations thereon menti and generally all the 
articles of the present regulation, which may concern him. 

Art. 18. The wickets to especially admit the subscribers will be 
established at all the entrances with the exception of these :—No. 
4, Le Bourdonnaye ; No. 5, St. Dominique ; No. 9, Kleber ; No. 10, 
Suffren. 

Conformably to Art. 7, the subscribers—bearers of tickets to 
which their photographs are affixed—shall be exempt from the veri- 
fication by means of signing their names, and s) be admitted 
at all entrances without any exception. 

Art. 19. The season-ticket office will be opened at the Industry 
Palace (Champs ry eee No. 10, from the 20th Jan 4 
1867 ; the plan of the distribution of the stalls for the a 
ceremony will be exhibited there, in order to enable every one to 
choose his seat when asking for his season ticket. 

People not living in Paris can direct their demands for season- 
tickets to the general commissioner; the demands to be accom- 
panied by the amount in bank-notes or post-office orders. ‘hey 
will receive in exchange a provisional receipt, indicating the 
number of the season-ticket and of the stalls reserved for them. 

Art. 20, Collective demands for season tickets, made personally 
or by letter, will be attended to, but every season ticket will be 
distinctly acknowledged. 

Art. 21. The definitive ticket, in exchange of the receipt, will 
be delivered only to the owner, who will sign his name on the 
ticket. 

Art. 22. The season tickets will be delivered only from the Ist 
of March, 1867 ; up to that date only visional tickets will be 
delivered. The season ticket office be opened from the 20th 
of January, in order to ensure the persons who may wish for 
tickets personally, or by letter, the advantage of priority in 
choosing stalls. 





Secrion IV.—WEEKLY TICKETS. 

Art. 23. Weekly tickets will be issued to the public. 

These tickets bearing the name of the owner, and not transfer- 
able, will entitle, during the week for which they will be issued, 
to the same admittances as the season tickets. 

The week will begin from the day of issuing. 

The price of a weekly ticket is fixed at six francs. 

Art. 24. Weekly tickets will be issued only to persons who may 
present themselves at the office with their photographs. 

The ticket will be affixed to those photographs. 

Art. 25. The owner, by signing his ticket, assumes the obligation 
of fulfilling the stipulations of Art. 8, thereon written, and generally 
all the stipulations of the present regulations which can concern 
hi 


m. 
Art. 26. The weekly tickets will be delivered at an office to be 
established for the purpose at the Champs-de-Mars, Pavilion of 
the general commissionership, in la Bourdonnaye. 
Section V.—Exuisirors’ TICKETS. 

Art. 27. In accordance with Arts. 58 and 59 of the general regu- 
lations a gratis admittance ticket will be given to every exhibitor, 
and also to the agent whom the Imperial Commission admit to 
represent him or to watch over his 

These tickets, which are to be signed by the owners, and not 
transferable, give admittance only to the enclosure in which are 
the articles exhibited by the owners. 

The tickets to exhibitors whose exhibitions are only temporary 
are valid only during the time of those exhibitions. 

Art. 28. Art. 8 will be printed on the exhibitors’ or exhibitors’ 
agent’s tickets. The owner, by signing his ticket, assumes the 
obligation of fulfilling all the stipulations of the said article, and 
generally all the stipulations of the present regulations which may 
concern him. 

Art. 29. The exhibitors in the park enclosure and their nts 
will be admitted through four wickets, to be opened at the follow- 
ing entrances :—No. 2, L’Université ; No. 7, the Ecole Militaire ; 
No. 12, the Railway Station ; No. 15, d’Orsay. 

The exhibitors or their agents who avail themselves of the privi- 
lege conferred by Art. 7 will have free access themselves on verifi- 
cation, by means of signing their names, or by giving their photo- 
graphs, at all the entrances of the enclosure. 

Art. 30. The exhibitors in the enclosure of the garden and the 
agents of those exhibitors will be admitted at a wicket, for the 
purpose at the Tourville entrance. 

Art. 31. The exhibitor-ticket will be delivered to the exhibitors 
themselves. The agent-ticket will be delivered only at the writ- 
ten request of the exhibitor, who will be responsible for any in- 
fringement. a 

Art. 32. The tickets to exhibitors or exhibitors’ agents bel 
to the French section will be delivered at the offices of the 
commissionership. 

Art. 33. The tickets to the exhibitors or exhibitor-agents be- 
longing to the foreign sections will be delivered to the delegate 
commissioners, who will bind themselves to deliver them in ac- 
cordance with the stipulations of Art. 31. 

Section VI.—OFFIcERS’ TICKETS. 

Art. 34. Tickets for general or restricted admittance, valid for 
the whole duration of the exhibition, or for a limited time, will be 
delivered according to the nature of the duties and the necessities 
of the service :— 

1st. To the members of the Imperial Commission, and to the 
persons employed by it. 

The tickets to the members of the Imperial Commission have 

i own their official rank, 


been delivered in the sole view of making 
each of them having taken a season ticket. 
2d. To the president, vice-president, and secretary of each foreign 
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commission, to its commissioner delegate at Paris, and to the per- 
sons belonging to its staff, fulfilling active functions in the interior 
of the Exhibition. 

3d. To the titular members of the international jury and to the 
associate members, in accordance with Art. 15 of the jury regula- 
tions; the tickets to associate members of the jury or temporary 
exhibitions are limited to the duration of their functions. 

Art. 35. Officer tickets, for functions not belonging to the classes 
mentioned in Art. 34, willlbe delivered only with the special autho- 
risation of the Imperial Commission. 

Art. 36. The Councillor of State general commi 
with the execution of these regulations. 
= os of State, Viste a of the Imperial 
Cal Gon ROUHER. 
The Councillor of State ar a he 
F. LE Puay. 





is entrusted 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisions! Protection for Six Months. 

3089. EDWARD FUNNELL, East-street, Brighton, Sussex, “Improvements in 
electric signals for use on rail —24th N | 

317l. JULES THEODORE ANATOLE MALLET, Boulevart St. Martin, Paris, “A 
process and apparatus for producing jointly or separately oxygen and chlorine 
from the same chemical substance and in the same apparatus.”—3rd Decem- 





, 1866. 

3272. PATRICK HEYNS, Poplar, Middlesex, “‘ Improvements in steam boilers.” 
—13th December, 1864. 

3341, WALTER GILBEY, Oxford-street, London, “ Improvements in the mode 
of treating bottie corks, especially for the purpose of obtaining a more 
distinctive and less easily effaceable mark or brand, and also for rendering 
the cork less liable to decay and the action of insects.” 

3343. WILLIAM CHAPMAN, Kennington Park-road, Surrey, ‘‘ Improvements in 
means or apparatus employed in ‘ beading’ the uppers of boots and shoes 
and other articles.” 

3345, DAVID ALLAN GRAHAM, Perth, N.B., ‘‘ Improvements in the construc- 
tion of steam and water traps, and in the floats and valves for the same, also 
to some extent applicable to other fluid-regulating vessels for controlling the 
flow of the fluids passing through them.” 

3347. WHITMORE BAKER, Downham Market, Norfolk, “Improvements in 
means or apparatus for lighting fires, which improvements are also appli- 
cable to warming apartments, and for other heating purposes.” 

3351. Lieutenant-Colonel JAMES BAKER, Army and Navy Club, Pall Mall, 
London, *‘ Improvements in thermo-electric and magnetic apparatus.” 

3353. SAMUEL HALL, London Wall, London, “ Imp: ts in the 
ture of ‘gossamer’ hat bodies.” 

3355. ALFRED VINCENT NEWTON, Chancery-lane, London, “An improved 
compound for coating ships’ bottoms and other surfaces.”—A communica- 
tion from Charles James Eames, New York, U.S. 

3357. CHARLES LUNGLEY, Greenwich, Kent, ‘* Improvements in war ships, 
forts, guns, and armour, and in fitting and working them.” 

3359. CHARLES NORRINGTON, Sussex House, Plymouth, Devon, “ Improve- 
ments in the treatment of substances containing phosphate of lime.”—20th 





December, 1866. 

3362, ROBERT HALL and SAMUEL STANDRING HALL, Bury, Lancashire, ‘* Im- 

in hinery for winding yarn and thread.”’ 

3363. JAMES ANDERSON, Newton, Ayrshire, N.B.,“* ‘Improvements in arrange- 
ments and apparatus for obtaining motive power.” 

3365. WILLIAM ROWAN, Belfast, Antrim in 'y for 
cleaning and preparing flax, hemp, and other fibrous material, and for 
reducing the same to tow. 

3366. GEORGE ALLIX, St. Heliers, Jersey, “ Improvements in apparatus for 
raising and lowering window blinds, windows, maps, and other articles, and 
retaining them in any required position.” 

3369. SAMUEL JACOBS, High Ousegate, Yorkshire, | ** An improved process 
for preparing wood and other materials prep 'y to or or 
graining the same, and also for finishing materials so prepared when orna- 
mented or grained, and for finishing wood and other materials when 
— or srained but not prepared by the said process.”—2ist December, 
1866. 

3373. JOSEPH SLOPER, Walbrook House, Walbrook, London, “ Improved 
means of and apparatus for obtaining motive power, applicable for driving 
machinery and for ventilating ines, buildings, ships, and other spaces.” 

33:4. ANDREW SHANKS, Robert-street, Adelphi, Westminster, “Certain im- 
provements in making metallic hoops.” 

3375. FRANCIS NORTHALL, Rowley Regis, Staffordshire, and RICHARD TURN- 
pe: Withymoor, near Dudley, Worcestershire, “ Improvements in water 

uyeres.” 

3377. ALGERNON SYDNEY AYRE and HORATIO HARRIMAN AYRE, High-street, 
Kingston-upon-Hall, “Improvements in means or apparatus for drying 
wheat, barley, rice, and other grain, which improvements are also applicable 
to the drying of seeds, coffee, and other matters.” 

3379. SAMUEL MITCHELL and JOHN MITCHELL, Cranbourn-street, Leicester- 
square. “*Improvements in the construction of Venetian blinds and 
mechanism to be used in connection therewith.” 

WILLIAM CLARK, Chancery-lane, London. “ Improvements in boots 
and shoes."—A communication from George Washington Tolhur:t, New 
York, U.8.—22nd December, 1866. 

3387. FRANCIS ALTON CALVERT, Manchester, “ Imp: 
for carding and cl ig fibrous ‘g 

3389, JOSEPH RODGERS, Hunslet, near Leeds, Yorkshire, ‘‘ Improvements in 
drums, pulleys. ‘ glazers,’ and cones.” 

3393. ROBERT HOWE ASHTON, Ashton-on- Mersey, Cheshire, “ Improvements in 
vs at surfaces and carvings from moulds obtained by ths aid of 
photography.” 

3394. CORNELIUS VARLEY, Kentish Town-road, and SAMUEL ALFRED VARLEY, 
Roman-road, Holloway, Middlesex, “Improvements in the means and 
apparatus for generating electricity.”—24th December, 1866. 

3395, THOMAS BROWN JORDAN, South Lambeth, Surrey, and. — DARLING- 
TON, Moorgate-street Chambers, London, “ Imp hinery for 
applying hydraulic power to mining and other purposes.” 

3397. JAMES FLETCHER and WILLIAM CARR, Blackburn, Lancashire, “ Im- 
provements in or applicable to machines for sizing yarns or threads prepara- 
tory to Baty parts of which improvements are applicable to other pur- 

7 — 261 

3101. WILLIAM BRADFORD, Wednesfield, Wolverhampton, Staffordshire,‘* Im- 
provements in treating excrementitious matters and other refuse matters for 
the purpose of obtaining valuable products therefrom, and in apparatus to be 
employed for that purpose.” 

3405. WILLIAM CLARK, Chancery-lane, London, “ Improvements in valves.” 
—A communication from Samuel Joseph Peet, New York, U.S. 

3407. EDWARD STOREY, Lancashire, ** Improvements in or applicable to 
marine, locomotive, stationary. and other steam boilers 

3408. egos Vv INCENT NEWTON, Chancery-lane, London, “ An improved 

—A i from Gilbert Daniel Jones, New 
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in machinery 











Y ag U.S. 

3409. WILLIAM HENRY CUTLER, Eton, Buckinghamshire, and THOMAS BROWN, 
Grove Villas, Victoria Park, Middlesex, ‘‘ Improvements in cocks for stopping 
and regulating the flow of ‘steam, water, and other fluids.” 

3410. FRANCIS WATKINS. Birmi * Impr 
cutting, punching, and shaping metals for screw nuts and —_ — ” 

3411. HENRY BOLLMANN CONDY, Battersea, ‘** [ he 
ture of chlorine, and in preparations for evolving “chlorine for disinfecting and 
other purposes.” 

3412. FRANCIS WATKINS, Birmingham, “ Improvements in machinery for 
shaping and forging metals into rivets, bolts, screw blanks, and other like 
articles.” 

3413. WILLIAM THOMSON, Normanton, Yorkshire, “Improvements in appara- 
tus for actuating the points or switches of railways.” 

3414. ERNST FREDRICK GORANSSON, Gefle, near sandviken, Sweden, “ Im- 
provements in casting rings suitable for making tires of railway wheels, and 
for other purposes.”—28th December, 1866. 

3415. JOHN ERSKINE BROWN, Glasgow, Lanarkshire, N.B., “ Improvements in 
the holding, distending, and otherwise treating or finishing woven and other 
web fabrics, and in the means or apparatus employed therefor.” 

3418. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
safety attachment to carriages.”—A communication from Claude Ducrux, 
New York, U.S 

3419. HUMPHREY CHAMBERLAIN, Wakefield, Yorkshire, ‘* Improvements in 
the manufacture of coke and charcoal and in the ovens employed therein.” 

3420. ARTHUR JOHN ADAMS, Devonport, Devonshire, “ Improvements in locks 
and Jatches.” 

3421, WILLIAM SIMONS and ANDREW BROWN, Renfrewshire, N 
ments in the arrangement and construction of dredgers.” 

3423. WILLIAM BROUGH BERREY, Liverpool,“ An improved composition for 
cleaning glass and other smooth and bright surfaces.” 

3424. CHARLES HARRISON, Manchester, “ Improvements in cocks or valves.” 

3425, FRANCOIS JULES MANCEAUX, Paris, “ Improvements in breech-loading 
fire-armns and in cartridges for the same.” 

3427. EDWARD BARNARD SAMPSON, Thrupp Lodge, near Stroud, Gloucester- 
shire, “* Improvements in saucepans, kettles, and other vessels for culinary 


hi 





” 





-B.,‘* Improve- 


3434. WILLIAM CLARK, Chancery-lane, London, “ Improvements in fixing 
rails to the anent way of railways.”—A communication 
from Jales Vautherin, Boulevart St. Martin, Paris. 

3435. CHARLES SHERIDAN, Strand, London, “ A new or inyproved process for 
the manufacture of oakum.” 

3438. GEORGE SHREWSBURY, Lower Norwood, Surrey, “ An improved appa- 
ratus for heating apartments, conservatories, and baths.” 

3444. CHARLES oy nee ABEL, es ce Chancery-lane, London, 

for rippling of seeding flax.”—A 
nieaies aon Baron Twetdbnne Von Loewis, Menar, Panten, near 
Riga, Russia. 

3446. JAMES THEODORE GRIFFIN, Fleet-street, London, ‘‘ Lyprovements in 
calendar movements for clocks.”—A communication from Henry Horton, 





a, U.S. 

3448. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in the manu- 
facture of hydrogen gas and in apparatus for the same, also in the applica- 
tion of the said gas for lighting and heating and as a motive power.”—A 
communication from Alexandre Paul Victor Heurtbise, Boulevart St. Martin, 
Paris. 

3450. Louris GONZAGUE SPEYSER, Haydon-square, Minories, London, ‘* Im- 
provements in mixing apparatus for mixing mortar and similar materials.”— 
31st December, 186 

2. WILLIAM MUIR, ‘John-street, Adelphi, Wi i 
planing hi whic Pp are ‘aleo 
and engines in which sliding surfaces are employed.” 

4. GEORGE STUART, Aberdeen, N.B., ** in the fi 
combs and in the machinery or apparatus employed therefor.” 

6. HENRY ALFRED JAMES, Cheltenham, Gloucestershire, ‘“‘An improved 
portable folding chair.” 

8. GEORGE BALDWIN WOODRUFF and GEORGE BROWNING, Cheapside, London, 
“Improvements in the construction of button-hole sewing machines.”—|Is¢ 
January, “8°. 

12. Janes CHARLES ELLISON, _~ 1D 

in 


“T in 
Pp 
to other machines 





Heahl 








of 


> Wer's, rear Halifax, Yorkshire, 

yo for folding iabries, and ais sor 
folding and inserting cardboards, metallic plates, or other substances between 
the folds of fabrics to be pressed.”—2nd January, 186 

16. GEORGE BOND SMITH, Birmingham, ** Improvements in supports for the 
insulators of electric telegraphs, and in affixing the said supports to the posts 
of the said telegraphs.” 

18. WILLIAM CHIPPINDALE, Harrogate, Yorkshire, “ Improvements in appa- 
ratas employed in coupling railway carriages to each other.” 

22. WALTER KNAGGS, Euston-grove, Euston-square, London, *‘ Improvements 
in apparatus for evaporating and boiling saccharine liquors.”—3rd January, 
1867. 





24. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
** Improvements in cartridges.”—A communication from Samuel Remington, 
Ilion, New York, U.S. 

28. PATRICK DAGNALL, Aldershot, Hampshire, “Improvements in breech- 
loading fire-arms.” 

30. EBENEZER NOAH GREGORY, Camberwell, Surrey, 
paper-making machinery.”—4th January, 1866. 


** Improvements in 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

97. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
‘*Improvements in machinery for felting hat bodies.”—A communication 
from Job William Blackham, Brooklyn, New York, U.S.—14th January, 
1867. 

102. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“Improvements in small arms,”—A communication from Etienne Bonnin, 
Paris. -'5th January, 1367. 

103. HENRI ADRIEN BONNEVILLE, _ Porchester-terrace, Bayswater, Middlesex, 
“Improvements in sewing —A ¢ ication from Georges 
Bernhard Seibert, Cité D’Antin, Paris.—15th January, 1867. 








Patents on which the Stamp Duty of £50 has been Paid. 

64. JOHN COPPARD, Stanlev-road, Balls Pond, Isiington, Middlesex, ‘* Substi~ 
tute for roughing.”—9th January, 1864. 

lll. WILLIAM TONGUE, Wakefield, Yorkshire, ‘‘ Machinery for combing, &c., 
fibrous materials to be spun.”—15th January, 1864. 

127. EDWARD LORD, a Yorkshire, *‘ Machinery for opening and 
carding cotton, &c., licable for p duc ing currents of air for other 
purposes.” — 16th _——, 

134, WILLIAM HENRY MARKS, "Hart-street, Mark-lane, London, “ Musical 
instruments.”—18th January, 1864. 

211. THOMAS BRADFORD, Fleet-street, London, ‘‘ Machinery for washing, &c.” 
—25th January, 1864. 

245. STEPHEN DIXON and JAMES CALVERT, jun., Long-row, Great Market- 
i Nottinghamshire, “ Ladies’ stays and corsets, &c.”—29th January, 





PP 
Is 


194. THOMAS BRIGHT, Carmarthen, ‘* Apparatus for drying malt, &c.”"—23rd 
January, \864. 

195. KOBERT ALFRED WRIGHT, Pentonville-road, Middlesex, and ERNEST 
WRIGHT, Nelson-equare, Blackiriars-road, Surrey, “ App for 
smoke, &¢.”—23rd January, 1864." 

199. JOHN EDWARD Drx, Albany-road, Camberwell, Surrey, “ Furnaces for 
steam boilers.” —23rd January, 1864. 

222. WALTER NORTON, a West, Huddersfield, “‘ Weaving cut pile fa- 
brics.” —26th January, 186: 

148. JOSEPH DOMINIQUE a Providence-row, Finsbury-square, London, 
**Catting and working stone, &c., and machinery for the same.”—20th 
January, 1864. 

151. JOB HAMER, Manchester, “ Apparatus for separating the down from 
feathers, &c.”—20th January, 1864. 

156. JAMES WILSON, Royal Exchange-baildings, London, ‘‘ Hydraulic valves 
for working gas purifyers.”—2\st January, 1864. 

158. GEORGE EDMOND DONISTHORPE, Leeds, Yorkshire, ‘‘ Machinery used in 
getting coal, &c.”"—2Ist January, 1864. 

165. JOSEPH BURCH and SAMUEL FEARNLEY, Crag Works, near Macclesfield, 
Cheshire, “ Mechanism of looms for weaving terry and cut pile fabrics, and 

e for NH the letting-off and taking-up action in looms 
and other machinery, and driving machinery at 4 uniform or variable speed.” 
—2Ist January, 1864. 

216. JOHN STUTTAFORD, :-  —_———ea, Bedford-Newtown, Middlesex, 

“ Organs. ”"—25th January, 1864 


Patents on which the Stamp Duty of £100 has been Paid. 
147. GEORGE HALLEN Corram and HENRY RICHARD COTTAM, Old St. 
Middl 

















Pancras-road, of chairs, &c.”—20th January 
1864. 
155. JULIEN FRANCOIS BELLEVILLE, Paris, ‘‘ Steam generators.”— 21st | 


January, 1860. 


| 

| 

Notices of Intention to Proceed with Patents. 

2326. EDMUND HARLOW, Sparbrook, near Birmingham, ‘ Improvements in 
breech-loading fire-arms, and in revolving fire-arms, and in cartridges for the 
said fire-arms.”—10(h September, 1866. 

2343. JAMES PRATT Baicut. Stepney Green, Middlesex, “ } 
improvements in ring, and or | 
furniture.” 

2345. SOLOMON WOODALL, Dudley, Worcestershire, and JACOB MARTIN VAN 
WINKLE, Laurence Pountney-hill, London, *‘ An improved mode of and 
means for uniting avd securing the ends of bands or hoops designed for 
baling cotton, wool, and other substances,”—-12th September, 1866. 

2350. EDMUND PHILLIPS and JAMES HOWIE, Manchester, “Certain im- 
provements of machinery or apparatus to be employed in cutting textile 
fabrics.” 

2353. FREDRICH GUSTAV ADOLPH HORSTMANN, Bath, Somersetshire, “‘ A new 
or improved mode of obtaining motive power, which power can be used for 
winding en timepieces, and other mechanism, and also for ventilating 

and all buildings where a uniform temperature is 


An improvement or 
ing articles of 








1 sth September, 1866. 





2390. GEORGE DYSON, Tudhoe, Seen, “ emeiemadts ea the omelting.. of 
iron and in furnaces therefor. "17th September, 1866. 

2397. JOSEPH HENRY SAMS, Justice Mills, Aberdeen, “ Improvements in 
straining or tightening wire.”—1s8th September, 1865. 

2408. THOMAS DIXON, Lowmoor, Yorkshire, * An improved arrangement of 
steam boiler and furnace.”—19th September, 1866. 

2433. GEORGE DYSON, Tudhoe, near Ferryhill, Durham, “ Improvements in 
drying and ventilating corn —_ other agricultural produce, and in apparatus 
therefor.” —2Ist September, | 

2462. JOHN LAWSON and Rowan GERRARD FITTON, Leeds, Yorkshire, 

ag in hinery for preparing and spinning flax, tow, jute, 
and other fibrous materials.” 

2466. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvemenis 
in steam engines, partly applicable to pumps and other apparatus in which 
pistons or plungers are used.”——A communication from John Benjamin Root, 
New York, U.S.—25th September, 1866. 

2496. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improvement 
in the process of distilling petroleum and other oils.”—A communication from 
Orazio Lugo and Theodore Otto Ludwig Schrader, New York, U.S.—27th 
September, 1866. 

2562. JAMES FERRABEE, Brimscombe Port Mills, near Stroud, Gloucestershire, 
“Improved machinery for preparing wool and other fibrous substances,”—~ 
4th October, 1866, 

2622. JAMES SYME, Rose-street, Garnet-hill, Glasgow, Lanarkshire, N.B., 
** Improvements in breech-loading fire -arms.”—10th October, 1866. 

2719. FRANCOIS PETITDIDER, Rue St. Appoline, Paris, “ A new or improved 
method of printing or applying designs in relief and brilliancy to all kinds of 
fabrics."—22nd October, 1866. 

2772. ARC ee TURNER, Leicestershire, “‘ Improved taking-up apparatus, 

inery for the manufacture of elastic fabrics. ” — 26th 








October, 1866. 

3004. EDWARD DRUCKER, Cheapside, “An improved combined 
punching and eyelet —A ation from William Sparks 
‘Thkon-on, Rue de Presbo me. Paris.—16th November, 1866 

3105. WILLIAM EDWARD NEWTON, Chencery-lane, London, *“ An improved 
process for extracting oil and paraftin from bituminous substances, sach as 
peat or coal.”"—A communication from 8. Lloyd Wiegand, Philadelphia, 
Pennsylvania, U.S. — 26th November, 1866. 

3288. HENRY BRINSMEAD, Rathbone-place, 7% “Improvements in the 
construction of pianofortes.”—14th December, 

3295. CHARLES RANDOLPH, Glasgow, “pees Na Ny. B, 
apparatus for propelling vessels.” —15th December, 1866. 

3355. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
compound for coating ships’ bottoms and other surfaces."—A communication 
from Charles James Eames, New York, U.S8.—20th December, 1866. 

3363. JAMES ANDERSON, Newton, Ayrshire, N.B.,** improvements in arrange- 
ments and apparatus fur obtaining motive power.” ~2\st December, 1866. 

336%. JAMES HOWARD, Bedford, ws fn toe in the construction of 
mowing and reaping hi ation from James Shorkley 
March, Lewisburg, oS v S.—2\st December, 1866. 

3452. GEORGE TOMLINSON BOUSFIELD, Loughborough-park, Brixton, Surrey, 
“* Improvements in the method of effecting the cut-off in steam engines, and 
also in the regul for c ing the speed of steam engines.” - A com- 
munication from George Herman Babcock and Stephen Wilcox, jun., Pro- 
vidence, Rhode Island, U.S.—3lst December, 1866. 


London, 





‘Improvements in 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date, 
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Rg 4d.; 1492, 6d. ; ce 8s.; 1494, 4d.; 1495, 4d.; 1496, 3s. ; 1497, 
» 1498, 8d. ; 1199, 4d.; 1500, 4d.; 1501, 6d. ; 1502, 4d. ; 1505, 4d. ; 
seen 4d. ; 1505, 8a. 1506, Is. 4d. ; 1507, 1s. ; 1508, 4d. ; 1509, 10d. ; 1510, 
4d. ; 111, 4d. 512, 4d. ; 1513, Is. 4d. ; 1514, Is. ; 1515, 4d. ; 1516, Is 2d. § 
1517, 4d.;° 1518, ta: : 1519, 4d.; 1520, 6d. ; 1521, Is. 6d. ; : 1522, 4d. 523, 
4d. ; 1524, 10d. ; 1525, Is. 6d. ; 1526, Is. (0d. ; 1527, 6d. ; 1528, 6d : 1529, 
Sd. , 1530, 10d, ; 1531, 6d. ; 1532, 10d. ; 1583, 10d. ; 1534, 4d; 3 1535, Sd. ; 
1536, 10d. ; 183i, 4 4d. ; 1538, 4d. ; 1539, 8d.; 1540, 10d. 1451, 4d. 1542, 
ls. ; 1543, or 4d. 1344, ls. 2a ; 1545, ls. 2d. ; 1546, In; 1547, 4d. 
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*,” Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr, 
Bennet Woodcroft, Her Majesty's Patent-office, Southampton-buildings, Chan- 
Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The foll descriptions are made from Abstracts prepared expressly for THB 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1658. J. ABBOT, Jacob-street, Dockhead, London, ** Combustion of fuel in steam 
boiler and other furnaces. Dated 20th June, 1866. 

This invention reiates, First, to a novel arrangement of reciprocating fire 
bars for breaking the clinkers formed or forming thereon ; and, Secondly, to a 
suspended travelling bridge or deflector by which the smoke generated in the 
furnace after a fresh supply of fuel may be deflected into the fire, and con- 
sumed, and through which steam or air, or both, may be injected into the fire. 
The invention cannot be described in detail without reference to the drawings. 
1668. C. A. Durour, Paris, “* Metallic packing for stuffing bores, &c.”"—Dated 

22nd June, 1866. 

This invention consists in substituting a number of metal rings for the ordi- 
nary hemp packing used in stuffing boxes. The rings made use of are partially 
conical, and are made either of iron, copper, or a mixture of tir, Jead, and 
copper, forming an antifriction substance. In placing them in the stuffing 
box care must be taken that the conical ends shall meet, whilst the opposite 
or wide ends come in contact, that is to say, the first ring must be put into 
the box wide end first, the second ring just the reverse, or small end first, so 
that the two small ends meet; the third ring again wide end first, and the 
fourth and last small end first; by this arrangement, the patentee has two 


| wide surfaces to expose to the top and bottom of the stuffing box, and on which 
| the pressure of the lid of the box is exercised and communicated equally 


throughout the rings, causing the sides thereof to press closely to the sides of 
the stuffing box, while the wide and small ends are also forced together, the 
interior surfaces adapting themselves to the shaft in such a manner as to 
effectually prevent any escape of either steam, air, or fluid. 

1669. G. TURTON, Sheffield, “ Rotary engine,.”—Dated 22nd June, 1866. 

This invention relates to that class of engines in which the piston is caused 
to rotate about a centre. The new or improved construction consists in using 
two cylinders of different diameters mounted upon the same central axis, 
placed one within the other, the ‘larger cylinder being fixed and the smaller 
one rotating therein, a greater or less space being left between the outer cir- 
cumference of the smaller cylinder and the inner circumference of the larger 
cylinder.—Not proceeded with, 

1674, A. V. NEWTON, Chancery-lane, London, ‘‘ Construction of rotary engine.” 
—A communication.— Dated 22nd June, 1866. 

This engine is designed more especially for use as a motor, in which case it 
may be driven by steam, water, or other fluid, but it may, by having power 
properly applied to it externally, be used as a pump. The pistons are attached 
to two parallel shafts geared together, so as to rotate in opposite directions 
at the same velocity, and are of the forms of segments of rings concentric with 
their respective shafts. Their outer arc-formed surfaces are fitted to and 
rotate within two parallel laterally communicating bores in the same cylinder 
or casing; and their inner arc-formed surfaces are fitted to and rotate around 
two 'y hubs, concentric with their respective shafts and bores of the 





2359. COLEN HEWER- CHESHIRE, Spencer-street, Birmingham, ** An { Pp 
metal spring box or case for fuzees, cigars, and other purposes.” 

2360. ALEXANDER CAIRNS, Liverpool, ** {mprovements in the constraction of 
liquid compasses.” 

2363. CROMWELL FLEETWOOD VARLEY, Fleetwood House, Beckenham, Kent, 
“ Improvements in apparatus for obtaining latitude and longitude.” 

2364. CHARLES PATRICK STEWART and HENRY CHAPMAN, Manchester, “ Im- 
provements in tools or machines for cutting, drilling, slotting, slot-drilling, 
shaping, and planing metals and other substances.” 

2367. JOHN BOYD, JOHN MCPHERSON, THOMAS KNOX KERR, and JOHN 
TAYLOR, Glasgow, Lanarkshire, N.B., “ Improvements in winding appa- 
ratus.” 

2369. WILLIAM TUNSTILL, Paterson, New Kerr ys U. S. .» “An improvement in 
braiding machines and warp 14th S ber, 1866. 

2373. THOMAS NEWEY, Birmingh in ‘clips or fustenings 
for the bands of purses and pone and for other bands, and for other 
like purposes.” 

2374, BENJAMIN BAYLISS, senewg es. near Newport, Monmouthshire,‘‘ Im- 
provements in the manufactare of iron.” 

2376, WILLIAM CREASY, Bull’s Hall, Bedfield, Suffolk, “ Improvements in ma- 
chinery or apparatus for drying or otherwise treating grain and other sub- 

stances.” 


2378, JOSEPH TWIBILL, Irvine, Ayrshire, N.B., “‘ Improvements in steam 











pu 

3428. FRIEDRICH LEONARDT, Birmingham, ‘ Imp: ts in the fe 
ture of metallic boxes.” 

3431. BURROWES WILLCOCKS ARTHUR SLEIGH, Langham-place, Portland- 
ate London, “I in hyd rotary motive power en- 
gin 

or? GEORGE PAYNE, Battersea, Surrey, ‘‘ Improvements in the manufacture 
of soap.” 








or boilers, water heaters, and apparatus connected therewith.”— 
15th September, 1466. 

2379. JAMES JACKSON, Liverpool, “ Improvements in the eonstruction of ships’ 
anchors.” 

3380. PETER me —. and WILLIAM YOUNG, Stratton, Midlothian, N.B., 
“Improvements in the manufacture of oil from shalea nd other bituminous j 
substances.” 





cylinder. The axes of the shafts and their respective bores of the cylinder are 
situated at such distance apart, and the aforesaid fixed hubs are so recessed in 
a concave arc form, that the outer arc-formed face or faces of the piston or 
pistons of one shaft fit the recesses in the fixed hub which surrounds the outer 
shaft in such manner as to prevent the steam, water, or other fluid from 
passing between the piston of either cylinder and the hub of the opposite one. 
The induction and eduction pipes are arranged in opposite positions, where the 
two bores of the cylinder meet. In the operation of the engine as a motor 
the steam or other motive agent acts upon the piston or pistons of each shaft 
alternately, while the piston, or one of the pistons of the other shaft, serves as 
an abutment. In using the engine as a pump the vacuum is produced for the 
entrance of the liquid, and the liquid expelled by the piston or pistons of each 
shaft alternately. 

1675. G. DAVIES, Lincoln's-inn, Lonwon, ** Steam gauge.”—A communication. 

Dated 23rd June, 1865. 

The object of this invention is to constroct a tubular gauge adapted for in- 
dicating the force of high pressure steam without using a column of mercary 
of more than the usual vertical height. In carrying out this invention two, 
three, or more vertical tubes (of about the ordinary height used in tubular 
pressure gauges) are arranged in juxta-position, and connected together alter- 
nately at top and bottom by curved or other necks, 80 as to form, in effect, one 
long zigzag tube. The necks joining these tubes are each provided with a 
cock, the lower cocks having merely the ordinary transverse passage through 
the plug, so as to connect or disconnect the several tubes; whilst the be aes 
cocks (in addition to the ordinary ) are pi 

vertical passages leading from the top of the plug to the vertical tubes. ie 
passages are ordinarily closed by a cap which screws on to the top of the = 
but, upon removing this cap and turning the plug into the proper position, the 
tubes can be charged with mercury or other fluid through these v 
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The first vertical tube of the series is to be placed in connection with 
the steam space 0. the boiler, and the last vertical tube is formed of glass, and 
js provided with a properly graduated scale or index plate. The vertical tubes 
are to be filled with mercury or other dense fluid to about half their height, and 
then filled up with water, oil, or other incompressible fluid of a less specific 
gravity than that in the lower portions of the tubes; the cocks are now to be 
turned, so that all the tubes will communicate with each other, when the 
instrument will be ready for use. In a gauge of this description the resistance 
offered by the mercury to the pressure of the steam increases in proportion to 
the number of tubes employed. The mercury cannot be raised in one tube 
without forcing the water above it into the next tube, so as to depress the 
mercury in this tube ; and, therefore, the mercury in each tube will correspond 
to that in the first, the weight of each additional column of mercury raised 
being added to that of the others, and the pressure indicated being the sum of 
the weights of all the columns, so that by the use of a sufficient number of 
tubes any amount of pressure may be indicated without danger of the mercury 
being expelled from the gauge. By closing the cocks the instrument may be 
safely transported at any time without fear of the fluids in one tube becoming 
mixed with those in the others.—Not proceeded with. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1651. A. MIROUDE, Rouen, France, “* Application of the electric light for lighting 

uoys.” — Dated 20th June, 1866. 

This invention consists in the employment of the electric light for lighting buoys 
without requiring any communication from the shore, by which they can be in- 
creased in number and placed as far from the land as the sea or river naviga- 
tion requires, the object being to light buoys by means of the light produced by 
electricity in the apparatus known as Gassler’s tube, and is carried out in the 
following manner:—The patentee places in the buoy to be lighted, whatever 
may be its dimensions and form, but arranged so as to keep in equilibrium, a 
receiver or battery (of a size and weight in proportion to the size of the buoy) 
producing an electric current, then a Ruhmkorff induction bobbin, and, lastly, 
at its upper part, he places a lamp furnished or not with centicular glasses or 
glasses of any other form, in which lamp he sets several glass tubes or spheres, 
known as Gassler’s tubes. A plate or roofing of metal or other suitable 
material may be placed above as a shelter for the apparatus. 

1659. W. ForGIE and J, THORNTON, Nottingham, “ Lifeboats.”—Dated 2\st 

June, 1866. 

The patentee claims application of waterproof tubes or piping filled with 
broken or granulated cork, forming a number of separate air-tight compart- 
ments, in the construction of lifeboats, such tubes or pipes being employed 
for this purpose either alone or in combination with india-rubber, gutta-percha, 
wicker-work, wood, or other suitable buoyant materials, as described. Secondly, 
the construction of lifeboats with a hood or sail formed and constructed in the 
manner described. 

1660. L. HART, Royal Engineers, “ Rafts for saving life at sea, &c."—Dated 21st 

June, 1866. 

This invention cannot be described without reference to the drawings. 

1663. ©. P. HENRY, Paris, “ Paving roads, streets, yards, d-c.”—Dated 22nd 

June, 1866, 

This invention consists in making use, as a substitute for the ordinary 
paving or flag stones hitherto employed for such purposes, of moulded biocks of 
glass, in such manner that all the blocks being of the same size and 
shape, by preference, that of a cube, apply themselves closely against, and 


serve a8 mutual support for, each other, while, in order to cause the blocks | 
closely to adhere together and form as it were one regular body, those sides of | 


the blocks which are to rest against one another are moulded with a rough 
surfuce, or provided with small recesses and projecting parts which make the 
blocks fully dependent on each other.— Not proceeded with. 
1666. J. PARKER, Lilford-road, Camberwell, “ Motive power apparatus ap- 
plicable for propelling vessels, raising water, &c.”— Dated 22nd June, 1866. 
The First part of this invention consists in the direct application of steam 
and compressed air, injected into tanks or holders containing water, and acting 
directly, without the employment of a piston, upon the surface of the water 
for the purpose of discharging, forcing, or ejecting, by the pressure of the 
injected steam and air, the water from such tanks through suitable outlets, 
according to the object to be attained. For injecting the steam and air the 
patentee prefers to use steam jets and air nozzles, similar to those referred to in 
the specifications of his former letters patent (No. 552), dated February 28th, 
1862, and No. 2620, October 25th, 1863, but other suitable steam and air 
injecting apparatus may be employed. The Second part of the invention con- 
sists in applying the steam and air pressure in the manner above described to 
the propulsion of vessels. In applying the invention to the propulsion of 
vess: Is by means of water jets he proceeds as follows :—He fixes or forms two 
shallow water tanks of equal capacity, one behind the other, in the stern part 
of the vessel, and extending across the vessel. The top of the tanks he prefers 
to be about on a level with the water line. to ensure their refilling after each 
discharge through suitable valves formed in the sides or in the bottom of each 
tank, and communicating with the water outside the vessel, or with a well 
formed in the vessel. The steam and air pressure is admitted to the two tanks 
alternately through a suitable slide or other valve, in such a manner that the 
admission port of one tank and the exhaust port of the other tank are open at 
the same time, except for a very brief period, during which,in order to keep 
up a continuous and uninterrup:ed discharge, jet, or stream, the discharge from 
the newly filled tank is allowed to begin befure the discharge from the other 
tank has fully ceased. The discharge takes place through apertures in the 
bottom of the tanks, whence a channel from each tank may pass in a straight 
line, one on each side of the stern post, through the stern of the vessel ; but he 
prefers to have but one discharge channel for the two tanks, passing through an 
aperture formed for this purpose in an enlarged part of the stern post, or at 
either side of it. 


1670. T. WHITLEY, York-road, Lambeth, “ Springs for railway and other 
carriages.” — Dated 22nd June, 1866. 

In constructing a spring for a railway or other carriage to be used between 
the frame and body of the carriage according to this invention, corrugated 
metal is used (generally steel) ; the fixing is so arranged that the ends of the 
plates are free to slide to and fro, so that when the convex parts of one plate 
are pressed more and more into the concave parts of the other plate, they tend 
to flatten the corrugations, and extend the length of the springs, whi'st the 
reaction of the springs causes the corrugations of the plates to assume their 
normal form, and force the convex corrugations of one plate out of the concave 
corrugations of the other p'ate. More than two corrugated plates may be thus 
employed between the body and frame of a railway or other carriage. 

1676. T. DEAKIN, Salford, Lancashire, * Improvemen’s in overhead railways 
and in machiuery for moving, turning, and weighing goods, wagons, 
carriages, and engines for railway and other purposes.’ —Dated 23rd June, 
1866, 

Hitherto overhead railways have been in parallel lines, and a turntable was 
required at every intersection of the cross roads to allow the suspended weight 
to be tarned and then run on to the cross road. In case of traversers being 
fixed on the floors of railway stations or goods warehouses, the main lines of 
the rails have been interfered with and cross roads are required, the traverser 
moving only across such lines of railway where the cross roads are fixed. The 
object of the present improvements in overhead railways is to aispense 
entirely with the use or necessity for turntables by using a compound carriage, 
namely, two carriages, one supporting and ca’rying with it the other carriage. 
One is the longitudinal carriage working along the whole length of the main 
line, and the otberis the transverse carriage to which the weight is suspended, 
and by which it is carried along to any of the intersections (right or left) or 
cross roads, and then freely run on to it without turning, the traverser being 
always in position for any line.—Not proceeded with. 

1681. H. HILL, Nottingham, “ Working, governing, or locking of railwcy 
signais and switches.” — Dated 23rd June, 1866. 

In performing this invention the patentee arranges levers in a frame in such 
manner as to admit of certain of them having two different movements—a 
forward and a backward movement. He provides such levers with slotted 
rods, or with chains or cams, which connect them with two or more signals or 
switches, so that each movement of the lever shall affect one signal or switch 
without altering the position of the other signal or switch. Secondly, he 
makes the levers pass through plates in which are openings, apertures, or 
perforations, with straight, diagonal, or otherwise shaped slots, and arranged 
in such wise that one plate generally is acted upon by more than one lever, so 
as to be capable of producing more than one combination, whereby, if any one 
of the levers is moved, all other levers actuating the signals or switches, 
which it would be dangerous to move at the same time, will be locked or 
fastened, and all those levers actuating signals or switches the movement of 
which will not be dangerous, will be liberated. Thirdly, he arranges the 
apparatus in such manner that the movement of any lever causes the locking 
plate or plates to slide backwards or forwards, so that the stops which are 
formed by the slots cut in the plate or plates shall be presented to or moved 
across the edge or edges of the other levers, actuating signals, ur switches, 
which it would be dangerous to move at the same time. He cuts these slots 
in such form or shape that no signals can be moved until the corresponding 
points or switches are in proper position ; and such signals when lowered or 
placed at ‘‘ all right ” will fasten the corresponding points or switches, so that 
they cannot be altered until the signals are returned to ‘‘ danger.” 

1686, E. G. BREWER, Chancery-lane, London, “‘ Coupling for railway carriages, 
trucks, and wagons.”—A communication.—Dated 25th June, 1866. 

The object of this invention is to provide an efficient coupling, and at the 
same time to shorten the distance heretofore generally existing between rail- 
Way carriages, trucks, and wagons after being coupled up. The invention con- 
sists in the employment of two links, one link being somewhat longer than the 
other--one link, for example, being say fourteen inches long, and the other 
eighteen inches. These links are united by a lever, wherein there is, by pre- 


| Including Machinery and Mechanical Operations 








ference, but not necessarily, a slot, and in which one link is free to travel. This | 


lever is provided with an arm, which, after the links are hooked to the draw- 
hooks of the carriage, truck, or wagon is drawn back or reversed, thus bring- 


ing the two links over one another, and reducing the distance between the 
carriages by a foot or eighteen inches.—Not proceeded with. 





Class 3.—FABRICS. 
ected with 





that they had had with some of their cngloyes about Wednes- 
bury, they declined to go to work on any other than the old wages, 
until there was a uniform action observed by the men generally in 
respect of the notice. At those interviews the large works just 





Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 

brics, dc. 

1704. St. C. Rapison, Lyons, France, “ Printing on woven fabrics.” —Dated 
26th June, 1866. 

In performing this invention the inventor mixes colouring matters, such as 
are ordinarily employed for printing on fabrics, with glycerine, either alone or 
with a little albumen. He prints with this mixture and then dries the fabric; 
in this way very delicate shades may be obtained. If the printing be required 
to be effected at a very low price, flour, gum, dextrine, and similar materials, 
may be added to the glycerine, with which the colouring matters are com- 
pounded; and, after printing, if the fabrics are steamed, very solid colours are 
obtained.— Not proceeded with. 

1708. J. NORTHEND, J. HOLMES, W. HOPKINSON, and W, BIBBEY, Bradford, 
“ Machinery for combing wool and other fibrous substances ”—Dated 27th 
June, 1866, 

This invention relates, First, to means of working or operating the upper 
nipping jaw employed in such hinery, and consists in having the said top 
jaw attached to a slitable frame, which is operated or raised and lowered by 
means of tappets, or cams and springs, in a similar manner to that in which 
the lower jaw is now operated. The sald tappets or cams are fixed on the 
same shaft aa the cams for working the lower jaw, and are adjustable thereon 
80 as to act at proper times on friction rollers attached to the slidable frame, 
which frame is fitted to elide on square parts formed or fixed on the said cam 
shaft. Secondly, the invention relates to a method of attaching the upper jaw 
to the slidable frame, and in means of ready adjustment thereof to the bottom 
jaw, and consists in having the said top jaw made of a T-form, or broad at its 
upper edge, which is planed true at right angles to the direction of motion of 
the said jaw, and having cross slots therein to receive T-headed bolts by which 
it is fixed to the planed surface of a square bar. This bur has a neck at each 
end, by which it is supported, and capable of adj brack ttached 
to the slidable frame. They are also capable of yielding to pressure, being 
slidable in slots on the frame, and pressed by springs, such as heretofore have 
been applied to the top jaw of the nipping apparatus in combing machines.— 
Not proceeded with, 

1727. 8. C. Lister, Manningh “ Impr ts in machinery for preparing 
and cardiny and in treating silk waste,”—Dated 28th June, 166. 

The patentee claims, First, the recessing of the ends of the working rollers 
used in carding engines for carding waste silk. Secondly, the arranging the drums 
of machines used for preparing waste silk to work with the points downwards, 
the silk waste being supported by concave surfaces, as described. Thirdly, the 
carding of the fibres after preparing a lap in a preparing machine or frame, as 
described. Fourthly, the manufacture of yarns of silk waste from com 
silk fibres treated in the manner described. Fifthly, the manufacture of carded 
silk yarns by first carding the silk fibres in the gum and then carding the silk 
fibres after the gum has been boiled off. 

1736. W. CLARK, Chancery-lane, London, *‘ Embroidering machinery.”—A com- 
munication.— Dated 29th June, 1866, ad 

The patentee claims imparting a rotary movement to the parts for feeding 
the material, as also to the sewing machines employed in combination with 
the embroidery apparatus, with the ovject of making the stitches in any 
direction independent of the motion of the hine, imp 
being applicable to all machines of this nature. whether the material be dis- 
posed horizontally, vertically, or obliquely, while reserving the right of varying 
the mode of transmitting motion, the d i of the hines, and the 
number of sewing machines employed. 

1747. C. D. KNAPTON. Bradford, ** Spinning frames.”—Dated 30th June, 

This invention cannot be described without refi to the d 
proceeded with. 


1758. T. C. CRAVEN, Albany, U.S., “ Saws for cotton gins.”—Dated 2nd July, 
1866. 
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This invention consists in the construction of an improved saw for the 
cylinder of cotton gins, the said saw being formed with hook-shaped teeth that 
are rounded upon their edges, so as not to cut or injure the cotton, and not to 
break the seeds. 





Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
1693. G. CHARLES ANGE, Ergie Frasnes, near Leuze, Belgium, ** Treating 
corn.” — Dated 25th June, 1866. 

This invention consists essentially in storing the matters to be treated In 
apparatuses arranged as described, and in causing these apparatuses to undergo 
the requisite movements and oscillations which very often be efficacious 
and indispensable, and which have only hitherto been supplied by difficult and 
costly mancuvres. These apparatuses, which have the shape of drums of 
more or less diameter and length accordiag to requirement and their destined 
use, are cylinders traversed longitudinally by an axle and closed at their ends. 
At the extremities of the staves which compose the drums, and fitted on the 
heads or on the staves, or at the same time on both, are placed pegs or racks 
and hooks or catches and rings to receive levers, with which the drum, carried 
on tressles or otherwise, may be set in motion, and receive the oscillations and 
shocks which it is desirable to give it. 

1701. J. MILROY, Edinburgh, “ Apparatus for excavating.”—Dated 26th June, 


This invention cannot be described without reference to the drawings. 

1719. W. Wyatt, Bury St. Edmunds, “ Screens for screening grain and 
other substances.” — Dated 27th June, 1866. 

This invention relates to a peculiar jon, arr it, and com- 
bination of apparatus for screening corn or other substances, whereby the 
screen or apparatus may be readily adjasted so as to screen or sift thesaid 
substances to any size which may be desirable, and the invention consists in 
the employment of short bars, having, by preference, a triangular section, and 
fastened at their ends by rivets or otherwise to longer bars, the smaller bars 
having regular and parallel spaces between each other (through which spaces 
the screened substances pass), and being so fastened to the longer bars as to 
allow them to move on the rivets or other fastenings at their ends, so that, by 
moving the longer bars in a longitudinal direction, the parallel spaces between 
the sh-rter ones may be opened or closed to any desired width. Any number 
of parts as above may be arranged so as to form a hollow drum or polygon, 
provided with a screw or any other suitable hanical arrang: for 
giving motion to the said bars in the required direction. A rotary motion is 
given to the said combination by means of a shaft passing through the 
longitudinal axis of the polygonal prism, which is to be set at such an inclina- 
tion that the corn or other substance being fed in atthe higher end may pass 
through it, and in so doing be sul d to the ing or sifting action of 
the hereinbefore described adjustable bars. 

















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

( From our own Correspondent. ) 

THE NOTICES FOR A REDUCTION OF WAGES GENERALLY ACCEPTED : 
** Condition” Exceptions ; Remarks upon the Want of Unanimity 
in the Trade: Divided Action among the Men—TRADE NO BETTER 
—Pic Iron: Notice Accepted—Coat TRADE: Ditto—Corpora- 
TION OF MINE AGENTS ESTABLISHED: The Inauguration and 
Objects of the Association—DratH or Mr. W. H. Sparrow, 
IRONMASTER : His Wealth and his Career —HARDWARES : Unim- 
proved —PROPOSED EXTENSION OF THE FACTORIES’ ACT TO SouTH 
STAFFORDSHIRE AND East WORCESTERSHIRE: Conference in 
Wolverhampton—THE TALKE RELIEF FuND. 

YESTERDAY'S weekly piots in Birmingham of the members of 

the iron trade would have been much more satisfactory if all 

doubt were removed as toa combined action on the part of all 
the proprietors of the mills and forges, who were under- 
stood to have undertaken to act with the whole of the trade. 

It was, however, believed that the apparent difficulty would 

soon be overcome. The reports were to the effect that the 

men at the finished ironworks were only too ready to begin on the 
masters’ terms throughout the greater portion of the district. 

The terms upon which the men have resumed work at the extensive 

works of the Patent Shaft and Axle-tree Company, at Wednes- 

bury, did not seem to be accurately known. The men had stated 
that they had resumed, subject to the decision that might be come 
to in respect of the other works of the district, till which time 
they should receive the old wages. The same statement had also 
been put forth respecting the men at the works of Messrs. Lloyds, 

Foster, and Co., a concern which has just been incorporated with 

the Patent Shaft a But it was stated by the masters on 

*Change that the men at the Patent Shaft Co. received no notice, 

the understanding between them and the manager being that they 

would go on at “‘the terms of the country,” and that the men at 

Lloyds, Foster, and Co., did not receive notice till a week later 

than the date upon which the notices generally were issued. The 

men, it was said, were making the most of the conditional arrange- 
ments that had been made in individual cases .and .in interviews 


tioned were quoted by the men, and also several small works — 
they said there were fifteen—at which it was alleged the old 
wages were being conditionally given, and they said that at an 
influential meeting of their order it bad been resolved that no 
men should resume at the drop. We have, however, the assurance 
of one master, who has been quoted by the men to other employers, 


having allowed his men to resume upon the old that every 
man upon his premises is at work at the reduced of 10 per 
cent, ; and further, that upon their own prepentioon they 
the furnaces’ up a turn earlier this week usual, wi 


the men in East Worcestershire, and in those parts of South 
Staffordshire of which Wednesbury is not the centre, are all re- 
suming work. There can be no doubt that a want of uniformity of 
action on the part of the masters about Wednesbury, in regard as 
well to the time of giving notice as also to the terms to be 
enforced, will lead to some inconvenience in that locality for a 
short time. On account of the class of work which is got out by 
the Patent Shaft Company, masters state that they might be able 
to give the higher terms with less difficulty rg = masters 
generally throughout this district, and that even though that 
company might ultimately give the high rates of wages, it ought 
not to argued that they could give them. In fact that it is 
impossible for the old w: to be given if the iron is to be sold on 
the reduced terms. e localities which the men say are in- 
fluenced by the Wednesbury meeting are Wednesbury, Darlaston 
Green, Lea Brook, Golds Green, and Westbromwich, places 
which are understood to be only waiting for the completion of the 
rules to carry out the am: ion arrangements with the 
union in the North of England. The men who are connected 
with the Southern Union, including North Staffordshire, are all 
accepting the drop in compliance, they say, with the wishes of the 
Brierley-hill executive. 

The actual condition of the trade, so far as it relates to the 
number of orders in hand for finished iron, has not improved 
during the week in more than a very slight cages. There are few 
works at which more than half time can be offered to the 

e pig trade, as may be imagined, is in a languid condition. 
The majority of customers have good stocks of puddled bars, 
which, with small purchases of pigs, will keep them well,supplied 
with materials for their mills till a much better demand is ex- 
perienced for the finished article. The pig makers find their men 

uite willing to re reduced terms, of which they have given 
~— notice, and which generally are, as at the finished iron works, 
1 r cent, 
he coal trade is still flat in the manufacturing department. The 
men who are working in the thin coal pits are resuming, without 
muc laint, at the reduced of threepence a day, 
wherever the notices have expired, but there are several collieries 
at which the notices will not be up till to-morrow (Saturday). 





South Staffordshire and East Wo now possess a 
new corporation. It is that of the mine agents of this of the 
kingdom. Those gentlemen are now a legal corporate y with 
the title of the “‘Incorporated Association of Mine Agents of 
South Staffordshire and East Worcestershire.” ing to the 
memorandum of association, the objects of the tion are:— 
“The improvement of the practice of mining, the ion of all 


matters relating to such practice, and the protection and aid of the 
members in all matters connected with their practice.” The cor- 
poration was inaugurated, Mr. Job Taylor presided, and out of 
the 135 mine agents in the district 96 became members, and £100 
was collected!in the room as subscriptions. Mr. John Yardley 
was made president, Mr. William N treasurer, and Mr. Henry 
Johnson hon. sec, Monthly meetings will be held alternately at 
Wolverhampton, Dudley, and Walsall, and, properly managed, 
the corporation would prove of great benefit to both employers 
and employed in the districts to which it relates. 

We have to record, with regret, that Mr. William Hanbury 
Sparrow, widely known as one of the oldest, one of the most 
extensively connected, and one of the wealthiest ironmasters in 
this district, has expired. He died at his residence, at Penn, near 
Wolverhampton, at about nine o'clock on Sunday morning. 
Although Mr. Sparrow had the appearance of being, even at the 
age of seventy-eight, a robust man, he had suff from asthma 
from the time when he was fourteen years of age. Of that com- 

laint he ultimately died. It had obtained so strong a hold upon 
bis constitution that for several years he felt that he would 
_ live — yo ing winter. ; a. that he has 
thus suffe: is attention to ev epartment of his extensive 
business ag bon unremitting, and it is the opinion of those who 
knew him well that his private accounts will all be found to have 
been accurately made up to the close of 1866. Not only were his 
duties on t of own affairs, but he was con- 
stantly having referred to him for adjudication questions affecting 
the business interests of other ironmasters and colliery = 
prietors. Upon these subjects he brought to bear the same clear 











The factors’ travellers are out, but they have been prevented in a 
great part by the state of the weather hee making much progress. 
An im t f of ir ters, manufacturers, and 
others, was held at Wolverhampton on Monday, called er 
by the South Staffordshire Educational Association, to discuss the 
robable extension of the Factories Act to South Staffordshire and 
t Worcestershire. Lord Lyttelton presided, and he was supported 
by Lord Lichfield. The chairman and vice-chairman of the Iron- 
masters’ Association, with the chairman of the Birmingham Cham- 
ber of Commerce, in addition to other ironmasters and other manu- 
facturers, were there. It was shown by a letter from the Home 
Secretary that the Act was to be extended to large manufactories, 
and regulations applied to small shops. The deficiency of educa- 
tion in this district was admitted, and the chief remedies for it 
anticipated in the extension of night-school training, and a scheme 
which should compel parents to send their children to school. 
Half-time was pr d against. Ultimately a resolution re- 
commending the adoption of more than existing means for the 
securing of increased education was x 

The success of the application of the Act to the pottery trade in 
North Staffordshire was proclaimed as triumphant; and claims 
made by the potters for its application to the ironmasters there, 
who now took away their boys and forced them to employ female 
labour ; but this, it was added, was fast being supplemented by 
machinery, necessitated by the scarcity of boys. 

The Talke Relief Committee met on Tuesday, at Kidsgrove, and 
the treasurer reported the total of subscriptions hitherto received 
for the sufferers by the North Staffordshire colliery explosion was 
£6,689. A vote of thanks was passed to the heroic men who, at 
the peril of their lives, went to the rescue of their fellows at the 
time of the catastrophe. The committee also decided to issue a 
new appeal for funds, the amount at present received being in- 
adequate, 


and vigorous intellect, and the same b tact, d with 
the same strict conscientiousness, to which he owed the high com- 
mercial position which he ultimately attained. 

The ;hardware trade continues in astate of depressing quietud 








NEw BRIDGE FOR THE LONDON AND NORTH-WESTERN RAILWAY 
Company.—A new lattice girder bridge has just been completed 
by the Fairbairn Engineering Company for the London and North- 
Western Railway Comipany, to replace a wooden arched bridge 
crossing the Lune in three spans. The rivet holes have all been 
one ag and afterwards finished by three fluted ‘“‘rimers” by 

and. The rimering process is said to have cost more than 10s. 


per ton of the ironwork. The same company have in progress for 
the Lancashire and Yorkshire Railway Company a woten having 
four s of 60ft. each, and two of . each. This viaduct is 


intended to replace an existing one, and the work does not inter- 
rupt the traffic on the line. 











90 


THE ENGINEER. 





Jan. 25, 1867. 














THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE. 

Tue Inon Trape: Very Quiet: Nothing Doing at Milton and 
Elsecar : Scarcity of Ironstone: Brisk D ad for Railway 
Material : The New Tariff Bill and the Steel Trade ; Extensive 
Order for Rails at Penistone—Tue SHEFFIELD TRADES—THE 
Coat TRADE: Settlement of the Dispute in the Ashton-under- 
Lyne District by the Masters Conceding the Advance—THE 
Coxe TRADE: Depression Continued. 

THE iron trade remains in the same quiet state which has characte- 
rised it of late, and orders donot come to hand more freely than hereto- 
fore. At Milton and Elsecar the menare doingnothing whatever, and 
the works are entirely set down. It appears that the men had been 
playing for several weeks after Christmas, and the proprietors 
prepared the furnaces, &c., for them to commence work, but they 
refused to do so at that time, but wished to resume work the week 
following, and the proprietors in the meantime having been put to 
considerable inconvenience, and having had to refuse several good 
orders owing to the conduct of the men, refused to allow them te 
re-commence work. The Worsbro’ Iron Company have blown 
their furnace out this week, not for any scarcity of orders, but 
owing to their being unable to secure a sufficient supply of iron- 
stone, although they have worked their own mines for some time 
past. There is a general scarcity of ironstone in this district, 
and masters are under the necessity of importing the ore 
from other districts, of course at an increased cost. The 
ironstone pits are in full work, but notwithstanding this, 
the supply is insufficient to meet the wants of the im- 
mediate locality. Those engaged in the manufacture of 
railway material are doing a brisk and in ing trade, and for 
tires, axles, &c., there are many orders on hand. The steel trade 
is brisk at present, owing to the demand from America being very 
great, in the hope of escaping the additional imposts of the Tariff 
Bill of Secretary M‘Culloch, which will probably into law in 
a week or two. Orders and directions of this kind are constantly 
being received by the Atlantic cable. The Yorkshire Engine 
Company are doing an extensive trade at their works at Brightside, 
and there are orders in hand for locomotives which will give em- 
ployment for some time to come, independently of new orders, 
which come in freely. For railway rails the demand is not great 
at present, but at the South Yorkshire Iron and Steel Works of 
Messrs. Cammel and Co. (Limited), at Penistone, they have re- 
ceived am extensive order, and the men are busily employed in 
executing it. At these works they have an output of several 
hundred tons weekly of Bessemer steel, which is manufactured 
into engine cranks, locomotive wheels, &c. In the neighbourhood 
of Rotherham, the wages dispute having been ed, the men are 
working anricably at the reduced wages. 

There is no great improvement in the state of trade at Sheffield 
though a great deal of business is being done, owing to the desire 
of merchants to get goods before the new Tariff Bill, which 
is now regarded as inevitable, can come into operation. The file 
trade is only moderately active, and the transactions are not im- 

t. For saws the demand is limited, without prospect of 

Improvement at present. In stable cutlery and spring knives the 

trade is rather flat, though some houses have good orders. The 

Britannia metal and silver plates are well off for orders, and some 

firms are extremely busy. 





The coal trade has been SS by the severe weather. 


which has interrupted traffic both by railway and canal. By the 
latter mode of conveyance there has been nothing whatever doing, 
as the boats have been frozen fast and the canal fairly blocked up. 
At some of the colliery sidings on the canal, now that a thaw has 
set in and traffic been resumed, there are as many as a dozen, and 
ye — cases more, boats waiting to be loaded with coal and 
8 
The dispute in the Ashton-under-I yne district has been settled 
the masters giving the advance asked for—2d. in the shilling on 
work done. The aspect of the men was very determined, and 
they had resolved not to commence work again until the advance 
was given, which being done they have now got fairly to work 


again. 

The coke trade continues depressed with the iron trade, and 
until the latter revives will remain so. There is a good demang 
for Lincolnshire, but for Staffordshire there is very little doing. 





(From our own Correspondent. ) 

THe Inon TraDeE: Difficult Position of Masters: The Home 
Demand : Future Prospects: The Export Trade: The Foreign 
Demand: The Pig Iron Trade—Tin PLates—THE STEAM AND 
HovsE Coat TRapES—CarpirF New Bute Docks—WInNDING-UP 
OF THE CARDIFF STEAM NAVIGATION COMPANY—SUSPENSION OF 
SHACKLEFORD, ForD, AND Go.—SaLE OF THE GILVACH CoaL 
CoMPANY’S WORKS AND PROPERTY. 

Ir is doubtful if ever the iron trade of this district has been for 

such a length of time in so depressed a state as it has been since 

trade and commerce were afflicted with the severe panic of last 
year. Fortunately, the ironmasters have been in a position to meet 
it tolerably well, and keep their hands together ; but to do so has 
been a trying task indeed. In fact, in many instances the works 
have been carried on at a loss, whilst at others the prices accepted 
have barely met the outlay. -In this dilemma, when home business 
has become quite stagnated, they have been chiefly assisted in afford- 
ing employment to their workmen by means‘of contracts on American 
and Russian account, with a fair sprinkling of orders from British 
North America ; but the chief mainstay has been the markets of 
the United States, both North andSouth, from whence the demand 
was much better than it was at first expected tobe. The effect 
of the panic is even now, after the lapse of so long a period, being 
seriously felt throughout the commercial world, but more especiall: 
in that portion of it connected with the iron trade at home: ond, 
favourable as circumstances are at-present for purchasers, they are 
still chary in entering into transactions. In fact, it may be said 
that since last report no orders have. been booked of any 
worth on home account, and consumers still hold back their 
orders. It is, however, pretty evident that they will 
not maintain this attitude for any length of time, as 
many of their requirements are beginning to be of a pressing 
nature, and will not bear putting off much longer. Be- 
sides, it is i, tng for the prices of iron to be lower than 
they are—they have undoubtedly reached their lowest point, the 
lowest they have been at for many years—and should the foreign 
demand come up to expectations, and a good spring trade set in, 
local consumers may have to enter the markets under more dis- 
advantag circumst , 80 far as prices are concerned. There 
is one favourable circumstance in connection with trade, that 
credit is better established, and this will greatly influence trans- 
actions. Exports on foreign account from the Glamo hire 
rtion of the district continue dull, but from Monmouthshire a 
ew cargoes of railway iron have been cleared out for New York 
and Charlestown. As a rule, the: demand on foreign account is 
about the same as when last reported; some two or three orders 
have been received, but they are of small value. The Board 
of Admiralty having decided on building several armour-plated 
ships and about a score of gun-boats, and as a slight improvement 
is indicated in the iron shipbuilding trade, a reaction for the better 
may be looked forward to in this branch of iron manufacture. In 
the present depressed state of trade several of the large iron- 
masters are entering more largely into the steam coal market, and 

Messrs. J. and C. Bailey, of the Nantyglo Ironworks, Have com- 

menced shipping coal from their Nantyglo collieries. The Ameri- 





can advices received during the past week possess a I ep coy 
the iron for | 


and makers have confidence in the future. Most of 

the markets of the Southern States is now shipped direct, in- 
stead of, as formerly, being cleared out in the’ first instance for 
New York. This is one result of the late war, and the Northern 
merchants thus lose their commission. ‘The opinion expressed in 





last week’s report that Russia will be a large purchaser this year 
is confirmed by recent advices. There is an average inquiry on 
continental account, and as the financial position of Italy is 
slightly improving business with that quarter is looking up. 
There is very little movement in the pig-iron trade; some sales 
are effected, but they are not to any large extent. : 

Tin-plates are in little better request, and quotat are slightly 
firmer. At the Melingriffith Tin-plate Works, Pughsley’s patent 
for utilising the waste has been adopted, and it has proved a 
decided success. . 

For steam coal there is a slight falling off in the — demand, 
still the continental markets, the West Indies, and the mail 
packet coaling stations are taking large quantities. The late 
severe weather has much interfered with shipping operations of 
late, and contrary winds prevented vessels coming up Channel. 
On the whole, collieries are fairly employed, and quotations are 
firm. Proprietors are paying more attention to the inland trade, 
which is gradually increasing. 

The recent hard frosts have given a stimulus to the local con- 
a of house coal, and a moderately brisk business is being 
conducted with buyers on coasting account. : 

The New Bute Dock works at Cardiff are to be progressed with 
vigorously in the spring, and as a proof of their earnestness the 
trustees have taken an extensive quarry at Caerphilly, so as to be 
prepared with a sufficient quantity of stone. : 

essrs. Shackleford, Ford, and Co., proprietors of the extensive 
paint works near Swansea, and also wagon makers, have found it 
necessary to call a meeting of their creditors, which was held on 
Wednesday, at Swansea, before whom a statement of the affairs 
of the company were laid. It might be observed that any difficul- 
ties which may be experienced by the partners in the firm have no 
connection with the recently formed Shackleford, Ford, and Co.’s 
Wagon Company (Limited) of which Mr. Handel Cossham is the 
chairman, and which is believed to be a prosperous concern. 
Messrs. Shackleford, Ford, and Co., on disposing of their wagon 
works, or it may have been before, took to the large paint manu- 
factory near Swansea, formerly carried on by Messrs. Munroe and 
Co., and we believe it was in connection with these works mainly 
that their largest liabilities have been incurred. 

The Gilvach Coal Company is under the process of being volun- 
tarily wound-up under the supervision of the court, by order of the 
Master of the Rolls, and the works, property, plant, &c., will be 
brought to the hammer early in the ensuing month. 











SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 


Tue Guiascow Pie IRON MARKET—MANUFACTURED IRON —THE 
CoaL TRADE—MEETING OF THE GLASGOW ARCHITECTURAL 
SocleETY—APPOINTMENT OF OFFICIALS ON THE NoRTH BRITISH 
RalLway —THE FORTH AND CLYDE CANAL—REDUCTION OF 
WaGEs IN THE MALLEABLE IRON TRADE—LAUNCH BY MESSRS. 
CaIRD AND COMPANY, GREENOCK—LENGTHENING OF THE CITY 
or Loypon (S.8S.)—DEPARTURS OF THE NEW (s.s.) CITY OF 
ANTWERP FOR ITS STATION. 

THE pig iron market has been dull during the past week, with 

pxices in favour of buyers. On Wednesday the only transaction 

reported was 500 tons at 54s. 44d. cash in fourteen days; closing, 
lers 54s. 3d., [buyers 54s. cash. Quotations are as follows :— 

Pig iron, Mixed Nos. Warrants, 54s. to 54s. 3d.; No. 1, G.M.B, 

54s. 6d. to 54s. 9; No. 3, 54s. to 54s. 3d.; Gartsherrie, No. 1, 

66s.; Coltness, No. 1, 65s.; Glengarnock (at Ardrossan), No. 1, 61s. 

The shipments of the week are considerably under those of the 

corresponding week of last year. 

In manufactured iron the market is quiet, but without any 
material change in prices; first-class makers have now declared a 
reduction of 10s. per ton on bar iron, the smaller makers remain- 
ing as last quoted. We quote the following as the ruling rates : — 
First common bars, £7 10s.; second quality, £7 2s. 6d. to £7 5s.; 
nail rod, £7 15s. to £8; angle iron, g 10s. to £9; plates. £8 Lis. 
to £10; all f. 0. b., less usual discount. 

The advices of coal shipments at the principal ports show an 
amount rather under that of the corresponding week of last year. 

The usual monthly meeting of the Glasgow Architectural Society 
was held in their rooms, 138, Batn-sireet, Glasgow, on Monday, 
evening. The chair was occupied by Mr. John Honeyman, jun. 
After the my a ope matters were disposed of a paper was 
read by Mr. Campbell Douglas, ‘‘On the Relative Duties of Archi- 
tects to their Employers, and the Public in General.” 

We understand that Mr. George Simpson, late assistant-accoun- 
tant in the North British Railway offices, has been appointed ac- 
countant, in room of Mr. Lythgoe, resigned. It is said that the 
office of accountant will now be under the supervision of the secre- 
tary, and that the audit-clerk of the accountant’s office will be re- 
sponsible to the manager. Mr. Wm. Peat, Glasgow, has been ap- 
pointed successor to’ Mr. Whitton, in Dundee, as goods superin- 
tendent of the northern division. Mr. Peat has been assistant to 
Mr. M‘Pherson, manager of the North British, for a number 
of years, and is ughly acquainted with the Dundee traffic and 
the district over which he is to have charge. 

The Leith Dock Commission has unanimously agreed to petition 
Parliament against the bill for the amalgamation of the Caledonian 
Railway with the Forth and Clyde Canal Company. 

There is every reason to believe that the present difference in 
the malleable iron trade in the west of Scotland, in regard to the 
reduction of wages, will be amicably settled between employers 
and employed. The men, we understand, have had seal meet- 
ings, and, with the exception of the workmen at the Plate Mills, 
those belonging. to other departments—at, least, a number 
more—have commenced on the same understanding as those who 
began in the ag Bape of the week, viz., that they will be paid the 
general rates to .be agreed upon, which are, we understand, to be 
equalised over the whole district as near as possible. This uniform 
system will, ne doubt, be highly appreciated by the men. 

On the 21st inst., there was launched from the building yard of 
Messrs. Caird and Co. a screw steamer of about 3000 tons, builder’s 
measurement, which was named Cymbria. This vessel is sister to 
the screw steamer Hammonia, recently launched by the same 
eminent builders, for the Hamburgh American Steam Packet Com- 
pany. She will be fitted by her builders with direct-acting engines 
of 500 nominal horse-power, and containing such improvements as 
Krupp’s steel shaft, inverted cylinders, patent condenser, &c. 

The City of London, belonging to the Inman line of Atlantic 
steamers, having come round to ewww to have new engines and 
boilers from her builders, Messrs. Tod and McGregor, her owners 
have also contracted with that firm to have her length increased 
59ft. amidships. The process of launching the forward of the 
vessel was successfully accomplished on the morning of the 22nd 
inst., in Messrs. Tod and McGregor’s graving dock, in the presence 
of W. Inman, Esq., of the Liverpool, New York, and Philadelphia 
line. The increase in length will now be built up amidships in 
the vessel, the materials for which are well prepared ; and her 
dimensions when completed will then be :— of keel and fore- 
rake, 361ft.; breadth, moulded, 40ft.; depth, 274ft. This is, 
perhaps, the largest vessel ever attempted to be taken asunder ; 
and, considering the disadvantages under which the operation was 
laid, on account of the severe frost, it isa matter of congratulation 
to all concerned that the result has been so successful. The steam- 
“ City of Antwerp, a new vessel just completed by Messrs. Tod 
an rege a for the same line, left the Clyde for Liverpool on 
the night of the 22nd inst., to be put on the Atlantic station. Her 
dimensions are ate on etided mit eee a 3 a 

3 t..;. propelled’ by engines, 
400-horse power, constructed on’ the horizontal trunk principle 
with all recent improvements. The ‘addition of,such a vessel to 
the Inman line is evidence of there being no lack of that enterprise 
for which the line has been characterised in’ providing first-class 
vessels to. meet the requirements of the ever-e: ing * trans- 

atlantic trade. ao . 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LIVERPOOL: Afersey Docks and Harbour Board: The Great 
Eastern (3.)—MIDLAND AND GREAT NORTHERN RalLways: 
Branch Lines — Norta-Eastern District: Cleveland Iron 
Trade—MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAILWAY 
—TuHE Mippie LEvEL. 

Ar the last sitting of the Mersey Docks and Harbour Board, the 

Works Committee reported that the engineer was now engaged in 

selecting and providing the necessary furniture for the official 

apartments in connection with the new observatory at Bidston- 
hill. The whole is expected to be completed in about six weeks. 

The engincer was instructed to proceed with the construction of 

the shed accommodation on the eastern return ay of the Mor- 

peth Dock; he was also desired to report as to the desirability of 
constructing a composite block of warehouses at the Morpeth dock. 

The Mersey Railway Company proposes to abandon certain con- 

templated extensions, for which plans were deposited in Novem- 

ber, and to substitute others which, while connecting all the 
railway lines on both sides of the Mersey, will better answer the 
requirements of the town and port of Liverpool. Meanwhile ar- 
rangements will be made to commence the works of the authorised 
line. The operation of placing the Great Eastern on the gridiron 
at New Ferry was successfully performed at Live 1 on Saturday. 

The Great Eastern moved from her moorings shortly after nine 

o'clock, drawing 18ft. Gin. water. She was propelled by her screw, 

and,was assisted by a tug or two. The tide was at its height at 10.20, 

and registered 18ft. lin. Captain Sir James Anderson commanded, 

and was assisted by Mr. Brereton, C.E., successor to the late Mr. 

Brunel, and Mr. Tocking. The great ship was put side on, and 

came smoothly and easily to the bed pre for her without a 

single hitch; she was favoured by smooth water. 1t was found 

that for 18ft. or 20ft. her plates were covered with a peculiar 
kind of grey weed, like coarse hair, together with myriads of 
mussels and barnacles. 

The principal work upon a branch line intended to connect the 
Midland and the Great Northern Railways at Newark has been 
let, and will be commenced as soon as the consent of the commis- 
sioners of the navigation can be obtained to plans for a bridge over 
the Trent, which have been with the commissioners for nearly a 
month past. It is expected that the branch will be ready for 
traffic in the autumn. With respect to the proposed Southwell, 
Monsfield, and Worksop lines, the construction surveys have been 
made, and the other work preliminary to the purchase of the land 
required, and the letting of the contract, is in progress. 

> the Cleveland district the pig iron market is considered 
to be looking a trifle healthier. There has also been a little more 
inquiry for manufactured iron, but trade has, upon the whole, 
been dull. ‘ihe line of steamers running between West Hartle- 

1 and Hamburgh has been purchased by a company, which will 
me as the West Hartlepool Steam Navigation Company. 

The Witton Park Ironworks are now again in full operation. No 

change has yet taken place in the number of furnaces in blast in 

the Cleveland group, but if the trade does not improve the total 
in operation may be reduced. 

The additional capital expended by the Manchester, Sheffield, 
and Lincolnshire Railway Company between December, 1854, and 
December, 1856, was £3, 800,000, and the increase of profit in 1866, 
as compared with 1854, was £308,990, or about 8 per cent. on the 
outlay made in the twelve years. 

The t of Pp tion to be made by the Middle Level 
Drainage Commissioners by reason of the great flood in the fens 
near Lynn, in May and June, 1862, is now being assessed by 
arbitrators, who | Bae already sat three weeks, and who are 
expected to sit at least another fortnight. There are upwards of 
eighty claims to adjust, and the aggregate amount of the compen- 
sation paid will not be less than £100,000. To raise this amoun‘ 
the commissioners are seeking for additional powers through a bil! 
now pending in Parliament. 


PRICES CURRENT OF METALS, 
1 


























8 1866. 
—British—cake andtile,| £ 8. do. £3. 4/£ 8d. £8. d. 
—— matheesaeees .| 83 0 0. 0 0 0/9 0 0. 0 Ow 
Best selected......+-sesee |} 85 00. 0009900. 000 
Men aidsetéiecicseciehes | OF OO. 84 O10 .6 6... 9 Fe 
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Australian, per 83 0 0.. 86 0 0] 95 0 0.99 0 & 
North 0 0 0, 0-9 0| 97 0 0.99 0 0 
Spanish Cake ... 78 0 0.. 0 0 0| 90 0 0.. 91 0 4 
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YELLOW METAL, perib. ......| 9 0 7} 0 0 8 OD 8% oo 9 
IRON, Pig in Scotland, ton......| 214 3 cash 3 7 O cash. 
Bar, Welsh, in London ...... 610 0.. 7 0 0} 715 0. 8 0 0 
, Wales *| 510 0. 515 0| 700.000 
710 0.. 8 0 0| 815 0. 0 0 6 
§ 5 0. 510 0] 70%. 00 0 
10 0 0.. 10 5 0] 1015 0.. 0 0 © 
900.. 9 5 0] 915 0. 0 0 0 
717 6. 8 5 0| 615 0.. 0 0 Oo 
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19 7 6. 2 5 0| 21 5 0., 2115 0 
21 0 0.. 0 0 0} 22 5 0., 2210 © 
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tharge, W.B..... ; voce | 2415 0, 95 0 0] 2415 0.. 25 0 0 
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SPELTER, Silesian, per ton......|22 0 0.. 0 0 0| 23 0 0., 23 5 0 
English covcccscccesce | SOO Gee OO 0] 0 9 6.. D 0 0 
White zine, powder..........| 9 0 0. 0 0 0) 00 0,. 0 0 & 
STEEL, Swedish faggot 150 0.. 0 0 0| 1600, 00 8 
ReBeccccocescesses 000. 0 0 0 ws 2 os +e 
Banca cwt. 490. 0 0 i 
py Pir may Fawn 461%. 00 6) 410 0, 411 6 
Prompt 3 months 4710... 0 0 0| 412 0., 413 0 
English blocks ..... 410 0. 000) 5610. 5 20 
Bars seceeceeee sesbustece 1 GE See © 0 O18. 3. 05-6 53,0 
jin DIOCKS....e00006| 413 0. 0 0 0/ 5.4 0.. 5 5 6 
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310 410| 4 5 415)|| Finland........ 8 0 910) 8 Ol" & 
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ee eh ts 20 13 1019 0 || Baltic lm mg ae og SLPS. ° 
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A coNcEssIoN has been granted to MM. Bellot des Moniéres 
Brothers, in relation to two great undertakings, the object o/ 
which is to establish a communication between the Atlantic and 
the Pacific ; on the one hand by means of a system of ¢anals to be 
constructed or completed between Norfolk in Virginia, and Shrew- 

rt in Texas ; and, on the other hand, by means of railway 

Shrewport to San Diego, with a branch line to San Francisco. 
The length of the navigable way would be 2550 miles, and that of 
the railway 2071 miles. i 
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Ps an Mle 
THE EARLY HISTORY OF THE IL‘ ICOMOTIVE. 

By Samvet SMILEs. 
RICHARD TREVITHICK, 

Tuoven the employment of the power of steam for the 
purpose of effecting locomotion on common roads continued 
to form the subject of much curious speculation, no prac- 
ticable engines for the purpose had as yet been invented. 
Bishop Berkley, one of the most sanguine of philosophers, 
said to a friend one day, “ Mark me, sir, we shall ere long 
see a pan of coals brought to use in place of a feed of 
oats.” But the bishop was an astronomer, and people 
only said of his prophecy that he was moon-struck. 

One Thomas Allen gave notice of a patent in 1789 for 
carrying goods from place to place by steam, and he contem- 

lated being able to accomplish a speed on common roads 
of ten miles an hour. But we do not hear that he ever 
built an engine, or that his patent amounted to anything 
more than a project. 

While the discussion of the power of steam as a means 
of locomotion was going on, other projectors were ndvo- 
cating the extension of wagon-ways and railroads. Mr. 
Thomas, of Denton, near Newcastle-on-Tyne, read a paper 
before the Philosophical Society of that town in 1800, in 
which he urged the laying down of railways throughout 
the country, on the principle of the coal wagon-ways, for 
the general carriage of goods and merchandise ; and Dr. 
James Anderson, of Edinburgh, about the same time pub- 
lished his “ Recreations of Agriculture,” in which he re- 
commended that railways should be laid along the principal 
turnpike roads and worked by horse power, which, he 
alleged, would have the effect of greatly reducing the cost 
of transport and thereby stimulating all branches of in- 
dustry. 

tailways were indeed already becoming adopted in places 
where the haulage of heavy loads was for short distances; 
and in some cases lines were laid down of considerable 
length. One of the first of such lines constructed under 
the powers of an Act of Parliament, was the Cardiff and 
Merthyr railway or tram-road, about twenty-seven miles 
in length, for the accommodation of the iron works of 
Plymouth, Pen-y-darran, and Dowlais, all in South Wales— 

the necessary Act for which was obtained in 1794. Another, 
the Sirhoway railroad, about twenty-eight miles in length, 
was constructed under the powers of an Act obtained in 
1801; it accommodated the Tredegar and Sirhoway iron 
works and the Trevill lime works, as well as the collieries 
along the route. 

In the immediate neighbourhood of London there was 
another very early railroad, the Wadsworth and Croy- 
don tramway, about ten miles long, which was after- 
wards extended southwards to Merstham in Surrey 
for about eight miles more, making a total length of nearly 
eighteen miles. The first Act for the purpose of authoris- 
ing the construction of this road was obtained in 1500, 

All these lines were, however, worked by horses, and in 
the case of the Croydon and Merstham line, donkeys 
shared in the work, which consisted chiefly in the haulage 
of stone, coal, and lime. No proposal had yet been made 
to apply the power of steam as a substitute for horses on 
railways ; nor were the rails of a strength sufficient to 
bear more than a loaded wagon of the weight of three 
tons, or at the very outside 3} tons. 

It was, however, observed from the first that there was 
an immense saving in the cost of haulage; and on the day 
of opening the southern portion of the Merstham railroad, 
in 1505, a train of twelve wagons laden with stone, weigh- 
ing in all thirty-eight tons, was drawn six miles in an hour 
by one horse with apparent ease down an incline of 1 in 
120; and this was bruited about as an extraordinary feat, 
highly illustrative of the important uses of the new iron 
ways. 

About the same time the subject of road locomotion 
was again brought into prominent notice by an im- 
portant practical experiment conducted in a remote 
corner of the kingdom. The experimenter was a young 
man, then obscure but afterwards famous, who may 
be fairly regarded as the “father of railway locomotion,” 
if any single individual be entitled to the appellation. This 
was Richard Trevithick, a person of extraordinary mechani- 
eal skill but of marvellous ill fortune, who, though the 
inventor of the first practicable locomotive and the founder 
of the fortunes of many, himself died in cold obstruction 
and in extreme poverty, leaving behind him nothing but his 
great inventions and the recollection of his genius. 

For many years past the Civil Engineers’ Institute has 
offered a prize for a life of Richard Trevithick, but no 
writer has yet appeared to claim it. “ Prize biographies ” 
may not he worth much, but prize or no prize the life of 
Trevithick is well worthy of being written. Had he been 
a northern engineer, of less genius, probably many pens 
would have been at work upon him by this time. But he 
Was a southern man, at war with the Watts and the 
Stephensons, and, excepting Professor Pole, who has given 
a valuable account of Trevithick’s inventions in his ap- 
pendix to “ Weale’s Tredgold,” but little has been done for 
his memory. 

Is there no patriotic Cornishman able and willing to 
undertake the task? In the course of a very few more 
years the contemporaries of Trevithick, who could supply 
authentie information as to his life and achievements, will 
have passed away, and the opportunity of collecting the 
facts now registered merely in so many mortal memories, 
will be for ever lost. For the present, the reader must be 
satisfied with the following brief summary of the life and 
labours of this distinguished mechanic. 

Richard Trevithick was born on the 13th of April, 1771, 
in the parish of Illogan, a few miles west of Redruth, in 
Cornwall. In the immediate neighbourhood rises Castle- 
Carn-brea, a rocky eminence, supposed by Borlase to have 
been the priucipal seat of Druidic worship in the west of 
England. The hill commands an extraordinary view over 
one of the richest mining fields of Cornwall, from Chace- 
water and Redruth to Camborne, 

Trevithick’s father acted as purser at several of the 
mines, Though a man in good position and circumstances, 
he des not seem to have taken much pains about his 








boy’s education. Being an only son, he was very much 
indulged,—amongst other things, in his dislike for the 
restraints and discipline of school; and he ‘was left to 
yvander about among the mines, spending his time in the 
engine-rooms, and picking up from the men a great deal 
of information about pumping engines and mining ma- 
chinery. 

His father, observing the boy’s strong bent towards 
mechanics, placed him for a time as a pupil with William 
Murdock, while the latter lived at Redruth superintend- 
ing the working and repairs of Boulton and Watt’s pump- 
ing engines in that neighbourhood. During this pupilage 
young Trevithick doubtless learned much from that able 
mechanic, It is probable that he got his first idea of the 
high-pressure road locomotive, which he afterwards con- 
structed, from Murdock’s ingenious little model, which 
we have already described,* the construction and action 
of which must have been quite familiar to him, for no secret 
was ever made of it, and its performances were often 
exhibited. 

Many new pumping engines being in course of erection 
in the neighbourhood about that time, there was an 
unusual demand for engineers, which it was found difiicult 
to supply; and young Trevithick, whose skill was acknow- 
ledged, had no difficulty in getting an appointment. The 
father was astonished at his boy’s presumption (as he sup- 
posed it to be) in undertaking such a responsibility, and 
he begged the mine agents to reconsider their decision. 
But the result showed that they were fully justified in 
making the appointment; for young Trevithick, though he 
had not yet attained his majority, proved thoroughly 
competent to perform the duties devolving upon him as 
mining engineer. 

So long as Boulton and Watt's patent continued to run, 
constant attempts were made in Cornwall and elsewhere 
to upset it. It had cleared the mines of water, and 
thereby rescued the mine lords from ruin, but it was felt 
to be a great hardship that they should have to pay 
Boulton and Watt for the right to use their engines, 
efficient though they had proved themselves to be. They 
accordingly stimulated the ingenuity of the local engineers 





to contrive an engine that should answer the same purpose, | 
and enable them to evade making any further payment to | 


soulton and Watt. The first to produce an engine that 
seemed likely to answer the purpose was Jonathan Horn- 
Liower, who had been employed in erecting Watt's engines 
in Cornwall. After him one Edward Bull, who had been 
first a stoker and then an assistant tender of Watt’s engines, 
turned out another pumping engine, which promised to 
prove an equally safe evasion of the existing patent. 

Hornblower and Bull were at first well supported by 
the mine-owners, who ordered several engines of them, 
and refused to pay any further royalty to Boulton and 
Watt. The consequence was, that that firm took legal 
proceedings against their assailants—first against Bull 
and next against Hornblower, and succeeded in over- 
throwing them, thereby establishing the validity of the 
Watt patent. Both Bull and Hornblower had unques- 
tionably shown great skill in their modifications and 
improvements of Watt's engine; but these moditica- 
tions and improvements, however ingenious, did not 
entitle them to appropriate the original invention of 
another, and, right or wrong, the patent law as it then 
stood was upheld: Hornblewer was abandoned by the 
mine-owners when they-found that he could-be-of no 
further use to them, and afew years later we find him a 
prisoner for debt in the King’s Bench, almost i a state of 
starvation. Nor do we hear anything further of Edward 
Bull after the issue of the Boulton and Watt trial. 

Like the other Cornish engineers,. young Trevithick 
took an active part from the first in opposing the Boultonand 
Watt monopoly, and he is reported tohave constructed seve- 
ral engines with the assistance of William Bull (formerly an 
erector of Watt's engines), with the object of evading it. 
These engines are said to have been highly creditable to 
their makers, working to the entire satisfaction of the 
mine-owners. The issue of the Watt trial, however, 
which declared all such engines to be piracies, brought to 
an‘end for a time a business which would otherwise have 
proved a very profitable oue; and Trevithick’s partnership 
with Bull came to an énd, 

While carrying on his business, Trevithick had frequent 
occasion to visit Mr. Harvey’s iron foundry at Hayle, 
then a small work, but now one of the largest in the west 
of England, the Cornish pumping engines turned out by 
Harvey and Co, being the very best of their kind. During 
these visits Trevithick became acquainted with the several 
members of Mr. Harvey's family, and in course of time 
he contracted an engagement with one of his daughters, 
Miss Jane Harvey, to whom he was married in November, 
1797. 

A few years later, we find Trevithick engaged in partner- 
ship with his cousin, Andrew Vivian, also an engineer. 
They carried on their business of engine-making at Cam- 
borne, a mining town situated in the midst of the mining 
district, a few miles south of Redruth. Watt’s patent right 
expired in 1800, and from that time the Cornish engineers 
were free to make engines after their own methods. Trevi- 
thick was not content to follow in the beaten paths, but, 
being of a highly speculative turn, he oceupied himself much 
in contriving various new methods of employing steam 
with the objects of economising fuel and increasing the 
effective power of the engine. 

From an early period he entertained the idea of making 
the expansive force of steam act directly on both sides of 
the piston on the high-pressure principle, and thus getting 
rid of the process of condensation as in Watt’s engines. 
Although Cugnot had employed high-pressure steam in his 
road locomotive, and Murdock in his model, and although 
Watt had distinctly specified the action of steam at high- 
pressure -as well as low in his patents of 1769, 1782, and 
1784, the idea was not embodied in any practicable working 
engine until the subject was taken in hand by Trevithick. 
The results of his long and careful study were embodied in 
the patent which he took out in 1802, in his own and 
Vivian’s name, for an improved steam-engine, and “the 
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application thereof for driving carriages and for other 
purposes.” 

The arrangement of Trevithick’s engine was exceedingly 
ingenious. It exhibited a beautiful simplicity of parts, au 
arrangement of machinery in the most effective form, 
uniting strength with solidity and portability, while 
it enabled-the power of steam to be employed with the 
greatest possible rapidity, economy, and force. Watt's 
principal “objection to using high-pressure steam was the 
danger of bursting the boiler by the internal pressure. In 
Trevithick’s engine this was avoided by using a cylindrical 
wrought iron boiler, being the form capable of presenting 
the greatest resistance to the expansive force of steam. 
Boilers of this kind were not, however, new. Oliver 
Evans, of Delaware, in America, made use of them in his 
high-pressure engine prior to the date of : Trevithick’s 
patent; and, as Evans did not claim the cylindrical boiler, 
it is probable that the invention was in use even before his 
time. Nevertheless, Tzevithick had the merit of introduc- 
ing the round boilers into Cornwall, where they are still 
known as “Trevithick boilers.” The saving in fuel 
effected by their use was such that in 1812 Mr. Williams, 
of Scorrier, made Trevithick a present of £300, in acknow- 
ledgment of the benefits arising to their mines from that 
source alone. 

Trevithick’s steam carriage was the most compact and 
handsome vehicle of the kind that had yet been invented. 
and, indeed, as regards arrangement, it has scarcely to this 
day been surpassed. It consisted of a carriage capable of 
accommodating some half-dozen passengers, hen, nana 
which was the engine and machinery enclosed, about the 
size of an orchestra drum, the whole being supported on 
four wheels—two in front, by which it was guided, and two 
behind, by which it was driven. The engine had but one 
cylinder. The piston-rod outside the cylinder was double, 
and drove a cross piece, working in guides, on the opposite 
side of the cranked axle to the cylinder, aud the crank of 
the axle revolved between the double parts of the piston- 
rod. Toothed wheels were attached to this axle, which 
worked into other toothed wheels fixed upon the axle of 
the driving wheels. The steam-cocks were opened and shut 
by a connection with the crank axle; and the force pump, 
with which the boiler was supplied with water, was 
also worked from it, as were the bellows to blow the fire 
and keep up combustion in the furnace. 

The specification clearly alludes to the use of the engine 
on railroads as follows :—*“ It is also to be noticed that we 
do occasionally, or in certain cases, make the external 
periphery of the wheels uneven by projecting heads of 
nails or bolts, or cross grooves or fittings to railroads where 
required, and that in cases of hard pull we cuuse a lever, 
belt, or claw to project through the rim of one or both of 
the said wheels, so as to take hoid of the ground, but that 
in general the ordinary structure or figure of the external 
surface of these wheels will be found to answer the 





of 
intended purpose.” 

The same specification also shows the application of the 
high-pressure engine on the same principle to the driving 
of a sugar mill, or for other purposes where a fixed power 
is required, dispensing with condenser, cistern, air pump, 
and cold water pump; and in the year 1803, a small engine 
of this kind was erected after Trevithick’s plan, at 
Marazion, which worked by steam of at least 30 1b. on the 
inch above atmospheric pressure, and gave great satisfac- 
tion. 

The first experimental steam carriage was constructed 
by Trevithick and Vivian in their workshop at Camborne, 
in 1802, and tried by them on the public road adjoining 
the town, as well as in the street of the town itself. John 
Petherick, a native of Camborne, who was alive in 1858, 
stated in a letter to Mr. Edward Williams, that he well 
remembered seeing the engine, worked by Trevithick him- 
self, come through the place, to the great wonder of the 
inhabitants. He says, “the experiment was satisfactory 
only as long as the steam pressure could be kept up. During 
that continuance Trevithick called upon the people to 
‘jump up,’ so as to create a load on the engine; and it 
soon became covered with men, which did not seem to 
make any difference to the power or speed, so long as the 
steam was kept up. This was sought to be done by 
application of a cylindrical horizontal bellows worked by 
the engine itself; but the attempt to keep up the power of 
the steam for any considerable time proved a failure.” 


the 


Trevithick, however, made several alterations in the 
engine, which had the etlect of improving it, and its 


s such that he determined to take it to London 
and exhibit it there as the most recent novelty in steam 
mechanism. It ‘was successfully run by road from Cam- 
borne to Plymouth, a distance of about ninety miles. . At 
Plymouth it was shipped for London, where it shortly 
after arrived in safety, and excited considerable curiosity. 
It was run on the waste ground in the vicinity of the 
present Bethlehem Hospital, as well as on Lord’s cricket 
ground, There Sir Humphry Davy, Mr. Davies Gilbert, and 
other scientific men inspected the machine and rode upon it. 
These gentlemen took the steering of the carriage by turns, 
and expressed their entire satisfaction with the mechan! 
by which it was directed. After the experiment at Lord's 
the carriage was run along the New-road, and 
Gray’s-inn-lane, to the premises of a carriage builder ih 
Long-acre. To show the adaptability of the engine for 
fixed uses, Trevithick had it taken from the carriag 
on the day after this trial and removed to the sho} 
of a cutler, where he applied it with perfect success to the 
driving of his machinery. 

The steam carriage shortly became the talk of the town, 
and the public curiosity being on the increase, Trevithick 
resolved on enclosing a piece of ground on the site of the 
present Euston station of the London and North-Western 
Railwzy, and admitting persons to see the exhibition of 
his engine at so much ahead. He had a tram-road laid 
down in an elliptical form within the enclosure, and the 
sarriage was run round it on the rails, in the sight of a 
great number of spectators. On the second day xnother 
crowd collected to see the exhibition, but, for what reason 
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of Trevithick’s freaks, the place was closed and the engine 
removed, 

Trevithick, with his admitted mechanical ability, had an 
infirmity of temper which greatly stood in his way through 
life. He had invented an admirable travelling engine, 
which seemed to be equally adapted for rails or for roads, 
when all of a sudden his experiments were interrupted, 
and the inventor returned to Cornwall in a tiff. And we 
shall find the same besetting querulousness of temper, or 
infirmity of purpose, from time to time acting as a barrier 
in the way of that success in life which, as regarded his 
mechanical genius, he, more than any other of his con- 
temporaries, deserved to have achieved. 


THE TELEGRAPH IN AUSTRALIA. 

WE obtain the following interesting facts of the working of the 
electric telegraph in Australia from the annual report for 1865 
of the superintendent of telegraphs in South Australia, Mr. Charles 
Todd. 

The first line of telegraph erected in Australia was between 
Melbourne and Williamstown, opened in March, 1854, and ex- 
tended to Geelong in December of the same year, and to Queens- 
cliff and Sardridge in 1855, at the end of which year there were 
seventy-two miles in operation. To Mr. McGowan, the general 
superintendent of telegraphs in Victoria, belongs the credit 
of being the first to introduce this most valuable means of 
correspondence. The contract price for the erection of the line to 
Williamstown was £193 15s. per mile, and from Williamstown to 
Queenscliff £115 15s. Lines to Ballarat and Beechworth were 
opened at the close of the following year, 1856. Sinee then 
telegraphic extensions have been steadily pushed forward, till, at 
the present time, every township of importance is included in 
their ramifications, while on all the principal lines additional 
wires have been put up to meet the increasing business of the 
department ; and Mr. McGowan has also, with great advantage, 
been able to duplicate his lines of communication with New South 
Wales. The total length of line open in Victoria at the end of 
1865 was 25175 miles, or 31103 miles of wire connecting eighty 
stations. 

With regard to New South Wales, no steps were taken for the 
introduction of the telegraph into this colony until 1857, when 
the sum of £38,000 was voted for a line to connect Sydney with 
Melbourne. A short line to the South Heads was erected in the 
early part of 1858 at a cost of £91 per mile; and communication 
was established with Victoria and South Australia on the 29th 
October, 1858. In 1859 lines were opened from Sydney to 
Bathurst, 123 miles; Gundagai to Kiandra, 98 miles; Bathurst to 
Orange, 35 miles; and a second wire from Sydney to Albany. In 
1860 the line from Sydney to Newcastle, a distance of 162 miles, 
was opened; and in 1861 no less than 738 miles of new line were 
completed, of which the chief portion was from Maitland to the 
Queensland boundary, a distance of 375 miles. The total length 
of line at the end of 1865 was 2545 miles, or 3072 miles of wire 
connecting fifty-tive stations; while the total expenditure on 
lines in this colony, exclusive of stations, to end of 1864, was 
£152,025 18s. 3d. 























MESSRS. SCHNEIDER AND CO.’S WORKS AT 
CREUSOT. 

Ir is with no small feeling of pleasure that we find ourselves 
in a position to lay before our readers an account of one of the 
most remarkable industrial undertakings of modern days. 

With the early history of Le Creusot are associated two 
names which give it an historical interest—those of Louis 
Seize and his Queen Marie Antoinette. Few of our country- 


| men will grudge an evening spent in learning something of the 


In Queensland there were 1131} miles of wire in work at the 


end of 1865 and twenty-four stations. The Morse system is used 
throughout the colonies, the same code, mode of transmission, and 


general regulations, being adopted, whereby 












common to divided control and proprietorship has been avoided. 
The lines generally are constructed on the same plan and at nearly 
the same cost, varying from £45 to £60 per mile for single lines, 


according to distance, and the presence or absence of available 
local timber. In Queensland Mr. Cracknell has planted only 
twenty poles to the mile instead of thirty, as in the other colonies. 
He also uses No. 8 wire instead of No. 6, hence the cost of lines 
in Queensland is less than elsewhere. As might be « te 
telegraph does little more than pay its working ex; 
under the control of Government demands are made upon it a 
facilities afforded which would not be thought of were the lines 
worked by private companies. In each colony there are a number 
ve country ions, granted, in most cases, on the 
ine accounts of the residents, who no doubt feel 
ly justified in advancing the interests of their 
listricts, but whose expectations are seldom realised. 
e cost of a message in South Austr s 2s., in Victoria 
4d.,in New South Wales 4s. dd., and in Queensland 6s, 4d. 
raph in South Australia, therefore, performs more work 
forthe same amount of revenue than in either of the other 
colonies, which shows that it is the long lines in the latter that 
pay best. 
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A PRIVILEGE has been conceded to a French company for drain- 
ing Lake Copais, an tax has been imposed on the lead which is 
obtained by re-smelting the scoria of the ancient silver mines 
of Laurion. The amount of lead already exported exceeds 2000 
tons in six months. 

A Bripce on Boyrs.—Mr. C. A. Elliott and Mr. Byrant, 
engineer, engaged on the new Blackfriars Bridge, brought before 
the British Archwological Association on Wednesday evening last 
the curious fact that, after they had got up the foundation of the 
second arch, on the Middlesex side of the river, as they. were 
dredging up the ground from under the foundations, they dredged 
up a quantity of bones, fully 15 ft. below the bed of the river, 
and below the masonry for the whole foundation, which did not 
go down tothe clay. In the gravel and near the clay they got up 
a large number of bones of the ox, the sheep, the horse, and a 
few human bones. It appears that the foundation of the old 
bridge was upon these bones. The bones were darkened, but in a 
high state of preservation.—Builder. 

THE MippDLeE LEVEL Sypuons.—The great question as to whether 
or not these syphons would answer their intended purpose was on 
Tuesday fully solved. Since their first being used in 1862 there 
has existed no doubt in the minds of those interested in the engi- 
necring profession, and also those in the drainage of the g 
part of East Anglia, that the scheme had been most success 
with one exception, and this was that since the above date they had 
never before been tested after the effects of a severe long frost, 
followed by a rapid thaw, such as happened on Thursday. It was 
exactly two o’clock p.m. before the tide on the sea-side had fallen 
sufficiently to allow of their being worked, and consequently a rapid 











thaw had taken place, which, with the rain that fell in the neigh- | 


bourhood on the previous evening, had loosened large masses of ice. 


At the time mentioned the height of the water at the sea-side was | 





3ft. din., that on the fen-side being 3ft. 2in. This small difference 
in the two levels did not at first give the sixteen syphons much 
room for play, but after a short time the difference was increased 
to about a foot, when they socn showed their power. Mr. George 
Carmichael, the resident superintendent of the syphons, had taken 
extra precautions in case of any accident from theice, as might be 
seen by lighters being placed at St. Mary’s Bridge and other places, 
and about half-a-dozen men were employed in breaking the ice into 
small pieces as it approached the iron grating protecting the en- 
trance to the syphons, but these were only similar to those adopted 
near other ordinary sluices in the neighbourhood, and wese 
hardly necessary when it is considered that whatever passer 
through the iron grating, or rather railing, could go through the 
syphons themselves. The ice in passing through became as it were 
minced into smaller peices, being carried through at the rate of 
50ft. per second, thediameter of the syphons being 2ft. Gin., andthe 


working gauge showing 153in. of mereury. It should be stated that 
the wind at the time was southerly, thus blowing and forcing the 
masses of ice upon the works. But notwithstanding this everything 
passed over satisfactory as usual, the ice causing not the slightest 


derangement in the working of the syphons.—T7'imces. 
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great French ironworks where Watt's engine first obtained a 
footing on foreign soil, when it was described by a French writer 


of the period as “a curious fire machine which only acts by the | 


evaporation of confined water—superb—astonishing—bey ond the 
ken of an ordinary imagination—and which produces wonderful 
effects almost without the hand of man”—where Nasmyth saw 
in operation the first rude specimen of the steam hammer made 
by M. Bourdon, then chief engineer of Creusot, at a time pre- 
vious to the patent of our celebrated countryman, although 
he had brought the plans of his invention to perfection before 
he heard of the essay in practice of his French rival—where 
were cast many a gun and many a ball that dealt death amongst 
our ranks in the time of the first Napoleon, but where now, 
under another Emperor, who prefers solid progress and the 
material advancement of France to glory bought with untold 
misery there is waged once more a strife with England, but 
a noble strife, worthy of two great nations—one in which the 
prize is gained by him who most benefits mankind, and the 
blows are borne not by frail humanity, but by huge masses of 
half-molten iron—where, from the raising of raw coal and iron 
ore to the manufacture of finished rails and locomotives, marine 


| accident, of M. Adolphe Schneider, since which time M. Eugene 


Schneider, now the respected vice-president of the French Na. 
tional Assembly, has devoted all the force of an indomitable perse. 
verance, directed by an able and enlightened mind, to the develop. 
ment of that great industry which, with his brother, he had 
already created, and to the improvement in mental and social cop. 
dition of the district, whose large population are solely depen. 
dent on the employment given by this enterprise. In 1846 
M. Schneider, recognising many defects in the organisation of his 
factory, visited England for the purpose of introducing on hig 
return our improvements, as far as he considered advisable, into 
the then existing establishment, a part of which has since been 


| abandoned, the foundations being undermined by the coal work. 


engines and merchant iron, all is under one head, in one fac- | 
tory, which in its size, the number of its workpeople, and the | 


perfection of its organisation, surpasses any single establishment 
in England, and, we believe, in any other country—where 
exists a town of 25,000 inhabitants wholly built and owned by 
Messrs. Schneider and Co., er by their workpeople, who number 


there | 


10,000 of the population, and thousands of whose children daily | 


attend the company’s schools 
bars, and plates can be manufactured under 
Nouvelle Forge), a building of glass and iron, like our first 
Crystal Palace, two-thirds as long, nearly as wide, and, in many 
points, reminding us of that 1 
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Le Creusot is about 250 miles from situated ir 

, partment of Saone et Loire, on a coal seam of -arboni 
“basin of that name, whose principal development is 

les off on the Canal du Centre. The works are nov 
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not so, however, in 1782, as testi l 
t following is a fac simile, found 1 j ulling down 
L’an DE L’gre Cu 82, 
Le HUvIvTieME 1 REGNI s-S! 
I Le Mrvis DE M Li CASTRII 
f, IGNACE-WEN HAYANCE ( pu hoy 
M. RRE TOl Al In 
Cette FoNDERIE LA PREMIE! CE GED N FRANCE A ETE 
CONSTRUITE POUR Y¥ FONI MINE I FER AU COA 
SUIVANTLA METHODE APHORTEE D’ANGLETERRE MISE EN I’RA * 
Par M. Witirams-WILkKINsoyn. 
one of the old furnaces. first ge was cons ed with 
the sanction of Louis XVI., who reserved I lt the right 












of becoming proprietor of half » undert rier, Belt- 
li Co., and his beautif atronised 
sworks, which formed part o nd whose 
called La Verrerie, are now the chateau of the 

pres ] prietor. 
* There were no canals, no railways, and 10st no roads 





then ; and for more than half a century after its foundation 
Le Creusot led a struggling existence under the direction suc- 
cessively of Messrs. Wilkinson, Baccarat, and Chagot ; and then 
again under an English firm, Manby and Wilson, who, however, 
succumbed as their predecessors had done, and Le Creusot was 
once more in the market in 1836. The following year it became 
the property of MM. Adolphe and Eugene Schneider, the 
former a member of one of the principal banking firms in 
Paris, and the latter an ironmaster of the Ardennes. Speedily 
the impress of master minds was felt, and the long slumbering 
capabilities of Creusot were called into action. A railway of six 
miles counected the forges with the inland navigation of France, 
a new pit wassunk, which, with its improved machinery, 




















ht 
up the yield of coal to nearly 70,000 tons per annum, four blast 
furnaces were set to work, the first French locomotive was con- 
structed, and when, in 1839, the jury of the Exhibition of 
that year made their report on these works, they described 
them as “ quite an assemblage of machine shops, constructed and 
fitted on such a scale as will allow Le Creusot to compete 
with England in France should French industry give so 
large a demand for machinery that the great shops will be able 
to reproduce constantly from the same models, as is the case 
with our neighbours.” The jury little thought that twenty- 
five years after their report there would be a contract on hand at 
Creusot for just three times as many locomotives for England 
as had at that time been made by Creusot for France. 

In 1842 Mr. Nasmyth visited Creusot, and saw the primitive 
single-acting steam hammer of Bourdon in operation, realising the 
fact that it is quite possible for two inventors to elaborate the 
same idea independently of each other, and almost simultaneously. 
We understand that the French patent of Messrs. Schneider 
bears date the 19th of April, 1842, and the English one of 
Nasmyth the 9th of June in the same year. In 1844 the 
number of persons employed at Creusot had reached 3000 ; 
marine engines of 500-horse power were on hand, and a branch 
establishment at Chalons was constructing the remarkable 
flotilla of steamboats, some of them 450ft. long, which still navi- 
gate the Saone and Rhone. 

In 1845 the firm sustained a deplorable loss in the death, by an 


where 2000 tons a week of rails, | 
roof (La | 


t) now call 


ings, and which is now magnificently replaced by the new forge 
constructed in 1862. After his return from England 4, 
Schneider placed on record his view of the deficiency of the 
French system as compared with our own. He wrote thus:— 
“Our engineers have more theoretical knowledge and spirit of 
invention, our iron is better if it is also dearer, our workmen are 
as intelligent but less formed; our mistake has been above all 
that we have put pure theory in the place of practice guided by 
theory, and have thought too much of system without having 
sufliciently considered perfection of execution. An excellent 
idea badly carried out gives bad results, whereas a good material 
execution gives practical value to a mediocre invention. Besides, 
they (the English) do not obtain perfect construction without 
good instruments, not in workmen alone—they obtain it above 
all in their great workshops, where no expense is spared ; they 
obtain it by the absolute determination to arrive at perfection at 
any price.” And he did more than write, for he has acted ever 
since with “the absolute determination to arrive at perfection,” 
How far he has succeeded will, we hope, be plain to our readers 
when they have before them as fair a description as we can give 
of Le Creusot at the close of 1866. 

The valley which has given its name to the subject of our article 
is somewhat amphitheatrical in shape. It is bounded on the north 
by a little chain of granite and volcanic hills, from one of which, 
about the centre, our view is taken; the opposite, or southern 
side of the valley, is formed by a single elevation of lesser 
height but greater extent, on which the town stands: as also 
La Verrerie, the old glass works, the chiteau of M. 
Schneider, and the constant M. Henri 
Schneider, who, in his father’s absence, is the principal repre- 
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residence of his son, 


sentative of the firm. This lower hill is also the result of 
volcanic upheaval, but the igneous rocks beneath its surface have 
nowhere protruded through the stratified beds or the coal. It 
is of a somewhat circular form, and, as the line of the northern 
granite range is concave towards it, the bottom of the valley, in 
which are situated all the works, has rather the hape of a 
crescent. The buildings to the right in our engraving, with 
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a 
many roofs and chimneys, are the w: rkshops of what is 
ithe “Qld Forge.” Here are the offices of the firm, 


und marine factories, the hand forges, and loco- 


comotive 






e wheel works, together with the foundries and boiler 
i A few puddlir furnaces, h two or three heavy 
hammers, are all that remain in this part of the works of the 
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somewhat antiquated 
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1860. What remains of the old pud rge.and the business 
offices are barely held together by all sorts of contrivances. The 
other workshops, which have been constructed mor recently 
than the falling forge, are placed more south, and nearer the 






rise of the hill on which the town stands, and are, for the present 
Behind them a long line of white smoke marks 


the site of the fifteen blast furnaces and ke ovens, but 
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th 
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at least, safe. 
their coke 

structures themselves are completely hidden from almost 


my point of view by the hill behind, and by the workshops, 



























which have been crowded rather near them in order to be on 
fe ground. On the slope of this hill stands the great chimney 
of the blast engines, a remarkable and very symmetrical objec t, 
nd just in front of it is the massive granite engine-house, in 
which the four blast engi are pla ed. Immediate ly to the 
ft of the great chimney, but ¢ further back in the town, 
the Roman Catholic church, » the left again are the two 
cones of the old glass works in the grounds of La 
\ i One of th rverted into a Protestant 
hurch for the use of ble portion of the people. 
two pyramidal | 1 on to the left, with a 
chimney between re the pits St. Pierre and St. Paul, 
irom which most of is now di In the foreground, 
to the left, i small pit, from which s coal is stil] taken, and 
between it and the great pits are the gas works. Far way to 
the left lay be seen the gables of the new forge, but distance 


dwarts the proportions of a most remarkable and elegant build 
ing, which we must try to describe in detail when we come to 
that part of our subject, for unfortunately there is not yet a 
good engraving or photograph of the whole. Immediately to 











the west of this ny lies the general r , station of the 
Creusot Works, h which everything passes in and out, 
and where the 1 fifteen locomotives, which do the 


brigade of 


service of the f , have their head quarters, From this station 











to the port on the Canal du Centre is a distance of six 
and a-half miles, but the Blanzy branch of the Lyons 
Railway is crossed a mile and ahalf before arriving at 
the port, and by running over a distance of about ten miles 
of this railway the junction of the other portion of 


d belonging to Creusot is reached, which, rising 


» of 1 in 50 for 94 miles leads to the iron mines 
of Mazenay. Just before this road leaves the railway company’s 
precincts, the fire brick factory of Creusot is passed, and the 
iron trains each take up a wagon or two of these very necessary 
materials. They are made from a stone yielding almost pure 
silica, are perfectly moulded, and the engineer-in-chief informed 
us that he had tested them against Stourbridge ware, and found 
them superior. About 200 persons are employed in this branch 
of the establishment. The aspect of the country round Creusot 
is not agreeable; the soil is for the most part poor, and prone 
to hold surface water. The cultivation is devoid of modern im- 
provement, and except in the vineyards decidedly untidy in its 
execution. The French build towns well, but their rustic ar- 
chitecture is bad, and generally gives the idea of decay. The 
views between Chagny and Le Creusot from the railway are, 
therefore, not inviting, but turning at right angles from that 
line, by the Creusot and Manzy iron ore branch, oue gets speedily 
into better ground ; vineyards begin, and soon predominate over 
other agriculture. The end of the line touches on the famous 
Cote d'Or, where from spring to autumn there is one vast 
garden of vines, which, even in the dead of winter, when they 
are only brown sticks in bare ground, give, from the high degree 
of cultivation they require, an aspect of comfort and plenty 
which one misses in other districts. Having thus taken a glance 
at the topography of Le Creusot, it may be interesting to give 
here some general statistics of the consumption of materia? and 
production of manufactured articles before proceeding te describe 
the individual objects of interest. The town, as we have already 
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Ss ager os . : 
tated, has a population of 25,000 souls, and is the property of 
stated, has 


Messrs. Schneider, or of such of their workpeople as have pur- 
chased building sites from them. Of this population 9000 are 
workpeople in the mines or factory, including a staff of 350 offi- 
cials, time-takers, and gate keepers, and about 600 women, empl ryed 
prin ipally in “7 cting and tending the machinery for screening 
y, ng Coal, 
ee on there are employed about 1000 men and boys 
at the three out establishments of the Manzy iron mines, the 
fire-brick works and the Chalons boat and bridge yards, as well 
as, perhaps, 100 labourers constantly engaged at the port at 
Montchanin. The annual yield of coal from the Creusot basin 
is about 200,000 tons, of which, however, a portion is sold, not 
being of a coking des cription, and replaced by purchasing from 
the neighbouring collieries ot Blanzy, situated in the same basin 
(Saone et Loire) as the Creusot deposit. A further quantity than 
that which rep! wces the Creusot sales Js also bought from these 
mines, but the great bulk of the additional coal now consumed 
for the entire factory burns nearly half a million tons annually 
is brought from St. Etienne mines, which are in another coal 
field in the valley of the Khone, and nearly 100 miles from Le 
The present produc tion of iron ore at the M: nzy mines 
It yields on an average 28 per 


Creusot. 
is about 240,000 tons annually. 
cent. of metal, so that this quantity represents about 40,000 tons 
of pig. The total yield of pig at Creusot is, however, n¢ arly 
100,000 tons a ye 

railway from Franche Comte and from Berry and Charolois, 
¥ din the neighbor 


and supplies of ore are brought by canal and 





is ore fo 


besides a supply of siliciot 
Digoin, whilst a very considera 


Elba and Africa. 
greatly declined, whilst that of the magnetic ore of Mokta-el- 
e . | M 

This splen 


Haddid, near Bona, in Africa, 
did mineral yields 65 per cent. of iron, and from its extreme 
sthestandard of the puddled iron producedfromit to a 
English brands. Messrs. Schneider 
arrived at the proper 
the required fl 
gained, and the 
furnace, and in 


has largely increased. 
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tem now deve 
mall} n bars, are Inopyst 
most valuabl 
The chant n, pia is a t 
the « m n weigl that of pig, f y pig 
sold, at i en bought for | casting 
require | u 1 i I f ire i 
the pl cony ion is made up for by using portior 
of scrap ? pil so that the company | 
we have sai the same number of tons of wrought 
iron to dispose of is run yearly from their fifteen I 
naces, A not in iderable portion of this wror 1 is 
further worked up into the locomotives, machinery, boat 1 
bridges, which ar onstruction, so that the 
value of the tot sum which uld « 
the reve ‘ lic, and leaves a margil 
of 10 per « ‘ roviding for the multit 
dinous ex] i gfirm. fre 90 to 101 
locon es ar 5 ns, and ma ‘ 
he sizes, from those o 
t to the largest class of transatlantic and 
1 uut of material moved daily is astor 
the Montchanin port and Manz; 
e! 154 miles of road, there are no k 
ne wit the foundries, forges, and yard 
hu n molives are employed to do the we 
g, of which does 60 or 70 miles of haulage 
little engines exactly resemble each other in design 
ranked under two classes of different power 





illustration at page 102 is for both sizes ; the dimensions of 














smaller will be gathered from the following table 
Fire-grate sor “— te =< oe. oe eS Oe Oe 
External length K ec ef ee .* ee 
Diameter of boi “a Ss). oe . e 0 & . 
Length of t ° ..é os ee eo ce if 7 
No. of tubs ° ec 00 e oe ° « eo 86 
Diameter « > ee ce ce ee ee ce ee . - isl 
Total heating surfuc?.. «2 «2 eof * . ( 
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s os + £2 oa) om are fk 
} P 
° - bere ° et 
he rail oe ee ° 14jft 
I t . - . 1°33 
° ° s we Be “os 10°23 
on 10 oo eo 10°23 
Number of ditto... .. 2 «ee of of of o2 «8 os o8 ll 
Diameter of cy liz rs se ce «2 66 of ee o6 s 7s 
. * * * - . * * -* vVJ 
wieels e+ «#8 + 08 s© «of . ° 32 
< . - “* - * - - . sr. ! i 
] with wate t oe es 08 ef - 26 tons vt 
We further i s 98 and 99 pecial type « 
miiniat i made by Le ( ! I ZY col 
mine di \ is only 2ft. T4in nd traverses curve 
Of Six yare liu I llowing ar u ts dimensio 
Length of fire grate... «2 ee se o. Ch ge ee “es 25 
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Area do eo 08 90 ce ee ee ee e- 480 
Height ef crown of fire-box from gr ee ee ' 
External length of fire-box .. «2 os ee ee 
0. width do. . ce 08 08 ef ce ve 


dD ter of barrel of boiler .. «2 «2 «oe eof ee 
Length of do. do. ee 26 80 68 se os 
Height from rail to axis of boiler.. «2 «.. «+ es 
Number of tubes... os ce ce 
Length of tubes between tube plates .. .. + 
Interic 
Heating surface of tubes... .2 ce ce es ef ee 
Heating surface of fire-box .. se «2 «6 of of 









diameter of tubes .. os os of se os 












Total heating surface .. «os «os «+ «++ oF ef 
Water space in the boiler .. «ce os ef «+ of 

Steam space do. ee 08 ce ec oe ee . 

Autbori nz pressure oe oc 06 (os ce UM | es 
Interio offunmel os se ef 8 of ef oF 

Height above simoke-box oe 26 (06, 40 50 8 Oe. O0 

Height of chimney above rail ee ee oe 6 Ge ee 

Maximum opening of reguiator .. .. «2 «+ os os ee °034 
Cut-off (maximum)... .. we oc ef eo 78 per cent. of stro%e. 
Do. (minimum)... «2 «+ of «ee eo 12 per cent. of st 
Length of steam port .. «2 sce cs of of cf se oe 
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Width of dit ce jem of @e 00) ee ef ‘49 ov: vo 2°98 
Diameterofcylinder .. «2 «2 «es cc eco ce se eo 803 


Stroke of piston .. e «6 és 68 ae c¢ os, oo 26 OS 
Length of co 7 
Diameter of wheels oo ce of ef Se «ce we os oe BD 
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Length of wheel base .. .2 «2c co oc 0&8 ce co oe 49°20 
Gauge ee ce ce pe co co co ONO 
Weig! oe 60 06 ce 08 es 5 tons 
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Ditto wit pa 6 ton 5 ewt. 





irhood of | 
ble quantity is imported from | 
Of late years the importation from Elba has | 


of material, traverse the general station, close to the new 
forge, daily, giving a performance of about 42,000 ton miles as 
required for the daily business of the works. The ground o« 
cupied by the factory, and more or less covered with buildings 
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miners seemed to us scarcely inferior to that provided in our 
army. The sum which a soldier has to “lavish” is, we believe, 
about 2d. a day; that which the French miner would have to 
spare, after paying for his clothes and maintenance, would be 
about Is. 2d., and yet we are in the habit of considering our 
own country superior with regard to the wages and food of the 
working classes, and the comparison between the English miner 
and his fighting brother would be still more startling. It is to 
be wondered at that we have any army. 

To return to our iron ore—it is carried daily by eight trains 
to Creusot, each of which has about twenty 10 ton wagons. 
On most of the lines the gradient is in favour of the load, but 
for the last mile and a-half through the works there is an incline 
against the locomotive, and the performance on it of the six- 
wheeled engines of the larger size (see pages 98 and 102) is very 
creditable. We were told that a goods engine for the Great Eastern 
Railway had failed to take the same load up this part of the line. 
The red and brown oolitic ore from Mazenay meets many. other 
varieties of the mineral on the platform of the furnaces, but 
African ore is now the most favoured quality, and, either in 
different proportions of admixture, or by itself, is used in nearly- 
all the furnaces of these works. 

The coal measures of Le Creusot present us with very inte- 
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the town, which must have involved considerable loss of pro- 
perty. The metamorphic strata which intervene between the 
coal and the granite are variable in thickness, and from this cir- 
cumstance we find at Creusot, within a distance of perhaps one 
or two hundred yards, every variety of coal, from samples of a 
richness equalling average, or perhaps inferior descriptions of 
Seotch coal, down to poor coal and perfect anthracite. Where 
the intervening strata are thick the coal has not been altered at 
the time of volcanic disturbance, but where, on the contrary, 
these strata were thin, the hydrocarbons have been driven off, 
and a highly brittle stone coal only remains. Every interme- 
diate variation in the thickness of the altered rocks marks a 
corresponding change in the quality of the coal. The poorer 
coals are not used in the furnaces, which work only on coke, and 
they are but partially employed in the puddling and re-heating 
fires; but they find a ready sale at the canal bank, where they 
fetch 15f. per ton, and are replaced by more bituminous and 
sounder coal from other parts of the district. 

Recognising the saving that would be effected by working up all 


Siemens’ regenerative system, as applied to gas furnaces, which, 
from the highly refractory nature of the fire-bricks made at Creu- 
sot, he has every facility for employing. The general dip of the 
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ENLARGED ELEVATION AND SECTIONS OF THE PIERS OF THE FRIBOURG VIADUCT. 


resting phenomena. In contorsion of form and apparent 
irregularity, they show a striking contrast to the iron bed just 
described. We say apparent irregularity, because, although 
they are inclined at many different angles, and in some places 
folded over in a most unusual manner, they still follow roughly the 
contour of the district, and very closely that of the igneous rocks 
to which they owe their upheaval, and which have, at the same 

ime, defined to a great extent the form of the surface. The sec- 
tions on the preceding page show the very peculiar forms assumed 
by this seam, which is, in most parts, of the extraordinary thick- 
ness of 15 metres, or nearly 48ft. The extent, as at present 
discovered, is not considerable. Resting against the granite 
hills to the north of the works, and following their form, it de- 
scends under the buildings situated in the valley, and rises again 


with the upheaval on which the town stands. At the western | 


extremity of the valley there is an outcrop, and a little coal is 
still worked there by day levels, but this part of the bed is 
nearly exhausted. On the other hand, the coal bearing strata 
take great cover going east, and have only lately been discovered 
at considerable depth by a boring in the neighbourhood of the 
new forge, beyond a fault which occurs between that point and 
the pits of St. Pierre and St. Paul. This is considered by M. 
Schneider to be a most important discovery, both as indicating a 
continuation of the deposit and as probably obviating the neces- 


coal from north to south is about 45 deg., though it often rises to 
an almost perpendicular position; and there are places near the 
surface on the northern limit of the deposit where the granite 
has folded over the coal anda thin stratum of altered rock, and 
a shaft at one point reaches coal after penetrating some fathoms 
of granite. We saw at a distance from this shaft along the face 
of the same granite hill, a subsidence, extending upwards of 100 
yards, which marked where coal had been wrought in such a 
situation as to undercut the transition and igneous rocks. The 
Pit St. Pierre struck the coal at about 200 yards deep, 
just where it had made a fold at the bottom of the val- 
ley, the result of which was to give at that point two 
almost parallel and vertical seams, down one of which 
the shaft passed, continuing in workable coal for about fifty 
yards perpendicularly. The extraction previous to 1839 was 
generally carried on by levels and short shafts on the western 
and northern part of the ground; but a pit intersecting the coal 
measures at considerable depth was then struck by Messrs. 
Schneider, which was worked by an engine of 200 horse-power. 
Since then the Pits St. Pierre and St. Paul have cut the 
| seam at its greatest depth in the valley of Creusot, and being 
very perfect in their arrangements, and conveniently situated 
for the railway and coxe furnaces, it pays to lead most of the 
coal to them. The system of underground working is more like 





sity which might have arisen in future years of working under | that followed in our mineral veins than in coal mines. Anxiety 


coal produced at home, M. Schneider has determined on trying the | 


| to leave no coal behind, and to diminish the subsidence of the 
surface, induces the company to go to a considerable expense in 
supporting the roof as the coal is extracted by filling up with 
surface jwaste. Levels are run east and west in the seam at 
intervals of twenty yards, each successive one being wrought up to 
the sole of the one above, the men rising on the mine and surface 
waste, which is packed in to support}the ground, from which they 
have taken every particle of combustible matter. The Pit St, 
Pierre “ aspire,” é.e.,is a down-cast, and its neighbour “ respire,” 
or is an up-cast shaft. Ventilation is not a matter of much 
difficulty, as the seam does not generate any quantity of fire. 
damp. The drawing engines, of which class of machinery 
Messrs. Schneider are large makers, are beautifully finished, 
They are horizontals. There is a pair to each pit of 3ft. 10in. dia. 
meter cylinder, by 6ft. 6in. stroke. The steam is taken at 65 1b, 
pressure, and worked expansively without condenser. They haul 
three cages in five minutes from a depth of 250 yards, and are 
) capable of winding the whole production of the mine if required, 
The water is pumped at two or three of the older shafts, and 
not a little is “ barrelled ” by the winding engines. But a tine Cor. 
nish engine house, almost completed, at a new pit neartherailway 
station, shows a progressive measure in this department, which 
is one of the very few where room for improvement remains, 
The pits are worked under cover, as are also most of the screen- 
ing and washing arrangements, which are well constructed on 
| approved English systems. 
| There is a very neat plan in operation for mixing the 
Creusot and St. Etienne coals in the proportion required 
for coking. It consists of two parallel elevators, the bands 
| of which move at the same speed, but carry sixty buckets 
| for St. Etienne coal to forty buckets for Creusot, and this 
secures a uniform mixture. As the whole of the Creusot 
| blast furnaces work with coke, its preparation is no small item in 
| the work of the establishment. There are two constructions of 
| coke ovens in use, the Belgian and the Appold, the rela- 
| tive advantages of which are probably well known to those of 
| our readers who are interested in iron manufacture. The for- 
| mer are horizontal ovens, somewhat like large retorts in form, 
| with a door at each end and two lids at the top for filling, which 
; is accomplished directly from wagons traversing the range. The 
discharge is performed by portable engines, working by rack and 
pinion a piston, which, pushed forward through one of the doors, 
sends forth the entire charge at the opposite end. These engines 
| move along a railway at the back of the ovens and discharge 
| each as required. The Appold ovens are perpendicular. They 
| are fed from the top, and discharged into a wagon by opening a 
door at the bottom of one of the sides. There are 150 of these 
ovens at Creusot, arranged in ten blocks of mason work; each is 
13it. high, about 3ft. 6in. wide at the top, by 4ft. at the bottom, 
| and lft. 6in. thick throughout. They are charged once in twenty- 
| four hours with twenty-four hundred weight of coal each, from 
| which they yield 75 per cent. of coke. The gases evolved are 
the only fuel used, and the arrangements for burning them are 
so perfect that smoke seldom issues from the chimneys. The 
managers of Creusot consider that the Appold has many advan- 
tages over the Belgian system. 

As the platform on which the coke ovens discharge, and 
the iron ore is delivered by railway, is at a higher level 
than the ground on which the blast furnaces stand, the 
lift for materials is shorter than usual. We give an engrav- 
ing of it, from which it will be seen that it is on the pneu- 
matic principle used at many of our own furnaces. The ar- 
rangements connected with it are very perfect, and all the coke 
ovens and furnaces, being systematically placed and close to- 
gether, give a facility for the manipulation of the large masses 
of material consumed, which cannot be improved upon, Al- 
though the yield of each of the fifteen furnaces (150 tons per 
week) is smaller than most of ours, working with hot blast, we 
doubt if anywhere there is so large a quantity of pig produced 
on so small a space of ground, and with correspondingly compact 
lifts and means of locomotion. The furnaces are square in ex- 
ternal plan, which is a more usual form abroad than in England. 
They are 48ft. high, 16ft. wide at the boshes, and 11ft. at the 
thrvat. The air is delivered to each of the tuyeres at a tempera- 
ture of 400 deg. Centigrade. The gases are taken off effectually 
from all. Some of the older ones are closed with a lid, raised bya 
counterpoise, but the cup and cone plan has been adopted in most 
instances. In all, the sheet iron tubes of material come over the 
mouth of the furnace and drop their contents in. The Mazenay ore 
requires no flux, as it contains abundant carbonate of lime,and the 
ordinary charges, when working with it alone, are 1700 Ib. of coke 
to 5000 of ore. The mixtures and management of the dres for 
the higher brands of iron are various. Some systems which 
have lately been elaborated are undoubtedly valuable to the 
owners of Creusot, though they could not benefit other forge 
masters who have not the same varieties of mineral to deal with. 
The tapping of these furnaces takes place every eight hours, 
when about eight tons are run from each. The slag is run in a 
| thin sheet on the floor, and then broken up and loaded in the 
railway wagons by hand, which is a defective arrangement com- 
pared with nearly all others in the works. The gases are utilised 
to the utmost. They heat the blast and supply the boilers of 
the blast engines, and there is plenty to spare for sundry 
other boilers in the foundry and engine shops; and it is expected 
that all the engines in the machine shops will be driven by 
steam thus raised, including some new boilers now in contem- 
plation to replace others of old construction. 

The blast engine-house and its chimney are remarkable build- 
ings. The chimney is 230ft. high, standing on a handsome granite 
pedestal. Its shaft is well proportioned, and surmounted by an 
elegant capital. It is never disgraced by black smoke, as it is 
used only to give draught to gas furnaces. A light cloud seems 
to hover round its top, reminding one of that which usually 
floats over Vesuvius, when that gentleman is not engaged on 
more important business, The engine-house is large and sub- 
stantially built of cut granite. It would be handsome, but that 
the six enormous windows which light the blowing machinery 
within, showing it to great advantage, are not in accordance with 
the otherwise massive style of architecture adopted. It contains 
| four vertical direct-acting blowing engines of 800-horse power 
collectively. The steam cylinders are 47in. in diameter, and the 
blowing cylinders 108in., the stroke being 6ft. 7in. The fly- 
wheels are each forty tons weight. From the construction of 
the engines, the blowing cylinders being below, these enormous 
wheels are at the very top of the building, and it is no small 
proof of its solidity, and of the perfection of the engines, that 
the vibration of the building is very slight, even with a higher 
speed than sixteen strokes a minute, which is their proper rate. 
The steam, as in almost all the stationary engines at Creusot, is 
used at a pressure of four and a-half atmospheres effective. 
The usual difficulty found with this class of engines, namely, 
| the descent of grease and water from the steam cylinder to the 

valves of the air cylinder, has been to a great extent overcome in 
| this instance, the large size of the machine allowing each cylinder 
to stand on a separate floor of the building, and a kiad of 
stuffing-box, independent of either cylinder, is intervened be- 
' tween the ordinary ones, which keeps the piston olean; but there 
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can be no doubt of the superiority of that plan of engine which 
is simply an inversion of the above. The blowing engine-house 
is situated close under the town, between it and the centre 
range of furnaces. The blast is received from the four engines 
into a cylinder of boiler-plate about 10ft. diameter and 90ft. 
long, which passes through the basement of the engine-house 
from side to side, and from which a train is led at each end 
along the range of furnaces. There are twenty-four Cornish 
boilers set for supplying these engines. They stand in two 
blocks of twelve each in a house close by, and we remarked 
particularly the neatness with which it is kept. 

We may say here that the condition of all the machinery is 
much to be admired. The winding and blowing engines, and 
four large pumping engines at the new forge for supplying water 
throughout the establishment, are as well kept as the best 
marine engines, whilst the locomotives of the factory are an 
example to those on French railways in general, which are not 
clean as arule. Near the eastern entrance to the old forge— 
which is, in fact, a yard of twenty-five acres, almost wholly 
covered with buildings, including, besides the machine shops 
and foundries all we have so far described—stands the only 
refinery fire in the works. It is used in preparing the iron 
for the Creusot No. 7 plates, which have already made 
th lves a continental reputation. The fire is managed by a 
pair of sturdy Yorkshiremen. Close to it begin the hand 
forges, which extend partly behind the blast furnaces, and 
which, though old in construction, are very large, and employ a 
great number of hands. They are now furnished with several 
steam hammers of small size, and their use with dies for pieces 
of forging frequently reproduced is attended with great saving. 
We noticed here the locomotive wheels in all stages of comple- 
tion; from twenty to thirty of them are turned out in a week. 
At present sections of three spokes each are finished in the dies, 
but preparations are making for welding up the whole boss at 
one heat. The spokes are all oval in section, which facilitates 
their leaving the dies. 

In front of the blast furnaces, with only two lines of 
rails between, stand the locomotive, marine engine, and boiler 
shops. The latter, which are farthest from the eastern en- 
trance, contain nothing of peculiar interest. Most of the 
work on hand at the time we saw them was for locomotives, but 
we understand that the firm make boilers for most of the marine 
engines which they construct ; and we were shown a house close 
to the railway leading to the canal which was lately shorn of 
some of its fair proportions to allow a monster builer to pass to 
the port, where there is a large gantry for loading barges. The 
canal allows of the use of boats of 200 tons, so that a piece of 
machinery of any size can be transported. 

In the marine shop is nearly completed a mognificent three- 
cylinder set of compound engines for the Ocean, a French armour- 
plated line-of-battle-ship now building at Cherbourg. As these 





engines, with three others from the same design, will appear at | 


the Exhibition, we think it better to reserve our description of 
them till taken in their regular course there. 

The locomotive shops come next, and are the newest and 
best arranged of all the buildings in this yard. At the 
western end of the range is the tender shop; next come 
five gables covering a house about 240ft. long by 150ft. wide, 
admirably lighted. The roofs, which are of wood, tiled, are sup- 
ported on boiler-plate columns, on to which are bolted the 
brackets of the shafting, driven by three pairs of neat vertical 
engines, which give motion to as complete a set of tools as are to 
be found in any similar establishment in England. Each of the 
five bays of this structure has a gantry running from end to end 
of it, and lines of rails communicating with the roads in the 
yard at both sides, so that anything can be taken anywhere at 
any moment. At the eastern end, corresponding with the tender 
shop, is the erecting shop, in which we saw about a score of loco- 
motives in various stages of completion, and of all sizes, from 
the little Blanzy coal mine engine to the colossal goods engine 
for the Chemin de fer de l'Ouest, with eight wheels coupled, and 
Weighing empty, without its tender, thirty-eight tons, An 
engine of -this elass, for which a large contract is on hand, was 
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standing beyond the shop, where there is a for testing the 
boilers. It was decorated with a few beanditen ea a very con- 
spicuous placard announced that it was “Ze 1,000eme du 
Creusot.” It is no unworthy bearer of a number which marks 
an achievement in machine construction attained iously by 
only one other French house—that of Messrs. and Co., of 
Paris, whose locomotive shop was unfortunately burnt down 
shortly after the completion of their thousandth locomotive. 

The fittings of the locomotive shop are, as we have said, com- 
plete in every respect, which is shown by the work turned out. 
A large proportion of the machinery is from well-known Eng- 
lish factories, for, at the time of their construction, France was 
almost without makers of engineering tools. Now, however, 
many good machines of this kind are made at Creusot itself and 
in other parts of the country. We noticed a very ingenious 
tool for planing the inside of the rim of locomotive wheels, 
which has a ental section. It consists of a table, on which 
the wheel is fixed, and which has a horizontal circular motion 
for a distance equal to the space between a pair of spokes. An 
arm actuated by an eccentric and cam works perpendicularly 
from beneath this table, giving to the tool it carries a motion 
corresponding to the curve with which it is desired to finish the 
inside of the wheel. The tool is of a somewhat hooked form, 
and cuts of course on the down stroke. We published a descrip- 
tion of a similar machine, which was introduced two or three 
years ago in one of our lgcomotive works, but those of 
Creusot are older, one bearing the date of 1852, and another that 
of 1856. The contract for forty locomotives for our Great 
Eastern Railway is still on hand, a portion only having been 
delivered when the financial state of the company rendered it 
necessary to suspend its completion. However startling the fact 
of locomotives being made in France for England may seem, 
there are few of our countrymen who will not regret deeply that 
the first English company, who made a large contract abroad, 
should have fallen into such a state as rendered the fulfilment 
of their engagements doubtful. One fine express engine is, how- 
ever, being finished for the Exhibition, and it is expected that 
the contract will be speedily resumed. Weston’s differential 
pulleys of all sizes are largely used at Creusot. A pair of cranes 
in the erecting shop, made at Creusot, are worked with them, 
and are used to lift weights of twenty-five tons. The foundries 
are also in the yard of the old forge. There are three for iron 
and one for brass, but they do not present any features of novelty. 
Many English workr \ were at first employed in this department, 
and eight or ten of im still remain. long space of ground in 
the valley intervenes between the old and new forges, on which 


longed to the old forge. Though they are still used they will 





not be needed long, as the appliances in the new forge, when 
| fully completed, will be sufficient for all requirements, 

Part of this ground was, till lately, occupied by a reservoir, now 
rendered unnecessary by the very perfect arrangements for water 
| supply erected at the new forge. This old reservoir, some acres 
in extent, is being filled up with slag, and beside it is the posi- 
tion intended for a Bessemer fuundry, if the system should be 
hereafter adopted at Le Creusot. At present M. Schneider 
thinks the demand for such a product in France is not sufficiently 
developed to secure a market on a scale suitable to the great 
capabilities of production at Creusot. Before describing the new 
forge we must notice the Chalons works and some other acces- 
sories of the establishment. The steamboat works at Chalons 
were founded by Messrs. Schneider about twenty-six years ago, 
when the navigation of the Saone and Rhone, in the absence of 
railways, promised to be of vital importance in France, and from 
them issued the boats stil] in use on those rivers. Many of them 
carried 700 tons, or about 2ft. of water, and were propelled by 
engines of 500 horse-power, but as a conveyance for passengers 
they will evoke many sorrowful recollections amongst those of 
our readers who travelled the Paris and Mediterranean route 
before the halcyon days of railroads. As the demand for boats 
on the rivers decreased that for bridges over them increased, so 
that the Chalons factory, which was solely for wrought iron 





work, held its ground, It employs five or six hundred hands 





stand someof the rail finishing and punching machines which be- | 
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and has turned out several celebrated structures. We illustrate 
the Fribourg Bridge, one of its greatest achievements, a model 
of which was exhibited in London by the French echool of 
Ponts et Chaussees in 1862. It was built without scaffolding. 
Sections of the ironwork, completed on the banks, —_ run 
ward and supported by tem suspension ropes till riveti 

in their places “al till the lattice work of the piers was passed 
over them and erected. 

The bridge of St. Just, in the Ardeche, the viaduct of St. 
Germain des Fosses, and the great swivel bridge between Biest 
and Recouvrance were made by the Chalons works, and they 
have now barely completed a bold work at El-Cinca, in Spain, 
where a ravine 245ft. wide is spanned by a bridge with arched 
girders of boiler plate at an elevation of 115ft. above the torrent. 
In this case scaffolding would have been practically impossible, 
and, as at Fribourg, the girders were put together on the bank, 
pushed forward from each side, and supported till a junction was 
effected. The port of Montchanin, where the Creusot railway 
reaches the Canal du Centre, is a busy little place, and a large 
number of hands are employed in transferring coal and iron ore 
from boats to wagons, and the productions of the forges from 
wagons to boats. Parallel to a long branch of the canal made 
for the purpose runs a siding of the railway, lowered so that the 
floor of the wagons shall be level with the bottom of the boats. 
On the narrow quay between are fixed a number of small double 
cranes, with one rope passing round the barrel: of the winch, 
having an end over each arm of the crane. To these ends are 
hooked sheet iron buckets, and as one is wound up the other is 
let down. The crane swivels round, bringing the bucket to 
be emptied, and the empty one to be loaded. As the lift re- 
quired is only what will enable these buckets to clear the quay, 
there is not much labour, and the operation goes on rapidly. 
The great weoden gantry for boilers and machinery crosses the 
canal and road at the entrance of the harbour. 

Between Montchanin and Chalons is another brick yard, at a 
place called Perreuil, where the finest fire-brickg are made. 
little tributary also employs 200 men, and furnished 2,500,000 
bricks during the two years employed in building the new forge. 
The principal supply of water for the works is t by a con- 
duit from St. Sernin, about three and a half miles t. 
It comes off the granite, and is excellent water both for men and 
boilers, and reaches Creusot at a sufficient elevation to be delivered 
throughout the works; but were it only once used in the con- 
densers, tuyeres, &c., the supply would be insufficient. A 
reservoir of 300,000 cube metres, equal to nearly 380,000 cube 
yards has been formed behind the new forge, where the pumps 
are situated, and the water, after settling in it, is constantly 
pumped back again by three vertical direct acting engines of 
about 200-horse power collective. The new forge, whose gables 
can barely be discerned at the extreme left of our engraving, is 
situated to the west of the older portions of the works. It is 
one of the first objects seen by the visitor on arriving by railway, 
for he passes in front of it on bis way to the town. A handsome 
wooden gateway between two lodges gives entrance to a large 
courtyard, on each side of which are the offices of the managers 
and draughtsmen. Facing the gateway is the fagade of the build- 
ing itself, of which our engravings (page 98), from photographs by 
Larcher, and the small cut will give some idea, The height of 
the centre roof to the lantern is 45ft. That of each of the other 
four about 35ft. The length of the main building is a little over 
1260ft., and its width is 323ft. To the west of it, at a distance of 
100ft., stand three annexes, each 250ft. long by 275ft.deep; their 
position is shown by the cuts, page 93. e total space covered 
is equal to about fourteen English acres—a tolerably good sized 
forge! The roofs are supported on cast iron columns, which in 
the centre span are 31ft. high, and in the side | are 23ft. 
These columns are all connected throughout by light lattice gir- 
der work about 3ft. deep, which is worked in with the ends of 
the roof principals, and joins the entire building in one fabric. 
Fig. 5 shows the construction of the roof principals, indicating 
the scantling and weight of most of the iron used, as given to us 
by M. Dubois, the talented designer of the buil and its ma. 
chinery, and now the manager-in-chief of the new forge. Fig, 6 





A OT 





96 


THE ENGINEER 





Fr a» 3, 1867 








shows the manner in which the joints in the principals are con 
structed, the entire work being sheared, punched, and rivetted, 
so that no forging was necessary. The columns and roof frames 
are spaced about 10ft. from corner to corner, and the latter are 
diagonally braced from one to another at the centre of the roof. 
A pair of columns of the centre span weigh two tons seventeen 
hundred weight, and the frame they support a little more than 
four and a-half tons. These were all fastened together on the 
ground, and raised to their places entire. The total cost of thus 
placing the framework of a length of the centre building was less 
than £2. The roof is formed over the frames on wooden pur- 
lins, the bracketting on of which is shown in Fig. 6. These 
support the rafters which carry laths for the tiles. The tiles 
used at Creusot on all the modern buildings are of one pattern, 
and form a highly ornamental roof. We think them, however, 
rather heavy. Fifteen cover the metre carre (10°76it.), and 
weigh 92 Ib. The roof girders are constructed more heavily 
than would be necessary for an ordinary building; the principal 
span is calculated to bear a strain of six tons at the centre, those 
of the lateral roof four tons. Thisis a provision for handling the 
rolls, gearing, &c., of the forge when they require to be moved. 
The cost of the entire building eomplete, but, of course, without 
machinery, amounted to exactly 25f. per metre carre, or about 
173. a square yard, The outer walls are formed principally of 
glass, the entire space between the columns from the floor to a 
height of 15ft. being glazed in small diamond panes 
iron is used to shut down the space from the cave girders to this 
glass work, and the line between it and the iron sheeting forms 
an arch between each pair of columns. The appearance of the 
whole is most striking. Although the building is already 
blackened by smoke, the elegant simplicity of its architecture 
will ever make it an object of admiration. At night the effect 
from outside is altogether unique. To see through a glass wall 
nearly a quarter of a mile long—fourteen acres of an ares 

brilliantly lighted by the glare of many fires, and the glowing 
masses of iron, alive with many workmen, and where every form 
of wrought iron is being produced, and every stage of the manu- 
facture can be distinguished, is a sight which would astonish 
even men who have lived among our own Vulcans all their lives, 
and if there were an artist bold and skilful enough to render the 
picture faithfully, his work would have the additional merit of 
perfect originality. The building having been designed a4 initio 
for its present use, we naturally look for and find an ; 
ment of the machinery it contains, so that the performance of 
all the operations may be continuous, and all unnecessary moving 
of material avoided. The “tiger” iron and coal arrive at the forg 
by a line running up the western side, close to the rear of the 
annexes, in which are in operation at present ei t 
dling furnaces, a number which will shortly be 
Next to them come the shingling hammers, which a 
acting steam hammers of about ten tons, and beyond t 
range of twelve puddle rolls, the axis of which is marked by 
dotted lines A B (Fig. 4). Thé puddle bars issuing fron 
rolls come forward to the front of the annexes next to t 

buildings, but, before leaving these buildings, a scrap is 
off the end of each bar : 1 wich the 
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and placed on a shelf marke: 
number of the puddler who made the bloom from whit h the bar 
is rolled. Every morning an inspector examines ; 
work of the day and night previ mus, and classes it by the 
shown in these scraps. There are three degrees of 
and the puddlers are paid in proportion to the 
as the quantity of work they have turned out. h 
heard of any other forge in which so thorough a system of test- 
ing is adopted. The puddle bars are now run across the s| 
which intervenes between the annexes and the gre: 
the first section, of which they are sheared and j; 
many cases, a mixture of scrap. Under the next d 
roof stand sixty-four re-heating furnaces and ther 
to which come the second series of steam han 
the centre of the main building are placed the twenty-four 
of rolls, which are capable of turning out 2000 tons 
merchant bars, rails, and plates, ofall sizes and quali 
fourth division of the house is devoted to the shearing 
ening, and finishing of the bars, rails, and plates, whic! 
just come through the rolls, and from the fifth takes } 

“Pexpedition.” Beyond the building at the eastern side, whi 
we have now reached, is the general station of Creusot, through 
which all materials raw and manufactured pass. A siding from 
this station runs just inside the wall of the forge, at such a 
level as brings the wagons below its floor, and the finished 
iron is loaded on them with scarcely any labour. Thus, we 
see the raw material entering at the western side and the manu- 
factured article, ina hundred different forms, being deliv 
at the eastern side of the factory. On entering the building 
from the c i 
rolls for fence wire, nail rods, and other light sections of iron. 
Proceeding down the forge, he finds the general and larger 
merchant iron, angles, &c., next the rails, and then two grea 
trains, one for the largest size of bars, the other for armour 
plates. 
yet completed, bftt close to them are the largest plate rolls now 
in use, which are a very fine train, and have sixty-ton fiy- | 
wheels. The medium and lighter plate rolls come next, ar id | 
there is in the building for more machinery, which 
will be required when the full number of 126 puddiing furnaces 
is completed. The engines are all horizontal, and ge ll 

coupled engines of from two to 400 horse -power. There is in 
action in the forge a force of about 5000 horse- power nominal, 
supplied by no less than 148 upright boilers, each of which is 
heated by the products of combustion from a puddling or re- 
heating furnace. The puddle rolls are driven directly, without 
the intervention of gearing, but the other trains are geared up 
about three to one. Lines of rails run from end to end of the 
building to facilitate the moving of the rolls, &c., and between 
each two trains there is a platform with a winch overhead for 
changing them or the ge varing. Most of the floor is covered with 
cast iron plate, and the rest is paved with granit Beneath it 
the water and gas pipes and smoke flues are ca ried in arched 
galleries, so as to be immediately accessible. In this splendid 
workshop no expense has been spared to ensure perfection and 
permanence, It reflects the highest credit on the enterpri 
tirm who have constructed it, and does no small honour to 
talent of its designer, M. Dubois. The ofiices of the 
in common with nine other bureaus in the establishment, are 
connected with the head-office at the old forge by a system of 
electric telegraph, worked on the “dial system 
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” of M. Breguet. 
Nothing now remains to be described of the “‘ Usine du Creus 
but our readers will doubtless feel interested in the 
statistics and condition of its workpeople, on which subject we 
have been particularly careful to inform ourselves, as any 
comparison with other countries in this respect is doubly inte- 
resting to English people just at this moment. Want of space, 
to leave this portion of the subject for our 
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Tue Linolium Manufacturing Company report a highly suc- 
cessful state of things 
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These, with their engines of 600 horse-power, are not 





PARIS EXHIBITION, 1867. 


As regards the Fine Art and general industrial portions of the 
Exhibition, the original programme has been maintained with 
few changes, but the agricultural portion has been so much 
extended as to present a totally new aspect. French agriculture 
still occupies a considerable space of ground on the Champ de 
Mars, but this is nothing to the area to be covered elsewhere by 
that and other countries. Besides the island of Billancourt, 
another and smaller isiand in the Seine has been given to the 
agricultural committee, and two Imperial farms have also been 
placed at their disposal for experimental trials and competitions, 
for which space cannot be found on the islands above-mentioned, 
All these additional advantages have naturally attracted a large 
number of fresh exhibitors, the lists having been kept open with 
that view, and the English implement makers have not been 
slow to avail themselves of the new privileges. Out of a total of 
1600 exhibitors announced by the British Commission, no less 
than fifty-eight belong to agriculture, and of these a very con- 
siderable portion are implement makers. The readiness of this 
class of manufacturers to avail themselves of the benetit of 
bitions is proverbial, and scarcely any amount of space would 
have satisfied their demands, 

This extension of the agricultural classes has ma 
fresh arrangements necessary, and the Lnperial Con 
met the case with a bold and liberal hand. In 
daily experiments to which all machines exp. 
mitted, e to take place 
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The scheme put forth is as follows 
During the first half of the month of 
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steam engines. 
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As alt ready stated, trials of machinery demanding a large space 
of gr und w ‘be made on the Imperial farms. Thus there will 
i um ploughing machinery at Vincennes on the ith 
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and of reaping machines on th 
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is; the first will operate on sixty acres of lucerne, 








about three 














miles from Paris; 
and the second on seventy-five ac “res of wheat. 

The number of French exhibitors in agricultural machinery and 
implements is not yet known, as the lists will not be « losed until 


the middle of Fe -bruary. 

In connection with this subject it may be mentioned that 
there will be competitive trials of bullocks trained to field-work 
during the second half of the month of August. 

In consequence of the increased importance of the agricultural 
classes, the Imperial Commission has added a large number of 
new prizes to those already announced. The additions consist of 
a grand prize of the value of £400, to ¢ msist of a work of art, to 
be given to the exhibitor who, whether by his met ¥ ds of cul- 
tivation, animals or implements, shall be deemed to have done 
the greatest service to agriculture ; of seven gold medals, « 
value of £40 each, fifty silver and as 
methods of culture and agricultural tet 
150 silver, and 150 bronze medals, in the anim 

There is a feature in the arrange ments of the: 
last-named case which is deserving of attention, and wh 
apply equally to other classes as we i as 
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mistake, but the Commission fe sared, alae too great an influx 
of visitors in that portion of the grounds which will present 
unusual attractions for sight-seers in a comparatively small sp: ce, 
Besides the great hot-house, of which the ironwork is advancing 
rapidly, there are about twenty other in iss-houses projected, and 
the two aquariums, which would attrac 

The Commission has had the felicitous idea of giving names 
to the sixteen radial avenues of the building which are called 
streets, and to the walks and avenues of the grounds ; the former 
are called after France, Alsace, Normandy, Flanders, Lorraine, 
Provence, and Algeria, Holland, Belgium, Prussia, Austria, 
Spain, Russia, Africa, India, and England. Other exhibiting 
countries and other provinces of France give names to the 
promenades in the grounds; while the two principal avenues, the 
straight one bisecting the park, forming a line with the chief 
avenues within the building, and the oval one which is nearly 
concentric with the outer face of the Exhibition, are called 
respectively the Avenue of Europe and the Circular Road of the 
Two Worlds, 
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The number of entrances into the grounds and building of 
the Exhibition forms one of the best features in the arra 
ments ; these are twelve gates of access to the grounds 

» two le: an rom the waterside, and, t st important 
ull, the entrance from the railway station outside : and there ar 
no less than sixteen doors leac ling from the crounds into the 














b It is scarcely possible th t the number of visitors can 
» large enough to cause any ¢ culty in the way of ingress 

I! ss. 
: only piece of machinery yet visible in the great machine 
is a horizontal engine on the Fi ide, but the foun- 
dations for many other machines are now being built. The 





wholeof the ironwork, or nearly so, of tl and driving shaft 


bearers is completed; and the wooden floor of the gallery is b 











laid throughout. It said that this gallery will be fifteen feet 
wide; we have not measured it, but its dimensions look less, It 
appears that the space between the columns of this g¢ ery will 
also be used as a ches for visitors, who will thus be able to 
view the machinery in motion from three avenues on the floor 
level, one in the middle and one on each side, and one above 
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THE aggregate amount of calls made by the 
1,828,427; the 


Devon mines from 1862 to 1866 amounted to 
dividends during the same period amounted to £7 51,713. The 
year 1864 stands foremost in the list of calls for upwards of 
£400,000, and during that year the dividends reached £174,907. 
Last year the calls were £351,881, and the dividends £90,596. 
BoiLer EXpLosion at Exeter.—A frightful boiler exp! 
ecurred at Stoke Canon, about four miles from Exeter, on Wednesday. 
At the paper mills of Messrs. Dewdney two boilers were at work, 
and about two o’clock, when all the emp/loyés were at dinner, the 
one of them was blown off, the boiler itself being 
hifted backwards a distance of 40ft. Unfortun ate ly, two of the 
inds were directly in front of the fire-place at the time, and were 
instantaneously killed. One of the proprietors, Mr. T. Dewduey, 
had a very narrow escape. Had the happened half an 
hour later many more lives would have be: 
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Our readers may not be generally aware tha ~ rhe now 
be given to all persons, whether they have received their instruc- 
tion at the school or not, who pass the final examination of the 





provided that they give satisfactory evidence of having 
gh the course of practical work recommended by the 
Council of the Institution of Naval Architects. These diplomas 
will be of two grades according to the success of the candidate in 
the examination, the title of the higher gr: ) being Fellow, and 
Associate of the Royal School of Naval Architecture. 
of the Council on » lucati have ap- 
proved of the following arrangements for the final exa ition of 
the school, which will be he Ida nnually toward end of April. 
Those candidates who have not been students of the school will be 
required to produce certificates that they have been engaged for 
three years, at least, in practical wood or iron shipbuilding in a 
dockyard ; or practical engine and boiler building in a dockyard, or 
in the works of a marine engineer ; or practical work as a draughts- 
man in a dockyard (or marine engine works), during which the 
candidate must have himself gone throt the complete forma- 
tion of the design of a ship (or of a marine engine), with the whole 

f the calculations included. All such candidates will also be re- 
quired to give reference as to character and good conduct before 
they are admitted to the examination. The following are the 
subjects and marks for the diploma of Associate : Dee naval 
architects: Practical shipbuilding, laying off, usual calculations of 
aship, andelementary physics —which includes a knowledge of heat, 
chemistry, electricity, and magnetism, with special reference tothe 
errors of compasses of ships, both of wood and irom, 1000 marks 
are devoted to each subject. Ship drawing sis also included, which 
will be done by the candidate at home “‘on honour.” ‘This arrang:- 
ment willalsobe adopted for the engine drawingin the examination of 
candidates for marine engineers, who will be examined in(G vA): 
P I ctici il engineering, steam, usual calculations of an ine, 

ul elementary physics which latter comprises the s: bjects 
as that in the examination for naval architects. 1000 marks is the 
maximum number for each paper. Desides the above special sub- 
jects, both naval architects and marine engineers will be required 
to satisfy the examiners on the following subjects :—Arit metic and 
mensuration algebra, including quadratics and Euclid, first six books, 


school, 
rone thro 

















Accordingly the Committ 
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id twenty-two propositions of Look XL, with deductions ; plane 
trigonometry as usually read, exclusive of trigon ses, 
and logarithmic calculation; elementary mec ar ta- 
tics, including, trler alia, the descripti and explanation of the 
principal mechanical and hydrostatical instruinents and machine 





specific gravity, 2nd the flotation of bodies. All eandis lates for 





the diploma of Fellow will be examined in pure mathematics, 
which will involve a fair knowledge of the calculus, of analytical 
geometry of three dimensions and of descriptive geometry, and a 





mensuration of 
1atics, ap plied 





iples of the 
pplie 1 mathe 
above, the naval 
Litects will have to satisfy the examiners in—design of a 

practical ship-building 


ship; principles of design of a ship; 
laying off, which includes 


thorough acquaintance with the prit 
shipbuilding or marine engineering 
mechanics, and machiner ry. Besides the 











and steam and steam engine, 
description of marine engines, boilers, and propel le rs in ordinary use, 
and a practical knowledge of the rules for calculating nominal and 
etfective power, evi iporation, and pet format 
vessels, and the use of the indicator and dynamon 
including the elements of pneumatics heat, electric 
tism, with its application to shi of wi 
cheimistry and propertics of metals, and in this a fair } 
of inorganic chemistry and qualitative e analy is, The marine 
engineers will on the other hand be required to design an e ngine 
and satisfy on the following pape Principles of engine desi n, 
marine engineering and steam, practical shipbuilding, physics, 
chemistry and properties of metals. In case of failure in this 
examination the examiners will judge whether 





&C., or steain 














the knowledge 
shown by the candidate is sufficie nt to admit of his being received 
as an Associate. There are also the following voluntary subjects 
for special notice in the diploma of Fellow, viz. :—Dynamics and 
hydro-dynamics (higher theory), strength of materials and struc- 
tures, theory of marine propulsion and of fluid resistance, theory 
of waves and the ¢ xpansion of ships, heat in its application to the 
larine engine, and theory of the steam engine; higher pure 
mathema atics, including the elementary parts of calculus of finite 
differences, calculus of var iations, and differential equations. All 
candidates must apply to the Secretary, Science and Art Depart- 
ment, South Kensington, not later than the 15th March next. 
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RAILWAY MATTERS. 


THE new ees | bridge across the Rhine, at Mannheim, has 
now been completed, 

E1GuHTY cottages have been built by the Yorkshire Engine Com- 
pany for their workmen. 

AGREAT meeting in favour of railway reform was held in the 
city of Kilkenny on Tuesday. 

TuE Lords Justices have decided that the Court of Chancery 
will not undertake the management of railways. 

Tue London and North-Western audit office has a responsible 
chief, eight assistants, seven inspectors, and one hundred and 
seven clerks, 

TuE East London Railway works on the south side of the river 
are progressing satisfactorily, but have been temporarily impeded 
on the north. 


Ir is legally decided that the claims of debenture holders are to 
be paid out of the earnings and profits of the railways, and not by 
a sale of the lands and effects. 

Mr. BUTLER, an inspector of the permanent way on the Salis- 
bury and Yeovil qe ie was killed in a tunnel the other day by 
a down train from Salisbury. 

Aw unprecedented fall of snow has taken place in Spain, ointy 
in Valentia and Leon. The railway communication with the north 
isinterrupted, the snow being in some places 12ft. deep, 

Mr. CHARLES DICKENS was so shaken and flung about by the 
morning express train from Leicester on Saturday that he, with 
others, left the train at Bedford, thinking it unsafe to proceed. 

Tue Correctional Tribunal of Bordeaux has just fined M. Lannes, 
station-master of Cerone, Gironde, 16f. for having put a passenger 
who had taken a first-class ticket into a second-class compartment. 

PROFESSOR Fawcett advises the operatives of the Brighton Rail- 
way, that the way to meet foreign tition i luction of 








I ion is at °o 
taxation, the spread of education, and above all the cessation of 
strikes. 

One of the men charged with causing the fatal accident with a 
girder at Aldersgate-street railway station died some days ago, and 
on Wednesday the second was tried for manslaughter, but 
acquitted. 

Acattle train on the Great Luxembourg was stopped a few 
nights ago by the snow, and whilst stopping both men and cattle 
were attacked by wolves, which were fortunately beaten off at 
last without much damage. 

THE railway bridge over the Southwark road, adjoining the 
Blackfriars station, is in a di ful state, as the whole of the mois- 
ture falling on the bridge runs through in an almost continuous 
drip. Is there no remedy ? 

THE works on the Caithness line have not been progressing 
satisfactorily. As one proof how much the line is needed, 500 
tons of fish are spoiling in Wick, as the steamers have not been 
able to get into the harbour. 

MaJsor Ricu on Tuesday inspected the new Midland route to 
Manchester that has been necessitated by the great slip that 
occurred some two months agp. The line is now thoroughly com- 
pleted, and will be opened to-day. 

A Goops guard (William Ward) on the North-Eastern Railway 
was, on Saturday, committed for trial by the Leeds magistrates 
on charges of stealing valuable ivory and steel-mounted purses, 
card cases, cigar cases, and other fancy articles. 

On the arrival of the Spanish train at Brujala, a few days back, 
six third-class passengers were found to be completely insensible 
from cold, and two are not likely to recover. The windows of the 
carriages occupied by them were not even glazed. 

Tue complaints made of the excessive whistling on the Great 
Northern line, at Doncaster, has led to an order which prohibits 
engine drivers from whistling to attract the attention of the signal- 
men before the time for the departure of their trains, 

THE directors of the Metropolitan Company have resolved to 
recommend to the proprietors a dividend, at the rate of seven per 
cent. per annum, on the ordinary stock and new ordinary shares of 
the company for the half-year ending the 3lst of December last, 
carrying over a balance of £7999 to the next account. 


Ir has been 1 that arr ts have been completed 
for appointing a ittee to make an investigation into the 
affairs of the Atlantic and Great Western Railway at the instance 
of the leading parties interested, and that its formation will be 
forthwith communicated in a circular to the bondholders. 

Tue railroad companies in Western Massachusetts have experi- 
enced great difficulty in opening their lines since the late snow 
storm. An extra force of several hundred men has been employed 
on the Western road between Albany and Springfield to clear the 
track and keep it open. A gale has svoveliel, filling up the cuts 
as fast as they could be cleared out. 

A LancasHIRe colliery proprietor has applied for an injunction 
against the Lancashire and Yorkshire Company for charging him 
6d. a ton when others paid Id., for refusing to take less than 
fifteen of his trucks where they took five of other owners, and for 
let t other people's. The Lord Chief 











g his empties longer 
Justice recommended a private arrangement of the dispute if 
possible, but a renewal of the application if the attempt failed, 

On Saturday night when the 7.35 train from Manchester to 
Stalybridge passed over the bridge at Dukinfield spanning the 
river Tame, about 100 yards below the station, the guard was led to 
beligve, from certain indications, that the bridge was not safe, and 
on examination it was found it had given way. The passenger 
traffic was stopped until Monday morning at nine o'clock, and the 
goods traffic will be stopped for some time. But for this oppor- 
tune discovery a great disaster might have happened. 

A MEETING to promote a line between Ipswich and Felixstowe 
was held at Ipswich on Thursday, when it was resolved that the 
construction of the proposed line was required for the accommoda- 
tion of the district. The engineer stated that the length of the pro- 
pues line was twelve miles, and the amount of capital required to 

raised was £65,000 in shares,and £21,800 in debentures, making a 
total of £86,800. The works would be comparatively light. A 
committee was appointed to canvass the district for subscriptions. 

THE following notice was placarded at the Metropolitan Extension 
stations, and also at Ludgate-hill terminus, on Saturday afternoon : 
“Take notice that all the fixtures, goods, chattels, and effects in, 
about, and upon these premises, are the property of Major Henry 
Jelf Sharp, of Kincarrathie, in the county of Perth, and of Hall 
Rokeby Price, of Cowper’s-court, Cornhill, in the city of London, 
Esq., and that the use thereof is rented of them by the London, 
Chatham, and Dover Railway Company. Any person or persons 
intermeddling or interfering with the same wilt do so at his or 
their peril. January, 1867.—Few and Co., 2, Henrietta-street, 
Covent-garden, solicitors for the said H. J. Sharp and H. R. 
Price.” This notice is supposed to be specially addressed to 
sheriffs and their officers, to prevent them seizing property in 
execution. 

THE English mail train from Paris to Calais on Wednesday night 
ran into a truck laden with sulphuric acid, which had been blown 
from a siding at Corbie station on to the down line. The train 
was travelling at the rate of about thirty-five miles an hour. The 
shock experienced by the passengers was very slight. The driver 
and stoker were considerably burnt by the acid, which, with the 
broken “carboys” in which it was contained, and most of the 
woodwork of the wagon, flew back in a shower over the engine. 
Strange to say, the frame and wheels remained on the rails, and 
were driven a long distance by the force of the concussion. 
engine was scarcely injured, but the train and its passengers were 
detained three and a-half hours, whilst another locomotive and 
a were telegraphed for to Amiens—-a distance of only twelve 
miles, 
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NOTES AND MEMORANDA, 

In 1866 the expenses of the city of Paris amounted to 

, , 2 

Mr. GArFIELD states, as the result of close observation, that 
the light and warmth of the sun tends to give glass a yellow 
tinge. 

SCOTLAND consumes milk at the rate of 124} fluid ounces weekly 
per adult; Ireland, 135 ounces ; and England, only thirty-two 
ounces, 

THE number of third-class passengers on the French railways is 
75 per cent. of the whole passenger traffic. In England it is only 
58 per cent. 

THE postage stamps consumed annually in the United States 
amount to 350 millions, in France to 450 millions, and in England 
to 800 millions. 

Tue curious fact has been observed by means of the microscope 
that perforations made by the electric spark are uniformly penta- 
gonal in form. 

THE number of miles of railway authorised by Parliament ‘during 
the last six years is as follows: —1861, 1332; 1862, 809; 1863, 795; 
1864,1329; 1865, 1996; 1866, 1062, 

Tue Russian iron-clad fleet was begun in 1861 by the building of 
the Pervenez. Now the fleet consists of thirty armoured ships of 
different descriptions. 

So far as is known, there are but two mines of emery in the 
world, one in Chester, in Hampden county, Massachusetts, and 
the other in the island of Naxos, in the Augean Sea, 

Hap the railway traflic of 1865 been conveyed by eanal and road 
at the pre-railway rates, it would have cost three times as much. 
Instead of £36,000,000, it would have cost £108,000,000 

Inon is stated to have been lately made in Canada, in the manu- 
facture of which peat was the only fuel used. The quality of the 
metal was equal to that of the best Swedish iron. 

As many as 4000 people have been known to compare their 
watches with one of the electric clocks belonging to the Magnetic 
Telegraph Co. in Liverpool in one day, between the hours of 
10 a.m, and 4 p.m. 

Pror. FARADAY has demonstrated that the electrieity evolved 
during the combustion of a few grains of charcoal or a common 
candle would, if arranged in a continuous circuit, exceed thatof the 
most powerful batteries. 

Tue town of Coburg in Canada is lighted with gas made from 

ine stumps, bones, &c., at a reduction of one dollar per 1000 feet 
= former prices. The works are also said to be much cheaper 
than those required for coal gas. 

The electrical fuse for firing blasts ap; to work very success- 
fully. The engineer at the Ast tunnel (Innspruck and Bozen Rail- 
way) states that thirty holes of a great depth have been blasted 
simultaneously by this apparatus. 

AN analysis made by Mr. Phippson of the metalliferous sand 
found in some parts of Australia, New Zealand, and elsewhere, 
shows that the material is cém of a great variety of sub- 
stances, including iron, topazes, diamonds, &c. 

Tue following figures show the rate of progress of railway con- 
struction in the United Kingdom from 1845 to 1865. In 1834 
about 200 miles were opened ; in 1840, 1,200; 1845, 2,440; 1850, 
6,500 ; 1855, 8,335 ; 1860, 10,434 ; 1865, 13,289. 

Tue last Brazil mail brought intelligence of some valuable 
mineral discoveries in the province of Ceara, Brazil. Quartz 
veins have been found very rich in gold, and deposits of copper, 
iron, graphite, saltpetre, and other minerals have been alighted 
on. 

Tue Canadian Parliament has recently enacted that the doors 
of all buildings used for public assemblages shall be made to open 
outwards, to prevent the danger of their being closed and fastened 
- A the pressure of a crowd within, in case of fire or other 
alarm. 


IRELAND has made her railways for one-third the cost, and Scot- 
land for little more than half the cost, of the English railways—a 
result which might be partly expected from their larger 2. 
tions of single lines, the greater cheapness of land, and in Ireland 
the lower wages of labour. 

ScoTLAND, being a thinly inhabited country, has the greatest 
railway mileage in proportion to her population; in fact, she stands 
at the head of all European countries in this respect. The popu- 
lation per mile of railway in England and Wales is 2186; in Scot- 
land, 1409; in Ireland, 3182, 

From a recent return it appears that there are in the kingdom 
of Italy (exclusive of Venice) fourteen to actories, ¥ 
employment to 14,389 hands, of whom 2819 were men and 11,57 
women. The manufactured tobacco comes almost entirely from 
Kentucky. It is at Naples and Turin that the greatest number 
of cigars is turned out. 

Tue proportion of wood land required for an agricultural coun- 
try, to secure a regular and sufficient rain-fall without violent 
storms, is an interesting subject of scientific inquiry Reutzsch 
calculates 20 to 23 per cent. of forest as necessary in Germany; 
while 5 per cent. would suffice for England, and Sir Henry James 


considers half that proportion nt. 

ENGLAND AND WALES possess 1 miles of railway, and their 
joint area is 57,512 square miles. Scotland and Ireland have 
2200 and 1838 miles, for areas of 30,715 and 32,512 square miles 
respectively; hence England and Wales have one mile of railway 
for every 6°25 square miles; Scotland has one mile for every 14°0 
square miles; and Ireland one mile for every 1777. 

Tue new textile lately discovered in Nevada is closely similar 
to hemp, but has a stronger and finer fibre and a much longer 
staple. In proportion to the wood, the fibre also is more abundant, 
and can be more readily separated than flax or hemp. The plant 
grows in large quantities in the Humboldt Valley, Dut is capable 
of being cultivated in the northern and eastern states. 

T1LL the end of the year 1847 there were upwards of one hun- 
dred different industries in Venice, all of which were in a flourish- 
ing condition. The glass manufacture alone produced yearly 
800,000 kilogrammes of crystal ware. The celebrated paper mills 
produced uppards of 2,520,000 kilogrammes, and gave employment 
to 3000 workmen. The salt marshes of the lagoons annually pro- 
duced more than 25,000,000 Ib. of salt. 

THE Commissioners of the Paris Exhibition have hit upon a new 
mode of attesting the identity of season ticket-holders, who are, 
it seems, invited to send in two photographic portraits of them- 
selves —one of which is to be affixed to the ticket, and the other 
to be kept in some sort of register provided for the purpose. By 
this means it is anticipated that much time will be saved, as sig- 
natures will not have to be asked for as they have been hitherto. 

Dr. Smirn places Ireland above England in regard to the 
amount of nutriment received for a given sum of money, nearly 
twice as much carbon and two and a half times as much nitrogen 
being procurable for a shilling in Ireland as in England. Scotland, 
he says, follows next; then Wales, and England is last of all. 
The inquiry as to Scotland, was, however, very limited, and Dr. 
Smith 1s obliged to own that he had great difficulty in eliciting 
information. 

Dr. E. Sarva states that people not only in the agricultural 
districts but in provincial towns are better fed than in London, 
although wages are much higher in the metropolis. A shilling 
procures for the silk weavers and throwsters of Spitalfields and 
Bethnal Green about 11,000 grains of carbon and 400 grains of 


nitrogen, while for the same sum the corresponding class in | 


Coventry obtain 13,765 grains of carbon and 520 grains nitrogen, 


and those of Macclestield 16,008 grains of carbon and 600 grains 


nitrogen, 





- MISCELLANEA. 

Tne town of Bradford has decided to order a steam fire-engine. 

THERE are now numerous salt works on the French shore of La 
Manche. 

Tue Saxon Government has ordered 100 cast steel guns of Herr 
Krupp. 

THE Rolls Court has ordered a new trial in the case of Bovill v. 

er. 

AUSTRALIAN sovereigns, which are a legal tender in England 
are not unfrequently met with now. 

Ir is caleulated that the Persia might save 1000 tonsof stowage 
space, and £3000 in cost, by the use of shale oil as fuel. 

Caprain SHERARD Ossory, R.N., is appointed managing 
director of the Telegraph Construction and Maintenance Com- 
pany. 

Ose pound of shale oil introduced into a red-hot generator, 
and thus turned to inflammable gas, converts 221b. of water to 
steam. 

Tue vast stores of shale oil in our pit banks promises to supply 
the place of fuél for many purposes, and largely to economise the 
use of coal! ~* 


On Saturday a large rounded flanged-ended boiler, made at Lily 
Bank Boiler Works, Glasgow, arrived for the Cartsburn Sugar 
Refinery. 


Tue Science Department have just issued their conditions for 
the examination for a diploma in naval architecture and marine 
engineering. 

Lonp Derey has purchased one of Messrs. 
Sons’ steam fire - engines, for 
against fire. 

THE Swedish Government has applied to the Chamber for an 
extraordinary credit of £5,000,000 for the construction of rifles and 
the improvement of the fleet. 

WORKMEN are now engaged at Deptford Dockyard in laying 
down the timbers for two of the new description of gunboats to be 
constructed from the designs of Mr. E. J. 

Mr. HAWKSHAW’S syphons for the middle level drainage proved 
theinselves quite equal to the great and sudden demands on their 
draining powers created by the late thaw. 

THE ten competitors for the building of the new law courts are 
Messrs. Abrahams, E. M. Barry, R. Brandon, W. Burges, J. 
Deane, Garling, Lockwood, J. P. Seddon, G. G. Scott, and Water- 
house. 

GREAT attention is being paid to the security of the Houses of 
Parliament against fire, by the removal of needless combustible 
matter, and by securing a good supply of water to every part, the 
ceilings especially. 

Tue whole of the models of vessels of war belonging to the 
British navy, pre; by the artisans of Deptford Dockyard for 
the Paris Exhibition, have been completed and forwarded to their 
destination. : 

A MAGNIFICENT stallion ealled Souverain, purchased by the 
French Government for the Imperial ing stud at the price of 
10,000f., was killed at the Risiéres station of the Eastern Railway 
by a goods train running into the horse box in which it was being 
conveyed. 

Mr. James Howarp, the great agricultural engineer, of Bedf 
directly contradicts Mr. Dickens’ statement about the Midlan 
Railway, and alleges that the line from Leicester to Hitchin is con- 
sidered by engineers as one of the best pieces of permanent way 
in the kingdom. 

As evidence of the great financial advantage arising from 
effectual salmon-fishing legislation, it is stated that the Tay, 
which in 1854 only yielded £9,269, now produces no than 
£17,618; and this large rental is on the increase. 

A veERY curious Arabian astrolabe made by Abd-ul Aima, a 
celebrated Arabian astronomer and mechanical engineer, has been 

resented by Ali Kauli Mirza, Minister of Public Instruction in 

»ersia, to M. Duruy, who has placed it among the collection of 
instruments in the Paris Observatory. 

DvrING the past week the state of the iron trade in Shropshire 
has undergone a marked improvement, many of the works which 
had been entirely closed having re-commen on short time, and 
others, which in the prevailing dulness had been able to keep open 
for a portion of the week, have extended the number of working 
days. 

THE Manchester Examiner says that short time working has 
been commenced in earnest at Blackburn and throughout the 
Rosendale Valley. The majority of the cotton mills in those 
districts will py tory | four days a week, and the manufacturers 
and spinners of East Lancashire — = expected to come 
to a similar decision within the next few days. 

THE judges of designs sent by architects in competition for the 
new law courts are the Right Hon. W. r, W. Gladstone, 
Sir A. J. E. Cockburn, Bart., Sir R. Palmer, and Mr. W. Stirling. 
Each competitor will receive £800, ——- the successful architect, 
who will be employed to erect the building, and be remunerated 
by £5 per cent, on the contracts, and extras. 


Owe to a delay in the tion of the stone for the works 
of the Thames embankment Teorth side), they are to a certain 
extent again suspended. It is understood, however, that imme- 
diately on the meeting of Parliament a question will be asked as 
to the cause of the great delay which has occurred since the proro- 
gation, in order to have the state of the works fully explained to 
the House. 

A merrtrxe has been held at Boston to endeavour to establish a 
new Amcrican line of steamers to Liverpool, the directors of some 
of the New England railways being among its promoters. The 
project at present is to purchase the eleven steamers originally 
intended for the line between New York and San Francisco, by 
jay of the Isthmus, and form with these a new service, the trip 
to be made semi-weekly. 

THE report of the board of arbitration of the Nottingham 
hosiery trade, just issued, states that ‘*the board having now had 
six years’ experience of the practical working of the system of 
arbitration, as opposed to strikes and lock-outs, is thoroughly con- 
vinced that in a free country, where workmen and capitalists have 
a perfect right to enter into combinations, the simplest, most 
humane, and rational method of settling all disputes between 
employer and employed is arbitration and conciliation.” 

Tue works at the Albert bridge have been suspended for nearly 
twelve months past, consequent upon the proposal of the Metro- 
politan Board of Works for embanking the river between the 
Chelsea and Battersea bridges, which proposal, if carried into 
effect, will materially interfere with and alter the plan on which 
the bridge was originally intended to be constructed. Negotia- 
tions, therefore, had to be opened between the directors and the 
Metropolitan Board of Works, pending which it became necessary 
to suspend the works. 

ACCORDING to accounts from Panama, an undertaking has 
recently been organised in New York, called the Pacific Pearl 
Company. ‘The company intend to operate at the Pearl Islands, 
about thirty miles from Panama. A submarine boat has arrived 
capable of carrying ten or twelve men at one time, who can work 
unde: the water for many hours, and so constructed that it can he 
lowered or hoisted at a moment’s notice, and so arrange: that 
when lowered they can open the boat at the bottom, by means of 
two trap-doors, allowing a space of LOft. square in each for working 
purposes. The company expect to commence operations in about 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





EFFICIENCY OF PROPELLERS. 


Srr,—From a communication wit which I have been favoured 
by Mr. Airey, I find that in THE ENGINEER of the 25th, page 80, 
column 1, line 60, instead of saying ** being even a worse result 
than that given by Mr. Airey,” I t to have said, ** being a 
result already given by Mr. Airey.” I believe that, on the whole, 
Mr. Airey’s treatment of the subject and mine differ more in detail 
‘than in principle. 

The following are typographical or clerical errors :—Page 80, 
column 1, line 48, for ‘* past,” read “* fast;” line 49, for “*earried,” 
read ‘‘ curved.” W. J. Macquorn RANKINE. 

Glasgow University, January 29, 1867. 

P.S.—I find that in much of what I have said respecting the 
effect of SS pressing motion on the water I was’ antici- 
pated by the late Mr. Cunveth— Bes Trans. Inst. C.E., 1857. 





THE EFFICIENCY OF PROPELLERS, 
Srr,—I agree with most of Professor Rankine’s statements in your 


THE’ ENGINEER. 


the surface the constant force is F =W s, and the power consumed 
g 


is Ww s’, of which, as by previous sentence, one-half is absorbed in 


g 
giving velocity to the fluid and the other, as far as mechanics are 
concerned, is Tost, so that if motion is imparted to a mass, fluid or 
solid, by collision, as explained, the power is measured by ve 
without any reference whatever to the suddenness with which the 
velocity is imparted to the mass. 
D ° The following ex- 
ample will illus- 
\ trate:—If the end A 
of the tube A B, 
»roject through the 
fe of a vessel 
which is moving 
from right to left at 
velocity v, the water 
P would pass through 
the tube without 
collision, for the 
acting force would 
be always at right 























journal of last week, and thank him for testifying to the corr 
of my deductions in a former letter, that where what he calls 
the energy of the feed is all wasted, the maximum efficiency is all 
obtained when the velocity of discharge is twice that of the vessel. 
Other parts of his letter bear out meanty all that I have said on the 
subject, but I find I made an errer in the. last paragraph of the 
letter he referred to, and will feel obliged if you will allow me to 
correct it. I there stated that if the discharging velocity were 
more than twice that of the vessel there would be a gain by first 
giving the water the forward velocity ef the vessel. This is not 
the case; but the rest of the paragraph is,correct, which makes the 
loss reduce as the velocity of discharge approximates to twice that 
of the vessel, when it vanishes on account of the gain then balanc- 
ing the loss. This, as well as the truth of the proposition 
relative to the maximum efficiency, may be proved shortly as 
follows :— 

Let F = the total force of discharge and f = the force giving 
forward velocity to the water, V = the velocity of discharge, and 
v that of the vessel, also R its resistance = F — f. 


The total effective power of the engine is equal to b V?, the 
‘ “9 
discharging force F = = V, therefore the total effective power of 
uv 


FV r 


the engine is equal to = »F:f::V: 4, therefore f =F 7: 

R=F-—f=F-—Fl=F (: aa *) =F ~", therefore the 
V \ V 

useful power R v = F Vv _ v= z v (V — v), therefore if F and 


¥ remain constant, Rv is as v (V — v), which is greatest when 


ind ; therefore if 


r= — 


9? 
- 


but the total effective power is equal to 


F and V remain constant, the total effective power of the engine 
remains constant, and the useful effect is greatest when v = b § 


Again, if v = a then f= PF and Rv= (¥ “= ;) 9= Fv = FV 
2 2 2 2 + 
or half the total effective power of the engine, which being ex- 
actly the amount of loss if the slip of paddle wheel is equal to the 
speed of the vessel, the loss is the same in both cases. 
Birkenhead, January 1éth, 1867 R. D. Napier. 


— 


S1r,-—Agreeing, as I do, with the greater part of Professor 
Rankine’s paper in your impression of the 11th inst., and thank- 
ing him for testifying to the correctness of my calculation of the 
most effective velocity of discharge when none of the power em- 
ployed in making the water first acquire the forward velocity of 
the vessel is recovered, I am yet obliged to differ from him in one 
rather material point. 

Considering the authority, I am surprised at the statement of 
the loss of power arising from suddenly giving velocity to water, 
as, for instance, in paragraph 10, where he makes the loss by im- 
parting forward velocity to the water depend on the suddenness 
_ with which the velocity of the feed is checked, and I marvel ex- 

ceedingly to learn that the object of making paddles feather is to 
give gradual velocity to the water acted upon. 

I feel quite sure that as soon as his attention is drawn to the 
point, Dr. Rankine will see the error he has made; but others may 
not, and I cbserve that Mr. Airey, while objecting to some of the 
Professor’s conclusions, appears to endorse his remarks relative to 
the loss of power caused by suddenly imparting velocity toa mass. 
_ The loss occurring to a steamer under weigh by a jet of water 
impinging against the forward side of one of her bulkheads is 
exactly the same as if the same jet entered a tank and gradually 
acquired the velocity of the vessel during the whole of its passage 
to the other end of it, or as if it fell on the fore part of the deck 
and did not acquire the velocity of the vessel till, through the 
friction of the deck or otherwise, it was made to do so when it had 
reached the stern. 

It is well-known that if a force nf act on a mass through a 


distance ia it will produce in it the same velocity as that pro- 


duced by a force f acting through a distance d (it is needless taking 
up your space to prove this), but the power in the second case is 


f d, and in the first n f x ~d=f d, making the same power in 
both cases, and the time of action in the first case would be 1th 
n 


of that in the second; also if n were indefinitely large, the velocit 
would be imparted practically instant ly, both as to time ont 
space, with the same expense of power as if n had any other value, 
such as unity making the distance d and the force f. It may be 
objected to this reasoning that the idea is involved that however 
great the rapidity with which the velocity is imparted, it is still, in 
a sense, gradual, that is to say, that it passes through all the inter- 
mediate velocities between the slowest and the greatest. I do not 
think this affects the question, but, at all events, as there is no 
other case in nature it is not worth while to discuss it. 

The loss of power Professor Rankine evidently intends to account 
for is that arising from collision, that is, through the variation of 
the velocity produced by the action of an instrument, which is either 
moving at a velocity different from that of the mass while being 
acted on, or if moving at the same or any other velocity acts on it 
in a direction not at right angles to the path of the mass relatively 
to the acting part of the instrument. 

This loss arising from collision has already been shown to be 
unaffected by the rapidity with which the motion is communicated, 
andthe amount of the loss caused by the direct collision of a mass 
with a body moving at a uniform velocity is equal to the weight 
of the mass multiplied by the head due to its greatest velocity of 


approach, if s = this velocity the loss is ¥ #, and. the power 





absorbed imparting velocity to the mass is ¥ ° making together 
W 8? ‘ . 

o. 

Again, if W = the weight of water acted on in a second by a 
suriace moving at a uniform velocity at right angles to its plane, 
then, if the whole of the water is made to acquire the velocity of 





angles to the mo- 
tion of the fluid relatively to the portion of the tube it was 
passing through, and if there were no friction the water would 
pass B at the velocity v relatively to the tube and vessel—let BC 
=v, then, because the particle passing B has the upward velocity v, 
and the horizontal velocity v = C D = B C, the absolute velocity 
isBD=v ¥ 2. The power p absorbed would be measured by 
yy RT: talon ~~ f 
W od ta = W (e v2" _W ” which would be just the same 
29g 29 i 
as if the water impinged against the bulkhead F, or entering the 
tank G at H gradually acquired the velocity of the vessel during 
its passage through the tank, but in the two last cases the absolute 
velocity imparted would only be v in place v ¥ 2; however, the 
ultimate effect in the first case would be the same as in the other 
two if the water aft in going the height due to its velocity mer. 
re 





again in the tank, for at the collision then ensuing the loss —) = 
would be experienced. 

As usual, my letter is too long before I have nearly finished what 
I wanted to say, but if you are not completely tired of the subject, 
and would allow me room for another letter with a diagram, I 
think I could give your general readers a clearer view of some of 
the leading principles about hydro-propulsion than they possess at 
present. R, D, Napier. 

Birkenhead, Jan, 21st, 1867. 





HYDRO-PROPULSION. 

Sir,--The subject of hydro-propulsion has been discussed at 
great length in your valuable paper, and after what you have 
already done I cannot be so unreasonable as to expect that you can 
grant ine much of your valuable space, but I will feel obliged by 
your giving insertion to the following remarks on the subject : 

Dr. Rankine, in his able article on the theoretical limit of effi- 
ciency of propellers, which appeared in your impression of the 
18th inst., seems to say that there is a certain loss from slip in the 
use of all propellers, and that the minimum amount can be deter- 
mined theoretically. Now, it is the general opinion of engineers 
that the slip decreases when the propelling surface increases, so 
that when the propelling surface becomes infinitely great the slip 
becomes infinitely small; and, indeed, this seems self-evident. 

Nevertheless it is practically inexpedient to make the propelling 
surface very great, because the loss of power from friction, Xc., 
the weight of the propeller, the liability to accident, and the cost 
of construction, increase with the propelling surface. But these 
are practical losses, theoretically there is no limit to the propelling 
surface, and, consequently, no minimum loss from slip, and this 
applies to all methods of propulsion. In order to see that it 
applies to propulsion by jet we have only to consider the difference 
between the power used and that utilised, and for brevity, let 

P, = the power used per second; 

P, = the power utilised per second; 

V = the velocity of issue in feet per second; 

v = the velocity of vessel in feet per second; 

A = area of discharging orifice in square feet; 

w = the weight of a cubic foot of water; 

A= {Oy ies of a column of water corresponding to velocity 

V in feet: 
p = pressure per square foot, corresponding to the height h, 
Then P, evidently = Vawh, 
3 =vap 


But p = whandh =v 
Hence P; — P2 = (V* — V?1r) cottet 


29 
Now there is evidently no value of V in terms of v that will make 
this expression a minimum or a maximum, but when V = v the 
expression becomes equal to nothing, as it ought to do, for in that 
case there is no utilised power, and consequently there can be ho 
slip. Further, it is evident that every correct expression for the 
slip must vanish when V = v. 

Again, the value of this expression increases when the excess of 
V above v increases, as it ought to do, for slip is pressure into 
velocity, and is independent of the mass acted upon. Hence it 
appears theoretically that the larger the area of the discharging 
orifice the smaller the loss from slip becomes. 

As an example of the use of this expression, let V = 23 


Pi — Ps = (15°6 V? — 625 V4) &”. 


. a g 
Hence P; is to P2 as 15°6 to 6°25, and if the loss of power in the 
working of the engines be taken at 25 per cent., and the loss in 
the turbine 30 per cent., the indicated power will be to that 


utilised as 156 x 100 to 6°25, or 34°6 to 6°25, or nearly as 6 to 1. 


If V = 3v the proportion would be that of 6°6 to 1. 

If, however, the water were admitted at the bows of the vessel 
by —_ parallel to the keel, and of a sectional area just sufficient 
to admit the water used without giving it any motion until it 
teached the turbine, the power used would be reduced by an 
amount easily determined; but my letter is already too long. 

Holyhead, January 29, 1867. JOHN Paton. 


v, then 





THE FLOW OF GASES UNDER PRESSURE. 

S1r,—I am glad to see that this subject has been taken up by 
your able correspondent Mr. Napier, as it has been hitherto treated 
in an erroneous manner in most of our best mechanical works. The 
reason of this, and the absence, in a great measure, of either trust- 
worthy theory or experiment on the subject, is probably to be 
attributed a good deal to the circumstance that till recently the 
subject has not been of very much practical importance. Owing 
to the increasing use of the steam jet, it is becoming more neces- 
sary to have a reliable means of calculating the expenditure of 
steam caused thereby, and I think it probable that Mr. Napier has 
now given us the means of doing so, although, of course, his 
theory and experiments will have to undergo some independent 
examination and discussion before they can be expected to be 
generally received as authoritative, 

My. object in addressing you now is principally to draw the 
attention of Mr. Napier, and such of your readers as are interested 
in this subject, to a theoretical and experimental paper by Mr. 
Froude, published so long ago as 1847, in the minutes of proceed- 
ings of the Institution of Civil Engineers, which seems to be less 
known than it deserves to be, 





| Fes. 1, 1867. 


His theory is founded on a consideration of permanent gases, 
and his experiments were made on air discharged by the pressure 
of the atmosphere into partial vacuums. I have not his paper by 
me to refer to, but his formula is this 


on Pp 
v = 32 ft ne 
where, 


v = velocity of discharge in feet per second, measured in the 
density of the air before rarefaction. 

p = pressure in pounds per square inch, causing the discharge, 
or, in other words, the difference between the pressure of 
the air and that of the partial vacuum. 

n = number of times the air is expanded. 

? = Density of air before discharge, the density of water 
being 1. 

In applying this formula to his experiments, Mr, Froude took 
the dehange as due to ‘7 of the area of a plain circular orifice, 
owing to the action of the vena contracta, which he supposed to be 
nearly the same as in the case of liquids, and with this assumption 
he found that his formula was almost exactly confirmed by numerous 
and varied experiments. Two very singular results are deducible 
from this formula:— First, that the discharge of air at atmospheric 
pressure into an approximate vacuum is a maximum (as measured b 
weight) when the vacuum is half atmospheric pressure; and, oneal, 
that if a perfect vacuum could be obtained as well as a perfect gas 
there ought to be no discharge of the gas into the vacuum, that 
is, that the discharge should be indefinitely small. Of course no 
result like this could be obtained in practice; and Mr. Froude 
pointed out that before reaching these extremes, the formula 
would probably fail to hold, as the assumptions on which it is 
founded would then cease to be true; nevertheless, his experiments, 
when made on partial vacuums of only 1lb. to 21b. pressure, 
agreed with the formula as well as when made on those of higher 
pressures. 

Mr. Froude’s results would seem from this to be entitled to con- 
siderable confidence as applied to air, and he in his paper assumed 
that they were equally applicable to steam issuing under pressure 
into the atmosphere; but Mr. Napier’s investigations make it pro- 
bable that he was not warranted in thus extending the application 
of his formula, for the numerical results of his and Mr. Napier’s 
formulz are in many cases very different, as any of your readers 
may easily ascertain for themselves. 

It will be interesting to compare more minutely Mr. Froude’s 
and Mr. Napier’s results (both theoretical and experimental) when 
we have the details of the latter before us, and it may be hoped 
that by the aid of both this long-neglected corner of science may 
at length be placed on a more satisfactory footing. bv. T. 

London, 21st January, 1867. 





Str, —If you will allow me room for doing so I will supplement 
my letter in your last week’s issue by giving some account of the 
collateral evidence of the correctness of what is there stated, 
which is derivable from the results of my experiments made to 
get some knowledge of the laws regulating the pressure inside of 
a tube through which steam is being discharged, and will com- 
mence by making two axiomatic propositions : 

Prop. If steam is being discharged from a boiler through a 
tube, all that escapes through the outer end must have entered 
the other end of it, but the only cause competent to make the 
steam rush from the boiler into the tube is a difference of pressure 
in the tube and boiler, therefore, other things being equal, the 
velocity from the boiler must depend on the difference between 
the pressure in the tube and that in the boiler. 

Prop. 2. If tiuids of ditferent densities, but otherwise alike, are 
discharged under similar circumstances, then if the discharging 
pressures are proportional to the densities, the velocities will be 
the same. 

From the first proposition it is clear that so long as the density 
and pressure in both the boiler and the tube remains constant, 
— - be no alteration in the quantity of steam passing through 
the tube. 

My experiments showed that reducing the outer pressure below 
half the total pressure in the boiler did not decrease the pressure 
in any part of the tube, consequently the velocity could not 
have been effected by doing so. I speak only of short tubes. 

One example will suffice for illustration. With a tube yin. 
diameter and 3}in. long, bell-mouthed next the boiler, in which 
the steam was kept steadily at A+ 45 = 60lb., the following 
results were obtained :— 

The outs A +12=% A+ o =15 A—5 = 

The pressure in 
the middle of 
the tube was 

And at other parts of the tube the pressure was alike constant. 


From the second proposition the total pressure available to make 
the steam flow from the boiler into and past the outer end of the 
tube is the difference between the pressure immediately inside the 
outer end of the tube and that in the boiler. 

As regards this point my experiments showed as follows :—If a 
short bell thed tube, attached to a boiler in which the pres- 
sure is P, communicates with any outer pressure Po, then if P be 
at first equal to twice P., and be gradually increased, the pressure 
p immediately inside the outer end of the tube will be at first 
nearly equal to P., or 4 P, and every additional pound to the 
pressure in the boiler will add just half-a-pound to p (this with 
very short tubes, otherwise the proportion of increase will be less 
than half the increase in the boiler), so that for higher pressures 
in the boiler than twice Po, the discharging pressure P—p, will be 
always equal to P— } P = 3 P, and it will therefore vary as the 
total pressure in the boiler, which is nearly as the total density, 
and, therefore, from the second proposition the velocity will be 
nearly constant for all pressures greater than twice Po, and the 
weight discharged directly as the densities, which are nearly as the 
pressures. For pressures in the boiler less than twice Po, the dis- 
charge pressure varies nearly as P—Pe, These two results, which 
were not deduced from theory, completely corroborate the theo- 
retical deductions on which my formulz were based. 

I wish, in conclusion, to anticipate an objection that will no 
doubt be raised to my theory for the velocity of discharge of 
gases, viz., that the formulz are not derivable from purely mathe- 
matical investigation, for if so one formula should adapt itself to 
all cases. This I admit, but hold that, since mathematics are 
founded on logic, if in any case the two k tagonistic, the 
former ought to give way to the latter. ‘l'o apply this to the caso 
in point : by reasoning on the probable effect of expansion on the 
discharge of a gas I made out what appeared to me a suitable 
formula, but on trying what would be the result of gradually re- 
ducing the outer pressure, if this formula were correct, I became 
fixed on the horns of a dilemma when it was reduced to half the 
pressure in the boiler, from which I had no escape but by changing 
the formula to the only one I could conceive would meet the diffi- 
culty; but even the conjunction of the two involved such a start- 
ling conclusion that I was literally astonished when I found that 
the experiments very nearly, if not absolutely, coincided with the 
conclusions of the theoretical deductions, R. D, NAPIER. 

Birkenhead, January 29th, 1867, 

P.S.—Professor Rankine’s account of the loss of power arising 
from giving velocity suddenly toa fluid, occasions considerable con- 
fusion in the subject of hydro-propulsion, from the simple reason 
that, according to the immutable laws of motion, the pmeage of 
power required to give velocity to a mass is exactly the same what- 
ever the suddenness with which the velocity is imparted, conse- 
quently the loss that he is evidently referring to arises from causes 
which have no reference whatever to the rate of the variation 


of the velocity of the fluid. : 
The statement of Mr, Rankine in his letter in last week's 


10 


A+19=31 A+ 183 = 33} A+ 18}=33] 
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ENGINEER, that the loss which is the result of having to give the | 
water to be acted on the forward velocity of the vessel, is not | 
caused by the resistance of starting the water forward, but by the | 
necessity of re-impressing that velocity in a reverse direction, ap- | 
pears to me to be a curious inversion of facts. The true way of 
stating the case is, that the loss arising from the increased resist- 
ance to the vessel is partly balanced by the advantage of obtaining 
the water at that velocity for the engine to act on, and when the 
slip is equal to the velocity of the vessel the one wholly balances 
the other. 

It must be self-evident that it would be of immense advantage if 
we could get a paddle wheel to act on water moving forward at 
the velocity of the vessel without incurring the loss necessary to 
obtain this advantage; and if we could, on the same advantageous 
terms, get it moving forward at twice the velocity of the vessel, 
we might very well dispense with the engine altogether, On the 
other hand, if a vessel so arranged as to necessitate the water 
being started forward at the rate of the vessel were to be towed 
along at a greater rate than the velocity of discharge, the loss 
would exceed the gain by more than the whole power of the 
engine, so that she would be more easily towed along at that speed 
if the engine were stopped than if it were working ahead at full 
power. . Rg oh m. 

Errata :--In my last week’s letter, in the third paragraph, for, 
“The law of the velocity of the steam being acquired,” read, 
“The law that the ultimate velocity of steam is acquired; and in 
the eighth paragraph, for ‘ saved,” read ** varied,” 

[Our correspondent has as yet told us nothing of the quality of 
the steam with which he experimented. Was it perfectly dry and 
clean, or did it contain water, owing to priming or to its partial 
condensation ? It is obvious that the condition of the fluid would 
modify the results obtained.—Ep., E.] 





Sir,—One of your correspondents, who signs himself ‘‘ In- 
quirer,” shows very natural scruples about accepting Mr. Napier’s 
conclusions on the velocity of steam without a fuller explanation 
than the one that gentleman gives in THz ENciNeeR of the 4th of 
January. Mr. Napier need not, I think, be afraid of occupying 
too much of even your valuable space, if by so doing he can 
advance the kyowledge of your readers on so important a subject. 

If Mr. Napier’s purpose is solely to furnish your readers with 
empirical formul, to determine the weight of steam discharged 
from a boiler under certain conditions, then I raise no objections 
whatever to his letter, as I am not prepared to dispute the results 
of bis experiments. If, on the other hand, he prefesses at the 
same time to furnish means of determining the actual velocity of 
steam, that is to say the number of feet per second at which it 
issues from the boiler, then, I think, we are at least entitled to the 
**reasoning ” on which his theory is based, and which the fear of 
trespassing on your space causes him to withhold. 

The fact of these formule being, as Mr. Napier asserts, deduced 
without any assistance from experiments, does infinite credit to his 
ingenuity, but can scarcely be supposed to be equaily satisfactory 
to those who are asked to trust them, and who are, nevertheless, 
left in ignorance of the bases on which they are founded. 

It is true Mr. Napier defines what he means by velocity. He 
says he means “ that velocity which, at the density of the steam 
in the boiler, through the full size of the orifice, would give the 
weight discharged in any given time.” 

So far, well; but there may be a considerable difference between 
this and the actual velocity, for Mr. Napier assures us that the 
steam possesses at the oritice through which it flows the same | 
density as in the boiler; whereas, owing to the elfect of expansion, 
it may be much less. Moreover, the force by which it is soticited 
may be, owing to the same cause, in excess of the dead pressure in 
the boiler. 

If, indeed, both the density and effective pressure were such 
as have been generally assumed, then the ordinary formula 








oe 23 . 
v= o 2h —t= in which P represents the pressure, and d the 


density of the steam in boiler, would be as applicable to the case 
of steam as it is to that of water. 

As a proof of how greatly the velocity of steam exceeds that 
which we should deduce from this formula, I may state that in 
the ‘‘injector ” a jet of steam and water combined overcomes, by 
its vis viva, due vo the velocity of steam, a pressure very much in 
excess of the effect arrived at by calculation. 

I should be the last person in the world to undervalue Mr. 
Napier’s endeavours, for they are most praiseworthy, and I con- 
sider that he could not well direct his energies in a way more likely 
to benefit science than by throwing more light on the laws regu- 
lating the velocity of steam. 

At the same time I must join my entreaties to those of ‘‘In- 
quirer,” by way of inducing him, for the benefit of your readers, 
to throw more light on h‘s own letter of the 4th January. 

Mr. Napier disclaims having deduced the velocity of steam from 
experiments on the weight discharged; how, then, has he deter- 
mined it? The answer to this question would comprehend an ex- 
position of the views Mr. Napier holds on the peculiar way in 
which the flow of steam is influenced by expansion. 

Do the quantities v and vr”. in Mr. Napier’s formule represent 
the actual number of feet per second at which ihe steam issues out 
of a given orifice, and is the density of steam at this orifice the 
same, in his opinion, as that in the boiler ? 

January 18th, 1867. CLIFTON SHIELD. 

[We held over this letter last week for reasons which we then 
gave ; we have since received a letier from Mr, Shield requestiag 
its publication.—Eb. E.] 


ELECTRICAL CLOCKS, 

Si, —In your number of the 4th inst. you call attention to some 
clocks, worked by electricity, on view at the offices of Messrs. 
Newton, and in the same article you refer to the progress made in 
Scotland in the adoption of electrical clocks. Some persons inte- 
rested in the subject might, therefore, imagine the clocks in Scot- 
land are upon the plan of those which are exhibited in Chancery- 
Jane, and as this is not the case you will, I am sure, permit me to 
explain the difference, and will also allow me to detail what is 
being done in the north. 

The clocks named in your article are worked by electricity, those 
in Scotland are merely controlled, 

Some years since it occurred to me that for the purpose of con- 
veying absolutely true time it would be better to discard the coarser 
work for transmitting motive power—which is easily and cheaply 
obtained in the ordinary way—and to use electricity for the finer 
purposes of control, and my views were strongly advocated by Mr. 
E. B. Denison, Q.C., in his treatise on clocks, and in the last edi- 
tion of the ‘* Encyclopwdia Britannica,” since separately published, 





and, after many experiments, I established the fact that the con- 
trol is best obtained through the bob of the pendulum, of which 
A is a longitudinal section, and B a transverse one. a, a portion 
of the rod; b, a ring of covered wire; c, c, steel permanent magnets 








immovable, with similar poles towards each other—along these the 
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bob oscillates; f, f, two wires to convey an electrical current from 
a regulating or primary clock, The mode of action of the tempo- 
rary magnet or coil of wire upon the permanent magnets, and vice 
versd, is a difficult subject. It has been investigated by several, 
but by none, I believe, so fully and ably as by the Astronomer- 
Royal, who read a paper on it at the Astronomical Society. But 
I may explain the action popularly thus :—Let d be the south pole 
of the permanent magnet; let a current of electricity be transmitted 
from the normal clock-—-of the duration, say of two-tenths of a se- 
cond, Let this be of the kind, positive or negative, that shall make 
the end of the coil, ¢, the north pole; then the bob and the mag- | 
nets will exercise a mutual attraction. 

Suppose the clock to have a losing rate when at any particular 
oscillation, it will not have reached the point of greatest attraction 
when the current passes, and it will be drawn forward and the 
speed accelerated, If it has a gaining rate it will have passed the 
point of greatest attraction when the current passes, and will be | 
on its return, and so will be retarded by being held by the momen- | 
tary attraction excited. 

Any ordinary clock may be furnished with such a pendulum, {and 
being regulated with tolerable accuracy, the current is afterwards 
applied, the strength of which should evidently be proportional to 
the amount of error remaining; but the power of control is so great | 
that I have kept a secondary clock in coincidence with the primary | 
=~ though its proper error was twenty minutes in twenty-four 
ours. 

In one instance where the two clocks were in the same building, | 
the secondary was kept in perfect control by a Smee’s battery of 
two cells, the elements of which were one inch square each. 

When clocks are worked by electricity, the failure of a current 
for a second only—an occurrence that, from my experience, is not 
always to be avoided—will make the secondary clock wrong two 
seconds; but when they are merely controlled, several currents 
failing in the minute is a matter of no consequence; and ordinarily 
the secondary is made to intercept the current at sowe particular 
second of every minute. This break is shown ona galvanometer 
at the primary clock, and affords an observer a continual evidenc? 
that all is right. 

To this sketch of the plan and its operation I would now add a 
short account of its application. 

The system was first adopted at Liverpool, where Mr. Hartness, 
director of the Observatory, employed it to control the exchange 
clock, a wretched old one, that must have been thrown away but 
for the control, which is perfect. It was then extended to the 
Victoria tower, a mile from the Observatory, where the clock has 
six dials eight feet diameter each. The large pendulum, with a 
bob of two hundredweight, was removed, and I substituted one of 
mine weighing about five pounds. It has for years struck the 
hours to a small fraction of a second, and also dropped a ball 
simultaneously with that at the Observatory, which is used for 
rating chronometers. 

In the Observatory there is a primary and secondary clock in the 
same room, and it has been ascertained by very simple means that 
they never vary to the extent of the fiftieth part of a second. 

In Glasgow, and on the Clyde, the system has been most 
vigorously pushed by the Observatory astronomer, Professor 
Grant. About thirty clocks are controlled from this Observatory; 
at the college, the exchange, at the principal church, at mer- 
chants’ offices, and in public chenuahieees (the last are 
chietly about two feet in diameter); with centre seconds, so 
that with their jump of an inch the exact time is read 
to a considerable distance. Professor Piazzi Smyth was a very 





| early advocate of the plan, and under his care at the Royal 


Observatory in Edinburgh, there are five controlled clocks, and, in 
addition to several in the post office and the city, one is placed 
within the castle, and fires the daily gun at one. Plans of the city 
and environs, prepared by Professor Smyth, are published, with | 
concentric circles, representing one second of time each, so that 
everyone can make the proper allowance for the time taken for the 
sound to travel to his dwelling. 

The system is being introduced elsewhere in Scotland and | 
in Ireland. I have named what has been done in Scotland first | 
as more especially referring to your remarks; but I must not omit | 
to name that Mr. Airey, in addition to the study he has bestowed | 
on the theory, has stamped the plan with his approbation by using 
it in the Royal Observatory, pay from what has been stated in the 
** Horological Journal,” and what passed at a meeting of the 
Society of Arts, when an able paper was read on the time arrange- 
ments in the Observatory, I believe the Astronomer-Royal would 
be ready, as far as is consistent with his more important duties, to 
aid any plan for supplying the streets of London with true time, 
if the inhabitants were as forward to see the advantages of it as 
our friends of Glasgow and Edinburgh have been. 

There are at present, I believe, only two clocks in London of the 
kind; one at the Magnetic Telegraph Company’s office in Thread- 
needie-street, the other was put up by Mr. Warren De La Rue in 
a window of the warehouse in Bunhill-row, and which, when I 
heard from him last, was giving perfect satisfaction. 

The pendulums have also found their way abroad, two having 
been sent to the Russian Imperial Observatory, and two to the 
Observatory at the Cape of Good Hope. R. L, JONES. 

Vulcan Works, Wolverhampton, January 26, 1867. 





ON THE CONSTANT SUPPLY OF WATER FOR LONDON, 


Sir,—In the report of Mr. Bateman’s, C.E., valuable lecture 
on the above, given in your last number, it is stated, when the 
constant supply of water to London is introduced, that ‘very 
much of the annoyance and inconvenience arising from frozen 
cisterns and burst pipes, which are the common attendants of the 
winter season, will be avoided.” Agreeing as Ido in the main | 
with Mr. Bateman’s lecture and with the principles laid down, | 
in which, probably, most engineers having experience in the con- 
struction and management of waterworks have long since for the 
most part concurred, yet with the statement I have quoted 
respecting frozen cisterns and burst pipes I must say my expe- 
rience is not in unison. 

Frozen cisterns, so far as cisterns may be abolished, of course 
would cease, but with respect to burst pipes, I have known 70 to 80 
per cent, or more of the consumers of large districts supplied from 
impounding reservoirs by gravity, even on the system of constant 
supply—for instance, the town of Ashton-under-Lyne, in Lanca- 
shire, to have their service pipes frozen and burst in times of very | 
severe frost. 

When any town or district is supplied by river water, or from | 
surface water collected in open impounding reservoirs or by 
means of water led through long distances in open aqueducts, the | 
fluid in cold, frosty, and snowy seasons necessarily passes into | 
the mains and service pipes atatemperature onlya few degrees above 
freezing. For instance, the average temperature of the water in the 
Thames for a whole month in a cold winter is frequently as low 
at 35 or 36 deg. Fah. Water of such a cold temperature can hardly 
fail to get frozen, and, in freezing, to burst the tenants’ service 
pipes in houses as usually constructed, especially those of the 
middle and poorer class, whether supplied on the constant or any 
other system. My experience teaches me that, in order to remedy 
the great inconvenience and loss arising from water freezing in cold 
weather in service pipes, and thus bursting them, it is necessary 
that the water should be supplied into the mains and distributing 
= of water works, not at a temperature of 35 or 36 deg. Fah., 
put at a temperature of 50 to 52 deg. Fah., which is the normal 
temperature, summer and winter, of spring water about London, 
and that care should be taken to lay the service and distributing 
pipes at a sufficient depth below the surface of the ground, say the 
top of the pipe three to four feet below the surface of the ground, 
in order to prevent the water being unduly cooled down before it 
reaches the consumers. 


to >. 
| Carlisle House, Rathgar, Dublin, Jan. 28, 1867. 
| sR T Ib d 





When water of the normal temperature of 52 deg. Fah. is con- 
veyed, without exposure to the air, direct from its source into | 
properly covered reservoirs, and is distributed through mains and 
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pipes laid at a sufficient depth below the surface of the ground, 
into the houses of the consumers, and care is taken to place the 
draw-tap indoors, say in a scullery or wash-house, so that the - | 
in the cold weather may be slightly opened to permit a small 
quautity of water to drip from it without inconvenience; then, 
owing to the well-known great specific heat of water, the compara- 
tively warm water from the mains, slowly passing through the 
draw-taps and service pipes, keeps the water in the service pipes 
from freezing, and thus from bursting the pipes and taps used to 
supply the consumers. In confirmation of the above, I may state 
that although the Caterham Spring Waterworks have been in 
operation for more than five years past, and are situated on a high 
hill at an altitude of 700ft. above the sea, and supply a district of 
country varying in altitude from 700ft. to 400ft., yet such a thing 
as a water pipe bursting from being frozen is rarely known. Still 
it must be a in mind that should a water pipe burst, say at 
night, or in an empty house, without being at once attended to, a 
greater rather than a less flooding would be the result of constant 
supply. 

the water, in the case of Caterham, is derived from a deep well 
in the chalk; the water is pumped direct from the well into a 
covered reservoir, and the mains and service pipes are laid below 
the surface of the ground to the depth hereinbefore named, and I 
may add the water is supplied on the system of constant supply. 

The Kent Water Company supply 33,000 houses with spring 
water from wells sunk in the chalk, of the normal temperature of 
about 52 deg. Fah; and water.of this normal temperature is 
supplied to the towns of Brighton, Croydon, Hull, and very many 
others. 

With water of such a normal temperature frozen and burst 
pipes, on the system of constant supply, with proper care may be 
prevented, but when water already nearly at the freezing point 
is distributed from waterworks deriving their supply from rivers 
or open reservoirs, or from long open ducts, I inust say that I have 
never found the water could be prevented, at least in ordinary 
houses, from freezing in very cold weather, and thus bursting the 
service pipes even when distributed on the system of constant 
supply. SamvueL CoLtteTr HoMERSHAM, 

19, Buckingham-street, Adelphi, London, 

January 29, 1867. 





WATER METERS, 


S1r,---In our works we are supplied with water from the corpo- 
ration pipes by measure. Yesterday’s ENGINEER says, “‘we 
believe that a good and cheap meter will yet be introduced,” 
whence it is plain you do not believe a cheap meter has yet been 
introduced. May we ask two questions, on the assumption there 
exists a good meter. 

1. What is the best and most ‘‘ dependable” meter—or, if you 
like, which are the best? This, principally, in order that we may 
know whether or not we need a supplementary meter of our own, 
for the purpose of verifying the quantities indicated by the corpora- 


tion’s meter. 


2. What is the best system of checking or testing and proving 
the accuracy of the indications of a publicly-supplied meter? We 
presume we ought to have some supplementary meter for a second 
measurement, but that would, in our case, be most inconvenient, 
though hardly more so than frequent re-measuring in separate 
vessels, which, practically, is never done. 

The importance of this subject will, we hope, excuse our intro- 
ducing it for your notice, A SuBsCcRIBING Fram, 

January 26th, 1867. 

[The questions raised by our correspondents deserve discussion 
in these columns; for the present we reserve all expression of 
opinion.-— Ep, E. 





THE LAW OF TWO ALTITUDES, 


Sir,—Referring to a subject which has lately attracted some 
attention in your columns, namely, “‘the law of the two alti- 
tudes,” I beg to draw attention to what I conceive to be an error 
in the calculation, which would reduce the reaction from water 
issuing through an orifice to once the height of the column of 
water. It seems to have been overlooked that the water in flowing 
through an orifice contracts to between ‘7 and *78 of its diameter, 


| which would give approximately a reduction in the area of the 


issuing water of half the area of the orifice. Multiplying the 
square of the velocity of the flowing water (29h) by half the 
area and the specific gravity of water, we find the reaction to be 
Aygsh where A is the area of the orifice. 

I may mention that the smaller the orifice the higher is the 


| coefficient of contraction, which is clearly due to the capillary 


attraction of the sides of the orifice a new force, which widens 

the sectional area of the stream. If the orifice were very large, 

the area, instead of being reduced to (‘78)*, would approximate 
5 G, O, Hanon, 





DRAUGHTSMEN’S BENEVOLENT Socrety.—We are still receiving 
letters on the above subject, the publication of which we reserve 
for the present. We hope shortly to be able to discuss the sub- 
ject in our columns, as it is undoubtedly one of much importance. 

THE GROUNDS OF THE PaRIs EXHIBITION. - Our Paris correspon 
dent informs us that the Commission has recently published a 
lithographed sheet purporting to represent the arrangement of the 
park surrounding the Exhibition building. He adds that in many 
respects it is wholly imaginary—a fancy sketch in fact, and, there- 
fore, to a certain extent unreliable. No really accurate plan of the 
grounds has yet been made public either in France or England. 

ENGLISA STRIKES AND ForEIGN Compertition.—The following 
important letter has been addressed to the Editor of the Zimes by 
the president of the Society of Engineers :—** Sir I see in your im- 
pression of this date a resolution passed at a recent meeting of the 
amalgamated engineers to the effect, ‘That if the employers persist 
in making the reduction proposed, the operatives would, as a body, 
refuse to work more than four days per week so long as that re- 
duction was kept in operation.’ The danger which threatens our 
iron-trade manufacture owing to the late strikes seems scarcely 
to have received so much public attention as the case demands, 
lf the men persist in their foolish endeavours to put such impedi- 
ments in the way between the demand and supply of our iron trade, 
the result is obvious—they willdrive the manufacture of iron away 


| from this country altogether. I would mention a few instances as 


facts which have come under my own personal observation and ex- 
perience very recently with regard to the effects of foreign compe- 
tition upon our leading manufacture. During the progress of the 
Exhibition lately erected in Amsterdam, it was found that while 
the earlier portions were being constructed it was cheaper to im- 
port the ironwork from England, but before the works were com- 
pleted a considerable quantity of ironwork was supplied from 
Belgium and Holland, as it could be obtained in less time and at 
a lower price, and from that period to the present the competition 
in ironwork has run hard between those countries and our own. 
This is entirely due to the influence of strikes. Delay arising in 
the execution of large works is very serious. The unsettled con- 
dition of our iron trade lately induced one of our leading railway 
companies to invite a foreign firm to tender for the ironwork for a 
terminal station in course of construction in London. Owing to 
the same cause, my own firm have lately erected buildings in Lon- 
don for which the ironwork was supplied from Belgium, and we 
are now actually obliged to ship iron from Belgium to London and 
re-ship it to Bombay, to enable us to execute works to time, so us 
to be delivered before the approach of the monsoon. I may add 
that a large quantity of manufactured iron was recently brought 
alongside a vessel loading in one of our docks for Bombay within 
seven days from the despatch of a telegram from London to Bel- 
gium.—I have the honour to be, Sir, your very obedient servant, 
W. H. Lg Fevvre,—18, Great George-street, Westminster, Jany- 
ary 26.” 
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PUBLISHER'S NOTICE. 


With this number of Tue ENncrNeer is issued as a supplement a 
double-page engraving of an elevation of the Fribourg Viaduct 
and a general view of Creusot, Each number of Tue 
ENGINEER, as issued by the publisher, will contain the swpple- 
ment, and subscribers and others are requested to notify the fact 

at this office should they not receive it. 





TO CORRESPONDENTS. 

*,* We shall publish next week a Double Number, containing the 
Index to our Twenty-second Volume, including a complete 
classified list of all the Patents published during the last siz 
months. Price 18., stamped 1s, 2d. 

*,* We beg to call the attention of owr Advertisers to the notice 
below, and to state that the large circulation of Taz ENGINEER 
pg ad err ye ee the morning of 

ication. Advertisements, to ensure insertion, must be de- 
ivered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received after that time must neces- 
sarily stand over till the following publication. 

*,* Wecannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 


S. KATZENSTEIN.— Received with thanks. 
T. G. H. (San Fernando).— We regret that THE ENGINEER for Sept. 14 is out 


of print. 

W. G. (Woolwich).—The patent to which you refer has expired. Any one may 
make the jack, 

T. RK. eee tt cannot form the subject for a patent, and orna- 


ments can only be registerea. 

A CORRESPONDENT (Beston).— We have not received the communication regard- 
ing electric locks to which you refer. 

J.8.—You can see drawings of patent azle-bores by referring to the various 
5. a Woere gue of o tan to enductend 

W. J. A.— We are quite at a to . To what - 
ment of the services do you require a guide? csaaged — 

W. F. (Swindon).— You have not said a syllable as to the date of the patent you 
want, We cannot answer your query till next week. 

M.J.T.—We do not know of any good book on the subject you name, You had 
better write to Messrs. Lockwood and Co., Stationers’ -hall-court. 

supplement you inquire about consists of eight extra pages in 

the paper —forty pages instead of Uurty-two. You have therefore received the 
supplement. 

T. E. W.— Your sketch shows a very old form of the rotary engine; far more 
elaborate drawings embodying the same features passed through our hands 


many years ago. 

T. H. H.— Very pretty and ingenious in theory, but certain to fail in prac- 

tice. No such thing as minute accuracy of fire can be secured with mortars 
under any circumstances. 

PIPES.—The only invention bearing upon the subject to which you allude, that we 
can discover, is that of Messrs. Whitley and Bowers, which was illustrated in 
our number of April \4th, 1865, 

A. X.—Government appointments are few in number, exceedingly difficult to 
obtain, and seldom worth having. You will make more money and do much 
better in private establishments. 

AN OLD r UBSCRIBER.— We cannot advise you to emigrate to New Zealand, nor do 
we believe that at present any large contracts for engineering works are being 
carried oul there, Perhaps some of our correspondents can supply you with in- 
JSormation on the subject. 

Hi. A. We see no reason to alter the opinion we have already expressed. We pre- 
sume you would not say that the water acted as an unys medium to the 
Jloats of a paddle-wheel, and there is no practical difference between the opera- 
tion of your apparatus and that of the floats of a paddle-wheel. 

AMATEURB.—J/ you can send a sectional sketch of the condenser and air pump we 
shall be better able to advise you. Our present conviction is that the condenser 
leaks air, or that the valves of the air pump do not work properly. 

lain how they are fitted, Are the valves and pistons quite tight? 

T. UD. (Rotherham). — Multiply 44.000 times the square of the diameter of the 
cylinder in inches by the length of stroke in feet, and divile this product by the 
product of the of the numoer of revoiutions of the fly-wheel per minute, 
multiplied by the cube of its diameter in feet ; the quotient is the proper area 
Sor the section of the fly-wheel rim in square inches. 

X. Y.—The most useful bases are \8ft. and ‘yt. for single lines, 2%ft. and 30ft. 
Sor double lines. The slopes should vary from 4 to for rock. to3to\ for 
lovse earth. If our correspondent intends publishing tables for calculating 
earthworks he would do well to consult what has already been done in that line by 
Macneil, Bidder, and others. The ground is ted, and 
there is really nothing to be done which could afford greater facilities than what 
are already at command, 

B. M. - The information you afford is so meagre that we are really unable to 
answer your question. Your engine may be nearly worn out, and barely able to 
hold together at iis present speed, or it may be new, strong, and in first-rate 
order. Speaking at large, sixty revolutions per minute is not too high a speed 
Yor a aft stroke Weare unable to say what advantage you will gain, as we 
know nothing whatever of the present capabilities of the engine, or of the 
character of the work it performs 

A SUBSCRIBER. Your question hardly admits of an answer in the form you 
have put tt, inasmuch as the difference between the actual and the nominal 

. power of the boilers will depend on the quality of fuel used, the intensily of the 
draught, the efficiency of the boilers, dc Speaking in general terms, and 
assuming Watt s rule, viz., one syuare foot of grate and one square yard of sur- 
Jace lo each horse-power to be correct, you would probably sind boilers of 75- 
horse powe nominal, capable of workiny your engins up to \50-horse power. 
Why not cull in the aid of a consulting engineer, und have proper designs pre- 
pared, witiout regard to any absurd rules for nominal ? 

A CONSTANT READER.— We see no reason to alter the opinions we have already 
expressed regarding the value of your invention, It is quite true that coal may 
be burned in any quantity, a pound at a time, in the fire-bor of a locomotive 
without raising steam, but this is simply because much more air is admitted 
than is wecessary for combustion, and the large surfaces exposed permit the 
escape of the heat radiation and conduction A pound of good coal will 
evaporat: 8 ib. of water in a locomotive engine. By burning 100 ib. of coal per 
ae water may be evaporated ; by bu ; 
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ERRAT'M—SWEDISH RAILWAYS.— Major Adelskold 
two erors in our translation of his report published in 
THEENGINEER for December 1866. For, for that period,” read, 
* £180 per mile ;” and for, “ I have been honoured with a requisiiion 
to brild several railways in Norway,” read, “ although I have been honoured 
wit! offers of engagement on several railways in Norway.” 








FEATHER-CLEANING MACHINES, 
(To the Editor of The Engineer.) 
Sn,— Will any of your readers kindly recommend me a maker of a machine 
for deaning bed feathers, and also a machine for making wire tacks ? 
Jmuary 24th, 1866. ——. JULIUS GOLDSTEIN. 
MOSCOW GASWORKS. 
(To the Editor of The Engineer) 
sIR,—In your No, 577, of the 18th inst., you have inserted an article about 
the gasworks in Moscow, where you mention Mr. Frederick Leslie as the com- 
pmy’s engineer. This isan error. The engineer who conceived and executed 
tle works is myself, and Mr. Leslie is the general ager of the Pp 
London, January 26th, 1867, J. M. VAN DER MADE. 








BIRMINGHAM SMALL-ARMS COMPANY'S BREECH-LOADER. 
(To the Editor of The Engineer) 

§mm,—With referenee to your article, headed ‘ Birmingham Small-arms 
Company’s Breech-loader,” permit me to inform you that the gun alluded to is 
not the property of this company, but is owned by an American firm, who, in 
consideration of this company affording necessary facilities for improving 
it, have granted to us the exclusive patent right fcr England. 

Small-arms Factory, heath, B. MCKAY, Manager. 

Birmingham, January 30th, 1867, 





EXPLOSIONS IN MINES. 
(To the Editor of The Engineer) 
£1R,—In my letter on mining explosicns, which you honoured me by in- 
serting in last week’s ENGINEER, an error occurs which I am anxious to 
correct. It has reference to fire-damp. I intended to have said that that sub- 
stance is “ only explosive when intermixed with the oxygen of from 85 per 
cent, to 924 per cent, of atmospheric air ;” and not “ those ranging 





85 and 92) in the hundred of the oxygen of the atmosphere,”’ which is unintel- 
ligible phraseology. JOSEPH NEWTON. 
12, Royal Mint, January 29th, 1867. 





THE GAUGE OF PORTUGUESE RAILWAYS. 
(To the Editor of The Engineer) 
S1n,—Will you allow me to correct an error in your answer to “ An 
Inquirer,” in your issue of to-day’s date? railways are laid 
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which also have a wid gauge of 5ft. Gin. ; in fact, this is commonly 
as ‘‘the Spanish gauge.” The Russian lines are, I think, constructed to a 
5ft. 3in. gauge. 


A NICE POINT. 
(To the Editor of The Engineer.) 

818,—In the early part of this month the following case was tried in Liver- 
pool, in which I figured as plaintiff : I entered the service of the defendant, 
who is an ironfounder, &c., of Liverpool, at a yearly salary, and my duty was 
to travel about the country for the purpose of . Towards 
the end of last year I was desired, in the course of 
place some eighty miles from Liverpool. This I refused todo unless 
who was then working under a deed of inspectorship, gave me enough money to 
pay my expenses, he then owing me more than halfa year’s salary. A few 
days after I again applied for money, when defendant by turning me 
away. I then sued defendant for money due to me, and, in addition, for one 
quarter’s salary in lieu of notice, with the result :—A 
paid into court, another portion, about one-third, was covered by the deed of 
inspectorship, and this I could not get, while the one quarter's salary was 
denied me by the judge, on the grounds that as I had disobeyed the defen- 
dant's lawful commands he was at liberty to discharge me without any notice. 
This appears to me to be rather hard, and I should be glad to know if any 
similar case has come under the notice of any of your readers. 

THE PLAINTIFF. 
A WARNING. 


(To the Editor of The Engineer) 

StR,—It may be useful to many of your readers to be cautioned against the 
proceedings of a fellow who appears to be going about giving extensive orders 
to on account of well-known firms. As soon as his business is con- 
cluded he suddenly makes the unpleasant discovery that he has left home witb- 
out sufficient funds to take him back again, and asks for a temporary loan. 
He called upon us the other day, styling himself Mr. John Johnson, and repre- 
senting himself to be the er of the Trent Iron Company. After 
a long examination of drawings and discussion of prices he gave us an order 
for 100 sets of buffers for the Trent Iron Company, and also promised us an 
order for a punching machine; but of course the above-named firm have no 
k ledg him . He got no money from us, but we have reason 
to believe he has been more successful with some of our friends by similar 
operations. He is a man of good address, and well acquainted, at least by 
name, with the leading engineers, and with engineering affairs generally. 
Probably the publication of this in your journal may save some of your readers 
from more serious losses than would be involved in a loan of £5. 

Strangeways Ironworks, Manchester. C. DE BERGUE AND Co. 

January 26th, 1867. 
THE CANT OF RAILWAY CURVES. 
(To the Editor of The Engineer.) 

SIR,—Would you or some of your readers kindly explain Professor Rankine’s 
method of calculating the cant of railway curves in his work of rules and 
tables? I do not understand the 500 which he gives for the 4M. Stin. gauge. 
How is it obtained, and what is to be done with it? Also, whether such cant 
obtained by the formula is practically it? C. 8. E. 

January 28th. 1867. 











[£xplanation condensed from “ Rankine on Civil Engineering,” page 649 :— 
Gravity : Sorce :: gauge: cant. Let ¥ = velocity in feet per second ; 
v2 
a ee : cant, 
then 32°2 ius tn eat or 
Therefore cant = gauge Xv" | 
32°2 X radius - 
Or let V = velocity in miles an hour, then cant = 9auge X V ° 
15 x radius -_ 
~ , . 47> 1 
-_ 4a se z e06 ap ok 
Let gauge = 47 ft., V orty miles an hour ; then cant in feet a tale 
=_™ nearly. W. JMR 
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MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 5th, at eight p.m" 

1. **Discussion on hips of War,” by Mr. John Bourne. 2. “ Description 
of Clifton Suspension Bridge,” by vr. William Henry Barlow, M. Inst. C.E. 

SOCIETY OF KFNGINEERS. Monday evening, February 4th. at half-past 
seven » ui., a paper will be read on ** Safety Valves.” by | homas Baldwin. 

KOYAL UNITED SERVICE INSTITUTION, Whitehall-yard.— Evening meeing, 
Monday. February 4th, at half-past eight p.m.: “ A Light Short Gun, throw 
ing a Sharp-edged Discoidally-tormed Projectile,” by Li General 
W. N. Hutchinson ; and *‘ The Working of Heavy Broadside Guns,” by 
Andrew A. W. Drew, M.A. 


Advertisements cannot be guaranteed insertion unless delivered before seven o clock 
on evening in each week. The charge for four lines and under is 
three shillings ; each line a The line averages eight words ; 

are charged the same rate for the space they fill All single advertise- 
ments from the country must be accompanied by stamps in 

THE t.NGINEER can be had, by order, any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 


terms (j in advance):— 
Half-yearly (including double number) i5s 9d. 
Yearly (including two double numbers) £1 \18. 6d. 
2 oe ae ae ings and sixrpence per annum wil 
THE ENGINEER és registered for transmission abroad. 
Lettters relating to the adverti: and publishing of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 
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CREUSOT. 

We this week lay before our readers an account, 
from the pen of our Special Commissioner, of the 
forge and workshops of Le Creuset, which are the pro- 
perty of the well-known French firm, Messrs. Schneider 
and Co., and are alike celebrated for the quantity, excel- 
lence, and variety of their productions, and the admirable 
system of administration under which they are conducted. 
Situated in the department of Sadne et Loire, in the very 
centre of France, they have absorbed the entire iron 
manufacture to which the coal basin of that name gives 
birth, and now produce one-eighth of all the iron made in 
France. The public have lately been favoured with 
various reports on the Belgian iron trade, after which 
analogous information from France will be doubly 
interesting. Our article on Le Creusot is more a 
description of a very interesting establishment than 
a comparison between national industries, and we leave 
our readers to draw their own inferences from the 
facts to which, through the great courtesy of Messrs. 
Schneider, we are enabled to call their attention. The 
article will be concluded in our next edition by some 
further information on the social condition of the work- 
people. 

At this moment no question bears more vitally on Eng- 
land’s future position than that of her ability or inabilit 
to maintain her position in the world’s industry, of whic 
she has almost been the founder and in many arts the 
teacher. However statesmen and pseudo-statesmen may 
differ as to the social advantages or the reverse which would 
ensue from changes iv the system of parliamentary represen- 





tation, such a question would cease to be agitated from 
its sheer a cance when compared with one touching 
the very life-blood of the country, the unfavourable solu- 
tion of which would sap the springs of national wealth, 
and ring the déath-knell of that very class now seeking 
enfranchisement. 

We cannot disguise from ourselves the fact that such a 

uestion in but too tangible a form at this moment stares 
the nation in the face, and must be one way or 
other. Whether the manufactures of England are still to 
prosper and increase, or are henceforward to decline, 
is a twofold question, depending first on the abundant 
supply of that raw material which has been her vantage 
ground over other nations, and secondly on the constancy 
and energy of her working population—on their intelligence, 
and on their willingness to meet the world’s competition 
with that steady pluck which we have heretofore claimed 
as a national characteristic. The first of these questions 
was lately the theme of much discussion amongst men of 
theory and men of practice, but is now hushed beneath the 
umbra of a royal commission. 

We had heard enough of it, however, to conclude that 
the danger threatening our manufacturers was tolerably 
remote, and that in any case there wag little left for us to 
do in the matter, as man cannot avert the inevitable. 

The second, however, is a question which can be an- 
swered by the working man, and by him only. How far 
his employers heretofore were accountable for that narrow- 
te which leaves him an easy prey to a class 
little better than sharpers, we do not pronounce; but we 
are convinced that England’s industrial position is now in 
jeopardy more from the superierity of workpeople in some 
other nations in mental cultivation, general information, 
and common sense, than from any material cause. 


CROSSING THE CHANNEL. 


Ir is to be regretted that the distance between Dover and 
Calais is just what it is. If, instead of being about twenty- 
one miles, it had been two or three times as much, splendid 
steamers—fast, powerful, commodious, and well-ventilated 
—would long since have established a very satisfactory 
communication with the Continent. If the distance had 
been on the other hand, not greater than ten or twelve 
miles, the chances are that a tunnel or a bridge would have 
been made years ago, and through-trains run directly from 
London to Paris, with as much, or more, ease and cer- 
tainty as they actually run from London to Holyhead or 
to York. As matters stand the crossing of these wretched 
twenty-one miles of stormy sea—and the Channel can be 
very stormy indeed, as thousands of miserable voyagers an- 
nually testify—constitutes the pons asinorum of engineers. 
They represent a distance enough to render a tunnel 
a gigantic work, the execution of which is invested with 
much uncertainty and must necessarily require the expen- 
diture of enormous sums, but not great enough to render 
the project utterly chimerical. It appears hardly worth 
while to improve the harbours of Dover and Calais suffi- 
ciently to render them suitable for the reception of 
steamers the Channel is so narrow ; and yet the little 
steamers now employed are totally incapable of conducting 
the service between the countries as it ought to be con- 
ducted. The entire subject is enlisting a amount 
of attention, but it is very unlikely that anything can be 
done materially to ameliorate the condition of affairs 
before the opening of the Paris Exhibition. Our readers 
will, of course, understand that the construction of a 
tunnel in time is out of the question; a statement 
which would be unnecessary were it not that we have 
met with a few tourists by anticipation who believe that 
Mr. Hawkshaw, aided by large grants from the Emperor, 
is already engaged in the formation of one now; and 
that communication will be established beneath the bed of 
the Channel in ample time for the opening ceremony. 
Those who are better informed, and yet do not know quite 
enough, hold the belief that very large and powerful 
steamers will be put on the line during the time the Exhi- 
bition is open; indeed the Great Eastern herself has been 
proposed for the service. But this anticipation, though 
more rational, is not more likely to be fulfilled, for reasons 
to which we shall come presently. It is at all events cer- 
tain that the Exhibition will indirectly render the defects 
of existing arrangements for transport more than ever 
apparent; and it is to be hoped that the inconveniences 
to which tourists are more than ever certain to be exposed, 
will so far stimulate popular feeling that material improve- 
ments will be imperatively dmmaled. It must be borne 
in mind that there are more ways of getting from England 
to France than one, and before any valuable opinion can be 
expressed as to the direction which improvement should 
take, it is n to form at least a good idea of the 
character of the existing systems of communication, their 
defects and their advantages. We fancy we shall do our 
readers quite as service by explaining a little in detail 
the means by which they can a P from Eng- 
land to Paris just now, as by considering at length the 
relative merits of different schemes intended to work a 
radical change in the entire service. At all events such 
an explanation can hardly fail to prove useful, not only to 
those who wish to know all about such gigantic enterprises 
as Channel tunnels and Channel ferries, but to those who 
mean to spend a few days in Paris during next summer, 
without caring much how the service is to be conducted 
after they have gone and returned. 

There are in all eight or nine routes by which the 
traveller can proceed from London to Paris, or vice versa, 
worked by at least a dozen services, In this number we 
do not include those lines of communication which are 
too indirect; as, for —— those by way of Poole and 
Cherbourg, and by St. o and the Channel Islands. 
Commencing with what we may term the long sea routes 
which are not without attractions especially in fine 
weather to those who do not dread sea-sickness—we hav 
first, a tidal service twice a week between the Thames an 
Dunkerque, conducted by two little screw steamers; very 
strong and very dry. The passage occupies about fourteen 
hours; the course steered taking the vessels outside the 
Goodwin Sands, and across half a dozen banks with 
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impossible Flemish names. The fare is extremely mode- 
rate, but the route is far more convenient for goods than 
it is for passengers. Next we have a cheap bi-weekly 
tidal service between the Thames and Calais. The service 
is, or was very recently, conducted by two old-fashioned 
wooden paddle-boats belonging to the General Steam 
Navigation Company. They are very comfortable, but 
very slow. They run either inside or outside the Good- 
wins, according to the wind and tide, and the passage 
occupies about twelve hours. With more powerful boats 
the time could be reduced to nine hours with little 
difficulty. 

Next we have the route, par excellence—that from Dover 
to Calais, The rivalry of the London, Chatham, and Dover 
and the South Eastern Railway Companies has called into 
existence some of the fastest steamers afloat, considering 
their size. They are long for their beam, and, like all 
small and sharp ships, excessively wet when there is the 
least approach to a head sea. Under all circumstances they 
are driven at the greatest attainable speed, and a collision 
near Dover, the details of which must be fresh in the minds 


of mauy of our readers, goes far to prove that the voyage. 


is by no means dévoid of danger, The passage is, as a 
rule, rough and unpleasant, and usually occupies an hour 
and fifty minutes; it is rarely performed in eighty minutes, 
the time bills to the contrary notwithstanding. The 
cabins are small and inconvenient, and very badly venti- 
lated—a circumstance which greatly aggravates the suffer- 
ings of the sea-sick. 

The railway service between Calais and Paris is by no 
means what it should be, but its inconveniences are almost 
lost sight of when compared with those of the voyage, 
which might be in great measure removed by the em- 
ployment of larger steamers. Those who are familiar with 
the splendid steamers conveying the mails between Holy- 
head and Kingstown have frequently suggested the esta- 
blishment of a similar service between Dover and Calais; 
and the fact that steamers rivalling, or even surpassing, the 
Leinster or Connaught in size and speed have not long since 
been put on the route, is usually attributed to the parsi- 
mony of the railway or steamboat companies. The truth 
is, however, that larger steamers than those now in use 
cannot be employed with safety, if at all, as the harbours, 
especially that of Calais, are shallow and inconvenient. 
Any scheme, therefore, such as that advocated by Mr. 
Fowler, to be complete, must necessarily contemplate the 
improvement of the berths at both sides of the Channel, 
and to a certain extent the enlargement of both har- 
bours. As the service is now conducted the arrival 
of the boats at the Calais side seldom coincides with 
the time of high water, and some difficulty is experienced 
now and then in effecting a landing. The railway com- 
panies, indeed, state prominently that “no small boats are 
employed ;” no deeper satire on the entire system of tran- 
sit can be conceived. It is not easy to imagine how the 
use of small boats in connection with the steamers working 
the great mail and passenger route between two such coun- 
tries as England and Francecould be contemplated for amo- 
ment in the latter half of the nineteenth century. Yet it is 
certainly matter for gratulation that passengers can nowland 
directly on the quay at Calais or Boulogne instead of being 
habiell Geer the side into an open boat, and so taken ashore. 
The entire trip from London to Paris occupies about eleven 
hours, of which about six hours are taken up by the tedious 
run from Calais to Paris. The number of places likely to 
be required in the train is calculated with much precision 
by the French officials, and, therefore, the carriages are 
usually well filled; a circumstance which, however good for 
the railway companies, certainly in no way conduces to the 
comfort of passengers, especially in hot weather. 

We have next the cheap route from the Thames to 
Boulogne. The service is conducted on the tidal system 
by fine-looking but rather crank steamers, deck loads of 
“returned empties” and cattle not adding to their stability. 
The decks of these vessels are usually leaky. Possibly they 
are rotted by the filth inseparably connected with the con- 
veyance of cattle, or by the leakage of beer casks. When 
the steamers are not loaded with cattle, however, they are 
comfortable enough. The passage has been made, we 
believe, in about eight hours, but it usually occupies 
nearly nine hours and a-half. There are, besides, two 
tidal services daily between Folkestone and Boulogne; 
beyond question this route is the most convenient of all, 
and that usually preferred by opera singers and tourists— 
that from Dover to Calais being more in favour with 
merchants, bankers, and professional men. The voyage is 
frequently performed in about one hour and forty minutes, 
and during equinoctial gales with a fearful sea running it 
has been accomplished in three hours, The route is not 
wholly unobjectionable : the course taken by the steamers 
leading them across two dangerous sand banks, the Ridge 
and the Varne, nearly awash at low water springs, on 
which the sea breaks heavily. The fares are not so high 
on this line as they are between Dover and Calais, and the 
entire journey from London to Paris, or vice versa, is fre- 
quently performed in ten hours. The steamers, fast and 
excellent sea boats, are the property of the South-Eastern 
Railway Company. They have precisely the same defects 
as those on the rival line to which we have already referred 
—they are too small, and the cabins are wretchedly venti- 
lated. The harbours, both of Folkestone and Boulogne, 
are inconvenient, still the accommodation would possibly 
serve for larger steamers than those now used. We advise 
our readers to take this line in easterly winds; that from 
Dover to Calais when those from the wes‘ prevail. 

Sixth on our list comes the line from Newhaven to 
Dieppe. The service is tidal, one or two departures each 
way daily. The fares are moderate, and the regular boats, 
which are the property of the Brighton and South Coast 

Railway Company, seldom convey cattle—a service to 
which the company devote a couple of small screw steamers. 
Much inconvenience is sometimes experienced in entering, 
or rather, attempting to enter the harbours, from want of 
water. Thus a steamer leaving Newbaven at three-quarter 
ebb will arrive in Dieppe roads at quarter flood, and she 
must then wait outside the bar till the tide signals indicate 
a depth of at least eight feet, Communication is established 





between ~~ and Paris by the French Western Railway 
Company. The run might be done in four hours, yet it 
occupies five or six. ’ 

In addition to those routes, there are two others worth 
notice, one from Southampton to Havre, the other from 
Littlehampton to Honfleur. The first is worked by a bi- 
weekly tidal service. The steamers are strong, not very 
fast, and wet. The route is cheap and not uncomfortable. 
Should any of our readers adopt it, they will find in a day 
spent in the examination of the Havre docks full compensa- 
tion for any little inconvenience they may undergo. The 
passage is performed in from eight to ten hours, about a 
sixth of the voyage being in smooth water. ‘The route 
from Littlehampton to Honfleur has not much to recom- 
mend it, as the voyage is excessively tedious. 

Of the eight lines of communication which we have thus 
noticed, it will be seen at a glance that but three are avail- 
able for travellers with whom time is an object, viz., those 
between Dover and Calais, Folkestone and Boulogre, and 
Newhaven and Dieppe. ‘The precise locality to which the 
tourist may wish to proceed, will, of course, influence him 
in his choice. The whole English world will gravitate 
towards Paris this summer, however, and for this reason, 
among many others, we prefer to estimate the merits of the 
different services noticed, solely on the basis of the relative 
advantages they possess as means of communication with 
the capital of France. We must reserve for another 
article the consideration of the railway service between 
the French ports mentioned and Paris. For the present it 
must suflice to state that it is in many respects very inferior 
to ours. They do xot manage all things better in France. 
The most important deduction to be drawn from the plain 
statement of facts we have made, which we believe to be 
substantially accurate — setting aside the unimportant 
changes in hours of departure, speeds, &c., made now and 
then by railway and steamboat companies—is that the 
great defect marring the entire system of communication 
between the opposite sides of the Channel, is the want of 
good harbours. We have carefully watched and brought 
before our readers every scheme possessing any value 
which has been proposed up to the present for bridging the 
Channel. That a tunnel will ultimately be constructed is 
quite possible. That it willoccupy many years in its construc- 
tion is absolutely certain. Meanwhile what is to be done? 
Mr. Fowler has given the best answer to this question long 
since. Ample harbour accommodation and powerful 
steamers, long enough to be fast, wide enough not to roll, and 
comfortable enough to excite a feeling of regret in the 
mind of the tourist who exchanges their saloons for a seat 
in a railway carriage, would probably render a tunnel unne- 
cessary, at all events during the reign of the present gene- 
ration. But no half measures will suffice; and in the con- 
struction of fine steamers and the improvement of the 
means by which access may be gained to them from the 
shore, very large sums must of necessity be expended, and 
no inconsiderable drain will be made on the talents, if not 
the genius, of those who carry out the details of the 
scheme. Much attention is just now being directed to the 
project for a tunnel, a project laughed to scorn by trained 
engineers not so many years ago after all. We have no 
desire to oppose the project, neither are we disposed to ad- 
vocate it warmly. Its advantages are prospective—very 
prospective indeed—and meanwhile we all want to get to 

aris without being sea-sick or wasting time on the way. 
We trust, therefore, that the ferry scheme will be energeti- 
cally pressed. The construction of a tunnel may be per- 
severed in at the same time if need be. The projects will 
not interfere commercially with each other for years to 
come, and even though the case were otherwise, it would 
be better, we think, that the tunnel gave way to the ferry. 
It is possible that we may alter our opinion as soon as we 
are made acquainted with Mr. Hawkshaw’s views on the 
subject. 





STRAINS UPON IRON AND STEEL MASTS. 


In our last number we described somewhat briefly the 
experiments conducted at the testing works of Mr. Kir- 
caldy, with the view of determining the relative resistance 
to transverse rupture of different sections of masts or 
hollowpillars.* An analytical investigation into the results 
of the experiments will demonstrate more fully the ad- 
vantages to be derived from their having been undertaken, 
and also lead to some further practical conclusions respect- 
ing their merits and demerits. From what we have 
already mentioned, and from what is known of the modus 
operandi of the testing machine, it will be at once apparent 
that the various specimens tested to destruction occupied a 
position precisely analogous to that of a beam supported at 
both ends at a distance apart of exactly 100in., and loaded 
with a weight placed on the top at the centre of the span. 
Whatever may be the actual ditference between the action 
of a breaking force no matter how gradually it may be 
applied, and that of mere dead weight, is of no consequence, 
as we know nothing about it, and must, therefore, be 
content to consider the force applied in tons to frac- 
ture the specimens operated upon as equivalent to so 
many tons of dead weight. We are the more justified | 
in assuming this identity since the strains are aug- | 
mented so very gently by the use of the testing machine | 
when delicacy, as in these experiments, is an object, that | 
nothing approaching to an impactive or concussive action 





comes into play. Mr. Fairbairn has shown for rectangular, 
circular, or elliptical tubes, that the general formula W = 


Ad¢ holds good, in which W is the breaking weight at 





the centre of the tube, d the total depth from out to out, 
l the span between bearings, and C a constant to be deter- 
mined for each particular form of tube, and A the gross | 


area of the cross section. The value of C therefore be- 





* We have since found that the dimensions and weights given, which we 
obtained at the moment the tests were in progress, are not quite accurate ; we 
have been favoured with a copy of Mr. Kirkaldy’s report, and can now lay 
before our readers the true figures. The weight per foot of the first specimen 
was 78°7 lb., and the net sectional area 19°06 square inches. ‘he weight per 
same unit of the wrought iron tube constructed on Mr. Deane’s system was 
156°31b., and the net area 32°5 square inches. The weight per foot of the 
B steel speci was 56°2lb., and the net area 11°30 square inches. 
The area of the steel mast built of Mr, Deane’s steel was 11°43 square inches, 





and the weight per foot 57 Ib. ' 


| and substituting these values in the equation C = 


~ 
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l bs oy a 
< remaining constant in similarly constructed tubes, [¢ 


comes, by reversing the equation, C The ratio 


that of hf does not do the same, it is evident that the value 
ys 
for C will vary, and the higher it becomes the greater the 
comparative strength of any given specimen. If the value 
of A be common to two girders, while that of W varies, it 
will at once indicate that the material has been better dis. 
tributed in the one instance than in the other. The value 
obtained for C is therefore not merely an indication of 
comparatively superior strength, which might arise from 
simply adding more material, but a criterion of the manner 
in which that material has been distributed, since this 


latter condition depends upon the ratio of if Having, 


therefore, ascertained by direct experiment the value of W 
for any particular form of tube or girder, we can proceed to 
apply the formula for determining the value of C. 

In the first experiment to which we alluded in our last 
number, made upon a mast of the ordinary construction 
used in the navy (see Fig. 1), the following were the dimen- 
sions of the specimen, cor- 
responding to the letters in 
the formula:—W for practical 
accuracy may be taken at 50°5 


tons; 6 = in all cases 100 
inches; d = 13 inches; and 
A = 23°25 square inches, 


From these data we find C = 
167 tons. The ratio of the 
breaking weight of this tube 
to its own weight was as 
161 : 1, a very large propor- 
tion; but short tubes and 
girders must necessarily give an enormous ratio when 
compared with long ones. Out of nine experiments con- 
ducted by Mr. Fairbairn, the ratio of the weight of 
rectangular tubes to their breaking weight was 1: 27. 
On looking at the section, it will be seen that it is prac- 
tically defective in two points. It has no internal bracing 
and no outside wrappers over the joint. It is impossible 
to suppose that were this section increased in diameter 
and employed in long lengths that it could give good results 
without some slight internal bracing or diaphragm. Those 
who have seen in some of cur recent impressions the plates 
and description of the rectangular wrought iron columns, 
80ft. in height, supporting the roof of the great nave of the 
Paris Exhibition, will not have failed to remark how strongly 
they are braced by internal diaphragms. In Mr. Clark’s 
work on the Britannia and Conway tubular bridges the 
author remarks upon the want of diaphragms or stops in 
the cylindrical tubes experimented upon in connection with 
that great undertaking. The fact that there are no out- 
side wrappers may seem to suggest a reason why the tube 
yielded “4 extension instead of compression. It has 
sometimes been attempted to do away with wrappers 
altogether in the joints of a structure which are exposed 
to compression only, by planing the ends of the plates, and 
so causing them to abut against each other with great 
accuracy, but the attempts have proved failures. How- 
ever, it is well known that double wrappers are not so 
much needed over joints exposed to compression as over 
those acted upon by a tensile strain. There is one point 





| which should not be lost sight of with respect to the testing 


of this tube, and that is that 
for the short length operated 
upon, no internal bracing or 
stiffness beyond that afforded 
by the longitudinal tee irons 
was required. I: was favour- 
ably constructed for the spe- 
cial cirecumstancesunder which 
it was tested. Passing on to 
Fig. 2, representing the tube 
constructed on Mr. Deane’s 
patent, we have the other 
extreme. Itmight be said to be 
alidiaphragm, andalthough having the same lengthand depth 
as the preceding one, its sectional area reaches the amount 
of 46°5 square inches. Its breaking weight was 74°5 tons, 
wil 

Ad 





we 


have C = 12°5 tons, thus at once evincing a canparative 
loss of strength, and an injudicious distribution of the mate- 
rial. The ratio of the weight of Mr. Deane’s tube to its 
breaking weight is as 1: 141, instead of 1: 161 Where 
3 is constant the ratio of the weights of two tubes to 


their breaking weight should be identical, supposng them 
to be equally well constructed. 

As the two specimens of steel masts experimented upon 
were as nearly identical in weight and sectional area as 


| possible, we may take a mean of their two breaking veights, 


which varied by less than half a ton in deducng the 
value of C. Taking the breaking weight at 25°5 tas, the 
area at 16°5 square inches, the depth at 8in., ad the 
length as before, we obtain C = 19°2 tons. The mean 
ratio of the weights of these two tubes to their braking 
weights is 1: 112. They were similarly constructed ‘o the 
section shown in Fig. 2. In investigating the strengh of 
girders the problem is to ascertain the ratio of Lf vhere 
W is the weight laid on and F the longitudinal sain 
upon any of its fibres. It may show that the value of F 
is equal to that of C, already found for the three tubes, 
In beams of the nature, and under the conditions to wlich 


| the present one were subjected, the general expressioi is 


WwW — ve = r,* ) where ¢ is the distance of the fibre: F 


_ 4cl 
from the neutral axis, 


In the case of the extreme fibres ec = r= 4 and whee 
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the thickness of the tube is small in proportion to the 
a > 


diameter, we have by substitution ¥ = and F = 


x 


Ww xe =C. In Mr. Fairbairn’s work on the application 

a 
of cast and wrought iron to building purposes, the value of 
§S, given in the mathematical investigation at p. 241, 
same as that for F here. The Government section has the 
practical advantage of being easy and cheap in construc- 
tion, whereas that of Mr. Deane is not only troublesome 
but expensive. The effect upon the material of bending 
up the edges of the plates by heating them was well 
demonstrated by the nature of the fracture, a distinct line 
of demarcation in its character pointing out where the 
bending commenced. 

The ordinary assumption made with respect to the 
strength of girders of any form of cross section is that the 
law of uniform reaction is true, and that all the fibres 
exercise a resisting force which is in proportion to the altera- 
tion of their length. As the radius of the curve, and con- 
sequently the shortening or lengthening of the fibres ac- 
cordingly as they are in compression or in tension, depends 
upon its distance from the neutral axis of the beam, it 
follows that the force exerted by any individual fibre is 
directly proportional to its distance from the same line. 
This law, of course, only holds within the limits of elasticity 
of the material. It may be mathematically expressed as 
follows:—If S be the strain per square unit of 
distance d from the neutral axis, then the strain S' upon 
any other square unit situated at a distance d' will be ex- 
Sx d'! 

” Sis 
apparent that in girders constructed in a manner similar 
to those under consideration, with a portion of the 
metal at the maximum, and another portion at the 
minimum distance from the neutral axis, that the mean 
value of the distance, or of d', would afford a pretty 
clear idea @ priori of the relative strengths of the two simi- 
Jar specimens. The quantity of material or the amount 


pressed by the equation S' = From this it is 


taken into account, for calling its area A the total force 
i 7 S i ° 2 
exerted by it is Axsx@ Thus, in Fig. 1 the whole 
( 1 
, ae 
63lin. The ribs of thetee-ironsare lin. deep and in. thick, 
and supposing them to be acting at their centre of gravity, 
we may assume the mean value of d' for the total section to 


area of the ring is acting with a leverage of 


area at a | 





the great mass of information regarding permanent way at 
the disposal of engineers that it deserves some notice in 
our columns, We have repeatedly pointed out that the 
elasticity deemed an essential element in every system of 
permanent way is habitually obtained almost altogether 
from the ballast, not from the sleeper; and in proof of this 
assertion we might proceed to show that systems of iron 
permanent way in which there is no substitute, or a very 
imperfect substitute, for anjelastic sleeper have been em- 
ployed with fair results. Of course, we do not mean to 
assert that wooden sleepers do not promote elasticity, but 
it is certain that they promote it so slightly that unless 
aided by the ballast on which they repose, they would prove 
practically rigid. It is not easy to distinguish between the 
resilience of the various parts of such a complex arrange- 
ment as is really represented by the roadway of a modern 
railway line, and for this reason it is probable that undte 
resilient values are attached to various parts of the com- 
ponent system. But there can be no doubt that the 
elasticity of ballast is in cne sense underrated, and that of 
wooden sleepers overrated. It is not easy, perhaps, to 
define exactly what is usually meant by elastic permanent 
way. Treating the term elasticity as accurately explaining 
the peculiar well-known phenomenon displayed by india 
rubber when compressed or struck, it must be admitted 
that ballast is not elastic; but on the other hand, if we 
define an elastic substance as one capable of deadening 
vibration, then it must be admitted that good clean ballast 
is elastic in the fullest sense of the term thus applied, and 
daily experience goes to show that this characteristic is far 
more essential to smoothness of motion than what may be 
termed true elasticity. The functions performed by ballast 
find their analogy in the performance of felt under pres- 
sure or impact, far more accurately than in the performance 
of india rubber under the operation of like forces; and felt 


| has been found to answer better practically as a rail 


| 





cushion than india rubber. It is not to be supposed, how- 
ever, that ballast is really that on which we may rely with 
most advantage for resilience, but it is certain that with 


; , mat | properly constructed carriage wheels which would reduce 
of sectional area acting at a certain distance must also be | ; 


dead weight to a minimum, it would suffice for every 
purpose unaided by sleepers; and we are disposed to believe 
that the time is approaching when no attempt whatever 
will be made to introduce more elasticity into a road than 
can be thus obtained, the rails being supported directly by 
the ballast, and spring-seated tires being used with not the 
engines alone, but with the entire rolling stock of the 
country. In putting forward such a proposition, we are 
perfectly aware that we express the opinions of a very 


be 57in. Comparing this with the tube upon Mr. Deane’s | limited number of engineers, and directly controvert those 
system we at once perceive a considerable difference. The of the majority; yet the pap eee will bear the test of 
mean leverage of all the different parts of the latter is | rigorous investigation, and is based, not on theory, but on 
barely 4in., but this is not the worst, since the equation facts. It must be admitted that if ordinary rolling stock 


s : ' . ; 
A x8 x d' gives very bad results for Mr. Deane’s tube. 





€ 

Thus taking the sectional area of the diaphragm plates and 
the four angle irons at the centre, we find it equal to 
17 square inches, nearly half the total sectional area, and | 
the whole of this is acting with only a leverage of 2!in., 
evidently doing but very little work. Experiments of this 
nature fulfil a twofold object: they confirm the principle 
of science, for there never was an experiment yet that | 
falsified science, although from many extraneous causes | 
they sometimes do not confirm it so fully as could be 
wished, and, moreover, they convince sceptical people who, | 
in fact, are not to be convinced in any other manner, inso- | 
much as they both distrust and ignore scientific and theo- | 
retical investigations. 
tubes do not appear to have been in accordance with the 
difference in the weights and breaking strains., They both 
practically gave way with the same amount of deflection, 
the difference being only 0°09in. The superior toughness | 
of the Deane steel was well shown by the far greater 
amount of deflection it bore before giving way, in com- 
parison with its rival.* 

A mast occupies the position of a long pillar exposed to 
transverse strain, and is very much in the position of a long 
crane post. If H be the horizontal component of the force of 
the wind, 5 the strain upon the mast, and ¢the angle of rake, 
we have S= H_ x sec. y. It appears to us that the results 





~ of the experiments demonstrate that while the Government 


section is theoretically the strongest, weight for weight, 
and incontestably the simplest in construction, yet that it 
would certainly be too weak internally for long lengthsand 
large diameters, Again, Mr. Deane’s section is evidently ; 
too strong internally, so much so as to cause an enormous 
waste of metal, and is not designed in a manner scientifi- 
cally or theoretically correct. The Government section 
requires modification and alterations, but is sound in 
principle, while the other is wrong in_ principle, 
and requires new designing. The tube which would 
really fulfil the practical requirements best would be a 
combination of the two. The experiments, so far as they | 
go, ave interesting and instructive, but they require fur- | 
ther confirmation before any reliance can be placed upon | 
the results deduced from them, Bearing in mind the supe- 
rior quality of the Deane steel, there is no question but that 
by a different distribution of material it would give, weight 
for weight, a superior result in one sense to the Bessemer, 
although the forms of both were defective. We should like 
to witness a series of experiments in which the quality of 
the steel was backed up by a scientific distribution of the 
material, instead of it having to act by “ brute force alone,” 
so to speak, in resisting the strains brought upon it. 


CONTINUOUS IRON PERMANENT WAY. 


Mr. Rocnussen’s paper read on the 23rd of January 
before the Society of | Arts, is so useful a contribution to 





* In any constructed or built-up girder the loss of material or the portion 
absorbed in the actual workmanship may be expressed by (A — A,), 
where A = the gross sectional area and A; the nett. Thus a fairer way of 
comparing the strength of the tubes would be by calcu'ating the value of C 
upon the assumption of a being the nett sectional area instead of the gross. 
We shall thus find that in the first experiment, calculating in this manner, 
C = 20°38, and in the second C = 18°66, thus evidencing a nearer approxima- | 
tion than by taking the gross area, The value of (A — A) for the Government 
section is 46 square inches, and for the Deane section 14 square inches, demon- 
strating how much material is employed to very little purpose im the latter. It 
is fair to point out, however, that in large masts the diaphiagm would act to 
much more advantage than in those tested, and also acts the part of the 
brattice in a coal pit when the mast is used as a ventilator. 


can get on without the aid of sleepers interposed between 
the rails and the ballast, stock with elastic wheels will do 
still better. Now, those who recollect the days when the 


| Barlow rail was upon its trial, will be prepared to acknow- 


ledge that the pieces of line laid with it were among 


| the smoothest and easiest they ever ran over—such at least 
| is our own experience. The Barlow rail failed, but not be- 
| cause the road was too rigid, and it is to be regretted that 


a system which promised much was rather hastily con- 
demned, We are not depending on the historical facts con- 
nected with the Barlow rail, however, to substantiate our 
statements. It may be new to many of our readers to 
learn that there at this moment considerable lengths of 
railway, in which the rail reposes directly on the ballast, 


The deflections of the two first | Worked with great advantage, and it was to the description 
| and consideration of these systems of permanent — that 


Mr. Rochussen’s paper was devoted. On the Rhenish 


| Railway, between Coblentz and Oberlahnstein on the 


right bank of the Rhine, Mr. Harwich, engineer of the 
line, has laid down and worked with much success a non- 
sleeper line, which may be thus described. The ballast is 
composed of broken flint laid in a channel beneath each rail, 
3ft. broad at the top and tapering away to a breadth of Ift. 
at a depth of 18in. Directly on this is laid a single-headed 
flat-footed rail, eleven inches deep and weighing 115 Ib. 
per yard, the foot or lower flange being four inches wide. 
‘The space between the rails up to the middle of the head, 
and also the clear way up to the same point outside, is filled 
up with fine gravel rammed hard. ‘The rails are fished 
both vertically and horizontally, the fish plates of course, 
from their great depth, acting to the best advantage ; and 
the rails are tied together by suitable round rods secured 
by a nut inside and another outside the web. Between 
Mechernich and Enskirchen the line is laid with similar 
rails on an incline of one in seventy, and on a curve of 800 
chains radius. After this permanent way had been some 
time in use it was found that the 11in. rail was unnecessarily 
heavy and expensive, and for the line between Kempen and 


| Kaltenkirchen rails 9in. deep have been ordered for a length 


of 15 miles, part of which are in operation, These rails weigh 
85 Ib. per yard, and have a flat foot 5in. wide. The head 
to within lin. of the web is of hard steel, resting on fine 
grain iron. The web and flange are of fibrous iron ; the 
vertical fish plates are 18in. long and have two rows of fish 
bolts for each rail end, and a longitudinal middle rib rest- 
ing against the rail web. The horizontal fish plates are 
18in. long and 8in. wide, and are united to the lower flange 
of the rail by outside bolts and cramp plates, thus leaving 
the foot unweakened by bolt holes. The cross or gauge 
bars are put alternately either 3in. from the top or 3in. from 
the bottom of the rail; the total weight of the system is 
145 tons per mile, the contract price all round being £13 
15s. per ton, or exclusive of ballast and laying £1985 
per mile. Nothing can be more satisfactory than the 
report of the engineer, which is too long for reproduction 
here. It must suffice to say that the line has been worked 
since June, 1865, with tender engines weighing 37} tons; 
no alteration has taken place in the level of the way, and 
the rails have no where worked into the ballast. “The 
gauge,” writes Mr. Harwich, “ has not in any instance been 
disturbed, and the repairs of packing have been very trifling, 
and far less than with cross sleepers. The whole length 
forms a continuous immovable railway, and though there 
is a little bending at the fish joints, this inconvenience is 





imperceptible compared with the advantages of the entire 
system.’ 

In the beginning of 1864 the Hoerder Works, in West- 
phalia, supplied the Brunswick Railway with two experi- 
mental lengths of iron permanent way of about 1100 yards 
each, of which M. Scheffer, the engineer of the line, writes: 
—“ The two systems lie side by side on a level, half the 
“ distance only ballasted with well drained large gravel, the 
“other half with fine gravel mixed with clay. Both lengths 
“have been worked for more than two ya and are in 
“excellent preservation, continuing to a heavy ex- 
“press, passenger, goods, and mineral traffic. The state 
“of the rails has been uninterruptedly satisfactory, and 
“they have not required the same labour for keeping up 
“which was necessary for the other portions of the line.” 
The iron systems are laid on the main line from the west 
of Berlin, between Brunswick and Wollfenbuttel, on 
which the wear of the oak sleepers and the general repairs 
of the permanent way have been heavier than on any 
other portion of the line between Cologne and Berlin. 
The arrangement may be briefly described as consisting 
of a head with a shallow web bolted between two angle 
irons, the horizontal portions of which form the foot of the 
rail, the system thus resembling one proposed by Mr. W. 
B. Adams, turned up-side down. he angle irons are 
6in. by 6in., placed half an inch apart to receive the web of 
the head. The cross ties are of I section, to the upper flanges 
of which the angle irons are rivetted. They are placed five 
feet apart, The jhorizontal bearing surface on the ballast 
is 274 square in. per running foot of line. The cost has 
been about £3200 per mile, as against £2250 per mile, for 
the ordinary construction with wood sleepers, of course 


including laying down. In an improved arrangement, a 
cast-steel head been substituted for iron with much 
advanta 


In addition to the lines just mentioned, we may add that 
the system of iron permanent way is about to be experi- 
mentally adopted on an extended scale on the Hanoverian 
Railway, oa that excellent results are confidently antici- 
pated. Those who wish for further information we must 
refer to the Journal of the Society of Arts, in which will 
be found very excellent woodcuts illustrating the different 
systems described by Mr. Rochussen, Systems of permanent 
way which dispense with wooden sleepers have long been 
in use in tropical climates, but they have all embodied the 

srinciple of detached supports instead of that of continuous 
sere It is obvious that the weight of a locomotive can 
only be distributed, especially where the road is weak, over 
a limited number of sleepers, and consequently a limited 
surface. When the rail is deep the strain can be trans- 
mitted before and behind to a much greater distance, and 
thus it becomes feasible with a deep rail to provide quite 
sufficient bearing surface with a narrow foot. The cost of 
the continental systems is, however, very high, and we are 
by no means disposed to regard them as representing the 
best that continuous iron permanent way can accomplish. 

It appears, at all events, to be proved that the expense 
of maintenance is reduced by the use of such lines in com- 
parison with that for ordinary permanent way, and all the 
engineers concur in stating that draught is easier owing to 
the absence of deflection on them than on roads laid after 
the usual fashion; neither does a single complaint reach us 
as to want of elasticity. Such lines as we have briefly 
described ss all the elements of permanence. The 
whole idea of iron permanent way with a contipuous bearing 
is full of promise, and such track apparently requires 
nothing to make it certain of success but a reduction in first 
cost, and more elasticity in rolling stock; with improve- 
ments in the process for the manufacture of wrought iron 
beams, it is possible that the cost of deep rails may be 
materially reduced. As regards elasticity in rolling stock, 
it is obvious that much yet remains to be effected. That 
elastic wheels will prove dearer for a long time to come 
than those which now pound our permanent way to dust, 
we cannot pretend to deny; but the facts appear to be 
——_ that by the outlay of more capital in the direction 
we have indicated a considerable saving in working ex- 
penses might be effected which would much more than 
repay the original expenditure in a few years, 

THE THAMES. 

Ir is open to question whether on any other spot so 
many incongruities and contrarities meet as on the shores 
and waters of the Thames in London. The banks of the 
Thames witnessed the dawn of British civilisation, and now 
their condition would be a reproach to a colonial port. 
Near a thousand years ago here was inaugurated the 
movement that covered the land with all its fairest and 
most enduring edifices, now it is fringed with a motley of 
structures and styles of all forms, purposes, and character, 
from a Norman castle and a gothic palace, to the humblest 
workshops and the meanest hut. Its waters have for ages 
been the meeting place for the wealth of the world, and 
all climes, all countries, all civilisations, all human powers, 
to collect or produce, have enriched its tides with their 
countless argosies. Meanwhile, its custodiers have poured 
into it every abomination they could collect or create, till 
its emphatic warnings made the process no longer possible. 
Once it was petted, and honoured, and apostrophised—the 
“water poet” chanted its praise; the “silent highway” was 
a Londoner’s pride ; he frolicked on its banks and covered 
its bosom with gay pageants. Now the last flaunting barge 
is gone; the romance and glitter have for ever departed; asd 
plain, stark, hard utilitarianism in its most uninviting 
forms lords it here in the main. Even the poor romance of 
villany has been driven from its waters, and the nightly drip 
of “mutfiled oars,” or the stealthy paddle of “ mysterious 
wherries,” with their dim but dreadful suggestiveness, give 
place to the “ Thames police,” and the dead level of an en- 
forced propriety. According to the most approved phrase 
ours is the “age of progress,” though it is just possible we 
are a little hasty in setting down the “ pot on age,” so long 
past, as a fable, seeing that the Chinese accumulated astro- 
nomical facts thousands of years ago whose value we 
acknowledge, and that the Egyptians are said to have em- 
balmed one of the nicest astronomical calculations in their 
pyramid before they embalmed their monarch within. 





This is the “age of progress,” though Apelles could paint 
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and Praxiteles sculpture—though the art revelations of a 
subsequent though yet ancient civilisation still throw 
our artists into ecstacies, and have a traditional charm suf- 
ficient to draw all ardent students to their ancient centre 
and home. The “age of ” js doubtless this 
present wonderful age in which we are the actors, and on 
whose wonders we so tenaciously insist, perhaps to some 
small extent because we are ified in the process. But 
how comes it that this wonderful wave of progression is 
not the Thames wave? Why, when overyindog élse has 
“advanced” and “improved” in such rap‘d modes, does 
this old river stick to all the worst of its old habits and 
customs, even to the taxing of .our coals and our wine? 
Yet so it is, and if we could have mest for the last twenty 
years, and on our awaking first have looked on the features 
of “ Father Thames,” we should have declared our twenty 
years’ somnolency a myth, as the Thames of to-day is vir- 
tually the Thames of twenty years ago—not a perpetual 
youth, but a crystallised senility. ‘ 
The steambcats are just what they were, just as ricketty, 
just as inconvenient, just as dirty; with just the same 
reak-neck cabin stairs, and stifling dens of cabins having 
head room only for a child ; with just enough steam power 
to struggle through the bridges against the tide, though by 
no means enough to enable them to avoid the old dan- 
gerous collisions with tide-impelled lighters, to the peril of 
their rotten oldsides. The very “call boy” is unchanged, 
and his “stop her” must have had a remote as well as an 
immediate significance—remotely telling the determination 
of proprietors to “stop” all improvement, whilst imme- 
diately subserving the ends of locomotion. 

These antiquated boats are bad enough, and sufficiently 
show the disregard of their proprietary for all improve- 
ment, all fitting ap ce, all modern appliances and 
conveniences; but we must admit that even these pieces of 
antediluvian lumber are outdone by the Thames landing- 
stages. The main portion of the generality of these stages 
is a superannuated whose powers of flotation are of 
such a character as to require the frequent application of a 
tin pump kept constantly at hand for the purpose. Except 
in special cases this rf is destitute of shelter, seats, or 
guard, and is approached bya passage of many levels, with 
corresponding flights of steps, or inclines, fenced by dreary 
hoardings, and with a floor whose decay threatens you 
with a pop visit to some indefinite region below. In one 
instance, at least, there is a series of these old creaking 
barges tossing about in the swell of the steamers, with 
treacherous handrailed little bridges between, and with a 
series of pay-boxes pitched in the oddest fashion, and in 
the most admired confusion—a confusion so profound that 
the piermen themselves are bewildered amongst them, and 
send you probably to the “Iron-boat” pay-box when you 
want the “ Express,” or to the Lambeth opening when you 
want the Greenwich antiquity, in the shape of the original 
green boat, the venerable father of the whole race of river 
craft. Certainly such a set of crazy, ramshackle, rotten, 
disgraceful steamboat piers as exists between Battersea 
Park and Deptford is not to be found in the wide world 
except on the Thames, and would not be tolerated by any 
civilised people except cockneys, 

And then as to bridges, it is true we have built West- 
minster Bridge, a noble and beautiful structure, and we of 
course have our fine London Bridge. Having these two 
excellent bridges we make the most of them, and take such 
means as are needful to crowd all the traffic upon them. 
Private enterprise, it is true, saw the need of other 
thoroughfares, and was careful to provide them, but 
even when provided the authorities will have nothing to 
do with them. The Tunnel has been quite useless, whilst 
Waterloo and Southwark bridges have been e as 
nearly so as ible by the continuance of their tolls. 
Thus we contrive to crowd the traffic upon London Bridge 
till it. is quite dangerous, even for active and fearless peo- 
ple, to cross it. The three eligible river crossings above are 
meanwhile sparsely occupied, or left in silence and soli- 
tude. Truly the ways of civic authorities are inscrutable. 

The venerable mud banks of the Thames, after long 
exerting their powers upon the poor crowded near them 
by the necessities of residence or labour, at last took to the 
unpardonable practice of poisoning our legislators, who 
thereupon left off law-making and betook themselves to 
the sweeter and healthier spots so easily within their reach. 
This contumacious conduct on the part of Father Thames 
condemned him to sundry hasty corrections. The evil 
communications that corrupted his manners were 
ordered to be at once discontinued, and a complete restora- 
tion of his lost purity of character was icted as the 
result, Only a small matter of a million people continue 
still to pour pollution into his waters above London, and 
such is the absolute purity of Thames water now that 
sticklebacks have been seen at Loudon Bridge, and two 
swans, usually called white, but which, in the interests of 
truth, we should say were dark grey, are often seen near 
Southwark Bridge, though certes they look very melan- 
choly. 

The ancient river has still on its waters the tumblin 
b.rges that from time immemorial have lumbered up an 
uvwh with its tides, and conveyed all its above-brid 
merchandise. These clumsy and unmanageable vesse 
with their solitary rower ever straining at long oars that 
seem to produce no effect except in making himself look red 
and exhausted, go floundering about in their ancient con- 
fusion, now threatening to poke their noses into a cluster of 
piles, now to crack themselves in two by bumping midships 
on a bridge pier, or yet again to stave in the sides of a steam- 
boat whilst meeting her struggling up stream through a 
bridge. Two or three tiny steam tugs are occasionally met 
with a captive train of these usually independent vessels, but 
somehow they look melancholy and half ashamed of the 
innovation they embody., Nobody takes: kindly to them 
evidently, and we should not be surprised any day to find 
that they had been spirited away, and left the navigation 
of the Thames in-the primitive state on which they are the 
only modern innovation. ; 

‘he warehouses that fringe the river banks are matchless 
as examples of that purely British style of architecture, 


the higgledy-piggledy. In form, outlines, materials, pur-- 





meannesty but to supply a 
-beautiful, healthy,;and broad line of communication; hers 


se, position, stability, they are as contradictory and 

eterogeneous, as suggestive of all jarring and conflicting | 
notions, as destructive of all general effect and harmonious | 
appearance, as they could ibly be. It is costly to build | 
on the foreshore, so a building is pitched pretty clear of the 
water; the neighbouring structure had a contrary inspira- 
tion, and so we secure a beautiful variety of shore line—a 
oe zigzag, with ins and outs at every practicable 
angle. Bricks suit the builder here, and his structure is 
guiltless of stone throughout. His neighbour feels ditfe- 
rently, and employs stone only, Now the castellated style 
is affected, and is flanked by an observatory on one side 
and a shop on the other. Here the utility of publicity 
dominates, and a front all signboard results. Now an 
enormous gasometer, a well-tended garden, a gothic build- 
ing, old city houses, fine old Government offices, a modern 
dueal mansion, a shoppy shabby pile, a palace and a timber 
yard, follow each other in od succession, and lend 
variety, if not a charm, to the banks of the Thames, the 
effect being heightened by a wide fringe of mudbanks 
here and there at low water, a mass of anchored or 
a raft of timber. 

Such is a literal photograph of the noblest of. rivers 
belonging to the wealthiest of nations, and much reason have 
we to be dissatisfied with the picture. There is not a spot 
in the universe affording the opportunities for works of 
utility’ and embellishment that are here afforded, at 
the same time creating the means for their accomplishment 
in such bounteous profusion. If even a tithe of the 
revenues a magnificent port like this might, under com- 
prehensive and able management, have afforded, had been 
spent in improving its commercial facilities and in plannin, 
and directing, if not actually creating, the architectu 
embellishment of its banks, we should now have had 
river resources ministering to our health and recreation as 
well as to our comfort, and river surroundings that would 
have proclaimed, and reacted beneficially upon, our national 
taste. In lieu of this we have made our noble river a 
monument of our utter incapacity of government, and a 
great exhibition of the sordid meanness and littleness 
of the metropolitan mind. And in this we seem to 
have belied all the instincts of our nature; and run in the 
teeth of all history and ali precedent, so inveterate is our 
incapacity, and so essentially mean is our love of gain. 
We fire at tales of Tyrian glory, and glow over the 
story of the Deigma and Phreattys, and fall into ecstacies 
over the “Stones of Venice;” and then, with wealth and 
opportunities greater than Pheenicia and ancient Greece, 
and all middle age republics combined could ever com- 
mand, we enshrine our meanness and incapacity in the 
dirtiest of rivers, and the shabbiest of shores. Strange to 
say, our provincial ports show far more enterprise and love 
for what is fitting than does the metropolis. The Mersey 
is a splendid river, and its surroundings and appliances 
are in perfect keeping. It has the most noble and capacious 
of landing stages, the finest of ferry boats, capital river 
steamers, docks that are the wonder of the world, ware- 
houses that do honour to its banks by their uniformity of 
plan and vastness of proportion, and the evidences every- 
where present of a presiding power equal to the occasion. 
The sister capital, much as we flout Irish incapacity and 
misrule, is immensely ahead of London in the care she 
takes of her river and its belongings. The Seine is, as 
matter of course, cared for and embellished with the 
capacity and taste so characteristic of our Gallic neigh- 
bours, Nowhere in the world, ancient, middle-age, or 
modern, can such an example of incapacity, and such 
abandonment to the petty rule of gain be found, as in the 
metropolitan management of the Thames. 

We are not forgetting, whilst saying these severe things, 
that railway enterprise has been very busy in crossing the 
stream by excellent bridges that, with a little more art, in 
the latest example at least, might have advanced some 
claim to elegant fitness; and in adorning its shores with 
stations really noble, despite the preponderance of 
utilitarianism in their style and conception, These are 
grand and most useful works truly, but due, be it re- 
membered, not to metropolitan influences or management, 
Had there been the presiding metropolitan power existent 
and active, whose non-existence it has been our object to 
point out and deplore, even these great and noble works 
would have followed a far more uniform and homogeneous 
plan. Instead of being, as now, new examples of in- 
dividual and independent energy ard enterprise, with no 
relation to each other, and none to the great unit of which 
they ought to form subordinate and harmonious parts, 
a capable central authority would have moulded them into 
consistency and keeping with the general plan of utility 
and embellishment it would long ago have conceived for 
the development and completion of the metropolitan 
Thames. Now, the fatuous incapacity of the metropolitan 
authorities to govern has allowed the expenditure of 
millions to go by and only to make more signal additions 
to the higgledy-piggledy that is at once their monument 
and their 2 By 

Nor are we forgetful of the Thames embankment whilst 
we thus speak. We cheerfully admit that it is a great 
and noble work—one of the greatest and noblest London has 
nee We are not without hope that it will do 
something towards rmmoving the reproaches we have 
poinved out. If.the art it embodies be as good as its 
engineering, it will, as far as it goes, do much to transform 
meanness into beauty, and to displace heterogeneous 
deformity by the substitution of well adapted and well 
developed unity. © But, after all, how much it is behind 
its time. -We ought to have had an embankment a 
hundred years ago, and should have had but: for our 
selfish incapacity. And then how slow’it is in appearing, 
and how many hitches, one after another, seem to threaten 
its indefinite suspension.- And even when all is-done that 
is now planned, how very small a portion it will form of 
wha: is needed. An embankment’ reaching only to 
Blackfriars Bridge leaves the main question untouched. 
Right down the river we. have a fine foreshore on either 
side that only needs utilising, not. on to redeem: the 
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all is now narrow, pent-up, and deformed. There are, 
doubt'ess, difficulties in the way of approaches and navi- 
gation, but certainly none that the skill and enterprise of 
our engineers cannot overcome if the question be fairly 
laid no ae them. It is not really a question of engineer- 
ing resource, but of petty selfishness and quibbling little- 
ness with which Parliament should deal in a large and 
determined spirit. With a comprehensive embankment, 
careful accommodation for river traffic, well supervised 
boats and landing stages, a well dredged river, and pure 
water, all the legitimate ends of utility would be promoted 
and developed, a national reproach would be removed, and 
our noble river would legitimately minister to our taste, 
our health, and our pleasure. 








RoyaL NAvAL ENGINEERS -APPOINTMENTS.—-John Sear, chief 
engineer, to}the Galatea; George Lucas and George Booth, 
engineers, to the Galatea; and James Nelson, William T. Bray, 
oat William T. Ray, first-class assistant-engineers, to the Galatea. 
Engineers William Collier and Henry W. White, first-class 
assistant-engineers Frederick Hallett and William M‘Naught, to 
the Rodney. 

DurRinG the past week the following engineer officers of the 
Woolwich Steam Reserve have been awarded certificates of pro- 
ficiency by Rev. Dr. Woolley, Director General of Education to the 
Admiralty :— Mr. C. F. Tha. acting chief engineer, H.M.S, 
Fisgard ; Mr. Joseph Walsh, engineer, H.M.S. Fisgard; and Mr. 
J. B. Davenport, engineer, H.M.S. Fox. The examination com- 
prised the following subjects :— Ist, arithmetic, including vulgar 
and decimal fractions, and square and cube root ; algebra, includ- 
ing quadratic equations, and differential and integral calculus, 
2nd, Euclid, first six books, and plane trigonometry, 3rd, Mechanics, 
dynamics, and hydrostatics. 4th, English grammar, composition 
and history, geography; French translation; el tary chemistry 
and general properties of steam. Three hours were allowed for 
each paper. 

SINGING AND SENSITIVE FLAMES.—Last Friday evening, at the 
ordinary weekly meeting of the Royal Institution, Professor Tyn- 
dall made known the results of some recent investigations by him- 
self into the phenomena of sensitive flames. Sir Henry Holland, 
Bart., F.R.S., presided. Professor =e began by stating that 
the sounding of a hydrogen flame, when enclosed within a glass 
tube, was first noticed by Dr. Higgins in 1777. The subject has 
since been arrestee by Chladni, De La Rive, Faraday, Wheat- 
stone, Rijke, Sondhauss, Kundt, and Schatfgotsh. The jumping 
of an unenclosed fish-tail flame, in response to certain sounds, was 
first noticed by Professor Lecomte, who made the important dis- 
covery that the flame did not jump till near flaring, and at this 
point the thread of investigation was taken up by lrofessor Tyn- 
dall. In his first noteworthy experiment he held a stretched 
membrane or tambourine over the top of a tube containing a 
singing flame; the membrane took up vibrations from the air, 
and gave off a musical note of itsown. He then held the flame 
from a fish-tail gas burner horizontally over the tube. The fish- 
tail flame instantly emitted a musical note of the same pitch as 
that of the singing flame, but of a different quality, so that in fact 
it acted = of a membrane. He then took the flame of a 
candle, and showed that it was not affected by shouting, clapping 
of hands, blowing a whistle, or striking an anvil. Buta narrow 
am of - cd = through the as of the —_ by a 

lowpipe, thereby ucing an incipient flutter, changed the 
er a = flame, so that the sound of > whistle would cause it 
to jump. ne same experiment was then papetes. @ fish-tail 
burner Sing substituted for the candle. All the following expe- 
riments were conducted with flames supplied with common gas 
from a small gasometer, in order to obtain greater and more 
equable pressure than obtainable from the street mains, a con- 
dition essential to success, He did not state the weight used or 
the dimensions of the gasometer; the former appeared to be about 
561b., but it might have been less. He then took a bat’s-win 
burner, giving a broad steady flame, which was increased in size til 
it neared the point of roaring. Then, upon sounding the whistle, 
the flame responded by roaring, and thrusting suddenly upwards 
eight long quivering tongues. A clinking noise, made by striking 
a distant anvil with a small hammer, made the flame jerk up its 
eight tongues at each blow. Long narrow flames were next em- 
ployed, and gave more striking results. A thin flame, 18in. long 
and smoking copiously, hom down to the height of 9in. at the 
sound of the whistle; its brightness increased, and the smoke dis- 
appeared. Two flames were then produced, one long, narrow, and 
smoky, the other forked, short, and brilliant. On sounding the 
whistle, the first became short and bright, and the last narrow and 
smoky, one being the exact complement of the other. ‘ Here, 
again,” said Professor Tyndall, ‘is a flame of admirable steadi- 
ness and brilliancy, issuing from a single circular orifice in a com- 
mon iron nipple. I whistle, clap my hands, strike the anvil, and 
produce other sounds—the flame is perfectly steady. Observe the 
gradual change from apathy to sensitiveness. The flame is now 
4in. high. I make its height 6in.; it is still indifferent. I make 
it 10in., a barely goruee quiver responds to the whistle. I 
make it l4in. high, and now it jum riskly the moment the 
anvil is tapped or the whistle sound I augment the pressure ; 
the flame is now 16in. long, and you observe a quivering, which 
announces that flame is near roaring. I increase the pressure; 
it now roars; and shortens at the same time to a height of Sin. I 
diminish the pressure a little; flame is again l6in. long, but it is 
on the point of roaring. It stands as it were on the brink of a 
precipice. The whistle pushes it over. Observe it shortens when 
the whistle sounds, exactly as it did when the pressure was in 
excess. The sonorous pulses, in fact, furnish the supplement of 
energy wie age to produce the roar and shorten the flame. This 
is the simple philosophy of all these sensitive flames. ‘The pitch 
of the note chosen to push the flame over the brink is not a mat- 
ter of indifference. I have h-re a tuning-fork, which vibrates 256 
times in a second, emitting a clear and forcible note. It has no 





effect upon this flame, Here are three r forks, vibrating 
wm ty ee 384, and 512 times in a second. Not one of them 
produces slightest i ion upon the flame. But, besides 


impression 
their fundamental notes, these forks can be caused to sound a 
series of over-notes of very high pitch. I sound this series of 
notes: the vibrations are now 1600, 2000, 2400, and 3200 per 
second respectively. The flame jumps in #@ to each of these 
notes; the response to the hig! note of the series being the 
most ag and energetic of all.” lecturer then showed 
that the flame was more sensitive to the tap of a hammer on aa 
anvil than to the tap of the same hammer on a board, the claug 
of the anvil being richer in the higher notes. He then produced 
an exquisitely sensitive flame, 20in. long, but the slightest tap on 
a distant anvil knocked it down to 8in. The ticking of a watch 
made it duck, also the rustling of silk or r. The ‘‘S’s” and 
other of the higher sounds luced by ing made it dip; and 
as Professor tothe flame some lines of Spenser's 
poetry the flame picked out the sounds to which it could respond, 
and dipped its head the instant those sounds were produced. An 
assistant went in the gallery of the institution, and lightly 
“ chinked ” some ce in his hands; at every chink the flaine 
hortened instantly. A hiss from the gallery reduced it to bulf 
ts A regular clicking noise in the gallery made tle 
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flame dip at each tick. Finally, a musical box was set going on 
the table, and: the flame danced an accompanimer', sometimes 
leaping from Sin. to 20in, and back again, ere was a crowded 


audience in attendance, among whom were Sir John Lubbock, 
General Sabine, President of the Royal Society, and Professor 
Wheatstone, 
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VIEW OF INTERIOR OF NEW FORGE, WITH SIXTY-TON. FLYWHEEL OF PLATE ROLLS. 
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ON A CONSTANT WATER SUPPLY FOR 
LONDON. 


By J. F. Bateman, Esq., C.E., F.R.S. 
(Concluded from page 76.) 

Axovt ten or twelve years ago the city of Chester was supplied 
upon the constant system, after the inhabitants had been long 
accustomed to the intermittent. The company gave ample notice 
of their intention to change the system, and earnestly invited the 
inhabitants to co-operate with them in preventing waste. This 
call was not responded to by the consumers, and the result was 
that the consumption increased so much that the pumping engines, 
which, upon the intermittent system, were capable of affording 
all the supply required by working twelve hours a day, were com- 
pelled to work night and day, in order to supply what was required 
upon the constant system. The company were obliged in self- 
defence to return to the intermittent mode, on which the city is 
now supplied. This, however, is the only case of failure in my 
experience, and it may perhaps be accounted for by want of power 
or resolute determination on the part of the company in bringing 
offenders to justice. : 

I must not omit, however, to notice the great consumption of 
water which obtains in many of the Scotch towns, and notably in 
Glasgow. There, under both the intermittentand constant system, 
the quantity supplied has been enormous; but it is easily 
accounted for and might be remedied. 

Under the old system of intermittent supply, when the water 
was pumped from the Clyde, the gross consumption was at the 
rate of forty gallons per head per day, thirty-six gallons of this 
being due to domestic consumption and waste, the latter element 
being mainly chargeable with the extravagant consumption. 

When re arranging the piping for the reception of the water 
frem Loch Katrine I felt it important to draw the attention of 
the corporation to the large consumption, and to the growing 
habits of waste; and I cannot more clearly explain my views than 
by reading a portion of a report which I occasion to make on 
the rearrangement and extension of the city piping in February, 
1858. In this report, after alluding to the state of things which 
existed, I say :— 

“TI will not enter into the question of whether ‘ constant 
supply,’ or ‘intermittent supply,’ as they have been respectively 
termed, is the best system for the supply of a town. It is your 
intention to give the inhabitants the full advantage of the Loch 
Katrine water constantly laid on, and, from the elevation of the 
Mugdock reservoir, always at high pressure. 

“The two systems have each been warmly advocated, but my 
observation and experience lead me to the conclusion that the 
‘constant system,’ when properly regulated, is much the most 
convenient on the whole, the least expensive to the tenant, and 
not more costly, either in works or water, than the other. It is 
no new or untried arrangement, as has been erroneously supposed, 
for it is the common mode in which most of the large manufac- 
turing towns of the nerth of England have been supplied for the 
ast thirty years. 

‘* Where this system has always been the one adopted, or where 
it has been in existence for a considerable period, with everything 
in good order and under vigilant regulation, the consumption of 
water is, I believe, less than it would be in the same town under 
the intermittent system, supposing that in both cases an unstinted 
supply be given; but where a change has to be made from the 
intermittent to the constant system, very great waste is com- 
monly the result; and it requires the utmost vigilance and the 
most persevering attention, and indeed severity, to prevent it. 

** Under the intermittent system people become negligent of the 
state of repair of their pipes and water fittings; they keep their 
taps constantly open, and are heedless about the waste which 
frequently takes place during the periods of the water being laid on. 
The waterworks’ officials generally wink at this state of things, 
from a feeling that the waste 5 takes place within a limited 
area, and for a limited number of hours, and that it is effectually 
prevented during such periods as the water is wholly shut off. 

“Should, however, the same state of things exist under a 
system of constant supply, and at high pressure, the waste would 
be enormous, and even Loch Katrine would be found inadequate 
to meet it. 

“In introducing the constant supply, therefore, where it has 
never been in use before, the inhabitants should be previously pre, 
eg by due notice of the time at which it would be commenced- 

y imperative injunctions to put their pipes and taps into good 
order, and to abandon the use of all vessels for collecting or 
storing water, except those properly furnished with ball-cocks. 
These injunctions should be followed by the most active super- 
vision, and by the most unmitigated severity which the law admits 
of in all cases of neglect. By degrees the inhabitants would 
become accustomed to the new system, and after a time it would 
work harmoniously and advantageously for all the parties interested. 

“These observations apply only partially to Glasgow, for in 
Gorbals, and over a large portion of the city north of the Clyde, 
the supply has for a long time been constant; but there are dis- 
tricts in which the intermittent system still prevails, and over the 
whole city the pressure and the consequent waste from bad fittings 
will be materially increased.” 

Then with reference to the waste from water-closets, I say :— 

“Nothing can be a greater luxury than a well-kept water- 
closet, perfect in all its parts and appurtenances, properly 
separated from the living rooms of a house; and in a rich man’s 
residence, or in the hands of those who will spare no labour nor 
money to erect them first, and to maintain them afterwards in 
perfect efficiency, it is no doubt the ne plus ultra of comfort, con- 
venience, and cleanliness. But all who are in the habit of using 
them know how much trouble there is to keep them right, how 
frequently they go out of repair, and what a terrible nuisance it is 
when they do. Careless housemaids will put down mops or 
brushes, spoons or cinders, just as it may happen; working appa- 
ratus will get out of order, and soil pipes and drains will occa- 
sionally become stopped. These inconveniences, however, occur- 
ring toa man who can afford it, may be rectified by pains and 
money, and they do not amount, in such a case, to an argument 
against the use of an arrangement which possesses so many counter- 
balancing recommendations and advantages. But change the scene 
to the house of the poor man, or to the dwelling of one who is 
careless of personal comfort, or perhaps of decency, and all these 
inconveniences become evils of very serious magnitude. There is 
seldom space enough properly to separate the water-closet from 
the apartments in which the family live, and if it gets out of order 
it will either be carelessly neglected, or it will cost money to 
repair which cannot be afforded. If the arrangement admit of it, 
most likely the water will be kept constantly running, and the 
soil pan open—the effect of which is to waste the water and to 
permit the free escape of all noxious effiuvia from the drains and 
sewers into the ill-ventilated apartment in which the family 
resides. Nothing could be more perfectly contrived for poisoning 
the atmosphere and engendering disease. Nor is this all. The 
habits of the lower orders are such as to render astate of disrepair 
a thing of more common occurrence with them than amongst the 





upper classes. It is the readiest receptacle for anything that has | 
| per day on the population of 450,000, who are supplied by the two 


to be thrown away, and the absence of toys and amusements 
amongst the unfortunate, cribbed, and cabined children of the 
poor, affords a strong temptation to resort to so capit: i a substi- 
tute as the plug of a water-closet, the unconscious little urchins, 
never dreaming that on every repetition of their fun in opening 
and shutting the pan they allew the escape of poisoned air. 

** The ordinary water-closet, under the best of circumstances, is 
generally productive of much waste of water, and if the cistern 
supplying it be also furnished with a wasie-pipe, the water 
—— away imperceptibly and uselessly may be very con- 
slderable, 

‘IT would, therefore, respectfully beg your attention to this 
subject, both on account of the cost of the water and the health 


of the city, and urge you to institute very active supervision and 
the compulsory use of apparatus of the most approved construc- 
tion, so as to reduce or remedy the evils I have pointed out. Many 
amongst the poorer classes are no doubt as careful to have _—. 
thing in good order and as clean and sweet as their richer neigh- 
bours, but I apprehend this is not the ordinary rule, and much 
improvement must take place in the habits of the lower orders 
generally before these remarks are altogether inapplicable.” 

Then as to cisterns :— 

“ A further active agent in waste is the old system of cisterns, 
which is the n accompaniment of an intermittent supply, 
and which, therefore, prevails over the whole city . Gorbals to a 
great extent included—in consequence of the diminution of pres- 
sure in the pi 

“The use of cisterns is, I believe, indispensable at present, and 
under any system of supply they are attended with so many 
advantages and conveniences, that it may frequently, perhaps 
generally, be desirable to retain them. Under constaht supply, 
cisterns are not absolutely necessary, except to water-closets; but, 
as they have the effect of lessening the pressure the waste from 
bad taps and imperfect fittings is reduced by their use, if they 
themselves are properly fitted up with unexceptionable ball-cocks 
to shut off the water when the cistern is full. If this is not 
attended to the water which may pass off unperceived from the 
waste-pipe of the cistern may be very considerable ; and as the 
cisterns are frequently placed on roofs and in other inaccessible 
places they are not cay inspected, and are never visited except 
In cases of necessity.” 

But one of the great causes of waste in Glasgow was the 
wretched character and condition of kitchen taps and the water 
fittings generally. A rather startling account of these elements of 
waste was contained in a report prepared from careful observations 
= measurements made by Mr. James M. Gale, in Gorbals, in 


** From these it appears that the average daily waste by 135 
families from badly-constructed or imperfectly-fitting kitchen taps 
alone, amounted to 108 gallons per family, or twenty gallons per 
head per day. 

**In one staircase while one careful man wasted nothing, 
another a fellow ran down his sink-stone, for no useful 
purpose to himself, no less than 850 gallons a day. 

**This waste is principally caused by the universal custom in 
Glasgow of using the common ground tap, the worst description 
of tap for water under pressure which can be adopted, and which 
has long since been exploded in all improved and well-regulated 
waterworks in England.” 

No great attention was paid to the warnings which this report 
contained till after the introduction of the Loch Katrine water. 

This took place at the close of 1859, and by March, 1860, the 
whole city north of the Clyde was receiving this water. On the 
6th of June, only three months later, I felt compelled to make the 
following report : — 

“IT must draw your attention to the present consumption of 
water, which is increasing so rapidly as to be really alarming, and 
quite warrants the apprehensions I felt, and the pains I took to 
guard you against it when writing my report on the city piping in 
February, 1858. Referring then to the habits of waste which 
existed, and to the imperfect state of the water fittings, I observed 
that, should the same state of things continue under a system of 
constant supply, and at high pressure, the waste would be enor- 
mous, and even Loch Katrine would be found inadequate to meet 
it. At the time I wrote this, the consumption on the north side 
of the river was a little under 13,000,000 gallons a day. In 
November last, eighteen months later, it had increased to 
14,000,000, and in the beginning of March of this year, after the 
whole of the city'was supplied with Loch Katrine water, it was 
15,000,000 gallons per day. It has gone on increasing since then 
till it now amounts to 18,000,000 gallons per day, being an increase 
of 3,000,000 gallons a day in three months. The consumption by 
the city was measured at the Mugdock reservoir every hour for 
twenty-four hours consecutively in the beginning of this week. 
The greatest draught is about one o’clock in the day, when it is at 
the rate of 22,000,000 gallons a day, and the least at two o’clock 
in the morning, when it amounts to about 14,000,000. At this 
time of the night nearly the whole of this quantity must be 
wasted. 

“The total consumption of the city from Loch Katrine and 
Gorbals together is 22,000,000 gallons a day, being at the rate of 
about fifty gallons per head, and just twice, in gross quantity, as 
much as Manchester and Salford take for a larger population.” 

Upon this statement Mr. Gale, the resident engineer, was in- 
structed to institute such an examination as would lead to the dis- 
covery of the cause of the excessive waste of water. He found 
that from badly constructed and leaky taps alone the waste 
amounted to 7,200,000 gallons per day, equal to twenty gallons per 
head, the value of which, if sold for trade purposes, would have 
been about £50,000 per annum. 

What followed after this will be seen from a report I addressed 
to the Water Committee in January, 1862 :— 

“I must again draw your attention to the rapid increase in the 
consumption of the water. The city on the south of the Clyde 
has exhausted its own supply from the Gorbals works, and is now 
assisted by a supply from Loch Katrine. 

“The gradual increase in the city north of the Clyde has been 
as follows :—In the beginning of 1858 the daily consumption was 
13,000,000 gallons; in November, 1859, just before the introduc- 
tion of Loch Katrine water, it had risen to 15,000,000 gallons; in 
March, 1860, the whole of the city north of the Clyde was sup- 
plied from Loch Katrine, and by June the consumption from that 
source had arrived at 18,000,000 gallons per day. . 

**I then brought the subject prominently under your notice, 
Careful investigations into the causes of waste were made by Mr. 
Gale by your directions. He found that no less than 7,200,000 





gallons a day were run to waste by leaky and bad taps alone, a | 


quantity which he estimated at a money value of £50,000 per 
annum. Stringent supervision was introduced, and _ other 
measures taken for remedying this enormous evil, and by October 
the quantity had been reduced to 13,000,000 gallons, being a 
saving of 5,000,000 gallons a day in three months. 

At this point the consumption remained for a few months, but 
it is again steadily on the increase. At the commencement of 
1861 it was, in round numbers, the same as it had been brought 
down to in October, viz., about 13,000,000 gallons a-day. It was 
maintained at this low point to some extent by so closing the 
valves as to reduce the pressure in the lower parts of the city to 
what was equivalent to only 70ft. in Leight, thus throwing away 
the advantage of high pressure for the extinction of fires and for 
other purposes. 

. 


*By Midsummer the consumption had increased to 15,500,000 | 


gallons. In August the Loch Katrine water was turned on to the 
west end of the Gorbals, and in September the pressure in the 
pipes during the night was increased to about 140ft. These 
arrangements, and a recurrence no doubt to the old habits of 
waste, brought up the consumption to upwards of 17,000,000 
gallons per day, which, added to the supply from the Gorbals 
works, made the total daily quantity supplied to the city 
21,000,000 gallons, or forty-six and two-thirds gallons per head 


works, 

** Here is an increase in one year of 4,000,000 gallons per day.” 

There is a further report on this subject from Mr. Gale in No- 
vember, 1864, giving the details of inspection and the then condition 
of the taps and water fittings, Special regulations had been 
established for the introduction of improved apparatus, but there 
still remained 41 per cent. of those in use which were not consis- 
tent with these regulations. 

This case of Glasgow will no doubt be much relied upon by the 
opponents of the constant supply system ; but the extravagant 
consumption is clearly due to causes which may: be remedied, 
and to the fact that the Corporation have never resolutely and 


perseveringly set to work to apply the requisite remedies. e 
people of Glasgow look upon Loch Katrine as practically inexhaust- 
able. The works are constructed on a scale for bringing more than 
twice the quantity now used. They are their own property, and 
as the water is supplied by gravitation the excessive waste which 
takes place costs them nothing at present. 

I see no reason to doubt that if in this great metropolis the pro- 
viders of water and the consumers of water willeach do their duty 
and work harmoniously together the citizens may enjoy the inesti- 
mable benefit of an unlimited supply of water constantly laid on 
without consuming a gallon more water, if indeed as much, as is 
now supplied by the water companies, 


THE CO-OPERATIVE SYSTEM AT MIDDLESBRO- 
ON-TEES. 

We have repeatedly pointed out that in the principle of 
co-operation was to be sought relief from the evil effects of the 
spirit of antagonism between capital and labour, which directly 
produces strikes, and indirectly tells heavily against the pros- 
perity of the nation. In several cases the co-operative system 
has been adopted with much success, and Messrs. Fox, Head, 
and Co., iron manufacturers, are now giving it a fair trial. 
The firm employ over 400 men in the manufacture of iron 
plates for ships, girders, and boilers. The works are situated 
about one mile from Middlesbro’-on-Tees, with the North-Eastern 
Railway on one side and the river Tees on the other, close to 
the smelting works of Messrs. B. Samuclson and Co, The 
scheme has been in operation since the 20th of November last, 
and Messrs. Fox, Head, and Co. inform us that they already 
perceive increased willingness and good feeling among the men, 
although it is not likely that they can fully appreciate the advan- 
tages of the arrangement until they receive their first bonus. 
The firm intend to compete for the Order of Merit to be awarded 
by the Paris Exhibition Committee. It will, no doubt, interest 
many of our readers to learn the character of the rules under 
which the men work. We reprint them here in full from a copy 
supplied us by the firm. 


Rules and Conditions under which all Workmen are Engaged by 
Messrs. Fox, Head, and Co., Iron Manufacturers, Newport 
Rolling Mills, near Middlesbro’-on-Tees. 

1. The whistle will sound at the following times!:—5.55 a.m., 6.0 am, 
8.0 a.m., 8.25 a.m., 8.30 a.m., 12.0 a.m., 12.55 p.m., 1.0 p.m., 6.0 p.m.. For 
overtime :—6,15 p.m., 8.15 p.m., 10.15 p.m. The third quarter commences at 
3.30. 

2. If any man on time is not at his work when the second whistle sounds the 

number of minutes he is late will be entered against him, and should theso 

minutes amount to more than twenty in a week a quarter day will be stopped 
for every such twenty minutes. If any man is more than ten minutes late at 
once, he will not be allowed to start till the next quarter. 

3. Overtime.—Eight clear hours to eount one day; the same if necessary to 
work on Sunday, or nightwork—except men on the night shift, who will work 
twelve hours for one day, taking meals as convenient. 

4. Time Boardés.—No man allowed to start without a time board; he must 
also furnish such particulars as are required about himself for the register- 
book, and must sign his consent to the rules and regulations of the works. 

5 No time will be allowed except what is properly entered on a time board 
and given in to the timekeeper the same day. Tvtal time to be given in the 
Saturday previous to the pay. 

6. Any man putting in or taking out any other time board than his own will 
be immediately discharged, and render himself liable to prosecution. 

7. Any man giving in more time than he has worked will be immediately 
discharged, and renter himself liable to prosecution, 

8. Day men are not allowed to smoke in work hours. No man allowed at 
any time to smoke in the joiners’ shops orstables. Any workman breaking this 
rule, after being once warned, will be discharged. 

9 Piecework men must be on the"ground at the time appointed by their 
respective foremen; if they are not, or if they leave before the proper time 
without permission, they will be immediately discharged, also any damages or 
loss oceasioned by their absence will be deducted from whatever balance may 
be due to them. 

10. Any workman leaving to his assistant work appointed to be done by 
himself will forfeit his wages in respect of such work, and will be charged 
with any loss or damage which may result from such neglect, and render him- 
self liable to immediate discharge. 

it. Any workman wilfully using iron different In quality or quantity from 
that ordered by his foreman; or any puddler taking iron from any part of the 
works beyond his proper charge to make up his yield, or for any other purpose, 
will be immesiately discharged. 

12. Any workman damaging the machinery or other property of his 
employers, or wasting any materials belonging to them, either through careless- 
ness or design, will be charged with the cost of repairing such damage; and 
any workman having charge of any furnace, machinery, or other instrument, 
is responsible for the same being always in proper order, or must give due 
notice that the contrary is the case so as to avoid stoppage of the work ; if this 
is neglected he will be liable to immediate discharge. 

13. Any puddler endeavouring to pass iron which has been rejected as bad 
will be immediately discharged. 

14, Any shingler allowing to pass iron which is not properly puddled will be 
immediately discharged. 

15. Any roller rolling a piece of iron which is too cold, and thereby risking a 
breakage, will be immediately discharged ; and should any damage result he 
will be liable to be prosecuted for neglect. 

16. Any puddler throwing cinder, slag, scale, or other impurities into the iron 
after it is melted, will be liable to immediate discharge. 

17. Any person through carelessnexs rolling a pair of tongs, or other 
improper article, will be liable to immediate discharge. 

18. Any man taking the tools of another will be liable to immediate dis- 
charge. 

19. Any workman leaving his candle burning, neglecting to shut his gas 
cock, or washing his hands tn oil, will be liable to immediate discharge. 

20. Any workman neglecting to come to or leaving his work without leave 
of his foreman will be immediately discharged ; also any damage or loss occa- 
sioned by his absence will be charged to him, and he will render himself liable 
to prosecution. 

2\,. Strangers are strictly prohibited from entering the works, and any work- 
man giving them permission to enter, or remain, without an order from the 
office, will be liable to immediate discharge. 

22. Any householder leaving the employ of the company must bring the key 
of his house to the office the day he quits their service, and leave the house the 
same time, or he will be liable to immediate ejectment, and no wages will be 
paid until he does so. This will not be enforced if leave to remain be obtained 
from the company or their appointed agent. 

23. Any workman quarrelling with or striking another will be imme liately 
discharged, as well as be liable to prosecution, Any dispute must be referred 
to the principals or their agents. 

24. Any workman leaving the works by any other than the proper entrance 
will ve liable to immediate discharge. 

25. Aay workman refusing to obey any authorised agent of the company, or 
using disrespectful language, will be liable to immediate discharge end prose- 
cution. 

26. Any workman found intoxicated on the works will be liable to imme- 





| diate discharge. 





27. All workmen are particularly desired to abstain from swearing or other 
improper language, and are earnestly recommended to avoid so offensive and 
degrading a practice. 

28. Footings or fees of any kind are strictly prohibited. 

29. Any workman committing @ nuisance in any other than the place pro- 
perly provided will be liable to immediate discharge. 

40. Any workman once engaged wishing to quit the service of the company 
must give notice of such intention on the pay-day, fourteen days previous to 
the time he desires to leave, or forfeit any wages that may be due to him, and 
render himself liable to prosecution, On the other hand, workmen may demand 
an equal notice from the company, or a fortnight’s labourer’s wages, unless 
they have been guilty of misconduct or breach of any of the rules and regula- 
tions of the works, in which case they will be liable to discharge withvut 
notice. % 

This rule will be suspended in cases where both Fox, Head, and Co. and the 
workmen leaving are satisfied to dispense with the usual notice. 

31. All workmen are required to subscribe Id. per week to the works’ 
doctor, also 4d. per week to the North Riding Infirmary, in return for which 
they will be entitled to medical d and admission to the infirmary 
according to the rules of the same. Workmen having families may secure the 
attendance of the works’ doctors for the sume at an extra charge of 2d. per 
week, This, however, is opticnal, 

32. Peisons taking contracts under Fox, Head, and Co., for work upon their 
premises. will be answerable that their workmen abide by rules Nos. 8, 12, 18, 
19, 21, 23, 24, 25, 26, 27, 29, and 33. If they are broken the contractors will 
have to enforce the respective penalties or be subject to them themselves, and 
all contracts are let with this understanding. 

33. No workman is allowed to send for beer or other intoxicating liquor into 
the works under pain of discharge. 

34, No workinan, whether on time or plecework, is allowed to serve or make 
any contract with any other person so long as le is in the employment of 
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Messrs. Fox, Head, and Co., but shall serve them exclusively, unless he obtain 
first their special permission in writing. 

35. The managers of the works will have discretionary power 
commute to a fine the above penalties. in particular cases. 

36. In case of Messrs. Fox, Head, and Co., finding itjdesirable to alter or 
rescind any of these rules and conditions, or the particulars of their co-opera- 
tive scheme hereto appended, or the notes attached thereto, or in case of 
their judging it necessary to make new rules, they reserve to themselves 
power to do the same, on giving a fortnight’s notice of such their intention. 

Revised Nov. 9th, 1866. 

Messrs. Fox, Head, and Co.’s Co-operative Scheme. 

Messrs. Fox, Head, and Co., of Newport Rolling Mills, Middlesbro’ 
hereby give notice that, being under the conviction that the present 
disastrous dispute is really the result of a want of identity of interest between 
masters and men, they have, after due consideration, resolved to adopt the 
following changes in conducting their business for a period of three years from 
dute, and to be continued longer if found to work satisfactorily. In all other 
respects, except where due notice is given, the old rues and regulations will be 
adhered to :— (Note 1.) 

1. None but non-union men will be employed. Every man will be required 
to sign a paper, declaring that he neither does nor will belong or subscribe to 
any trades union go long as he is in the employment of Messrs. Fox, Head, 
Co.—( Note 2). 

2. The firm undertake to give the requisite notice to cease membership with 
the Iron Manufacturers’ Association so soon as the works are again in full opera- 
tion on non-union principles. 

3. Having observed the success of the co-operative principle, as carried out 
by Messrs. Briggs and Sons, coalowners, of Methely. near Leeds, and after 
corresponding with and visiting the same, Messrs. Fox, Head, and Co., intend to 
adopt the following plan, similar to theirs, viz. :—To pay all labour according 
to the scale of wages now preparing by the Iron Manufacturers Association, upon 
which only the works in the said association are open. ‘These prices will rise 
and fall when a general rise or tall takes place in the district. This will not 
prevent any modification of any particular rate or price which may be 
determined upon, (Note 3). 

4. After reserving 10 per cent. to the firm as interest, &c.,on the value of 
the works (Note 4) and all property owned or held by the said firm, the profits 
on manufacturing (Note 5) shall be divided equally between capital and 
labour. For example, if the profits at the end of the year were 10 per cent. or 
under, which would show a not very good condition of trade, the employés 
would receive their wages only, but if they were, say, 17 per cent., as was the 
case last year at Messrs. Briggs and Sons, then one-half of the 7 per cent. 
would be given as bonus to the agents and workmen, and the other half would 
be taken by the firm. These bonuses, when declared, would be paid on appli- 
cation within one month from notice being given that they were payable, to 
every one receiving salaries or wages from the firm, and in proportion to their 
total earnings during the year, Thus the more skill and the more regularity, 
the greater the bonus, 

Provided that, should there be an actual loss, or should the total profit be 
less than 5 per cent., that amount shall in any case be paid, as heretofore, to 
the proprietors as interest, and should they at any time contract, for the 
gencra. good of the concern, any loans or other money at a higher rate of 
interest than 5 per cent., and the profits in that year not amount to such rate 
paid by them, they shall still be entitled to draw the same, or the excess of the 
fame above the rate of profit made that year; and the said amounts, together 
with any actual loss, shall be carried to the debit of the profit and loss accounts, 
to stand against future profits. 


to suspend or 





SUGGESTIONS FOR PASSENGER TRAFFIC ON 
INDIAN RAILWAYS. 


THERE is a great difficulty in this country in satisfying the 
demands for higher speed and more constant communication of 
the small European community who make up almost the entire 
first-class traffic on the different railways. The railway companies 
naturally object to running express trains at a dead loss to them- 
selves, and it becomes a question how far it is possible, with a 
due concern for the interests of a company, to satisfy the wants 
of this very small section of the community, who, though few 
- numbers, are by no means backward in making themselves 
heard, 

During the last fair season the Great Indian Peninsula Railway 
ran regularly an express mail train up towards the north-east 
extension, starting a few hours after the arrival of the overland 
mail, The train is now discontinued; it was not found to pay; 
and naturally, for it is believed that throughout the whole season 
not a single passenger was ever booked by it, the experiment was 
undoubtedly not an encouraging one for the company. ; 

We believe that it may be fairly considered that for some time 
to come first-class traffic will not be a paying traffic on Indian 
railways. At present on the Great Indian Peninsula Railway it 
contributes but 7 per cent. of the total passenger receipts, and the 
expenditure is very heavy. Judging from the latest published 
revenue returns, the receipts in the first-class per passenger train 
mile were nearly three annas, while the expenditure was about 
six annas. We would suggest, then, that it would be worth the 
while of the railway companies to run, not exactly express trains, 
but trains with a speed, including stoppages, of twenty-five miles 
an hour, and propelled by a light class of engine. A slightly 
higher rate of mileage might perhaps be charged to each class, say, 
four pies, two pies, and one pie extra per mile for first, second, 
and third-class passengers respectively. 

We would make this train up to contain six first, twenty second, 
and 100 third-class passengers, and, what is the most important 
point of all, we would, as we said before, use a light class of 
engine with light rolling stock for this particular description of 
trafiic. The first cost of the engine would be much alin the 
working expenses, which are of great importance in this country, 
where tle expense of coal is so heavy, would be considerably 
diminished; and the repairs cf the permanent way of course 
also much reduced. 

Steam carriages and light engines have frequently been em- 
ployed in England, and apparently with great success. In 
Dempsey’s work on railways there is an interesting description of 
the Fairfield steam-carriage, which was built to answer the re- 
quirements of the first and second-class’ traffic on the Tiverton 


| branch of the Bristol and Exeter Railway. We may state shortly 


6. Provided further, that before any dividend is declared in excess of the | 


5 per cent. and interest of loans above-mentioned, a sum cf not more than 
24 per cent. on the total value of the works shall be carried to a sinking fund, 
the property of the firm, and to be used to provide against bad debts, or any 
other casualties affecting the value cf the original capital. This deduction will 
not be made when, and so long as, the said sinking fund thall amount to 124 per 
nt. of the whole value of the works, 

Further, in order to assist the steady saving agents or workmen to 
become themselves capitalists, the firm will avail themselves of the amended 
law of partnerships passed last year, to allow all such to invest in the works 
their savings, to be withdrawable at any time on six months’ notice, bearing 
juterest at 5 per cent, ceriain, and also proportion of half the excess of profit 
when that exceeds 10 percent. To prevent abuse, however, of this privilege, 
the firm will retain power of veto upon the amount thus invested by each 
employé. 

&. Should any investor desire to make his money withdrawable at a fort- 
night’s notice, he can do so by stating such to be his wish at the time of his 
investment, brit in this case he will not be entitled to any share of profits upon 
the same. (Note 6). 

9. The sick, funeral, and building fund will be henceforth abolished. The 
works’ doctor will be retained, and the infirmary subscription continued, 
amounting together to 3d, per man per fortnight. The services of the doctor 
for families at 4d. per man per fortnight will be optional, as heretofore. The 
amount of the building fund now in hand will be disposed of as may be decided 
when the works are again in full operation, in accordance with the object for 
which it was stopped. 

10, In case of any employé leaving, or being discharged at any other time 
than the end of the year, he will still be paid any bonuses which may be 
declared upon that )ear’s working ; but, of course, only upon the amount of 
his earnings during that year, and on application being made according to the 
above rules at the end of the said year. Where bonuses are not applied for 
according to the above rules (Note 7) they will be forfeited, and carried to 
profit and loss account fur the ensuing year, 

11. Lastly, Messrs. Fox, Head, and Co. wish it to be clearly understood that 
they will retain in their own hands, as heretofore, the entire control of the 
management of the works. The accounts will be duly audited at the end of 
each year by an independent public accountant (Note 8), and so much of the 
result as concerns the men will be posted in the office window. The decision of 
the public accountant will be considered final. 

Note 1.—The old rules and regulations referred to have now been revised, and 
in their new form, hereto attached, must be held binding on all employed by 
Messrs. Fox, Head, and Co. 

Note 2.— By trades unions it is not intended to include sick and funeral benefit 
societies, provided their operations are confined to these objects. 

Note 3.—By mutual arrangement between Messrs. Fox, Head, and Co. and 
the workman or workmen concerned, this scale of wages is now prepared, and 
is the same as advertised by Messrs. Fox, Head, and Co. with their co-opera- 
tive scheme, Where the Iron Manufacturers’ Association has no rate, 10 per 
cent. will be deducted from the old rate. 

Note 4.—The value of the works, on commencing with the co-operative 
system, shall be taken at the amount standing in Fox, Head, and Co.'s books, 
ator about thattime, Stock will be taken at the end of each year as hereto- 
fore, by persons properly appointed by Fox, Head, and Co., for that purpose, 
and the vaiue of the works, as shail be made up in the office books by Messrs. 
Fox, Mead, and Co., aud their agents, shall be taken as the basis upon which 
interest and profit are reckoned. 

Note 5.—The profits on manufacturing, to include all profits on the manufac- 
ture of iron of any sort or description in which Messrs. Fox, Head, and Co., 
may engage, but not to include protits on the manufacture of a non-conducting 
composition for which they are proprietors of a patent, and with which none 
but a few men specially engaged have anything todo, On the other hand, a 
separate account will be kept of the plant devoted to this branch of business, 
and the same will be deducted from the value of the plant engaged in the manu- 
facture of iron. 

Note 6.— No person employed by the firm under these rules shall be a partner 
therein in consequence of having put money into the business, of having a share 
in tue profits thereof, or by any other ineans whatsoever, and none of the rights 
or liabilities of a partner shall attach to any such person. 

The firm shall be at liberty to discharge any person employed by them in the 
same manner and for the same reason as they might have done if these new 
rules had not been made. 

Note 7.—That is, within one month from notice being given that such bonuses 
are payable. 

Note 8.—Sclected by the firm, 
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Signed November 9th, 1866. 
Fox, HEAD, AND Co, 
We, the undersigned, in accepting employment from Messrs. Fox, Head, and 
Co., in consideration of certam wages or other money payments agreed to be 
paid by them to us, do hereby agree to serve them exclusively of any other 
person or persons, according to the above rules and conditions, together with 
the particulars of their co-operative scheme and notes as before written. 
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Tue Rattway Smoke Nursance.—Mr. Farnall, C.B., the Poor 
Law Inspector for Yorkshire, has called the attention of the 
Doncaster guardians to the intolerable nuisance arising to the 
inmates and officers of the workhouse in that town by the smoke 
emitted from locomotives upon the Great Northern Railway 
which paases within a few yards of that institution. Mr. Farnall 
paid his first official visit to the workhouse a few days ago, and he 
noticed the great quantity of smoke produced by the locomotive 
engines, and he has since pointed out the same to the guardians, 
and recommends, from this and other causes, that a workhouse 
should be provided in another locality. The guardians at their 
last meeting acknowledged the great annoyance arising from the 
smoke produced on the railway, and the clerk was directed to 
communicate with the company, so that the evil might be dimi- 
nished. Should this communication be unattended with practical 
result, it is probable that the local Board of Health will take pro- 
ceedings against the company. ‘The complaints made of the ex- 
cessive whistling on the line has led to an order which prohibits 
engine-drivers from whistling to attract the attention of the 
signalmen before the time for the departure of their trains, 


that the engine and carriage were on one frame, hung on six 
wheels, and propelled by two 8in. cylinders, with 12in. stroke. 
The body was divided into two compartments, one first and one 
second-class, containing altogether fifty-eight passengers. This 
carriage ran a trip of seventy-eight miles from Exeter to Bristol, 


| with a load of forty-one tons behind her, in 3 hours 37 min.; the 


| important point, however, was the consumption of coke. 


maximum speed attained was forty-seven miles an hour, and the 
average travelling speed a little under twenty-eight. The most 
With a 
load of thirty-one tons it was only 14°8 1b. per mile, and was finally 
reduced to 8°7 Ib. 

Again, look at the performances of the Enfield, a small steam 
carriage built by Mr. Adams, and weighing only 15 tons 7 ewt. in 
working trim. ‘This engine was originally intended to carry 
eighty-four passengers, but a North Woolwich carriage was 
afterwards attached capable of conveying 116 passengers, and also 


| a guard’s brake van, making provision altogethcr for 150 passen- 





gers, who were carried at a regular speed of thirty-seven miles an 
hour ; above all, the consumption of coal was only 11°48 Ib. per 
mile. Compare this with the Great Indian Peninsula Railway, 
an engine and tender of probably 45 tons, two first, four second, 
and nine third-class carriages, carrying, on an average, only two, 
seven and a-half, and 150 passengers, in the first, second, and 
third classes respectively, travelling at a speed of from twenty to 
twenty-five miles an hour, and expending 55 1b. of coal per mile.* 
The matter is undoubtedly worthy of a little consideration. 

We are aware that one of the objections which is urged against 
this description of engine is that it necessitates separate sets of 
fittings, which frequently leads to confusion and delay in the 
locomotive department. It is held that it is most desirable to 
have all the engines as much as possible of one class. This theory 
may be well enough in England and on the Continent, where coal 
is cheap; but in this country, where it is a most important item of 
expenditure, we hold that economy in the consumption of fuel, as 
also in the first cost of an engine and in the reduction of permanent 
way repairs, most decidedly overbalance any advantages that 
may be urged on the score of uniformity in the stock of the leco- 
motive department. 

There may be other objections also which we are not so well 
aware of, but we should be glad to see them fairly stated against 
the advantages which, it appears to us, the light class of engine 
undoubtedly possesses. If the railway companies find it practicable 
to introduce them they will be enabled to run short trains at a 
much higher speed than at present and at a very low cost, and the 
wants of a small but impertant section of the Indian community 
will thus be satisfied.— Bombay Builder. 


—__ 


East Lonpon RaILway.—We omitted to state in our article 
on the East London Railway in our last number, that the cast as 
well as the wrought iron work is supplied by Mr. M. T. Shaw. 

NAVIGATION OF INDIAN RIVERS.—On Friday last a deputation 
from the Oriertal Inland Steam Company, consisting of Mr. 
Rogerson, chairman, Mr. J. C. Bolton, Mr. Thomas Paul, directors, 
Colonel Grimes, Mr. W. Dealtry, Mr. 8S. Hewitt, Mr. G. Scovell, 
Mr. G. A. Godwin, Capt. Henderson, Mr. W. Godden, and the 
secretary, had an interview with Sir James Fergusson, M.P., 
Under Secretary of State for India, on the subject of this company’s 
position on the river Indus, and particularly in reference to the 
question of a subsidy for the navigation of the river Jhelum. 

ANOTHER GREAT WORK PROJECTED.—Damming the St. Lawrence 
is the topic of the day with the citizens of Montreal. Monstrous 
as the undertaking seems, engineers have laid it out, and capi- 
talists are about to apply to Parliament for a charter incorporating 
a capital of two millions of dollars for the purpose. It is needless 
to remark that the water power to be obtained by a successful 
accomplishment of this work would be many times greater than 
any other in the world, and could not fail to build up a mighty 
manufacturing metropolis around the present nucleus called Mont- 
real, At the same time the city would acquire what it must 
soon have by some means, a head of water and a pumping power 
adequate to its own supply. ‘ihe arrangements of nature to faci- 
litate the gigantic work are quite interesting. The Lachine 
rapids, just above the city, are said to afford a fall of twenty-five 
feet in about a mile. They are divided longitudinally by a series 
of islands running their entire length, and forming with the 
northern bank of the river a natural enclosure, lacking only the 
proposed dam at its lower end to make an enormous basin and to 
convert the rapids into a smooth mill-pond or rather lake, with a 
semi-Niagara at its outlet, and a hydraulic power estimated at 
two millions of horses. There is also another natural channel 
running between the islands, which admits of being made into a 
mill-stream of seventy-five thousand horse power. To complete 
the work of nature in this way requires a dam two thousand 
eight hundred feet in length, leaving the southern and only 
navigable channel open for commerce, and the shoal rocky bed of 
the river below the dam, besides the shore, for the accommodation 
of a city of mills and factories. A great canal is also to be led 
inland from the new lake, to supply other factories and conduct 
an abundance of water to the city.—Scientijic American, 





* Surely there must be some mistake here.—ED. E, 





SOCIETY OF ENGINEERS. 
(Concluded from page 74.) 
PRESIDENT’S ADDRESS. 

PERHAPS only a small portion of the capital is actually paying divi- 
dend, and owing to the low rate at which the debenture capital 
has been raised, the value of the shares mes € ced ina way 
which the general merits of the undertaking would not warrant. 

The difficulties in which railway companies are involved with 
the public would, by the issue of debentures in some such form 
as suggested, be more or less obviated. The public will not be 
satisfied until they have realised all the advantages resulting from 
the greater extent of our traflic and the comparative cheapness 
with which railways may be actually constructed and worked in 
this country. To the present defective character of our railway 
legislation may be attributed that the fares and rates are in Eng- 
land higher than anywhere else, the difference in many cases being 
greatly in excess. Owing to the same cause the cost of construc- 
tion of some of our lines has been enormous. It is not unreason- 
able to consider that many of our railways could have been con- 
structed for one-third less than the amount which has been ex- 
pended upon them. It is obvious that a nation without railways 
is without an instrument of almost incalculable power for abridg- 
ing labour and facilitating the acquisition of capital, and must 
suffer greatly from the relative unproductiveness of its industry, 
compared with a nation possessing railways. By bringing land 
within our reach to whick no access had hitherto been had, we 
may be said to have become possessors of large additions of terri- 
tory, but these are advantages which we might have obtained 
in a much more profitable manner. We are now left to consider 
the ap as to how we are to derive in future the greatest 
possible advantage from the improved means of communication 
which railways afford. It is a subject of the greatest interest to 
our profession, and to which I would call the attention of all those 
amongst us who are in a way interested in the solution of this 
difficulty. 

I would desire to call your attention also to a circumstance 
which has lately begun to assume a serious importance to us as 
engineers, and which promises to endanger one of the most exten- 
sive of our manufactures, that is the production and manufacture 
of iron. This has been carried on to such an extent now in Bel- 
gium that, after an interval of a very few years, the run of com- 
petition is altogether on the side of Belgian manufacture. They 
successfully compete with the most extensive of our ironworks in 
England. As examples, I would mention that, during the pro- 
gress of of the exhibition lately erected in Amsterdam, it was 
found that while the earlier portions were being constructed that 
it was cheaper to import the ironwork from England; but before 
the works were completed, a considerable quantity of ironwork 
was supplied from Belgium and Holland, as it could be obtained 
at a lower price, and from that period to the present the competi- 
tion has run hard between those countries and our own. In the 
new Pimlico Wheel Works in London, which, as may be known 
perhaps to most of you, was constructed by our firm, we had also 
to give way to the importation of ironwork from Belgium, and it 
is the case also with regard to some works we are now carrying 
out in India, where the ironwork is actually shipped from Belgium 
to London, and re-shipped to Bombay, at a less cost than it could 
be purchased from English manufacturers. I cannot but view 
these circumstances with regret and apprehension, and I hope 
that, before such a state of things is permitted to become more 
serious, some co-operation may be induced amongst our leading 
manufacturers, so that this branch of our industry may not 
altogether wrested from us. I mention these instances as facts 
which have come under my personal observation and experience. 
We find one of our leading railway companies (the Great Eastern 
Railway) being provided with locomotives from France, which re- 
sulted after a competitive tender to which our leading firms were 
invited. The inroads of foreign competition have at length reached 
to such an extent that one of our leading railway companies invited 
a French firm to compete with our manufacturers for the supply 
and erection of the ironwork of their terminal station in London. 
I cannot, therefore, but repeat that there are good grounds for the 
fears entertained with respect to this branch of our industry, and 
trust that these remarks may lead to some practical suggestions 
being made during the present session, with the view of amelio- 
rating the present condition of our iron manufactures. 

Concerning the productive arts and manufactures of our nation, 
we must not lose sight of the importance of the coal question. 
Itis difficult to imagine that at the present time it should be 
necessary to consider this subject seriously ; but, keeping in mind 
that we are annually raising in the United Kingdom about ninety 
millions of tons of coal, and entering largely as it does inte most 
of our manufacturing processes, we certainly do not pay as much 
attention to this question as it may merit. The assumed quantity 
of coal in the coal-tields of the United Kingdom is estimated to be 
80,000 millions of tons, which would be exhausted in a little over 
900 years at our present rate of consumption; but with only a 
prospective increase of 2} millions of tons in the quantity annually 
raised, our stock would only last about 200 years. This may ap- 
pear to be too speculative and hazardous to be taken into thought- 
ful consideration, but, no doubt, it is associated with a certain 
degree of significance. 

The diminished supply of coal would, of course, proportionately 
add to the cost of our productions, and we should then be driven 
into a oe of retrogression. The coal-fields of America are stated 
to be thirty or forty times greater than our own. 

It has been sought lately to introduce the various bituminous 
deposits included under the generic term of petroleum or earth 
oil, and to apply these substances to all the purposes of 
trade and manufacture for which coal is now used in generating 
steam, Some important experiments have already been carried 
out by Mr. Richardson in this direction, under the sanction 
of the Admiralty, at Woolwich, and, all circumstances con- 
sidered, they were attended with favourable results. It would, 
no doubt, be of immediate advantage to vessels bound for journeys 
extending over long periods to employ this substance instead of 
coal. There is an undoubted saving of space which could be ap- 
propriated for freight, besides the numerous advantages which 
would follow in a naval point of view if vessels could be relieved 
from the system of coaling. 

Further experiments, I believe, are in progress under the super- 
vision of our Government authorities, but it cannot be denied that 
matters of this nature do not fare so well in the hands of the 
Government as in cases where they are brought into the markets 
of the world through private enterprise. The comparative evapo- 
rative power of coal and petroleum when consumed by the method 
now under trial is nearly equal, taking into account the cost ofthe 
respective materials employed ; but, no doubt, we may expect 
further improvements. The injection of a small jet of steam into 
the chamber where the petroleum is in combustion produces a 
very marked and singular result. Before the steam is injected 
the flame of the petroleum is dull and red, giving off large quan- 
tities of soot, owing to the imperfect nature of the combustion; 
but, on the application of the steam, the flame changes to a white 
and vivid colour, the gaseous elements of the water entering into 
the combustion, and scarcely any further deposit of soot is made, 
it being decarbonised by the elements added in the steam. The 
flame acquires four or five times its original magnitude, and the 
gencration of steam proceeds with much rapidity. Ivis to be 
hoped that discoveries in this direction will at last lead to the 
economical use of some other substance besides coal; for if we 
only took into account the sad and fearful extent of the loss of 
life involved in obtaining it, it is questionable whether upon the 
grounds of humanity alone it does not become our duty to provide 
orseek some substitute. 

Some endeavours have been made to employ compressed peat for 
many of the purposes for which coal is at present used, and it is 
found that a good gas even may be obtained by a mixture of one- 
third of cannel coal with two-thirds of peat. A more important 
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in this country, which will make us strangers to such disasters as 
those of the late and Oaks colliery accidents. 


In relation to the question of colliery accidents it seems 
that the material of which the Davy lamp is made has not been 


employed in mines in any other form than that of a 
subject to accidents of various kinds, It would be worth: 
of trial, whether this material could not be employed to mu 


greater advan’ in the form of chambers divided into com- 
partments, within which numerous lights might be enclosed, and 
prevented under any circumstance from being exposed to contact 
with the surrounding air. It would be possible by some system 
peer Ha hea ard mines by gas light, and so to su) le the 
use of the Da p by distribution amongst the men. Tosecure 


the safety of those en in Longer ¢ operations it has been proved 
beyond doubt that the number of shafts should be increased. 
Should this be enforced by the islature, it would no doubt 
greatly tend to the preservation of life, as, in the event of any 
casualty occurring, the diffusive energy of the atmosphere would 
more readily come to the relief of those not immediately sacrificed, 
and restore them to consciousness. 

The extensive improvements which are now in course of com- 
pletion as to the facilities for producing large quantities of iron 
and steel in the northern district of the kingdom are in some mea- 
sure owing to the large demands made for these materials on 
account of improved systems of naval architecture lately introduced 
into this country. 

We are now more strongly impressed than ever with the advan- 
tages of iron and steel in place of wood in the structure of shi 
After thirty years’ practical experience the only objections which 
can be raised against iron ships are the liability of the bottoms to 
foul by the adhesion of vegetable and animal substances, and the 
derangement of the compasses by the local attraction of the iron 
in the hull. The advantages an iron ship possesses over those 
built of wood are numerous. Superior strength, more certainty in 
the quality of material, greater durability, reduced weight, less 
cost, and more carrying er men As iron has superseded wood 
for ships in consequence of the many advantages it , the 
question for our consideration is whether we should not employ 
steel in place of iron. We may assume the tensile strain of iron 
would bear half the strain of steel ; this would show that nearly 
half the weight of steel might be ap ae as an equivalent for 
iron ; and considering it commercially, the price of Bessemer steel 
plates at £20 per ton, as compared with iron plates at £10 per 
ton, a considerable saving might be effected by a vessel being able 
to carry additional cargo equal to the increased difference of 
weight without additional cost. 

lighting of our cities and towns is a subject which, I may 
say, to a certain extent affects many of our members, as this 
society includes some of the leading gas engineers of the: present 
time, and it is of singular importance, when viewed in connexion 
with the exhaustion of our coal fields, as we are told that in 
lighting our metropolis alone there is an annual loss of over 
100,000 tons of coal; this loss being occasioned by the leakage of 
the from the mains and in various other ways. Within the 
last few years the manufacture of gas has been greatly cha ; 
clay retorts are now in general use, the residual products have 
become utilised, and what was formerly a loss has now become a 
gain tous. As our coal-fields become more and more exhausted 
it is certain that the attention of all the members of our profession 
and of the Dg should be directed to the economy in the manu- 
facture and the working of our existing gasworks. 

We might appeal to Parliament to aid us in carrying out a 
system which result in a diminished leakage, a greater profit 
— napa products, and a diminished profit on the capital 
employ 

It has been sought to bring into operation means for generating 
gas for lighting og emmaphe | decomposing water, and by various 
other means; but none these processes have been, up to the 

t time, attended with success. More latterly a system has 

m proposed for extracting gas directly from the atmosphere, 
and further experiments in this direction are being carried out, 
which we trust may result satisfactorily. 

The future water supply of our towns is a subject for our 
earnest consideration. Comprehensive measures have been laid 
before the public by some of the leading engineers of the day for 
the supply of our largest towns. It is certain that an entirely 
new or an additional supply of water must be had, and the sooner 
the better. 

It is desirable that Parliament in dealing with this question 
should consider it as affecting the whole of the towns and cities 
in this country, as we may hereafter find that our metropolis has 
a pure and abundant water supply, and towns in the immediate 
vicinity of the source of supply will have to depend on bodies or 
corporations who have no interest beyond the particular town or 
city they represent. 

A general scheme ought to be devised for supplying the future 
wants of all the large towns and cities in the island of Great 
Lritain with pure and abundant water supply. 

Considering the enormous losses which we continue to suffer from 
the ravages of fire, we cannot but come to the conclusion that up 
to the present moment we have only arrived at very inadequate 
means to cope with this destructive element. ‘The loss of life and 
property by fire seems rather to augment than diminish. Without 





reference to the deplorable loss of life occasioned by colliery ex- 
plosions, almost a thousand lives are yearly sacrificed by fircs of 
ordinary occurrence, and the annual loss of property is considered, | 
upon an average, to exceed two millions sterling. There are facts | 
grave enovgh to demand our wost urgent attenticn. It is demon- 
strated heyond all doubt that, after a fire has reached a certain 
stage, the application of water tends to spread instead of limiting 
itssavages. Jtis evident that this must be the case in conflagra- 
tions ansing frem inflammable ois and substances resembling 
them in property. One of the greatest disadvantages attending 
the use of water for the extinction of fire consists in the impos- 
sibility of directing it to the seat from whence the principal 
danger of extension proceeds, The flames in most cases decompose 
or convert the water into steam before it can reach the body of 
material im combustion, and consequently it can only be advan- 
tageous In protecting to some extent surrounding property by 
copious saturation, This is in sume eases as destructive as fire 
itself, What we require before any advantage con follow the 
#ppheation of water to the extinction of fire is the suppression of 
tre flames, s0 that water might be afterward directed upon the 
red Lot embers with succersful results, The quick dissemination 
of flame is the only dangerous element to contend against in out- 
leaks of fire, as it involves every combustible body within its 
reach, Some years wgo # means of annihilating fire was introduced 
Mitu this country the form of a machine known after the 
inventor's name, Some such system as that embodied in “ Paillip’s 





fire nnuibilater” wouid seem to be the only way of placing in our 
heuds an agent enabling us to efiectually arrest the progress of 


flame upon 1ts immediate outbreak. 

The principle of the fire-annihilater was to exclude the access 
of the atmwosphere supporting and aiding combustion by the 
sudden generation of large volumes of vapour in the vicinity cf 
the materisl on fire. This vapour, being cinected through a hose 
into a chowber filled with flames arismg from the burning of in- 
funtnable substances, caused their almost imincdiate subsidence, 
and ‘he buning embers remaining were cativguished by water. 
Vapour, having sumethirg of diffusive pve} extics, will seck cut 


} extraordinary expcnent ef modern progress. 





the locality cf a fire should it Fe hidden, os in the cnve of a fire 
vecurring vy the hold of a vessel, whercas water pust flow in 


abundance over parts where there is no fire raging, and its 
wy Foy te pe - a 

e fire-annihilator obteined a le reputation, and was - 
tically and successfully adopted. ih tae womb demeteneh tay 
the emigration commissioners were com to have a certain 
number of these machines on board. 6 system was ved 
ca ae Se, Glaisher, Dumas, Herschel, and 
ebig. 


From some unexplained circumstance this invention has passed 
_— from public attention. The insurance system was —- 
rently brought to bear against its ising from the im- 
pression that without fire there is no and without risk no 
Insurance, and aided pro! by other circumstances the fire- 
annihilator in its earlier form is no lo known. A modification 
of it has lately been introduced under the title of the Extincteur, 
which, however, does not seem to have those features which led 
the original fire-annihilator to have so much attention bestowed 
ee Se ee It is to be h that some 
e moan Se caey eel Se Meee ered to afford protection 
from the ravages dangerous element. It is lamentable to 
reflect that we are at this moment liable to a repetition of the 
circumstances which attended the destruction of the late church 
at Croydon. This seemed like a voluntary sacrifice made to call 
the attention of the scientific world to the unguarded situation 
in which we are placed with t to disasters of this nature. 
We have to add to the list of catastrophes arising from fire 
recently the destruction of a considerable portion of the Crystal 
Palace, at Sydenham, involving a loss to nearly the extent of a 
quarter of a million. 

It was stated that, owing to the severe weather which existed 
in the locality and direction of Croydon Church at the time, and 
the impassabl dition of the win no aid could be brought to 
the spot in which the fire raging. 

Sanitary engineering has not y2t sufficiently impressed itself 
upon our own profession, and I cannot but wish all our engineers 
would exercise their skill and influence in pointing out the neces- 
sity of devising the best scheme, irrespective of cost, for the 
drainage of our towns and cities. The difficulty is an increas- 
ing one, and alarming to all pr. minds. The population of 
our large towns and cities increases daily. The sanitary measures 
which have already been carried out in some of our towns have had 
a most marked improvement in the health of those places, but 
they have, at the same time, materially deteriorated the water- 
courses of the country, many of which, after receiving the abomi- 
nations attendant on sewage, are used as the only source of 
water-supply to large populations. From a paper read before this 
society in session 1865, we were informed that a quarter of a 
million of money has been made out of a ion of the e of 
Edinburgh, and that every acre of land underits influence produces 
ten times the amount of the agricultural land of this country. The 
question of the drainage of our large towns will come under the 
consideration of Parliament during the ensuing session, as the 
conservators of the river Thames have introduced abill with a view 
to prevent all sewage matter flowing into the Thames; and if this 
measure becomes law, it will be a precedent which will affect all 
the rivers and streams in this country, and no doubt it would be 
preferable that Parliament should interefere, and legislate on this 
important subject. 

he character of prevailing architecture cannot fail to be of in- 
terest toasociety like ours. We have still to regret the absence of 
anything like conformity in the several practices of architects and 
engineers, and no doubt the character of our nation, gt by its 
architecture alone, would not stand very high. e have, of 
course, no modern undertaking which for style could be compared 
with Westminster Abbey or St. Paul’s. more we go back 
into the architecture of our country, the more d and refined 
it seems to stand out. We have at length reached no style or cha- 
racter of architecture at all. I consider this to arise in a great 
measure from the attempted estrangement between professions 
which are analogous, and the failure of modern architects to ac- 
commodate their designs to the progress of engineering science. A 
system is being now extensively adopted with regard to modern 
buildings which may be called, more or less, a system of iron archi- 
tecture. The immense gain in strength and durability, in build- 
ings where this material is employed, is undeniable. Architecture 
is the science of building, and therefore the engineer, to an iron 
bridge or other structure to which iron is employed, is as much 
an architect as the designers of gothic structures with stone roofs, 
flying buttresses, and pinnacles. Considering the Church of St. 
Peter, at Rome, and the Cathedral of St. Paul’s and other so-called 
architectural works from a constructive point of view, it will be 
found that what is now called civil engineering was exercised by 
the architects of these structures in a very great degree. They 
built with the materials convenient to be used, according to the 
locality of the structures, and their works have remained command- 
ing and imperishable. Until it is conceded that there can be but 
one science of building, we cannot look forward to any works likely 
to deserve our own admiration or the admiration of others. It is 
apprehended that out of the numerous designs lately submitted to 
a committee of selection with the object of improving our prescnt 
National Gallery, or erecting a new one, that not one of the lesigns 
sent in is likely to be adopted; whereas, had the co-operation of 
some of our more eminent engineers been enlisted in this under- 
taking, there is no doubt it would have tended greatly towards 
improving the nature of the designs, and the results might 
consequently be expected to have been more favourable. 

Concerning works now in progress, I cannot but revert to the 
magnitude by which many of them are characterised. There is, 
first, the Thames Embankment, one of the most useful and needed 
undertakings ever attempted in the metropolis. Its construction, 
as far as it has yet proceeded, has led to a sensible improvement 
in the state of the river Than.es, which was fast becoming astream 








of poison and pollution, owing to wilful and long-continued ne- 
glect. We have seen within the Just few years, too, gradually 
rising, es it were, ont of this river, numerous costly and substan- | 
tial bridges, seme partly of stone and ircn and some altogether of | 
ion. The metropolitan inner circle of railways is rapidly ap- 
pronching tewnrds completion, and must be regarded ws the most 
It will afterd inexl- 
culable reef to our perrcnger treflic in the metropolis, while it 
may he said, at the exme time, to extend the boundaries of the | 
City by rendering outlying distances easily accessible. The Charing 
Cross and Cannor-street terminal stations have Leen erected with- 
in the last few years, and there is at present in course of constiuc- 
tion a roof for the terminus of the Midland Railway in Lovdon 
which will exceed the dimensions of any roof yet erected. Amengst 
niodern inroads we have to am.eunce the usw pation ot the Thames 
Tunnel Ly the locomotive. 

During the post year considerable attention has been bestowed 
on the scicnce of acronautics; the departinent relating to tle me- 
chanical expedients and inventions for facilitating serial Lavigation, 
and obtaining or aiding a change of locality at the will of the aero- 
nout, is a subject of great interest to the engineer. As railways 
have superseded our highways, I cannot but think that aerial 
navigation may at some future day supersede our rail ways. 

The act of tiying is purely a mechanical actioa, wnd it seems re- 
markable that vo correct demonstration has ever been given of the 
combined principles upon which flight is performed. , 

the ascent of the first aerostat in Fiance, no doubt, excited 
much ridicule; but how many apparently ridiculous things have 
Leen overceme, and of what signal ase they are to the present 
age? 

"ia engineers engaged in carrying out works in aJl parts of the 
civilised world, it is very desiruble that a universal system | 
weights and measures should be adopted. The permissive Act of | 
Parli: ment of 1*4, which has legalised the present standards of | 
measure decimalised, and aisothe metre, has now become a vital and | 
urgent question for cur consideration, on account cf the number of | 
Cireumet: neers affecting it. Tem im favour of ecepting the metre 

bs Oh) standard fl peusvre ip copeequctece of its eCoptich by 50 
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the earth’s 

of Parliament. jt 
equally verified, so that 
the one or the other. 

The metre is the standard most extensively and influentially in 
use, and consequently involves the least alteration of existing 
Belgium, Holland, Ttaly, Spain’ Portusel, Greece, Brazil Hew’ 

jum, Ho! y; i reece, eru, 
oni Mexico, ani other countries in America. 

The inch is in use throughout the British em: only, so that 
the change to the metre as a universal stan can be practically 
carried out by our adopting the metre, not only as a permissive, 
but as a com , measure in this country. 

The training of the more youthful branches of our profession is 
a subject of paramount interest to our society. Indeed, the 
origin, rise, and progress of this society is attributable to the co- 
yma of some of the earlier students of the Engineering 

ege at Putney, who could not perceive any favourable oppor- 
tunity of advancing in their profession by following out a course 
of co! roa ary instruction. The Engineering Co! at Putney was 
esta ed with a view to prepare and train the student in the 
art and practice of an eer, so that at the expiration of his 
term of pupilage he would be duly qualified to enter upon the 
duties of his profession. Those qualif cations which are necessa 
before one can undertake the responsibility attached to an engi- 
neering tment can never be satisfactorily acquired by a 
course of instruction alone, and I would call the 
especial attention of those younger members of our profession—I 
would desire to make all those in any way interested in this sub- 
ject—sensible of the advantages which would necessarily follow a 
punctual and regular attendance at all our meetings. 

The practical information which is elicited during the discussion 
of papers read, and the great variety, as well as valuable character 
of many of the subjects treated of, would form an essential part of 
the education of any engineer. As members of the Society of 
Engineers, we ought to devote some portion of our time to the 
students who will eventually succeed us in our profession, and try 
to remedy the defects now existing in their training and course of 
instruction. I ms: | state that from my own personal knowledge, 
having a number of assistants who have been educated in engineer- 
ing schools and colleges on the Continent, I find that their educa- 
tion prior to their coming into an engineer’s office has not been 
neglected, and that they have a far greater knowledge of the ele- 
mentary parts of our profession than the students educated in this 
country. To remedy this I should suggest that all students 
desirous of joining our profession should go through a complete 
rr of oes ae over two — at _ — or 
pec ha | pted for the purpose, including the following 
subjects :—Mathematics, mechanics, hydrostatics, the theory and 
practice of machines, including the steam engine and its applica- 
tions, the theory of railroads, the theory of construction, theore- 
tical and practical chemistry, experimental philosophy, descriptive 
geometry and machine drawing, geology, mineralogy, practical 


oe and surveying, 

is question is of vital importance to our profession, and I 
trust receive some consideration at your hands, as I view 
with regret the employment of many assistants, educated in 
foreign schools and colleges, in the offices of the leading members 
of our profession. 

Our profession, no doubt, has a considerable influence upon the 
civilisation of our time. Domestic architecture, which is one of 
the earlier indications of improved social changes, is indebted to 
us. Then we have the development of railways to consider ; the 
construction of harbours and docks for our shipping ; the manu- 
facture and distribution of gas; the purification and supply 
of water; the drainage of our large towns ; the construction of 
bridges ; iron shipbuilding ; agricultural machinery ; telegrapby ; 
the improvement of ordnance and other defensive implements of 
war ; and all those aids to progress which I the feat of 
particular eras, or mark the character of nations. Where the 
arts of peace predominate the tranquillity of kingdoms must 
remain secure. It is owing, no doubt, to the extent of our manu- 
factures and enterprise that the prosperity of our nation must be 
chiefly attributed. Those undertakings arising from the Ta- 
tion of business men have contribu largely towards establish- 
ing the reputation of our country. There are certain disadvan- 

, however, allied with our systems of local government which 
it should be our aim to eradicate. They are the cause of very con- 
siderable public inconvenience, and in many cases expose us to the 
ridicule or astonishment of our contemporaries. 

Our metropolis, containing a population of 3,000,000 has been 
for nearly a week in a helpless state of inactivity in consequence 
of the inefficient means we have at our disposal for clearing away 
the snow, and the utter want of system and care in the paving, 
lighting, and cleansing and traffic arrangements, is well worthy of 
the attention of our profession. The snow might be removed at 
night by means of snow ploughs; and rapidly melted by heat at 
convenient places. The relaying of our pavements and streets 
might be effected by improved machinery, and a diminution of time 
and inconvenience would thereby ensue. The introduction of sub- 
ways, as suggested by the Metropolitan Board of Works, would 
tend to prevent the incessant breaking up of our main streets. The 
lighting of our public thoroughfares is a disgrace to this city; the 
design of our lamp-posts are neither novel nor elegant; our finest 
streets are in comparative darkness as soon as the shops are closed. 
The cleansing of our streets is effected by means of manual labour 
at the most inconvenient hours of the day; the watering carts lay 
the dust, and, raising wud ankle deep, destrey the macadam, 
create dirt, bespatter our persons and carriages. The encounter of 
the mud cart and its two or three attendants complete the delights 
of a summer's day’s walk, ride, or drive in town. 

The traffic arrangements in our streets in the metropolis must 
short}y receive attention, as we are informed frem statistics ob- 
tained that more accidents and Joes of life takes place in the streets 
of our metropolis than on the whole of our railway rystem in the 
United Kinedcm. How this is occasioned we may naturally inquire. 
The immensity of the traffic might be relieved by employirg the 
present area of our strects in atwofold manner, viz., by construet- 
ing subways for treffic under or above ovr existing strects, 

The grave and lamentable accident on the ice in Kegent’s Park 
is attributable to that negligence which in some form continualiy 
endangers the public safety. It would perhaps be advisable to «- 
move the systems of local government which now control matters 
connected with the convenience and safety of the public by substi- 
tuting scme scheme of centralisation. Tle character of our public 
works, too, bas long been the subject of s:vere comment. ‘The 
operation of the numerous vestry boards ‘nour vuricus parishes 1s 
inefficient. Whether the condition of our streets isowing to tle 
incompetency of the vestries as they aie at present constitute, 
or whether the system under which their operation is carried out 
is inadequate, it is manifest that the public at large have at jrc- 
sent toendure the most unreasonable perils. x 

After the construction of new streets of houses the roadway is 
allowed to remain in a most objectionable and dangerous state tor 
along pericd. It is not uncommon to observe a street of large and 
well-built houses through the roadway of which none but an army 
in sight of a besieged capital would pass. The anomaly is that 
during the time that this condition of roadway continues the 
vestries are receiving rates for the object of its improvement. Jn 
cases where property is chargeable in perpetuity, for purposes of 
cleanliness and repair, it would be advantageous, and unattended 
with difficulty, to procure alarge sum for carrying out the requixiic 
work to be afterwards refunded out of the rates. The condiben 
of the dwellings of our labouring yopulation has, wiier the 
obscure operations of local boards, bccome a subject of national 
reproach, 








it is to be hoped that, under the auspices of om preecut pie- 
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mier, who recently stated that he was warmly interested in this 
subject, some nip steps may be made to remedy the condi- 
tion of the dwellings of the poorer classes. If eae has its 
duties as well as its rights, there is at present a pressing claim for 
their performance and a wide scope for their exercise. ’ 

The application of sewage as an auxiliary manure in agriculture 
remains yet a matter of scientific investigation as to the more ad- 
vantageous system of its adoption. Whether its resultant elements 
should be applied to the land, or the land left to absorb and select 
them by decomposition, seem not yet to be decided. The properties 
inherent in the various vegetable growths have not yet been 
mastered by scientific analyses beyond the reduction of already 
formed vegetable substances into the separate elements entering 
into their composition. 

Irrigation and the utilisation of sewage must be considered in 
connection with the cultivation of the soil, and when we find in 
land fertilised with a small quantity of sewage the amount of pro- 
duce quadrupled, it is a matter of surprise, and I may say regret, 
that our profession should have been so backward in impressing 
on the public the advantages of a system of utilisation of matter 
which has hitherto been a nuisance. 

The application of steam power to the cultivation of the soil has 
been attended with many difficulties, owing to the want of capital 
in agriculture, and the doubts as to the efficiency of steam cultiva- 
ing machinery, which the want of mechanical knowledge induces, 
leaves little room for wonder at the slow progress of its adoption. 

By thoroughly carrying out the system, definite calculations 
can be made as regards the cost of working a farm, and time, the 
great point in all business, but more especially in agriculture, 
will be economised, and from the increased force at the farmer's 
disposal he will seldom get behindhand with his labour. The 
drainage will be much more efficient; farming will become a business 
into which business men may enter with safety, as it will be a pro- 
fitable and safe investment. 

We can only hope that engineers will devote their time and at 
tention to improving agricultural machinery, so as to reduce 
manual labour to as small an amount as practicable. 

Inventors and inventions subject to the patent laws of this 
country labour under many disadvantages. They are supposed to 
have the privilege granted by the State of a monopoly for a period 
of fourteen years, to reap whatever pecuniary benefit might be de- 
rivable from_their invention; but it need hardly be stated that 
this is not the case, owing to the incomplete nature of the informa- 
tion afforded by the Patent-office as to the novelty of the 
inventions, 

An inventor after having, with great expenditure of time, 
trouble, and money, perfected his invéntion, goes to the further 
expense of having a complete search made among the patent 
records, to ascertain the fact that his invention has pot been 
yatented before, and this search proving satisfactory, he applies for 
Ris patent. No sooner, however, has a description of his inven- 
tion appeared in print than he is informed that the identical 
invention has previously been made and commercially used, 
though not patented or made generally known ; thus the patentee 
finds himself in the position of having spent his time and money 
to no purpose, without having any possible means at his command 
whereby he might have obtained the information before taking 
out his patent. It is to be hoped that some substantial improve- 
ments in our patent laws may be carried out during the current 
year. 

It is important that we should not underrate the practical value 
of our telegraphic system ; for notwithstanding the inefficient 
administration from which it occasionally appears to suffer, it 
forms a substantial instalment towards our future progress. The 
many improvements which resulted from the successive endea- 
vours made to submerge the Atlantic cable will, no doubt, finally 
be incorporated with our general system of telegraphy. The un- 
successful attempts to accomplish this great design began to 
undermine public faith in a most essential branch of this mar- 
vellous science, that which links together lands separated by vast 
oceans and seas, 





The subtle element of electricity has been | 


brought down from the clouds, and made to enter into the eco- | 


nomy of social life. Its operation is not confined within the 
limits of our telegraph system, but aids in the most wonderful 


processes of chemical analysis, and has already become a valuable | 


auxiliary in connexion with some of the fine arts. Its latest 
application in spectral analysis is one of considerable importance 
to us, and will undoubtedly be carried out to a much greater ex- 
tent. By this remarkable process of electrical combustion, we 
are enabled to perceive the decomposition of the various metals, 
and considerable light has been thrown upon the causes which 
assign to them such dissimilar properties. By its means, also, 
we are able to ascertain the velocities of shot. It has been found 
practicable, by the aid of the spectroscope, to determine at what 
moment to arrest the progress of the conversion of iron into steel 
by the Bessemer system; and it has aided, with more or less 
success, towards a philosophical inquiry into the constitution of 
remote planetary bodies. 

The application of the kindred and beautiful science of photo- 
graphy is widely employed in the service of mankind. Perhaps 
amongst the greatest triumphs of modern art must be reckoned 
those singular photoscopes of the moon which have been brought 
down to us by the aid of photographical science. It has also 
availed us in reaching those inaccessible heights where the 
mysterious records of antiquity is inscribed, and the solemn 


pages of the world’s ancient history is being translated to us by | 


its assistance. 

I must not omit to mention that this science is becoming of 
extensive practical use to our —— It affords us a very 
remarkable means of viewing and placing permanently on record 
the rate of progress made in connexion with our various under- 
takings, and I should be glad to see soon added to our library a 
large and extensive series of photographs of works executed and 
in progress, 

Tomas conclude my observations without making reference to 
the approaching Exhibition in Paris. Our age has been one of 
Exhibitions, and there can be no doubt that they have a great 
influence upon the education of the ape ge Our own Exhibition 
in Hyde Park ushered in a new order of ideas. All the inequali- 
ties of nature were then for the first time brought under one vast 
roof for contemplation, and those who had not made a journey 
round the world had an opportunity of witnessing the products 
and manufactures of all its nations. Since then there have fol- 
lowed Exhibitions in New York, Paris, Dublin, Florence, Munich, 
and Holland. Our Prince Consort was the first whose genius 
called all the various races of mankind into society. The words 
uttered by him at the period of our first Exhibition have gradually 
become the faith of all the civilised nations by which we are sur- 
rounded, and their influence will continue until the aspirations 
from which they originated are more or less fulfilled. ‘* Gentle- 
men,” said the prince, ‘‘ I conceive it to be the duty of every edu- 
cated person closely to watch and study the times in which he 
lives, and as far as in him lies to add his humble mite of individual 
exertion to further the accomplishment of what he believes Pro- 
vidence to have ordained. Nobody, however, who paid any 
attention to the particular features of our present era, will doubt 
for a moment that we are living at a period of most wonderful 
transition, which tends rapidly to the fulfilment of that’ t 
end to which, indeed, all history points—the realisation of the 
unity of mankind.” 

Let us then be guided by these sentiments, and recognise that 
in the fulfilment of these hopes we are daily acquiring the co- 
operation of the wonders of nature and science, which has at 
length united the Old and New Worlds, and in view of these 
triumphs, we cannot fail to perceive that it is reserved to us to 
take the initiative in all that may tend to advance the welfare 
and glory of mankind. 





It is stated that the Chinese sugar grass is a fa: better and more 
« prolific bread producer than wheat. 
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74. JOHN DARLING, Stane. Lanarkshire, N.B., “ Improvements in pen)olders, 
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Grants and Dates of Provisional Protection for Six Months. 

3001. EDWARD DAWSON, Mount Pleasant, Darlington, Durham, * An improved 
method for consumption of smoke and saving of fuel without the least loss of 
steam power.”—1l5th November, 1866, 

3147. TONY PETITJEAN, Bridges-street, London, ‘‘ A new means for procuring 
the more perfect combustion in the burning of fuel.” 

3143. EUGENE EHRENFRIED QUELLE, Bermondsey. Surrev, *‘ Improvements 
in muffs."—A communication from Messrs. Quelle Brothers, Paris.—30th 
November, 1866 

3193, THOMAS BAYLEY, Stockport, Cheshire, and JOHN TAYLOR, Denton, 
L hire, “ Certain imp in the fi of hats or coverings 
for the head and in apparatus connected therewith.”—5th December, 1866. 

3291. THOMAS BERNEY, Bracon Hall, Norfolk, “ Imp ts 
for bending bars and plates of metal.”—14th December, 1866. 

3323, JAMBS WILLIAM CUSACK, Lancaster Gate, Middlesex, ‘ Improved means 
or method for facilitating artillery and rifle practice at long distances on 
short ranges.” 

3330. THOMAS TITTERINGTON, York-street. Chariton-upon-Medlock, Man- 
chester, “ Improvements in apparatus and material for ornamental painting, 
graining, marbling, and such like purposes.”—18th December, 1866. 

3367. MICHAEL WEBER, Cheapside, London, “ Improved apparatus for setting 
steel pens.” —2ist December, 1866. 

3383. JOSEPH Kock COOPER, Birmingham, Warwick, “Improvements in 
breech-loading fire-arms.”—22nd December, 1866 

3392. SYLVESTER FRANKLIN SCHOONMAKER, Euston-square, London, “ An 
improved coating for paper and other materials designed to receive lead 
pencil marks which may be repeatedly expunged with moisture.”— 24th 
December, 1866. 

3402. NICOLAI CHRISTIAN FRANZEN, Hamburgh, “‘ A steering indicator or a 
machine or apparatus for indicating to the eye by day and night the position 
and movement of the radders of ve«sels.”—28th December, 1866. 

3416. SAMUEL SMITH and JOHN WILLIAM JACKSON, Keighley, Yorkshire, 
“Certain improvements in * governors’ or regulators for steam or other 
motive power engines.” 

3422. JOSEPH SLATTER, St. Ives, Huntingdonshire, ‘‘ An improved screen or 
sifter for screening cinders, corn, tea, sugar, gravel, malt, and other granular 
substances.” 

3433. JOHNSTONE NAPIER, Salisbury. Wiltshire, “ Improvements in the pre- 
paration of tood, of a substance to be employed in the place of malt, and for 
the medication of food fur animals."—29th December, 1866. 











PP 


| 3447. GEORGE PEARCE POCOCK, Camberwell, Surrey, “ Improvements in 


breech-loading fire-arms.” 

3451. JAMES MILLER and JAMES 
Middlesex, “I the 
December, 1866 

1, WILLIAM Woop and JAMES WILLIAM W00D, Monkhill, near Pontefract, 
Yorkshire, “ Improvements in the manufacture of fibrous yarns or threads 
and in apparatus for the same.” 

3. ANDKEW DWIGHT CAMPBELL, Manchester,“ An improved bench-planing 
machinc.”—A communication from Joseph Jones, Newark, New Jersey, 


MILLER, jun., Park-road, North Bow, 
fi of elastic gussets.”—31st 





a, 

5, MICHAEL HENRY, Fleet-street, London, *‘ Imp in app for 
evaporating and coucentrating cane juice and other juices and liquids.”—A 
communication from George Brocklehurst, Trinidad, West Indies. 

7. HERBERT WILLIAM HART, Clapham, Surrey, “Improved apparatus for 
containing advertising and address cards for public distribution.” 

2, ALEXANDER MCGLASHAN, Coal-yard, Drury-lane, and ARTHUR BRITTLE- 
BANK, Brazier’s-court, Tottenham-court-road, London, “ Improvements in 
machinery or apparatus for feeding paper to printing machines and for 
taking off or removing and piling the same atter printing.”—Ist January, 
1867. 

11, CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
**An improved mode of and bh y or app for obtaining power 
from the motion of a ship or vessel at sea for pumping, ventilating, and other 
purposes.”—A ication from Wilhel Job Van de Ven, Cape- 
town, Cape of Good Hope. 

13. ALFRED WARD and CHARLES GEORGE VIRGO, Bradford, Yorkshire, “ Im- 
provements in the construction of scarfs.”"—2nd January, 1867. 

32. JAMES BIRD, Seymour-street West, Connaught-square, London, ** Improve- 
ments in the manufacture of artificial fuel.” —4t January, 1367. 

34. GEORGE LOGAN, Kelso, Roxburgh, Scotland, *‘ An improved appara- 
tus for working ‘punkabs,’ the same being also applicable for watering 
* tatties.’” 

36, EDWARD KENWORTHY DUTTON, Smithy Door, M Pp 
ments in water delivery ‘ nozzles *employed in the extinction of fire."—A 
communication from William Barbour, Lawrence, Massachusetts, U.S. 

38. ISAAC WIXOM LAMB, Nelson-street, Leicester, “ Improvements in knitting 
machines.”—5th January, 1867. 

44. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
facilitating the removal of the bark from oak and other woods.” —A communi- 
cation from Le Vicomte Louis de Villermonte, Brussels, Belgium. 

46. WILLIAM EDWARD NEWTON, Chancery-lane, London, **‘ Improvements in 
augers."—A communication from Amasa C. Kasson and Nelson Coles 
Gricley, St. Louis, Missouri, U 8. 

48. CHARLES FRIEDRICH CLAUS, Middlesbro’ on-Tees, Yorkshire, “ Im prove- 
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ments ia the mude of raising brine in or from boreholes of great depth.”—7tA | 


January, \867. 

50. WILLIAM MARTIN, Birmingham, “ Improvements in the stalls anc boxes 
or seats of treadwheel aud crank sheds or houses, and other like sheds or 
houses.” 

52. EvsTaAce CAREY PRENTICE, Stowmarket, Suffolk, “Improvements in 
waterproofing or encasing cartridges ana other articles liable to injury by 
damp.” 

54. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, *‘ Improvements in 
the manufacture and refining of sugar."—A communication from Jules 
Emile Boivin and Désiré Loiseau, Paris.—8th January, 1867. 

56. WILLIAM JEREMIAH MURPHY, Cork, Ireland, ** Improvements in guns or 
cannon, and in projectiles to be used therewith, also applicable to fire-arms 
yeneraily and their projectiles.” 


60. HENRY DOULTON, High-street, Lambeth, Surrey, “Improvements in | 


pottery kilns."—9th January, 1867 


66. ALFRED FOUCAUT, Rue de Grammont, Paris, ‘*‘ Improvements in water- | 


proof and other articles of wearing apparel.”—luth January, 1867. 
ffordshire, * 1 ts in weigh- 





68. JOHN SILVESTER, Westbromwich, S ire, 
ing machines.” 
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* GEORGE DARLINGTON, Minera, Denbighshire, “Zinc white.”—26th 

lanuary, | > 

221. JOHN ComBE and JOHN HENRY SMALPAGE, Leeds, * Power looms.”—26¢h 
January, 1864. 

224. PeTER CHRISTIZ, Greenock, Renfrewshire, N.B., ** Building wooden 
vessels, &c.”—26th January, 1864. 

267. JAMES GRAFTON JONES, Cumming-street, Pentonville, Middlesex, “‘ Ma- 
chinery employed when getting coal, &c.”—Ist February, 1864. 

476. GEORGE PARRY, Monmouthshire, * Utilising the slag or cinder of blast 
furnaces.”—25th February, 1864. 

251. JOSEPH WHITWORTH, Manel , * Proj "—30th January, 1864. 

265. HENRY LBESSEMER, Queen-street-place, New Cannon-street, London, 
“ Armour plates.”—30th January, 1804. 








Patents on which the Stamp Duty of £100 has been Paid. 

166. JAMES POTTER, Manchester, ** Self-acting mules.”—23rd January, 1864. 

206. CROMWELL FLEETWOOD VARLEY, Fortess-terrace, Kentish Town, St. 
Pancras, Middlesex, “ Electric telegraphs.”—27th January, 1860. 

226. JULIUS JEF¥REYS, Richmond, Surrey, “Sun blinds.”—28th January, 


1860. 
257. WILLIAM HARTLEY, Bury, Lancashire, ‘Steam engines.”—Ist February, 
186 





Notices of Intention to Proceed 
2385. JAMES DODGE, Manch * Imp ry fi 
stripping, and cutting file blanks, part of which improvements is also 
applicable to grinding and polishing chisels, plane irons, and other articles.” 
2386. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or apparatus for the manufacture of bricks, tiles, and other 
similar articles.”— A communication Francois Durand, Paris.—lith 
September, 1866. 
2395. THOMAS PARKES, Birmingham, “ Improvements in tube cutters.” 
2396. HENRY JUSTINIAN NEWCOMBE, King William-street, London, ‘“‘ Im- 
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proved apparatus fur heating or warming buildings.” 

2398. HENRY WILLIAM Ley, Bear street, Leicester-square, London, “ Im- 
provements in working cords, straps, or chains with pulleys, also in differen- 
tial pulley blocks, and in apparatus for pawling or retaining.” 

2399. ALEXANDER SOUTHWOOD STOCKER, Lamb's Conduit-street, London, 
** [Improvements appertaining to bottles.” 

2401. FREDERICK SAGE, Hatton-garden, London, “Improvements in show 
cases or boxes.”—14th September, 1866. 

2411. FREDERICK SUTHERLAND, King William-street, London, “‘ Improve- 
ments in Nas.” —20th September, 1366. 

2419. GEORGE ONLEY GooDAY, Great Leighs, Chel d, Exsex, ** I e 
ments in the manufacture of thatch, and in machines or machinery for pro- 
ducing the same, which hines are licable for binding, sewing, and 
stitching purposes generally.” 

2424. GRAHAM STUART, Sheffie.d, Yorkshire,“ Improvements in breech-loading 

uns.” 

2439. ALFRED VINCENT NEWTON, Chancery-lane, London, “An improved 
constraction of weight."—A communication from Daniel Baker Lacy and 
Isaac Augustus Lacy, Mott Haven, New York, and Thomas Thompson Lacy, 
Jersey City, New Jersey, U.S. 

2434. JOHN MORTIMER HEPPEL, Storey’s Gate, Westminster, “ Improvements 
in fluid meters, also applicable @ pumps and water pressure engines.”~—21s¢ 
September, 1866. 

2437. GODFREY THRING, Hornbiotton Rectory, § e, “Imp 
ments in the construction of s:iles used in public and private pathways.” 
2439. JAMES GEORGE CURRY FUSSELL and WILLIAM WISE, jun., Mells, 

Somersetshire, “ Improvements in the construction of scythes.” 

2441, THOMAS BRACE, Manchester, and WILLIAM SAVORY, Gloucester, “ An 
improved self-acting feeding apparatus for cotton gins.” 

2442. FREDERICK RICHARD MOSLEY, Birmingham, “ Improvements in lamps 
for burning parafin oil and other volatile liquid hydrocarbons.” 

2446. WILLIAM WEICHERT, Cardiff, ** Improvements in the construction and 

of ch b and th eters."—22nd Sep- 
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tember, 1866. ” ; 

2450. ARTHUR FRANCIS STODDARD, Glasgow, Lanarkshire, N.B.,‘* A new or 
improved fuel.” 

2452. JOHN CALVERT, Strand, London, “ in the and 
manufacture of iron and steel.” 

2453. ROBERT KUNSTMANN, City-road, London, “Improvements in drying 
:olid substances, and in the apparatus or means employed therein.” 

2454. JOHN GAMGEE, Queen’s-road, Bayswater, Middlesex, and ARTHUR 
GAMGEE, Alva-street, Edinburgh, “ Imp 
animals with a view to the preservation of their bodies as articles of food, 
and in the method of preserving animal and vegetable substances.”—24th 
September, 1866. 

. JAMES BARKER, Whiteinch, Lanarkshire, N.B., “Improvements in 
ae employed in printing and folding paper-hangings and woven 
jabrics.” 

2474. THOMAS BURTON TAYLOR, Seaham, Durham, “ Improvements in pumps 
for ships.” —25th Si 1866. 

2480. HENRI ADRIEN BONNEVILLE, Porchester-terrace, B: r. Middlesex, 
“Improvements in transmitting facsimile copies of writings and drawings by 
means of electric currents."—A communication from Bernard Meyer, Boule- 
vard Montparnasse. Paris. 

2481. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“Improvements in machinery for carding wool and other fibrous ma- 
—— A communication from Célestin Martin, Pépinster, Verviers, 

elzium. 

2482. HENRI ADRIEN BONNEVILLE, P’ , Bay . Middlesex, 
“Improvements in machinery for weaving wool and other fibrous ma- 
terials.” — A communication from Célestin Martin, Pépinster, Verviers, 

igium. 

2483. HENRI ADRIEN BONNEVILLE, Pi race, Bay , Middlesex, 
“ Improvements in machinery for raising water."—A communication 
Guillaume Saint Romas, Montmartre, France. 

2486. JOHN YELDHAM BETTS, Coventry, Warwickshire, “An improved mode 
of and appa’atus for drying corn and other agricultural produce in the 
straw.”—26(h September, 1866. 

2497. HENRY ERNEST GILLES, Old Broad-street, London, ** Iny its in 
processes and hinery for producing fibres suitable for being spun from 
rags or remnants of woven ur other textile fabrics made of silk, wool, cotton, 
or other fibrous materials.” 
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| 2501. JULES ALFRED CHAUFOURTER, Boulevart St. Martin, Paris, “ A new or 


70. EDWIN MARCUS CHAFFEE, Providence, Rhode Island, U.S., “ An improve- | 


ment in elliptic or other elastic springs.” 
72. SAMUEL PAGE WIDNALL, Granchester, Cambridgeshire, ‘‘ An improved 
form or bench with back to fold so as to occupy only a few inches in thick- 


and in the means or apparatus for supplying ink to pens,” 

76, JAMES HOWARD, and EDWARD TENNEY BOUSFIELD, Bedford, “* Improve- 
ments in tubular steam boilers.” 

78. MICHAEL HODGE SIMPSON, Milk-street, Boston, U.S., “ Improvements in 
the construction of seats or chairs suitable for preserving life in case of ship- 
wreck, and also for being used as bathing chairs.” 

80. JOHN TOMLINSON, Pooley’s Park, City-road, Hulme, Manchester, ** Im- 
provements in bakers’ aud other ovens, and also in scrap and other furnaces.” 
—11th January, 1867. 

82. JAMES WEBSTER, Birmingham, EDWARD DEANE, Arthur-street East, 
London, and WILLIAM RUMBLE, Sheerness, Kent, “ Metallic zinc paint.” 

84. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ** Improvements in 
railings or fences."—A communication from Arthur Gandillot, Paris. 

86. WILLIAM EDWARD GEDGE. Wellington-street, Strand, “A novel 
machine and preparation for dressing and finishing cloth.”—A 
from Alphonse Porée, Faubourg St. Martin, Paris.—12th January, 1867. 

88. ROBERT MUSHET, Cheltenham, Gi shire, “ An imp ent in the 
manufacture of cast steel.” 

90. FREDERICK BRAMPTON, Birmingham, “A new or improved compound 
material or substance to be used for binding books, for panelling, and for 
— purposes where strength and lightness are required.”—14th January, 
1867. 


Patents on which the Stamp Duty of £50 has been Paid. 

159. HENRY BROCKHURST, Beech House, Little Hampton, Sussex, and JOHN 
SULLIVAN, Great Dover-street, Surrey, *‘/’ressure and vacuum gauges.” — 
2ist January. 1864. 

168. JOHN HENRY JOHNSON, Lincolus’s-inn-fieids, London, “ Sewing ma- 
chines.” —2tst January, 1864. 

182. THOMAS CHARLES CLARKSON, Stamford-street, Blackfriars-road, Surrey, 
“ Ordnance, and applying certain cylinders and tubes for forming projectil 











improved self-feeding cotton gin.” 

2504. FRIEDRICH WILHELM CONSTANTIN DROMTRA, Sise-lane, London, “* Im- 
provements in the means of securing pocket-books and other portahle 
on the person.”—A communication from Theodore Neuscheller, Dresden, 
Saxony.—2; th Septembder, 1866. 

2515. DANIEL IMHOF, Oxford-street, London, ‘** Improvements in the machinery 
of chimes, applicable also to organs.” 

2517. HENRI ADRIEN BONNEVILLE, P , Bay , Middlesex, 
“An improved apparatus for fitting garments."—A comi from 
Silas Otis Brigham, San Francisco, California, U.S.—29th September, 1866. 

2568. WILLIAM GEORGE VALENTIN, Royal College of Chemistry, and GEORG 
HENRY BENSON, Staleybridge, Cheshire, ‘* Improvements in the manufacture 
of steel."—5th October, 1866. 

2579. WILLIAM CLARK, Chancery-lane, London, “ Improvements in fasten- 
ings for purses, cigar cases, travelling bags, and other similar ram A 
oe from Joseph Schoenfeld, Boulevart St. Martin, Paris.” —6¢h 
October, 1866. 


2559. WILLIAM CLARK, Chancery-lane, London, “ Improvements in centra 
fire percussion cartridges."—A communication from Jules Félix Gevelot 
Boulevart St. Martin, Paris. 

2593. GEORGE TOMLINSON LOUSFIELD, Loughborough Park, Brixton, Surrey 
** Improvements in separating sulphur from soda waste.”—A communication 
from Panajota Wilhelm Hofmann, France.—8th October, 1866. 

2612. GEORGE HENRY BENSON, Staleybridge, Cheshire, and WILLIAM GEORGE 
VALENTIN, Royal College of Chemistry, * Improvements in the melting and 
casting of steel, and in the apparatus employed therein.” 

2614. GEORGE HENRY BENSON, Staleybridge, Cheshire, and WILLIAM GEORGE 
VALENTIN, Royal College of Chemistry, * Imp in 
of malleable iron and steel, and in the apparatus employed in such manufac- 


ture. 

2616. GEORGE HENRY BENSON, Staleybridge, Cheshire, and WILLIAM GEORGE 
VALENTIN, Royal College of Chemistry, ‘ its in the manufacture 
of iron and steel, and in the apparatus employed therein.”—9¢th October, 
1866. 

2638. DAVID EVANS, Studley, Warwickshire, “Certain improvements in the 
manner of papering needles, and in the wrappers or envelopes for the same.” 
—l2th October, 1866, 

2677. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, London, 
* Imp in stamps, and connected therewith, 


y, t 











and recoil springs, also furming vessels for war and pillars in deep water.”— 
23rd January, \364. 

192. FREDERICK NORTH, Leeds, Yorkshire, “ Preparing peat and turf.”—23rd 
January, 1864. 

274. DAVID ANDERSON, Birmingham, “Curtain and other rings.” — 2nd 
February, \8iA. 

187. JOHN SHAW, New Wortley, Leeds, ‘‘Lawn mowing machines.”—23rd 
January, 1864. 

196. JOHN PLATT ard WILLIAM RICHARDSON, Oldham, Lancashire, “ Bricks.” 
23rd January, 1864, 

200. EvGEN Lucius, Chatham-place, Blackfriars, London, “ Colours.”—23rd 
January, \$64. 

212, SAMUEL VAILE, Basingha‘l-street, London, “ Tables.”—23h January, 


1864. 

194. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Steam pumps.”— 
23rd January, 1861. 

237 JOSEPH KopGERS, Hunslet, Leeds, Yorkshire, “ Ra‘iway and road wheels, 
road wheel arms or axles, and pulleys and drums,.”—z2/h January, \stid. 





hammers, apparatus 
actuated by steam, compressed air, or other aeriform fluid, the said im- 
provements being applicable to various where p sive force is 
employed.” — A communication from Christopher Retallick James and 
Nathan Woodhull Condict, jan, Jersey City, Hudson, New Jersey, U.S.— 
oe Guetee bavens, Sot Lincoln’s-inn, London, “ An improved 

704. GEORGE DAVIES, Serle-street, : . ~ 
setting machine.” —A communication from Angustus Corey and John 
MeMullin Harper, Philadelphia, Pennsylvania, U.S.—19¢h October, 1866. 

2796. PATRICK ADIE, Strand, London,” Improvements in means and 
for clipping horses and other animals.”— 30th October, 1866. 

2824. WILLIAM EDWARD NEWTON, Chancery-lane, London, “‘ An improved 
vacuum air engine."—A communication from John Robertson Cameron, 
Pittsburgh Pennsylvania, U 8.—3ist October, 1866. 

2930. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“A new and improved sorter, and a drilling machine connected therewith. 
—A communication from Jacques Lhuillier, Place Napoleon, Lyons. —10ch 
November, 1866. 

2930. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlese 
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“* An improved apparatus to teach book-keeping.”——A communication from 
Jean Hippolyte Savoureav, Palace of the Tuileries, Paris.—14th November, 





3193. THOMAS BAYLEY, Stockport, Cheshire, and JOHN TAYLOR, Denton, 
Lancashire, “ Certain improvements in the manufacture of hats or cover- 
cae for the head, and in apparatus connected therewith,.”—5th December, 

865. 

3214, JOHN WILLIAMSON, South Shields, ‘‘ Improvements in the manufacture 
of alkalies.”"—6th December, 1866. 

3343. WESTLEY RICHARDS, Birmingham, “ Improvements in fire-arms and 
cartridges.”—8th December, 1866. 
3272. PATRICK HEYNS, Poplar, Middl 

_ December, 1866. 

331), HENRY HALL, Stac*steads, near Manchester, “Certain imp ts in 
the preparation of size, and in apparatus connected therewith.” — 17th 
December, \s66. 

3386. HECTOR AUGUSTE DUFRENE, Ree de la Fidelite, Paris, ‘‘ Certain im- 

provements in the manufacture of the extract of madder.”—A communica- 

tion ules Pernod, Rue des Cles, Avignon, France.”—24th December, 


1866. 
3438. GEORGE SHREWSBURY, Lower Norwood, Surrey, “ An improved appa- 
ratus for heating apartments, conservatories, and baths.”—3lst December, 





“ Tmp in steam boilers.” 





1866. 
88. KOBERT MUSHET, Cheltenham, Gloucestershire, ‘‘ An mprovement in the 
manufacture of cast steel.” —14th January. 1867. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 

y6th January, 1867. 

1551, 8d. ; 1552, 6s. 4d.: 1553, 4d. ; 1554, Is. 104. ; 
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1563, 6d. ; 1564, 4d.; 1565, 4d. ; 1566, 4d. ; 1567, 

. + 1669, 1s.: 1570, 1s. 10d.; 1571, 4d. ; 1572. 4d. ; 1573, 
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1587, 4d.; 1588, Sd.; 1589, Sd. ; 1540, 4d.; 1591, 4d.; 1592, 4d. ; 1593, 8 
1504, 1s. Gd. ; 1595, 10d. 5 1596, 10d. ; 1547, 4d.; 1598, 4d. ; 1599, 1s. 2d.; 
1600, 4d. 
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*,* Specification: wil! be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 53. must be remitted by 
Post-oflice Order, made payable at the Post-office, 5, High Holborn, to Mr, 
Bennet Woodcroft, Her Majesty's Patent-office, South buildings, Chan- 
Chancery-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracis prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 
Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1694, E. FIELD and F, WISE, Chandos Chambers, Adelphi, London, “ Apparatus 
for generating steam or heating liquids.”— Dated 25th June, 1866. 

This invention consists, First, in the adaptation to cylindrical and other 
cireular boilers or heating vessels, not having internal flues, of water tubes 
projecting outwards from the lower part of the boiler into the furnace and com- 
bustion chamber or flue space, and in setting or placing such boilers or vessels 
with their under s des in an inclined position, so that the portion thereof which 
is situated immediately over the furnace and combustion chamber or flue space 
containing the water tubes, as described, may form a slope or descent which it 


back end of the boiler, for the purpose of causing substances contained or held 
in solution in the water to descend and be accumulated at the backward or 
lower end, where they may either be blown off by means of a blow-off cock in 
the usual manner, or may be received by a pocket or receptacle projecting 
downward from the lower part of such backward end, and be blown off thence 
as required. Secondly, in the construction of steam boilers or heating vessels 
having water tubes projecting downward into the flue space or combustion 
chamber in the saddle form, with a water space on each side of the flue, and 








the furnace for heating the same surrounded by a water casing, and arranged | 


to be fed from the top, so that the draught may pass downward through the 


fire (which at its lower end may rest partially against the first row of tubes in { 
the tube space), carrying the flame and heated gases thence into the fue, along , 


which they pass between and amongst the tubes to the farther end of the 
boiler, the incandescent fuel in such furnaces resting by preference upon a 
hearth or hear:hs of suitable material without the intervention of fire-bars, a 
suitable opening or openings being provided for the purpose of admitting air and 
stoking. Thirdly, in the construction of vertical boilers or heating vessels 
fitted with pendant water tubes, with a vertical diaphragm or water space 
dividing the space at the under side of the tube plate, in such manner as that 
the fire-grate may be situated at one side of such diaphragm, and the opening 
or exit for the smoke or products of combustion from the fire at the contrary 
side thereof, thus compelling the products of combustion in their passage from 
the furnace to pass laterally amongst the tubes. Fourthly, in preparing water 
tubes used for the generation of steam, or the heating of liquids, by galvanising 
or coating them with zinc in such parts as are brought into contact with the 
water or other liquid for the purpose of avoiding incrustation thereon by the 
deposit of earthy and saline particles. 

1709. W. FAIRBANK, Thornbury, {near Bradford, “ Apparatus for generating 

and reserving steam.” — Dated 27th June, 1866. 

This invention consists, First, in the employment of a spherical vessel made 
of wrought or cast iron, or other suitable metal, and which the inventor terms 
agenerator. A feed pipe, having on its extremity a perforated hollow ball, 
extends from the top of the generator to the centre of the same, and is placed 
in communication with the feed pump of the engine. The usual and ordinary 
fittings of steam boilers are alzo applied to the generator. Another vessel of 
cylindrical form, with egg ends made of cast or wrought iron, or other suitable 
metal, and which he terms a steam reservoir, is placed in conjunction with the 
generator, a suitable valve opening from the latter into the reservoir for the 
admission of steam generated. The reservoir is fitted with the usual appur- 
tenances of steam boilers, and both vessels are set in brickwork. Heat may be 
applied to the under surface of the generator by means of an ordinary coal 
furnace; ot, if preferred. by oil lights, or other combustible substances. The 
flues are so constructed that, after the action of the heat upon the generator, 
the surplus passes along the sides of the reservoir and into the chimney. The 
method of using the apparatus is as follows:—Heat is applied to the under 
surface of the generator until the temperature of the air within (no water being 





as yet admitted) reaches say 350 deg., or 400 deg. Fah. Water is then intro- | 


duced down the feed pipe, and emerges in the form of fine spray through the 
perforated globe before-named ; on the end of the feed pipe coming in contact 
with the heated atmosphere within the generator it is at once converted into 
steam, and that of a high pressure, so that the inventor terms it superheated 
steam. The valve connecting the two vessels is now opened by the pressure of 
steam, and the reservoir becomes filled with steam ready for use when req tired, 
and pr ated from i ion by the connection with the generator and the 
heat of the flues.— Not proceeded with. 

1700. W. BACKLEY, Sheffield, aad L, SMITH, Ecclesfeld, York, “ Pistons of 

steam engines.” — Dated 2¢th June, 1866, 

The patentee claims the use of a helical or coiled spring for expanding the 
packing rings of a steam engine piston or pump bucket. 

1767. W. ADOLPH, Bury-court, St. Mary Axe, London, ** Obtaining motire 
power by means of steam.” —A communication.— Dated 3rd July, 1866. 

This invention relates to a machine consisting of two essential parts, First, 
an apparatus arranged to produce an artificial fall of liquid by means of the 
pressure of steam; Secondly, a turbine upon which this fall, or this com- 
pressed liquid, produces its action in the ordinary manner. The invention 
cannot be described without reference to the drawings. 

1377. M. HENRY, Fleet-street, London, **Governors."—A communication.— 
Dated 4th July, 1866. 

In the specification of a British patent obtained by the present patentee on 
the 2ist December, 1°61 (No. 3169), he deseribed various arrangements of 
centrifugal action governors, all having for their object to render the speed of 
rotation independent of the distance between the weights, and he applied the 
term ‘' isocbronism ” to the property or characteristic common to these various 
arrangements. But in seeking to apply the new principle of construction to 
steam engine governors, he found that the arrangement had a tendency to 
depart from a regular or uniform motion, and to acquire a velocity sometimes 
greater, and at other times less, than the mean velocity. In endeavouring to 
obviate this objection he has at length ascertained that the real method consists 
in communicating motion to the weights of the governor by the intervention 
of appliances capable of being acted upon by the variation which precedes and 
effects change of velocity. A governor thus constructed becomes what he 
calis a compound speed and acceleration governor, by which he means a 
governor acted on partly by the effect of speed and partly by that of accelera- 
tion. As 4 speed governor it tends continuously to a certain determinate 
velocity, and as an acceleration governor it begins its work by the acceleration 
of speed, an/ before the velocity has undergone such alteration as would be neces- 
sary for putting the ordinary governorin motion. Whatever be in other respects 
the construction of governor to which the new principle of construction is to 
be applied, the means consist, First, in rendering the governor weights indepen- 
dent of the axis which carries them and as free thereon as possible ; Secondly, 

1 communicating motion to them by means of a bush, feruie, or tube, having 
& helicokdal or spiral screw thread thereon, and fitted on a portion of the axis 
which is screw-threaded in like manner, so that the two take into each other 
ike 4 nut and screw. The direction of spiral curvature is so arranged with 

















| order to steer or guide the carriage. The framing, steam | 
is recommended should not be less than one in twelve from the furnace to the | 


respect to the direction of rotation of the governor, that, by the increase of 

speed, the reaction exerted on the bush in the direction of the axis will tend to 

throw out or separate the weights, and decrease of speed will produce a 

contrary effect. 

1711. T. KENNEDY, jun., and J, BARR, Ailmarnock, “ Pistons and cylinders.” — 
Dated 2th June, 1866. 

This invention has for its object to prevent the bending of the piston rod, 
which is liable to occur with some constructions of pistons and cylinders, from 
the canting of the piston, and the improvements are more particularly ap- 
plicable to such water meters and hydraulic engines as comprise one or more 
cylinders with their pistons, whilst they admit of a comparatively small piston 
rod being used. Such pistons are sometimes packed by means of a pair of 
reversed cup leathers which project somewhat from the body of the piston. 
The defects thus indicated are overcome by the present invention, in one way 
by making the piston dise and the junk ring both with flanges of an enlarged 
diameter, very nearly fitting the sides of the cylinder. These flanges of the 
dise and ring are recessed where the cup leathers are, and sufficient clearance 
is allowed to insure the water getting inside the cup leathers.—Not proceeded 
with. 

1714. J. JORDAN, Liverpool, “ The application of certain spirituous compounds 
Sor the production of motive power.”— Dated 27th June, 1866. 

This invention consists in the use of certain spirituous compounds for the 
production of steam or vapour in steam boilers, as a substitute for water as 
now commonly used; and the inventor prefers to use alcohol, ether, pyroxylic 
spirit or naphtha, or methylated spirit, having found by actual experience that 
the best results may be obtained with these spirits, and that they may be used 
either simply or in combination as preferred. The spirit may be evaporate! 
in boilers, and used in engines ot the ordinary construction furnished with 
surface condensers ; but to fully realise the economical results of this invention 
he prefers to evaporate the spirit in a suitably constructed vaporiser, heated 
by aqueous vapour at a high temperature produced in a boiler, having a con- 
tinuous circulation of the water contained therein, and the spirit vapour is 
conducted from the vaporiser to an aqueous steam jacketted cylinder or 
cylinders through aqueous steam jacketted pipes, and the spirit vapour on its 
exit from the engine cytinder is conducted into a suitably constructed surface 
condenser, where it is condensed into its liquid form, and thence reconducted to 
the vaporiser, and so on continuously.— Vot proceeded with. 

1720. B. F. WEATHERDON, Chancery-lane, Londo», * Apparatus for preventing 
incrustation in steam boilers.”— A communication,— Dated ith June, 1866. 

This invention consists in the employment of an upright cylindrical vessel 
eighteen feet high by six feet in diameter, divided horizontally into two com- 
partments, the upper ene furnished with vertical copper tubes surrounded with | 
water to the depth of twelve feet, whilst the lower ove supplied with steam 
from the waste pipe causes the said water to boll and pars off in its heated 
state through the medium ofa tube into a trough composed of intervening 
gutters. depositing on its passage through the same Uie carbonates, sulphates, | 
and other salts of lime, magnesia, mud, or other solids, incrustating sedi- | 
ments of firs, and finally passing direct to the boiler tank. The flow or | 
supply of water to the apparatus is maintained through the medium of a 
pump from a well or other source, and is delivered by the above mentioned 
process in a pure state to the boiler. 

1728. D. K. CLARK, Adam-streel, Adelphi, London, “ Locomotive traction 
engines.” — Dated 28th June, 1866. 

In constructing a locomotive traction engine the principal framing is com- 
posed of two para'lel longitudinal frame plates of iron or svel. At the front | 
end these frame plates are connected by transverse plates, with which is com- 
bined an uprigh: frame, or it may be a hollow shaft 0° ancie iron and plates, 
wherein is arranged the steering apparatus and gear for steering the carriage 
by a vertical shaft or spindle. The hiner part of the main frame is constructed 
of transverse frame plates with angle iron and a foot plate which connect the 
two longitudinal frame plates together. The boiler, which is fixed to and 
carried by the main framing. is similar to an o ry tubular locomotive 
boiler. The axle or shaft of the driving wheels is sit «i forward of the fire- 
box of the boiler, and so 93 to throw as much weight as is required on such 
axle or shaft. The fore part ofthe carriage is supported by a pair of wheels, 
which are on a shaft or axle, which is connected to the lower end of a vertical 
shaft or spindle, and the fore wheels are arranged to have a locking motion in 
. Steam cylinders 






















water tanks, and other parts connected therewith, are, 
by the main driving wheels by the aid of springs, whieh appl in the 
ordinary manner; but the vertical play of the axle-boxes or beariugs of the 
driving wheels is controlled by blocas of valcanised india-rubber at top and 
bottom. The two steam cylinders are fixed in an inclined position to the main 
framing, one on each side, and newr the tore end thereof. The piston rod i 
two steam cylinders give motion to a shaft below the boiler, from which shaft 
motion is communicated to the second shaft by means of two pairs of toothed 
wheels, so as to give two speeds. The secon shaft carries differential gearing, 
and is on the same horizontal line with the shaft or axle of the driving wheels. 
The two too' hed-wheels of the driving gear on the second shaft, which takes 
into wheels therecn, are combined together by a framing, or a hollow chamber 
in which is contained the differentia! gearing, and such framing or | 
chamber is situated on such second shaft immediate of its two end bearinzs. 
Friction connections may be applied to the differential gear to act as a brake 
to its motions. 
1757. C. J. APPLEBY, Gracechurch 
engines.” — Dated 2nd July, \866. 
This invention consists, Firstly, in asing the grooved-wheel frictional gearing 
in place of spur gear for transmitting motion to the driving wheels. This 
friction gearing works noiselessly, and can be thrown into or out of gear (by 
eccentric bushes as usual) when working at full speed ; thus the full power of 
the engine can be developed to start a heavy load before the driving power is 
applied to the running wheels. Secondly, a second pair of friction wheels may 
be fixed upon the same shaf: as the slow motion wheels and pinions, and when | 
the load is started the higher speed wheel is thrown into gear, and the lower 
speed wheel out of gear, without stopping or arresting the motion of the train 
of trucks. Thirdly, the bearings of the driving wheels are arranged so that | 
whatever may be the play upon the springs, the centres of the gearing wheels 
and pinions always remain equidistant, and this arrangement is applicable to 
either frictional or spur gear.—Vot proceeded with, 












street, London, ** Locomotice and traction 














Ciass 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

1699. C. P. HOLLIS, Clapham-rise, London, “ Applying packing of elastic or 
flexible materials to axletrees, springs, and bearings of railway and other 
carriages, &c."— Dated 26th June, 166. 

This invention cannot be described without reference to the drawings. 

1705. C. BEECHING, Woodstock-street, London, ** Ships or other navigable vessels 
to be employed in conveying iiquid cargoes.” —Dated 26th June, 1866, 

For conveying water from the sea to inland towns the inventor proposes to 
construct a vessel with longitudinal and transverse partitions, thereby dividing 
the vessel into a number of compartments, each ot which is provided with a 
suitable valve or door, in such manner that. when the doors or valves are 
closed, each compartment shall be hermetically sealed against the entrance of 
water or the liquid cargo from the adjoining compartments ; but when it is 
desired to fill or empty the ship or other vessel of its contents, the doors or 
valves are then opened, so that free communication may be afforded between 
some or ali of the compartments; and by means of a syphon, or other suitable 
means applied to one or more of the compartments, the water or other liquid 
cargo is supplied to the vessel or drawn off therefrom, the water or other 
liquid cargo flowing into such compartment or compartments through the 
doors or valves until the vessel is entirely filled or emptied. The vessel is also 
constructed with a perforated or reticulated false deck a short distance below 
the ordinary deck, and the various divisions and the sides and bottom of the 
vessel are securely braced together by suitable tie rods or braces in such 
manner that the vessel shall not be injured by its rolling or pitching in dis- 
turbed water.— Not proceeded with. 

1732. W. THOMPSON, Normanton, York, “ Apparatus for actuating the points or 
switches of railways.” —Dated 29th June, 1866. 

For the purposes of this invention one end of a fod, which is connected at 
its other end to the tongue rail of a switch, is attached by a pin joint to the 
end of one arm of a bell-crank lever. To the end of the other arm of the bell- 
crank lever is suspended a weight, which retains the tongue rail of the switch 
in a desired position. The weight is connected by links to one end of the lever 
handle, by which the position of the tongue rail of the switch is reversed. This 
lever may be arranged to be moved in any direction, or simply on an axis to move 
in one direction. The lever has on it asignal plate or disc, which, when the lever 
handle is upright, indicates the position of the tongue rail of the switch, but 
when the lever hand!e is depreased or placed in a horizontal position, the state 
of the tongue rail of the switch will be kuown by the signal plate or dise not bein, 
presented to the driver of atrain. The lever handle turns on an axis in 
at the top of the box, or it may turn on a universal joint, and the weight i 
attached to the lever so that, when at liberty, the lever and the tongne rail ot 
the switch will be brought to and retained in the desired position.—Not pro- 
ceeded with. 

1340. A. W. MAKINSON, Westminster, “ Improvements in locomotive engines for 
enabling them to ascend steep taclines,”—Dated 13th June, 1906, 

To enable locomotive engines to ascend steep inclines without Increasing the 
dead weight on the driving wheel, the inventor applies either to the driving 
wheel or to the driving axle iteelf, or to the connecting rods, a frictional 
pressure which, in the first instance, opposes a resistance to the revolation of 
the wheels, and so prevents slipping of the wheels on the ralis, which frictional 
resistance is cither wholly or in part transferred to some fixed part of the 
engine, imparting to it a progressive motion.— Not p. ceeded with, 

1735. J. IMRAY, Westminster Brdge-road, and J. EL.is, Beeleston-square, 
London, © Carriage windows, de.’ — Dated Voth Jane, 1006 

The object of this invention ts to hold the window in any position to which 

t ia moved, 0 that it does not sink down by its own weight or the shaking to 
which it is subjected, and to have the power of slacking it so that it can be 
easily moved by hand. To effect this the patentees form inclined recesres in 





those parts of the frame which slide in the grooves and fit them with wedges 
which have their thick ends downwards, and which are pressed upwards by 
springs. On the sliding frame they mount levers which bear on the small ends 
of the wedges, and which have suitable knobs or latches that can be depressed 
by hand. One side of such wedge bears against the groove, and the other 
against the inclined face of the recess to which it is fitte’, and to facilitate the 
upward and downward movements of the wedge small rollers may be interposed 
between the inclined faces. When the window is drawn up the rubbing of the 
wedges on the grooves bears them downwards, and thus eases the friction, but 
when the window is left to sink by its own weight, the springs force the wedges 
upwards and so tighten the window in the grooves. On depressing the knobs 
or latches by hand, the levers push down the wedges and slack them so that the 
window is free to move. 

1745, T. MACNEIL, Cockspur-street, London, “ Improvements in the construction 
of railway relling stock, and in the permanent way applicable thereto.” 
Dated 30th June, 186. 

The object of this invention is to enable carriages, wagons, and trucks to 
travel upon a mixed or double gauge of rails, that is to say, upon a narrow or 
wide gauge, as required. Take, for example, a gauge of four feet eight inch 8 
and a-half, and another of three feet six inches, then the inventor proposes to 
place four wheels on each axle, two to suit the gauge of three feet six inches, 
and two tosuit the wider gauge, the latter being placed at each extremity of 
the axle, and the others between them. The inner or narrow gauge wheels are 
of a sufficiently Jess diameter than that of the outer or wide gauge wheels, so 
as to permit of the passage of the narrow gauge wheels across points when the 
carriages are running on the broad gauge rails, the increased diameter of the 
outer wheels will elevate the carriage and inner wheels, so as to cause them to 
run clear of the points or crossings. The permanent way consists of a mixed 
or double gauge of rails, that is to say, four rails for each of the up and down 
lines, but these four rails need not be laid down throughout the line, since a 
narrow gauge may be laid down for any distance required, and may then be 
discontinued and a wide gauge substituted, by continuing the narrow gauge a 
suitable distance between the wide gauge and arranging the inclines and 
gradients towards the extremities of the rails so that the outer wheel shall 
gradually be brought to bear on the level of the wide gauge rails, thus lifting 
the narrow gauge whee's off their rails. So also with regard to the passage 
a the wide to the narrow gauge the same method is adopted. — Not proceeded 
wuh, 

1748. W. J. BAKER, Wakefield, “ Appara‘us for facilitating the passage Sa 
guard or other person along the cutside cf a railway passenger train in 
motion.” — Dated tnd July, 1966. 

This invention consists in fixing to the sides of any van or carriage, or vans 
or carriages, of a railway passenger train, rails or guides, made contiguous from 
the guard's van, or one of several guard's vans, the who'!e length of such train, 
or the van carriage portion of such train, or contiguous from the guard’s van, 
or one of the several guards’ vans, to any such carriage or carriages, or any 
compartinent or couspartinents of any such carriages or carriage, and in case 
of several guards’ vans being used in such train, to any other or others of such 
vans it may be considered desirable, expedient, or necessary to bring within the 
scope of communication, upon and supported by which rails or guides runs on 
grooved wheels a vehicle or receptacle, terme? “the cage,” intended to 
receive the guard of any such traiu, or any person acting as such or in his 
stead, and iu and by meaus of which cage such guard or person, whilst such 
train is im motion, can brig himself into communication with any van or 
carriage, or Vans or carmages, of any compartment or compartments of any 
van or carriage, Or vans or Carriages, between which and his van such rails or 
guides are coutizuously fixed. 

1766. H. WOOTTON, Aussell-terrace, Oakley-square, London, “ Construction ana 
arrangement of sef-acting railway signals.” — Dated 3rd July, (866. 

This invention has reference to self-acting signals fur use on railways, the 
same beg operated by signal levers placed in twxtaposition to the rails. The 
signals employed may be whistles, bells, or other suitable sounding apparatus. 

















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

ON "CHANGE IN BIRMINGHAM: Better Tone—Menx att Gone To 
WorK — PROPOSED ALTERATIONS IN THE AMERICAN TARIFF: 
The Alteration in Lron and Hardwares : Important Consequences 

HARDWARES: Slowly Lmproving—Locat COMPANIES: General 
Prosperity—CHAMBEKS OF COMMERCE: Birmingham and Wolver- 
hampton. 

THE meeting of ironmasters on ‘Change yesterday in Birmingham 

was numerously attended, and more business was done than was 

the case last week. The puddlers at Wednesbury have all 
resolved, after a great deal of discussion, to resume work 
at the leading establishments at their masters’ terms, and 
although they are tighting the small works, where a dis- 
position was shown to give the old rates for a time, yet 
there is now no doubt that soon all who will be at work will be 
employed at the drop. The Patent ‘Shaft Company explains that 
their men would not have been engaged even last week at the old 
terms if the furnace fires had not been got up in the expectation that 
the men would work at the drop. So soon as the men found that 
these conditions were to cease at the close of that week the represen- 
tatives are understood to have voted for the employers’ terms being 
accepted there. The millmen have held a meeting and reported 
pretty favourably of the negotiations between deputations of their 
number and certain masters in North and South Staffordshire, 
who, they said were wishing to reduce millmen’s wages more than 
10 per cent. Mr. Kane, the President of the Northern Union, at- 


| tended at the meeting place, but he was not permitted to enter 


the room. The meeting on ‘Change to-day broke up cheerfully, 
but fearing that it will be some weeks before much improvement 
in the demand will be seen, The great subject of discussion just 
now, after the course which the men have taken, is the state of 
things in the United States of America, not only of a political and 
financial character, but also and chietly with respect to future 
tariff legislation. The information to hand upon this latter sub- 
ject, so far as it relates to this district, furnishes the following 
particulars ;:— 


Present rates , 
pending in 
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‘ sintenen ennai iciratamacis a ee 
Tron, pig oo of os 9 dols. p. ton, | 9 dols, p. tou. | 9 dels. ». tom, 


Ditto, old irom os +e oe 
Ditto, slabs, blooms, or loops 
Ditto, railroad bars .. «. 


3 dols. p. ton. | 5 dols. p. ton. | $ dols. p. ton. 
1c. per lb. ide. perIb, | 1 
70 c. p. 1L001b, |70¢. per 100 Ib | ie 











Ditto, other bars and rods... 1 to lic. p. Ib.| if to2je. p.Jb] thro 1} 

Ditto, wire .. «2 «+ eo 1} to She. p.Ib.| 1fto5je p. Ib.) ly 

Ditto, sheet or plate .. .. i} to b¥c. p. Ib | 2 to 2¥e. p.! 2toS ec p. tb. 

Ditto, screws for wood oo 6 to lie. p.lb | 8 to lie. p.tb.) 7 to le. p. Ib, 

Steel—puddled or cast or shear 2} to 3¢c.p.1b.| 3) to 5c. p.tb.| 3 to 4c. p. Ib. 
4 r 4 | 2¢todic. p.lb.| Sto5e. p. Db) Sto oc. p. Ib. 

Ditto, rods and wire .. .. 1 and 20 p. ont, jand 20 p. cent. } ind 20 p. smh 


Ditto, rails, Bessemer o 
Ditto, needles ec ee es 


_ | 2¢c per ib. | 2c. per Ib, 

25 per cent, 10 per cent. | 40 per cent, 

§ 35to 50 p. cent. |10c. to 2 dols allO tod c.adoz., 

(| advalorem \doz., & Wp. c.jand 40 p. cent. 

§ | 8c. a pairand|iOc.a pair and) 8c. a pair and 

( 35 per cent } 45 per cent. 45 per cent, 
}45 per cent. 45 per cent. 


Steelcutlery.. .e «2 eo 


Skates .. ce of se oe 
Hardware .. «os c« oe 35 per cent. 
With regard to the present rate of wages paid at Pittsburg, the 
centre of the iron trade, it is reported that melters, forgers, and 
rollers average 8 dols. a day; skilled hammermen, 8 dols. a day; 
head nailers, 11 dols. a day; puddlers, 7 dols. aday. It will be 
seen that the proposed increase of duty upon some of the kinds 
of iron produced here is considerable, whether the tariff bill pend- 
ing in the Senate or Mr. Wells's bill be taken, and the effect of 
either becoming law would be very prejudicial to the iron trade of 
Staffordshire. 

The reports of the Chambers of Commerce of Dirmingham 
and Wolverhampton have both appeared. The council of the 
Birmingham Chamber report upon the last half-year. Upon a 
subject of much trade interest just now, the Anglo-Austrian 
Treaty, they say—‘‘ The International Commission for the settle- 
ment of a new Anglo-Austrian tariff met in Vienna last June (in 
conformity with the treaty of 1865), but had scarcely entered on 
its duties when the war put a stop to further discussions, and as 
yet they have not been reopened. In consequence, however, of 
the ‘most favoured nation ” clause in that treaty, the lower duties 
enjoyed by the Zollverein manufacturers in Austria will (after Ist 
January, 1867) apply equally to English goods. Some reduction 
also in the recently concluded Franco-Austrian Treaty will be 
shared by England. As the new Anglo-Austrian tariff will be 
based upon specific duties, it is most important that manufac- 
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of the district should be prepared, through this chamber, to 
id the negotiation by furnishing any special information, in addi- 
tion to that already given, as to details of weight, value, &c., of 
their productions that may be required, and thus prevent an 
adverse effect upon any of the staple trades of the locality. 

The Wolverhampton report is for the year. The council, after 
referring to the financial disasters of the year, say :—‘‘ Closely 
allied to the question of capital is that of labour. It may seem 
absurd to say that the demand for both has been in excess of the 
supply. Yet that would be a very ordinary way of saying that 
the rates of loans and the rates of wages had both risen. And, in 





fact, while it is only capital that can procure labour, it is not only 
capital, but the hope of capital, that may promise to employ 
labour, and by such promises may raise its price. So it has 
occurred that for two or three years large works have been under- 
taken, labour has been required, the rate of wages has been 
advanced, the expectations of labourers have been raised. Now it 
is found that the capital to supply such wages does not exist, or is | 
not available. In the meantime there has arisen in the trades | 
unions a powerful organisation, whose object is perpetually to 
increase the rate of wages, and to diminish the profits of 
capital, but still more to diminish the wages of all but manual | 
labour. It is the bounden duty of chambers of commerce 
to take account of this state of things, even though they 
may at present be unprepared with any remedy for its evils. 
In some future time-if mischief irretrievable be not first done — | 
a better education might correct these errors. And to the question 
of education, and the employment of children, your council gave 
careful attention at the beginning of the past year. Their discus- 
sions were broken off, when it became clear that no measure 
would be brought in during the last session of Parliament. Some 
of the provisions of the Factory Act have given rise in this town 
to sharp controversy, but it may, perhaps, render the subject mage 
simple hereafter to state now some conclusions which were unani- 
mously adopted, They were as follows :--That no child under 
ten years of age should be employed at all. That children between 
ten and thirteen years should not be employed for more than the 
half-day, and should be required, except on Saturdays, to obtain 
a certificate of attendance at school for the other half. That no 
child under fourteen years of age should be employed in night 
sets. That any Act to enforce such provisions ought to be applied 
to small workshops as well as large factories, and to every place in 
the United Kingdom in which trades similar to those of Wolver- 
hampton are carried on. The other important question raised by 
the commissioners—that, namely, as to the hours of employment 
for women and young persons between thirteen and eighteen years 
of age—produced a great difference of opinion; and in this state 
the matter is handed over to the present year.” After a reference 
to the inequality of railway rates to the Paris Exhibition, the 
report goes on to say, “‘the tariff of Austria has been re-arranged 
by the commission to which you sent your secretary in 1865. The 
negotiations were suspended by the war, but even before the com- 
plete ratification of peace the Government of the Emperor 
returned to the subject. The new tariff does not satisfy all our 
expectations, but it is an improvement on the old. Thus the duty 
on bar iron and rails is reduced from £5 to 55s. per ton ; on angle 
bars, plates, sheets, steel rails, tires, &c., from £7 to 95s.; on 
coarse cast iron wares, such as stoves, boilers, pipes, &c., from 40s. 
to 27s. 6d. per ton. On all kinds of iron and steel tools, and on 
common cutlery, the duty is reduced from 12s. 2d. to 9s. per cwt. 

hese reductions have been made on the tariff of 1865, which 
itself was a reduction on the old rates, varying from 5 per cent. 
to 40 per cent. 

Amongst the hardware merchants of Birmingham and South 
Staffordshire there is anxiety expressed, as well as amongst the 
ironmasters, upon the American tariff. The result is looked for- 
ward to with great interest and is expected within a fortnight. A 
private letter which has just reached us from New York announces 
a reduction of 5 per cent. in the price of padlocks, and of 25 per 
cent. in that of wood screws. Trade there is reported “‘in sus- 

nse, awaiting the fate of the tariff bills.” Trade is improving, 

ut only very gradually. 

The various locai companies, financial and business, report much 
more favourably of the result of their transactions in the past half- 
year than had been expected. The wagon companies are pros- 
perous. The Railway Rolling Stock Company (Wolverhampton) 
reported at a meeting on Tuesday :—‘* The balance-sheet exhibits 
a net profit of £7397 7s. 11d., an amount considerably in excess of 
that realised in former periods, The directors propose the follow- 
ing dividends, namely, at the rate of ten per cent. per annum on 
ordinary shares, and at the rate of six per cent. per annum, less 
income tax, on the redeemable and irredeemable preference shares, 
to be payable immediately after the meeting.” 

The only exception to the carriage and wagon companies’ pros- 
perity is in respect of the new company of Shackleford, Ford, and | 
Co. (Limited), railway carriage builders, who, in a circular issued | 
on Wednesday, say, ** As you may have heard that the old firm of | 
Shackleford, Ford, and Co., whose works and business were 
purchased by this company, are now in embarrassed circum- | 
stances, we deem it right at once to lay the facts before you, 
in order to allay any unnecessary anxiety or alarm. Nothing 
whatever has occurred to alter our opinion that the busi- 
ness purchased by this company is a sound and profitable one, 
and we believe that when the books are balanced for the half- 
year the profits will be found fully to equal the anticipations 
formed of them. There is no doubt that the business was always 
a profitable one to the old firm, and that they were not only 
solvent but in good circumstances when this company took over | 
their business. Their present difficulties arise entirely from 
Messrs. Shackleford and Ford having launched out into an | 
altogether different business—as manufacturers of paint and 
spelter at Swansea. We regret to say that we but very recently 
discovered that Messrs. Shackleford and Ford were largely in- | 
debted to this company upon the wages account, over which they, 
as managing directors, bad control. Such security as they were | 
then able to give was immediately pressed for and obtained, and | 
their resignation as managing directors was also required. The 
question whether the company will ultimately sustain a loss (and | 
if so, the amount of such loss) must necessarily depend upon the | 
mode adopted for realising the estate of the late firm, and we, | 
therefore, refrain from expressing any opinion upon this point at | 
present. 


books to the end of the present month, and stock is being taken, 
preliminary to the general meeting, which will be held as soon as | 
possible. 
will show a satisfactory result, for we retain the fullest confidence 
in the soundness and value of the concern. At the general meet- 
ing it will be proposed to alter the name of the company to ‘ The 
Cheltenham and Swansea Railway Wagon and Carriage Company 
( Limited).’” 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Tue Iron Trape: Continued Dulness: A few Home Orders in 
the Market ; The Exports ; American Requirements ; The Position 
of Foreign Railway Companies: Reduction of Wages in Mon- 
mouthslure: Pig Iron—Tix PLates—Steam anp Hovse Coan 
TRADES—MonmovuTusuine RaiLway ayp Canal Company rv. 
Hitt Farewett Dixyen TO Mr. WHILE, MANAGER OF THE 
Tarr Vate Wonks—New Stream Hammer at Guancerown 
Inonworks—CHANGE aT PLyMovtTH Works 

Tue Welsh iron trade continues to be characterised by dulncss; 

business remains in pretty nearly the same state as when last 

reported, and no orders of any pene have been placed d 

the week. The home trade, which has been exceedingly depresse: 

for such a length of time, begins to show signs of a little life, 


| the unsatisfactory reports as to the 


as. a few of the specifications which have been so long looked 
forward to have made their appearance, and others are likely to 
follow; the requirements, as stated last week, becoming more 
and more pressing, will not bear putting off much longer. It is, 
however, the general opinion that no decided improvement, such 





as to affect the trade of the district generally, will take place till | 


towards the close of the present quarter or the beginning of the 
new one. The exports of iron still continue to be on a limited 
scale, but during the past week some half dozen fine American 
bottoms have arrived, chartered to take out iron cargoes to the 


Northern and Southern States, and shipping operations are going | 


on generally more briskly at the docks. The American flag at the 
South Wales ports has been a stra of late, and the present 
arrivals are looked upon as favourable indications of the future. 

The events of the last two or three weeks have not tended to 
lessen the feeling of anxiety as to the future of the iron trade, and 
ial position of American 
and other foreign railway companies do not give that encourage- 
ment which was looked forward to. 

It is stated that one of the firms in this district are 
large holders of American railway securities, and that 
several other ironmasters are indirectly interested in the progress 
of American industry, as they have considerable engagements on 
account of the States, so that the collapse of any great concern in 
that part of the world would be a matter of serious moment to many 
of the ironmasters of South Wales. It is agreed that the require- 
ments of the Southern and Northern markets will be greater this 
year than they were last year, and that should there no diffi- 
culty in finding ‘‘the sinews of war,” transactions will be of a 
satisfactory character. The advices from Canada and Russia 
possess an encouraging tone, and during the next quarter trade 
may be expected to be tolerably active with those places. A 
slight movement for the better has taken place in the prospects of 
business with Southern America, whilst with some of the con- 
tinental, and a few of the other foreign markets, matters are fairly 
good. There are some miscellaneous contracts in the market on 
Kast India account, portions of which are expected to be secured 
by houses in this district. A month's notice has been posted up 
at the principal ironworks of Monmouthshire, and the same will 
terminate at the endof February. In other portions of the district 
a reduction of 10 per cent. was carried into effect without opposi- 
tion at the commencement of the present month, but as the Mon- 
mouthshire ironmasters did not act at the same time, the hands 
were beginning to hope that the trade would so improve as to 
render a reduction unnecessary. This expectation, however, has 


not been realised, and in a month’s time a drop of 10 per cent. | 


will have to be submitted to. This will be a great disappointment 
to the men, but from what can be gathered from the feeling which 
pervades them, it is not expected they will offer any resistance to 
the proposed reduction. 
avoid stocking, but those who are in a position to do so will doubt- 
less find it far better to adopt this course, as it is pretty certain 


higher prices will eventually be realised than can at present be | 


obtained. 

For tin plates there is a tolerably good business doing, and prices 
are steady. 

In the demand for steam coal on foreign account no change has 
taken place since last report, except that in consequence of the 
large arrivals of ships proprietors are enabled to send down their 
coal more regularly from the collieries, and they have not to com- 
plain of the detention of wagons. The home trade is brisk. The 
severe frost has entirely disappeared, and the weather is un- 
usually mild, but very wet. This has had the effect of lessening 
the home consumption of coal, and the shipments on coasting 
account continue of an average character. 

A highly important case to many of the local ironmasters came 
on for hearing before the Newport County Court judge at the last 
sitting. The Monmouthshire Railway and Canal Company sued 
Hill and Co., of the Oakfield Works, Cumbrae, ‘for £6 5s., one 
year’s rent for the privilege of taking water from the canal. In 
1859 Mr. Hill obtained permission to lay down a 4in. pipe from 
the canal to his works, and in consequence of enlargements he 
applied for leave to substitute a Gin. for the 4in. pipe. This was 





| conceded on condition that Mr. Hill should pay £6 5s. per annum, 


We have no fear whatever but that these investigations | two large works 


| (Limited) there are few orders out. 


instead of 2s. 6d. as heretofore. Mr. Hill objected to this, and his 
solicitor held that the canal company was not authorised by law 
to sell the canal water or receive any payment forit. ‘he judge 
reserved his decision till the next court. 

On Monday last Mr. While, who has been for nearly thirty 
years connected with the iron trade of this district, was enter- 
tained at a farewell dinner at Treferest. Mr. While was lately 
the manager of the Taff Vale Ironworks, belonging to Mr. Richard 
Fothergill, in which works he had previously spent many years as 
a practical employé. He was the inventor of a machine for 
** blooming ” rails, with less labour and with less cost. Some of 
these machines are in operation at Mr. Fothergill’s works, and they 
are becoming extensively adopted by ironmasters who are anxious 
to study economy in the manufacture of iron. 

A new steam hammer has been put up at the Georgetown Iron- 
works, Cardiff, and it is purposed to make still further additions. 

The management of the Plymouth Works has been transferred 
to Mr. Morris, who has been for many years connected with Mr. 
Fothergill’s other establishments. 








THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE. 

THE Iron TRADE : Prospects of Extensive Government Order: Not 
much doing in Pig Iron: The Steel Trade.--Tue Nortu CENTRAL 
Wacon Company, RoTHersam: Report.—THe SHEFFIELD 
TrapveEs: Continued Depression: The Effects of the New Tariff 
Bill : Dispute in the Spring Knife and in the File Trade. —THeE 
Coat TrabE: Brisk Business: Good Export Trade: The Strike 
at the Wombwell Main: Dispute at Crigglestone; Agitation for 
an Advance of Wages at the Holmes and at the Dropping Well 
Collieries : State of Affairs at Stavely.—Tuk Coke TRaDE: No 
Improvement. 


| THE iron trade remains, as heretofore, in a very languid condition, 


and there are no indications at present of any great improvement, 
though an additional impetus will be given to the trade shortly, 
as we have before azxnounced, by the extensive additions which are 
to be made to the British navy in ironclads and gunboats. It is 


Messrs. Barnard, Thomas, and Co., the auditors of | stated that out of the total expenditure of £5,000,000 in ironclads, 
the Limited Mem Be are now engaged in examining the | it is probable that £3,000,000 will be expended in iron. This will | 


be a great benefit to the trade in this district, as most of the 
Government orders for armour-plates are executed here at our 

Cammell’s and Brown's. The demand for railway 
material continues tolerably brisk, both in the heavy and light 
branches, but more particularly in the former. The railway 
wagon works are still doing a brisk trade, but not quite so large 
as heretofore. For railway iron there is not so much doing, and 
the demand for rails is flat; and with the exception of the exten- 
sive order received at Penistone by Messrs. Cammell and Co. 
Makers of pig iron are not 
doing much at present, and the quantity manufactured is not near 


| 80 t as it was a few months ago, the requirements of the 


trade being very limited. The steel trade is without alteration, 
and continues very brisk, large quantities being still shipped to 
the United States, notwithstanding the fears entertained on the 
question of the new tariff there. At Milton and Elsecar they are 
working satisfactorily, as at the other works where the reduction 
in wages has been made, 

The report of the North Central Wagon Company, Rotherham, 
which is to be presented at the twrifth general meeting on 
the Sth inst., says :—‘* Notwithstan¢ing the reduction of 224 
wagons during the past half-year b; the determination of the 
leases, the wagon stock has increased from 2622 to 3028, and the 
monthly rental is now nearly £3090. In accordance with the 

tion made at the last genera) meeting, the depreciation fund 
has divided in the published accounts as shown in the books, 


Sellers of pig iron find it difficult to | 


and the amount standing to the credit of the wagons let on hire 
| in leases and those let on purchase lease are now shown 4 

The amount of profit is shown to be £3887 6s, 5d., and 
| directors recommend that £50 be carried to the suspense, that 
| £200 be added to the reserve fund, that a dividend be declared at 
| the rate of 10 per cent. per annum free of income tax, —— 
| £3509 8s. 6d., and the balance, £127 17s. 11d., to be carried f 
to next account.” 

Continued dulness pervades the Sheffield trades, and orders in 
most branches are given out sparingly, owing to the uncertainty 
which exists consequent upon the tariff bill now before the Ame- 
rican Legislature. The imposts as affecting the Sheffield trades 

will, no doubt, be more — than heretofore ; but it is thought 
that the measure will not have any great effect, and that a good 
| trade will continue to be done with the States. In files the foreign 
demand is moderately good, but the home trade is flat. The saw 
trade and the edge-tool trade are both dull, and the same remark 
| applies to the Britannia metal and silver-plating branches. Prices 
oF table-knives continue firm, but the trade passing is only limited. 
For the better classes of spring cutlery there is a g demand 
| with good prices, but the common qualities are One 
or two firms in the spring knife trade having given notice to their 
workmen of their intention to reduce their wages, a meeting of 
| 
| 





the trade has been held, when over 250 of the men were present, 
including deputations from all the principal firms in the town. 
The meeting pledged itself to withstand the reduction and also 
| passed a resolution for a levy of 5s. per man to meet any emergency 
which may arise at any time, A discussion took place on the 
| subject of emigration, and it was urged that it would be better to 
| send the best workmen to America, where a large proportion of 
the spring knife trade will probably go. There is another dispute 
in the file trade. Some time ago a file-grinding machine was 
erected at the Sheaf Works of Messrs. Turton and Son, and all 
the men struck work in consequenge. In their extremity Messrs. 
Turton employed a non-union man named Jeficock ; and the dis- 
pute having been amicably grranged the men returned to work, 
but they now demand that the non-union man, Jeffcock, should 
be discharged. This the proprietors refuse to do, and on Satur- 
day all the unionists employed at these works gave notice of their 
intention to cease work at the expiration of a fortnight from that 
| day. The File Manufacturers’ Association have resolved to support 

Messrs. Turton, and as the union officials are determined to have 
| the man discharged, it is feared that a disastrous dispute will be 
the consequence, but it is to be hoped that we shall not have a 
repetition of the great strike of a few months ago. 
| The coal trade is still active, and now that the ice has entirely 
| disappeared there has been a good export trade at the ports of 
| Hull, Goole, and Grimsby. The tonnage both by railway and 
| canal has also been greater, and there has been a heavy tonnage to 
| the metropolitan and provincial markets, For the manufacturing 
| districts the demand is brisk, but not so large as heretofore, 
; though there is a good trade to Halifax, Stalybridge, and other 
| places on the Lancashire and Yorkshire line of railway. The strike 
at the Wombwell Main Colliery still continues, and at present 
there are no signs of a termination. The miners employed by the 
Cliffe Coal and Fire Clay Company, at Crigglestone, are on strike 
for an advance of wages to the extent of about 74 per cent., and 
they state that the other miners in that district have received an 
advance equal tols. At the Dropping Well Colliery, near Rother- 
ham, of Messrs. George Chambers and Son, a deputation of the men 
have had an interview with the proprietors with the view of obtain- 
ing an advance of wages. After some discussion the masters agreed 
to give the advance, which will be about 5 per ccnt., on the under- 
standing that no other advance was to be asked for yet. The men 
at the Holmes Colliery belonging to the Rotherham, Masborough 
and Holmes Coal Company are agitating for an advance of 
wages, and for an extra course to be taken off. They ask for an 
advance of 6d. per yard on ribbings, working shift-work; an in- 
crease of 10d. per score of 21 courses, equalling about 10 tons and 10 
ewt. of coal; and a general advance of 10 per cent. They had 
been in the habit of getting 2s. per yard for headings or 
ribbings, and they now require 2s. 6d. per yard, because the wark 
was so tedious on acount of the seam not being sufficiently deep. 
In answer to the application of the men, Mr. Cooper, on behalf of 
the company, has agreed to pay the following prices :—For levels 
and ends 12ft. wide, and working one shift, 5s. 6d. per yard. For 
levels and ends 12ft. wide, and working two shifts, 6s. per yard, 
For levels and ends 9ft. wide, and working one shift, 5s. 9d. per 
yard. For levels and ends 9ft. wide, and working two shifts, 
6s, 3d. per yard. The above places, when working shifts, to be 
paid 1s. per score advance on present prices. Straight works 
not to be worked three shifts, and all other coal working in shift 
to be laid off from this day. Ribbings on the end of the coal, four 
yards wide, to be paid 3s. 6d. per yard. With regard to the ad- 
vance of 10 per cent., Mr. Cooper says that he will lay the request 
before the directors, but knowing that they cannot possibly afford 
to give it, he cannot advise them todo so. A deputation of the 
men has been appointed to wait upon the directors on the 
question. 

The state of affairs at Stavely is much" the same as last week, 
except that large numbers of the men have seceded from the 
union, but there are stilla great numberof mien belonging to the 
union, although the anti-union movement is decidedly in the 
ascendant. 

There is no improvement in the coke trade at present, but the 
Frdding Iron Company keep their long range of ovens at Silkstone 
in full work to supply their own ironworks in Lincolnshire. 











SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

THe Giascow Pic IroN MARKET—MANUPAC sD Inon —RE- 
DUCTION OF WAGES iN THE MALLEABLE Inon TrapkE—LauNncn 
BY Messrs. RoBpertT Duncan AnD Co., Port GLascow — 
ConTRACT BY Messrs. ROBERT STEELS AND Co., GREENOCK— 
MAIDEN VOYAGE OF THE UNION--MEETING THE ARCHI- 
TECTURAL (ASSISTANTS) ASSOCIATION—ANNIVERSARY MEETING 
OF THE GLASGOW ARCHZOLOGICAL Society. 

Pic iron has been lower during the past week, and on Friday 

touched 53s. 9d. To-day, Wednesday, there was some little improve- 

ment and up to 54s. 3d. cash was paid. Quotations are as follows :— 

Pig Iron, Mixed Nos. Warrants, 54s. 3d. ; No. 1, G.M.B., 54s. 6d, 

to 54s. 9d.; No. 3, 4s, ; Gartsherrie, No. 1, 66s. ; Coltness, No, 1, 

65s. ; Glengarnock (at Ardrossan), No. 1, Gls. The shipments of 

the week are still materially under those of the corresponding week 
of last year. 

No change to report in the manufactured iron market here ; 
quotations remain unaltered. ‘ 

The majority of the malleable ironworks at Coatbridge have 
commenced, and are working at the reduction. There are still 
some little disputes in minor points as to rates of wages betwoen 
employers and employed, which will, no doubt, soon be satisfac 
torily arranged. We learn that the Mossend,, Motherwe!!, and 
Calderbank Works have also resumed work. 

On the 24th inst. there was launched from the shipbuilding- 
yard of Robert Duncan and Co., Port Glasgow, an iron sailing 
ship of 825 tons, builders’ measurement, for the Albi 
Company, Glasgow. Her dimensions are —length, 150!t. ; 





OF 














3lft.; depth, 19ft.; with a gross register tonnage of (2) ¢ 
After being fitted out she will proceed to Glasgow to load fer 
New Zealand, as one of Messrs. Patrick Henderson and Co.'s feet. 
On leaving the warp she was named the Elizabeth Fleming, by th 
lady whose name she bears. 

We understand that Messrs. Robert Steele and Co » oon 


tracted to build a composite ship of 1250 tons for Captain John 
Hamilton, Greenock. fe are glad to learn that a nuulx 
heavy shipbuilding contracts are all but completed by various 
firms in town. Altogether trade prospects are looking more hopefu 
in Greenock. 

We learn that the splendid new screw »! 


ner Union loagin 
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to the North German Lloyd’s line of steamers betwixt Bremen and 
York, has made her maiden v 
York in less than ten a The Union left Southampton on the 
16th inst. at 2 p.m., arrived at New York on the 26th inst. 
at 4 am. The Union was built by Messrs. Caird and Co., 


Greenock. 

The usual ee yd meeting of the Architectural etiotants 
Association was held on Monday evening last, at the Architectura 
Society’s Rooms, 138, Bath-street, Glasgow, Mr. Myles, the presi- 
dent, in the chair. Mr. J. M. Monro read a paper entitled ‘“‘Sym- 
bolism in Churches.” A lively discussion followed as to the 
propriety of introducing symbolism in designing churches of the 
present fe 

The po ating of the Archeological Society of Glasgow 
was held on the night of the 29th inst., at the Queen’s Rooms. 
Mr. Sheriff Strathern presided, and there was a pretty good 
attendance. The chairman having opened the ting, the hon. 
secretary (Mr. Cunningham Monteath) read the ninth annual 
report. This document, after detailing the proceedings of the 
society during the past year, stated that Mr. Wm. Henry Hill, 
who had for some years held the office of hon. secretary, had felt 
it necessary to resign that office. 

The council desired to record that Mr. Hill had earned the 
thanks of the society for the able and zealous manner in which he 
had fulfilled the duties of the office. For the ensuing year the 
following, among their office-bearers, were recommended :— 
President, Mr. Wm. Ewing; vice-presidents, Sheriff Strathern and 
Dr. Scoular; hon. sec., Mr. Cunningham Monteath. The report 
was adopted. The secretary then read a tribute which had been 
drawn up to the memory of the late Mr. Smith, of Jordan-hill, 
the distinguished president of the society, but which, for want of 
space, we must defer till another day. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our Correspondent.) 

LiverPooL: Steam Shipving: The English in the Mediter- 
ranean — PUNISHMENT OF A CARELESS PiTMAN — SHORT 
TIME AT BLACKBURN—BOILER EXPLOSION ON THE HETTON 
RaILwAY—TuHE IstE oF MAN— MANCHESTER COTTON SUPPLY 
AssociATION—Hutt Docks: Report by Mr. Hawkshaw- - 
Nortu-Eastern Topics: Cleveland Iron Trade; The North- 
Eastern Railway Engine Drivers: Tynemouth Lighthouse—THeE 
LANCASHIRE Iron TRADE—LEEDS WATER SUPPLY—MANCHEs- 
TER, SHEFFIELD, AND LINCOLNSHIRE RaiLway, &c. 

CoMMENCING with Liverpool, we may note that an iron screw 

steamer has been launched from the establishment of Messrs. T. 

Vernon and Son. The vessel, which was named the Macedonia, 

has been built for Messrs, Papayanni Brothers, of Liverpool, and 

is to be added to their fleet of screw steamers engaged in the 

Mediterranean trade. The proceedings at the last meeting of the 

Mersey Docks and Harbour Board presented no special interest. 

The Liverpool Albion says :—‘* The Liverpool steamship owners, 

who now monopolise nearly the entire trade in the Mediterranean, 

not only between Great Britain and the countries bordering on 
that ocean, but also the coasting trade between the seaports of 

Spain, Italy, Egypt, Greece, and the Levant, appear to have 

aroused the jealousy of the French Government of Algiers, There 

have of late appeared in the Moniteur Algerien, a series of im- 
rtant and interesting articles from the pen of M. Blanco, a 

‘rench official in the Government of Oran. In these articles M. 

Blanco describes the rapid increase of English commerce in the 

Mediterranean, ard points out that the fleets of screw steamers 

from England, and more especially from Liverpool, are gradually 

but surely driving all other shipping from the coasting trade of 
the countries washed by the waves of that great inland sea. 

As a counterpoise to the spreading and monopolising influence of 

England, M. Blanco suggests that the Governments of Morocco, 

Algiers, Tunis, and Egypt should unite in constructing a railway 

along the northern coast of Africa, stretching from Tangiers to 

Suez. Such a railway could be easily and cheaply constructed he 

says, and it would bring Tangiers within sixty hours of Suez. 

Such a railway, M. Blanco also asserts, would secure a large share 

of American, Portuguese, French, and other goods traffic, while it 

would entirely deprive the English steamship owners of the vast 
sums they net annually as ‘ pilgrim money,’ being the fares they 

charge the Arabs for their religious trips to Mecca and back, vid 

Suez.” 

Short time has been introduced in the cotton manufacture at 
Blackburn, and the step is likely to be generally followed in East 
Lancashire should an improvement in the cotton trade not imme- 
diately ensue. 

A boiler on the Hetton railway at Sunderland, used for the pur- 
pose of supplying steam to a 78-horse power engine, employed in 
assisting trains up the Durham-lane incline, exploded on Saturday. 
Brickwork and pieces of iron were scattered in all directions about 
the thickly-populated neighbourhood, but although there were 
some narrow escapes no personal injury was sustained. The 
chimney of the engine-house was split up the middle, and the 
works were completely wrecked. 

Sain uel Magee, a pitman at the Alexandrina pit, West Rainton, 
the property of Earl Vane, has been summoned fora breach of the 
colliery regulations, in having a pipe and matches in his possession 
in the workings of the mine. He was sent to prison for a month, 

A mecting has been held at Castletown, Isle of Man, for the 
purpose of adopting steps for the erection of a lighthouse on 
Langness Point, a low-lying and dangerous headland abutting into 
the sea, about two miles from Castletown, and on which a Liver- 
ae ship, the James Crosfield, was wrecked with the loss of all 

ands some three weeks since, while returning from India with a 
heavy and valuable cargo. The meeting resolved to memorialise 
the Elder Brethren of the Trinity House, the Board of Trade, and 
the Liverpool Chamber of Commerce, to co-operate with the Com- 

- cea of Northern Lighthouses in placing a suitable light on 
ngness. 

At the last meeting of the Manchester Cotton Supply Associa- 
tion, «report forwarded by the India Office was received on cotton 
cultivation in the central provinces during the season 1866-67. 
The total area under cultivation was stated to be 611,722 acres, as 
compared with 587,398 acres in the season of 1865-66; and the 
estimated total out-turn is 32,410,861 Ib., against 26,430,600 lb. in 
the previous year. In Egypt 1,100,000 cantars of cotton were 


grown in the season 1865-66, while in the current season the pro- | 


duction is estimated at 1,500,000 cantars. If the Government 
does not interfere with the fellahs, the growth of cotton in Egypt 
is expected to show a very great increase. The soils of Egypt are 
very various, but the natural overflow of the Nile is the grand 
means of fructifying all the best cotton grounds. 

The Amalgamated Engineers, comprising engineers, mechanics, 
smiths, joiners, dressers, &c., and the operative iron-moulders 
employed in Blackburn, have received notice that on and after the 
2nd and 4th of February the wages of those earning 25s. per week 
will be reduced 1s., while no reduction will be made as regards 
operatives earning less than 25s. per week. The men threaten to 
work only four days per week su long as the proposed reduction 
is kept in force. 

The $3rd annual report of the directors of the Hull Dock Company, 
to be presented at the annual general meeting of the proprietors to- 
morrow (Saturday) states that the trade of Hull steadily increased 
during the past year, in spite of foreign war. The gross revenue 
of the company in 1866 was £114,562, as compared with £103,605 
in 1865, showing an increase: last year of £10,957. The gross 
expenditure last year was £84,081, as compared with £75,934 in 
1865, showing an increase of £8147. The increase in the net 
revenue last year was thus £2810. Of the increased expenditure 
of the past year (£8147) £3158 were paid for parliamentary expenses 
(incurred in opposing a trust bill promoted by the town council 
for the purchase of the docks, &a), and £1104 for additional 


from Southampton to New. 





interest on bonds. ae prrenage ti in. gnarl e yndianny 
the increased number of steam vessels which frequented the port, 
to increase the shed and warehouse accommodation of the docks, 


and to lay down further rails upon the quays. Another steam 
crane of twenty tons capacity, used principally for shipping coal, 
has been erected on the south quay of the railway dock. A new 
slip, the provision of which was sanctioned by the proprietors by 
a resolution of April 20th, 1865, has been completed, and has been 
let to Messrs. C. and W. Earle at a remunerative rental. The 
dividend on the company’s share — for 1866 will be at the 
rate of. 5 per cent. per annum. e expenditure on capital 
account for 1866 on the Victoria and Railway Docks was £22,675, 
and on the Western Dock, £205,231. Mr. Hawkshaw, in report- 
ing on the progress of the latter work, observes:—‘‘ Since my re- 

rt to you in January, 1866, the whole of the foreshore required 
for the new dock, having a river frontage of more than a mile, has 
been enclosed from the Humber, and during the 
upwards of 500,000 yards of earthwork and nearly 27,000 y 
masonry have been leted. A large t of work, therefore, 
has been done, and, with the exception of the breach in the river 
embankment that occurred in September last, which for a short 
time flooded the excavations, the works have proceeded satisfac- 
torily, and though that accident caused some delay, no mischief 
ensued to the permanent works, with the exception of the small 
amount of d: e that was done to the river piling, the cost of 
repairing which, Seosten does not fall on the Dock Company. 
Preparations have been made for carrying out the elongation and 
enlargement of the dock authorised last session by Parliament. 
The rapidly increasing trade of the port proves the necessity for 
this extension of the West Dock, and also shows the importance of 
securing further space for sidings and other adjuncts to the dock 
proposed to be applied for next session of Parliament.” 

Although the Cleveland iron trade is spoken of as in a very de- 
pressed state, the production of pig iron is going on at a rapid 
rate. Only the older and smaller furnaces are out of blast, and 
the stocks in makers’ hands are heavier than usual ; the quantity 
in store is also increasing, and is now about 63,000 tons. A fair 

uantity of pig iron has been exported lately to Belgium and 
Semen, The rail mills are getting short of work, and the plate 
mills have also been slack for some time. A memorial has 
been presented to the directors of the North-Eastern Railway 
Company by the engine-drivers and firemen employed on the sys- 
tem. The chief point the men aim at is that some allowance or 
retiring pension should be granted when they are incapacitated by 
old age from following their occupations. The men also ask that 
when anyone of them commits a mistake or makes an error of 
judgment—if he is fined or otherwise punished—he should be 
allowed to appeal to the board of directors. One of the Brethren of 
the Trinity House and the engineer of that worshipful body were 
down at Tynemouth last week, looking at the lighthouse there. It 
is understood that it was determined to darken the end facing 
southward to prevent the light from shining over Souter Point and 
misguiding vessels on to Whitburn Steel. The foundries in the 
Middlesboro’ district continue pretty well employed. 

The iron trade in Ashton-under-Lyne, Stalybridge, Dukinfield, 
Hyde, &c., is in an unsettled and depressed state. It is said that 
many years have elapsed since so many moulders have been unew- 
ployed in those districts as at present. 

The Leeds Town Council has determined to carry out a water- 
works scheme on an extensive plan recommended by Mr. 
Hawkesley, C.E., which will involve a total outlay of upwards of 
$400,000, 


ear 
is of 





000. 

The total dividends declared in twenty years, ending December, 
1866, on each £100 of the ordinary stuck of the Manchester, 
Sheffield, and Lincolnshlre Railway Company, amounted to 
£20 14s., or only about 1 per cent. per annum. 

A dreadful accident occurred on Monday at the carriage depart- 
ment (Oldham-road, Miles Platting) of the Lancashire and York- 
shire Railway Company. A body of men were at work on the 
hoist, sending up quantities of teak timber from the lower store 
to the middle one. A wagon load had just been got on the coal, 
and was about being pushed off, when two of the chains supporting 
the hoist snapped asunder, and the men on the hoist table, timber 
and all, fell in one confused mass. The teak, which was in planks 
and boards, was much broken up, and several of the unfortunate 
men were completely buried under it. Four were killed, and seven 
others were more or less hurt. 

An experiment made by the Midland Railway Company some 
years since in opening the Queen’s Hotel, at the Wellington 
station, Leeds, has met with such inarked success that the direc- 
tors have added an additional wing to the building, at a cost of 
£13,000. 
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CoprpeR—British—cake and tile.| £ s. da, . de 
perton . escccccce| 82 0 0.. 83 0 0/96 0 0. 0 00 
Best selected -| 63 0 0. 84 0 0) 99 0 O.. 0 0 0 
Sheet ...006 | &7 06 0.. © 0 O/10' 0 0.1. 0 0 0 
BethGccceccccedosccoccecee | 83 0 Gee O 8 OLE 8 6. 6 6 8 
Australian, per ton........-. | #4 0 0.. 87 0 0| 95 0:°0.. 99 0.0 
North American ...scecee-ee| 9 9 0, 0 0 0| 97 0 0.. 98 0°0 
Spanish Cake ..sccccccssees | 73 9 04, 0 0 0) 93 0 0.6% O O 
Slab. for prod. 96 percent. ..| 76 0 0.. 0 0 0) 909 0 0.. 41 0 0 
YELLOW METAL, perib. .eeeee| 09 0 7} O O 8} 0 Ob} 0 0 9D 

Lxon, Pig in Scotland, ton......| 2 14 3 cash | 3 5 6 cash, 
Bar, Welsh, in London ......| 610 0.. 7 0 0 7 0. 000 
Wales......0.| 510 6. 515 0] 79 0.,. 000 
Staffordshire..| 710 0.. & 0 0| 810 0., 0 0 0 
Rall, in Wales ...ccccccceeee| 5 5 0.. 510 0} 7 0 0. 0 0 0 
Sheets, single in London 110 0 0..19 5 0, 1015 0., 0 0 0 
Hoops, first quality 1900. 9 5 of $158 0. 06 0 A 
Nailrods..ccesee | 7wé. © 5 O01 OU 6. 6 0 @ 
DUMME  cavsesecsinccecsen | 0.8. 0 TES 6) 8 10 8... 01 2-8 
LEAD, Pig, Foreign, per ton....| 1910 0.. 0 0 0| 2012 6,21 0 6 
English, W. Bessesssseserees | 22 7 6.. 2210 0/7210 0%, 0 0 6 
Other brands ...... 9 7 6. 5 019) 5 0.9118 0 
Sheet, milled ...... }2) 0 0.. 0 O 0| 22 5 0.. 0 0 0 
Shot, patent ....e.0. 1/2400... 0 0 0) 4 5 0. OW 6 
Red or minium.... 21:10 0., 21:15 0) 2210 04. 0 0 © 
White, dry. .ccseee 31 0 0.. 8110 O| 39 0 O<.. o 0 C 
ground in oil.. 30 0 0.. 32 0 0} 28 0 0..29 0 6 
Litharge, W.B....006 | 2415 0., 25 0 0] 2415 0.. 25 0 0 
QUICKSILVER, per bot. | 617 6. 78 O] 718 6. 8 OO 
SPELTER, Silesian, per to | 2117 6.. 22 0 0] 23 0 0.. 23 5 0 
English sheet .... /}28 0 0.. 0 O O} 28 0 0.29 0 0 
White zinc, powder... -| 000. 000! 9 00.. 0 0 0 
STEEL, Swedish faggot eee | 15 0 0. 0 0 0] 16 0 0., 0 0 © 
EBicscsechediveccecsessces'| © 0 Gs 6 6-4) 15 0 'O OOS 
TIN, Banca, per cwt.. seve | 49 0. 00 0) 4144 0.. 0 0 0 
Straits, fime—cash .......06.| 4 619. 4 610) 410 0. 411 0 
Prompt 3 months ........| 4 710. 0 0 0| 412 0. 413 0 
English blocks .....s.seee002, 410 %. 0 0 0| 500. 5 2 0 
ATS scccccccce coooe| 411 0. 00 0) 5 10. 5 3 0 
Refined, in blocks..........| 413 0.. 0 0 0| 53 0. 5 5 0 

TINPLATES, per bx of 225 sheets | 

Othe 356.8 2:6:45.-0: 89 
110 0.. 138 Of 113 0... 113 0 
110 0.. 112 O| 112 0. 118 6 
116 0.. 118 O| 118 0. 119 6 











We extract the following from Messrs. Bird’s monthly circular :— 

One of the most noticeable features in our report this mouth (vid: details 
below) is the very general reduction in the price and make of iron. 

This altered, position of the trade is not confined to Great Britain alone, but 
extends also to foreign iron-producing districts. In France we find that the 
dearness and scarcity of fuel has caused the abolition of the duty on coal to 
be suggested to the Government as a relief to the manufacturing interests in 
the north, and several furnaces have already been put out of blast in Belgium 
for the same reason, 

As demand arises we may consequently expect th e British market to —_ 

w asee 


counsels forcibly impressed thereby upon thousands who now seek in vain for 
employment, we hope for a speedy return to settled and regular trade. The 
bills beforc Parliament this session that relate to railway projects or other 
public works number but 317 against 633 in 1866. 

North and South Staffordshire and Yorkshire.—After much discussion it has 
been agreed to reduce prices 204, per ton, and the members of the Iron- 
masters’ Association issued their official circulars to that effect on the 3rd inst. 
The announcement has been made too late to be of use as a coricession to the 
altered circumstances of trade, and the indifference with which buyers receive 
the low offers now general indicates a different view of markets to that held 
by the puddilers at Brierley-hill, who passed a resolution not to accept a reduc- 
tion of wages because there was no real cause for any reduction of prices. 
Practical evidence of the absence of any immediate pressing demand from any 
quarter having been afforded, the men will, no doubt, accept the inevitable, and 
be contented to get what work they can. Our customers at long distances who 
want prompt delivery will do well, however, to ensure it by continuing to 
leave us unrestricted as to brands and districts. 

The Belgian ironmasters Lave resolved to reduce wages 10 per cent. and 
diminish the no longer remunerative make of common pig iron. They can 
now buy English forge pigs delivered, duty paic, cheaper than the present price 
of coal enables the same quality to be made in Belgium. Whilst owners of 
blest furnaces naturally suffer from this circumstance, the makers of finished 
iron would, but for the duty still levied in Belgium, draw supplies from the 
nerth of England at a cost not exceeding that paid by many of our inland 
rolling mills using the same material. A reduction of from 5f. to 10f. per ton 
in French bar iron has had the effect of stimulating purchases, and prices are 
again firm and steaty. 

The extensive purchases of coal in Prussia for export are not without 
inflaence on the iron trade there, and large purchases of railway material for 
inland requirements have imparted an upward tendency to that market, which 
is only kept in check by the renewed possibility of petition from England. 
After recent discussions in the public journals the following extracts fromy 
published official returns of the course of trade in France and Belgium for the 
eleven months ending 30th November, 1866, may be of interest to uur customers 
and correct some errors. The import of pig iron into France amounted to 
125,375 tons, of which 67,800 tons were re-exported in transit or under the 
bond system, being 8700 tons Jess than the export for the corre«ponding period 
of 1865. Vhe import of fi d iron d to 58,715 tons, and the 
export to 71,870 tons, or about 20,000 tons more than in the eleven months. 
During the same period imports of pig iron into Belgium are given as 29,590 
tons, being 10,790 tons more than in 1865; the exports, however, fell to 
14,003 tons, or 10,000 ton less than for 1865. Of rails Belgium exported 
62,734 tons in 1866, against 75.355 tons in the corresponding months of 1865. 

Welsh Iron.—The fall in this market has been arrested as regards rails, con- 
tracts to au unusually large amount having been closed at rates that rapidly 
advanced prices from £5 7s. 61. to £6 per ton for ordinary specifications. The 
orders given out have been mostly for American and Russian requirements, 
and for the latter there is still frequent inquiry for sufficiently large lots to 
secure some continuance of the excitement. We quote makers’ prices £5 17s. 6d. 
to £6 per ton, though little lots of various sections may be had in completion 
of old specifications or ready made at a reasonable reduction. Bars are some- 
what neglected, and good specifications could still be placed in fair qualities at 
low figures. 

Although traffic is partially suspended by the weather the exports of coal 
and patent fuel still continue on a large scale, and prices are, in all parts, well 
maintained, 

Tin plates have rallied in consequence of large purchases of coke quality for 
America, and prices rule very firm again. Various new marks in search of a 
permanent connection are, however, offered under official list prices as regards 
charcoal sorts. Shipments in 1856 reached the unprecedented quantity of 
73.000 tons, which is an excess of 10.000 tons over 1865. 

Scotland, —'The price of F ed iron e in favour of buyers, and 
a fallof 10s. per ton on bars may be considered as gencral. In pig iron there 
is little or no change in price, and business transactions, unaffected by the 
reduction of make, are on an unusually small scale. The demand for Besseme 
quality of hematite pigs continues uninterruptedly good, but for forge and 
foundry purposes there is less inquiry, owing, of course to the diminished make 
of iron in all quarters. 

Newcastle and Cleveland.— A contract for 4000 tons rails for Australia is said 
to have been secured for the district, but orders for manufactured iron come 
in but sparingly, and even at the already reduced make few, if any, mills 
work full time. The price of bars has fallen to £6 103, to £6 15s. per ton. 

Hardware and Steel. —There is little change in this branch, and as yet but 
few orders for spring delivery have been given out. Shipments to the United 
States have been hastened in the hope of their arrival before the increased 
tariff comes into operation. There is a moderate inquiry for Bessemer steel in 
the form of blooms, rails, and tires, and cast steel boiler plates are also more 

requently asked for. The Belgian railway requirements for axles, &c., were 
divided amongst English houses, and about £00 tons rails to be adjudicated 
at the end of this month will probably also find their way here. The armour- 
plate trade is quiet for the moment, but the proposed large increase to our navy 
promises active employment. 

Copper.—The principal fact of the month is the dissolution of the Smelters’ 
Association, the effect of which. as tending to open the trade, may be regarded 
with satisfaction. The rather short supply of ores and regulus, and the limited 
shipments from Chill - although prices there. according to the last reports, were 
declining—have prevented any redu:tion in prices, but trade is rather dull. 
We quote Chili, £77 to £74; Isurra Burra and Wal!aroo, £85 to £86 ; Kapunda, 
£88 to £90. ‘There is little American in the market. 

Spelter.—The general inactivity of our market has a damaging influence, 
and notwithstanding a severe winter, which promises to close up the Baltic 
ports till rather late in the spiin«, prices begin to g:ve way. 


PRICES CURRENT OF TIMBER. 
1867. | 1866. 






















1867. 1866, 
Per load— £ea4 %=)£ 8% £8 Perload— 204626 
Deals ccccccccccse 9 010 10 {11 10 13 10 || Yel. pine, per reduced ©. 
Quebec, red pine .. 3 5 415) 3 5 4135 | Canada, Ist quality 17 019 10 17 t 
yellow pine ., 215 310) 215 310 | 2nd do... 12 014 0 12310 
St. John’s N.B.,yel.. 0 0 0 0] © O O © | Archangel, yellow. 12 013 0 12 0 13 16 
+ 510 6 0) 415 5 5 | st. Petersburg yel.. 1010141" lulu 2 0 
- 310 410] 4 & 415 | Finland ... .... 8 0 9 8 6 0 
seeeeees «9 00 01 0 0 6 O |Memel .........4. 0001 OO 1G 
elm ... «5 310 5 0/ 310 5 © || Gothenburg, sel... 9 01010 9 OL 
Dantsic, oak ....+. 310 6 O| 310 6 0 | white 8 0 810, 8090 
fir.. 2 0 310/ 2 5 31v jGefle, yellow...... 9 O11 © lo O 10 
Memel, fi 3 0 310} 4 O 3BlvU | Suderhaom ...... 9 OlOlv Y1lOH O 
Riga ... 3 03 5) 3 5 31% Christiania, per C. 7 | 
Swedish 118 23] 2 0 310 12h. by 3 by 9} 18 022 v 18 093 0 
Masts, Quev mi pme 6 0 8 O} Glu #1 im. yellow .... | 
yi. pine 5 0 6 O] £ O 6 O | Deck plonk, Dut } . 
Ji bined0 0 0 O10 00 of aint O18 1 4) 016 1 6 
Lathwood,Dantwz.fm, 410 510] 519 6 10 || Suves, per standard M. | 
a etor’s G19 710] 7 0 8 O | Queve pip:...... 8 O85 0 SO OF5 O 
Deals, per C., 12ft. by Stt. op sien puncheon 20 021 6 2 085 U0 
Quebec, whtsprace 13 lv 21:10 | 13 19) © Baltic crown a 7 
Heochucebt spruce 13 0 15 012191410 | pip <... } 280920) 01700190 9 








THE CLip DruM.—Messrs. John Fowler and Co. are now apply- 
ing their clip dyum with considerable success to the working of 
overhead traversers. For this purpose cotton ropes have been 
used, hitherto brought up to their work by « tightening pulley. 
We have already noticed the system as employed at Crewe at some 
length. By the aid of the clip drum the cotton rope, always 
subject to rapid wear, is suppressed, « steel wire rope being used 
in its place. The arrangemeut has been applied quite recently to 
some of the traversing cranes at Woolwich. 

PROGRESS OF STEAM FIRE-ENGINES.—The authorities of Bradford, 
Yorkshire, justly alive to the necessity of using the most efficacious 
means of suppressing fires, invited in August last, the principal 
London steam fire-engine makers to a competitive trial in Bradford. 
The result of this trial, coupled with a full and searching inquiry 
into the merits of the respective engines, has induced the town 
council to purchase one of Shand, Mason, and Co.'s patent vertical 
steam fire engines. This decision was arrived at a council meeting 
held last week. 

HcemBer v, Derby.—This was an appeal from a decision of the 
judge of the Westminster County Court. The present respondent, 
it appeared, had apprenticed his son to the appellant asa civil en- 
gineer, and by the apprentice deed it was covenanted that “in the 
event of the health of the respondent's said son, John Derby, 
failing so as. to incapacitate him from following the said profes- 
sion of a civil engineer before the Ist of April, 1866, the appel- 
lant, Mr. Humber, would refund to the respondent from the 
yremium he had paid with his son, the sum of £50.” The son 

me illin the summer of 1865, and died in August, 1865, of 
which the appellant received notice, and the certificates of two 
medical men, of his death. Under these circumtances the respon- 
dent sought to recover the £50 under the covenant on the ground 
that his son’s health had failed so as to incapacitate him from 
following the profession before the Ist of April, 1866. The 
County Court judge thought that the young man’s death was 
the best evidence of his health having failed and of his incapacity 
to follow his profession before the time stated, and against this 





the first benefit, and the cost of production in Belgiu 1 being also 


ae 
a duty on the pig iron, which necessity compels the makers of finished ircn 
there to-import in greater quantity from England, B 2lgian’ competitive power 
is much weakened. The effect is already traceable i: the large orders for rails 
given out here at improved prices, and as the unfortu nate disposition to strike 
is being cured by the natural though painful and dist: essing process of a tem- 
porarily overstocked labour market, and the suicida | nature of trades’ union 





the then defendant now appealed. Mr. Bosanquet, for 
the appellant, contended that the death of the apprentice put an 
end to the covenant altogether, but the court, without calling on 
Mr. Raymond and Mr. M’Calmoni for the respondent, thought it 
quite clear that the judgment of the court below was right, and 
gave judgment for the respondent. f 
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Tue power of locomotive engines is almost invariably 
estimated, both in a mechanical and in a commercial sense, 
by the diameter of their cylinders; very seldom indeed by 

e heating surface intended to sup heat cylinders wii 
steam. To those unacquainted with the details of locomo- 
tive practice it might gs from this that some in- 
variable relation existed between cylinder capacity and 
boiler power; that, in short, the number of cubic inches 
of steam which a cylinder uses up during each stroke of 
the piston represents a constant, the multiplication of 
which by some invariable factor will give the area of heat- 
ing surface. Yet it would be impossible to maintain a thesis 
based on such a proposition, and a careful examination of 
the proportions of the best locomotives wjll tend to prove, 
if it does not actually demonstrate, that the dimensions of 
their cylinders are determined far more by the caprice of 
the designer than by any other consideration. Practically 

king, a kind of definite relation exist s between the 
iameter of a cylinder and the length of stroke of the 
piston, and therefore a given diameter implies a given 
capacity for stroke, but this is about the only definite rela- 
tion which exists between the different dimensions of loco- 
motives, if we except the sizes of certain asi predeter- 
mined by the width of gauge, and therefore out of the 
power of the engineer to control. Thus we find that it 
is next to impossible to use a boiler much more than 4ft. 
in diameter ; that the distance between the centres of in- 
side cylinders cannot be much greater or much less than 
2ft. 6in., and so on. These exceptions represent but 
very few of the dimensions of any locomotive, however, and 
we find, indeed, that not in the cylinders alone, but 
throughout the entire machine, designers adopt just those 
sizes which seem to them best, and as a result the locomo- 
tive engine presents itself in an almost endless variety of 
forms. But we do not -find that any one of the received 
types presents advantages which should lead to its universal 
adoption in preference to those of a different type. 

It would be impossible to consider in an article like this, 
how far all the proportions ordinarily adopted by various 
designers are worthy of imitation, open to improvement, or 
deserving of censure; but it is possible to inquire whether 
our practice in one department of locomotive construction is 
or is not as good as may‘be. We find that very different 
diameters of cylinders are adupted with the same heating 
surface, and that the area of heating surface, again, varies 
considerably for the same Seaeel cylinders. Generally, 
cylinders of 17in. and 18in. diameter have a stroke of 24in., 
cylinders 15in. to 164in. astroke of 22in.,and soon, the stroke 
being almost invariably one-and-a-half times the diameter of 
the cylinder. There is no special reason why such a ratio 
should be observed, and on the Continent it is not observed. 
The ratio is found convenient, and that is all that can be 
said in its favour. An 18in. cylinder and a 24in. stroke 
represents the maximum locomotive power employed in 
this country, and it is worth asking why this should be so ? 
No one can prove that these are the best possible dimensions 
which can be adopted, and we think it can be shown 
that not only are they not the best, but that 18in. cylinders 
could be used in engines of comparatively moderate 
dimensions with advantage. If it could be proved that the 
best locomotive designers of the day considered cylinders 
of this diameter only suited to engines of the very largest 
class, and the greatest boiler power, there would be little 
more to be said. We should give up the point at once; 
regard practice as the best teacher, and throw theory to the 
winds. But, as we have already said, no such unanimity of 
opinion exists, and, therefore, the question is open to the 
fullest discussion. We might pile up a perfect mountain of 
examples, and give column after column of figures illustra- 
tive of the great differences in the practice of locomotive 
superintendents and others, to prove that there is not only 
no such thing as a definite rule for determining the relation 
which cylinder capacity should bear to heating surface 
but that there is ly even an approximate rule for 
the same purpose in existence. Taking the maxi- 
mum capacity — 18in. cylinders, 24in. stroke—as an 
illustration, we find them adopted in the broad 
gauge Iron Duke class of engine, in conjunction 
with a total heating surface of 1952 square feet, and 
the goods engines on the Caledonian Railway within 
about half that surface. In the Great Liverpool, narrow 
gauge engine, they were used in conjunction with 2290 
square feet of surface, and they are also adopted in the 
Atlas class of goods engine on the London and North- 
Western Railway, weighing but twenty-six tons, or ten 
tons less than the Great Liverpool, and having less than 
one-half the surface. It will probably be urged that the 
comparison is here drawn between goods and passenger 
engines, or, in other words, between those with small and 
those with large driving wheels, Before this objec- 
tion can be urged it must be proved that the diameter 
of the driving wheels bears a definite relation to the power 
of the boiler, the capacity of the cylinders remaining con- 
stant; but no such ratio exists. The Iron Duke has 8ft. 
wheels, Mr. Connor’s engines 6ft. wheels, the Atlas engines 
5ft. wheels. We need only refer to articles which appeared 
in our impressions for rE ade 8rd, 1865, and y sR 
14th, 1867, to show that, take what line and what class 
of engine we will in this country or on the Continent, we 
shall still find the same diversity of practice. And it 
follows that although there is no room for finding fault 
with this practice, there is ample space for suggesting cer- 
tain improvements without encountering the risk of being 
deemed theoretical, or of being accused of running counter 
to the received opinions of the best men of the day. 

Locomotives with high driving wheels and moderate 
cylinder capacity are generally found to keep steam satis- 
factorily, and on level” 
for working express and fast passenger traffic, provided 
the runs are long. But it is equally well known that the 
require careful driving and firing ; that the margin through 
which the boiler pressure may be allowed to vary is very 
small; that they are easily placed in difficulties in getting 
away with their trains ; and that they are unsuitable for 
any service involving the necessity for frequently starting 





ioral lee High driver an they en 
vi es. H and moderate cylinder, 
imply a com vy Heady demand for detunt even 
at ‘high 8 and of course a co te moderate 
exercise of tractive power. Asa conneaency the extended 
sop jpoings of engines of this type is con to a very 
few of our t lines, constructed at a period when most 
other considerations were sacrificed to obtain sear gradion’® 
By reducing the diameter of the driving wheels more 
tractive power could be secured but modern dic- 
tates the employment of drivers of consi diameter 
for fast In order to obtain tractive power with a 
high wheel and a small cylinder, therefore, pressures” 
great as 1501b. and 1601b. are resorted to on all lines wi 
steep —- But with su the wear and 
tear of valves, valve faces, and cylinders is very great; the 
boilers must be very heavily stayed; incrustation is pro- 
moted, and certain subsidiary inconveniences are encoun- 
tered. It ap therefore, that at least in the case of 
engines intended to work the fast traffic of lines of mod: 
construction, usually heavily led, the capacity of the 
cylinders could be in with decid ae. 
hus, for example, 18in. cylinders might be replaced — on 
others of 19in. or 20in. diameter, The reasoning whi 
holds good when dealing with express engines will equally 
hold good with locomotives intended to work rhe an 
passenger and goods traffic. The advantages and defects 
of the modification we propose may be very briefly 
stated. 

As regards express engines, we should be able to retain 
a high wheel and a moderate boi pane, Any one 
who has watched the performance of a goods engine as 
compared with that of an express locomotive, can hardly 
have failed to remark the ease with which the former 
gets into motion, and the command over its load 
which it possesses as compared with the latter. We 
suppose, of course, that the loads hauled are in each 
case nearly the same, for it is as easy to tie up 
a goods engine, as to tie up its faster brother. Our 
readers will find an irable case in point in the 
working of the North London passenger traffic. The 
cylinders of Mr. Adams’ engines are 17in. diameter, 24in. 
stroke. The driving wheels are 5ft. 9in. diameter, and the 
boiler pressure is 160 Ib. The ease with which these engines 
get away with their trains on the steepest inclines and the 
sharpest curves is remarkable. Indeed, it would be simply 
impossible to work the exceptional traffic with which Mr. 
haem has to deal, with engines having less command over 
their loads, No engineer will dispute the eo advantage 
possessed by engines capable of getting their trains into 
motion with anh ay or of Echting their way up a 
steep bank on a stormy night wit an extra iage or two 
with certainty and dispatch. No quality is more highly 
prized by good drivers; yet the condition cannot be 
secured with engines of small or moderate cylinder capacity 
and high wheels, no matter what the boiler power. A very 
moderate increase in cylinder diameter, other things re- 
maining equal, would at once place our es express 
locomotives on a footing in this respect with engines ordi- 
narily employed in working heavy mixed traffic. nerensing 
the diameter of the cylinders by a couple of inches wo 
be equivalent toa gain of some 20 per cent. in tractive 

wer ; and when we consider that the fact of an engine 

ing able to exert even a couple of hundred pounds of 
tractive force, more or less, may make all the difference 
between getting up an incline at good speed, barely crawl- 
ing up, or ee ba sticking fast half way up or at the 
bottom, it will be seen that even 10 per cent. of gain is 
well worth having. As we have already said, this gai 
will operate irrespective of the classes to which the engines 
belong ; the advantage will be as apparent—possibly more 
so—in a goods as in an express engine. 

The arguments urged against the use of larger cylinders 
than those habitually employed do not abpeat to possess 
much weight. As we have seen, no invariable relation exists 
between cylinder capacity and heating surface, so that we 
may dismiss objectious, assuming the form that “ engines of 
given boiler power will not make steam enough for larger 
cylinders than those now employed.” In the first place 
the objection must of neogeniyy be ein the extreme. 
The results of practice might be called in to maintain the 
theory did a definite relation exist in practice between boiler 
power, cylinder room, and the diameter of driving wheels. 
As no such relation exists, we need not consider this aspect 
of the question. On the other hand, it may be shown that 
an engine with large cylinders need not generally use more 
steam in the performance of a given duty than one with 
small cylinders. The power developed will, ceteris paribus, 
depend on the weight of steam passed through the cylin- 
ders; and the resistance to be overcome remaining the same 
in both cases, it is evident that the cylinder pressures will 
be as the piston areas; thus, the area of an 18-in. piston 
being 254in., and the ave pressure throughout the 
stroke 40 !b.—about that actually obtaining in practice—we 
find that with a 20-in. cylinder the pressure will be little 
more than 32'3lb. The resistance of the atmosphere being a 
constant, something must be added to this, against which 
we have the fact that the decrease in the average pressure 
will permit us ordinarily to work the steam more expan- 
sively, so that there should be a small balance in favour of 
the large cylinder instead of against it. : 

The greatest objection to the use of large cylinders lies 
in the fact that 18in. is the greatest diameter hich can be 

t between the frames of a narrow gauge locomotive while 
iorizontal valve boxes and vertical valye faces between the 
cylinders are retained. A direct connection between the 
eccentric rod and .the valye spindles is of course highly 
desirable, but it does not oppesr that there is in are 4 any 
very serious objcction to placing the valves horizontally on 


and gvod roads to be well adapted | top of the cylinder and driving them with a weigh shaft, 


or in using inclined valve faces, which may be re- 
garded asa cross between the vertical and the horizontal 
arrangement. On this latter plan it would be impossible 
to maintain parallelism between the valve spindle and the 
axis of the cylinder, but continental engineets freely resort 
to a system of construction, perfectly well understood in 
this country, which dispenses with parallelism, and yet 





—_ "Sail S outside cylinders the — 
i not at t pois o i in- 
der can be kept the better. tg first i it 
is not at all too easy to make their attachment to the frames 
a firm job, and an increase in the diameter of the cylinder 
will tend to throw the centre of effort further from 
frame ; Rapin as Gia raphe p outside oyhiodens 
warm, are Vv expansive wor 
For these ovate, 4 has found n to line up 
existing cylinders to reduce their diameter, and the reduc- 
tion has attended with positive advantage; but we 
are not aware of any instances where the same course 
been adopted with benefit in the case of inside engines. 
It is to be observed, however, that engines with large cylin- 
ders have frequently failed to keep steam, and the defect 
has been attributed to the cylinder. Our own experience 
leads ys to believe that in such cases the fault really lies 
with the driver. Aware that his engine possesses t 
tractive power, or, as he expresses it, that “she can oy 
anything,” too mach io epee He forgets that the 
great tractive power p at his dis must be used 
judiciously, as it in no way Rig bao average tractive 
wer of the machine, which depends in the main on the 
iler; and the attempt is made to haul trains beyond the 
regular eapacity of the machine. As a result, the load is 
started with ease, and all goes well for a couple of miles; 
then steam fails, and the cylinders are | eld respon ible. 
When the speed is very slow a large cylinder enabies steam 
to be worked up which would otherwise blow to waste from 
the safety valves, unless the furnace was worked below its 
capacity; and an engine with large orlinders will proceed 
at slow speed under circumstances which will prevent an 
engine with small cylinders and the same boiler power 
from proceeding at all. Large cylinders also render a 
considerable in pressure compatible with the dis- 
charge of the duties required from ‘the engine, and thig 
lightens the work thrown on the stoker and tends to 
economise fuel. It is not easy to keep a boiler just on the 
point of blowing off at the safety valves without blowing. 
On undulating lines large cylinders enable the steam stored 
up in descending one incline to be utilised in ascendi 
the next; and on such lines they will be found eminently 
useful, and worth having even though they entail the in- 
troduction of some little complication into the valve gear; 
and we believe that the fact that such a complication ig 
entailed has done more to retard the adoption of 19in. 
and 20in. cylinders than ahy other consideration. We do 
not mean to insist that a very great advantage would in all 
cases be derived from their use, else they would have been 
adopted long since; but we do wish to point out that, as a 
rule, 19in. or 20in. diameters might be adopted without 
hesitation in lieu of 17in. or 18in., and that in certain cases 
their adoption would be found very advantageous indeed. 
Locomotive engineers, as well as other men, are a little 
prone to follow in a beaten path, and the tendency is safe, 
and to some extent commendable. But it must be remem- 
bered that a rigid adherence, whether blind or intelligent, 
to existing models, is fatal to the progress of improvement 
in the arts or sciences, 








INSTITUTION OF MECHANICAL ENGINEERS. 

TE twentieth anniversary meeting of the members of this Insti- 
tution was held on Thursday, the 3lst January, in the Lecture 
Theatre of the Midland Institute, Birmingham, John Penn, Esq., 
president, in the chair. 

The secretary (Mr. W. P. Marshall) haying read the minutes of 
the previous meeting, the annuai report of the council was then 
presented, which showed the very satisfactory progress of the In- 
stitution during the past year, and its highly proaperoye condition, 
with a large increase in the number of mem ; referring also 
the large and important annual meeting held in Manchester las’ 
summer. The annual election of officers then took ae John 
Penn, Esq., being elected president of the Institution for the 
ensuing year. A number of new menibers were also elected. 

The first paper read was a “‘ Description of the paying-out and 
picking-up machinery employed in laying the Atlantic telegraph 
cable ;” by Mr. George Elliot, of London. The objects aimed at 
in the Atlantic Telegraph cable expedition of 1866 were, firstly, 
the laying of a néw cable across the Atlantic, and, secondly, the 
recovery and completion of the one commenced and lost in the 
unsuccessful attempt of the previous year. The cable to be laid was 
coiled in three circular wrought-iron tanks built on the main deck 
of the Great Eastern, and was kept covered with water during the 
whole time of the laying, so as to prevent depreciation of the 

tta-percha coating, and afford an effectual means of constantly 

sting its electrical condition. In paying out the cable it was 
first over a séries of six deep-grooved carrying ——. 

called the jockey gear, and was pi own into the ves 
the wheels by oo jockey rollers, the wheels and rollers being 
all fitted with friction breaks. The whole of the jockey rollers 
could at any moment be ee oe off the carrying 
wheels, so as to let the cable slip freely ti h the es, in the 
event of its ever being necessary to let the cable run in order to ease 
the tensile strain upon it. The ~ gear thus served the purpose 
of giving a preliminary frictional hold upon the cable during the pay- 
ing-out, and the cable then to the main friction drum, round 
which it was coiled four times for ob’ a firm hold upon the 
cable. On the shaft of the drum were the two main brake-wheels, 
rendered — in their action by the arrangement in- 
vented by the late Mr. Apres, and employed in each of the 
revious expeditions of 1865 and 1858. A weight is suspended 

m the friction strap, and the two extremities of the strap are 
attached to a lever at differént distances’from the fulcrum, so that 
whenever the friction strap is carried round in the slightest 
d increased friction df the braké, thus overli 
weight the oe A the lever slackens the ee lo 
the t to fall back to its 5 
the friction braké cduld at any instant be taken off the main drum 





by a hand-wheel relie friction of the suspended 
weight by which it was’ . Two of ' 
drums were led as a’ tion, but only’ of them was 
actually employed in laying the cable. A coupling ent 
was also p for connecting the winding drum spur 
toa pair of trunk es, 80 that the drum could be employed 
at any time for hauling in the portion of the cable already payed out, 


should any fault occur requiring such w tion; and this con- 
stituted one of the most im t imprevements over the arrango- 
ments of 1865, when it been eee hand the cable along 
the side of the ship from the Reving-out hinery in the stern to 
the picking-up machinery iv bow, on ny occasion of requii 

to haul in the cable; and it was during th's hazardous process th 
the cable was broken and lost in the former expedition. On lea¥- 
ing the winding drum, and before passing over the stern into the 
= cable ka de we over a pair of | et Bons 
which was a wei alley ing u e 

and guided in ae S ertical Wreleine: thie orrred the mome 
indicating upon a scale the tensile strain on the cable at each 
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THE UNITED STATES IRONMASTERS’ 


of 1,000 tailes from shore | ASSOCIATION. 
ee, vo The following resolutions were adopted at the recent 
suecessfully laid, the next object was | annual. meeting of the U.S. Iron and Steel Masters’ 
le ard = the | Association :— 
pislingtp Resolved, ‘That the industry of the United States cannot thrive, 
much AP | and that the labour of the country cannot bear the taxation neces- 
sary to meet the national engagements and the requirements of the 


i it 
ordinary weight and of the grapnel employed for 
raising the lost cable tho reking st of &c bab te f 
e exact 


as 
much as thirty tons. of the sunk cable having 
been marked by a couple of buoys, placed at a considerable dis- 
tance apart by fet observation, the ship was then made to 
pass slowly across the line of the cable, 
rope; and the hooking the cable in a depth of 
of water by the — five-pronged grapnel at the i 
rope was ascertained with sufficient certainty from the increase 
of strain indicated by the dynamometer. After several un- 
successful attempts to recover the cable, in one of which 
it had been act raised to the surface of the water, it was again 
hooked and raised fathoms from the bottom, and then buoyed 
there; after which the Great Eastern hooked the cable again a few 
miles to the westward, and at the same time the Medway hooked 
it still further west. Both vessels then began hauling the cable 
up, and the Medway broke it at a —_ of about 300 fathoms, so 
that the Great Eastern had then a loose end for raising to the 
surface, and the strain on the cable was much redu imme- 
diately. The recovered cable having then been tested and splic 
the laying of the remaining 680 miles required to finish the origi 
cable was proceeded with,and successfully accomplished. Drawings 
were exhibited to the meeting of the several aoe vm es employed in 
the paying out and picking up; and also specimens of the new 
cable of 1866, the path ne on of the previous year, and the 


end of the 


grapnel-rope, together with the original charts of the laying and 
picking u Pan were lent for the occasion by the kindness of 
Captain Sir James Anderson. 


e next paper was ‘‘ On the composition and durability of loco- 
motive boiler tubes in reference to coal burning,” by Mr. George 
E. Everitt, of Birmingham, The question o! burning in 
locomotive engines, and its consequent action on the copper fire- 
boxes and brass tubes, although one upon which great diversity of 
opinion prevails, hasdrawn attention to the importance of ascer- 
taining the best alloy of brass for the tubes, and also to the ne- 
cessity of overcoming the difficulties so often experienced from the 
copper fire-box plates{being of hard or brittle quality. A simulta- 
n2ous deterioration has been noticed in the ee of the 
copper sheathing of ships’ bottoms, the durability of which at the 
— time is far inferior to what it was several years previously. 

e a onan in each case appears to be that the quality of 
copper known ss best selected, which is obtained by skimming off 
the upper sur ace or purest portion of the melted metal in the 
smelting process, has of latefyears bgen so much in demand, that 
the skimming is now carried too far; whereby the cake copper left 
behind, from which the copper fire-box plates for locomotives and 
the sheathing for ships’ bottoms, are made, is seriously deteriorated 
in quality. Recently a system of testing the best selected — 
has been introduced with advantage by the Admiralty, and 
adopted in the manufacture of locomotive tubes, a prescribed alloy 
of the copper with zinc being uired to come up to a fixed 
standard of tensile strain, and to exhibit a fracture presenting a 
silky appearance in texture, which cannot be obtained with any 
but a superior quality of best selected copper. The practice has 
also been adopted for several years on the French railways, and to 
some extent in this country, of employing an alloy of brass for the 
boiler tubes containing a higher proportion of —— than for- 
merly, which is believed to be beneficial as regards the ow apo f 
of the tubes, particularly in ae oy action of sulphur in - 
burning engines with bad coal. e increased ductility arising 
from the larger percentage of copper may be expected to admit of 
some reduction in the thickness of tubes, and consequently in their 
first cost, without diiminishing their durability; and the thinner 
tubes, offering less rigidity, will have an advantage in reference to 
the difference of expansion between the iron boiler shell and brass 
tubes of locomotive or marine engines. Specimens were exhibited 
of brass boiler tubes fi over cold, to show the ductility of the 
metal containing the higher proportion of copper now ee ap ws 
for the purpose ; and also samples of the standard test bars that 
had been subjected to the prescribed test of tensile strength, and 
showed the required silky appearance in the fracture when broken 
across, 

The meeting then terminated. 

In the evening a number of the members and their friends 
=— together, in celebration of the twentieth anniversary of the 

nstitution. 
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THE members of the Central Chamber of Agriculture are organis- 
ing an agitation for the abolition of the turnpikes. 

A Curious Patent.—The records of the Patent-office would 
not only serve to gratify an almost insatiable curiosity, but 
would afford evidence of a reckless and useless expenditure 
only to be equalled by that evinced by certain Government 
departments, Among the most curious may beclassed a 

atent recently taken out at Paris by M. Suce for a peculiar 
description of fan, which while serving for all the ordi- 
nary purposes of that little accessory to a lady’s toilet, can, if 
necessary, be used as a defensive or offensive weapon. is fan, 
so runs the specification, is distinguished from all other fans 
hitherto manufactured, by the employment of metal to constitute 
the framework. The handle and the ribs are made either partly or 
altogether in metal, such as silver, copper, aluminium, or others, 
and combine both strength and slightness. This latter quality is 
ensured by piercing, fluting, or otherwise reducing the weight of 
the metal frame. The surface of the fan may be ornamented in 
the usual manner, and the extremities of the ribs are furnished 
with steel agen which constitute the defensive or war-like pro- 
perty of the article. Whether it will in future form -part of 
a young lady’s education in France to learn how to use this novel 
feminine weapon, M. Suce does not state. We should have expected 
that France would have been the last place in the world where a 
patent of this nature would have been taken out, but ‘‘a prophet 
is not without honour save in his own country,” and the patentee 
clearly puts no faith in the proverbial gallantry of his countrymen. 

RaAILWAYs IN PoMERANIA.—Although it will be long before the 
Continent will be reticulated with railways to anything approach- 
ing the extent already accomplished in England, yet the missing 
links, the gaps severing one system of lines from another, are 
becoming rapidly filled up. An important one was closed last 
week by the opening of a section of the line from Pasewolk to the 
frontiers of Mecklenburgh. This extension, which will join at 
New Brandeburgh the Gustrou-Schewerin line, and also that from 
Hamburgh, is of the greatest advantage to the city of Stettin. 
The Pomeranian system will thus be placed in direct connection 
with a vast region, including not merely portions of its own 
ss but the whole territory of Mecklenburgh, Schleswig- 

olstein, Lauenburg, and the greater part py ~ Bay The 
newly-opened railway will, on the other hand, also connect this 
district with the East, Pomerania, oriental Prussia, the duchy of 
Posen, Poland, and a portion of Silesia, and, in fact, constitutes 
their main artery of communication. One of the immediate 
benefits conferred ya the city of Stettin by this line will be the 
opening up of the fertile regions in its vicinity and the import of 

eir agricultural and vegetable produce. It will also serve to 
export raw sugar into France and clover seed into England. The 
construction of the branch line from Stettin to Breslau will open 
up fresh communications with the east and south-east and mutually 
nye commerce and traffic of the towns and villages along 
its rou 





except under a tariff that shall impose duties on 
that shall equalise the differences between the cost 
, the interest on money, and the expense of living here 

Resolved, + the present stagnation of the industry and busi- 
ness of the country is due to the excessive im tions of foreign 
goods under the low rates of the existing tariff. ‘o. 

That the wages of “American labour represent citizen- 
ship, and political power ts the ion of the homestead, 
the use of good food, and the wearing by the working man and his 
family of clothes, the subscription of newspapers, and the 
purchase of books, the education of children, and attendance on 

igious instruction ; and that we ee the reduction 
of these wages to the standard of the politically enslaved and pau- 
per labourers of Europe as hostile to the spirit of ourinstitutions, as 
unjust to the working man, and adverse in every way to the best 
interests of our country. 54 ioe 

Resolved, That cheap iron is the greatest need to a nation in its 
material development; that it is the duty of our Government to 
foster the domestic production of iron; that the policy pursued by 
the British Government, in protecting British iron by constantly 
augmenting duties for the unbroken pores of one hundred and 
forty-seven years, ought to be followed by our Government for the 
comparatively brief period necessary to establish our iron industry 
upon an equally firm basis. 

Resolved, That while an increase on duties on iron and steel be- 
yond those now existing may cause a yee we hp aed in prices, 
the effect of protective duties which establish industries to the 
point of competition with rival imports is ultimately to reduce 

rices to customers. It is beyond dispute that the duty imposed 
o the Morrill tariff on cast steel, amounting to 100 per cent. in- 
crease on previous rates, under which duty the production of 
American steel was greatly extended, brought down the price of 
the imported article from 164 cents a pound to 13 cents, and that 
when gold was at 2°80 dols., and the best English cast-steel conse- 
quently had to be sold at 43 cents, American steel of equally good 
quality never sold for more than 32cents,and it is also true that pre- 
vious to = extensive preparations in this country to make 
Bessemer rails, the English agents charged for them 150 dols. in 


gold, but dropped the _ to 110 dols. upon learning that we were 
going largely into the business under the expectation of an increase 
of the tariff. ‘ 

Resolved, That the truest and quickest method of attaining to 
cheap railroad iron in the United States is to encourage, by increased 
duties, the enlargement of the rail mills now in operation, and 
the investment in new mills of a portion of that immense capital 
temporarily lent to s tion while waiting fora settled national 
industrial and financial policy on the part of the Government. 

Resolved, That the facts reported by the Special Commissioner 
of the revenue, for use in the revision of the tariff, that “‘ the 
wheat and corn crops of the United States for 1866 amounted to 
852,950,680 bushels ; that of this quantity there were exported to 
Great Britian 2,209,552 bushels, as com 1 with 37,159,842 
bushels imported into Great Britian from all other countries; that 
of the 3,022,788 hundred weight of wheat flour imported into 
Great Britain, only 262,876 hundred weight were received from the 
United States. While, on the other hand, New England and the 
State of New York alone, in 1860, required twenty-six millions 
of bushels of wheat in addition to their own production to make u 
their consumption; while of the value of the whole agricult 
products of the country for the same year, including hay, butter, 
wine, potatoes, tobacco, hemp, and wool, as well as grain, but ex- 
cluding cotton, rice, and sugar, only two and three-fourths per 
cent. was estimated to have been exported, leaving ninety-seven 
and one-fourth per cent. for the home market and consumption.” 
These facts conclusively prove the worthlessness of the foreign 
market to the farmers of this country, and demonstrate that the 
interest of all the agriculturists in the United States lies in build- 
ing up home manufactures under the protection of tariffs so as to in- 
crease the number of consumers of their products, to diminish the 
cost of their transportation, and to secure to them steady, sure, and 
remunerative markets, 

Resolved, half a century’s experience proves that there can 
be no practical protection to American farmers except what they 
receive from the existence and extension of American manufac- 
tures; that — und of imported iron, steel, and copper, every 
yard of imported cloth, every pane of imported glass, every article 
imported the elements of whose production we possess, are impor- 
tations in manufactured form of farm products and labour, which 
come in direct and injurious competition with the products of the 
farms and labour of the United States, and that the interests of 
American farmers, mechanical labourers, and manufacturers are 
one and indivisible, and require that they should act together to 
secure the undisturbed possession of their own market. 

Resolved, That we rejoice at the increase of protection given by 
the finance committee of the Senate to the wool growers of the 
United States, and we invite their co-operation to extend our 
country’s mechanical industry so as to secure for themselves a per- 
manent and ever improving market for their fleeces in the success- 
ful establishment of the American broadcloth and worsted manu- 
facture, and in the ability of well-paid labourers and a busy people 
to buy and to consume. 

Resolved, That it is idle to make an endeavour to return to 
— payments until we stop by a sufficient wall of revenue duties 
the present flood of inpestell goods and the steady deportation of 
the gold of the country to pay for them. 

Speeches advocating protection were delivered by Hon. Horace 
Greely, Hon. Henry E. Davies, of Massachusetts, Representatives 
Hale, Dodge, and Griswold, of New York, and Hon. John A. 
Covode, of Pennsylvania. 








THE LAW OF TRADES UNION IN THE AMERICAN STaTES.—Judge 
Daly, of the Court of Common Pleas, has decided that fines im- 
posed upon members of trades union associations, according to 
the by-laws, for working under the scale of — — by 
the associations, are legal, and can be collected by action brought 
the same as any other debt. The question arose ona suit at law, 
by the Master Stevedores’ Association of New York, against one 
of its members tocollect a fine of 150 dols., imposed upon him for un- 
loading 1500 tons of railroad iron at a less price than that fixed 
by the association, The complaint was demurred to on the 
ground that the facts did not constitute a cause of action—such 
regulations of trades unions being illegal and against public 
policy. Judge Daly overruled the demurrer. 

ENTERPRISE IN TURKEY.—According to the Levant Herald some 
Western a are endeavouring to obtain from the Porte a 
concession for the erection of commercial quays at Smyrna and 
Salonica, The grant is asked only for twenty years, and without 
subvention or guarantee of any kind. As in the case of the 
(French) lighthouse administration, the applicants even offer the 
Government 25 per cent. of the wharfage dues to be levied, 
amounting, it is reckoned, to between £5000 and @ year, 
In return they ask for all the land to be reclaimed from the sea, 
and (in the case of Smyrna) engage to build a line of quays from 
the Custom-house along the whole sea face of the town. other 
company are asking for a concession for a port at Beyrout, where 
it is believed a ly good commercial port could with ease be 


constructed. The same parties also offer to improve the water 
supply of the town. 





A Great Parr or Rowis.—Herr Krupp, of Essen, is now en- 
in the construction of a plate mill which throws all other 

te mills into the shade. It consist of a pair of rolls twenty- 
seven feet long and five feet in diameter, each ing over 100 tons. 
With this train ready uce steel plates of 


THE Vulcan, , iron te host's in No. 4 Dock at Ports- 
mouth, has been sold out of the Navy for the sum of £5000. 
The purchaser has made a good bargain with the Admiralty, the 

gear being eye 

however, are pursuing a policy o e 
’ of such useless vessels at any price, the 
the lists of the steam reserves and “ pre- 
serving” their hulls and machinery being at a rate that soon 


Great EvRoPEAN Frosts.—The following particulars of great 
European frosts may be read with some interest at this season :— 
In 1063 the Thames’ was frozen for fourteen weeks. In the year 
1334 a frost of two months and twenty days’ duration froze the 
rivers in Italy and Provence. From November 24, 1413, to 
Feb 10, 1414, the Thames was frozen to Gravesend. In 1507 
the har' of was frozen over. In 1515 carriages 
crossed the Thames upon the ice from Lambeth to Westminster. 
In 1544, and previously in 1468, wine was cut by hatchets in 
Flanders. In 1565 loa ms passed over the Scheldt. In 
1594 the Scheldt, Rhine, and sea at Venice were frozen. 
1607 fires were kindled. on the ice upon the Thames. In 1622 
many European rivers, the Zuyder Zee, and Hellespont were frozen. 
In the years 1657 and 1667 the Seine was frozen.. In 1658 the 
Baltic was frozen over, and Charles the Tenth led ‘his whole army 
across from Holstein to Denmark. In 1683-84 the Thames was 
frozen eveven inches deep. In 1708 the ice was twenty-seven inches 
thick in the harbour of Co; ; and in April, 1709, people 
passed on the ice between Schonen and Denmark ; both at Genoa 
and Leghorn the sea was frozen. From November 24, 1716, to 
February 9, 1717, the Thames was again frozen; fairs were held 
and oxen roasted. In 1740 the Thames was again covered with 
ice, and festivities held. In 1780, January 14, ‘minus 14 9, 
Glasgow, or 46 di below the rss yom of water (Dr. Wil- 
son). In 1788-89 the Thames was passable on the ice opposite the 
Custom House, from November to January. 1794-95 
Pichegru’s army was encamped upon the ice in Holland. 
In 1813-14, a frost of thirteen weeks’ duration in England. The 
Thames was again frozen, and booths were erected on the ice. 
The frost was intense in Ireland, In 1820 and 1823, Thames again 
locked in ice. In 1823, February 6th, 1.5 a.m., minus 15 deg., 
or 47 deg. below the freezing point of water, at Rothiemurchus, 
Inverness-shire (Mr. J. P. Grant). In 1838, the Thames was 
once more frozen ; also the Severn. The frost lasted two months. 
January 20th, minus 8 deg. at Skipton, Yorkshire. In 1854, rail- 
way communication in England was suspended three days, the lines 
being blocked by great snow drifts from January 3rd to January 
6th. In 1855 the es was ially frozen. The frost con- 
tinued six weeks. The Severn was frozen at Worcester. The 
frost was most intense in February, and was very severe in Ireland. 
In 1860 the cold was intense. December 25th, minus 12 deg. at 
Brigg, in Lincolnshire. The streets in Glasgow were in darkness 
two nights, the frost having obstructed the gas works.—T. L. P. 

PaTENT PUDDLING MACHINE AT THE NORTHFIELD IRONWORKS, 
ROTHERHAM.—The new patent puddling machine, invented by Mr. 
John Griffiths, of Sheepbridge, Derbyshire, and which has been 
in successful operation for nearly three years at various ironworks 
in Derbyshire, South Staffordshire, and South Wales, is now being 
introduced into this district at the Northfield Ironworks, Rother- 
ham. The invention is nothing more than the application of 
steam to the puddler’s bar, by which the action of manual labour 
is successfully imitated. It seems, however, that the general intro- 
duction of the machine would displace neither the fore-hand nor 
the under-hand puddler, as it is brought into play when the charge 
is melted, and ceases to operate just when the iron has ceased to 
boil and is dropping. In the guage of the inventor, ‘‘The 
judgment, attention, and practical experience of the puddler will 
always be required as long as the present system of making iron 
shall last; but the apparatus will, besides lessening very much the 
mere physical toil now required in the process, enable the puddler 
to earn from one quarter to one-third more wages than at present.” 
The patentee also states that his invention can be applied at a cost 
of £15 for each furnace. The following is a technical description 
of the new machine:—On the top of the furnace-plates two cross- 
bars are fixed, and these support a circular -plate, over the 
highest point of the arch of the furnace. A vertical shaft is sup- 
ported by the bed-plate, and the lower end of the shaft passes 
through the bed-plate, and carries at bottom a pulley, by which 
rotary motion is given to the shaft. On the shaft, a short dis- 
tance above the a oe is another plate of the same size as, and 
parallel to, the -plate, and the other plate is loose upon the 
shaft. The same plate is supported on the hed-plate by means of 


HW 


spheres, or balls rolling in a grove in the bed-plate. The plate 
loose on the shaft, or the movable plate, as it may be called, 
To 


receives a ag ory rotary motion through a quadrant. 
the movable plate a jib is jointed, which jib is set about midway 
between the vertical and horizontal position, and projects about 
eighteen inches beyond the furnace door. To the projected end of 
the jib a bar or hanger is suspended, the lower end of the hanger 
being jointed to the puddling tool or rabble. At thetop of the 
vertical shaft is a crank, and a horizontal connecting rod from the 
crank is jointed to the hanger about two feet from the point where 
it is suspended from the jib. A bevel toothed wheel is 
fixed on the vertical shaft a short distance below the 
crank, and this wheel gears with another bevil toothed 
wheel of larger diameter. The latter is fixed on one end of a hori- 
zontal shaft, working in bearings on the movable plate. On the 
other end of the horizontal shaft is a pinion which works into a 
hollow curved rack fixed to the cross bars which carry the machine. 
This rack is of the form of a quadrant, and is situated in a hori- 
zontal plane. An opening is formed in the quadrant through 
nearly its whole length, and both the aed and lower edges of 
the opening are provided with teeth. The pinion in traversing 
the rack passes first along its lower edge, up the end, and returns 
along the upper edge, down the other end to the bottom, and so 
on, the pinion being guided by a plate situated between the upper 
and lower rows of teeth. In this way the rotary motion of the 
shaft is made to communicate a reciprocating motion to the 
movable plate. The action of the machine is as follows :—Motion 
being given to the vertical shaft, the puddling tool is worked 
backwards and forwards across the furnace by means of the 
crank and connecting rod. The pinion, working in the double 
quadrant rack, communicates a reciprocating motion to the 
movable plate and the jib jointed to it, and by the 
combined motion the puddling tool is made to travel up 
and down and across the furnace, and the iron is stirred very 
nearly in the same manner as by the manual operations of the 
puddler. We had yesterday an opportunity of witnessing the 
new machine in actual operation, and we were at once struck with 
the ease and comfort with which two puddlers performed exactly 
the same process, which, under the ordinary method, required the 
most strenuous exertions on the part of two other puddlers, whose 
shirts were quite saturated with perspiration. The time from the 
cherging of the heat until the first was removed was only one 
hour fifteen minutes, and the later operation took place exactly 
fifteen minutes after the machine stopped working. During the 
six heats, two tons fifteen hundred weight of iron was puddled 
with less tnan one ton eighteen hundred weight of coal, and the 
iron shingled very well. We hear that the ‘‘iron man” is looked 
upon very favourably by the ironworkers.—Shefield Independent. 
‘e may add that Mr. Griffiths claims a saving of nearly one-half 
in the consumption of coals. The two tons fifteen hundred weight 
of puddled bar mentioned above were made from three tons cf 


| gray pig iron.—Eb. E.] 
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LATHE FOR TURNING HEAVY ORDNANCE—ROYAL GUN FACTORY, WOOLWICH. 


FLOOR LINE 








In the lathes which we illustrate here and in page 124 is 
to be found another demonstration of the truth of the statement 
which we have made in preceding articles, that at Woolwich 
Arsenal might be found examples of the heaviest machine tools in 
the kingdom. Our readers are already familiar with Messrs. 
Smith, Beacock, and Tannett’s enormous drilling machine, and the 
heavy lathes under consideration are its meet companions. They 
are four in number; two are already in place and at work, and the 
others are well advanced. We believe we shall not err in saying 
that these lathes, specially designed and constructed at Woolwich 
Arsenal for turning up 600 lb. guns, are the largest and heaviest 
in the world, as will be gathered from the following particulars : 
The length of bed is 36ft.; the width, without the saddle bed, 6ft., 
and with the saddle bed, 10ft.; the centres can take a diameter of 
8ft. 6in.; the diameter of the faee plate is 7ft. 8in. All these 
dimensions are great, but they give little idea of the solidity, 
massiveness, and power of the machines. These will be better 
gathered from the weights, which are as follows :—Weight of bed 
complete, 34 tons ; of headstock, 24 tons 5 cwt.; of poppet head, 
7 tons; of saddles complete, 16 tons 10 cwt.; of ing bracket, 
2 tons 10 cwt.; total weight, 84 tons 5 cwt. The designs for these 
lathes were prepared in the Government drawing office, and the 
lathes were made in the department. It will be observed that a 
strap feed gear is dispensed with, and that an absolute feed worked 
from the mandril by direct gearing is provided. The feed is 
applied to the saddles and rests by means of friction plates. The 
engraving will explain all further details. The lathes at work are | 
in every ct drst-class tools, and are giving the utmost satis- | 
faction. ey reflect the greatest credit on all concerned in their 
designing and manufacture, and go far to prove that Government 
can compete successfully in all heavy work with the very best 
private establishments. 

The method of clamping the spindle of the back centre is 
new, and has never before been “rp ied, so far as we are aware, to 
any lathe. The sketches will illustrate it better than any de- 
scription. 
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a represents the spindle of the back centre ; 6 a large wrought 
iron screw with octagonal head ; c a conical bush in three parts. 
The inner end of the screw 6 is turned down so as to form a collar. 
The conical bush ¢ has a recess turned inside of it to suit this 
collar, which is for the purpose of bringing back the cone when 
the grip is released, and being in parts, as before stated, is easily 
slipped over the collar of the screw, and the screw and bush are 
screwed into the poppet together, as shown in sketch, which 
has a conical portion bored to suit the cone, so that when the screw 
bis screwed home, the cone c becomes compressed, and tightly 
grips the spindle, and this is so effectually done that none of the 
ordi methods would give anything like a similar result. This 


one material advantage—viz., that no wear 





arrangement possesses 
affects the height of centre from lathe bed, as the cone takes up all | traffi 


wear, and in so doing preserves its original trut 








THE PROPOSED PARK-LANE IMPROVEMENT. 
THE accompanying illustrations represent the plan proposed 
be executed by the Metropolitan Board of Works For sho Seneve- 
ment of Park-lane, and that originated by Mr. H. Saxon Snell 
for the et . It is estimated that the former would cost 
£105,000, while Mr. Snell considers that the more moderate sum 
of £11, would suffice to carry out all the alterations he pro- 
og gt ae of yy a .—- end < Feb 

e P own ouses on the m-garden side 
from Birman to Pittshead-mews, while the remainder of the 
lane would retain its original width of forty-five feet only. 

Mr. Snell’s proposal, as shown in our engraving, is thatthe present 
road in the park following the line of ing on the west side of 
Hamilton-gardens be made a public road, and that another road be 
formed in the park for the accommodation of the park traffic, as at 
present ; the junction of this public road with Park-lane would be 
effected by a gently curved strip of roadway, commencing from 


the southern end of Stanhope Gate, and cutting through the 
i ing out this 


to | be’ 


site, certain roads in the park would require re-arrangement, and 
railings should be erected on the west side of the proposed public 
road to separate it from the park. 
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_Nine-tenths of the Park-lane traffic, at its junction with Picca- 
dilly, is either coming from or going to the west ; and, owing to 
the communication between the Fictoria and Paddington stations, 
a greater part of this westerly traffic goes down Grosvenor-place. 
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BOARD OF,WORKS SCHEME. 
It is seen by the ony that the direction of the Hamilton-place 
route would give this traffic a more westerly course, and that the 
southern end of Park-lane, as it at present exists, is amply suffi- 
cient for, and would form the natural course of, the easterly 
c. 








ENGINEERS IN LIVERPOOL. 
AN ENGINEERING society has been formed in Liverpool called 
the Liverpool Institution of eers, The honorary mem- 
, Bart, P., London; John Laird, 
Esq., M.P., Birkenhead ; William Fairbai .» C.E., LL.D., 
Manchester; Wm. J. M. Rankine, Esq., C.E., LL.D., Glas- 
ow; Robert Napier, Esq. G ; Joseph Whitworth, Esq., 
- 7s 
reed 


rs are Sir D. 


anchester ; George -» O.E., Liverpool ; Thomas 
Brassey, sen., ie London. © president is Mr. 
Douglas Hebson; the vice-presidents Mr. George Smith and 


Mr. James Rockcliffe; secretary and Mr. d 
Pope, 76, Re, Snee, The council members are 
Mr. Arthur Nesfield, Mr. Alfred Paul, Mr. A. Rainford, Mr. 
George Pepper, Mr. T. W. Clough, Mr. H. C. Ashlin, Mr. J. M 
Taylor, an . J. McKaig. The follo are the particulars of 
the constitution :—Section IL—1l. This shall be called the 


Liverpool Institution of Engineers. 2. The objects of the insti- 
tution shall be the ing of and the in of the 
members’ ideas = ome i vend other Kindred, enientis sub- 
ects. 3. The institution consist of members and associates. 
fembers must be mechanical, civil, mining engineers, or ship- 





pointed extremity of Hamilton-gardens. In 
plan, the present gates at Hyde-park-corner d have to be 
taken down and rebuilt in a position north-west of their present 


builders. Associates shall be such as are not eligible as 
members, but who are engaged or in’ in scientific pursuits. 


Section II.—1. The management of the institution shall be con- 
ducted byja committee, to be elected annually at the last meeting 
of the session. 2, The committee shall consist of a president, 
two vice-presidents, a tary and tr , and eight members, 
five to form a quorum. 3. Every member of committee must 
a member of the institution. Rules : Section I.—l. The session 
shall commence on the first Tuesday of October, and meetings 
shall be held on the first and third Tuesday of every month during 
the session, which shall terminate on the third Tuesday of March. 
2. The meetings shall commence at eight o’clock punctually, or as 
soon thereafter as twelve bers are bled. 3. No strangers 
shall be admitted to the meetings unless introduced by a member. 
4. Special meetings may be called at any time on the requisition 
of not less than five members. 5. The committee shall have the 
power to meet as often as they may find expedient. 6. No pro- 
posal to alter the rules of the institution s be discussed at any 
meeting, unless notice has been given at a previous meeting. 
) Section IT.—1. All papers read before the institution shall relate 
,; to engineering and kindred sciences, and the authors of such 
| pers are requested to illustrate them as much as possible by 
Senee and models. 2. All papers read before the institution 
shail be subject to free discussion, remarks to be strictly confined 
to the subjects of the papers. Section III.—1. Honorary members 
shall be such persons as the institution may appoint. 2. Members 
shall pay an annual subscription of one guinea. Associates shall pay 
an annual subscription of ten shillings and sixpence. 3, All sub- 
scriptions must be paid within eight weeks after joining the insti- 
tution. 4, Any member leaving the institution must give written 
notice to the secretary t» that effect. 5. Admission of members 
and election of office- ers shall take place by ballot. Majority 
not to be declared. 6. Applications for membership may be made 
to the secretary of the institution; these applications shall be 
brought before the first meeting after they are received, and appli- 
cants shall be admitted at the following meeting, subject to the 
approval of three-fourths of the members present.—We heartily 
wish the society every success, and we feel little doubt but that 
the papers read will be of sufficient merit to entitle them to a 
place in our pages. 

















JONES’ IMPROVEMENTS IN WATCHES. 


THE annexed engraving illustrates an improved arrangement of 
the wheels and winding apparatus of a lever watch, invented by 
the manufacturer, Mr. Jno. Jones, of 338, Strand. The public 
desire for flatness i itch ially in those worn by ladies, 
has created a demand for foreign 
watches, which excel in this par- 
ticular, though in some degree 
at the expense of mechanical 
principles. The great ad- 
vantage in the arrangement 
of an “gr: English watch 
is the -sized balance 
which the = watch 
pt the <4 

te arrangement is secon 
this particular to the whole 
plate. a watches all 
afford limi space for the 
balance, which is as a result of 
small diameter. Mr. Jones’ 


arrangement allows space for a 
balance as as need be desired. 


The train of wheels and escapement are pivotted into the two 
plates, giving a a. that is not found when cocks are used 
instead of t my ed: te, and as all the arbors are of the same 
height, favours the int — of the method of ers by 
pivotting into gauges. e wind are being separa: rom 
the barrel on which it operates by a ahedl working into the ratchets, 
saves the height of the winding square above the movement. The 
“‘set hands square” also being removed from the centre operates 
on the minute wheel by a false arbor and pinion. The removal 
of these two squares from the top of the movement allows the 
case to be worked close to the top of this movement, while they 
both find excellent depth of key-room in the step of the plate 
below the height of the barrel. The cock of the balance Feing 
level with the top of the upper pivot of, the barrel arbor no more 
height for the movement is necessary than suffices for height of 
barrel and ratchet. 

We have examined a watch constructed on this principle, which 
possesses all the advantages of the best English arrangement, and 
7 a very favourably with foreign watches in the matter 
o tness. 


South KEnsIncton Musgvum.—Visitors during the week ending 
February 2nd, 1867 :—On Monday, Tuesday, and Saturday, 
from 10 a.m. to 10 p.m., 10,158; on Wednesday, Thursday, 
nL comes a cores ty ARE 

,514; average o n we lormer years, . 
total from the opening of the museum, 6,529,974. 

THE First Smitn’s Prize aT CAMBRIDGE.—Mr. Robert 
Miller, who has gained the above high honour, while suff 
from the effects of a severe accident, was a student of Ci 
le ey in Glasgow University in 1 1, when he carried off 
both the first Walker prizes. 
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THE CONSTRUCTION OF GRAVING DOCKS. 


Tue tardiness, amounting at times almost to supineness and 
lethargy, which, as a nation, we manifest in adopting improve- 
ments and more advanced methods for accomplishing results 
formerly brought about by less perfect means, has always been 
a subject of just reproach to us. As a people distinguished 
above all others for the extent of our trade, commerce, and 
maritime connections, it would be naturally supposed that we 
should have very early availed ourselves of every means in our 
power for providing adequate accommodation for our ships and 
fleets on their return from distant shores. Yet, incredible as it 
may appear, London at the beginning of the present century 
had literally no docks at all, except a few of insignificant 
dimensions built by private parties. Previously to the con- 
struction of the West India Docks, which are scarcely sixty 
years old, the dangers and inconveniences attending the dispatch 
and return of the finest merchant fleets that ever sailed the sea 
were of a nature so serious, frequently involving the merchants 
in ruinous delays and losses, that no other nation but our own 
would have endured them for a tenth of the period. There is 
no necessity for commenting upon the effect of the establish- 
ment of docks and basins upon the property of the town they 
belong to. One instance is sufficient, and can be found in Liverpool, 
which, from a poor and small fishing port, has risen to be the 
greatest commercial town in the empire with the exception of 
London ; and it is questionable if its shipping accommodation, 
when the present works in progress are completed, will not even 
surpass that of the latter city. Although there are several des- 
criptions of docks, we shall confine ourselves to that particular 
class which forms the subject of our article, and of a favourable 
example of which we have given plans and sections. It may not 
be uninteresting to mention the “ Willow Docks,” as they are 
termed. One of them, some yearsago, wasconstructed at La Crosse, 
Michigan, and consisted entirely of willow twigs about twelve 
feet long, bound in bundles about a foot thick, which are so 
cleverly and closely twined and woven together that it is quite 
impossible for the water to work in. Each bundle contains over 
a hundred young trees, and between 50,000 and 60,000 bundles 
were consumed in the work. Small docks very similar in 
character to these are encountered along the banks of the 
German rivers. The chief object of a graving or dry dock is 
to enable the bottom of a ship to be thoroughly examined and 
overhauled, an operation in former times performed by what is 
known to nautical men as careening the ship over. When the 
injury to be repaired was but at a small depth below the water- 
line it was effected with comparative facility; the case, however, 
was far otherwise when the damage was situated far down near 
the keel. In the latter event a considerable amount of force 
had to be employed, and the process was difficult, tedious, and 
often dangerous. The loss of the Royal George at Spithead 
occurred while she was being careened over, and we know the 
lamentable sacrifice of life occasioned thereby. 

The graving docks at Sebastopol, which are situated upon a 
tideless sea, are placed 30ft. above the level of the water in order 
to avoid the cost of pumping, and the vessels are, or rather were, 
raised into the docks by three locks. The water for supplying 
the locks and docks was brought from a considerable distance 
inland. When a ship is once docked all that is necessary to lay 
her high and dry is to open a sluice in the lower part of the 
dock and let the water run out into the sea. That a graving 
dock should be perfectly water-tight is the most essential 
feature in its construction; and as itis sunk to a considerable depth 
in the ground, it is exposed above and below to all the con- 
tingencies arising from local infiltration and the many causes 
which tend to accumulate water in its vicinity. Some instances 
are on record where dry docks have been lined with timber, but 
it is evident that this material is a very inefficient substitute for 
stone. The foundations also are of a very troublesome and 
expensive description, generally necessitating a very large 
amount of pile driving, and the various culverts and drains must 
be got in with particular attention to their solidity and durability. 
The perfection of a dry dock would be one cut out of the solid 
rock, like the old dock of Carlscrona, a port on the Baltic, which 
measured 350ft. in length, 46ft. in breadth, and 33ft. in depth; 
but situations of this kind, available for dock purposes, are, it is 
needless to remark, scarcely ever met with. A new dock was com- 
menced at the above port somewhat similar in design to the 
older one, but although an immense amount of rock excavation 
and other works have been executed it has not yet been com- 
pleted. The Government having neglected for some years to 
furnish their usual annual contribution to the works, they came 
toa standstill. An excellent substitute for a graving dock can 
be economically constructed in the shape of what is known as a 
slip dock, or sometimes simply a slip. Not only can this latter 
description of dock be built at considerably less expense, but it 
possesses many other advantages over the former. It is more 
generally available, it takes up a less amount of space, and can 
be constructed on a shelving shore, and in many other situa- 
tions where the establishment of a graving dock would be 
altogether impracticable; moreover, ships can be always hauled 
up upon them at any state of the tide, without there being any 
necessity for incurring the delay of waiting for an extraordinary 
high tide to float a large ship over the sill, as happens continually 
in berthing men-of-war and other vessels of unusual dimensions. 
A notable instance of the employment of slip docks occurs at 
Cronstadt, where they are used on a large scale. The average 
incline is about 1 in 32, the necessary power is obtained by 
hydraulic machinery, and is equivalent to raising 3,000 tons 
dead weight. On the principle of the inclined plane, it is easy to 
determine the enormous haulage power thus exeried by the 
machinery. It must, however, be borne in mind that all large 
ships must be docked prior to being hauled up on a slip, in order 
to have their sides and keel prepared for the somewhat rough 
usage in store for them. The most economical and systematic 
arrangement would appear to be that of having one large graving 
dock and a number of slips in connection with the same port. 
In the former ail the preliminary operations could be carried 
out, and when ready the ship transferred to the slip, and the 
dock would be ready for the next occupant, and so on in succes- 
sion. There is one question which deserves attention respecting 
the use of slip docks, and that is the possibility of injury 
accruing to a large ship during the severe straining process she 
has to undergo before she is placed high and dry. The opera- 
tion of hauling up must evidently be conducted with all the 
ability and caution which science can suggest and experience 
guarantee. 

The graving dock illustrated in the engravings on page 120 
was built not long ago in the port of Dublin, and is one 
of the most excellent specimens of material and workman- 
ship that has come under our notice. The total length of the 
dock from out to out is nearly 400ft., and the portion available 
for berthing a vessel rather over 300ft. The width at bottom is 
37ft. 8in., and that at top 80ft.; the extreme width from outside 
pile to outside pile on the cross section is exactly 100ft. The 
height is 23ft. 6in. from crown of granite bottom to top of 
coping. There are 18ft. 6in. depth of water at high tide, and 





5it. 6in. at low, leaving therefore but a comparatively small 
amount to be got rid of after the water hasrun out. The whole 
construction of the dock is shown at a coup d'ail in the] accom- 
panying isometrical projection of one half of it. The excavation 
having been accomplished, what may be called the real work 
commenced with the pile driving. The piles were all best 
Memel, 12 x 12, and were driven at regular intervals, both 
transversely and longitudinally, of 7ft. 3in. between centres, 
except near the middle of the dock, where the first row to the 
right and left of the middle one was at a distance of but 6ft. 
from it transversely, as shown in the cross section. Nasmyth’s 
steam pile engine was used ; and this is one of the instances to 
which that machine was particularly well adapted, insomuch as 
the piling was all straightforward, and a light tramway having 
been laid down the operation proceeded with great regularity 
and despatch. The piles being driven and cut off to their proper 
level, transverse timbers 12 x 12 were laid across them, and 
upon these longitudinal ones, the whole being fastened dowa to 
the piles by wood screws 5it. long, the heads being countersunk. 
The space between the piles was filled with concrete flush with 
the top of the longitudinal timbers, and over the whele surface 
was laid a lining of 4in. planking, which, in smoothness and 
accuracy of laying, reminded one more of the floor of a room than 
that of a dock. Upon this was placed a course of limestone 
rubble masonry lft. in depth, which is the material of which 
the dock is built, although it is completely lined or faced inter- 
nally with granite. The side walls are built in coursed rubble 
1ft. deep, and are backed up to a heighf of 4ft. below the top of 
the coping with a substantial puddle wall 3ft. in thickness. <A 
rectangular culvert 5ft. by 2ft. 6in., with flagged top and 
invert, is built in both walls, as represented in the cross 
section, one half of which is taken through the centre of 
the dock, and the other through one of the timber slides. 
Returning to the bottom of the dock we find that over 
the course of rubble previously described is laid what con- 
stitutes its real bed, consisting of granite blocks varying from 
3ft. by 2ft. to 3ft. 6in. by 2ft. The latter dimension, 3ft. 6in., 
is the depth of the block at the centre of the dock, and the fall 
for the water towards the side drains is therefore 1 in 76. 
Directing our attention ta that half of the cross section supposed 
to be taken through the centre of the dock, we find that up to 
the level of 4ft. above low-water mark the granite blocks com- 
posing the interior facing of the sides are plumb on the face, and 
their size, with the exception of the lowest one, is 4ft. horizon- 
tal by 2ft. vertical. Above this level their size decreases to 
3ft. by 1ft., by lft. 6in., by Ift., breaking joint alternately, 
and their face is battered to a slope of lin. to the foot. The 
slides are 75ft. apart from centre to centre, and are of granite 
similar to the rest of the facework. The other half of the 
cross section shows the arrangement of the granite blocks, which 
is somewhat different from that adopted in the other portions 
of the dock. There is also a slide at the head of the dock as 
shown in the plan and longitudinal section. The latter drawing 
also shows where some piling of an irregular nature had to be 
introduced to secure the foundations for the entrance. The 
walls are shown in the plan, and the line of the gates, a full 
description and drawing of which we must reserve for another 
opportunity. They are Mr. Mallett’s patent, and it will be 
seen that they are well protected by a deep entrance from any 
outward effect that the water might have against their working 
easily, both when opening and when shutting. 

EXTENSIVE LANDsLIP.—A considerable landslip has just taken 
place at the hamlet of La Planta, Savoie. The recoil of the shock, 
and probably the weight of the earth falling above a subterranean 
sheet of water, caused an extraordinary eruption on the Dranse, 
between the covered bridge and aqueduct, a mile and a half above 
Bioge. A considerabie quantity of earth and rocks are being 
thrown up, and threaten to cause an obstruction to the course of 
the river, and to cut the road, which is already partly undermined. 
The phenomena forms a strange spectacle, and resembles a volcano 
of mud. The rocks fall to the ground with a concussion that 
shakes the whole neighbourhood. The houses at La Planta have 
been all abandoned; the roof of one has fallen in, and the walls of 
almost all appear to be in a tottering state and to be gradually 
sinking. 

Faran CoLurerRyY ACCIDENTS IN NORTH STAFFORDSHIRE. —(From 

our Correspondent.)—It is a rather remarkable fact that since the 
fearful explosion at Talke on the [3th of December the number of 
fatal colliery accidents in North Staffordshire has been 100 per 
cent. above the average. It is not long since Mr. Wynne, the 
Government inspector, stated that on an average there was about 
one life lost per week in the collieries of the district, but since the 
4th of January the number of lives sacrificed has been no less than 
thireen, including five at Hanley, three at Tunstall, two at Burs- 
lem, one at Longton, and two at Fenton. A large proportion of 
these fatalities have arisen either from bad management or reck- 
lessness on the part of the workmen. Take an example or two. 
In one of the upper workings of the very pit at which the great 
accident took place at Talke the men crowded so closely round the 
cage on leaving off working that one of their number was pushed 
down the shaft and dashed to pieces, whereupon precautionary 
measures were ordered to be taken which might just as well have 
been taken before without orders. On the 4th of January an 
utterly rotten ard worthless break used on a jig at the Brook- 
house Colliery, Hanley, goes to pieces, and releasing a laden 
wagon a poor fellow is knocked down and killed on the spot. The 
wagons had mastered the breaksman time after time, but nothing 
wgs done. At the inquest Mr. Wynne administered a severe cas- 
tigation to the manager. He said the Brookhouse Colliery had 
become notorious for bad management, and although he was not 
srepared with actual statistics on the subject, he believed more 
te had been lost there during the last two years, in proportion 
to the number of tons of coal raised, than at the Talke pit, even 
including the results of the recent catastrophe. He warned the 
proprietors and the manager that unless a more satisfactory state 
of things were soon observable he should use compulsion to 
bring to a sense of their duty those who were responsible for 
the bad management of the colliery. He thought the butties 
had been culpable, and the manager still moreso. A grim com- 
ment upon this warning was supplied last Friday, when two 
men were killed at the Botteslow colliery, belonging to the 
same proprietors and under the same management. Two 
men were killed by a fall of twenty tons of coal, and at the inquest 
it transpired that at the place where the coal fell three props only 
were used, where the number ought to have been ten or twelve, 
Mr. Crewe, one of the proprietors, attended, and said there was 
no want of timber, nor was expense spared to keep the pits in 
good working order. There appeared to have been plenty of 
timber for use, but the underlooker, with a degree of carelessness 
which the jury considered was only one degree removed from 
criminal negligence, had allowed the men to get the coal without 
properly supporting the roof. Mr. Crewe said he and his partner 
were almost worn out with anxiety, and he begged Mr. Wynne to 
assist them in the arrangements they were making for the better 
management of their property. A still worse case was that which 
occurred at Longton a few days since, for in that instance, 
although the air-ways had been in a deranged state for three 
months, when they might have been repaired in as many weeks, 
one of the men was allowed to go into the far end of the works 
with a naked candle, and of course lost his life. It was also 
shown that the state of discipline in the pit was as bad as it could 
possibly be. There are other cases of recklessness, but it is not 
necessary to recapitulate them. 





Society oF ENGINEERS.—At the meeting of the Society of En- 
ineers, held on Monday, the 4th instant, W. A. Le Feuvre, presi- 
lent, in the chair, the f gentlemen were ballotted for 

and duly elected :—Members : Thos. Dall, 6, Queen’s-terrace, Old 
Ford-road; William Hock, West Middlesex Waterworks, —_ 
ton; William A. Lyttle, 5, Priam-place, Hammersmith; Frederic! 
Chadwick, 5, Westminster Chambers; Joshua Rooke, 18, London- 
street, E.C.; Thomas A. Large, Chandos Chambers, Buckingham- 
street; E. D. Ethinger, 69, Millbank-street, Westminster; R. E. 
Johnston, Engineers’ Office, Shrewsbury. Associates: R. C. 
Grant, 11, Victoria-street, Kensington; Henry Malhavers, 9, Dow- 
gate-hill; R. H. Foreman, Woodside, Elmstead, Chislehurst; H. 
J. Coles, 258, Marylebone-road; G. W. Usill, 9, Dorset-place 
North, Clapham-road; W. A. Bainbrigge, 2, Cloisters, Temple; 
William Smith, 13, Northumberland-street, Strand; Henry Carn- 
sew, 4), Parliament-street; E. F. Mayhew, 30, Great George- 
street; E. Downs Till, 26, Lombard-street; Mark Manley, 8, St. 
George’s-road, Regent’s Park; J. R. Hatherley, 18, Great George- 
street, S.W. A paper on ‘‘ Safety Valves,” byMr. Thomas Bald- 
win, was read and discussed.—GEORGE W. Harris, Secretary, 6, 
Westminster Chambers. 

THE [NsTITUTION oF Crv1L ENGINEERS.—At the monthly ballot 
on Tuesday evening, the 5th inst., Mr. Charles Hutton Gregory, 
Vice-President, in the chair, the following candidates were 
balloted for and declared to be duly elected, including fifteen 
members, viz.:—Mr. Charles Bernard Baker, resident engineer on 
the Midland Railway Extension to London; Mr. Henry Baylis, 
borough engineer, and engineer to the Corporation Waterworks, 
Bolton, Lancashire; Mr. Michael Beazeley, assistant engineer on 
the Wolf Rock Lighthouse Works, Cornwall; Mr. James Bolland, 
Westminster; Mr. William Crozier, engineer to the county of 
Durham; Mr. James Deas, engineer of the western division of the 
North British Railway, Glasgow; Mr. Thomas Fenwick, Leeds; 
Mr. Daniel Gallagher Grose, Dublin; Mr. John William Grover, 
Westminster; Mr. Henry Law, late of Rio de Janeiro; Mr. William 
Lawford, chief assistant tngineer to the Great Western Railway 
Company; Mr. George Owen, engineer of the Cambrian Railways; 
Mr. Charles Robins, Westminster; Mr. Francis Stevenson, principal 
assistant engineer of the London and North-Western Railway; and 
Mr. Thos. Jefferson Thompson, principal resident engineer and loco- 
motive superintendent of the Bahia and San Francisco Railway; and 
seventeen Associates, viz.:—Mr. William Henry Ashwell, Midland 
Railway Extension Works, Camden Town; Mr. Joseph Parkin 
Colbron, surveyor to the West Hove Districts Commissioners, 
Brighton; Vice-Admiral George Elliot, Warwick-square; Mr. 
William Francis, Westminster; Mr. John Clarke Hawkshaw, B.A., 
New Dock Works, Hull; Mr. Follett Charles Hennet, a pene 
Bridgewater; Mr. Harry Pasley Higginson, Madras Irrigation an 
Canal Company; Mr. John Howkins, jun., Barrow Docks, Bar- 
row-in-Furness; Mr. George Albert Hutchins, Carmarthen; Mr. 
Charles Edward Mackintosh, Railway Foundry, New Cross; Mr. 
John James Myres, jun., Preston, Lancashire; Mr. Charles O’Neill. 
resident road and bridge engineer, Wellington, New Zealand; 
Captain Robert Robertson, R.N., Board of Trade; Mr. Alexander 
Clunes Sherriff, M.P., Westminster; Mr. Henry Thomas Tanner, 
Newbury; Mr. Charles Brown Trollope, Westminster; and Mr. Wil- 
liam Cawthorne Unwin, R.Sc., Homerton College. 

Bovit. v. Gooprer.—The Master of the Rolls, the other day, 
pronounced the following judgment on motion for a new trial, 
which we give in extenso:—He was ‘‘of opinion that there 
must be a new trial.” Said Lord Romilly :—‘‘I proceed solely 
upon the ground that, in my opinion, the verdict of the jury 
is against the weight of the evidence. Not only was the 
evidence called to my attention very fully and distinctly in 
the course of the three days’ very elaborate argument which 
took place before me, but I have also examined it as care- 
fully as I could, in order to arrive at the proper opinion and view 
that I should take upon the subject. I concur with Mr. Justice 
Willes in saying that I think the evidence which is given on behalf 
of the defendant does not show an anticipation of Mr. Bovill’s 
patent. Now, I do not think it necessary—indeed I do not think 
it desirable or proper—that I should go into the detail of the 
evidence to say upon what grounds I have come to that conclusion. 
Mr. Justice Willes came to the same conclusion, which he has 
stated in his letter to me. I have come to that conclusion also, 
I do not think that the evidence shows an anticipation of Mr. 
Bovill’s patent, and, having come to that conclusion, I am of opi- 
nion that I could not satisfactorily, in a Court of Equity, make 
any decree, in consequence of that, without further investigation. 
I beg also to state that I express no opinion whatever- it is un- 
necessary that I should—with respect to the affidavit of the juror, 
and the circumstances which took place in the jury room. I think, 
as I said before, that it is necessary the Court should hear the 
affidavit for the purpose of exercising its judgment, upon whether 
such a case is made out as to induce a Court of Equity to inter- 
fere ; for I am of opinion that a case might be made out which 
would induce this court to interfere. I do not, therefore, express 
any opinion upon the subject, and I think it desirable to leave that 
untouched. I am of opinion that there must be a new trial, on 
the ground I have stated, that the verdict, in my opinion, is 
against the weight of the evidence given in favour of the plaintiff. 
I think you have copies of the letter of Mr. Justice Willes to me, 
so that I need not give you the original.” The Master of the Rolls 
concluded by remarking to Mr. Groove, Q.C., the counsel for the 
as, that if the case were to be tried again, it must be done 
speedily, 

THE New Law Courts.—The great architectural tournament may 
be said to commence publicly this day, the first on which the eom- 
peting designs are open for the inspection of the members of the 
press, from 9.30 to 11 o’clock, and to the public after that hour. 
Although the wooden shed in the new square in Lincoln’s Inn, 
where the competing designs are exhibited, has been put up “ re- 
gardless of expense,” we fear that the accommodation it will give 
to the public will be found totally inadequate to the demands 
upon its space, if, as is expected, a considerable degree of interest 
will be manifested in the exhibition. The amount that has been 
spent upon this withal shabby erection, of slender scantlings, 
prime boards, zinc, and glass, should have been enough to have 
covered-in the whole of the railed area, of which it occupies but a 
fractional space. The roof of the exhibition shed is in six bays, 
each containing,two belts of glass, and a homely little louvre on 
the ridge. The sides, front, and ends are of deal boards, 
painted grey. The covered area has a_ shed portico,—a 
combined porter’s lodge and office, which, with another corner 
room, has lights to the front and side, ‘he commissioners, in 
their circular to the press, invite ‘‘ observations on conveniences 
for legal business,” hut declare ‘‘ considerations purely artistic ” to 
be beyond their province. The designs are all Gothic, or modifica- 
tions of the Gothic order of various periods. The elevations are 
displayed on the side walls and cross partitions, and the plans on 
tables. The plans, by the way, in consideration of the number of 
persons whom it is expected may desire to inspect them, and the 
time that such an inspection will occupy, are multiplied by photo- 
zincography. The competitors whose compliance with all the 
prescribed conditions has been en regle are Messrs. Gilbert Scott, 
Abrahams, E. M. Barry, Brandon, Burges, Deane, Garling, Water- 
house, Street, Seddon, and Lockwood—eleven, but, if we are 
rightly informed, a twelfth competitor has also been allowed a 
locus standi. Almost all of these are highly distinguished professors 
of their art : Mr. Gilbert Scott, for instance, as a recognised; de- 
voted, and accomplished apostle of the pointed Gothic style ; Mr. 
Abrahams as the architect of the Temple library; Mr. Barry for 
his magnificent hotels ; Mr. Brandon for his splendid publications 
on Gothic architecture ; Mr. Waterhouse for his Manchester Assize 
Courts ; Mr. Street for his fine High Church details ; and the 
other gentlemen by more or less distinguished works. Several of 
the competitors furnish distinct evidence in their designs of their 
distinctive professional proclivities, and of the schools in which 
they have studied. The exhibition is expected to excite a great 
degree of general as well as professional interest. 
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RAILWAY MATTERS. 


THE Leatherhead and Dorking Railway will shortly be opened. 

THE Metropolitan narrow gauge lines have been laid with steel 
jn lieu of iron rails. 

THE Great Northern dividends for the last half-year will average 
64 per cent. per annum. 

THE increased traffic on the Metropolitan line has averaged £500 
a-week for the last half-year. 

THE United Kingdom Rolling Stock Company has declared a 
dividend at the rate of 8 per cent. per annum. 

THE directors of the East Indian Railway Company are about to 
issue £1,000,000 additional capital in £20 shares. 

TxE Midland directors will propose a dividend at the rate of 6} 
per cent. per annum for the half-year ending December Ist. 

Mr. GrorcE Worms has declined to be appointed one of the 
committee of investigation of the Atlantic and Great Western 
Railway Company. 

At present the Midland Company are dep t on the Great 
Northern between Hitchin and London for access to their Leicester 
and Hitchin Extension Line. 

A BILL will be submitted to Parliament for making better provi- 
sion for the arrangement of the affairs of railway companies which 
are unable to meet their engagements. 

TuE Thames tube of the Waterloo and Whitehall Company is 
at present at a standstill for want of funds, but vigorous efforts 
are being made to raise the necessary amount. 

In 1860 the Metropolitan Railway Company purchased for offices 
the residence of the late Mr. Brunel, for which they gave £600; 
they have recently sold it to the Crown for £6000. 

THE directors of the Lancashire and Yorkshire Company es- 
timate that they will require up to June next £130,000 for land and 
works, and £70,000 for providing additional rolling stock. 

A METHOD has been adopted of uniting iron and steel in the 
construction of rails, so as to obtain the advantages of steel on the 
faces, while making the stem mainly of the cheaper me 

Tue East London company’s report states that the works have 
commenced on the north side, but as the Great Eastern cannot give 
the East London possession they have for the present been 
stopped. 

THE Great Western will have half the space under the dead 
meat market at Smithfield for goods traffic, and hoists for the 
delivery of provisions to the market above at all times, without 
unpacking or transshipment, which will give them a great advan- 
tage. 

OnE of the tenders attached to the down express leaving King’s 
Cross at 5 p.m. on Monday left the metals near Grantham. The 
bumping and oscillation it occasioned alarmed the drivers, who 
pulled up the train before any injury was done. No cause is 
assigned for this strange occurrence. 

THE traffic receipts on the South-Eastern Company’s lines 
amounted, for the twenty-three weeks and four days ending the 
12th of January, to £632,916, and the expenses, including rates, 
taxes, Government duty, and expenses of steam packet service, to 
£311,520, leaving the net balance £321,396. 

CoRNELIUS VANDERBILT, president of the Hudson River Rail- 
road, announces that the difficulties recently existing between that 
road and the New York Central have been satisfactorily adjusted. 
Henceforth passengers and baggage will be passed from one road 
to the other, the same as before the difficulties arose. 

THE adjourned meeting of the Brampton and Longtown Com- 

any was held pro formé at Brampton, Cumberland, on Thursday ; 
but as negociations are still pending as to the carrying out of the 
project, a further adjournment was agreed to. It was stated that 
negociations are in progress with the Midland Company. 

Mr. SzeyMouR CLARK, general manager, Mr. Cockshott, and 
other officials of the Great Northern, recently inspected the 
Lincoln and Honington line of this company, with a view to 
making arrangements for the commencement of traffic. It is ex- 
pected that the line will be opened for traffic by the end of next 
month. 

THE Halifax and Ovenden Junction works are progressing, but 
the completion of the railway has been much delayed by difficulties 
in the purchase of land. It has been considered advisable to apply 
for powers to deviate the line, with the view of meeting the ob- 
jections of some of the owners of property, and to raise additional 
capital. 

TuE following are the gentlemen appointed on the Committee of 
Investigation of the Atlantic and Great Western Railway Company: 
—Messrs. Crawshay Bailey, M.P., C. Borthwick, C. 5. Crowley, 
John Fildes, M.P., and F. Larkworthy ; Sir William Russell, 
M.P.; and Messrs. G. M. Sandford, M.P., and George Worms, 
with power to add to their number. 

THE Dutch-Rhenish traffic receipts from the commencement of 
the present book year, on the Ist of May, 1866, to the 15th 
January last amounted to £195,351, showing a decrease as com- 
pared with the corresponding period, of £28,609. The working ex- 
penses for the same period amounted £79,268, or 40°85 per cent. of 
the receipts, and for the corresponding period of last year to 37°21 
per cent, 

Durie the past half-year, notwithstanding the severe and con- 
tinuous pressure upon the money-market, the works upon the 
Notting-hill and Brompton Extension, the Metropolitan Company’s 
lines, and the works for widening the line between King’s Cross 
and Farringdon-street have made great progress. Great progress 
was also being made with the works for the new meat market at 
Smithfield. 

TuE Brighton company report the past year as unfavourable for 
the traffic of the company, not only on account of the financial 
pressure, but also because of the very unseasonable weather in 
the autumn. ‘The total working expenses and renewals amounted 
to £393,496, or 61 per cent., against £304,169, or 49 per cent., in 
the same half of 1865. The cost per train mile was 3s. 5d., 
against 2s. 9d. in the same half of 1865. 

Ar the half-yearly meeting of the Hexham and Allendale Com- 
pany on Saturday the report stated that the anticipation of the 
directors had not been realised with regard to the opening part of the 
line. The recent stormy weather had greatly retarded the work, 
especially at the Coastley Dene; and having regard to the state of 
the weather and the embankment at Coastley Dene, the engineer 
could not name the day when the line would be ready for traffic. 
The chairman, however, trusted the line would be opened in two 
or three months’ time. 

Tue Great Southern and Western Railway report that the stock 
for the purchase of the Cork, Youghal, and Queenstown line has 
been issued in conformity with the terms of the agreement, and the 
amount, £310,000, has been added to the capital account. All the 
necessary steps have been taken to enable the company to proceed 
with the works required to plete the junction with the Cork, 
Youghal, and Queenstown Branch Railway. The capital account 
shows that £6,065,843 have been expended, leaving a balance 
against the company of £75,471. 

THE New Mills Extension of the Midland Company’s line was 
opened on the Ist inst. It forms part of a new route from London 
to Manchester, vid Bedford, Leicester, and Trent, the opening of 
which was postponed from November last, owing to some heavy 
slips. The gradients of the new line in Derbyshire were considered 
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favourable, 1 in 90 being the steepest incline at each end of the | 


Summit (Dove Holes) Tunnel. This was one of the heaviest works 
on the line, being 24 miles in length, passing principally through 
limestone rock. It is stated that the new line is 24 miles shorter 


than the London and North-Western, and about 15 miles shorter | 


than the Great Northern route, 


NOTES AND MEMORANDA. 


THE best anthracite coal has been found to contain 98 per cent. 
of carbon. 


A NEW comet has been discovered.from the Observatory of 
Marseilles. 


AMERICA, with an endless store of coals, extracts from her 
mines only 20,000,000 tons a year. 

AvustTRiA has a store of 120,000,000 tons of the brown coal, or 
lignite, at Funfkirchen, in Hungary alone. 

Sparn, though she imports coal largely from us, would notrequire 
to do so if she had spirit and capital to work her own mines. 

Mr. Consut Barton expressed his opinion that a coalfield fringes 
the coast of Brazil from the River Plate to Cape San Roque. 


Acassiz has seen specimens of coal found by the Brazilians, 
who are paying for our fuel three times what it brings at the pit- 
mouth. 

THE red rays, it is calculated, require 458 billions of oscillations 
in a second, the violet rays 727 billions, and all the other colours 
and rays of the spectrum some intermediate number. 


Prussta has between forty and fifty miles of coal-seams on the 
Lower Rhine and the Ruhr, and can obtain, she calculates, her 
present native supply of 2,500,000 metrical tons for three thousand 
years, 

From the statistics of the Registrar-General, it appears that a 
much larger number of those cnildren born at the Yatter part of 
the summer die within a year of birth, than is the case with those 
born at other periods. 


NEWFOUNDLAND, New South Wales, the Falkland Islands, 
British Columbia, Natal, China, Madagascar, Borneo, Chili, and a 
number of other localities, possess coal, in more or less quantity, 
and in varying quality. 

THE largest steel rollers ever made in America were manufactured 
at Waterbury, Connecticut, forthe Royal Mintof England. They 
were l4in. diameter, of solid steel and hardened, intended for 
rolling the precious metals, 


THE deepest note which the human ear appears capable of per- 
ceiving as a continuous sound is that produced by sixteen oscilla- 
tions in a second; the acutest, that which is produced by about 
48,000 oscillations in the same time. 


In the year 1841 the weight of tobacco consumed in the United 
Kingdom was less than 140z. per head of the population; in 1851 
it had risen to a fraction over 1 lb. per head; in 1861 it was 
1b. 34 0z.; in 1863, 1 1b. 44 0z.; in 1864, 1 Ib. 47 oz. 

AN important discovery of China-stone has just been acciden- 
tally made at St. Austells, during the course of q ing for 
ordinary stones for building The material is said to be 
very pure in quality, and to exist in large quantities. 

Mr. W. H. M. BLews computes that upon 1000ft. of 2-in. iron 
gas tubing, costing in England £29 3s. 4d., the Austrian duty 
amounts to £20 2s, 3d., or 69 per cent.; the carriage to £11 0s. 3d., 
or 38 per cent,, making in all 107 per cent. on the original cost. 

Pure paraffin is a good preservative for the polished surface of 
iron and steel. The aan should be tame rubbed on, and 
then wiped off with a woollen a It will not change the colour, 
whether bright or blue, and will protect the surface better than 
any varnish. 

Ata recent meeting of the American Polytechnic Society Dr. 
Rowell stated that a cubic mile of water, at a temperature of 
40 deg. Fah., was 900,000 tons heavier than the same amount at 
50 deg. Fah., and weighed 3,000,000 tons more than a cubic mile 
at 60 deg. Fah. 


Coprer alloyed so as to come under the term bronze has been 
made hard enough to receive and retain an edge, so as to be used 
for cutting instruments, yet it is softened by being heated and 
plunged in cold water, while iron and steel are hardened by precisely 
the same process. 


THE quantity of carbonic acid evolved by the human system 
decreases with the increase of temperature. With reference to the 
evolution of nitrogen the conditions are the opposite of those of the 
elimination of carbonic acid, there being a greater amount of that 
gas evolved in the summer months than in the winter. 


Ar the last sitting of the French Academy of Sciences some 
om, with various rude figures embossed upon them, were ex- 

ibited by M. Damour, who explained that they were ornaments 
used by the pre-Spanish natives of South America. The metal 
composing the plates is an alloy of 35 parts of gold, 12 of silver, 
and 53 of copper. 

Tue London Exhibition of 1851 contained an area of 71,000 
square yards, and cost 7,500,000f.; that of 1855, in Paris, contained 
115,000 square yards, and cost 11,000,000f.; that of 1862, in 
Léndon, contained 120,000 square yards, and cost 15,000,000f. ; 
and the Paris Exhibition of this year will occupy an area of 
146,588 square yards, and is expected to cost about 20,000,000f. 


M. Leroux, in a recent paper to the French Academy of 
Sciences, says that in the course of some experiments he observed 
thata borate of magnesia having been cast into a platinum mould, 
became perfectly opaque, with a crystalline fracture, and having 
much the appearance of porcelain. This devitrification is brought 
about by a process which M. Deroux proposes calling parafusion. 


THE following theory was advanced at a meeting of the American 
Polytechnic Association :—Is it not r ble to suppose that at 
some time there should be a great astral winter, and again after 
the lapse of billions of years, an astral summer with a temperature 
many degrees higher than that required to gasify all matter or 
resolve it into nebule? When in this state, the opposing forces, 
gravity and heat, would balance each other, and matter would be 
in a state of quiescence. But the mass is moving to a colder 
region, and gravity begins to act, contracting and drawing the 
molecules to a common centre, 


Next to England, the United States of America are the great 
depot of ‘‘ black diamonds.” In that country there are four vast 
areas, covering, it is computed, between sixty and seventy thou- 
sand square miles. The capacity of the Pennsylvanian mines is 
set at 20,000,000 tons a year; in Maryland the coal which the 
**Cunarders ” burn lies fourteen feet thick, and fifty miles long. 
Professor Smeaton estimates the seams in nine counties of Missouri 
to contain 38,000,000,000 tons of capital fuel ; and another autho- 
rity puts the supply at sufficient for 3000 years, if 100,000 tons 
were mined per day. Professor Rogers calculates the Illinois coal 
measures at 1,277,500,000,000 tons—a quantity six times greater 
than that contained in all the coalfields of Great Britain, and 
sufficient, he thinks, to last for 100,000 years ; while Pittsburg 
boasts that she has seams around her containing 55,516,430,000 
tons. 

In reference to respiration, Dr. Edward Smith found the 
amount of carbonic acid evolved . ¢ the human system varied 
from day to day with the cycle of the seasons. He found that 
there was a definite variation in the amount of vital action pro- 
ceeding within the body at the different periods of the year, and 
that this followed a well-marked course. Thus, at the i 
| of June a fall commenced, and this continued and progressively 
increased through June, July, and August until the commence- 
ment of September, when the lowest point was attained. After 
this period an upward a manifested, and it continued 
through October, November, mber, until January, when a 
= was attained from which there was little change in January, 

ebruary, and March. In April and May the amount of carbonic 
acid evolved was yet farther increased until the point was reached 
| whence it started. 











MISCELLANEA. 
| 1861 the number of seamen gunners has grown from 4161 


Two Russian regiments are to be armed with breech-loaders by 
March next. 

Srycz 1852 the increase in the charge of the royal navy for 
wages alone amounts to £9 per man. 

One of the most important features of the new law courts will 
certainly be towers of vast elevation. 

Durine the past week sixty-nine wrecks have been reported, 
making for the present year a total of 463. 

Wuite a ton of merchandise is carried from Liverpool to the 
United States for £7, a ton of letters costs £3554, 

THE proportion of petty officers, so necessary to the efficiency of 
the fleet, is now six per cent. more than it was in 1861. 

THE number of paper makers in the United Kingdom is declining. 
In 1864, 414 took out licences; in 1865, 402; in 1866, 392. 

THE prospectus of a Carnarvon and Bangor Slate Company 
nae Bae issued, with a capital of £100,000 in 10,000 shares of £10 
e 

Some of the frescoes in the House of Parliament are being de- 
stroyed by damp, and a parliamentary inquiry on the subject is to 
be instituted. 

THE first Japanese ironclad is now being built at Toulon. It is 
to be called the Tycoon, and to carry six 350-pounders and 
450-pounders. 

Ir is calculated that the value of the modern and antique paint- 
ings and sculptures which last year were sent abroad from Rome 
was equal to £100,940, 

Amoné the curiosities promised for the , | Exhibition 
at Paris are floating islands on the Seine at Billancourt, as may be 
seen on the great lakes in China. 

Ow1ne to the low state of water in the Lower Mississippi, twenty- 
one vessels, freighted with 60,000 bales of cotton, are detained at 
New Orleans, being unable to get over the bar. 

MAJOR er has Rove, ante So Reale by the sew 5 Gove 
ment.on a military mission, chiefly for the purpose of reporting’ 
on the Bonnin rifle, with which the French marines are Be 

Tue Isle of Dogs, the dreariest and most marshy of all the 
islands of the Thames, has within the last few ree sp intoa 
seat of industry, and become the focus of the shipbuilding } 

THE Naval Reserve, now mustering 10,000 first-class seamen. 
has been solidly established, and in connection with it a body o 
= 9 have qualified themselves for employment should they 


A NEW line of steamers is to be started between Boston and 
Reatheupton, Havre, and other European ports. The steamers 
will be eleven, and were originally intended to run between New 
York and California, 

A prosprctus has been issued of the English and French 
Steam. Transit Com with a capital of £75,000, in shares of 
£5, its object being afford increased facilities for the convey- 
ance of passengers between London and the northern French 
ports. 

Tue Vulcan, screw, iron troopship, in No. 4 Dock at Portsmouth, 
has been sold out of the royal 4 for the sum of £5000. The 
purchaser has made a good bargain with the Admiralty, the 
machinery, new boilers, and spare gear being alone worth the 
money. 

ANOTHER project for a Py across the Atlantic has been 
announced under the title of the British and American Telegraph 
penny ay 44 the route being vid Falmouth and Halifax. The sys- 
tems to be followed are those known as Allan's, and the capital is 
£600,000, with power to increase, in 30,000 shares of £20 each. 

THE executive committee of the Preston spinners and miners 
have asked the ives to decide, with respect to the short-time 
movement, whether they will accept fifty-one hours or forty-eight 
hours per week. The committee say that something of the kind 
—_ be done to check the over-production and consequent distress 
in the e. 

Tae Anglo-American Telegraph directors have met the share- 
holders with unalloyed satisfaction. When the company started 
it had three objects to attain : to lay the 1866 cable, to recover the 
1865 cable, and to carn a dividend of 25 per cent. upon the sub- 
scribed capital of the company. These three results have been 
fully obtained. 

INDIAN architecture will be represented at the forthcoming 
Paris Exhibition with unprecedented power. The Government of 
our eastern possessions has determined to contribute an extraor- 
dinary number of drawings, models, photographs, and fragments of 
carvings, in the hope of making the beauties of Indian architec- 
ture better known. 

On Wednesday the Liverpool town council, who have a surpius 
income of about £50,000 a year, agreed to devote upwards of 
£33,000 of it for local improvements, in lieu of levying a rate. 
They also voted £2500 to the co: tion schools, £1500 for _ 4 
tals and charities, and £2700 for the Botanic Gardens, public 
gymnasiums, and parks, 

THE Governor of Massachussetts mentions in his inaugural 
address that the Commissioners of that State for the Paris Exposi- 
tion have been requested to send over a Boston school-house, with 
teachers, scholars, &c., in order that visitors may see the New 
England educational system in actual operation. The Governor 
thi is wi impracticable, 

THE Mediterranean Extension ag Company states that 
notwithstanding several oe on the Malta and Alexandria 
line, the net earnings of the half-year have been about equal to 
those of the previous one, and recommend the same amount of 
dividend, 8 and 3 per cent. eT on the preference and 
original shares, leaving £481 to be carried to reserve, 

THE massive and commanding new lighthouse on the island of 
Guernsey, which has been for some time in course of erection on 
the eastern extremity of the Castle breakwater, at the southern 
entrance of the outer harbour, is now all but completed. The 
only thing that remains to be finished is the placing of the lens 
which is to be done forthwith, and the new light will be exhibited 
on W aM Du of ‘Birmin ham hat although 

k. W. H. M. irmi , States that altho 
gasworks have ron established and fh operation for more than 
twenty years in Vienna, not one private house was, prior to 1865, 
lighted by gas; and it is computed that the duties paid upon the 
materials imported for the gasworks, and the profits consequentl 
charged thereon, have amounted to an ey of over £200,006, 
which has thus been unnecessarily paid by the heavily taxed 
Viennese. 

in the factory department of 

Woolwich dockyard, with the Admiralty petroleum boiler, which 

Tuseday next, in order to ex- 

oil, creosote, &c., as fuel, by 

carboni so as to evaporate with 1 lb. of 

oil from 16 Ib. to 20 Ib. of water. This boiler is in full operation 

ten hours each day, and many scientific persons are in daily 
atten 

TuE estimates of the Engineer Department of the appropriations 
necessary for the repair, and completion of the 
various Government fortifications in the State of New York for 
the current year amount to more than 1,200,000 dols. They in- 
clude 120,000 dols. for Fort Schuyler, New York harbour; 100,000 
dols. for a fort at Willet’s Point, New York harbour; 30,000 dols. 
for new near Fort Hamilton New York harbour; 100,000 
dols, for sea wall at Island; 150,000 dols, for fort at 
Sandy Hook. 
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NEW GRAVING DOCK, DUBLIN. 
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EXAMPLES OF STEAM WINCHES. 
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ON THE CONSTRUCTION OF STEAM WINCHES. 
No 

In our impression for January the 18th we illustrated exam- 
ples of the steam winches constructed by Mr. Chaplin and 
Messrs. Gravely and Co. On this page we now engrave steam 
winches by Messrs. Taylor, of Birkenhead, and the. Frictional 
Gearing Company, Glasgow. Doubtless most of our readers 
are familiar with Robertson’s patent frictional gearing, which | 
communicates motion by the friction or adhesion of turned | 
wedge-shaped interpenetrating ribs on the rims of two wheels. 
The winch shown is an example of many constructed on this | 
principle. They are not provided with any brake apparatus, | 
the nature of the gear rendering it unnecessary. Like all other 
steam winches, they are made either with or without reversing 
gear, but not very generally with it. The winding barrel of the | 
one we illustrate, which is a very usual size, is 8in. diameter 
by 34in. long, measuring from A to B. A rope, 3in. in cir- 
cumference, is generally used. Thus, in round numbers, lin. 
of the length of the barrel is taken up by each coil of rope, 
a point to which we shall have occasion to refer presently. The 
steam chests of the cylinders being turned’ inside, a straight piece 


of steam pipe joins both, and at a point sometimes at or about | 


the centre of its length the regulator C is fitted, so that the man 
in charge of the winch can easily command it, while he is also 


enabled to manage the handle of the friction gear. This latter 
handle D gives him complete control over the load the winch 


WINCH 
ROBERTSONS PATENT. 





may hold suspended, because it at once governs the moving and 
| the brake power of the barrel, as will be evident from the follow- 
ing explanation. The shaft on which the winding barrel is 
keyed is merely run through a hole bored out in a suitable boss 
| cast in the centre of the frame, at the extremity opposite to the 
spur wheel end, while the frame at this latter point is provided 
with a much larger boss, in which a large hole is bored, and into 
| this is fitted a second boss turned on the outside to fit the aper- 
| ture in the large boss, and itself bored eccentrically to the 
diameter of the shaft. This eccentric boss has a species of crank 
cast on it, to which a short link is attached, connecting it to the 
handle governing the barrel. It will be seen that by ‘lifting the 
handle the movable boss is turned a little in the frame, thereby 
| lifting the wheel and barrel through a very small distance; there- 
fore when the winch is at work the man in charge has, when 
| raising a load, merely to lift the handle D, thus forcing the rim 
| of the spur wheel into close contact with the pinion on the 
crank shaft, and the barrel is at once set in motion. By lower- 
ing his hand slightly the wheel and barrel are released, and the 
weight allowed to descend, and by relaxing his hold altogether 
he suffers the spur wheel to yell so low that its edge becomes 
engaged with a projection on the bed plate, having similar 
| grooves to those on the pinion, which acts as an effectual brake. 
| In these winches the barrel gears about six to one, on an 
average, with the pinion. The exhaust steam from the cylinders 
escapes througha passage cast in the bed-plateof the winch, opening 











out either at the back or side—generally the former—to which a 
pipe can be attached. 

Messrs. Taylor’s winch is in most respects—with the ex- 
ception of having toothed instead of friction gear—similar to 
that just described. Both types are provided with a gear for 
working them by hand. e friction winch, however, has 
only a single purchase, while Taylor's has a double purchase, 
available either for steam or manual power, But in the friction 
winch the same end is attained by the introduction of what is 
known as a “ whipping barrel,” shown at B, which, by confining 
the rope to one end of the barrel, raises the weight at a rapidly 
increasing velocity of the speed of the engine remains 
unchanged. In the friction winch the shaft which carries the 
pinion for the hand gear is moved to or fro in the frame, to put 
it into or out of gear. Messrs. Taylor keep this shaft steady, and 
alter the gearing from steam to manual power, by means of 
clutches, while they alter the purchases from slow to quick, or 
vice versa, by moving the spur wheel on the second shaft, the 
key being fitted to allow this motion. In Messrs, Taylor's 
winches the engine gears about 5 to 1 on an average. 
the winch fitted by these gentlemen on board the Warrior 
little more need be said, as our engravings illustrate its design 
very fully. It is a very large winch, aud doubtless well suited 
for its purpose. A B are a pair of ship’s pumps, which are thus 
incorporated with the machine. 

Having thus illustrated and described some of the best 
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examples of a machine called into existence but afew years 
since, found now in every quarter of the globe, rapidly increasing 
in popularity, and employing in its construction many large 
establishments, we may proceed to consider the merits of those 
designs more in detail, to point out.the qualities which should 
be combined in any winch intended to prove really efficient and 
popular, and to explain the method. of construction adopted by 
the best firms engaged in the manufacture of this class of steam 
machinery. As already stated, it is imperative that a winch 
should be of minimum dimensions in every direction, Secondly, 
it is an essential feature in all good, winches that there should 
be means provided, either by a reversing gear or by a proper 
clutch, for stopping the load as suddenly as possible, as it may 
have to go right up to the derrick before it will clear the gangway 
or the coambing of the hatch, or a oey be in danger of striking 
a beam or a projection of some kimd while moving. 

Now as regards the first point, itmay be broadly stated that one 
of the greatest defects of the present style of steam winches is 
the spur wheel, because i take¥*tup-too much room. For 
example, @ general proportion of gearing for a steam winch is 
six to one or seven to one, the’spurawheel being from 30in. to 
36in. diameter, which yy in — apg equal 3lin. to 
37in. over the points of the teeth: To the ordinary engineer 
this will appear trifling, but on board ship, where tena ae 
requires to be economised ‘most carefally, it represents much 
valuable space; and those 6f*our readers to whom’ matters 
relating to shipping may be new, can form some idea of the 
extent to which this is carried when we state that a berth for a 
seaman is only allowed to measure from 2lin. to 24in. wide by 
6ft. long, the latter being considered a very liberal allowance 
indeed. 

If it were not that such an arrangement allows of no “back 
lash” on the steam by the load in the event of a jerk of any 
kind, an endless screw of quick pitch, as used in some 
neat little cranes on the Thames embankment works, would 
probably be infinitely more suitable for ships’ winches than 
toothed wheels, as it would do away with this objectionable 
portion of the machine. However, the best manufacturers reduce 
the evil to the minimum by making it a rule, save in those engines 
combined with condensers in one machine, to the utmost of 
their power to regard the spur wheel as their boundary line for 
the fore and aft dimensions of the winch, and aiming, by every 
device, to keep all parts within its range. The frames of the 
diagonal class of winch are made, as may be seen in the figures, 
of a circular form in the upper portion, and of a radius 
slightly in excess of the extreme radius of the spur wheel, and 
being swept round in a species of § curve, terminate in a broad 
strong web at the bottom, by which they are bolted to the bed- 
plate. This bed-plate is usually so made that its upper surface 
stands about four inches above the level of the deck, and is 
about three-quarters of an inch thick. No provision is made in 
these winches for tightening the main shaft bearings, nor is any 
necessary, as the shaft revolves too slowly to cause much wear. 
The crank shaft is mounted on the periphery of the frame, and 
the pinion fitted either fast with a key and a separate clutch, or 
as in the friction gear arrangement already described. 

In many cases the general style of workmanship of ship 
winches is very indifferent. We give examples from the best 
practice, but, unfortunately, instances are not few where economy 
is alone considered, and machinery calculated to disturb the 
faith of most captains and shipowners in the efficacy of steam 
for their service is frequently to be found. Even in the best 
varieties of these machines there is room for a good deal of 
improvement. Sufficient attention is not paid in all cases to 
secure enough rubbing area in the working parts. The connect- 
ing rods are, asa rule, too short. We have measured the centres 
of the connecting rod of a winch 10in. stroke, and found them 
only 174in. asunder ;’thus the rod was only 1°75 the stroke, 
whereas it should be at least the stroke x 2. Where room 
has to be consulted so much as it must be in these cases, it is 
certainly a matter of considerable difficulty to secure a connecting 
rod of sufficient length. The first point is to decrease the stroke 
and add sutticient area to the cylinder to compensate for the de- 
crease, It does not appear advisable, however, to reduce the stroke 
to less than the diameter of the cylinder ; and the longer than 
this it can be made, without reducing the length of the connect- 
ing rod below two strokes, the better. Another point in which 
these winches are almost always defective is in the rubbing area 
of the guides. Most friction winches are fitted with the slipper 
guide which is becoming so popular. It is well adapted to 
them, @& it is neither costly, nor liable to get out of order, but it 
is defective in so far that it is rarely provided with any means of 
adjustment to correct wear, and when worn the guide has to be 
removed and the fillet on which the top bars bolt planed down, 
and unless great care is taken to fit the guide up to its place the 
piston rod is forced to one side by the amount worn off the 
lower face of both the slipper and the upper face of the guide. 
Some makers fit two guide bars similar to a single pair of loco- 
motive guides, and these would answer tolerably well if their 
width was double that usually adopted, and the crosshead of the 
piston rod made longer on the rubbing face. The wearing sur- 
face on most of the winches we have seen with this class of 
guide is much too small for any connecting rod of ordinary 
length, and the attendant evil is greatly magnified when the 
connecting rod is only 1°75 to 1. The area of the guides, too, 
is independent of the space occupied by the winch, because, as 
the fore and aft dimensions of the winch are regulated by the 
spur wheel, the “thwart ships” dimensions are generally mea- 
sured over the cylinder cover flanges, these in most winches being 
the parts widest asunder. There is also much room for improve- 
ment in the bearings of the crank shaft journals in nearly all 
winches of the diagonal class; there is an unnecessary quantity 
of brass employed, and the caps are not well fitted. “The ordi- 
nary arrangement is as follows :—A suitable block being cast in 
the frame, with a square bed for the brass, the latter is fitted 
into its place. The brass is square throughout, and so constructed 
as to project as much as three-eighths of an inch above the frame; 
a flat slab of iron is fixed down on this by means of studs and 
nuts. In some winches this gland or cover is secured to the 
frame by a singular expedient, which will be readily understood 
from the accompanying sketch. A much better plan, and one 
equally cheap, would be to cast the holes for the bolts right 
poabes, « the block of the frame; bolts with suitable heads for 
these holes put up through would constitute an arrangement at 
once strong and simple. However, putting expense aside, we like 
nothing better than well-fitted studs. There are possibly better 
arrangements than this, but they are too costly, such as turning 


,a collar on the bolt, and having bored out the hole inthe frame 


right through (if long the hole should be cored out in the centre 
of its length), to bore out the top of the hole into a recess the 
exact diameter of the collar, and the bolt being put through is 
secured by a nut on the other side. It is a bad practice to 
make the cap a mere flat piece of iron, the frame ought to have 
a projection of at least three-eighths of an inch, which should 
be chipped or planed at a right angle to the line of the cap, and 
this latter should be turned over at the ends and filed or planed 
to fit accurately over these shoulders, and to come down outside 





them for half their height ; this will keep the cap quite steady. 
As regards the brass, too, we should prefer to make the lower 
half semicircular, and provide it with a steadying stud fitted to 
a hole in the frame. Such a brass need not exceed three- 
eighths of an inch thick, and five-sixteenths of an inch would 
be quite enough; it need have no flanges fitted to it, for we are 
keeping moderation of cost in yiew, neither ought it to project 
beyond the block more than one-eighth of an inch. If it is 
wished to lengthen the journal more than the thickness of the 
frame will admit of, it is better to cast the block in the frame 
wide enough togive the required length of journal; but we consider 
one and a-half to one and three-quarter times the diameter 
a very good proportion for this class of work. By casting the 
lower half of the brass as we have stated there is much less 
metal required, and the lower halves of the brasses for the 
two journals can be soft soldered together and bored and turned 
in the lathe, thus fitting the two lower portions at one opera- 
tion. The same plan, so far as boring and finishing the outer 
faces of the upper halves are concerned, can be adopted, and 
the operation completed in lathe and shaping machine, or both 
halves at once. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 








EFFICIENCY OF PROPELLERS, 

$1r,—With reference to the remarks made by Mr. R. D. Napier, 
in his letters published in THE ENGINEER of the 1st of February, I 
have the following explanation to make:— 

1. The quantity of work used in impressing a given change of 
velocity on a given mass is no doubt always the same, being equal 
to the increase in the actual energy of the mass. But the quantity 
of work expended may, and generally does, include more than the 

uantity used, viz., the work wasted in producing motions other 
ion the required motion, such as vibrations and eddies. The 
way in which I arrived at the estimate I have given of the work 
wasted through suddenness of the action of a propelling instru- 
ment on the water, was as foll)» ws:— 

2. Let the object be to increase in each second the velocity of 
the mass of water W relatively to the vessel, from v tov + 8, so 


that the mean reaction of the water may be w Let the propel- 


ling instrument begin its action with the velocity v, and gradually 
increase its velocity to v +8, so as to have a mean velocity 


vy +4, Then the whole work done per second is Ws ( v+ 2) 
2 g 2 
= Wes, W®, of which Wee is, as formerly stated, equal to 


2 


g P 
the work of driving the vessel at the speed v against the resistance 
R= Ws, and — is the necessary, or least possible, loss of 


of work. 7 : 

3. Now let the propelling instrument commence its action at 
once with'the velocity v + 8; so that the velocity sis impressed 
on the water suddenly. Then the whole work done by the propel- 
F Woes, WF 
indies ag 


‘ . st Wee et. 
ling instrument per second is = (v+s)= r 29 


oe and there is an unnecessary loss, or waste of work per 

29 

second, amounting to ¥ e, The wasted work takes effect on the 
2a 


water by producing motions. that are whirling or vibratory, but 
not progressive. 

4. Since the work wasted per second is equal to the actual 
energy of the mass of water, W, acted upon per second, moving 
with a velocity s equal to the velocity of the propelling instrument 
relatively to the water at the instant of its sudden action, it 
follows that if the propelling instrument begins to act with a 
velocity intermediate between v and v + 8, say v + 68 (b being a 
fraction less than unity), the waste of work per second becomes 


awe. For brevity’s sake, let 6? = c; then the expression for 
29 


the work thus wasted becomes x ®; being identical with that 


given in Articles 8 and 10 of my communication published in THE 
ENGINEER of the 11th of January; and it is evident that c may 
have any value between 0 and 1. 

5. Another conceivable way in which. the suddenness of the 
action of the propeller might be modified is as follows:— Let the 
velocity s be impressed on the water, neither by insensible degrees 


nor all at once, but by 7 successive steps of = each. Then at each 
eb 


of those steps there will be a waste of work represented by 
we nWet WH sop 


_—-_; and the whole waste of work will be ~ . 
2n* 9 2n*g 2ng 


c= 1 ; then the expression takes the same form as before; and 
n 


c, a8 before, is a fraction less than 1. 

6. Mr. Napier’s comparison of the sudden action of the propel- 
ling apparatus on the water to a collision between non-elastic 
solid ies is perfectly appropriate; but due caution is required 
in its application. When a body of the mass M pushes a body of 
the mass W, and so sets it in motion with the velocity s, the work 
wasted in producing internal strains and molecular motions de- 
pends, not on the velocity s finally impressed on W, but on the 
relative velocities of the two bodies just before coming into con- 
tact. Let wu be that relative velocity; then the work wasted is 

MW w 
M+W'2¢ 
conceive to be the case in the action of propellers), the work lost 


2 
is sensibly equal to w. Ifthe relative velocity before contact 


If M is very great compared with W (as we may 





is equal to the whole impressed velocity, so that « = s, the work 
wasted is that due to the whole impressed velocity. But wu may 
be less than s in any proportion, and may even be equal to 0, if M 
is brought gently into contact with W, and then made to push it 
with an uniform force; so that, as before, the work wasted may be 
less than the whole energy impressed on W in any proportion. 

7. Mr. Napier expresses surprise at being told that ‘‘ the object 
of making paddles feather is to give gradual velocity to the water 
acted upon;” and so he well might if I had used those terms. 
But what I did allege was, that such is ‘‘the object of making 
paddles feather so as to enter the water edgewise.” The words now 
printed in italics being omitted in Mr. Napier’s quotation were 
written by me for the purpose of guarding against that very con- 
struction which Mr. Napier has put upon the passage. Almost 
all feathering paddles /eave the water edgewise, or nearly so, the 
object being to avoid the waste of work in tossing masses of water 
upwards. Comparatively few feathering paddles are so adjusted 
as to enter the water edgewise also. It was to this latter class 
that my statement was restricted. 

8. In a letter which has appeared in THE ENGINEER of the Ist 
February, Mr. John Paton seems to infer that there is a discre- 
pancy between my statement of a definite minimum loss of power, 
and the fact that the slip can be reduced by increasing the area of 
the propelling surface. There is, however, no such discrepancy. 
The smallest possible loss of work per second is expressed exactly 


by , and that principle is perfectly consistent with the fact 


that the value of that quantity in a given vessel may be dimi- 
nished by increasing W, the weight of water acted on in a second, 








and consequently diminishing s, the real slip. For “+ = R, the 


resistance of the vessel; and consequently s = a and the mini- 


mum loss in question may be expressed as follows : Ves Rs = 
gs and the extent to which this ¢an be diminished is limited 
only by the practicability of increasing W, the weight of water 
acted on in a second; which, of course, depends on the sectional 
area of the steam acted on by the propeller. There is, however, 
in every vessel a limit beyond which it is impossible to increase 
that sectional area; therefore, at a given speed, there is a limit 
beyond which the weight W of water acted upon in a second cannot 
be increased; therefore there is a limit below which the real slip s = 


7 cannot be diminished; and, therefore, finally, there is a limit 


below which the necessary loss of work per second, ¥ » cannot 


be reduced. W. J. Macquorn RANKINE. 
Glasgow University, 2nd February, 1867. 


HYDRO-PROPULSION. 

Sir,—The letters of Mr. Napier in your last week’s impression 
have convinced me that his views on hydro-propulsion, and his 
method of treating the problem, are erroneous, and calculated to 
lead him to conclusions altogether anomalous and irreconcileable 
with the facts of the case. Let me freely offer my reasons for this 
conviction. 

One or other of two things :— 

1st. Either he supposes the feed-water, in its passage from en- 
trance to exit, to maintain its ‘“‘run” throughout, changing its 
direction, perhaps also its section, but never destroyed wholly or 
partially (friction, of course, being left out of consideration)— 

2nd. Or else he supposes the ‘‘run” of the entering water de- 
stroyed, absolutely reduced to rest relative to the vessel, before the 
wheel or other propeller gets hold of it. 

Hitherto it has not been quite clear to me which of these sup- 
positions he adopted; but from the general tenour of his letters it 
would seem that he intends the latter. I will examine both of 
them, however, and see how far his treatment, on either supposi- 
tion, will account for the results. 

1st. The simplest phase, perhaps, under which we may view the 
first hypothesis is that of his S-shaped tube (ENGINEER of January 
11th), which I shall consider of uniform section throughout. As 
he observes, truly enough, the backward thrust We (I shall use 

0 

Professor Rankine’s notation in this examination), caused at the 
first bend is balanced by the forward thrust when the water is 
directed astern again at the second; so that the effect, so far con- 
sidered, is nil. But when he says that the water taken in would 
be ‘‘ delivered out astern just where it was taken in, excepting a 
small lateral displacement,” he is not strictly correct. For if t be 
the time that the water takes in traversing the thwartship portion 
of the tube, every particle of water that enters the tube would be 
delivered out astern just v. t feet in advance of the place where 
it was taken in; that is, every second Wj lb. of water would be 
displaced through aspace v . t; which is the same thing as W . ¢ Ib. 
of water moved forward uniformly through v feet per second, 
moved, that is, just as the vessel itself is moved. This would be 
no more than an addition of W . ¢ lb. to the weight of the vessel 
(not its resistance), an addition, I need scarcely say, not worth 
considering. For all practical purposes, therefore, the effect upon 
the vessel from such an arrangement is nil. 

Now let us suppose a propeller—I care not of what kind-- 
brought to bear upon the feed water, at entrance or exit, or any- 
where between, or, after the fashion of an injector, through any 
length of the tube, so that the velocity of issue isv +s. Now, 
from the necessary law of continuity of fluid matter, if the water 
issue with velocity v + 8, it must have entered with velocity v + s, 
and it must have had the velocity v + s everywhere along the tube, 
the ‘‘slip,” therefore, being really caused at entrance, not exit. 
But this is immaterial, except in so far as it shows that in such a 
supposed arrangement there could be no such thing as the water 
impressed with s gradually by the propeller; the increase must 
take place somewhere suddenly, in fact, at entrance. This, then, 
is just a case in which I make the engine power R. (v + s), the 
same as, under the same circumstances, Professor Rankine gives. 
But Mr. Napier’s method ought to make it account for W Ib. per 
second raised from v (not from 0) to v + 3; that is, he would make 

W.(v+s? W.2 
29 29 


o¥ ike 
29 (2 vs + 8?) 


=R. (+5), 


which is Professor Rankine’s expression en the supposition that 
the water receives its increase of velocity s graduallu; and which 
would be mine too, if I could admit such a supposition as possible. 
But I cannot. I think this will appear in a still clearer light if 
we imagine a revolving fan, or fans—say, in the entrance mouth 
of the tube—moved by engine power with a velocity v + s 
inwards along the tube, one fan being withdrawn as soon as its 
successor comes into position, and all so contrived that no water 
can escape past the edges. Of course, as above, R = <5 but 
the mean pressure on the fans is always equal to this, and such 
mean pressure is moved uniformly by the engines through v +s 
feet per second, There can be no manner of doubt, therefore, 
that in such a case the power exerted by the engines is R. (v +3); 


it cannot be only R. (v + 3). 


& But I now come to the second case to be examined : — 

2nd. If Mr. Napier supposes, as I imagine he does, that the 
‘*run” of the entering water is wholly destroyed before the wheel 
gets hold of it (for I must now confine the question to the centri- 
fugal wheel as a propeller, or rather to any propeller that will 
admit of the supposition we are considering being possible), so 
that the wheel has to take up its supply exactly as it would take 
it up from an unlimited tank of water at rest in the hold of the 
vessel; then, according to his method, we ought to have— 





Engine power = 


’ s)* 
Engine power = wt te 
=W, (v* + 2vs + 8°) 
29 : 
_ . Ln . 
=R.( 0+ 37 5, )> 


the first term of which is the useful effect, the second the 
power expended on “‘slip” due to R only (which for this form 
must needs be considered to have been generated gradually during 
its passage through the wheel, whereas we shall see presently that 
this cannot be maintained), and the third has to account for all 
the rest. Now it is quite certain that when the “run” of the 
entering water is wholly taken out of it before the wheel begins 


Tw 
to operate upon it, there is a backward thrust — ” constantly 





impressed upon the vessel; and whatever else the engines have 
to do through the intervention of the wheel, they clearly have to 
move not only R but also this r, 2 uniformly through v feet per 
second. But as they expend a power R. v on R in accomplishing 
this, so also must they expend a power W-” von x ”: This 


q 
Ph £4 v y - 
latter 5 or R.- 3 yet the only allowance his method 
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gives us to meet this, not to mention anything beyond, is 
R. :- just one-half. This plainly requires explanation if his 
method is to be upheld. 

But having thus freely criticised Mr. Napier’s mode of treating 
the problem, I ought only in fairness to state my own. ill, 
therefore, do so as briefly and simply as I can. I must first, how- 
ever, observe that by no kind mg propeller that I can conceive, 
where the feed-water is acted upon continuously, is it possible to 
suppose that velocity is impressed gradually, in the way Professor 

ine means. In the case of the oar this may be so, for it acts 
discontinuously; but in the screw and paddle (feathering or radial), 
velocity is impressed — the feed-water continuously. A single 
dle, indeed, might be made to act intermittently like the oar, 

t for a succession of paddles acting continuously, as in practice 
they do, the case would be analogous to that of my hypothetical 
fans in the S-shaped tube. And as to a centrifugal wheel, which 
at first sight would seem to warrant the hypothesis of a 
gradual generation of velocity, at all events in part, as the 
water is made to revolve with the wheel faster and faster 
the further it recedes from the centre, a little consideration will 
show that such is not the case if we take the whole velocity, 
radial as well as tangential, into account; for imagine a single 
tube, straight or curved, but of uniform section, revolving about 
one end, taking up water at that end, and throwing it out at the 
other; whatever be the whole velocity of the water at exit, the 
same must be its velocity at entrance, so that its velocity cannot 
have been raised gradually during its passage through the tube. 
The same may be said of six, or ten or twelve such tubes, forming 
an unencased centrifugal wheel. Varying the section of the tubes 
or encasing the wheel would only modify the run of the water ; 
the broad fact would still remain that the revolution of the tubes 
of itself does not have the effect of impressing velocity on the 
water gradually any more than fixed tubes. I say, then, that in 
all cases where the feed-water is acted on continuously, its ‘‘ slip” 
is practically impressed suddenly. 

Now if the “‘run” of the entering water be wholly destroyed, 
the resistance of the vessel, to all intents and purposes, is increased 


by W.e . The engines, therefore, have to set up a forward thrust 
g 


equal to R + ws in the waiter that they expel astern with a 
uniform velocity v + 8; and hence 2 
Engine-power = (R +We (v + 8).* 
if 
This exactly corresponds, as it ought, with the actual results 
accomplished, viz., R + = moved uniformly forward at the 
¢ 
W.e 


- carried away in the “slip.” 


vessel’s rate, together with R + 
Expanding the above we find 


Engine-power = (R + we °*) w +s) 
= (S= + ¥: *) (v + 8) 
_w f f 


am (v -f- s)? 


a 





= Wet 2eete) ‘ 
=R. (°+ 1+ Fee) 
3 
=R.0. (1+ & +°%*) 
v x 


and this is precisely the formula I guve in my original analysis for 
the Waterwitch, if the corrected value for ‘‘ centre” loss, which I 
gave in THE ENGINEER of January 18th, be supplied. It will be 
remarked that it is just double that which Mr. Napier gives. 
There is one point more that I may here conveniently refer to, 
especially as Mr. Napier draws attention to it in his letter of the 
21st ultimo. I certainly do endorse Professor Rankine’s state- 
ment about the gradual, or sudder, raising of a given mass of 
water from rest to any given velocity. The requisite force, —that 
is, pressure,—is the same for the same weight of water, whether 
the velocity be impressed gradually upon the whole undivided 
mass, or suddenly and continuously on its several constituent 
elements ; but the power expended in the effort, or its equivalent 
work done, is not. For if the force, or pressure, F generate any 


velocity, say u, in W lbs. of water in a second, then F = —. u, 
} 


9 
whether W_be raised gradually and uniformly, or the s 
elements of W be suddenly and RB endowed with “ier 
far all are agreed, however the result in each case be arrived at. 
But now, 
Ist. If W be raised gradually and uniformly from o to u, the 


u 
space traversed by W, or F, is 2 Hence, the power expended in 


the effort, as measured by the product of force and space tra- 


versed by force = F & = W.u 
2 29 


2nd. If W be raised by a constant force F from o to wu piecemeal, 
as it were, each element of W in succession being suddenly en- 
dowed with the whole velocity u, and then moving on uniformly 
with such velocity, the power expended will best be estimated by 
considering such a case as I have already supposed, of a tube with 
a fan, or fans, moved in it by engine power. Here F will be the 
mean pressure on the fans, and w the velocity with which they are 
moved uniformly; and the engine power consumed will be F. w ; 
but w is the velocity communicated to W piecemeal—just in the 


way we are considering—and F is equal to V+“, 
g 


Hence the en- 


2 


if 
gine power expended in this and like cases = F. u =W.w 


Dm 
All this might be expressed more briefly in terms of the seethie 
accomplished in the two cases, as follows :- 
When W is gradually raised from 0 to u by a force F acting 
uniformly for one second, the result accomplished is W moved 


through a space 5 in that second; therefore the work done by F 


intthat second = F « 3 But when W is raised suddenly, piece- 


meal as supposed, by F from o to u, the result accomplished is W 
moved through wu feet in a second; and, therefore, the work done 
by F in a second = F. u, 

I cannot help thinking that Mr. Napier sometimes confounds 
two totally heterogeneous quantities, or at least applies expres- 
sions and reasoning to both that should only be applied to 
one, or to one that should only be applied to the other; I 
mean force, as measured by pressure, say in pounds, and power 
(or its equivalent work done), as measured by the numerical 
product of force and space traversed by force, say in foot-pounds. 
I fancy I observe this in the postscript of his letter of the 29th 
ult.; but the early part of his preceding letter of the 2ist is a 
palpable instance. ‘Ihe whole question there is about the expen- 
diture of power, according as any assigned quantity of matter is 
endowed with any assigned velocity gradually or suddenly, and he 
conceives Professor Rankine in error for making it twice as great 





* If only a part of the “run” of the entering water, as 7 .v, be taken out of 


it, the formula for engine power would, of course, be (® a Wz ye +s), 
g 

or, reduced, R .v .( 1+ = +z.° Es ) where « may have any value from 

© tol, ding to ci ances. 








in the latter case as in the former; and then, in his fifth para- 

raph, he is at some pains to prove a proposition, which no one 
disputes when properly understood, about force. The proposition 
is true of force ; but the work done in one case is twice that in the 
other, because the weight moved, being in both cases the same, in 
the one case is made to traverse twice the space that it traverses 
in the other. Force, as he observes, is subject to “‘the immutable 
laws of motion;” but power is only a numerical product, a conven- 
tional bese | without the same objective existence as force, and 
is mere. Frengions as a convenient measure of power on 
any machine, or the equivalent work done by the same, on account 
of the geometrical (not physical) fact, that such product is con- 
stant, no matter what the machine employed may be. 

T believe that almost all, if not all, the unnecessary discussions 
that crop up again and again on dynamical questions (such, for 
instance, as that lately raised in ‘Tur ENGINEER on Professor 
Rankine’s clear and orthodox paper, ‘* On the Dynamical Principles 
of Newton and the Measure of Moving Force”) are owing, in a 
great measure, to a misapprehension of terms, and of none more so 
than force and power. For my own part, in regard to these terms, 
I have always endeavoured to avoid confusion in my own mind, or 
producing it in others, by adhering strictly to the rule I imbi 
at school—never use the term force but as an equivalent to a pres- 
sure or weight, nor the term power but as an equivalent for the 
numerical product of force into space traversed by force, or for the 
number of units of work done. The principles and elementary 
formulz in dynamics are so simple that a few plain cautions like 

is, uniformly adopted and istently followed, ought to make 
misunderstanding almost impossible. 

February 2nd, 1867. J. A. L, Arrey, M.A, 








ON THE FLOW OF GASES, 

Srr,—In reply to your remark about the quality of the steam 
experimented on by me, I beg to inform you that, to the best of 
my belief, it was as dry as non-superheated steam can be; but, as 
the following statement of facts, besides enabling your readers to 
form their own conclusions on this point, will be interesting of 
itself, I will include in it some particulars not necessary for the 
immediate question. 

The steam was taken from a high pressure boiler of thirty horse- 
power in a small screw steamer, but always when the engine was 
at rest the steam room in the boiler was very small; but attached 
to the boiler was a certain arrangement, the object of which was 
by mechanical means to separate the priming water from’the steam, 
to send the former back to the boiler, and to let dry steam alone 
get to the engine or safety valve. By the plan adopted I would 
measure approximately the quantity of water thus sent back to 
the boiler, and by a gauge could always tell at «a glance whether 
that quantity was greater or less at one time than at another, as 
well as when it was necessary to take precautions to prevent the 
water going to the engine or safety valve. I have not my memo- 
randa by me at present, but as long as I did not put tallow in the 
boiler, and the priming did not exceed about two tons* per minute, 
the steam used by the engine, or that escaping by the safety valve, 
was always perfectly dry, according to the best of my judgment, 
by the sound of the exhaust and other observations. 

When I did use tallow I could still prevent water from going to 
the engine, but could not guarantee that at times the steam would 
not be in what I should call a soaking condition, but this only 
occasionally, and when working to the tull power of the boiler, or 
nearly so. The immediate effect of tallow was always to stop or 
very much reduce priming; and the equally immediate effect, if 
the boiler had previously had no tallow in it, was to make it 
necessary, in order to keep the engine up to its speed, to use about 
six times as much tallow in the cylinder as had just before been 
requisite. I mention this circumstance on account of its being so 
contrary to what I had anticipated, though it was not the only 
thing that opposed my preconceived notions. Another was, that 
if the fires were strong, the immediate effect of opening the fur- 
nace doors was invariably to make a large increase in the priming. 
It will be observed that the priming gauge referred to gave me a 
splendid opportunity of trying experiments, which you may sup- 
pose I did not altogether allow to escape me. 

But to return to the subject of the flow of gases, your corre- 
spondent ‘“‘ D, T.” remarks that my ‘‘ theory and experiments will 
have to undergo some independent examination before they can be 
expected to be generally received as authoritative;’ and concludes 
by proposing minute comparisons between Mr. Froude’s formula 
and mine; but when he wrote he appears not to have been aware 
that he was furnishing you with the very independent testi y 
required when he brought forward Mr. Froude’s formula, which, 
he says, was published as long ago as 1847, for the formula which 
P (P. — P.) B, 
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he gives is exactly synonymous with v = 12°] Vv 
which, with the exception of decimal 1 in the coefficient, is 
precisely my first formula; and “D. T.” says that Mr. Froude 
found his experiment with air agreed remarkably well with 
his theory, but it is very strange that his theory has lain so 
long dormant; I never heard of it before, but there can be no 
doubt that his reasoning and mine will turn out to be alike in as 
far as that formula is concerned, for it is impossible to think that 
accident made us both arrive independently at precisely the same 
rule. But it appears from “ D. T.’s” letter that Mr, Froude did 
not hit upon the expedient of the double formula which was 
requisite to complete the scale, and no doubt many mathema- 
ticians will think it a very irregular way of getting out of a 
difficulty, but apparently nature could hit on no better expedient, 
so that 1 am very doubtful if we shall be able to mend it; and for 
my part lam quite satisfied if by a process of reasoning of my 
own I have, without questioning nature on the subject, been able 
to enunciate a law which she has been using since the creation as 
the best compromise possible. 

Your correspondent, Mr. Clifton Shield, says I disclaim having 
deduced the velocity of steam from experiments on the weight 
discharged. What I believe I did say was that I did not deduce it 
from experiments of any description, but that I proved it mainly 
by experiments on the weight discharged; and he will see by my 
letter in last week’s ENGINEER on the subject, that he has quite 
misunderstood me as to the density in the orifice, and so far from 
its being equal to that in the boiler, one experiment with a bell- 
mouth tube less than onediameter long, exclusive of the bell-mouth, 
gave it less than half a diameter outside the bell-mouth when 
blowing into the air, the density about 44th of that in the boiler 
for all pressures over two atmospheres in the boiler. 

I should be very much obliged to Mr. Shield for the data from 
which he derives his conclusion that the work done by the steam 
passing through an injector is in excess of what it would be if 
the steam were non-expansive. I have nothing myself on the 
subject, but am quite at a loss to conceive how the expansive 
nature of the steam can make the effect in that respect greater 
than if it were non-expansive, ‘lo my way of thinking, whatever 
ditference there is must tell the other way if the effect exceeds 
that derivable from calculation, which appears to me an impossi- 
bility, there must, of course, be some xeason for it; and I believe 
that if I had the data I should be able very soon either to 
make the two agree, or otherwise make the balance on the other 
side, 


To give the reasons that Mr. Shield asks for would run out 
much longer than he is aware of; but, Sir, you have my pamphlet, 
and can judge whether it would do so or not, I did not venture 


to start the subject in your journal without being prepared to 

meet all comers and all objections; but had I thought it was a 

question that could, in its details, be suitably discussed by 

letters, I should have taken that course entirely to bring it before 

the public, R. D. Napier. 
Birkenhead, February 4th, 1867. 


P.S.--The definition given in my second letter in your last 
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week’s journal of what I mean - Smeg collision is somewhat 
obscure; the following I think is — 

The loss from collision is that which arises whenever the velocity 
of a mass is affected by an instrument ee at a different rate 
from that of the mass during its change of velocity, if the force 
producing that change acts in any other direction than at right 
angles to the path of the mass relatively to the part of the instru- 
ment producing it. Or when the instrument acts by means of a 
ate be the loss from collision may be better described as 
that which arises from the velocity of the mass in a direction at 
right angles to the surface, being different from that of the sur- 
face in the same direction. 

With a paddle-wheel the same useful power is given out with 
the same weight of water driven astern at a given velocity in any 
case, neglecting friction and other losses; but the loss arises from 
the fact that the average velocity of the wheel must be greater in 
one case than the other, 

Your correspondent, Mr. John Paton, does not perceive that Pro- 
fessor Rankine’s calculations as to the limit of reduction of slip 
are based on the supposition of having a limited quantity of water 
to act on; and when he says that his reasoning applies to propulsion 
by je he quite ignores the calculations of Messrs. Rankine, Airey, 
an he , of the loss arising from having to make the water first 
acquire the forward velocity of the vessel. Again, he makes P,= 
v ap in place of 2 v a p, but his last remark is good. R. D, N. 





FIRE-DAMP, AFTER-DAMP, AND MINE EXPLOSIONS. 

Srr,—In Toe Enerneer of the 11th ult., a correspondent, Mr. 
Clark, writing on explosions in mines, has failen into an error 
which Mr. Newton writes to correct. The matter will, I think, 
admit of further explanation. Mr. Clark says ‘‘ choke-damp* has 
hitherto been regarded as carbonic acid gas, but it is not; it is 
ordinary atmospheric air which has had the oxygen, or life-sustain- 
ing = burned out of it by the recent combustion.” Then, 
speaking of the placid appearance of some of the sufferers in the 
recent accident, your correspondent says ‘‘ they had not died from 
poison, because carbonic acid is not the result of the combus- 
tion of hydrogen.” . Now, if Mr. Clark had remembered his own 
use of the term carburetted hydrogen as being fire-damp, he could 
scarcely have treated i bustion as only that of hydrogen. 
Fire-damp, or rather the gas which renders it combustible, con- 
sists of one atom of carbon chemically united with two of 
hydrogen. Suppose any given volume of this light carburetted 
hydrogen gas to be burnt, it will require two volumes of oxygen, 
and as oxygen only forms about a fifth of common air, ten times 
its bulk of the latter to consume the gas. As, however, fire-damp, 
taking the average of many samples collected in the Durham and 
Northern mines by Dr. Lyon Playfair, contains nitrogen and car- 
bonic acid together to the extent of 11 or 12 per cent., the 
nitrogen often exceeding 10 per cent., the combustion is effected 
ty about eight times its volume of common air. 

Then the after-damp, or as our Lancashire colliers call it, “‘ the 
brunt air,” consists, first, of the nitrogen of the eight volumes of 
air, or about 6°4 volumes further of the nitrogen and carbonic 
acid which were mixed with the carburetted hydrogen to the 
extent of 10 or 12 per cent. of the fire-damp. The new compounds 
are vapour of water, due to the combination of hydrogen and 
oxygen, and carbonic acid, the latter resulting from the combus- 
tion of the atom of carbon of the carburetted hydrogen. The 
volume of the carbonic acid will be the same as the fire-damp 
burned; minus the percentage of other gases mixed with it pre- 
vious to combustion, so that carbonic acid forms a fatal constituent 
of after-damp, often equal to about one-eighth. In fact this will 
seldom be the case, because the violent agitation that occurs with 
and after an explosion mixes the fresh air of the mine more or less 
with the after-damp; else the successful explorations, which are 
often made for considerable distances before the courses of the air 
are restored, would be quite impracticable. Let me add that if 
uncombined hydrogen existed in fire-damp in any appreciable 
quantity, no safety-lamp would be any protection from explosion. 
Hydrogen fires at the Davy, Stephenson, and upon every modifica- 
tion of either upon which I have tried it, alinost as readily, and 
quite as certainly, as at a naked light. 

While, too, Davy himself admitted the possibility of the fire- 
damp exploding at his lamp under very unusual conditions, and 
never contemplated working with it in such a mixture as to keep 
it red-hot, everyone conversant with coal mining knows that 
this was, and I fear is, not at all uncommon. Robert Stephenson 
himself gave in evidence that he had been in a mine in which his 
lamp, a “Geordie,” I think, had the gauge red-hot for several 
hours. Upon this point I may say that having made numerous 
experiments with fire-damp upon the common Davy lamp, with 
the gauge red-hot, and with conditions most favourable for firing 
the gas, such as a blower artificially made, equal at least to that 
of a smith’s forge, I have found it a most difficult matter to fire 
the gas outside. It is worthy of remark that most of the trials 
with lamps that have been made from time to time publicly have 
been made with ordinary house gas, which, containing more or 
less of olefiant gas, fires at a much lower temperature than fire- 
damp. Anyone may test this readiness to inflame on the gas sup- 
plied to his house. A poker of a rather dull red heat will usually 
fire it. Now the same merely red-hot poker applied to a jet of 
fire-damp would be itself cooled by the gas. In order to light the 
fire-damp there needs a stout poker of a very bright orange heat. 

Mr. Clark says that the fire-damp is not inflammable in its pure 
state, while Mr. Newton asserts that it is inflammable but not 
explosive unless mixed with certain percentages of air. I suspect 
here that both writers have the same meaning. Fire-damp, like 
house gas, will not burn if excluded from air or oxygen. Any of. 
your correspondents may verify this by inverting a glass over a 
jet of gas, not of course burning. If a light be applied to the 
mouth of the glass the in contact with the air will burn 
quietly at its mouth, but if the lighted taper be raised a little in 
the glass, so as to be surrounded by the gas, the light will as 
certainly be extinguished as if the taper were quenched in a bucket 
of water. Again, the electric spark, by which the mixed gases are 
fired in the Eudiometer, may be without any effect through 
fire-damp alone, The experimenter may afterwards try letting a 
small quantity of gas ooze from a nearly closed cock into the in- 
verted glass, so that it will be mixed with air, and then, on apply- 
ing a light, the whole will fire in one flash, which on a large scale 
would become an explosion. 

There are several other questions of much interest, theoretical 
and practical, raised by your correspondents, which invite discus- 
sion, but I fear I have y trespassed — on your valuable 


space. H, J, TRaick. 
Pendleton, Manchester. 





—_—_- 


Si,—In your impression of 18th January you illustrate an 
adaptation of turret casemates to ships of war, attributing the 
invention to Captain R. F. Scott, R.N. We beg to enclose the 
tracing of a design we had the honour of submitting to Admiral 
Robinson, Controller of the Navy, on the ist of November, 1562, 
and which is upon exactly the same principle «2 that claimed by 
Captain Scott. 

A model from our design is still on exhibition at the South 
Kensington Museu. 

We shall be glad to know whether Captain Scott can justly 
claim the invention, or at least priority of invention. 

WeEsTWoop AND BAILLiz. 

Lopdon Yard, Isle of Dogs, Poplar, Feb. 1st, 1867. 

[We do not think that Captain Scott claims the peculiar form of 
casemate that we illustrated. His patent is for a system of work. 
ing guns, not for the shape of the ship carrying them. —Ep. E.] 


(For continuation of Letters sec page 128). 





* Choke-damp usually means the carbonic acid which escapes from the ceal 
or rock, not the after-damp of an explosion, 
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WOOLWICH. 


LATHE FOR TURNING HEAVY ORDNANCE—ROYAL GUN FACTORY, 


page 117.) 


(For Description see 
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NOTICE. 

The Publisher of Tas Encixeer begs respectfully to inti- 
mate that, in future, advertisements delivered after Seven 
o'clock on Thursday evening in each week cannot possibly 
be inserted in the impression of the following day. 
Though this may be the couse of occasional inconvenience, 
it will be a satisfaction to advertisers to know that it 
results from the largely increased circulation of THE 
ENGINEER, which necessitates the going to press at a very 
early hour on the Friday morning. The circulation of 
Tue Encineer has increased nearly thirty per cent. 
within the last two years, and is still rapidly and 
steadily augmenting. 





TO CORRESPONDENTS. 

*.* We publish this week a Double Number, containing the 
Index to owr Twenty-second Volume, including a complete 
classified list of all the Patents published during the last six 
months, Price 1s., stamped 1s, 2d. 

*.* Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must, therefore, request owr to keep copies. 

W. F. (Swindon).— You have omitted to enclose your card. 

A SUBSCRIBER (Sheffield).— We believe it is the same gentleman. 

T. S.—We regret that we cannot find space at present for your letter. 

S, We shall be happy to forward any communication you may send us to 

the makers. 

T. N.—They are called leading stokers, have increased pay, and may become engi- 

neers, beginning in the lowest grade of course. 

A NOVICE.—J/ you can send a sectional sketch of the boiler we will be better able 

to advise you. Possibly the grate-bar spaces are too narrow, 

FOUNDER K.—The best work on the subject with which we are acquainted is 

** Overman's Treatise on Founding,” which you can obtain through any book- 





seller. 

W. B.-—“ Dempsey’s Treatise on Railway Construction,” “* Rankine on Civil Engi- 
neering,” “* Humber on Bridges,” last edition, and his “* Annual Record o 
Engineering.” 

W. B. (Manchester).— We have no doubt the scheme would answer very well, but 
we do not think you could secure a valid patent for it. You might design a par- 
ticular form of grate which could be registered. 

A CONSTANT READER (Brighton).—Read “ Prideauz’s Treatise on Heat,” in 
Weale’s series, and ‘* Williams on the Combustion of Coal.” You will then be 
in a position to judge of the value of your scheme. 

A CONSTANT READER—We can hardly think the ¢ ion worth patenting 
You can see dozens of schemes for the purpose by lting the specifications in 
the free library of the Patent-ofice, Southampton-buildings, Chancery-lane. 

SERO SED SERIO.—1, The action of the press will not be affected in any way by 
the position of the inlet pipe. 2. The calculation is sufficiently accurate. 
3. The loss by friction will be about ten per cent. of the wi er. 

THE BIRMINGHAM SMALL-ARMS COMPANY, with reference to an article which 

in our number of the 25th ult., wish it to be understood that they are 
at present engaged exclusively in the conversion of the Enfield rifle on the 
Snider system for the English Government, though they have made several 
pattern Gray guns, 

A. H.—You do not state whether the rifling is to be adapted to military or 
sporting purposes, each of which requires a different system. If you give us 
Surther information we shall be happy to assist you. The quantity of tin to be 
added to the lead you will best find by experiment. Commence, say, with five 
per cent of tin. The less tin you can use the better, as the bullets will then 
adapt themselves more readily to the grooves. 











TRADE MARK. 
(To the Editor of The Engineer.) 
SIR,—Will any of your readers give me the address of a bar iron manufac- 
turer who marks his metal with a lion ? AN INQUIRER, 





MESSRS. MARSHALL’S FEED-WATER HEATER. 
(To the Editor of The Engineer.) 


Str,—A letter appeared in your impression of December 2\st, signed by a 
Mr. Knox, stating, in no very courteous terms, that our patent water heater is 
a reproduction of an apparatus in use on the Eastern Counties Railway, not 
more than eighteen years ago. We were much surprised at this statement, 
and have been at considerable trouble to test the correctness of the same. 
The result of our investigations is that no beater that can lay any claim to 
being ‘‘ identical ” with ours was everin use in any engine on that railway. 

Britannia Ironworks, Gainsborough, MARSHALL, SONS, AND CO. 

February 6th, 1867. —_ 


SWINDLERS. 
(To the Editor of The Engineer) 


Stk,—An individual calling himself a machinist, and dating from Ed°th- 
street, Regent-road, Manchester, is ordering goods of nearly every class, from 
cut nails to locomotive engines, to be sent to his order, upon which he will 
remit in cash (!). 

Having received inquiries respecting him from several firms who advertise 
in your journal, I have visited the above address—a cottage in a back street, 
rent 3s. 6d. per week, but now to let. I learn he is one of a regularly organised 
gang, who resort to every expedient to get hold of goods, but I trust this notice 
will prevent parties being fleeced, and would advise intending sellers to make 
sure of cash before delivery. 


Manchester, February 5th, 1867. CAUTION. 





BLAST ENGINES. 
(To the Editor of The Engineer.) 

S1r,—I have a horizontal high-pressure blast engine, 6ft. stroke, steam 
cylinder 26in. diameter, blast cylinder 66in. diameter, ant! when going twenty 
strokes per minute will make about 4 Ib. pressure of blast for two blast fur- 
naces. The engine is now required to make blast for fineries and charcoal fires 
and drive mill rolls. The pressure of blast required for this purpose is 2 Ib., or 
one-half the capabilities of the blast cylinder, and the steam cylinder is required 
to go twenty revolutions as above, 

Will you or any of your readers kindly inform me how best to relieve the 
blast cylinder so as to reduce the pressure on the piston to 2 lb. instead of 4 lb. 
when going twenty revolutions, so that the power may be had from the steam 
cylinder to drive the mill rolls ? E.P. 

Machen, near Newport, February 4th, 1867. 

(Jn compliance with our correspondent's particular request we insert the foregoing 
query. It is obviously next to impossible to express any opinion worth much in 
the absence of more definite information. Some of our correspondents, how- 

ever, may perhaps state how they have dealt with similar cases.—ED. E.) 


MEETINGS NEXT WEEK. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 12th, at eight p.m. 
—“Description of the Clifton Suspension Bridge,” by Mr. William Henry 
Bariow, M., Inst. C.E. 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.— Wednesday, February 
13th, at eight p.m.—“ On Foundations under Water,” by Walter Rutt. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meeting, 
Monday, February lith, at half-past eight p.m.: “ Manning the Navy,” by 
James Reddie, Esq., Accountant-General’s Department, Admiralty. 
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FOREIGN COMPETITION. 


“Tue frequent occurrence of disagreement between the 
employers of labour and their workmen, causing much 
private suffering and public loss, and occasionally leading, 
as it is alleged, to acts of outrage and violence, has induced 
me to issue a commission to inquire into and report upon 
the organisation of trades’ unions and other associations, 
whether of workmen or employers, with power to ‘su 
any improvement of the law for their mutual benefit.’ 
Application will be made to you for parliamentary powers 
which will be necessary to make this inquiry effective.” 

In an address from the throne, which shadows forth 
future policy more distinctly than any with which we have 
been favoured for a the words we have quoted form a pro- 
minent feature. We doubtif any of the subjects mentioned 
in the Queen’s speech is fraught with such immediate and 
vast importance to the state as the influence of trade 
unions on our national prosperity. It is, at the same time, 
a subject of the greatest difficulty, and one on which im- 

rfect legislation would above all things be dangerous. 
But a thorough exposure of the evil must be made, and the 
English public must be shown plainly how much of its 
wealth has been wasted, how much of its trade lost, and in 
how great danger the remainder stands from the pernicious 
working of a system based upon ignorance and tending 
only to distribute the food of idleness to the dregs of the na- 
tion’s labouring population, after it has been wrung from the 
savings of their more industrious brethren. The report of 
the Belgian deputation, and the able letters of Mr. Lefeuvre, 
show plainly how completely we are now commanded by 


yf | that market ; if additional proof of the fact were wanting, 


we could give it abundantly. One illustration will suffice. 
London Ros are at this moment purchasing girder 
iron in Belgium, which comes to them vid Antwerp, and 
costs in London, with all charges paid, £8 7s. 6d. a ton, 
replacing English bars of similar, or even heavier section, 
which the strikes of last year raised to £13 a ton, delivered 
in London. 

The account which we publish elsewhere of the relations 
subsisting between masters and servants at the largest 
French ironworks affords a ground for comparison between 
the conditions of manufacture there and those ordinarily 
obtaining in England at the present moment. 

It must be admitted that in taking Le Creusot as a 
representative foreign factory, we adopt a favourable 
example ; and it may be said that we ought to compare it 
with many factories in England which, though not so 
large, are yet conducted by men of enlightened and philan- 
thropic minds, who have at heart the welfare and social 
advancement of their operatives, It seems to us, however, 
that the important points for comparison between the two 
countries are independent of what may be called local cir- 
cumstances. It is in the possibility on the one hand, and 
the impossibility on the other, of attaining so perfect a sys- 
tem, and so sound a mutual understanding between capital 
and labour, that the state of things abroad as compared 
with the state of things at home, calls for our most earnest 
consideration. 

In material facilities there is nothing at Le Creusot as 
described by our special commissioner, which would give 
an undoubted ascendancy to it as a field of production over 
our own iror districts. On the contrary, we are disposed 
to think that pig iron there would cost decidedly more 
than similar qualities of English iron, if labour in France 
were paid as highly as in England. The advantage of 
cheaper labour turns the scale, and enables the productions 
of Le Creusot and other French districts to enter home 
and foreign markets in competition with our iron, where it 
formerly commanded almost a monopoly. We learn, 
however, on all sides, that the circumstance which 
is daily bringing foreign irons into more extended 
use is the certainty with which the execution of work can 
be relied on. Continental firms of old standing have turned 
in disappointment from our markets, when week after week 
has been wasted in endless disputes between English manu- 
facturers and their operatives, and have sought temporary 
supplies from small continental ironmasters. Trading re- 
lations thus once established were seldom broken off, and 
"meee d orders came to be given in Belgium, France, and 

ermany, in preference to England, because if the foreign 
masters could undertake them, there was no danger of a 
course of conduct on the part of the men, which, whilst it 
half starves them and their families, deprives every party 
to the contract of their legitimate gains. There are several 
causes discernible for this better understanding between 
the head workers and the hand workers abroad than that 
with which we are blessed at home. 

People live on a lower scale in all continental countries 
than in Great Britain, and almost as a consequence what they 
do consume does not cost so high a price; they are, therefore, 
contented with lower wages. Whether contented or not, 
they are very well aware that they would lose all by 
pres oe to obtain more. 

A continental tradesman is almost always tolerably well 
educated, and after he has served his time usually travels 
for two or three years from one town to another, working 
at his trade, before he settles down for life. Owing to this 
practice a large proportion of the working classes have 
definite ideas of foreign fields of industry, which tend to 
correct an overweening estimation of local importance. 
The propensity to drink is decidedly less strong in most of 
the seats of continental ind than amongst the working 
classes in England, although more of the foreigner’s leisure 
time is t in cafés than our people spend in public- 
houses. "The consequence is, that more intelligent com- 
munication takes p amongst the mass of the work- 
people without the intervention of demagogues who make 
a trade of fomenting division between them and their em- 
ployers. They properly appreciate the fact that competi- 
tion has now extended in Europe from individuals to 
nations, and that the well-being of any working community 





depends on the steadiness of its industry and the modera- 
tion of its bearing, and cannot be enhanced by the deter- 
mination of one class in that community to work short 
hours and demand impossible wages. Add to this that 
scarcely any continental state, not even democratic Switzer- 
land, would tolerate meetings on the scale on which they 


take place in England for p of combination and 
intimidation. The fear of itical subjects becoming 
sooner or laterthe object of such gatherings as have already 


taken place in England, would cause a veto to be put on 
such proceedings by any European Government except our 


own. 
It is of little avail now in England that a master may 
desire to see his business conducted with steadiness and 
larity, that he may be willing liberally to share with 
labour the profits which his jateiigunen and capital are 
the means of procuring, that he should desire to see his 
men advancing in intellect, in real independence and in 
social standing, Continuous and regular working arethi 
of the past. Bound by important contracts a colliery or mill- 
owner may at any moment find his operations suspended by 
the fiat of a few men, who have perhaps never seen him or 
his workpeople. The ship-yard must stand idle, and the 
thousands who directly or indirectly live by it must 
starve, whilst their work is carried off to distant districts 
because 6s. 6d. a day is insufficient for the “wants” of 
shipwrights. The price which ironworkers may take for 
their services is decided by a set of ignorant and interested 
delegates and secretaries who live on the profits of strikes; 
the mill stands because the masters are simply unable to 

y the rates demanded in the face of foreign competition; 
orders from abroad are withdrawn in disgust, and home 
orders sent out of the country. 

As to interference in educational matters, it is simply 
out of the question. Schools, it is true, may be and are 
perhaps generally provided at our large English establish- 
ments, but where is the master who dares to say, as 
M. Schneider does, “Send your children to school, or I 
won't employ them when they are old enough to 
work. From the industry and proficiency which the 
exhibit there it will be seen for what class of wor! 
they are most adapted.” Men who can hardly get their 
works carried on by operatives blindly enslaved to the few 


| who govern trades unions are not likely to complicate mat- 


ters by demanding as a condition of employment, that 
which should be eagerly sought asa privilege. Salutary 
as such a system of enforced education would be, and 
much needed as it is in England, its introduction is now an 
impossibility, for ignorance would regard it as tyranny, 
and the class who live and flourish because of that very 
ignorance would naturally oppose any measure tending to 
lessen it. The thraldom of one of th» most important sec- 
tious of the English people to the organisers of trades 
unions bears a close resemblance to that in which from time 
immemorial portions of the human race have been held by 
the priests of the prevailing religious superstition of the 
day. We find the same blind faith of the multitude in a 
self-elected few, whose principal titles to govern are un- 
mitigated impudence nl unbounded selfishness— the same 
indisputable fiats issued by a self-constituted hierarchy, 
and enforced by open intimidation and secret brutality. 
Now the parallel is completed by the enlistment for politi- 
cal purposes of an organisation which professed to stand 
aloof from all interference in such matters, but which, as 
in any other fanaticism, will be wielded by its priests for 
any purpose which their cupidity ¢ictates. 

Although the state of captivity of the working men to 
unionists is very like that of the irish peasant to his priests, 
the effect of this superstition on the community at ~~ is 
much more serious. If legislation permits the inhabitant 
of Munster to believe with impunity that Father Murphy 
is the arbiter of his future state, and allows him to vote at 
elections in accordance with that reverend gentleman’s in- 
structions, it also vindicates with tolerable efficiency his 
right to vote in any other direction if he is not imbued 
with so powerful a faith, and, at all events, prevents the 
peculiar idiosyncrasies of religious persuasion in one indi- 
vidual from interfering with the daily bread of any of his 
neighbours. But if the committee of a trades union decide 
that one class of workmen shall not accept a reduction of 
wages when entering on some new foreign competition 
which cannot be maintained at former prices, the work is 
lost, three or four other trades are thrown out of employ- 
ment, the entire industry of the district suffers from 
stagnation, and one step more has been taken on the 
road to self-destruction. Legislation is powerless to inter- 
fere, the blind conviction of ignorant men that those 
who are masters of the art of abuse must also be omni- 
scient in commercial matters brings to combination mongers 
a large proportion of their followers. Surly discontent with 
whatever is brings others ; but the majority are coerced 
against their better judgment by a system of persecution 
and terrorism, so contrived as to be beyond the reach of 
legislation. A London manufacturer lately put up 
two self-acting lathes of the best construction close to- 
gether; and as they were designed for a very simple class 
of work they could easily be attended to by one man; he 
placed a steady hand in of them; and forthwith 
this unfortunate was assailed by all sorts of persecution, 
and obliged to abandon work at which he was earning 
well. Our informant had, however, few union men in his 
employment, for he had formerly suffered most disastrous 
losses on foreign contracts, from the uncertainty of their 
labour ; so that he was in this instance able by expelling 
the ringleaders of the persecution, to reinstate an operative, 
who of his own free will would never have lost a day’s 
hire, from refusing to perform a duty for which he was 
perfectly competent. One of the] forge companies in 
the North adopts the plan of keeping by them an enor- 
mous stock of most of the iron they manufacture 
and use; their men, seeing the hoplessness of a strike 
in the face of so large a reserve, are kept within 
tolerable bounds, and the firm can undertake con 
tracts with a reasonable ay of .being able to 
fulfil them. It is easy to see the interest on this 
dormant capital is simply a premium of insurance against 
the risk of a greater loss, and that this premium is paid 
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by the er themselves in diminution of the 
they would deserve and receive were their constancy to 
safely relied on. 

There are, however, very few ironmasters in England 
who could afford to adopt this plan. On the Continent it 
would be quite impossible, and, at the same time it is 
unnecessary, for the individual freedom of the wor! le 
and their more enlightened perception of the laws. which 
govern the trade of the world, provide a far stronger 
safeguard to public prosperity than an expedient which, 
however ingenious, would itself form a serious clog on our 
national industries if even there were a possibility of its 
general adoption. 


THE EFFECT OF FROST ON THE STRENGTH OF MATERIALS, 

No phase of human ignorance or half knowledge, which 
is often worse than ignorapce complete, is more curious 
than the way in which pseudo-scientific beliefs—which 
may be rightly called “superstitions of science”—stick in 
the popular mind. The sup’ greater brittleness of 
human bones during frost, than at higher temperatures, 
and the like property attributed to iron are amongst the 
more remarkable of these popular errors. To these has 
been added—so far as we have observed for the first time 
—the brittleness of glass in frost, affirmed with an un- 
doubting faith that is not a little amusing, in the following 
paragraph, abridged from the daily press :— 

“At the Clapham-road station a gentleman disappeared sud- 
denly, as if through an open trap-door. He had stepped upon 
the flooring glass covering a shaft, about a yard square and 17ft. 
in depth, and lighting by means of a window near the bottom, a 
staircase or passage under the platform. The glass, notwith- 
standing its special thickness, rendered brittle by the frost, broke 
under his weight, and he fell through, to the consternation of all 
on the platform, The station officials rushed to the lower window, 
where they rescued him. In falling he had extended his arms, 
and had abraded the skin of the hands. His clothes were cut and 
torn by the glass, and he had also received two very serious 
wounds on the right leg, between the knee and the foot. These 
were not merely gashes; pieces of flesh had been cut out by pro- 
jecting points of glass. The sufferer was conveyed to a surgeon’s, 
and had the wounds dressed, so as to enable him to return home. 
The surgeon declared that the wounds were of a most dangerous 
character, especially if there were any pieces of glass in them.” 

We have called these popular errors, but some of 
them are by no means confined to the uneducated populace. 
We venture to say that at this moment one-half the 
mechanics of Great Britain who have ever formed any 
sort of notion on the subject at all are firmly impressed 
with the belief that iron becomes treacherously brittle in 
frosty weather; nor, indeed, is this confined to their class : 
we have many times heard “engineers ” and “architects ” 
stoutly maintain the same to be a fact, though, when 
pressed for their grounds of belief, they generally take 
refuge in some such phrase as that, “it stands to reason 
that it must be so,” “does not a glass tumbler break, when 
boiling water is poured into it, sooner in frost than at any 
other time?” &e. 

These things are proofs of the want of sound clementary 
education amongst us, not of mere information as to a body 
of physical facts, touching the relations of various bodies 
to heat, but of the power and habit of making a correct 
observation upon any subject, and from that a logical de- 
duction. All these three fallacies have come into, and are 
maintained in existence by the continued recurrence in 
man after man of incomplete observation and erroneous 
conclusion. As a matter of fact, people do break more 
bones during frost than at other times, because they fall 
down more; and, as a further matter of fact, of those who 
do fall down more bones are broken than of those who fall 
at midsummer, “It stands to reason then,” says Populus, 
“that the bones would not break if they were not more 
brittle in frost than at summer heat.” It never occurs to 
him to ask himself, can the human bones which lie buried 
to a greater or less depth in flesh and blood, whose tempe- 
rature is in health almost perfectly constant, and at about 
three times the temperature at which water freezes, and 
whose temperature even in disease, as in the shiverings of 
ague or the flush of fever, does not vary ten degrees—can 
these bones be in any way affected in toughness within 
such limits of change of temperature as is possible to them 
in, say, ten degrees Fah.? They do break apparently much 
more “short” and readily in very cold than in mild or warm 
weather: first, because those who fall at all come down 
without partial recovery, and much more abruptly, on ice 
than on ground with frictional foothold; and, secondly, 
because, partly from the cold, partly from the expectant 
dread of falling, «// the limb muscles are kept in a state of 
spasmodic tension, and when the man falls his bones are 
snapped, not alone by the blow, but by the tension of an- 
tagonistic muscles at the instant, just as a sharp blow of 
even a stick directly upon the knee-cap may, by the sudden 
pain, so stimulate the muscles above and below the knee, 
that their elementary antagonism may rend the knee-cap 
itself—a dense and solid piece of bone—right in two. 

Conversely it is that the maxim of experienced skaters is 
founded on sound principle, viz., if you find you must go 
down, make no violent efforts to keep your feet, but fall of 
a heap as loosely as you can. 

As to the iron superstition, we shall not insult the 
majority of our readers by repeating to them the fact 
ascertained by sufficient experiments by Mr. Fairbairn 
and by others, that between 0° and 212° Fah., that is, 
for a range of temperature far exceeding that of our 
climate, there is no appreciable difference in the ultimate 
tensile strength of iron, nor any decided difference in the 
coefficient of elongation under given loads up to the 
rupturing point, and therefore no increase of brittleness 
in iron due to frosty weather. As regards glass, the ques- 
tion has not, tliat we are aware of, yet been decided experi- 
mentally, but we may venture to predict, with the strongest 
analogical assurance, that experiment would sustain the 
almost certainty, that within the above, or even a much 
larger range of temperature, above and below the ultimate 
tensile and compressive resistance and its coefficient of 
elongation or of compression, its brittleness would remain 

rfectly unaltered. What, then, caused the Clapham 

unction floor-light plate to give way, we cannot say, for we 
have not sufficient ; rem but we can say why we think it 


most probable it gave way, assuming its original thickness 





in relation to its wapertces and load to have been ample. 
It is highly probable that it was gripped edgeways, so 
tightly and so unequally by the contraction round it of its 
iron frame, or by tee of the ing in which it was 
embedded, as to have been either ady cracked, or just 
ready to crack as soon as stepped upon. 

We draw two practical constructive conclusions from 
the narrative : first, floor-plates of glass should never be 
bedded tight, or with hard putty, into thin sashes, 
whether in iron, or stone, or wi frames; secondly, no 
matter what their thickness may be, if such plates are to 
be walked over they should be sustained beneath by 
metallic grating, no one aperture of which should be 
sufficient to let even one leg of a human being, much less 
the whole person, drop through in the event of fracture. 
We ourselves confess to always giving such glass plates as 
now abound in our London streets a wide berth. 


CAST IRON BRIDGES, 

“ Give a dog a bad name and hang him.” The truth of 
this proverb was never more faithfully exemplified than in 
the application of cast iron to engineering and constructive 
purposes. It was in the field long before its rival and 
supersedes wrought iron; and from the very commence- 
ment was applied to structures and bridges of spans far 
exceeding in dimensions those which formed the first at- 
tempts of its successor. In consequence of many and re- 
peated failures it was pronounced a dangerous and hazardous 
material to deal with. Engineers viewed it with suspicion 
and distrust, and the Board of Trade, through their in- 
specting officers, virtually condemned it as altogether un- 
suitable for railway purposes. Let us analyse somewhat in 
detail the reasons that led to the nearly complete abandon- 
ment of a material which presents many and decided ad- 
vantages to the profession at large. The first metallic bridges 
consisted of cast iron, andas might be expected were con- 
structed similar in design to the existing examples of stone 
bridges. They were formed of cast iron blocks or voussoir 
and one of the earliest, the Sunderland Bridge, built in 
this manner, had a span of 200ft. Telford built several 
cast iron bridges, one of which over the Severn was 130ft. 
in span. The boldest design ever attempted in bridge 
building was the work of Rennie, who threw a cast iron 
arch over the river Witham, in Lincolnshire, with a span 
of 100ft. and a rise of only 4ft. It is unnecessary to speak 
of the present Southwark Bridge, which, notwithstanding 
all that has been said against it, has stood for the last 
fifty years, and has acentre arch whose span of 240ft., 
throws into the shade all the new bridges over the Thames. 

The same relation that exists between the application of 
wrought iron to the suspension principle also holds for 
that between cast iron and the arch. The arch is par ex- 
cellence the proper form in which to use cast iron, and the 
only one in which it can be used with real economy and 
security in bridges. In other structures it may be em- 
ployed with equal safety and advantage in the shape of a 
column or pillar. We do not assert that for small spans 
it may not ” judiciously employed as a horizontal girder, 
but the limit of its capabilities under this form is soon 
reached, especially if it be subject to impactive or con- 
cussive force. In fact, no matter how limited its pro- 
portions may be, it can never be pronounced safe under 
these conditions, as they are utterly at variance with its 
particular properties and nature. There is no more limit 
to the dimensions of a cast-iron arch than there is to that 
of a wrought iron suspension bridge. Stephenson pro- 

sed, in the first instance, to crossthe Menai Straits by acast 
iron arched bridge in two spans of 450ft., and prepared 
designs for so doing, and, but for the interference of the 
Commissioners of the Admiralty, who constitute the unap- 
pealable authority in such matters, he would have carried 
out his design. The question of headway—the béte noire of 
all railway bridges—was stringently insisted upon by the 
authorities, and it therefore became indispensable to con- 
sider some other means of effecting the object. To the 
same cause is due the departure from the arched form, and 
the invention of trussed cast iron girders, From this 
period commenced the bad repute of the material. In order 
to reduce the headway to a minimum, wrought iron tie bars 
and rods were attached to cast iron horizontal girders, and 
acompound structure produced, which allowed neither com- 
ponent to act properly, and proved a most miserable failure, 
as theory and science predicted. It almost appears incre- 
dible that, notwithstanding the physical impracticability 
of causing the wrought iron to act at the same moment as 
the cast, upon which condition depends the whole strength 
of the girder, beams are still constructed in this deceptive 
manner. Independently of numerous other failures, the 
coup de gracewas given to this system of constructing girders 
by the downfall of a bridge carrying the Chester and Holy- 
head Railway over the river Dee. ‘There were three spans 
in this structure, each 98ft. in length. The ribs were in 
three castings, united by bolts at the joints, and trussed 
by flat iron bars from these points to the extremities. The 
bridge was by no means a good specimen of even this 
defective method of construction, as, owing to the long 
span and proportionately small depth, the bars acted at a 
great disadvantage in preventing the deflection of the 
main girders. It is more than twenty years since this 
structure gave way, and ever since cast iron has been 
placed under the ban of the profession. We do not hesi- 
tate to assert that in nearly all the cases where this mate- 
rial has failed it has been owing to the fact that it was 
placed in positions where it ought not to have been placed. 
It was the right material in the wrong place. No one 
would contend for a moment that cast iron was a proper 
material to form a beam of a character similar to that 
which failed at the Hartley colliery; and yet because it 
gaye way in that situation it is argued that it will alsogive 
way in others to which it is really adapted. A more un- 
fair interpretation of the motto, “ ab uno disce omnes,” can 
scarcely be imagined. As another instance where the 
failure of compound structures has operated to the preju- 
dice of cast iron, we; may quote, the first examples of the 
open web form, or triangular girders, where the struts or 
bars in compression were of cast iron and the ties of 
wrought iron, In the. breaking of these the cast iron 





proved the weak point, but it has altogether been forgotten 
that this material should never have constitu any 
rtion of the design, and that its failure was no sign of 
eficient strength or of unsoundness, but the just conse- 
quence of the ignorance and incapacity of those who placed 
it there. There are not wanting instances where roofs 
similarly constructed have also broken down; the cause 
being either wilfully or ignorantly attributed to the un- 
soundness of the material—a very convenient scapegoat 
for either the incompetency of the designer, or the careless- 
ness of the contractor. ' 

That the opinions generally held regarding the value 
of cast iron as a material for bridges are more or less 
erroneous, will be rendered evident by a remark of 
Mr. Fairbairn’s in his last valuable issue of “Useful In- 
formation for Engineers.” He observes: “From these 
experiments it was ascertained that cast iron when sound 
is more to be depended upon, and exhibits greater tenacity 
in resisting long-continued heavy strains, than is generall 
admitted, and its bearing powers have deserved a roa | 
higher reputation than has at any former period been given 
to them.” Granting that difficulty was experienced many 
years ago—and is now, indeed—in procuring a reliable 
east iron, it would still be idle to assert that cast iron 
cannot be obtained equally as good of its kind as the best 
wrought iron. Should the case be otherwise, we must have 
deteriorated sadly in the foundry department of our iron 
works, although we ought rather to have made some 
advancement in foundry management during the last 
thirty years, unless the prominency given to wrought 
iron, even in instances where economy would direct 
the employment of the other material, has produced care- 
lessness and indifference regarding the manufacture of the 
older substitute. Thus the additional tensile strength 
imparted to cast iron by toughening it, as it is termed, or 
mixing various proportions of different qualities, has never 
been properly investigated, nor the ultimate benefit to be 
derived nas it in connection with cast iron beams or gir- 
ders. So far as permanence is concerned there is no reason 
for supposing that cast iron bridges are not equally durable 
with their wrought iron rivals. Were we to argue from 
the fate of the Crumlin Viaduct, which required but the 
other day a thorough overhauling and patching up to 
render it safe for traffic, we should unquestionably assi 
a longer term of existence to the bridges constructed of the 
older material. From their simplicity and unity of parts 
they are certainly less exposed to thé causes which con- 
tribute towards the corrosion and decay of wrought iron 
structures, every bar and joint of which is mdividually 
subjected to the action of deteriorating influences. 

It must not be concluded that we advocate the wholesale 
employment of cast iron, or its indiscriminate application 
to the pepe of engineering, but we maintain that cast 
iron, like every other material, has its own proper sphere 
of action, for which it is as fit, and fitter, than any other. 
The same argument for its abandonment cannot be ad- 
vanced as in the instance of timber. The latter is becoming 
scarcer and more difficult to procurein large sizes every day ; 
in fact, it isimpossible to obtain atany price timber of ascant- 
ling equal to that imported five-and-twenty years ago. It is 
not to be had ; whereas so long as we possess wrought iron 
we shall always have cast. Rolled iron is undoubtedly 
destined to supersede cast in those cases of horizontal gir- 
ders of limited span, where it may safely be employed, but 
the arch and columnar form will remain as its special 
prerogative. Our Gallic neighbours appear to have arrived 
at an opposite conclusion, since the grande nef of the Paris 
Exhibition, which is a combination of these two forms, is 
composed entirely of wrought iron. 

THE TRAFALGAR-SQUARE LIONS. 

Arter eight years of very impatient waiting on the part of the 

public, Sir Edwin Landseer’s lions are at last placed on their 
pedestals in Trafalgar-square. Notwithstanding the long expec- 
tation and the incessant fire of sarcasms and complaints at their 
non-appearance, their actual advent at last seemed to take 
London by surprise, and the story of one lion, as a sort of 
avant cowrier, having really appeared was received with consider- 
able incredulity. Thursday morning, however, dispelled all 
doubt, and revealed the four custodiers of the Nelson column in 
their places in full possession of the charge for which they have 
so long been destined. 
The British public of course rushed to the great duty of 
criticism, and on every hand, as well as in every print, we have 
been ever since hearing what people “ think of the lions.” It is 
vastly amusing to see how everybody feels himself competent to 
give a full and reliable opinion on the matter. But one feels 
tempted to ask how many even of the writers of the flowing 
critiques that abound ever attempted to draw alion, or have 
the remotest idea how to go about the process. Yet, as our 
great art critic declares, if we know a cow we can draw a cow— 
we suppose it is equally true if we know a lion we can draw a 
lion. We should much like to see all who have rushed into 
print on the subject sit down to draw a lion from memory. 
There seems to be one very safe canon of criticism generally 
observed—to go in for thick and thin praise of the great and 
universally accepted artist to whose creative talent the lions are 
due. All this seems very weak, as we are sure Sir Edwin 
Landseer is as conscious as anybody that he has by no means 
produced a perfect work. 

It will be obvious to all careful observers that the lions are 
painter's lions, and not the work of a sculptor. There is all 
over them evidence that the great hand that wrought them was 
busy in an unusual vehicle over which he had not the perfect 
mastery and plastic control it is the buziness of every true 
artist to acquire. 

Another thing is evident—the lions are menagerie lions. 
There is about them that sleek, subdued, domestic air, that one 
feels so little leonine ; and the marked absence of the tameless 
fierceness, the uncontrollable daring, the rugged muscular 
development, and the wild majesty that all literal pictures of the 
beast drawn from the life in his native haunts give us so forcibly. 
It is no fault in Sir Edwin Landseer, we admit, that he is a 
painter and not a sculptor, and that unable to get further than 
the Regent’s Park, he yet had to model a lion. But in spite of 
his panegyrists we do allege that both ‘facts tell considerably 
against his work. 

But we goa step further, and venture to question the correct- 
ness of some of the proportions of the animals, The body bears 
too large a proportion to the head and neck, if, as we doubt not, 
we are to take for our standard a full developed male anismal; in 
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all the glory of a full mane. There is, too, a great disproportion 
between the fore and hind legs: the former are too thick and too 
large, as well as too wide in their setting, and singularly deficient 
in muscle and bone. There is throughout a strange absence of 
muscular development, whilst the hair is too solid, and too little 
developed. And though we admit the size of the beasts is well 
proportioned to the base of the column, it is very clear they 
dwarf the column itself, and strike attention as principals rather 
than as accessories to the Nelson pillar and statue. _ j 

In spite of all these drawbacks we gladly and cordially admit 
that the lions are a noble creation,and constitute a signal triumph 
in British art. It is impossible to approach the lions without 
feeling that one is nearing a grand production, full of calm 
dignity, and lordly, almost royal, repose. They are the feature 
of the spot, and from whatever point they are viewed they first 
command attention, and excite admiration. Those miserable 
fountains are dwarfed into the most wretched of water squirts, 
and as for the poor National Gallery, it is simply annihilated; 
whilst the Northumberland lion sinks into an ordinary poodle. 
The whole scene has gained a new dignity from its lordly occu- 
pants, much heightened by the skill with which the artist has 
made analagous forms meet the eye on each side, despite the fact 
that the four lions are mainly from the same model. Sir Edwin 
Landseer has done vastly more than any preceding artist to 
ennoble a spot, which, if any in the metropolis, is sacred to 
British art ; and the nation has a right to be proud of the genius 
that vivifies, and with almost royal. port looks forth from these 
colossal yet pregnant masses of bronze. 








MARRIAGE, 
On the 29th January, at Lyons, France, Monsieur EMILE SCHULZ, civil 
engineer, Tenay, Ain, to EMMA, eldest daughter of Mr. MILSOM, merchant, 
Lyons. 








LE CREUSOT. 
(Continued from page 97.) 

Tue population of Le Creusot is now estimated at over 24,000 
inhabitants. The following table of births, deaths, and marriages, 
1851 to 1865, will be interesting, as showing the rapid growth of 
the place. It is condensed from one of a most complete series 
of statistical tables with which we have been furnished :— 


- 5 i Death-rate 
Year. Population. Marriages. Births. per cent. 
1851 8,083 .. 87 «oe o 397 .. . F301 
1852 9,144 ve co GB co co 493 ce cp 366 
1853 12,225 .e ee 80 485 .. 2 2°53 
1854 12,266 .. 2 99 e GID we oo Fil 
1855 .. 13,327 .. «2 102 eo 699 we « 4°20 
1856 .. 13,390 .. oc 129 ow 720 oe «2 309 
1857 .. .. 13p3l 121 « 680 .. we 303 
1858 4. 2 14,472 99 © TH wc wo B99 
1859 .. 15,013 126 726 «. oe 373 
1860 15,556 102 690 .. .. 310 
1861 .. 16,094 136 ee 830 312 
1862 .. 17,081 160 844 2°92 
1863... 18,068 191 1068 3°25 
1864 19,155 177 1061 s0l 
1865 23,681 175 1062 3°53 


The increase 1864-5 was very considerable ; it is therefore a 
moderate estimate which places the present total between 24,000 
and 25,000 ; of these 8500 are operatives (1500 workpeople in 
addition being employed at the mines, chalons, &c.), and 4000 
are children in the schools. The wages in the various depart- 
ments of the establishment, as contrasted with those given in 
1851, will be seen from the following figures. When it is con- 
sidered that from the isolation of this district, and the entire 
dependence of its population on one concern for employment, 
coupled with the difficulty of meeting for combination in France, 
strikes have been impossible. It must be admitted that the in- 
crease of 33 per cent. on the wages of 1851 is a marked instance 
of the working of the true commercial principle of demand and 
supply when unfettered by artificial restrictions :— 


Year. Forge. Workshops. Coal-pit. Furnaces. Various. Average. 
1851 .. 28.5d. .. 23. 3d, ls. lid... Is.6d... Is. 1]d... 28, Od. 
1865 .. 33. 1d. .. 28.90. .. 25.80. .. 28.50... 23.60. .. 25, 8d. 


The average price of bread throughout the period has been 1}d. 
per lb. It has, of course, been subject to fluctuation, but there 
is no regular increase corresponding to the advance in wages. 
The price of meat is not returned for the whole period from 1851, 
but during the last seven years it seems to have been tolerably 
steady at about 64d. per Ib. 

The very considerable savings made by the operatives at Le 
Creusot are at the same time a proof that labour is receiving an 
adequate reward, and an instance of what steady work and fru- 
gality will effect when the people are not a prey to inflictions of 
the trade union class. During the last six years 503 houses 
have been built by the workpeople for themselves at a cost of 
£111,650, on ground bought in fee-simple from Messrs. Schneider 
for a further sum of £12,200, representing in all a total capital 
saved and invested of £123,850. Nor is this all; for there is 
established a “ caisse,” or savings’ bank, allowing interest at 5 
per cent. on deposits and granting loans for building purposes at 
the same rate. There is always a large balance in this bank over 
all loans, so that although a great portion of a considerable town 
has been built during the period mentioned, the investment 
does not by any means represent the whole savings accumulated 
in that time; many of the houses in the principal streets are 
handsome, and let for apartments to the officers of the company, 
and as shops, &c., but the greater number are double houses, of 
the class of which we give an illustration, and which cost about 
£40 for each family accommodated. Great interest is taken in 
this subject by Mr. Mathieu, chief engineer of the works, 
whose name has been intimately connected with Le Creusot dur- 
ing the last twenty years, especially in the marine engine depart- 
ment, where his admirable designs have earned a wide-spread 
reputation. His talents have procured for him the well-merited 
distinction of the Cross of the Legion of Honour. 

The contrast between the mode of life amongst English and 
French workpeople is distinctly seen at Creusot. There remain 
some twelve or fifteen Englishmen there, earning higher wages 
than they could possibly obtain at home, and yet not saving, as 
their French neighbours do, steadily; this is, not because they 
drink or are disorderly: on the contrary, the managers give them 
an excellent character: but they eat more meat, and cook it less 
economically than the French; they do not content themselves 
with the wine or the coffee of the country, but use spirits and 
tea: and as everything but meat is rather dearer than in England, 
they do not benefit as might be expected from the very liberal 
wages they receive, 

The hours of work at Cruesot are, in the fitting shops, from 
six to six, with an hour only for meals, whilst in all other de- 
partments twelve clear hours of labour are required. What 
would our Tyne steam-tug builders say to this, who think any 
increase on nine hours a grievance, and have actually driven trade 
fram their doors rather than work as other men do? 

Messrs. Schneider have from the first considered themselves 
responsible for the moral and intellectual training of their de- 
pendants, and since 1837 schools for both sexes have been esta- 
blished at Creusot. The-boy’s school is superintended by a 
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“ directeur,” who has chosen subordinates, whilst the instruction 
of the girls is confided to eleven “ Sisters of Charity,” and during 
the year 1866 upwards of 4000 children attended these schools. 
The boy’s school is divided into nine classes, the ages in which 
vary from seven ‘o sixteen. The system of instruction is one to 
which the requirements of the place has given birth, and in it 
areincluded, in addition to the usual routine, courses of chemistry, 
descriptive geometry, designing, book-keeping, mechanics, &c. 
The instruction is not gratis, but the small sum of 75c., or about 
7d., for the children of the workmen, and 1f. 50c., or 1s. 24d. for 
all, others per month, has been found to act rather as an incentive 
in stimulating the anxiety of the parents for regular attendance 
on the part of the children. Education is not compulsory, but 
employment in the works is denied to those who cannot read 
and write, or who have been expelled from the schools. An 
account of the conduct and progress of each boy in the schools 
is kept weekly and yearly, and from their notes on the 
subject the managers of the works place the boys when they 
leave school in the position and department for which they are 
considered to have qualified themselves. The advantages of this 
system are manifest, for as their position is decided entirely by 
their merits, and every situation, even the highest, is open to 
them, they have a powerful incentive to good conduct and 
industry. To this may be also traced the universal anxiety for 
instruction which prevails, so that in 1866 there were not more 
than thirty children in the whole district who absented them- 
selves from school, Equal attention is given to instructing the 
girls in all that specially appertains to their sex. Very few 
women are employed in the works, and no girl is admitted under 
17 years of age; they are, therefore, kept at school till they 
have become proficient in reading, writing, and arithmetic; are 
given some knowledge of geography, history, and household 
accounts, and are thoroughly trained to all kinds of needlework. 
In both schools religious instruction is regularly given. The 
Messrs. Schneider’s care does not, however, end with the school- 
days of those who then enter their employment. An extensive 
library, of upwards of 2000 volumes, has been founded, to which all 
have access on payment of 1f. 50c. per annum. The volume in use 
may be taken home and kept for a fortnight. Evening classes 
for adults are also held three times a week, and during the 
past year courses have been established for {the artisans in 
all the different branches, when they are instructed in sketching 
and designing the different parts of the machinery which they 
have to construct. Each artizan on entering on these courses 
deposits a sum of 5f., which he forfeits entirely if he does not 
follow it to its close, when the entire deposits are expended in 
books, albums, &c., for those whose attendance has been regular. 
Music, both vocal and instrumental, forms part of the education 
for all ages, and two philharmonic societies are working most 
successfully. 

The results attending the Creusot system of education are 
further shown by the following statistics :—In 1865 there were 
fifty-six conscripts drawn from Le Creusot, of these all but three 
could both read and write. In the marriages none of the men, 
but 14 per cent. of the women, were illiterate. Each year the 
Creusot schools send one or two more of their pupils to obtain 
admission by competitive examination into the Government 
schools of art and manufactures at Aix, where they not unfre- 
quently take the first place amongst the candidates from the 
department. 

The wants of the sick are provided for by a well-conducted 
hospital, and three medical practitioners are paid by Le Creusot. 

To the lasting credit, both of Messrs. Schneider and their 
workpeople, the number of the police force is no greater than 
that of the medical staff, ic, three, and the presence of soldiers 
is unknown. No stronger testimony to the admirable manage- 
ment of the concern could be adduced; it is a fact which speaks 
volumes of itself. We have visited with pleasure many well- 
conducted English forges, and we know that our country can 
point to many manufacturers who have at heart: the social well- 
being and the mental elevation of their workpeople, and who 
have done their utmost to advance the cause, but whilst there 
stands between them and that great class, whose interests are 
one with their own, a selfish and domineering crew, powerful in 
action, though insignificant in number, they can never attain the 
perfect, the effectual, and the practical success which has re- 
sulted from the labours of M. Eugene Schneider. 


NAVAL APPOINTMENT.—-W. Scott, first-class assistant-engineer, 


additional, to the Asia, 
PLumBaco Orvcrsies.—Messrs. M Bros. have altered 
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per annum on the paid-up capi 








Lebiaiy. 


| \ 


Tue Nortu German Liorp.—(irom our Correspondent. )—This 
concern has resolved on issuing new sbares to the extent of 
£100,000. Half of this new capital is subscribed at par by the 
Baltimore and Ohio Company. The new capital is to be applied 
to the purchase of the new steamers required in connection with 
the establishment of a service between Bremen and Baltimore. 

Biack Mortar. — The liability of mortar to the infiltrating 
action of rain and damp has always been a source of anxiety to 
those engaged in building. There never was a time when bridges, 
houses, and every description of stone and brick erections, were 
constructed with so great rapidity. It was the usual custom to 
allow successive sections of the brick wall to settle before proceed- 
ing to add to its height, but this would be too slow for the pre- 
sent generation. We now build a house in less time than it 
to take to get the foundation in. It is, therefore, tenfold a 
matter of importance to have sound and durable mortar; any 
method of rendering it impervious to the influences alluded to is 
worthy of consideration. M. Chevalier proposes to effect it by 
adding a portion of coal to the usual in ents, and obtains in this 
manner, he states, a most solid and impermeable material. One part 
of coal, ground fine, is mixed with two parts of sand and one and 
a half of slacked lime, and the whole treated with water in the 
ordinary manner. The only but nevertheless a very forcible ob- 
jection to this mortar is its colour, although we see no ata af 
advantage in mortar being of a dirty white colour in preference to 
a darker and more decided tint. The latter shade would certainly 
last much better than the former, which if clean looking when 
first laid very soon loses its fresh appearance. 4 

THE TRADES MOVEMENT IN SYDNEY.—Delegates from the joiners’, 
painters’, bricklayers’, and labourers’societies in Sydney have sent 
a memorial to ‘The Amalgamated Society of the United King- 
dom,” a copy of which has also been for led to us. The chief 
object of the memorial appears to be to disabuse English work- 
men of the idea that wages are high and work abundant in the 
colony or city of Sydney. On the contrary, they declare a great 
deal of distress exists ; work is, and has long been, scarce; and 
wages, though apparently high, are really inadequate, from the 
high price of provisions, clothing, rents, &c. 8s. to 10s. a day 
seem to be the average wages in the building trades, while rents 
are something like 10s. to 20s. a week ; bread 10d. a 4-lb. loaf; 
cabbages 8d. a-piece ; milk 8d. a quart; bacon and cheese Is, 6d. 
per lb., and so on. Beef and mutton, however, do not seem to be 
so dear, being only 4d. per lb. It is remarkable that while our 
own workmen not only complain of masters taking more than a 
certain very small number of apprentices, but absolutely restrict 
them from doing it, compelling them, by threats of strike, to 
reduce the number of apprentices to the minimum, one of the 
causes of complaint urged in this memoral as being “‘ of a very 
serious nature,” is that *‘ there is not the slightest inclination on 
the part of employers to take as apprentices any of the thousands 
of young Arabs, as they are colonially called ; and the conse- 
— are that they are entirely dependent on their parents,”— 


uilder. 

New Raiway Maps.—Messrs. R. J. Cook and Oo., of 
Charing-cross, have just mp an excellent map, showing 
the railway systems of England and Wales, together with the pro- 
posed routes of all lines tioned by Parl t. It is drawn to 
the scale of five miles to the inch, and, consequently, being of a 
large size, the names of all the stations and the various junctions, 
&e., can be easily distinguished, even supposing the map to be 
suspended from the wall, All the y corrections have been 
moe up to the end of December last, and as it is proposed to 
publish a new edition ge year—an arrangement which the low 
price of the map a | mits of—we have no doubt but that it 
will become deserv: popular. Mr, Stanford’s new map of 
London is also specially interesting, from its clear exhibition of 
existing railways, lines authorised, and of lines proposed affecting 
the metropolitan district. It exhibits, also, proposed metropolitan 
improvements of a miscellaneous character, and sets forth the lines 
or works for which powers have been obtained which it is pro 
shall be abandoned. It exhibits specimens of each of the c 
indicated, but in number and magnitude they are in remarkable con- 
trast of the schemes brought forward in the last session. The pro- 
posed new works are indicated by red ink, with reference num 
attached. The new schemes for this year are much smaller in 
number, and the abstraction of three of them would sponge out all 
the lines in the district of considerable length. The three 
schemes—and which, by the way, do not involve the pulling down 
of houses —are the East London Waterworks, Thames supply, and 
various powers ; the Gaslight and Coke Oompany ; and the 
Metropolitan Tramways. Of the remainder, amongst the most 
important, as affecting property, are the widening of the North 
London from Broad-street to Ringsland and the North-Western 
and Charing-cross, for additional lands by widening Tottenhain- 
court-road. The only other railway schemes are for trifling devia- 
tions, chiefly on the south side of the Thames, and at Willesden 
Junction. @ most important miscellaneous schemes inélude 
four Thames sub , the highest above Vauxhall Bridge, and the 
lowest between ithe and London Docks. There are also 
a Courts of Justice Concentration Bill, two Thames Embankment 
Bills, one for an embankment at Chelsea, the other for 
between Waterloo and Charing-cross Bridges. A bill also be 
proposed for @ line of docks 
marshes, below, Kast Greenwich. We can cordially 
Mr, Stanford’s map for its accuracy of detail and beauty of execu- 
interesting character of the information it sets forth 
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LETTERS TO THE EDITOR. 
(Continued from page 123). 


THE PRODUCTION OF ELECTRICITY. 


Srr,—In some experiments made a short time since, I found 
ane weak current of thermo-electricity may be produced by in- 
serting two F mee of copper in water, one piece differing in 

mperature from the other. The current d in proportion 
to the cooling of the heated piece of copper. ; 

The experiment was made by — a hollow copper cylinder, 
one inch wide, six inches deep, and closed at the lowerend. A 
piece of iron rod, heated to 212 deg. Fah., could then be dropped 
into the cylinder to keep it warm. formed the central battery 
plate in the water, and a second made of sheet copper was bent 
round it outside. Connecting wires from the two plates were 
joined to an ordinary sensitive horizontal galvanometer, which in- 
dicated the amount of eames | rodu The increasing of the 
conducting power of the liquid by the addition of common salt 
gave a stronger current. 

I saw some strange phonemena with the novel couple. When 
the warm copper cylinder was partially immersed a weak current 
was given in one direction, when half immersed the needle came 
to zero, but when fully immersed a stronger current than at first 
was given in the opposite direction. A gigantic copper couple was 
next made, the inner cylinder being eighteen inches deep, six wide, 
and charged with boiling water. The same phenomena as before 
were observed, but, strange to say, the current was not more 
powerful than with the little couple. 

When copper wire is heated a current always flows towards the 
coolest portion, but Iam not aware that phenomena like those 
described above have been noticed before. 


WILiiaM H. HARRISON. 
98, Park-street, Regent’s Park. 





INDUCTIVE CHARGE IN LONG SUBMARINE CABLES. 


Sir,—Experiments correctly made and recorded are never too 
old to afford fresh inferences, as the theoretical light improves in 
which they are regarded ; and I wish your electrical readers to 
a in review certain of those published by Mr. Latimer Clark in 
ris well-known report to Government in 1861, made to ascertain 
“*the effect of variation in the diameter of the ducting wire 
and the thickness of the insulator on induction,” in which nine 
copper wires, each a mile long and covered with gutta percha, 
were submitted to experiments in sets of three each. In the first 
set the thickness of the gutta-percha was in one wire three thirty- 
seconds of an inch, in another six thirty-seconds, and in the third 
wire twelve thirty-seconds, the diameter of all three wires being 
two thirty-seconds. In the second and third sets the thickness of 
the gutta-percha was the same as in the first set ; but the diameter 
of the wire was four thirty-seconds in the former and eight thirty- 
seconds in the latter. The results are collected into a table giving 
the following mean numbers as the galvanometer indications by 
the discharge, under like circumstances, of the nine wires placed 
in water with their ends insulated and charged by sixty-four 
voltaic cells :— 














Thickneszes of dielectric in 32nds of an inch. 
Diameters of wires in | k et socinemlngsiensnsiseatsioninistt 
S2nds of an inch, | pratiy 1 — 3-32nds|Ratio 2 — 6-32nds| Ratio 4—12-32nds 
Ratio 1 = 2-32nds. | 1/46 = 3°93? 11°30 — 3°36? $66 = 2947 
» 2 = 4-32nds. | 25°00 = 5:00? 16°46 = 4°05? 11°78 = 3°43? 


» 4 8-32nds, 32°58 = 5°702 25°40 = 5°04? 16 61 407? 





It will be seen that I have placed after each of the experimental 
numbers its square root for a purpose that will appear after I 
shall have produced another table founded upon the well-known 
fact that the capacity for electrical charge of a Leyden jar varies 
as the extent a its outer coating divided by the thickness of the 
dielectric interposed between the outer and the inner coatings, a 
fact thus first announced by the Honourable Henry Cavendish in 
the ‘‘ Philosophical Transactions” twenty-five years before the 
commencement of the present century, and since abundantly 
confirmed by a variety of experiments by different electricians : 
‘The quantity of electricity which coated glass can receive under 
the same degree of electrification is as the area of the coating 
directly and as the thickness of the glass inversely.” The same 
sagacious authority seems to have been the first to notice the 
existence of different inductive capacities, which, however, he left 
to be made known to us by Faraday, of which we have now only 
to remark that there is no reason to believe that the nature of a 
dielectric makes any difference in the law of induction announced 
by Cavendish, however much it may influence the quantity of 
electricity brought into action. On this subject Sir William 
Snow Harris, one of the most careful experimenters, thus wrote :— 
“Although Faraday has shown that in respect of all such media 
—dielectrics—there are differences of inductive capacity, yet for 
the same medium the specific inductive capacity is constant, and, 
consequently, the laws of electrical accumulation and attraction, 
as determinable in that medium, would not be far different from 
the laws in any other medium.” On electrical principles the 
analogy between the Leyden jar and Mr. Clark’s wires, coated 
with gutta-percha and poe al in water, together with electrical 
cables in general, is rigorously exact, and the same is true also of 
the geometrical considerations which they respectively involve. 
Now, if we regard each of the nine wires in question as a Leyden 
jar subject to the law of Mr. Cavendish, and measure its charging 
capacity by dividing the extent of its outer coating of water by the 
thickness of the dielectric against which it lies, we may make 
some new and interesting inferences. The following table gives in 
its first column the diameters of the cores, which, of course, denote 
the ratio of their external cylindrical coatings of water; the 
second column gives the ratio of the thicknesses of the dielectrics ; 
while in the third column is set down the calculated ratio of the 
charges of which the wires are susceptible under any constant 
gee or, as Mr. Clark has called it, tension. The fourth and 
fifth columns take in, for sake of comparison, the square roots 
from the former table and explain themselves. 

| Comparative results, 
Ratio of sur- | Ratio of thick- Ratio of charg- | —_— 











faces of cores. |nesses - i ies. 2 

ssesofdiclectric ing capacities qheey. Experi- 

ment. 

8 -- 1 = 8-0 8: 3:93) 3°93 
14 + 2 = 70 7:3°43| 3°36 
26 = 4 cs 65 652319) 294 
10 a i 3 10:0 10: 4-91 5-00 
16 as 2 os 80 As 8:3°93::4 8:3°93] 405 
28 _ 4 = 70 723-43 3°43 
14 oS 1 = 140 14:6°86) 5°70 
20 = 2 ee 10°0 10: 491 5°04 
32 oa 4 oa 80 8: 3-93 4°07 
38:52) 37°52 








As this conformity of one series of numbers to the other is too 
general to be a result of accident, there must have been a good 
reason for reducing Mr. Clark’s experimental results to their 
square roots. Now, here again, Mr. Cavendish has privately an- 
ticipated a modern announcement, though he seems to have been 
indisposed to inaugurate, on the faith of a single observation, a 
law, which philosophers since his time have abundantly observed, 
but expect to find some means of repudiating. It is that law which 
suggested to me the square roots of Mr. k’s numbers. In the 
third edition of ‘‘ Rudimentary Electricity,” page 133, published in 
1853, its author makes known an experiment met with in the un- 
ae writings of Mr. Cavendish, to which he had the privi- 

of access, performed for the purpose of measuring th forces 





of unequal tities of electric fluid accumulated in a Leyden jar> 
and the of which we thus get in the observer's own words - 
—‘* The force with which the the electrometer are repelled | 
with a given quantity of redundant fluid in the phial, is to that 
with which they are when there is only that quantity | 
in the phial, as 4°1, that is to say, as the squares of the quantity 
of redundant electricity.” This experiment was, of course, un- 
known to the world in 1838, when it fell to my lot to announce in 
the “Philosophical Magazine” for June the universality of the 
law of squares as a valuable and i le acquisition, having 
inferred it from some en ye made in 1834 by Sir William 
Snow Harris, and subsequently extended and diversified by my- 
self. That law Iam to maintain by its universal necessity 
for simplifying the science of electricity; and by further showing 
that it may be reconciled to the system of ph nature in a far 
less speculative and less unsatisfactory way has been ona few 
occasions attempted by its impugners; but at present I need only 
say the law pointed out to me the necessity of regarding Mr. 
Clark’s experimental numbers as indicative of electrical intensity, 
rather than of electrical quantity ; and since I have done so t' 
conformity of their square roots to the calculations suggested by 
Mr. Cavendish’s experimental determination of the quantity of 
electricity in Leyden charges, is additional evidence in support of 
its natural origin. I need hardly remark that the law which Mr. 
Cavendish inferred from his observations is just that which would 
be deduced from the law of Conlomb; for it will be at once seen 
that if, when a charge by induction is in quantity = 4, the surface 
under the same induction be doubled, the quantity will be = 8; 
but if the doubling of the surface be a consequence of doubling the 
radius of a cylinder, then the induction by increase of distance will 


have only one-fourth the force, and : = 2, or half the charge at 


the single distance. 

It is evident, then, that the galvanometer used by Mr. Clark in 
the experiments in question indicated intensities, and that they 
have been mistaken for quantities, which is a truth which has 
perhaps never before been even suspected; and it is quite as ob- 
vious that it would be impossible to explain why the reduction of 
one set of experimental numbers to their square roots conforms 
them to another set of bers obtained from the same experi- 
ments by another mode of calculation, dictated by experiments 
generally bearing upon the same subject, unless it be by recognis- 
ing the law of the squares of the quantities by which the extrac- 
tion of the roots was dictated. 

The practical conclusion is that the law for Leyden jars announced 
by Mr. Cavendish is the true law of inductive charge for electrical 
cables; and it is one that may be most simply represented in mathe- 
matical language, and as easily practised. It will give us the 


equation Q =2 , in which Q = the quantity of electricity forming 





the inductive charge, S = the conducting surface upon which the 
induction acts through the dielectric, D = the thickness of the 
diclectric, or distance upon which the charge acts upon that sur- 
face, and / the length of the cable. This law has the advantage of 
being under no possible circumstances inapplicable ; it may be ap- 
jlied to induction in two opposite directions, in which case it has 

en perceived that to apply any modification of the existing law 
was impossible, for induction setting out, say from both surfaces 
of a hollow cylinder, and meeting with two insulators, let us sup- 
pose of equal thickness, one separating it from the ocean and the 
other from a central wire, uninsulated at one of its ends, makes 
the external induction bear to the internal induction the same pro- 
portion as the hollow cylindrical surface of conducting water bears 
to the surface of the conducting wire. 

The distinction indicated thus, as well as by the law of squares 
in every one of its many applications, ought to send us at once 
back to reconsider the old doctrine of an electric fluid; by aban- 
doning which we have wandered, as I hope to show in future 
letters, so far into elaborate artificial mazes as not to perceive by 
how small a distance, and yet how effectually, we are really 
separated from the simplicity of nature. In electricity we have 
not followed observation, but have left her behind when she re- 
fused to follow us, and now we have to go back and find her. Elec- 
tricity is as geable a sci as gravitation, and might soon be 
made as exact, but we are only involving it more and more in in- 
extricable confusion. 

To anticipate the facts that may be regarded as opposed to these 
electrical views would take more time and space than can be 
spared to a letter; and it is more than probable that some of my 
readers will be convinced by them without waiting to discover 
their harmony with my system. A single example will explain 
what I mean: it is well known that, ceteris paribus, the action on 
a galv ter is tant, with a constant quantity of electricity, 
whatever be the intensity at which it enters the coil; but every 
one may not know and remember that when the electricity has 
entered its intensity of action on the needle will be constant also, 
however much it may have varied before; for whatever be the 
ratio between quantity and intensity the proportion must be always 
the same with the same quantity, under the same circumstances, 
It is not the intensity which was that has to be considered, but 

h 








of Devonport, setting forth its practicability. It again 
was eelaued to Soe abietemer chee 1856, as also by that 
reliable the Builder, at the time the French engineer, M. 
Bn ——e me some time in taking depths and making 
er Straits, for the object of connecting Eng- 
nd to France by a railway The editor of the 
Builder gave to me the credit as the originator of the iron 
tunnel scheme, so far as that yo he on the bed of a river 
or strait ; and with all due erence to Mr. mers, whose 
pamphlet has recently appeared with details of a tube tunnel for 
the same object, that is to be built on the bed of Dover Straits, of 
iron, concrete, and wood, in cylindrical form. The practicability 
of carrying out such an arrangement is a matter best known to 
that gentleman; doubtless a permanent structure on the bed of a 
deep strait or river, clear of rocks, will prove the easiest and 
simplest method beyond all other; and it was from this point of 
view I first started my views in print and re-print at each o por- 
tunity or time when public opinion appeared to run in that e- 
tion; but time adds new competitors, while the principle remains 
the same, viz., placing an iron tunnel on the beds of straits and 
rivers, and for that my name has the first claim. And whether 
there be two or three, or more, concentrated cylinders in place of 
one, it does not take away the original claim; and whether the 
diameter in the clear should be 29ft. or 49ft., is a matter of 
opinion. My publication stated the dimensions ,of those of 30ft. 
each 1000ft. in length, to be made up in short pieces and bolted 
together by deep surfaces. 

The cylinder having been floated to the point of submersion, is 
then partly filled with water to a gravity to sink, and by guide 
ropes from anchors hauled to the beach as a commencement, and 
its companion brought to its place in the same manner; no 
great power being required to perform this important part of sub- 
merging them, and most important is the connecting these in a 
mechanical manner. I use conical ends, not flat drum ends, and 
fix partitions transversely in the tube at 50ft. distance, by these 
arrangements the process of building a brick wall in contact with 
the inner surface is provided for, the gravitating power of the tube 
when built with 3ft. walls would be one-fifth above that of the lift- 
ing force. The ventilating towers are similarly constructed ; the 
engineering details, however, are considerable in extent; but the 
— of the present letter is simply to make good the priority of 
submerging iron tubes for railways. 

Upper Charles-street, Parliament-street, J. J. MORRIS, 

January 31st, 1867. 





LEAD IN THE BESSEMER PROCESS, 


S1r,—In your article on the improvement of iron for the Besse- 
mer process you have done well in calling attention to one of the 
most important metallurgical problems of the present day. Eng- 
land possesses splendid machinery and plant for making Bessemer 
steel, but lacks a supply of a suitable raw material. By far the 
greater portion of pig iron produced in this country will not make 
a good rail or crank axle, still less a steel that will burden and 
eo and be fit for cutting tools. The reason of this has been 
well established. The pneumatic process does not oxidise phos- 
phorus and sulphur. How they are removed in the puddling 
furnace is perhaps not quite explained. The eminent authority 
you have quoted, Dr. Percy, inclines to the belief that most phos- 
phorus is eliminated by eliquation : that is, that the iron contain- 
ing phosphorus being more fusible does not get balled up, and so 
passes into the slag. Giving due weight to this opinion, I venture 
to observe that intimate contact with the silicate of iron slag, 
which affords nascent oxygen, is almost the only explanation be- 
sides the one quoted, which can be given. Now, herein the Bessemer 
process differs from the puddling process when regarded as a refining 
operation. In the former we do not have anything like so oxidis- 
ing a slag, nor so much of it. Often rounded lumps of nearly 
pure silica are found mechanically mixed with the fluid slag; 
showing that, although the silicon has become oxidised, there has 
not been time enough for the proportion of iron to he oxidised 
that would form in combination with it a fluid slag. It must be 
remembered that the puddling process only effects the removal of 
a portion of these impurities. Quoting from Mr. Parry’s state- 
ments in Dr. Percy’s work :—‘‘ Only one-third of the sulphur and 
one-fourth of the phosphorus are eliminated. It is easy to explain 
this result if we consider that from the moment the iron com- 
mences to stiffen the slag is less intimately mixed with the charge, 
and acts on a diminishing surface. This is probably just at the 
time when, having oxidised, the carbon, sulphur, and phosphorus 
would be attacked with more energy. 

Now, although the charge is always fluid in the Bessemer 
—— the slag has evidently still less chance of acting as an 
oxidiser. 

The experiments with lead to which you have referred are ex- 
tremely interesting, but they want some necessary data in order 
to be of practical value. Richter appears to have used lead with 
a view of making white iron outils for the Bessemer process, 
as hitherto only gray irons have been found suitable. The white 
iron here meant was, I presume, an iron not only with the carbon 
combined (not in the graphitic form)‘ but having only a small per 





that which is. And it may not be always perceived that i 
as intensity is nothing but the force with which electricity acts, it 
must, but for some such law as the law of squares, ike gravita- 
tion, invariably the same ; for though the quantity of electrical 
action will vary with the quantity of electricity, the common 
matter being in proportion, and all circumstanced alike, the in- 
tensity of all the units of action must be equal. Quantity and 
intensity would then, and only then, be taken one as the true re- 
presentative of the other. RicHakD Laminc, M.R.C.S, 





CONTINUOUS PERMANENT WAY. 

S1r,—In your article of last week, criticising my paper of 23rd 
January, you have omitted to observe that the cost of my perma- 
nent way systems 6 and 7 was that arising from the use of 
Prussian iron. 

If constructed here English iron wouid answer every purpose, 
and cost £20 to £30 less; but as the steel head rail is the only 
wearing part of the line, the cost of the under-structure of iron, 
which is practically indestructible, becomes of minor importance. 
With regard to the elasticity of wheels of rolling stock, we have 
for a great many years past, in Germany, largely applied the corru- 
gated wrought iron disc, and also to some extent the corrugated 
cast steel disc-wheel, the former introduced by the Ilverdu works, 
the latter by the Bochum works, both with steel tires. 

These wheels, by their form, material, and mode of:manufacture, 
provide all the elasticity which rolling stock requires for smooth 
travelling, and exercise a most beneficial influence in reducing the 
wear of rail, tire, and axle. 

The spoke-wheel in Germany is a thing of the past, and the cor- 
rugated disc—the standard wheel of the day—may be a little 
dearer in first cost, but the saving in general maintenance is im- 


mensely in its favour. 
F, A. RocHussen. 
23, Abchurch-lane, February 4th, 1867. 





SUBMARINE IRON RAILWAY TUNNEL, INTERNATIONAL, 
DOVER STRAITS, 

Stk,—I believe it can be proved that the scheme of iron tunnels 
resting on the beds of rivers or straits originated with myself. At 
the time when our then young Mr. Brunel was engaged in laying 
down Clegg’s system of atmospheric railway tubes on the Devon- 
shire line, the Hamoaze had to be crossed, in order to connect 
Cornwall as far south as on ye I proposed doing this by an 
iron tunnel, laid on the of the river, from a point named 


New Passage, Morrice Town, to Torpoint, the Cornish side of the 
river, about three-quarters of a mile wide at this part; but Mr. 
Brunel crossed it about four miles higher up, displaying his cele- 





brated bridge at Saltash. 
I published my scheme in all its details in the Independent 





tage of that el t. It was thought that lead would act as 
a substitute, and whilst burning give time for the elimination of 
impurities; thus making up for the deficiency in carbon. It was 
even expected the cessation of the peculiar flame due to the com- 
bustion of lead would be a guide to the operator. 

The experiments with litharge or lead in the puddling and melting 
furnaces Iam afraid have not turned out promising, notwithstand- 
ing the reported use of lead at Turrach ; but this is a matter 
about which there should be no doubt. There are a number of 
chemists attached to iron and steel works who are well qualified 
to solve the question. Analysis of samples of a normal charge be- 
fore and after treatment is all that we want. 

Experiments of this kind, if carefully recorded, are useful even 
if unsuccessful. I venture to send you some notes upon the action 
of zine on iron in the melting furnace and in the Bessemer process. 
It is difficult to realise in the laboratory on a small scale the con- 
ditions necessary for such ‘experiments, and it was only by the 
a and courtesy of the eminent firm of John Brownand Co, 
(Limited), of Sheffield, that I was enabled to obtain these results. 
Toa charge of two tons in the Bessemer converter 30 Ib. of zinc were 
added, and the blast turned on as usual. The zinc flame passed 
off apparently in about five minutes. No observation was made 
with the spectroscope. The metal was tapped, and did not appear 
to differ from the ordinary castings of the quality employed, Thich 
was designedly inferior. 

A sample of the charge of iron, as run out of the melting furnace, 
contained sulphur, °0361 per cent.; phosphorus, “1720 per cent. 

After treatment with zinc and Facer the ingots contained — 
sulphur, ‘0267 per cent.; phosphorus, ‘1500 per cent. 

In the melting furnace 1 per cent. of zinc was rabbled into a 
charge of three hundred weight of gray iron with these results :— 
Before treatment, ‘0160 per cent. of sulphur, and 0°437 per cent. of 
phosphorus; after treatment, °0200 per cent. of sulphur, and 0°375 
per cent. of phosphorus. 

Further comment is needless. The question is decided. Zine 
will not remove these impurities. Zinc, however, did not make 
the metal worse; for a two-ton charge, with 30 lb. of zinc, when the 
metal was of the proper quality, was found to produce ingots which 
were made into rails of the usual excellence. 

had also occasion to notice the reducing effect of the mass of 
iron in the Bessemer o tion when I passed into the blast 
powdered dehydrated sulphate of iron. found instead of this 
reagent acting as an oxidiser, sulphur was reduced and carried into 
the charge. It should be stated that the powder was blown in 
at an early part of the operation. The ordinary sulphate of iron 
was patented _ ago by Chas. Sanderson, for a refining (oxidising) 
agent in the puddling _hemoned and I believe, where it was y | 
tried, with good effect. Lately, I observed, a Mr. Crawshay (?) 
patented a mixture of sulphate of iron and litharge for the same 
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But if these questions are to be settled it can only be 
large iron and steel manufacturers putting proper 
at the disposal of qualified chemists. The ts are doubt- 
less costly, but the rie avating wots i of enormous ale, 


Associate of the al School of Mins, ei ® 
Lead Works, Sheffield, Jan. 17, 1 





ESTIMATES AND DIAGRAMS OF RAILWAY BRIDGES. 


Srr,—From your observations on my letter of the 9th inst. I 
find I did not make myself clearly lerstood; aarp you will 
allow me to give a little more detail, as the subject retaining 
walls is a very extensive one, but not generally understood. 

By batter I mean that proportion which indicates how much the 

is thrown out of the perpendicular, not merely its face, | = 
also its back—that is to say, I assume a wall to have a total wei 
of W, which must remain constant at whatever angle the 
deflected from the vertical. Then, under these conditions, which 
are those certainly generally conveyed by the expression “gi ving 
the wall a batter,” I must repeat that the stability of ar: wi 
increases directly as the batter, that is, directly as the tangent of 
the angle which the wall makes with the vertical plane. 

Take a simple case. Suppose I have a 40ft. h and 
uniformly 10ft. thick, which nee 1 100 Ib. per cubic foot, then for 
oar ge in length I have W = 40. b., and this weig! ht multiplied 

or half the thickness, gives 200,000 as the moment of the 

wil the centre of gravity being in the centre. But suppose I 

ive sive'thie wall a batter of one in ten, the centre of gravity would 
€ thrown 2ft. back, and the moment of the wall become 280,000. 

Moreover, I should have less reason to apprehend danger from 
“sliding upon its courses” in the latter case. For in the vertical 
wall the only resistance to sliding is the friction and pa, 
whereas in the latter case, the courses becoming inclined planes, 
should have the weight X thickness X sine a which the wall 
makes with the vertical; or, taking the example, I should require 
to raise the entire weight nearly one foot vertically to effect a slide 
upon a bottom course. 

With respect to my observation as to the “‘ wall having to sa 
that portion of pee 4 which lies between the “ moore slope 
the earth and the interior of the wall,” I think IT should better 
have substituted the words “maintain in position” for ‘ carry.” 
Then the expression would be perfectly true, for it is clear if 
the wall be removed the earth would fall away to its natural slope 
and not to the plane of fracture, which is an imaginary line 
which exists theoretically for the purposes of calculation only so 
long as the wall exists, and which line, as you justly observe, 
“‘bisects the angle between the wall and the natural slope of the 
earth ”— that is (90° — ¢) = 2 (90° — 6). 

Your geen tons. (8 — @) X cot. -” usually expressed by 
tan. (90 — 6)*, that is, by ae square of the ree t which the 
plane of fracture makes with the Bennie by the theory of 
the equivalent fluid the moment of pressure upon the wall, which 
we will call P, the height of the wall being H, and taking r as the 
weight of one cubic foot of earth— 


p= Hr x tan. (90 — 6)? 


taking r = 80]b. in the case of the above wall, and taking 
@ = 45° or 6 = 67° 30 we get— 

The moment of the earth P = 146,432, as against 200,000, the 
moment of the vertical wall, showing it is strong enough. Of 
course the ground at the back of the wall is assumed to be level 
and horizontal with the top of it. 

We must, however, confine ourselves to the real point at issue, 
not the pressure of the earth, but what resists it, that is the wall, 
and how much the latter assists the stability of the wall. 

30, Duke-street. T. W. GROVER, 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared a THE 
ENGINEER, at the office of her Majesty's Commissioners of 
Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
1792. T. LISHMAN, Stockton-on-Tees, “ Steam boilers.” —Dated 6th July, 1866. 
This invention consists in the general arrangement or construction of boilers 
(as described) by which great is obtal and the stays 
required in other boilers rendered unnecessary. Also in the employment (as 
described) of large tubes leading from one fire-box to the other ; or, in the case 
of boilers for locomotive and other engines where there is only one fire-box, of 
large tubes leading from the fire-box to the receiver or smoke-box. Also in the 
construction and employment, as described, of wells for receiving the accumu- 
lations. The general principle upon which the inventor constructs his boilers 
is that he forms as many of the a as may be circular or cylindrical, with the 
view of ob i si 








great ,and d ig with stays.—Nol proceeded 





1802. J. ELDER, Glasgow, ‘* Marine steam engines.” —Dated 9th July, 1866, 

This invention cannot be described without reference to the drawings. 
1808. 8. CLARK, Seedhill, Linside, ‘ Working \steam engine valves.”—A com- 
— Dated \0th July, 1866. 





2461. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘** Impr ts in 
lace machinery."—A communication from Desire Sival and. Leon Sival, 
Roubaix, France. 

2472, JOHN JAMES LUNDY, Leith, Midlothian, N.B., “ Improvements in the 
treatment of the residues resulting from and obtained in the purification and 
distillation of mineral oils for the purpose of utilising the same.”—25/h Sep- 

tember, 1866. 

2478. THOMAS AMEY, Petersfield, Hampshire, “An improved process for pre- 
serving milk, and 

2479. JOHN CARRINGTON SELLARS, Birkenhead, Cheshire, “A new and 
improved metal founder’s blacking, and mode of treating or preparing the 
same.”—26th September, 1866. 

2492, WILLIAM REID CORSON, Manchester, ” Improvements in affixing knobs 
or handles to the spindles of door furniture.” 

2498. JOSEPH EUGENE THIBAULT, Brydges-street, Covent-garden, London, 
**Improved means or appiiances for preventing ships or vessels from 
foundering, by imparting additional buoyancy thereto.” 

2500. GEORGE SLATER, St. John’s-road, Hoxton, Middlesex, “ Improvements in 
churns.” —27th , 1866. 

2506. JOHN BROUGHTON, Leicester, and JAMES BROUGHTON, Lampton, Mid- 
dlesex, ** An improved washing machine.” 

2507. WILLIAM RYAN, eg ey and WILLIAM EGAR, Westland-row, 
Dubiin, “* An improved fire- 

2508. JOHN STUART JouNsTONE, Blairlogie, Perth, N.B.. “ An improved 
means for producing motive power, and the machinery or apparatus employed 

for.” 

2510. CHARLES FOX, Clifion, Bristol, ‘‘ A safety belt or ce for use in 
travelling, to prevent injuries from concussions or otherwise. 

2511. STROTHER PRICE, Highbury, Middlesex, “I in 
for lifting or assisting to lift, and for securing window sashes, shutters, and 
other like frames and weights. 

2514. WILLIAM CLARK, Chancery-lane, London, “ Improvements in electric 
telegraphs.”"—A communication from Joseph de Susini and Jean Marie 
Onesime Tamin, Boulevart St. Martin, Paris. — 28th , 1866. 

2521. WILLIAM CLARK, Chancery-lane, yo ad improvements in apparatus 
for steering vessels.”—A communication from Maurice Aron, Boulevart St. 








This invention cannot be d bed without refe 
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proceeded with. ings 
1811. G. HOWARD and E, T. BOUSFIELD, Bedford, “ Steam boilers.”— Dated 
10th July, 1 


This invention cannot be described without refe to the drawing 

1813. G. W. HAWKSLEY, M. WILD, and J, ASTBURY, Sheffield, “ Furnace to 
be applied to steam boilers.” —Dated \ith July, 1866. 
The nature and chief feature of this invention is the a adaptation and 
of fi with boilers, so that the heat from such furnace may 
be simultaneously available for boiling or heating metals, or for boiling or 
heating other materials, and for generating steam in the boiler containing the 
furnace, for which purposes the furnace and boiler are peculiarly constructed. 
Secondly, the invention consists ia an arrangement of tubes placed under the 
bottom or side plates, or both, of the ny chamber of the ~~ —— 
such 


which Me od 8, being 
of the said plates, the water being supplied to oe 
pipes from pes cold water tank, and caused to pass through the tubes by pres- 
sure in any ordinary manner. 
1822. R. W. FRASER, M.A., Edinburgh, ** Obtaining and transmitting motive 
.”"— Dated \\th July, 1866, 

The essential feature of this invention consists in the employment of a screw— 
in the same sense as the screw propeller is termed a screw—caused to revolve 
within a close vertical or horizontal cylinder, along with the shaft on which it 
is keyed or otherwise fixed. The journals of the shaft work through fluid- 
tight bearings or stuffing-boxes formed in the two ends or covers of the 
cylinder. A stream of steam or other fluid is admitted through a valve or 
cock controlling an inlet pipe or pipes opening into one end of the cylinder, and 
by its impact or force upon the screw or angled blades causes the screw and 
shaft to revolve as it passes to the other end of the cylinder, which is fitted 
with a pipe or pipes for the escape or egress of the impelling fluid.—Not pro- 
ceeded wi 
1824. W. NAYLOR, Lorn-terrace, Mildmay Park, London, “ Steam engines.” — 

Dated 1ith July, 1866. 

The patentee claims the combination of two separate and distinct piston 

valves working in sep valve chambers of their own, such chambers being 




















Martin, Paris.—29th , 18 
2524. JAMES CHALMERS, Bickerton- -terrace, Haverstock-hill, ‘‘ Imp 
in bolts and washers.” 


2525. PAUL RAPSEY HODGE, Cannon-street, London, “ Certain improvements 
in apparatus for the filterailon of fluids.” 

2526. ALEXANDER MILLS DIX, Shelton, Stafford, ‘‘ Improvements in refrige- 

— bet 

2531. FREDERICK TOLHAUSEN, Boulevart Magenta, Paris, ‘‘An improved 
manometrical sounding apparatus.”—A communication from Ernest Dubois, 
Paris.—2nd October, 1866. 

2535. MOSES PAUL ROBERTSON, Liverpool, ‘An improved tie to be used in 
fastening bales of cotton, and all merchandise to be packed and tied into 
_— communication from Charles William Wailey, New Orleans, 

2536. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ The production 
and application of an imponderable fluid, together with the apparatus or 
means employed therein.”—A communication from Martin Ziegler, Paris. 

2545. RUSSELL MORTIMER, Great Bush-lane, London, *‘ Improvements in 
instruments for marking or impressing railway tickets and for other like 

purposes.”—3rd October, 1866. 

2559. JOHN HENRY JOHNSON, Lincoln’s-inn-fiel4s, London, ‘‘ Improvements in 

gtate bars.”—A communication from Samuel Harrison, Philadelphia, Penn- 


* sylvania, U.S. 


2568. FERDINAND WILHELM KASELOWSKY, Bielefeld, Prassia, ‘‘ Improve- 
ments in apparatus for carding the tow of flax, hemp, or jute, and other 
fibrous sul and separating the woody cles therefrom.’ 

2564. FERDINAND WILHELM KASELOWSKY, Bielefeld, Prussia, “ Improve- 





d together and connected with the main working cylinder by ports 
arranged and operating substantially in the manner and for the purposes 
described. 

1830. J. WARD, Gorton, near Manchester, and J. SMALES, Leeds, “ Apparatus 
for fi t and testing the working parts of locomotive 
engines. "— Dated \2th » July, 1866. 

This invention consists in 1mmproved machinery or apparatus for turning the 
driving wheels of locomotive engines, and giving motion to the working parts 
without steam, and without any travelling movement of the engine horizontally, 





engine shed any 

convenient position under a railway line, two rectangular pits, one under each 

line of rails, into which pits they place Lee may each having fitted into it 

at the top a short rail in line with the main rails, and . On 

each frame there are vertical guides, in which is fitted a pedestal resting at the 
in 
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the driving wheels of the engine, and when are 
below the level of the rails, the engine can be moved to and fro bodily, but 
when the ordinary wheels are over the the tops of the disc 
wheels raised by means of the nuts and screws just above the level of the rails 
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the apparatus will then be ready for work, and if the pinion or worm be turned 
by hand or power, the disc wheels will revolve and turn the driving wheels 
ve motion to all the working parts disconnected, and in all cases one pair of 

scotched on the main rails to prevent the engine from moving 
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1837. C. F. DrETRICK, Holloway, London, “ Compressing air by means of water.” 
—Dated 13th J 866. . E 


a 4 

This invention has for its object the com of air for use as a motive 
power ‘n mines and other situations in which it is inconvenient to use steam 
power. The apparatus for this purpose consists of two reservoirs fitted verti- 
cally, and containing air, into which reservoirs water is alternately pumped or 
forced from the bottom to the top, thereby driving out the air through a valve 
at the top of one reservoir, while admitting a fresh supply of air through a 
similar valve at the same part of the other reservoir during the ascent of the 
water therein. The air as it is expelled from the water reservoir is forced 
through valves and pipes into a third reservoir in which itis thereby compressed. 
The admission of the water into the two water reservoirs alternately is effected 
by means of a slide valve, working in a chest fixed between them, with which 
valve chest are connected the several pipes leading from the pumps into the 
chest and thence to the bottom of the water reservoirs, and also from the 
exhaust back to the water cistern.— Not proceeded with. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1783. A. V. NEWTON, Chancery-lane, London, “ Steering apparatus.”—A com- 

munication.— Dated 5th July, 1866. 

The object of this invention is to facilitate the mancuvring or turning of 
ships and other sailing vessels by applying to them a steering apparatus which 
is enclosed within a tube of suitable dimensions passing through the hull of the 
vessel, either at the forward or rear part thereof, 80 as to be out of the way of 
injury from external causes, and so as to act and react upon the water in a 
direction which is transversely or obliquely te the length of the vessel, thereby 
admitting of a vessel being quickly turned in either direction, whether under 
headway or lying at rest. The tube, whether made straight or curved, is fittea 
with a screw, the blades of which are made to play freely in it. The screw is 
applied to a transverse shaft, which is driven by bevel wheels or other gearing 
set in motion by a large bevel wheel keyed to the lower end of a vertical shaft. 
This shaft passes up through the decks, and on each deck a capstan is applied 
to it, by which means the shaft can be turned by manual power from either 
deck, — Not proce:ded with, 

1818. F. DEGRAVEL, Paris, “ Spring suspension for horses’ nose bags.”—Dated 

11th July, 1866. 

According to this invention two helical springs are employed, one on each 
side of the nose bag, the said springs being contained in two tubes free to slide 
within certain limits one within the other, a strap connected to the spring being 
passed over the head of the animal to support the bag.— Not proceeded with. 
1833. D. GALLAFENT, Stepney-causeway, ‘‘ Transmitting motion lo the rudders 

” of ships and other vessels.” —Dated 12th July, 1866. 

From the rudder-head the inventor either extends an arm having a groove in 
it in which a s\ide moves, or he fits such radial arm to move through the head 
of the rudder to which it is accurately fitted ; this sliding radial arm, or the 
slide moving in the groove thereof, he connects by a pin or stad, with the short 
end of a lever forming the tiller disposed immediately above the rudder-head, 
the fulcrum of the said lever tiller being disposed so that the connecting pin or 
stud comes very near the rudder-head when the rudder is in line with the keel, 
consequently the leverage of the sliding radial arm is very slight at the time, 
while on the tiller being moved to port or starboard the radial arm is extended, 
and the leverage thereof increased, according to the greater extent to which ihe 
tiller is moved to portor starboard, and as is required to overcome the resistance 
of the rudder.—Not proceeded with. 

1844.-T. W. RAMMELLL, Westminster Chambers, Westminster, ** Pneumatic 

railways.”—Dated 13th July, 1366, 

According to one of the improvements in the terminal parts of pneumatic 
railways, as described in the specification of a former patent, dated the 10:h of 
February, 1860, double sets of terminal doors were applied to single lines of 
railway, the embranchment of the ways being effected within the limits of the 
tubular way. The patentee now proposes to improve the arrangement of 
these parts by setting the terminal doors backwards from the station towards 
the tubular way, sufficiently, say, from 10uft. to 120ft., to allow of the em- 
branchment of the ways being made between the tubular way and the platforms 
of the station, enlarging the intervening covered way, if any, for the purpose. 
In this manner he is enabled to work single lines of pneumatic railway, run- 
ning into the double ways required at stations with single sets of terminal 
doors. Another improvement consists in an improved arrangement for giving 
motion to the train at stations where, the train being wholly outside the 
tubular way, the pneumatic pressure cannot be brought to bear upon it. To 
obviate this inconvenience he lays the ways at all stations at an inclination 
downwards from the station towards and into the tubular way, and at a 
gradient, say, about | in 60, sufficiently steep to give a proper velocity to the 
train on the brakes being released, At terminal stations the ways are thus 
made to fall entirely towards the tubular way, and arriving trains are received 
and brought to rest upon a rising gradient. At intermediate stations the ways 
fall from a summit near the middle towards the tubular way on either hand, 
and arriving trains are made to pass over this summit by the momentum they 
have acquired, and are brought to rest upon a descending gradient, where they 
are in a position to be again put in motion by gravitation, and to run into the 
next section of the tubu'ar way on the brakes being relieved. Another of the 
improvements consists of a new arrangement and construction of the pneumatic 
ejection, in order the better to adapt it to the working of passenger railways, 
and for other purposes where large quantities of air have to be dealt with, and 
the machine must, consequently, be of largersize. Another part of the inven- 
tion consists in improved arrangements of the valves and air passages of such 
machines, which are of considerable size. As the most convenient arrange- 
ment he places the supply and escape valves in the upper part of the machine, 
where they open freely into the outer air, and their indraught discharge 
currents having a vertical direction i no inconvenience. Another 
part of the invention consists in eonnecting the various valves at whatever dis- 
tances the pneumatic machinery may be situate from the station, and also the 
terminal doors, with a room which is called the signal room, from which, with 
proper apparatus and appliances and the aid of pressure gauges and telegraphic 
signals, they may all be worked by a single operation; and for the greater 
certainty and safety of working he prefers to place this room either in the 
station or near the termination of the tubular way, within view of the arriving 
and departing trains. Another part of the invention consists in improvements 
in the piston carriages of pneumatic railways. Another part of the invention 
consists in improvements in the permanent way of pneumatic railways, which 
it is desirable should be compact in size, securely fixed, and smooth and 
easy in use, and also capable of ready adjustment and renewal. The patentee 
proposes to lay the way in iron chairs built into the brickwork or masonry of 
the tube, and sufficiently large to contain the rail with packing pieces of wood 
or other suitable material beneath it on both sides. The chair is wedge- 
shaped, and has a table to receive the lower packing plece upon which the rail 
rests, and by the greater or lesser thick of which its level is determined. He 
prefers to make this piece somewhat elastic either by hollowing out the slab of 
elm or other hard wood composing it, or by combining with the piece a layer 
of cork, caoutchouc, or other elastic material, or by the use of a steel spring. 
The sides of the chairs and rail are to be so formed that wedges or packing 
pieces of greater or less thickness may be inserted on either side, and by these 
the rail is not only held firmly in position but is set laterally to true gauge. 











Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, de. 

7. = F. STARNES, Brentwood, Essex, “Cotton gins."—Dated 3rd July, 

866. 

This invention relates to improving the construction of cotton gins, in such 
a manner that the cotton to be operated upon cannot clog or bind, nor the seed 
crush against the roll, and the lump be thereby prevented from getting through. 
The improvements consist, First, in mounting the bottom knife of the gin upon 
two studs or centres, in such a manner that it may constantly oscillate with a 
regular motion, so as to describe a portion of a circle; so that while it main- 
tains contact with and pressure against the leather roll, the point of contact 
therewith varies, and the following useful effect is produced, viz., the lump of 
cotton is allowed to pass through, instead of clogging and cutting the leather 
roll, as would be the case with the old gins.—Not proceeded with. 

1772. W. MCALLUM, Wester Daldowie, Lanarkshire, ** Machine wires.” —Dated 

4th July, 1866. 

The patentee claims the production of machine wires in which the warps or 
longitudinal wires are composed of wire in an unannealed State, thereby adding 
to the durability of the machine wires. 

17/4. J. CLEGG and J. SMITH, High Crompton, near Oldham, “ Manufacture of 

ribbed pile fabrics.” — Dated 4th July, 1866. 

In manufacturing ribbed piled fabrics it is very desirable to obtain a well- 
covered surface, and to prevent the foundation or back of the cloth being 
exposed between the cords when the pile is cut and fabric is finished ; now in 
order to produce a fabrie possessing these properties the patentees weave in an 
ordinary loom a fabric, the back or foundation of which is ribbed in the manner 
known to the trade as the royal rib, and the face is produced by floating the 
weft threads over five or any other convenient number of warp threads, accord- 
ing to the size of the cord required to be This imp d fabric, 
when woven, is cut in the same manner as the fabrics known as cords or 
fustians, and then dryed and finished as usual. It has heretofore been 
customary in weaving fustians and other pile fabrics to make a twilled back 
or foundation, but by making the foundation in the manner known as the 
royal rib, the face of the fabric when cut and finished becomes undulating 

natead of perfectly straight, which undulating surface is considered a great 








benefit, as it improves the finish, and, consequently, the market value of the 
la sagan and T. RICHMOND, Burnley, Lancashire, “ Looms,”—Dated 4th 


This invention consists in arranging a Jetting-off motion for looms acting on 
the principle of the escapement movement of a clock. 
1790. C. HEPTONSTALL, Glasgow, “ Looms.”— Dated 6th July, 1866. 
This invention cannot be described without reference to the dra’ 
1791. J. MONMER, and C.'D‘HoupT, Roubaix, Nord, and J. MEURANT, Paris, 
France,“ Looms.” —Dated 6th July, 1866. . 
This invention cannot be described without reference to the drawings.—Not 


proceeded with. 
1799. T. IvERS, Farnworth, near Bolton, and J. Ratcliffe, near 
Manchester, * Shuttle ."— Dated 9th July, 1866. 


In shuttle tongues of the usual construction .a considerable amount of weft 
is wasted, owing to the spring not holding the cop uniformly on the shuttle 
tongue or skewer. Now this invention consists in so connecting the spring to 
the tongue or skewer that an uniform pressure is obtained throughout the 
entire length of the cop. In performing 
end of the spring into a horizontal hole in the head or tumbler of the tongue, 
which hole is in a line with the skewer, the patentees fit it into a diagonal hole 
in the top of the head or tumbler, so that when the cop is.on, the action of the 
spring is distributed evenly on the inside of the cop, instead of in the centre only, 
as heretofore. Another mode of construction consists in the application of an 
additional spring acting on the end of the present spring by which the cop is 
held on the tongue. The invention is particularly beneficial when applied to 
cops that are wound on tubes, but it may be used when such tubes are not 
employed. 

1804. A. V. NEWTON, Chancery-lane, London, “ Bobbins."—A communication 
—Dated 9th July, 1866. 

This invention has for its object to keep the bobbins stationary and firm 
upon their spindles, and consists in the use of spring prongs projecting from a 
metallic tube, which is inserted in the bobbin head or base of the bobbin with 
the prongs or free ends of the springs inclined inward and toward each other, 
which tube is held in the bobbin head by friction only. 

1814. W. WALKER, Norfolk-street, Strand, London, ** Apparatus for dressing or 
preparing for spinning hemp, flax, jute, Manilla hemp, and other fibrous 
materials,” — Dated \\th July, 1866. 

Thep laims, First, ad ing and receding the gill bars at a right angle 
to the axle of the driving shaft, and causing giil pins, or heckle teeth, or knife 
blades to work through the openings of the perforated plate, and throwing out the 
teeth by centrifugal force, and controlling the action of the combing teeth or 
cutting blades d on the recip ing bars by means of the circular or 
other suitably shaped stationery races or guides, substantially in the manner 
and for the purposes described and set forth. Secondly, combining the beaters 
and reciprocating gills as arranged on the two parallel driving shafts, substan- 
tially in the manner and for the purposes described and set forth. Thirdly, 
receiving the fibre as it is discharged from the machine on a large sieve, riddle, 
or netting, or other open work platform, or in a cylindrica! or conical shaped 
revolving sieve, or on an endless revolving band of network, snbstantially in 
the manner and for the purposes described and set forth. Fourthly, dividing 
the feed table into channels or grooves for preventing the yarns being entangled 
with each other as they are drawn through the feed rollers, as described and 








set forth. Fifthly, the use of a plate or slab corrugated on the underside in | 
combination with an endless feed apron for preventing the yarns when being | 


drawn over the table on the feed apron being entangled, as described and set 
forth. Sixthly, the application and use of the reciprocating nipper or fibre 
holder constructed, 1, and op » sub jally in the manner and 
for the purposes described and set ferth. And, Lastly, the general system or 
peculiar arrang bination, and construction of the various parts of 
the apparatus, the same being operated substantially in the manner and for the 
.urposes described and set forth. 

1826. J. MOSELEY, Manchester, “‘ Manufacture of card cloth.”—Dated 12th 











5 5 
This invention consists in bining fibrous subst: with india rubber, 
er any preparation of india-rubber, and in uniting the same with woven or 
felted fabrics of the ordinary description, to give the desired stiffness and 
strength to the card cloth or material, in which the card teeth are set by the 
usual machinery. By this means card cloth possessing all the properties of 
good leather is produced at a greatly reduced cost. 

1835. W. E. NEWTON, Chancery-lane, London, “ Making covered twist and 

cord.”—A communication —Dated 12th July, 1866. 

This invention relates to machinery by which cotton or other yarn is twisted 
to form strands, and the strands are covered with silk or worsted, and 
after having been so covered may b® !2i.1 and twisted together to form cord. 
The machine is composed principally of a central main spindle, and two 
surroundipg sets of strand spindles, which revolve with the central 
spindles, and also rotate upon their own axes. One set of strand spindles 
carry the bobbins for supplying the yarns from which the strands are to be 
made, and the other set carry the bobbins from which the covering yarn 
is supplied. One spindle of each set is arranged in line with a spindle of 
the other set, so that the strands, as they are twisted, may be supplied through 
the spindles which carry the covering yarn bobbins. The rotation of the 
strand spindles about their own axes, and the consequent revolution of the 
bobbins about these axes, are produced by the revolution of the spindles with 
the main spindle ; the latter revolution causing pulleys or rollers on the strand 
spindles to roll against the inner surfaces of stationary friction rings, and 
thereby produce the rotation of the strand spindles. The diameters of the 
above-mentioned rollers or pulleys belonging to the two sets of strand spindles, 
and their respective friction rings, are so proportioned as to produce a suf- 
ficiently greater velocity of revolution of the set of spindles carrying the cover- 
ing yarn bobbins, as compared with the velocity of revolution of the other set 
of spindles carrying the yarn of which the strands are made, as to insure 
the covering yarns being properly wound around the strands. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
eer = ——, Pontefract, “ Reaping and mowing machines.’—Dated 3rd 
uly, 1865. 

This invention relates to means of guiding and working the knife or cutting 
instrument employed in reaping and mowing machines, and the object is to 
prevent the great wear and tear of the working parts, and the waste of motive 
power in working them, The invention consists in the application of a slidable 
joint piece, which the inventor mounts upon one or more slide bars or rods 
fixed to the framing, parallel with the knife. to which the knife is attached, 
and to this joint piece he attaches the connecting rod. He also applies a spring 
or springs to this joint piece, which spring or springs is or are compressed or 
deflected at each end of the stroke, consequently producing an elastic cushion 
for receiving the weight and force or momentum of the knife; and it also 
exerts a reaction thereon, causing it to recoil or rebound, thus returning the 
crank pin and connecting joints.—Wot proceeded with. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 

1721. H. D. PLIMSOLL, Ampthill-square, ampstead-road, London, ‘‘ The appli- 
cation of a new material to the purpose of rendering gunpowder non-e.cplo- 
sive.”’— Dated 28th June, 1866. 

This new material the inventor states to be titaniferous iron sand reduced to 
powder. _— material is easily separated by magnetic attraction.—Not pro- 
ceeded with. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

1744. J. JACKSON, Battersea, ‘‘ Lamps.”—Dated 30th June, 1866. 

This invention consists in forming the pistons of moderator lamps suitable 
for burning petroleum oil, in such manner that the circumference of each 
piston may be packed by cotton or other suitable yarn or material, in such 
manner that the oil may not pass between the periphery and the cylindrical 
oil vessel in which it works. 








Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and LInghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1503. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Manufac- 

ture of white lead.”—A communication.— Dated 26th June, 1866. 

The patentee claims, First, the treatment of sulphate of lead with an alkali 
solution in the manner and for the purpose described. ly, the treatment 
of sulphate of lead with a carbonate of an alkaline base, followed by an alkali 
solution, in the manner and for the purpose described. Thirdly, the treatment 
of sulphate of lead with any one of the alkaline compounds in the manner and 
for the purpose described. Fourthly, the manufacture of white lead from the 
ores of lead, from the metallic lead, or from the oxide of that metal, by the em- 
ployment of nitric and sulphuric acids, in combination with a treatment by 
an alkali solution, either with or without the prior treatment by a carbonate of 
an alkaline base, substantially as described. 


1707. H. MEDLOCK, Tavistock- , and W. BAILEY, Wolverhampton, 
“ Preserv' 


square, London. 
ing animal substances.”’— Dated 27th June, 1866. 

This invention consists in preserving animal substances by the aid of certain 
solutions, as follows :—Solution No.1 is a solution of bisulphate of lime; 
solution No. 2 is produced by dissolving the ordinary in 
boiling water, using from one part to two parts of gelatine in ten parts of 





parts of solution No. 1; solution No. 3 is formed by 
an oe from six to ten 


parts 

one part of sal 

the use of solution No. | for preserving tances. , the pre- 

servation of joints of meat, animals from w the skin or feathers have been 
removed, fish, and hides, by means.of solution No. 2, in manner described. 

Thirdly, the preservation of animals without removing the skin by means of 

solution No. 3, in manner described. Fourthly, the preservation of fish, game, 

and poultry, by means of solution No, 4,in manner described. Fifthly, the 
preventing and arresting decomposition in animal substances by means of solu- 

tion No. 4, in manner di 5 

1710. W. R. LAKE, Southampton-buildings, Chancery-lane, London, ‘* Mode of 
distilling or separating volatile products from oils and other fluids.” —A com- 
munication.—Dated 27th June, 1866. 

This invention relates to the process of removing products which are volatili- 
sable at any given temperature from the substances with which they may be 
combined. This process consists in forcing or drawing through such substances 
a continuous stream of air, which by preference is heated to the required tem~- 
perature.— Not proceeded with. 

1726. C. E, BROOMAN, Fleet-street, London, “ Obtaining alkaline permanga- 
nates.” — Dated 28th June, 1866. 

The patentee-claims the employment, in substitution for water, of sulphates of 
lime or of magnesia, or the chlorides, carbonates, or fluosilicates mentioned, for 
the purpose of producing permanganates of potass and of soda, either in the 
state of concentrated solutions, or of dry paste or pulp, substantially in the 
manner described. 

1734. H. HOBSON, Middlesbro’-on-Tees, “ Improvements in smelting iron ores, 
and in apparatus used with blast furnaces.” —Dated 29th June, 1866. 

This invention consists, First, in causing the blast to pass through and 
amongst such a bulk or length of carbonaceous matter that the oxygen in the 
blast shall be completely converted and pass into the blast furnace in the state 
of carbonic oxide, in contradistinction to the blast consisting wholly of atmo- 
spheric air, or partly of atmospheric air and partly of carbonic oxide. Secondly, 
the invention consists in so forming, arranging, and placing an auxiliary 
furnace or combustion chamber, which may either be built as a separate struc- 
ture and supplied with the necessary connections, or be made in one with the 
blast furnace, that the last portion or portions of carbonaceous matter required 
to complete the formation of carbonic oxide shall be as near as possible, if not 
actually contiguous, to the interior of the blast furnace. The object of this is to 
bring the auxiliary and blast furnace as close as possible to prevent loss of heat 
by radiation in its passage from the one to the other. Thirdly, the invention 
consists in arrangements by which a convenient portion of such chamber may 
be at will severed from the rest by a valve, either of the slide, rotary bell, or 
hinge kind, the opposite end of such portion being also provided with such @ 
valve, door, or lid. Fourthly, the invention consists in the heating of the 
blast of atmospheric air previous to its being passed into the combustion chamber 
or auxiliary furnace. To each blast furnace there may be either one or more 
auxiliary or combustion chambers.—WNot proceeded with. 

1737. S. HOLMES, Lincoln’s-inn-jields Chambers, London, “ Printing ink.” — 
Dated 29th June, 1866. 

This invention consists in increasing the brilliant qualities of printing ink by 
the employment of hone pitch obtained from bone oil. 

1760. F, FRIED, Frankfort-on-the-Maine, “ Plastic compounds applicable to 
various purposes where wood, horn, and other like substances are now em- 
ployed.” - Dated 2nd July. 

The essential ingredients employed in carrying out this invention are milk 
curds well drained and partially dried in the air, quick-lime, and sawdust.— Not 
proceeded with. 

1761. W. STAUFEN, Barossa-place, Brompton, “ Treatment and application of 
vegetable fibres.” — Dated 2nd July, 1866. 

In the specification of a patent (No. 1279) dated April 30th, 1862, granted to 
the present patentee, he described a method of treating fibres, the produce of a 
tree known as arenga saccharifera, apparently somewhat resembling the present 
improvements, but which nevertheless differs in an important particular. He 
takes the vegetable materials in the state as they are imported, and boils them 
in an alkaline solution fora longer or shorter period, say from halfan hour to two 
hours, as may be required, to remove the resinocs, gummy, woody, or extraneous 
or other matter adhering to the fibres ; the fibres when removed from the solution 
are placed in a bath containing a mordant preparatory to dyeing. In dyeing 
these fibres he mixes with the dyeing solution a certain proportion of soapy 
matter, mixing about from one to four pounds of oil soap in the solution for 
every hundred pounds of material to be dyed. When dyed the fibres are dried 
in the open air, or by artificial means, and then subjected to the action of suit- 
able machincry for opening, combing, straightening, and polishing. 


Class 9.—-ELECTRICITY. 


Inciuding Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 

1718. J. BAKER, Army and Navy Club, Pall Mall, London, “ Thermo-electric 
magnetic batteries and engines.”— Dated 27th June, 1866. 

The patentee claims the application of thermo-electric currents to magnetic 
engines for the production of motive power, and also the application of the 
thermo-electric battery to the production of effects analogous to those of a 
galvanic battery. 

1725. F. T. HUBERT, Amersham-vale, Deptford, and H. D. G. TRUSCOTT, 
East-street, Walworth, ‘* Construction of general electric telegraphic machines 
and the mode of working them.”— Dated 28th June, 1866. 

This invention has reference to the general electric telegraphic machines 
termed by the inventors “ typo-omnitelegraphic,” divided as they are herein- 
after described, and relates, First, to a novel arrang rt) hani for 
conducting and transmitting whatever may be by currents of electricity, which 
mechanism depends on its accurate operation by there being a perfect accord- 
ance between the two connected principal instruments although placed at 
distant stations, the circuits between the stations being made, changed, and 
broken by the regulating action of the horizontal metallic lever screwed to the 
escapement of the electric mechanical power. This desired accordance in the 
action of the horizontal metallic Jever is obtained by the action of another lever 
which is directing the currents. Secondly, the invention relates to the em- 
ployment of one or any number of dials which require to be oppositely screwed 
upon the ordinary dials of the blocks used at any of the stations, according to 
the difference of the longitudes, for the purpose of obtaining constantly and 
instantaneously, without any calculation, the difference of the solar time 
between the distant stations. Thirdly, the invention relates to the employ- 
ment of a special arrangement of electric batteries which will be thereby kept 
in good order and in a long-continued uniform action. Fourthly, the invention 
relates to an arrangement of mechanism with its indicator or dial specially 
applied to the requisite alarm instrument, either for calling attention, giving the 
proper time, or for any other purpose, and a!so for sending rapidly a few words 
without causing any interference or disturbance in the working of the plates, 
or when all the plates are completely covered with messages. 


Class 10.—MISCELLANEOUS, 

Including all Specifications net found under the preceding heads. 

1688. C. E. BROOMAN, Fleet-street, London, “ Locks or fastenings.”"—A com- 
munication.— Dated 25th June, 1866. 

This invention can: ot be described without reference to the drawings. 

1689. C. E. BROOMAN, Fleet-street, London, “* Wood screws.”—A communica- 
tion.—Dated 25th June, 1866, 

This invention consists in so forming the bevelled underside of the head of 
the screw that it shall act as a countersink, whereby the screw may be used 
even in hard woods, 

1692. W. E. NEWTON, Chancery-lane, London, “ Spirit meter.”—A communica- 
tion.— Dated 25th June, 1866. 

The object of the apparatus which forms the subject of this invention is to 
measure and register the quantity ot spirit which may flow through the 
apparatus from the discharge pipe of a still, or from any other source, accord- 
ing to the strength and temperature. The apparatus consists of two principal 
parts, which, though quite distinct in their operation, are contained in the same 
case, and form (as bined) one i The first of these two parts is the 
weighing apparatus which receives the spirit as it flows from the discharge 
pipe of a still, or elsewhere, and weighs it according to a certain strength, 
registers the quantity on a dial or indicator, which is attached to and is 
worked by the machinery of this weighing apparatus. This dial is not of any 
particular form or make, but is arranged somewhat similar to those in ordinary 
use for gas meters; any description of indicator at present in use, and which 
may be suitable, may therefore be used. The second part receives the spirit 
after it has passed through the weighing apparatus, and n-easures and indicates 
the quantity in gallons on a separate dial, which may be of the same kind as 
above described, only that the motion wiil be imparted to it in a different 
manner. By this second measurement a check is always kept upon the first 
measurement, so that the least variation in either can at once be detected. 
The weighing and measuring parts of the machine have several other parts 
which are common to both, such as a supply pipe, receiver, sample receiver, 
funnel, &c. 

1696, A. CLAYTON, Kingston, Surrey, “ Apparatus for registering the flow of 
water or other liquids or fluids through pipes or orifices."—Dated 26th June, 
1866. 

This invention consists in having a tube of india rubher, or of any other 
flexible material not liable to injury from water, or such other liquid or fluid 
as may be passed through it, which said tube is pressed against by the arms of 
a small wheel, so as nearly or entirely to close it. Circumstances will deter- 
mine the number of such arms, but four, six, or eight will generally be found 
sufficient. The extremities of the arms may be furnished with small rollers to 
aid their passage over the flexible tube. The water being admitted at the 
inlet end of the flexible tube, presses against the extremity of the arm, and so 
urges it forward till the next arm takes its place, which is pressed forward in 
like manner, and the small wheel is thus kept constantly revolving. By 
suitably connecting it with a counter the quantity of water or other liquid or 
fluid passed through the tube may be registered.—Not proceeded with. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMING WOLVERHAMPTON, AND 
OTHER DISTRI 

(From our own Correspondent. ) 
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Prices Quoted—PROPOSED GOVERNMENT MEASURES: J'rades 
Unions: Factories Act Extension: Expectations of the Trade 
thereon—THE PROPOSED FURTHER REDUCTION OF PUDDLERS’ 
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—CoaL: Duli—Harpwarss: Places and Branches Specified— 
THE Unitep States TarRIFF: Anxiety upon it—THE CHAIN AND 
TRACE OPERATIVES: Rise in Wayes Sought—LocaL FaILuRE— 
LocaL TRADING Concerns: Remarks of Chairman: The Reports 
and Dividends—Tue WorcesTtER ENGINE WoRKS: Meeting and 
Dividend—Nortu STAFFORDSHIRE ExPLosion: Zhe Verdict — 
ANOTHER EXPLOSION IN NoRTH STAFFORDHSIRE: Six Persons 
Injured. 

AFTER having been unable to write in any strain but that of 
increasing complaint resulting from increased dulness in the trade, 
it is gratifying to be able to note even the slightest change for the 
better in the state of the staple manufacture in this district. All 
the reports obtained from the ironmasters of South Staffordshire 
and East Worcestershire for the past week lead to the conclusion 
that since our last the demand has improved. So slight, however, 
is that improvement that it is hardly more than just perceptible. 
The firms who are largely engaged generally in the production of 
sheets are those who have been the first to experience the altera- 
tion. As the year advances the galvanisers in different parts of 
the kingdom are sending in specifications for sheets, and the 
country demand for bars and plates is about a degree better. On 
foreign account, however, there is no alteration. The letters in 
hand from the agents in New York of the makers of iron and steel 
in this district are referring only slightly to the proposed increase 
in the tariff of that country, and still firms are desired to hasten 
shipments. But in no case is there an increaseddemand. On the 
contrary, even makers who have warehouses in New York report 
that there is less doing there at this time than has n 
the case for some time previously. The cause to which this 
effect is attributed is the political, and t fi ial, 
unsettledness of the United States. Firms, however, who 
are doing a quiet business with the States do not com- 
plain of an absence of promptitude on the part of their 
customers in the forwarding of remittances; but others, who 
have lately been somewhat cultivating a trade with Canada, 
are reluctant to have the present liabilities of that portion 
of their foreign trade increased. The prices at which orders are 
accepted by the various ironmasters here cannot be reported as 
firm. It is an unsatisfactory feature of the market at the present 
time that almost every specification, for however small an amount, 
is accompanied by a request for the maker to quote his very lowest 
price, or else it is written, ‘‘ If you can do this at” soandso the 
figure mentioned under the rates of the circulars of the respective 
firms written to. 

Pigs are pressed by a few vendors who are anxious to effect 
sales. In such cases purchases may be made at rates which are 
decidedly satisfactory to buyers. Pig makers who do not find it 
necessary to sell are not offering, for the terms upon which the pro- 
prietors of mills and forges would alone purchase would not leave 
a remunerative margin. Good all-mine pigs may now be had here 
at as low a figure as £3 7s. 6d.; below that price makers will not 
quote. We learn that a firm who are the makers of both finished 
and also pig iron, the latter of which they use in their own mills 
and forges, are about to put out two blast furnaces upon an early 
day if trade should not speedily revive in a marked degree. 

The trade are expecting issues of a satisfactory nature to follow 
upon the inquiries of the proposed Royal Commission upon the 
“delicate and important” question of unions of workmen and 
employers, and they await with considerable interest the publica- 
tion of the character of the bill by which the Government pro- 
pose to extend the Factory Act. Both these questions will have 
to occupy the attention of the committee of the Ironmasters’ 
Association. Greater interest, however, is centred in the proposed 
further reduction of the wages of the puddlers in South York- 
shire, and it is inferred, from the reports to hand from the 
Middlesboro’ district, that other masters than those in South 
Yorkshire will have to take a similar course unless the demand 
for iron largely increases. 

The coal trade is good only in the thick coal department, in 
which, it will be remembered, that owing to the demand the wages 
of the colliers have not been reduced. 

In the hardware trades of Birmingham, as in the iron trade of 
South Staffordshire and East Worcestershire, there is some little 
improvement being experienced ; and the manufacturers at Wol- 
verhampton and the adjacent towns of Willenhall, Bilston, Wed- 
nesfield, and Darlaston, mostly report trade better this week; and 
many of the workshops which had previously been closed two days 
per week were opened on Monday morning last, and the work- 
people will this week make full time. At Coseley some fair 
orders for wrought nails were received a week ago from the East 
and West Indies and Canada, and trade prospects there are im- 
proving. The factors’ travellers are not sending home many 
orders, and difficulty is experienced in getting in last quarter’s 
accounts, especially in such out of the way places as are only be- 
ginning to feel the effects of the recent monetary panic. 

On every hand amongst the hardware firms anxiety is expressed 

relative to the American tariff, for countermands of valuable 
orders are being received. Relative, however, to another portion of 
the foreign market, Australia, orders that have been held over are 
expected to be soon given out, unless accounts of a more unfa- 
vourable nature than are looked for relative to the financial mat- 
ters of that part of our colonial possessions should be received by 
the next mail. 
f The work people engaged in the small chain and trace trade 
about Cradley Heath are petitioning for an advance in their work 
from the 1st of March next, “‘ owing to the high price of raw 
material.” This is a somewhat singular plea, for the raw material 
of the chain and trace trade is lower in price now than it has been 
for some time past. 

The declining condition of the Spanish and Portuguese trade for 

some time past has led to the embarrassment of the well-known 
Birmingham firm of Mason and Richards. The indebtedness, how- 
ever, is very small, not exceeding £10,000 or £11,000, on which 
sum, we believe, the estate will pay a good dividend. 
_ It is satisfactory to be able to record indications of substantial 
improvement in any of the business institutions of this district, 
especially after they have experienced a shock so severe as to 
threaten their annihilation. The Wolverhampton and Stafford- 
shire Banking Company, who had to close their doors for a time 
during the panic of 1857, held an annual meeting on Tuesday last, 
when it was stated that the concern was now in a better condition 
by £50,000 than it was in 1857; and the chairman said that even 
in that which had been regarded as its palmy days, the bank was 
not in so sound and prosperous a condition as it was now. This 
bank had suffered considerable loss by the failure of Mr. John 
Jones, ironmaster, of Birchills; and the balance which last year 
the directors set aside towards meeting that loss has had this year 
to be increased. Referring to the state of trade throughout this 
district in the past twelve months, the chairman, who is a factor 
largely engaged in business, said that although the salutary lessons 
of 1857 had at least tended considerably to ward off insolvency and 
ruin, still it was impossible for the district to altogether — so 
wide-spread a calamity. The iron trade, which at that period last 
year had so good prospects, was the first to suffer when the crisis 
came; and subsequently the hardware trade, which had now 
become second to none, showed symptoms of flatness, and then 
subsided into unusual inactivity. 








The liquidation of the Birmingham Bank affairs is proveeding 
much mee satisfactorily than was expected. The bank’ w 
was formed upon the ruins of that concern is rapidly gaining in 
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pop? ed to the extent of nearly £96,000, and now amount to 
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The dividend of the Patent Nut and Bolt Company for the past 
half-year will be at the rate of 10 per cent. per annum. 

Of the Worcester Engine Works Company, who held their sixth 
ordinary general meeting in that city on Monday, scarcely so 
favourable an aspect can be given. The report of the directors, 
for the half-year ending the 3lst of December, 1866, stated that: 
—‘* The balance available for the payments of dividend amounts 
to £4821 16s. 4d., which would allow of a dividend at the rate of 
74 per cent. per annum, carrying over a surplus of £208 3s. 2d.; 
but this being an intermediate distribution, the directors are dis- 

to question the policy and expediency of declaring so large 
a dividend, and after mature consideration, have come to the con- 
clusion of recommending a dividend at the rate of 6 per cent. per 
annum, carrying over a surplus of £1130 17s. 9d. Considering 
the keen competition which at present exists for railway work, 
and the general depression of the railway interests, resulting from 
the financial crisis of last year, the directors trust that the share- 
holders will be of opinion that they have pursued the course most 
in keeping with their permanent interests.” The general balance- 
sheet for the half-year ending the 3lst of December was, as 
appended :—To balance of capital account, £20,279 12s. 11d.; to 
profit and loss account, £4821 16s, 4d. ; to reserve fund, £187 19s. 8d. ; 
to ledger accounts due to sundries, &c., £68,199 15s. 11d.; total, 
£94,489 4s. 10d. By uncompleted contracts, £57,068 11s. 6d.; by 
materials on hand, £16,536 1s. 7d.; by ledger accounts due from 
sundries, £20,884 11s. 9d.; total, £94,489 4s, 10d. Referring to 
the increase in the expenditure, as shown by the items in the 
report, the chairman said the company had had large amounts to 
pay for discount, and there had also been an increase in the cost 
of fuel and other articles, the total excess of expenditure over 
the corresponding period being about £1600. 

But, of the Oldbu ilway Carriage Company, who held 
their meeting also in Worcester on Saturday, we have to report a 
declared dividend of 15 per cent., an amount which was shown to 
be considerably within the profits of the concern, 

Theinquest upon theninety-one men killed by the colliery explosion 
in North Staffordshire was resumed last Thursday, Mr. McDonald, 
the secretary of the Miners’ Association, attended, and in justifi- 
cation of his statments that the pit had been foul for some time 
past, brought two brothers named Enoch and William Jackson 
respectively. Enoch said that he was engaged to work in the pit 
as fireman. Some time before the explosion ee in descend- 
ing into the workings, he found a good deal of gas, and that 
there was no doors in the main gig, their place being supplied 
by two sheets. He told Charles Lawton that two doors 
and two boys were required, and Lawton said, ‘‘They were 
as they would have them to be.” Soon the sheets were 
torn down by the journeys that were running, and the gas in- 
creased. He smoked his pipe, as well as the other men, close to 
the pit’s mouth, and Charles Lawton sat by him. He left the pit 
after working only two days, for there was so much in the 
mine, and one of the men at work said the place was filling with 
gas—there were two feet of gas overhead. He should have been 
out of place in reporting the state of the pit to any of the 
managers. He left because his life was in danger. Whilst at 
work he unscrewed his lamp and lit his pipe, because he 
did not think there was any more danger in smoking 
than in lighting lamps. William Jackson confirmed these 
statements. The gas in the pit frightened him, and 
he was alarmed at the number of persons smoking; therefore 
he left. He never heard any one say they should notsmoke. Mr. 
Keary, who appeared as solicitor for the proprietors of the mine, 
after reviewing the evidence, said he was anxious from the first 
that the matter should be investigated closely, and that, above all, 
the management of the colliery should be carefully and narrowl 
looked into. He contended that nothing had been elicited whic 
could by any means be construed into a reflection on the g 
ment. He did not mean by this remark to include merely the 
owners of the mine, but Mr. Johnson and Mr. Nicholls, the parties 
who were really responsible. Indeed, the issue was narrowed 
down to Mr. Nicholls, who was responsible for the under- 
ground works, and the jury were aware that he was an in- 
telligent, safe, and trusty man. The coroner then summed up. 
He traced in a brief narrative the history of the explosion, and 
concluded by placing the issues before the jury on which they had 
to return their verdict. The jury retired at half-past five o'clock, 
and on returring the foreman read the following verdict :—‘‘ We 
find Nicholas Fletcher and ninety others met their deaths by the 
explosion of gas in the North Staffordshire Coal and Iron Com 
pany’s Banbury mine on the 13th of December last. No positive 
evidence has been brought before us to show how the accident 
occurred, but we are of opinion that accumulation of gas had 
taken place in some of the lower workings, in consequence of the 
upsetting of the trains of coals in the air-way, and the gas, coming 
in contact with the naked light unlawfully exposed by one of the 
miners, exploded. We find that if the rules and regulations 
made by the managers of the pit had been carried out as they 
ought to have been by subordinates, the explosion might not have 
taken place. We regret to see culpable negligence shown by 
James ee and Charles Lanton in violating rules made for the 
protection of life and property in the pit. We should also suggest 
that means be adopted by Mr. Johnson, underground bailiff, for 
carrying out more strictly the rules of the pit, with regard to the 
men firing their own shots, brushing away gas, themselves smoking 
pipes, and re-lighting their lamps in the return air-way. We 
cannot too strongly urge upon Government the necessity of ap- 
pointments additional inspectors of mines.” 

Six men and a boy had a narrow escape of their lives only last 
Friday at a colliery in North Staffordshire. Upon that occasion 
these persons were at work in a New Bussey Mine Pit, which 
forms part of Messrs, Sparrow’s Colliery, Longton. They were 
working in the far end of the drift and possessed lighted candles. 
The fireman was about to fire a shot in thestin , calling to the men 
to extinguish their lights. Unhappily the call was not instantly 
obeyed, and the powder was fired before the candles were put out. 
An explosion of gas followed, resulting, it is imagined, from the 
shot having liberated some gas, which became ignited at the 
colliers, naked lights. All the seven persons have sustained severe 
burns, 
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At the Cyclops and Atlas Works the men are on strike against a 
reduction of wages which the proprietors propose to make on the 
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ese works a few months ago. Mr. Kane, 
of Gateshead, has been communicated with, but says he cannot 
advise the men to accept the reduction, and states that to put 
them on a proper footing an advance ought to be really given, the 
work there being more difficult. The men were off on 
Wednesday. The men at the other works where the reduction 
has been recently made are now working amicably at the reduced 
rate, and are likely to continue so. There is no improvement in 
the state of trade, and orders are placed with great caution. 
There is a scarcity of coal at some of the works owing to the 
a in Derbyshire and the accident at the Oaks colliery, and 
although many of the pits are again at work at Staveley, the out- 
put of coal is by no means so large as before the dispute com- 
menced. For railway material there is still a brisk demand, and 
orders in this branch come in freely, so that there are prospects of 
a good trade for some time to come. Trade at the wagon works 
continues active, and the directors of the Midland Wagon Com- 
pany have declared an interim dividend at the rate of 15 per cent. 
perannum. The furnace of the Worsbro’ Iron Company, which 
was put out a few weeks ago — to a scarcity of ironstone, is to 
be re-lighted when a sufficient supply of ironstone has been obtained 
beforehand, there being plenty of orders to hand, The armour- 
plate works are very slack just now, orders being very scarce, but 
should the intentions of the Government be carried out, they will 
have plenty of work ina few months. The steel trade continues 
very active, and in addition to large shipments to America, there 
is a good home demand for rails, and at the Bessemer works 
some of the furnaces are going night and day to meet the démand. 

A meeting of the creditors of Messrs. Leather and Son, of the 
Wadsley Bridge Steel Works, has been held in the Council Hall, 
Sheffield. The liabilities of the firm were stated to be about 
£10,000, as follows:—-Unsecured liabilities, £3684; secured ditto, 
about £6000; and in addition debts amounting to £726 had to be 

aid in full. The assets were:—Book debts, £1375; buildings, plant, 
ve., £4000— £5375. It was decided by the ting not to prepare 
a deed of assignment, and a committee of the creditors was 
appointed to investigate the affairs of the firm and report to a 
future pay, 4 , 

The Leeds Chamber of Commerce, in aay am upon the state 
of trade for the past month, observes:—‘‘ The iron trade has been 
unusually dull Suds the month, but some of the houses have 
received rather more orders during the last week. The iron 
girders for the ome viaduct, weighing 500 tons, have been 
made in this neighbourhood, and the iron rolled for them by a 
house in the town in the unprecedentedly short time of little over 
three weeks. The ine makers are nearly all doing less. The 
engineer tool makers are also very dull, few orders of any magni- 
tude having lately been taken. The demand for cut nails is quiet.” 
At the Leeds Town Hall, on Monday, a shingler employed at the 
Monk Bridge Ironworks was duant with maliciously doing injury 
to his employer’s machinery. The prisoner had, for some cause or 
other, been forbidden to enter the engine-house, but on Friday 
night last he was seen to enter there clandestinely, and when the 
engine was put in motion an alarming crash of machinery was 
heard throughout the works. It was found that an iron bar had 
been thrust through one of the cogs of a large wheel and the wheel 
broken thereby. If the engine had not been started slowly there 
is no doubt that fatal consequences would have ensued to two or 
three men in the vicinity of the wheel. When the crash was 
heard the prisoner was heard to say in the coarsest language that 
he wished the whole place had been blown up. The prisoner was 
remand 

The various branches of trade at Sheffield continue in some 
measure depressed, and no material ye has as yet taken 

lace. The demand for the best qualities of yarns is brisk, but 

or the common qualities there is very little doing. In the edge- 
tool trade there is not much doing, the orders being smaller than 
usual, and the same remark applies to the cutlery branches. For 
Britannia metal and silver-plated articles there is a moderate de- 
mand, but in some instances the men are not fully employed. The 
men in the patent scythe trade are asking for an advance of wages 
which has unsettled the trade. The dispute in the file trade still 

‘oes on, and shows no signs of a settlement. Ata meeting of the 

ile Manufacturers’ Association, held on Tuesday, it was unani- 
mously resolved ‘‘ That the File Manufacturers’ Association claim 
the right to employ such workmen as they please, and will not 
submit to unr ble dictation on the part of the trades unions.” 
The file grinders and file smiths employed by Messrs. Turton (where 
the non-union man is employed) have given a month’s notice of 
their intention to cease work. 

The coal trade has now resumed its former brisk state, all im- 

diments to traffic, both by rail and canal, having been removed. 

he prices of the best descriptions of coal in the metropolis are 
receding, having been enhanced greatly during the late severe 
weather, especially those known as the “Silkstone,” which were 
advanced in price several shillings per ton, The demand for the 
mapufacturing districts, though not so large as some months ago, 
is again reviving, and will rapidly resume its former proportions 
should the trade in thecotton districts revive. Slack and smudge for 
coke making and engine purposes is in brisk demand. Another in- 
stance of the recklessness of miners in endangering the lives of them- 
selves and their fellow workmen was furnished at the Wakefield 
Court-house on Monday. A miner employed at the Balaclane Pit, 
West Ardsley, was ch: with committing a breach of the rules by 
smoking in the mine. e man had lighted his pipe by drawin, 
the flame of his safety lamp through the gauze and had smoke 
for ten minutes. He was committed to prison for fourteen days 
with hard labour, but fourteen years’ imprisonment would not 
have been too heavy a punishment considering the gravity of the 
offence. At a meeting of miners held in the Corn Exchange, 
Manchester, on Thursday last, relative to the inspection of mines, 
the following resolution was adopted ;—‘‘ That this meeting calls 
upon her Majesty’s Government to issue a royal commission to 
inquire into the recent terrible explosions in Barnsley and Stafford- 
shire, as the verdicts of the juries are not in accordance with the 
evidence brought before them.” 

The coke trade is rather better owing to the demand from the 
Lincolnshire ironworks, but for Staffordshire there is very little 
doing, owing to the unsettled state of trade there. 

The strike of miners at the Wombwell Main Colliery has been 
amicably arranged after mutual concessions, the masters knocking 
off the extra cwt, 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Tue Iron TravE: Slight Improvement : Fresh Orders Coming in : 
Others E. ted to Follow; Trade with the United States: The 
Lodge orks, Llanelly: The Affairs of the Ebbw Vale Co. 
(Limited)—Tue Tix PLate TrapE—THE STeAM AND House 
Coat TRADES—LLANELLY RaAILway AND Dock ComPpany— 
BRIsToL AND SouTH WALES Wacon Co. (LIMITED)—REDUCTION 
IN WAGES IN MONMOUTHSHIRE—VAUGHAN{. THE GOVERNOR 
AND ComMPANY OF Copper Miners—THE EXTENSION OF THE 
Narrow GAvuGE To SouTH WALES—MBETING OF SHACKLEFORD 


AND Forpb’s CREDITORS. 
Arter so long a iod of yy ene which the Welsh iron 
trade has been c! Loh Dandies be able to report 

in towards the close of last quarter 


that the anticipations, indulged 

that a change for the better would, doubtless, take place about 

myenaien ire datas Caseraoice nas Wade bar ee 
ys have to ‘for 

have brought an accession of orders; and een’. nr lw 4 

are not of much value, still they are hopeful of w 





t 


Sr aa ET 


aoe 


ay 





a ye 





THE ENGINEER 





Fes. 8, 1867. 








cs 
= 


and 

companies and the + contracting firms 
to find the necessary Spital to carry out their conan pro- 
jects, a large amount of animation will be infused into trans- 

and the home trade will resume somewhat of its wonted 
tone of activity. There is not much doubt but that now a move- 
ment has been made in the going out of some of the old orders, 
others will ually follow, for it is not at all oo that an 
advance will, in the course of time, take place in the present prices 
accepted for manufactured iron. During the past week a con- 
siderable quantity of railway iron has been ere for the United 
States, whilst about 1000 tons of rails have been cleared out for 
Madras. The exports to the continental markets have been 
rather small, and have consisted principally of bar iron. It 
is not very clear what effect the new tariff bill will have 
upon the American demand, and the state of affairs in 
that country continues to attract very anxious attention 
in this district. As a proof of the large interest South Wales has 
in American matters, it may be mentioned that Mr. Crawshay 
Bailey, M.P., has been appointed one of the committee of inves- 
tigation into the affairs of the Atlantic and Great Western Rail- 
way Company. New York advices, however, continue to speak 
hopefully of the future, and within the past week a few orders 
have been received from the northern and southern markets. Spe- 
cifications are being gradually brought forward on British North 
American account, and some large contracts are expected to be 
placed in the market for railway iron from Russia. The Conti- 
nental demand is quiet, but there are signs of improvement. It 
is reported that Mr. W. Morris, M.P., is about to become a partner 
with Mr. W. H. Neville, of the Lodge Ironworks and of the iron 
shipbuilding yard, Llanelly, and that his investment in the con- 
cern will be somewhat large. The committee of four shareholders 
recently appointed to examine into the affairs of the Ebbw Vale 
Company (Limited) have paid visits to the establishments of the 
company in Monmouthshire, but from what transpired during their 
inspection it is clear that their knowledge of iron-making and of 
the value of ironworks, is of a limited character. They may be 
good men to examine accounts, but as to any practical suggestions 
in reference to the workings and development of the company’s 
vast property, this report cannot be of much value to the share- 
holders. No change has taken place in the pig iron demand, and 
quotations are nominal, 

The tin-plate works are fairly employed, and for charcoal plates 
there is a good demand. 

A fair quantity of steam coal has been shipped for the foreign 
markets, but the long-continued westerly winds prevent vessels 
sailing, and seriously interfere with shipping operations. The 
demand is not quite equal to what it was a month since, but still 
orders keep coming in tolerably satisfactory, especially when the 
large purchases lately made by foreign buyers is taken into con- 
sideration. Asa rule quotations are well maintained, but in some 
instances they have slightly given way. The inland trade is 
active, and a large traffic is being carried on with Birkenhead 
and the London and Midland markets. 

In the demand for house coal there is no change to report ; if 
anything, the local consumption has slightly lessened. 

At the general meeting of the Llanelly Railway and Dock 
Company a dividend at the rate of 34 per cent. per annum was 
declared. 

The directors of the Bristol and South Wales Wagon Company 
(Limited) have determined on recommending a dividend and bonus 
equal to 12 per cent. per annum at the forthcoming meeting of 
shareholders, as well as carry large balances to the contingent and 
reserve funds. The company are not in any way affected by the 
suspension of Messrs. Shackleford and Ford, who were formerly 
their wagon builders. 

The hands employed at the leading ironworks of Monmouthshire 
have expressed their willingness to accept the reduced scale of 
wages, being convinced that the depressed state of the trade com- 
pelled the masters to adopt the course taken. They, however, 
expect that as soon as the demand will improve there will be a 
return to the old scale of wages. When the proposed reduction is 
carried out wages will then’ be 20 per cent. lower than was the case 
eighteen months ago, 

The case of Vaughan v. The Governor and Company of Copper 
Miners of England, came before the Court of Exchequer on Thurs- 
day last. It was an action brought by Mr. Vaughan for injury 
done to his trees and crops by the fumes arising from the com- 
pany’s smelting works at Swansea. A rule had been obtained to 
set aside an order, made by Mr. Baron Channell at Chambers, to 
enter a suggestion on the record for removing the venue from 
Giemeeaualiie to Carnarvonshire, on the ground that in the 
former county the jury panel would consist chiefly of persons 
interested in the smelting trade, and it now came on for argument. 
Mr. Grove, Q.C., and Mr. Michael appeared for the plaintiff ; and 
Mr. Giffard, Q.C., Mr. Bowen, and Mr. Spencer Ollivant for the 
defendants. The court made the rule absolute for changing the 
venue, giving the plaintiff the option of trying it in London. 

Efforts are being made to get the proposed narrow gauge line of 
rails on the Great Western Railway extended to Britonferry Har- 
bour. A large and influential meeting of freighters, traders, and 
others connected with the neighbourhood, has been held, over 
which Mr. G. H. Bond, chairman and general manager of the 
South Wales Mineral Railway Company, presided. In opening the 
proceedings Mr. Bond alluded to the fact that Britonferry was the 
great outlet for all the South Wales mineral traffic, one freighter 
alone paying the enormous sum of £50,000 per annum for transit 
dues; and, as it was the intention of Mr. Talbot to lay down a 
third rail at his own expense from Neath to Port Talbot, he hoped 
the Great Western would be induced to plete the line to the 
docks and harbour of Britonterry. It was stated that if the 
narrow gauge was extended to the docks, harbour, and works in the 
neighbourhood, it would place them in direct and unbroken com- 
munication with Aberdare, Merthyr, the various coal-fields of 
Glamorganshire, the Midland Counties, and the north of England; 
and also with the narrow guage railway system to the east, with 
which a large and increasing trade is carried on. A memorial to 
the directors ef the Great Western Railway Company upon the 
subject was adopted, which has since been numerously and in- 
fluentially signed, and forwarded to the chairman of the board. 

A meeting of the creditors of Messrs. Shackleford and Ford, of 
the Swansea Spelter and Paint Works, has been held, at which a 
statement of the liabilities and assets of the concern was pro- 
duced. The liabilities were as follow:—Creditors holding security, 
£52,214; creditors unsecured, £24,352. The assets, including an 
estimate of £45,000 for the works, were put down at £74,261. To 
this amount is to be added about £3000 for furniture, stock on 
hand, and fixtures. A resolution was passed accepting a deed of 
assignment, which was signed by some of the creditors present. 





(From our own Correspondent.) 

THE Giascow Pic IRON MARKET—MANUFACTURED IRON—THE 
Coat TRaADE—VESSELS LAUNCHED ON THE CLYDE DURING THE 
Past Monto — ConTRAct FOR THREE LARGE STEAMERS BY 
Messrs. CAIRD AND Co., GREENOCK —UNSETTLED STATE OF 
IRONWORKERS IN COATBRIDGE — APPOINTMENT OF GENERAL 
SUPERINTENDENT FOR PERTH STATION—LAUNCH OF THE ‘‘ ANNIE 
Story ’—LauncH BY THE LONDON AND GLASGOW ENGINEERING 
AND Iron SHripsurtpING CoMPANY (LIMITED)—ConTRACT BY 
Messrs. ROBERT STEELE AND Co., GREENOCK—BETTER Pnros- 
PECTS ON THE CLYDE. 

THE pig iron market continues very inactive, and prices are agai 

rather lower. To-day (Wednesday) only 1000 tons repo’ at 

53s. 9d. cash, and 54s, three weeks. Quotations are as follows: — 





Pig I Mixed No.’s, Warrants, 53s. 9d. to 53s. 104d.; No. 1, 
GAB. bin Sd, to Se 6d; No. 3, Ba Oi. to Ss zi 
No. 1, 66s.; Coltness, No. ; Glengarnoc ‘Ardrossan) No. 
, li. The pena they the week rather exceed those =) the 
corresponding week o year. 

In manufactured iron we have no change to report in the 
market; prices are as follow:—Malleable, common_ bars, per ton, 
Govan, 10s.; Glasgow, £7 10s.; Blockhairn, £7 10s.; Drum- 
my £7 5s.; ag ytd 5s.; Muirkirk, £7 5s.; Monkland, 

fs.; Rochsolloch, £7 5s.; angle iron, £7 12s. 6d. om 
ship, £8 15s. to £9 10s.; boiler, £9 10s. to £10 10s.; nail rod, 
Glasgow, £7 15s. to £8; nail rod, Monkland, £7 15s. to £8; 
rails, £7 10s. to £7 15s.; railway chairs, £4 to £45s.; pipes, 
£5 


to £6. 

Coals have been in fair demand for home use and for shipping, 
at the following rates: — Main and common hard, for ship- 
ping, per tonof 20 cwt. laid down, 7s. 6d. to 8s.; best splint, per ton 
of 20 cwt. laid down, 8s. to 8s. 6d,; Wishaw household, for ship- 
ping, 8s, 2d. to 8s. 6d.; dross, laid down, for shipping, 4s. 6d. to 
6s.; household, best quality delivered, per wagon of 24cwt., 10s. 
to 13s. 6d.; second qualities, per wagon of 24 cwt., 9s. to 12s. 6d.; 
steamboat, per wagon of 24 cwt., 10s. 6d. to 12s, 6d. The advices 
of coal shipments at the principal ports show an amount rather 
above that of the corresponding week of last year. 

Vessels launched on the Clyde during the past month :—By 
A. McMillan and Son, Dumbarton, the Alceste, a wood ship of 
710 tons, for Hugh M. Patten, Greenock, for the Greenock and 
West Indian trade. By Aitken and Mansel, Whiteinch, the 
Caesarea, an iron s.s. of 530 tons, 130 h.-p., for the London and 
South-Western Railway, Southampton, for the Southampton and 
French trade. By John Reid mo | Co., Port G w, the Cairn- 
more, an iron ship of 1020 tons, for Nicholson and McGill, Liver- 
pool, for the Liverpool and San Francisco trade. By Dobin and 
Co., Govan, the River Boyne, an iron ue of 541 tons, for Har- 
grave, Ferguson, and Co., Liverpool, for the Liverpool and South 
American trade. By A. Stephen and Sons, Kelvinhaugh, 
the Abeona, an iron ship of 1054 tons, for J. and A. Allan, Glas- 
gow, for the Glasgow and Canadian trade. By Caird and Co., 
Greenock, the Cimbria, an iron s.s. of 2900 tons, 500 horse-power, 
for the Hamburg and American 8S. P. Co., Hamburg, for the Ham- 
burg and New York trade. ByC. Connal and Co., Kelvinhaugh, 
the City of Florence, an iron ship of 1220 tons, for George Smith 
and Sons, Glasgow, for the Glasgow and Calcutta trade. By R. 
Duncan and Co., Port-Glasgow, the Elizabeth Fleming, an iron 
ship of 825 tons, for the Albion Shipping Co., Glasgow, for the 
Glasgow and Otago trade. The cuatae of vessels launched during 
the month was eight, with a total tonnage of 8800 tons. Messrs. 
Caird and Co. havecontracted to build three large steamships for the 
North German Lloyd’s and the Baltimore f= aaa Company. The 
vessels will form the nucleus of a fleet of steamers to be employed 
betwixt Bremen and Baltimore. The dimensions of the steamers 
will be as follows :—Length, 285ft., breadth of beam, 39ft., depth 
to spar deck, 30ft. Their tonnage will be (builder’s measurement) 
2065 tons. They will be propelled by engines of 300 horse-power, 
having all the latest improvements—surface condensation, sate 
cast-steel shaft, superheating, &c. This line of steamers is 
possessed by the North German Lloyd’s and the Baltimore and 
Ohio Railroad Company in equal proportions, but will be worked 
by the former principally as emigrant and cargo ships, each 
vessel having limited accommodation for first and second-class 
passengers. 

The workmen at several of the malleable iron works in Coat- 
bridge are still in a very unsettled state, in consequence of the 
reduction of wages, which are now equalised at all the works; but, 
as a large section of the men have begun at other works, it is con- 
fidently anticipated that the rest will soon follow the example. 

Mr. W. Orr, who has for a long time been chief clerk to Mr. 
Ward, general superintendent of the Caledonian Railway in 
Glasgow, has been appointed to the office of superintendent of the 
Scottish Central section, rendered vacant by the death of Mr. 
Colin Croll. 

The Annie Story, a new iron sailing barque, of 620 tons, 
Aa at Lloyd’s, and twenty years in Liverpool registry, was, on the 
5th inst., successfully launched by Messrs, Alexander Stephen and 
Sons, from one of their ship building sheds at Kelvinhaugh. The 
vessel was named by Mrs. Sharp, the lady of the owner, R. G. 
Sharp, Esq., Maryfort, and has been chartered from this port to 
Batavia and Surabaya. 

There was launched on Saturday, by the London and Glasgow 
Engineering and Iron oe Company, limited, a handsome 

dle steamer, of the following dimensions and tonnage :—240ft. 

y 27}ft., 324ft. by 144ft., and 1000 tons b.m. She is to be fitted by 

her builders with steeple engines of the most approved construction, 

with all modern improvements. This vessel is another addition to 

the immense fleet of Messrs. Malcolmson Brothers, Portlaw, and is 
intended for their continental trade. 

Messrs. Robert Steele and Co. have contracted to build a com- 
posite ship of 1250 tons for Captain John Hamilton. 

A number of heavy oe contracts are all but completed 
by various firms on the Clyde ; and altogether, trade prospects are 
looking more hopeful, especially in the marine, engineering. and 
shipbuilding business. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our Correspondent.) 

NortuH-Eastern District: Cleveland Iron: Trade of the Tyne: 
Shipbuilding : Hartlepools — MINERS’ DEMONSTRATIONS AT 
ASHTON AND MANCHESTER — MIDLAND RaiLway: The New 
Direct Line to Manchester—IRONMOULDERS’ STRIKE AT BLACK- 
BURN—MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAILWAY 
—LAUNCH OF A STEAMER AT HvULL—GRIMSBY WATERWORKS 
CoMPANY—YORKSHIRE ASSOCIATION OF MASTER BUILDERS— 
State or TRADE: Leeds—WaTER AND GAS AT YORK—FAILURE 
or A Hoist—BuRstinG OF A CANALISED RIVER IN YORKSHIRE. 


As regards the north-eastern district, we may observe that the 
Cleveland iron trade has displayed some slight tendencies to im- 
pee during the past week. The stocks of pig iron have 

mn increasing of late; the warrant stores now contain about 
60,000 tons. The rail mills are running their orders low, but ad- 
ditional contracts have been secured recently, and there is a pro- 
spect of orders being obtained, provided that manufacturers can 
compete in prices with other districts where the cost of wages and 
fuel combined is much less than it is in the North of England. An 
impression appears to prevail that a further reduction of at least 
10 per cent. in ironworkers’ wages will have to be made shortly. 
It appears that 135 screw colliers loaded coal in the Tyne docks 
in January, being the go number which has taken in cargoes 
in ~~ month since the docks were opened. It also appears that 
the shipments of coal and coke from the Tyne docks in 1866 ex- 
ceeded the shipments of 1865 by 65,000 chaldrons, Itis understood 
that Messrs. Palmer and Co. (Limited) have laid down three new 
ships at Jarrow, and that Messrs. Leslie and Co., of Hebburn, 
are tolerably well supplied with orders. Iron shipbuilding on the 
Tyne is looking, in short, a little better. The various works in 
the Hartlepool district are pretty well employed. The Hartlepool 
Port and Harbour Commissioners are so cial ae 
that the bond debt is to be reduced to the extent of 3 

There was a demonstration of coal-miners on Monday at Ashton. 
Resolutions were passed in favour of the hours of labour in coal 
mines being limited by law to eight hours day; against con- 
tracts for service, as being entirely for the benefit of the master 
so long as the lahourer was not paid by the day, but by the piece, 
and is thus at the mercy of the master, who is not compelled to 
find him sufficient work to occupy his time; and condemning 
pee pe J the determination of the masters not to employ new 
hands wi 


r Quebec, whtspruce 
thout receiving with them a certificate of character from | stJobn.wht spruce 13 0 15 


their last place of employment. A miners’ meeting was also held 
at Manchester on Monday, calling upon Government to issue a 
a a — a a 
sions in ordshire, as the verdicts e juries _ 
so ast in aovonttnun wane nena bad before them. Those 
verdicts, it may be remarked, recommended a closer inspection of 


mines. 
With to what has been rather pompously announced as 
the new line of the Midland Railway between Manchester and 
London, it may be observed that the new portion of the continuous 
route commences at a juncture between Mi and Buxton 


stations, from which it passes in a north-easterly direction to New 
Mills station on the Manchester, Sheffield, and Lincolnshire Rail- 
way, over which the Midland trains, under ing powers, pass 
onwards for the few miles remaining to complete the connection 
with Manchester. The — of junction between New Mills is 
about thirteen miles, and the summit is about balf-way, viz., at 
Peak Forest, about seven miles from Millersdale. e i 
gradient in ascent and descent is about 1 in 90, considerable por- 
tions of the line being, however, on much easier gradients. The 
line has involved considerable engineering difficulties and expensive 
works, among which may ially be named the great Peak 
Forest or Done’s Hole tunnel, of about two and a-half miles inlength, 
cut for its entire course through solid limestone rock. The London 
and North-Western crosses the Midland at a height of 400ft. 
above the level of the railin the Done’s Hole tunnel. Another great 
work on the new line is the Milton Viaduct, of brick and stone, 
which has fifteen arches of 5U0ft. span, giving a total of 750ft., 
the greatest height being about 105ft. There is an ironmoulders’ 
strike at Blackburn. 

The Manchester, Sheffield, and Lincolnshire Railway Company 
has made arrangements for supplying the engine-driver, guard, 
and stoker with every train with hot coffee at various stations on 
their line during severe weather. Gainsborough is one of the 
stations fixed upon for supplying this beverage to the men in charge 
of goods trains, and Retford for supplying it to those in charge of 
passenger trains. 

On Saturday a screw steamer was launched from the works of 
Messrs. G. and T. Earl, Victoria Dock, Hull, for Messrs. Moss and 
Co., of Liverpool. She was named the Amphis, and is one of the 
largest (if not the largest) steamers ever built in Hull. 

The Grimsby Waterworks Company has declared a dividend at 
the rate of three per cent. The directors have made an arrange- 
ment with the Manchester, Sheffield, and Lincolnshire Railway 
Company for supplying the shipping of the old and new docks 
with water by meter. The di rs propose to borrow £2500 for 
the purpose of extending the works. The dividend of the Norwich 
Waterworks Company is at the rate of 5 per cent. per annum. 

At a meeting of the Yorkshire Association of Master Builders a 
report of the committee was read, which contained a variety of 
recommendations, such as the doing away entirely with the bond— 
a document which had been devised for the purpose of knitting 
the members together into a united body, and inflicting certain 
penalties for an infraction of the rules of the association. It was 
the opinion of counsel that the document possessed no power, and 
it was, therefore, resolved to do away with it, resting for the 
future entirely on the honour of the members of the association. 

The Leeds Chamber of Commerce, reporting upon the iron, 
machine, and engine tool trades of that town and district, observes : 
— “* The iron trade has been unusually dull during the month, but 
some of the houses have received rather more orders during the 
last week. The iron girders for the Apperley Viaduct, weighing 
500 tons, have been made in the neighbourhood, and theiron rolled 
for them by a house in the town in the unprecedentedly short 
time of little over three weeks. The machine makers are nearly 
all doing less. The engineer tool makers are also very dull, few 
orders of any magnitude having lately been taken. The demand 
for cut nails is quiet.” 

The half-yearly meetings of the York Gas and Water Companies 
were held at York on Friday. Both companies were stated to be 
in a prosperous condition. The dividend of the water company, 
for instance, was at the rate of 6 per cent. per annum. The gas 
—— resolved to issue share capital to the additional extent of 


A rapid thaw of snow on the southern slopes of the Yorkshire 
wolds so filled the partly natural, partly artificial, course of the 
River Hull that the banks below Driffield burst, and a large tract 
of the Holderness country has been under water. The navigation 
from Hull to Driffield was suspended in consequence. 
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ON THE LONGITUDINAL COLLISION OF 
ELASTIC BARS.* 


1. In the journal Les Mondés, for the 10th of January, 
1867, page 69, appears an abstract of an investigation of 
much im practical as well as scientific, relating to 
the'collision of elastic solid bodies, by M. de Saint-Venant, 
an author already celebrated for the extraordinary skill 
and success with which he has solved some of the most 
difficult questions in the mathematical theory of elasticity. 

2. It is well-known that, according to the ord theory 
of the collision of perfectly élastic bodies, the total energy 
of the motions of translation of the bodies is held to remain 
unaltered after the collision; 0 if m and m’ be the 
masses of two such bodies, w w their velocities before 
the collision, and v and v their velocities after the collision, 
the principle of the conservation of momentum gives the 
equation— 

motemv’—=mut md; 
and the assumed conservation of the energy of translation 





gives the equation— 

mvt , mv? _ mu* am! ul + 

29 29 2g 2g’ ws 
and from those two equations the velocities after collision, 


v and v’, are determined. 

3. M. de Saint-Venant states that Coriolis was the first 
to suspect that, although when the striking bodies are per- 
fectly elastic no energy is expended in producing perma- 
nent deformation, a certain quantity of energy may never- 
theless take the form of internal vibrations, and may thus 
be lost as regards the motions of translation; so that the 
second of the peas uations may no longer be univer- 
sally true, even for perfectly elastic bodies, At the request of 
Coriolis, the problem was investigated mathematically by 
Cauchy, who confirmed the conjecture of Coriolis, and 
obtained solutions showing the expenditure of energy in 

roducing internal vibrations in certain particular cases. 

e same question was also investigated by Poisson, whose 
results as expressed in braical symbols with 
those of Cauchy, but his physical interpretation of them 
was different. 
4. The problem seems to have been neglected and for- 

tten for nearly forty years, until it was lately taken up 
By M. de Saint-Venant, who has solved it for all cases of 
perfectly elastic prismatic bars striking each other endwise 
with given velocities. The author enters into a detailed 
investigation of the state of disturbance of every particle 
of each of the bars, and, by mathematical methods of the 
most elaborate and ingenious kind, finally obtains expres- 
sions for the velocities of the centres of gravity of the two 
bars after collision, and for the energy lost in producing 
internal vibrations. Those final expressions are very 
simple, and notwit pg the abstruse and laborious 
processes by which M. dé Samt-Venant arrives at them, it 
appears to the writer that a7 can be demonstrated by 
reasoning of an elementaty kin 

5. It is well known that the velocity of translation of 
the common centre of gravity of the two masses is expressed 


by meine, and that ¢his quantity remains unaltered 


by the collision; and also that the energy due to the motion 
of both masses with that velocity remains unaltered, its 
ee such being indeed the case in- 
dependently of the elasticity of the bodies, and even 
a they should be perfectly soft. It is unn 4 
then, to take into consideration anything except the 
motions of the two bodies relatively to their common 
centre of gravity, and the energy due to those relative 
motions; and such is the course taken by Cauchy, Poisson, 
and M. de Saint-Venant. It amounts to supposing 
mu+ mu =0. 

6. Let the two bodies be prismatic bars, either of the 
same or of different substances; let their lengths be a and a’, 
and their masses per unit of length p and p’; so that their 
total masses arem —apandm'=a'p’. Let U be the 
relative velocity with which they approach each other. 
Then their respective velocities of approach towards their 
common centre of gravity are as follows :— 


le ) 
apt+ap” .. . 0) 


value being 


Velocity of m; w= U 


” oe tds —t .F.., ; 
aptap 
and the energy due to those relative velocities is— 
aput+a@apuw* _U* ap.ap’ (2) 
29 2g apr+ap nie ae 

This is the quantity of energy which is altogether expended 
in permanent deformation of the bodies, if they are per- 
fectly non-elastic, so as to remain in contact after collision. 
If the bodies are perfectly elastic, then, according to the 
ordinary theory, they rebound with relative velocities 
exactly equal and opposite to their relative velocities before 
collision; so that if v and v’ be their velocities after colli- 
sion, relatively to their common centre of gravity, v = — wu 
and v’ = — w’; and the energy given in equation 2 remains 
7, Bat th rdi founded 

7. But the ordinary theory is founded on the su ition 
that the compression and recovery which are the ‘cant of 
producing the rebound are performed simultaneously in 
the two bodies, and completed precisely at the same in- 
stant; and unless such is the case, the equations of the 
common theory do not hold, and others must be substituted 
for them. Now the transmission of a given state of com- 
pression from the surface of contact of the two bodies to a 
_ given internal particle of one of them, and of the recoil from 
that particle back to the surface of contact, occupy a cer- 
tain time, depending on the velocity with which an impulse 
is transmitted in the —in other words, on the velocity 
of sound in the body. sooquently, if the bodies are two 

ismatic bars striking each other endwise, it is necessary, 
mm order that the ordinary equations may hold, that sound 
should Coeepy the same time in travelling from end to end 
of each of the bars; that is to say, let & and # be the 
velocities of sound in them; then, in order that the ordi- 








* Abstract of a paper by M. de Saint-Venant. 
t Masses are sup 1 to be exp din uuits of weight. 








nary equations may hold, it is necessary that the lengths 
a and a’ should be proportional to those velocities; that is 
to say that— 


a a 


ie x 
and when the bars are of the same material, so that 
k= #, they must be of equal lengths, a = a’; otherwise 
the ordinary theory will be inaccurate, and the more in- 
accurate the greater the inequality. 
8. In other cases, let m be the which is soonest tra- 


versed lengthwise by sound; that is, let ‘ < > Then, by 


the time that the particles throughout a length of 
the bar m have had compression transmitted to them from 
the surface of contact, and have transmitted back a recoil, 
the particles of m’ have been affected in a similar manner, 
only throughout a on me bearing the proportion to the 
length of m that the velocity of sound in m! bears to the 


velocity of sound in m; that is, the proportion - 
the alteration of velocity impressed on the bar m by the 


Hence 


collision is to be computed, not as arising the collision 
of the whole masses of the bars, p a and # @; but from 
that of a pair of masses bearing to each ‘the propor- 


tion of pk to p' #. This gives, for the velotity of m after 


the collision, relatively to the common éentf® of gravity, 
the value— . 
jéc;« San i K 
P " P. ¥ 
=—U P A . 3) 





Npk+pk ap+adp? 
instead of — w, its value according to the ordinary theory. 

9. The velocity of m! relatively to the common centre of 
gravity is of course to that of m inversely as its mass, and 
is contrary in direction; and its value is— 





—vU.4P (2r#". _ 4p F 
° 0.8 (Fe ap+ajpl’ + & 
instead of — w’, its value according to the ordinary theory. 


The relative velocity with which the two bodies rebound 


from each other after the collision, instead of being simply | 





» (6) 





v—v=—u+ w=— J, that is, and opposite to 
the relative velocity of approach, as in the common theory, 
is as follows :— 
Vr=0—v=—U {2.22 + 5 gr 3), 

a’ pk+pk 13 ©) 
And the second factor of this expression is the ratio 
—= =—2= — %, in which the velocities of rebound 

U u u? 
of the two bars, whether relatively to each other or rela- 
tively to their common centre of gravity, are diminished in 
consequence of the transmission of impulse along them 
occupying unequal times. 

10. The energy of the recoil is obviously found by 
vee the energy of the collision, as given in equa- 
tion 2, by U2 and the fraction of the energy of collision 
which is spent in producing internal vibrations has the 
following value:— 

4.2% (14 2p 2h 
Ae OE A wer (1 a k} 
— 1422) 
(1+27) 
Such are the general formule arrived at by M. de Saint- 
Venant. 

11. If the bars are of the same material, or of materials 
in which sound travels with equal speed, so that / = &, 
the formule 5 and 6 are simplified as follows :— 
7, Yueotprtap 


yen oS seen 
—V* = 4p $2) {1¢ 

Fem ote (04 8) (Im 2) «9 
12. If the are also of equal mass per unit of length, 

so that p’ = p, the formule undergo the following further 

simplification :— 

—V-—%= —2=%,; 
oan toate bat a (5B) 

Ve _ a? 
l—7=1-F caida (6B) 


This last was the case investigated by Cauchy, who gave 
the particular results, that it is only when the bars are of 
equal length, as well as of equal section and similar mate- 
rial, that the velocity and energy of rebound are equal to 
the velocity and energy of approach; and that when one 
bar is twice the length of the other (so that a’ = 2 a), half 
the velocity and three-fourths of the energy of the collision 
are lost in the rebound. M. de Saint-Venant adds that 
when one bar is infinitely long there is no rebound, the 
whole energy being expended in producing internal vibra- 
tions. 

13. The writer has been informed by Sir William Thom- 
son that he has investigated this subject without any 
knowledge of the previous ‘researches of others. The 
results will a in a forthcoming publication, and are 
summed up in the annexed extract, which Sir William 
Thomson has been so good 4s to furnish. 

W. J. M. R. 


Glasgow University, January 21st, 1867. 


EXTRACT FROM THOMSON AND TarT’s “‘NaTuRAL PHILOSOPHY.” 
Sections 303, 304, and 305. ; 
302. When two elastic ies . . . impinge some portions 
of their previous kinetic energy will always remain in them as 
vibrations. A ion of the loss of energy (miscalled the effect of 
imperfect elasticity) is necessarily due to this cause in every real 
case. . . . Forces of elasticity are, to a close degree of 
accuracy, poy Ag agers to the strains, the linnits of 
elasticity, in solids, which, like metals, glass, &c., bear but 
small deformations without ent change. Hence, when two 
tim ter and some- 








similar, the velocities of all 
ing times of the impacts will be 


Hence the velocity of of a a ane 
i proportion previous v: 
the Newtonian law. hh, ticelion 





pact will bear a constant 
approach, which agrees with . 
probable that a very sensible portion, if not the whole, of the loss 
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of the shorter will, after 
in the same state as if it had struck another 
move as a rigid body after 

the other will, alo 


with a motion of its centre 
vity, calculable from the principle that its whole momentum 
an 
the 


amount exactly equal to the momentum 
have also a vibratory motion, of which 
whole kinetic* and potential energy will make up the deficiency 
which we presently calculate in the motions of 
centres of inertia. For simplicity let the Jonger body be sup- 
to be at rest before the collision: then the shorter on striking 
. ‘The longer bar will move away 
ith the same momentum as, and therefore with less velocity of 
its centre of inertia and less kinetic energy of this motion than, 
the other body had before impact in the ratio of the smaller to the 
greater mass. It will also have a very remarkable vibratory 
motion, which, when its length is more than double that of the 
other, will consist of i 


through its length, 
fact, of every particle of it, to take place by “fits and starts,” not 
continuously. 
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THE MIDLAND RAILWAY THROUGH ROUTE 
TO THE NORTH. 
Upwarps of ten years elapsed after the first railway passen- 
ger carriage, the Experiment, had started running between 
tockton and Darlington, before railway passenger carriages, 
and locomotive engines for hauling them, were seen in or near 
London. The Experiment had its name suggested by George 
Stephenson, who was tolerably sanguine that he could work 
mineral traffic quickly and economically by rail, but was not at 
that time so sanguine with regard to nger traffic, as the name 
he gave to the first railway coach indicates. The ugly yellow cara- 
van, which was seated all round and had a long table in the centre, 
was more like a showman’s box than a passenger carriage. Its 
sides bore the motto of the company—“ Periculum privatum, 
ica utilitas.” There was not anything like universal con- 
dence as to the safety of the new mode of travelling, the motto 
to the contrary notwithstanding, and grave doubts were enter- 
tained by many that those who ventured to try it would expose 
themselves to the most serious risks of life and limb. The event 
proved that the first member of the motto might stand with 
propriety, for the Experiment, and the improved carriages 
which were speedily added, demonstrated that they were as free 
from danger as any other mode of conveyance, and abundantly 
made good their title to be of public utility. This has been further 
demonstrated by the enormous crop which has sprung from that 
seedling, namely, a stock in the United Kingdom alone of 7,414 
locomotive engines, 17,997 passenger carriages, and 258,671 engines 
and railway vehicles of all sorts, at the end of 1865, exclusive of 
the much larger numbers in America and on the continent of 
Europe. The short infrequent runs between Stockton and Dar- 
lington have inaugurated a grand development to the running 
attained in the year just named, of 5,566,707 trains, for an 
te of 139,527,127 miles ; and that short length of pro- 
vincial railway has grown to 13,289 miles throughout the United 
Kingdom. 

an the Greenwich Railway was opened earlier, and its 
trains and locomotives were exhibited at a price for admission to 
look at them, London had not communication with the great 
manufacturing and commercial centres in the north until the 
line was opened to Birmingham, and: thence to Manchester, vid 
the Grand Junction, in 1838. 

The one routé to Manchester sufficed for a good many years, 
and although a good one from the beginning, it has been greatly 
shortened and the train s accelerated. The line was, after 
its first. opening, made di from Crewe to Manchester, and 
the bow, of which Rugby and Stafford were the two ends and 
Birmingham the crown, had a string —- to it by the con- 
struction of the Trent Valley, from Rugby to Stafford. Subse- 
quently to the opening of this first route by railway to Man- 
chester, the Great Northern, approaching the tempting localities 
westwards so near as Retford, has had its arrangements satisfac- 
torily worked for through booking to Manchester and Liverpool. 
The Great Western has also its through route, although longer 
than the others, by which the public may satisfactorily travel 
between London and Manchester and Liverpool. There is now 
a fourth Richmond in the field—the Midland—which offers the 
shortest route of the four. 

It is not wonderful that with its main line reaching London 
so near as Hitchin, about thirty-two miles distant, the Midland 
should have desired to convey its goods and ngers for the 
remainder of the dist » 4 duct its c in its own way, 
without being trammelled with agreements about running 
powers or traffic arrangements other than those to which inde- 
pendent companies are subject in honour and fair dealing. For 
the ——- of its system, in so far as London is concerned, 
the Mi is providing ifs own magnificent passenger station 
at St. Pancras ; it has already its stupendous goods station and 
warehouses at Agar Town; and the works are being vigorously 
—- upon its new Ime from Euston-road, St. Pancras, to 

‘ord. So 
system. 








much for the southern part of the Midland 


For a number of years past the Midland line from Derby to 
Buxton has been o br traffic. The London and North- 
Western has a line Buxton to Manchester, but the lines 
are not continuous, and the stations of the two companies, 
although close together, are still distinct, and change eae 
and re-booking are ———- to — proceeding beyon 

Buxton either north or sou 'o remedy this defect, and to 
complete its through route to Manchester, the Midland has con- 
structéd a new and very direct line from a point to the north of 


| Bakewell, in Derbyshire, to Chapel-en-le-frith and New Mills, 


near which, at Woodley Bridge, it forms a junction with the 
_* “ Kinetic energy” used by Sir Wiliam ‘Thomon and Pro- 
fs the phrase y Sir jem mon 


energy 
fessor Tait to denote that form of energy which is due to motion, 
called ** actual energy.”"—W, J. M. RB. 
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Manchester, Sheffield, and Lincolnshire line, and in connection 
with it completes the route to Manchester and Liver- 
pool. The new line was Me for passenger traffic on Friday, 
the Ist instant, the works having been inspected a few days pre- 
viously, for the Board of Trade, by Major Rich, RE. It should 
rather be said the work, for the new portion of the line was 
inspected by Major Rich and passed several months since, but 
an unexpected slip of a serious nature occurred in a portion of 
the new line at Bugsworth, near the northern junction, which 
aes the goods traffic that had been commenced, and sus- 
pended the passenger traffic until now. The slip, which affected 
the works for the extent of about half a mile, consisted of a 
stone viaduct and a heavy embankment, and is supposed to have 
been caused by the weight having been placed upon a treacherous 
schistose vein, dis at a rather acute angle, upon a thin 
layer of sand. The repair of the works as first constructed in- 
volved operations of too formidable a nature to be attem if 
the opening of the line at an early date was to be considered a 
paramount object. In the unforeseen emergency Mr. Barlow, 
the engineer of the company, recommended a temporary devia- 
tion, an idea which has been carried out with great vigour and 
success by the contractors, Messrs. Eckersley and Bayliss, under 
the direction of Mr. Langley, the resident engineer. The atten- 
tion of Major Rich in his i ion last week was confined to 
this portion of the work, which consists mainly of a viaduct 
constructed of Baltic timber of very large scantling ; the up- 
rights placed at about fourteen feet between centres, and the 
diagonal ties, longitudinal and lateral, as close together as they 
can be placed. The materials and the details in the knitting of 
this very massive, though in no place lofty structure, were 
closely examined by Major Rich, and three locomotives, closely 
coupled, were driven along at various speeds, and rested on all 
parts in turn, to test the deflection, which was found to be 
almost inappreciable. The contractors are now at work upon 
the slipped works, which after being thoroughly footed and made 
good throughout, will be adopted as the permanent road. There 
is a heavy embankment of about 7000 cubic yards at one end of 
the temporary deviation, and a rock cutting of about 4000 yards 
at the other. The viaduct contains 50,000ft. of timber. The 
substitution of this work, in consequence of the slip, occupied 
nearly 400 men for about ten weeks. 

The new line just opened is about thirteen miles in length. 
The ruling gradients are 1 in 90, ascending to the Peak Forest, 
and thence descending to New Mills. As regards curves, the 
line may be taken as practically straight. The stations upon 
the line, after leaving the southern junction, are Peak Forest, 
Chapel-en-le-frith, Chinley, Bugsworth, and New Mills. The 
works, as m \ be supposed, are of a heavy character, a run for 
any length upon the natural level being almost unknown. The 
greatest work in tunnelling is at the Doveholes, under the Peak 
Forest. This tunnel is about two and a-half miles in length, 
and cut through the solid limestone rock. The innumerable 
copious springs of water opened in the mountain required great 
efforts for its clearance during the progress of the tunnel works, 
several engines of from 20-horse to 50-horse power being kept at 
work night and day in pumping. The London and North- 
Western line between Whaley Bridge and Buxton crosses the 
New Midland line over the tunnel at a height of about 400ft. 
There are also numerous deep rock cuttings and heavy embank- 
ments, and a fine viaduct of brick with stone facings in a part 
of the spacious valley of Chapel Combs. This, the Milton via- 
duct, has fifteen arches of 50ft. span, the greatest height being 
about 105ft. The construction of the line has occupied three 
years and four months. 

The general course of the Midland route to Manchester is by 
slight deviations to right and left upon a right line drawn 
between Manchester and London. The London and North- 
Western route is by a bow to the west, and the Great Northern 
by a bow to the east of such supposed line. The Midland is 
about two miles shorter than the shortest of the other routes, 
and it is intended to run express trains over it in four and a-half 
hours. The scenery by the Midland is probably finer and more 
varied than that on any line of equal length in England. The 
counties traversed are Middlesex, Herts, Beds, Northampton, 
Leicester; it skirts a boundary of Notts, Derbyshire, a nook of 
Cheshire, and a part of Lancashire. Amongst other rivers 
touched in its course are the Ouse, at Bedford ; the Ness, at 
Wellingborough ; the Welland, at Market Harborough; the 
Soar, at Leicester ; the Trent, at the entrance to Derbyshire ; 
and in that picturesque county many opportunities are afforded, 
even during the rapid railway run, of making acquaintance with 
the fair Derwent, the crystal Wye, and the rumbling Goyt. 

There can be little doubt that the Midland route will be a 
great favourite with summer tourists, uniquely rich as it is 
from Derby northwards in picturesque beauty in its hills and 
dales ; its rocks and streams ; its wooded heights and verdant 
hollows; the many important historical reminiscences suggested 
by the locality enhancing greatly its native and intrinsic charms. 








CARBON PHOTOGRAPHS.—In our number of the 30th November 
last we submitted to our readers some remarks upon ‘‘ The Pre- 
sent Position of Photography,” among which we of course alluded 
to the new carbon-printing process. Since then, some prints 
executed by this process have been forwarded to us by Mr. Nelson 
K. Cherill, a gentleman well known in photographic circles. 
The views in question represent the interior of several of the shops 
belonging to Messrs. John Penn and Son, with various important 
machines in the foreground. Subjects of this kind, representing 
as they do every seietion of shade from perfect whites to perfect 
blacks, are particularly well suited to show the merits of Mr. Swan’s 
invention, and Mr. Cherill’s productions are fitting testimonials to 
its advantages in an artistic point of view. We do not remember 
ever having seen photographs which combined so happily the 
literal exactness of photography with the softness of engravings. 
We certainly must congratulate Mr. Cherill on having so com- 
pletely mastered a process yet in its infancy. 

SWINDLERS.—A Nottingham correspondent sends us the follow- 
ing :—The other day a tall man of about thirty-eight or forty years 
of age called upon Mr. Henry Hind, Central Works, Nottingham, 
and represented that he had been recommended to look at his, Mr. 
Hind’s, machinery. He stated further that he was the represen- 
tative of Messrs. Sharp, Stewart, and Co., Manchester, and 
that his firm was very busy. He wished to select two lathes to 
enable them to complete an order for India, which required to 
be executed at once. Two lathes of the value of £220 were accord- 
ingly selected by him, a written order being given for the ma- 
chinery; and Mr. Hind was informed that upon his—the man’s— 
return home instructions would be sent by the inspector of the 
firm as to how the goods were to be sent. Business being thus 
concluded the tall gentleman made a polite request for the loan of 
26s. to pay his expenses back to Manchester, he having unex- 
pectedly run short of cash, and, believing him to be the person he 
represented, Mr. Hind advanced him the money. No communica- 
tion being received from Messrs. Sharp, Stewart, and Co., they 
were written to respecting the lathes, and the reply was that no 
such person as the one described was or had been in their employ, 
and he was supposed to be the same as had layed a similar game 
in other places. The swindler is believed to hail from Manchester 
or London. He is thoroughly conversant with engineering matters, 
and seems well posted up as to the extent and class of trade most 
cf the principal firms in the country are engaged in. 





Tue direct-action steam crane, invented by a French engineer, 
M. Chrétien, of which an engraving is annexed, is in use at M. H. 
Sursal’s docks at Bordeaux, for loading and unloading vessels. 
Very little explanation is required. The steam enters at the upper 
end of the cylinder E and escapes by the lower, the valves being 
worked by the connecting-rod 8 and the lever D. The connection 
between the boiler and cylinder is not shown in the sketch sent to 
us, but this is of little moment. On the top of the cone which 
covers the pivot of the machine is gglynamometer which shows 








DIRECT-ACTION STEAM ORANE, BOURDEAUX DOCKS. 





the weight raised by the crane, which works smoothly and quietly, 
while the action may, of course, be stopped at any point and the 
load kept suspended, without the intervention of wheelwork, 
ratchet, or any machinery whatever. The advantages claimed by 
the inventor for his crane are simplicity and rapidity of parts and 
of action, one man being able to manage it easily, cheapness, and 
small amount of fuel consumed. Another feature is the indica- 
tion of the weight raised by the dynamometer without a second 
weighing operation. 








NEW HOSPITAL CARRIAGE. 
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THIS seminen. which has been constructed by Messrs. John 
Woodall and Son, of Orchard-street, Portman-square, under the 
inspection and with the advice of Drs. Murchison and Horace 
Jeaffreson, is made as much as possible to r ble a private 
brougham ; the back is constructed to open on hinges so as to 
allow of the patient being easily put into the carriage while lying 
on a couch, which is made to slide smoothly upon rollers fixed to 
the framework; the door, opposite the side occupied by the 
patient, is made to open, and accommodation is provided for an 
attendant inside the vehicle. The whole is hung upon very easy 
springs, and is constructed sufficiently light to be drawn by one 
horse. Ventilators are introduced in the upper part just below 
the roof. The interior is painted throughout, so that the same, 
as also the vulcanised india-rubber mattress and cushion, may be 
washed and purified immediately after use. We may add that 
the makers have presented one of these carriages to the Hospital 
Carriage Fund Committee, which was formed in the early part of 
last year for the purpose, not only of drawing the attention of the 
public to the danger hourly incurred by street cabs being the 
common mode of conveyance for patients suffering from all kinds 
of infectious diseases, but with the view of obviating danger by the 
provision of special carriages. About £850 has been received and 
expended by the committee, and they are most anxious to receive 
further aid to enable them to carry on the work. 








THE LATE MR. WILLIAM DARGAN. 


THE death of a man who has contributed visibly and tangibly to 
the prosperity and commercial welfare of his country may natu- 
rally be regarded as a national loss, and we regret that our sister 
island has recently had occasion to deplore the demise of one of 
her sons, of whom it may be truly said ‘‘ his works will live after 





him.” Mr. Dargan presents a contrast to the majority of Irish- 
| men who have arrived at distinction in the particular careers 
| chosen by them. Asarule the majority commence their course 

in Ireland and culminate in England; but Mr. Dargan com- 
_menced in England, and then returned to his native shores to 
| reach the high position to which he ultimately attained. The 
| period at which he commenced to devote his energies to the prose- 
| cution of large public undertakings was most opportune for the 
| land of his birth. Railways, the pioneers of civilisation, had just 
endured the prelimi ordeal of discussion; they had been 
considered, Ph meen ae and finally adopted. Between the 
adoption of a plan and its actual execution there is, how 





ever, a great gap—ingens est hiatus—and the late contractor 
made his appearance on the scene in time to fill up this for- 
midable chasm. The point upon which he first satisfied himself, 
independently of other considerations, was, will such and such an 
enterprise ultimately succeed! If he came to the conclusion that 
it would, he threw himself into it with all the energy and re- 
sources at his command. At a time when money was scarce, trade 
fluctuating and uncertain, the advent of such a man was endowed 
with incalculable advantages. Not only did Mr. Dargan contri- 
bute by his own great resources to obviate the necessity for 
immediate payment for work done, but his example encouraged 
those who were hesitating respecting the investment of their 
capital ; it confirmed the anticipations of those who had already 
invested in the undertaking, and it induced others who had enter- 
tained an unfavourable opinion of the scheme to reconsider their 
determination, and ibly to ultimately view with favour, and 
to become shevchahiens in an enterprise they had at first regarded 
with distrust and suspicion. 

It would be to no p to mention the numerous works con- 
structed by the d gentleman ; it will be sufficient to refer 
to one of them, the Great Southern and Western Railway of Ire- 
land, which, in point of durability and excellency of construction, 
might well bear comparison with any line in England or elsewhere. 
The construction of the Dublin Exhibition of 1853, taking its 
accessories into consideration, was undoubtedly the greatest 
work ever executed by Mr. Dargan, and imparted a stimulus to the 
trade and prestige of the country that it is to be ho it will 
never lose. Pecuniarily, the result was not favourable to him, 
and, in all ge nage wy never expected that it would do more 
than recoup him for his outlay, which, unfortunately, it did not. 
Had honours been his ambition, they were at his service during 
the royal visit to the Irish metropolis; but, although he received her 
a and the Prince Consort at his residence at Mount Anville, 
he declined the honour of knighthood and of other distinctions. The 
Dublin, Wicklow, and Wexford Railway may be quoted as his own 
ee pe line. He took up the extension of it at a few miles out of 

ublin, and although not, nominally the contractor, inasmuch as he 
was latterly a member of the board, he carried it successfully over 
nearly miles of difficult and ed ground to the town of 

i y, gr, ag remaining sixteen miles into Wexford to 
be accomplished by successor. At the time that he brought 
his abilities and energy 


into the directorate the prospects of the 
line were at the lowest ebb, but before his death 





e had the satis- 
faction of witnessing them restored to a state of security and pro- 
sperity. ; 
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THE introduction of the differential pulley block conferred a 
great benefit on mechanical engineers, builders, and, in short, on 
all who require the services of acheap, simple, and powerful means 
of hoisting weights. The form generally used hitherto is known as 
Weston’s patent block. In the ann xed engraving we illustrate a 
highly ingenions apparatus intended to orm the same objects, 
patented by Mr. Eade, of se. Its construction will be 
readily understood from the following description: —On a 
shaft A, Figs. 1, 2, and 3, is fixed an eccentric A', on the 
periphery of which are fitted anti-friction rollers, B, B. On 
these is hung the fast toothed wheel, prevented from re- 
volving by the plate D. The wheel C has, however, a side 
motion on the arms of D, the projections C', C' sliding on plate 
D. This plate, again, has a vertical motion on the side of the 
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frame E, which is held in place by the projections E', allowing 
Sana C to move la ly with the eccentric, but not to re- 
volve. 

The wheel C is placed in gear with a toothed wheel F, which 
revolves on the A. The power is obtained by F having one 
tooth more than C, each revolution of the eccentric A' causing the 
wheel F to advance one tooth. On F is fixed a pulley F', ha a 
grooved and channelled J enya 4 to take the links of the chainH, 
which passes over F', is chain is single, having a hook at each 
end, so that while one is ascending the other is descending. The 
eccentric shaft is driven by means of an endless chain, I, working 
over the grooved ey G. A moment’s reflection will make the 

rinciple on which this pulley operates perfectly comprehensible. 
The inventor claims for it the following advantages:—It works 








EPICYCLOIDAL PULLEY BLOCK. 
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with great ease and very little friction 7’ very heavy loads, 
thanks to the friction rollers B,B. A great saving is effected in 
time, in consequence of one of the weight hooks descending while 
the load is ascending. All the wearing parts are made hard, which 
gives them great durability. The endless hand chain keeping 
alwavs one length may be wound round a drum, as in a crane, for 
whieh it is suitable. Any block may be converted into one of 
double power and strength by simply hooking one end of the weight 
chain to the beam on which it hangs, and placing a snatch-block in 
the loop thus formed. The wear on the A ors is much reduced in 
consequence of the weight chain only working at the same rate at 
which the load rises. The chains do not require any attention to 
prevent them twisting, as when they are hung up they right them- 
selves, and are not liable to catch the stop. 








PNEUMATIC BUFFERS AND SPRINGS—STERNE’S PATENT. 





GREAT WESTERN RAILWAY ROLLING STOOK. 
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We have repeatedly pointed out that the ordinary laminated | a large amount of dead weight, which is pay, Adoctintie. 
i be one depending 


steel spring usually fitted to ope stock can only imper- 
fectly fulfil the conditions with which it is intended to comply. 
Its elasticity is imperfect originally, and becomes more s0 every 
day as corrosion progresses between the leaves. It represents, too, 


Theoretically the best spring would 
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At the head of this article we illustrate a buffer and i 


on the elas- | spring, the invention of Mr. Sterne, of 25, Old Broad-street, w 
ticity of air or a gas for its efficiency. Many attempts have been | has undergone prolonged 


made to utilise the principle in practice, hitherto without much | Railway. These, as will be seen in the cuts (Figs. 1 and 2), are 


success, 


built up of alternate soft india-rubber rings and brass plates. The 











136 


THE ENGINEER. 





Fes. 15, 1867. 








india-rubber is chemically united with the brass during the 

cess of vulcanisation, and thereby the two become in’ le. 
The inner discs or plates are made with an aperture through the 
middle, the outer plates being solid, thus forming an air-tight 
chamber. It is clear that when force is exerted upon such a 
chamber, the soft rubber ring is compressed, and the enclosed air 
also, and thus we have a combination of the ordinary ind a-rubber 
spring and anairspring, both working in harmony. The rubber of 
which the ring is composed is shaped as shown in Figs. 1 and 2 
so as to add to the security of the chamber when force is exerted 
upon it, by diminishing the surface of rubber exposed to the action 
of the enclosed and compressed air. The change of form in the 


rubber ring when under pressure is shown in Figs. 4 and 5, 





In order to avoid any friction upon the rubber, by which it 
would be quickly destroyed, the brass is extended beyond the ring 
to a distance in proportion to the depth of the ring. The india- 
rubber, therefore, can never come in contact with the inner sur- 
face of the box. It is hardly necessary to say that these springs 
and buffers can be made of any desirable form; and that air-tight 
chambers, constructed in the way we have described, can be built 
up to any length required. It will be seen, too, that no me- 
chanical fittings are required to make a perfectly air tight chamber. 
The union of the rubber to the brass being solid, and not mere 
adhesion, the joint is completely impervious. We have thus a 
combination of two elastic media, capable of absorbing more pres- 
sure, and possessing greater sensitiveness, than any others that 
can be employed. Unlike a steel spring, which, if made to absorb 
great pressure, is rigid until a considerable initial weight is 
brought to bear upon it, we have a spring which, if made to ab- 
sorb an amount of pressure greater than any steel spring in use is 
made to sustain, is yet sensitive to a very slight pressure. Thus 
the ‘smaller vibrating influences” are counteracted. A great 
saving of space is effected. While a volute spring is required to 
be 10in. long in order to get a stroke of 2hin., a spring din. long 
constructed on Mr. Sterne’s plan, will give an equal length of 
stroke. Again, it will be seen that with this form of spring all 
liability to accident from breakage is reduced to a minimum. 

Mr. Sterne’s buffers have been in use for the past eight months 
on the Great Western and several other railways, and in every 
case have, we believe, given excellent results. 


NAVIGATION OF THE SEINE. 

Muc# attention has been lately directed to the introduction of 
steam on canals and canalised rivers, and as the subject is an im- 

rtant one we lately deputed a special correspondent to inquire 
into the navigation of the river Seine, on the upper weters of which 
steam traction of a very peculiar nature has been employed for 
several years with the greatest advantage. 

As the system of towing with barges which haul themselves 
along by a continuous chain resting on the bed of the river has, 
since its successful establishment on the Seine, above Conflens, 
been tried and proved inapplicable to the conditions which prevail 
between Conflens and the sea, we shall be able to point with 
certainty to the species of navigation for which it is adapted, and 
to indicate most of the obstacles which, occurring in any river or 
canal, would render its adoption inadvisable. 

The probability that many of our readers will see more of the 
Seine this year than they have ever seen before, will give an addi- 
tional interest to the subject. 

Those who intend to follow the interesting programme of experi- 
ments on agricultural machinery put forward by the Imperial 
Commissioners, will be brought into immediate contact with the 

eculiar towing arrangements which we are about to describe, fora 
sa proportion of the competitive trials will take place on the 
island of Billancourt, in the Seine. . 

The establishment of a line of steamers by Messrs. Gaudet 
Fréres, of Paris (who are in connection with and represented by 
Messrs. Pickford and Co.), running directly between London and 
Paris, was accomplished in 1858, and is in itseif an interesting 
feature of the navigation of the Seine. The construction of the 
steamers for this line has been attended with peculiar difficulties, 
owing to the exceptional circumstances under which they were 
required to trade. No greater draft of water than 7}ft. could be 
permitted at any time, and yet the vessels must be of considerable 
carrying power, good sea-boats, and of sufficient speed to stem 
the current of the Seine and make four or five miles an hour ‘‘ over 
the ground” in: ascending it, besides which they are sometimes 
required to work on not more than 3ft. of water in very dry 
seasons. The masts and rigging must be lowerable, in order to 
pass under the bridges, and great facilities of steerage were, of 
course essential. These requirements were all fulfilled in the Seine 
et Tamise, Nos. 1 and 2—vessels of about 280 tons and 40-horse 

power, by weans of which a regular communication was established 
Louse the Thaines and the Quai du Louvre, under the very 
windows of the Tuileries in Paris. The first vessel named was built 
in France, and is a twin-screw; she commenced running in 1858, and 
must, therefore, have been one of the first, if not the first, of that 
class of vessels commercially employed. Her performance has been 
more satisfac ory than that of the Seine et Tamise No. 2, a single- 
screw vessel, builtin England; and Messrs. Glaudet Fréres have 
shown their appreciation of the advantage of the principle em- 
bedied in their first vessel by placing on the line in 1865 the 
Esther, a twin-screw of 400 tons burden, French built, which ad- 
mirably fulfils all the requirements of the trade. She has, under 
favourable circumstances, made the run from Havre to London in 
twenty-three hours. Considerable delay is experienced at the 
locks on the Seine during dry seasons, but when there is plenty 
ofwater in the river, as at present, they are all thrown open, and 
the navigation proceeds without them. 

As far as Rouen, which by the river is more than forty miles 
from Havre, the navigation is that of an estuary, much impeded 
by mud and sandbanks, but available for vessels of from 500 tons 
to 600 tons burden, so that Rouen is a maritime port of consi- 
derable activity, and carries on a foreign trade of importance. It 
has in its vicinity some large engineering shops, and its cotton 
factories are now attracting attention. 

Here the first bridge is encountered, the tide ceases to have any 
considerable effect, and the navigation of the Seine as a river 
begins. When we remember that it leads to a city second only 
to London in the number of its inhabitants, and depending on a 
smaller number of roads for its supply than London does, we can 
readily appreciate the importance of this natural highway. The 
ordinary tug-boats plying between Rouen and the sea do not, in 
general, work higher up the river, but their place is taken by 
stern-wheel barges, some of which are used for towing only, but 
most of them are long lighters, carrying a considerable cargo. 

The screw is not so much used as might be expected, and it 
appears doubtful if it will replace the old stern-wheel, which 

,8eems in almost as much favour on the Seine as on the smaller 
rivers of the States, where it is used on account of its suitability 
to exceedingly light draughts of water; and the ‘ down west” 
skippers hoast that their craft will ‘‘ go anywhere over the country 
after a heavy dew.” 

It was with a host of these vessels, the property of large and 

owerful associations, that the chain-towing company of the 

ower Seine had to compete, and failed inthe attempt. The caus 











of its failure will, however, be more apparent when we have 
described the chain system as carried out by the two successful 
companies working from Conflens to Paris, and from Paris to 
Montereau. : 

In 1852-3 an experiment was made with a chain of about two 
miles long Jaid in the Seine at Paris, and used for some time to 
tow barges through a part of the city where, from the construction 
of the quays, horse-towing was rendered difficult, more especially 
as the stream through some of the bridges was very rapid. After 
many preliminary difficulties were surmounted, and the towing on 
this short line had become an evident success, the promoters of 
the system began to make arrangements for extending their 
operations, and a company was formed to establish a chain from 
Conflens, at the mouth of the Oise (a distance of about forty- 
four miles down the river), to Paris. Guided by the experience 
obtained on the shorter line, not much difficulty was encountered 
in bringing this one into working order. The physical conditions 
of the river continued the same throughout both sections of line, 
the current and depth were uniform, and the bed was sandy or 
soft, and very regular. Rising in a comparatively level country, 
the Seine does not bring down the quantities of gravel and stones 
which are transported by streams coming from Alpine or other 
mountain regions, nor is it subject to sudden floods as they are. 
It is in consequence of the great regularity of its flow, coupled 
with the fact that its stream is too rapid in general for economical 
towing by paddle or screw, that the Seine is peculiarly adapted for 
chain traction. Immediately on the of the Conflens chain, 
which very soon became apparent, there were proposals for the 
employment of the system on many other rivers; but none of the 
schemes brought forward were matured, and we believe the Seine 
continues to be the only river possessing this peculiar means of 
towing. Its application to the Rhone was quite impossible, 
owing to the very tortuous nature of the navigable channel, 
and the irregularity of the current; besides, the great 
beds of gravel and stones, amongst which the river runs, 
shift with every flood, and in some places a hundred or more yards 
of chain might be buried in a single night some feet beneath a 
sandbank. An Imperial decree was obtained in 1856 for laying a 
chain from Lyons to Saint-Symphorien, on the Saédne, but the 
project was abandoned from iderations similar to the fore- 
going. In the same year, however, another imperial decree was 
issued to M. de Hercé, for the formation of the Compagnie du 
Tonage de la Haute-Seine, which, under the able management of 
M. Callon, has had a flourishing career for the last ten years, and 
now performs the entire haulage on the river between Paris and 
Montereau, a distance of nearly sixty miles. 

The chain employed by this company is manufactured at St. 
Amant, in the depart-nent du Nord. The iron used for it is 18 
mm. (‘709in.) in diameter, the links being about 4jin. long. It 
in no way differs in appearance from an ordinary chain cable of 
light weight, but the welding of the links is stated to be a matter 
of more special importance in chains for this purpese than for any 
ordinary use, as the vibration in passing rapidly round the drums 
of the windlass is soon fatal to a link in which the weld has the 
slightest imperfection.* The chain is moored only at the ends, so 
that the sixty miles are all in one length, and a channel is cut for 
it in the sills of each of the twelve locks on the river between 
Paris and Montereau. 

The locks are 320ft. long, 50ft. wide, and have 5ft. of water over 
the sills. They are, however, only used when the river is low, and 
none of them raise the water more than about 2ft. 

What the French call un passage navigable—i.e., the main body 
of the river—passes beside them, andisalways made use of when the 
level of the water permits. It isaconsiderable drawback when the 
tower is obliged to go through the locks, as then her convoy of 
from twenty to thirty barges, ranging from 100 tons to 250 tons 
burden, must be separated into three or four sections, and much 
time lost. This compuny employ nine towing vessels, of which 
our engravings illustrate one of the most recent type; but very 
little variation has been made in the arrangement of the machinery 
for several years, so that all the boats in use are almost similar to 
that which we have illustrated. 

To work a large traffic with several of these vessels on one con- 
tinuous chain may, at first sight, seem a difficulty, but it is easily 
explained. The towers work ewch on a section of the line, and 
never pass one another, the train of barges being transferred from 
the custody of the ascending boat to that of one which it meets 
returning from the delivery of the previous convoy at its destina- 
tion. We have no data for determining the length of chain 
‘*holding” on the ground as the towing barge advances, but it 
would seem to require only a very short length lying on the bot- 
tom to give the required resistance without coming ‘“ home.” 
Were this not the case the ‘‘slack,” which is practically unavoid- 
able, would be a source of considerable difficulty. As it is, the 
effect of slack chain is not noticeable on the incoming chain, which 
is always strained by the effort of traction; but at thos» parts of 
the river where there are a few fathoms of chain more than the 
length of the ground requires, it does not run off the winding 
druins with the same facility that it does in reaches where the 
line is comparatively ‘‘taut.” When this tardiness of paying out 
takes place there is an accumulation of chain under the last groove 
of the after-drum, just where the cbain enters the channel by 
which it runs out over the stern. When this has gone on for a 
short time, so that there is a heap of perhaps three or fuur fathoms 
of chain tumbling over and over, apparently in imminent danger 
of becoming entangled, one of the bargemen comes with a piece of 
ropeyarn, and with great dexterity lashes a link which is just 
passing off the drum to one at the other end of the tangle just 
emerging into the channel, and the whole *‘ bight” is carried over 
the stern in an instant. 

From our engravings (p. 138) of the towing-boat La Ville de 
Sens, constructed by M. Deitz, a very clear idea of these peculiar 
vessels will be obtained. Figs. 1 and 3 are longitudinal and cross 
sections of the boat, and Fig. 2 a plan on deck, to a scale of 
1-120th of full size. Her principal dimensions are as fol- 
low : — Length over all, 131ft.; breadth over all, 23!t.; depth 
of hold amidships, 6ft. 10in.; depth of hold near the ends, 
4ft.; draft of water, 1ft. 4in.; length of each boiler, 20ft.; diameter 
of each boiler, 4ft.; diameter of fire-box, 2ft. 2in.; length of fire- 
box, 10ft.; length of tubes, 10ft.; diameter of cylinders, L5in.; 
length of stroke, 32in.; diameter of chain drums, 3ft. 7in.; distance 
of axes, 8ft. 3in.; ratio of gear, slow speed for towing, 2°25 to 1; 
quick speed for down-stream, 93 to 100; width of gearing entabla- 
ture, 5ft.; width of engine entablature, 8ft. 2in. 

These boats are of 35-horse power nominal, and do not indicate 
more than 100-horse power when towing against stream, as we saw 
them, twenty-eight barges ranging from 100 to 250 tons burden; 
but it must be observed that most of them were light, having 
brought down goods to Paris, and returning empty. The advant- 
age of working from a fixed point, as compared with expending 
force on a fluid medium, is plainly seen in this system, and is the 
mainspring of its success where its application is practicable. The 
ends of these boats are similar to each other in every respect, but 
the boilers (L, Figs. 1, 2, and 3) are not placed centrally, but just 
clear of the keel line on opposite sides of the vessel. This is done 
in order that the funnels and steam domes may not interfere with 
the channels, P, by which the chain passes along the deck. 

As will be seen on the deck plan and section, the end of the 
channels, O, is movable, turning laterally on a pivot y» (Fig. 7), 
distant 11ft. from the centre of the sheave, P, over which the chain 
passes in or out-board. These radial guides traverse freely on 
pulleys, which run on an angle-bar laid on the edge of the deck, and 
adjust themselves to the direction of the chain, which is, of course, 
altered at every shift of the helm. The channels, rollers, and all 

arts that come in contact with the chain, except the winding 
rum, are of wood. In turning bends of the river the tendency is 
always to pull the chain towards the inner bank of the curve, and 
the ascending boats do really shift it considerably nearer to a 

* The wear and tear of a good chain, however, is estimated not to exceed 

5 per cent. 











straight line than would do for another boat following to use; but 


this is corrected iy the next descending boat, which, returning 
witha comparatively slack chain—forthey do not tow down the river 
—and taking a wide sweep, replaces itin the centre of thenavigation. 

As will be seen on the deck plan the chain takes five coils round 
the drums, and even with this precaution there is sometimes a 
slip at starting, when an excessive strain takes place. 

Figs. 4 and 5 are end and side elevations of the engine and driv- 
ing gear; from the former will be seen the mode of shifting gear, 
by means of a pair of screws, v v’, passing through the boxes of the 
driving wheels, and turned by the pinions, x x, which are’actuated 
by a spur attached to the hand-wheel V ; fig. 6 gives a side view 
and section of the driving drums; fig. 7 shows details of the radial 
chain-guides at the stem and stern of the boat; and fig. 8 is a 
piece of the chain. 

These boats have condensers, and work to a pressure of 65 Ib. 
of steam. They are stated to consume only 2 cwt. of Mons 
coal per hour, whilst towing at the rate of 2} miles an hour 
against a stream on an average of two miles an hour. They can take 
barges containing 1200 tons of freight under these circumstances. 

A miniature chain and towing boat are in use on the canal of 
La Villette, which goes from the Seine, just above the ‘‘ Halle 
aux Vins” in Paris, to St. Denis, a distance of about twelve 
miles down the river. It cuts off a long bend of the 
stream passing by Sévres and St. Cloud, and is of great use 
to a large class of traffic coming up the river. This canal was 
executed in 1823, and is a fine picce of work, with locks 160ft. 
long and 45ft. wide, and 5ft. of water over the sills. During the 
present reign it has been arched over for more than a mile to form 
the new “ Boulevard Richard Lenoir,” at the end of which is the 
Place de la Bastille, directly under the famous column of which 
the canal passes. Very few visitors to Paris, when admiring one of 
the most famous historical monuments in the world, are aware 
that a steam navigation for vessels of 400 tons exists beneath its 
foundation. 








WESTMINSTER PALACE AND THE INTENDED PUBLIC BUILDINGS. — 
Admiral Sir Augustus Clifford, dating from the Houses of Parlia- 
ment, writes to us as follows :—‘‘ We are about to erect several 
public buildings, namely, the Courts of Law, the Public Offices in 
Downing-street, and the National Gallery, and to spend large 
sums of money upon them, and I think it a duty to point out the 
defects in the one in which I am now residing—Westminster 
Palace. Whatever may be the merit of the elevation or the 
beauty of the public chambers, which I do not deny, nothing can 
be worse than the interior arrangement of the residences. The 
passages and corridors are dark and gloomy ; the windows in their 
iron frames most inconvenient—when shut difficult to open, and 
vice versd, and the upper diamond panes are often blown open by 
the wind ; but above all, the ventilation—there is scarcely a day 
or a week in which the rooms are not full of smoke and soot, 
damaging and destroying the public furniture and the property 
contained in them. Instead of having built ornainental chimneys, 
like Burghley, Cobham, or Longleet, and many other houses in 
England, the smoke is attempted to be carried along a horizontal 
shaft to two hideous iron turrets, one over the Peers’ Entrance, 
discreditable to those who planned and those who built them. I 
am sure that all I have stated would be corroborated by Lord 
Charles Russell, by Sir Denis le Marchant, and all who reside in 
the palace. It may now be too late to remedy these defects, but 
it will be some consolation to endeavour to prevent their being 
repeated.” —Builder. . 

Swepisa Monitors.—The Paris Revue Maritime et Coloniale 
contains a report of the trial of the Swedish monitor John Erics- 
son, of which the following is a translation:—‘‘ This vessel made, 
during the summer of 1866, a voyage of more than two months’ 
duration She ran through the Cattegat and the North Sea, and 
beside the Swedish ports, she visited Copenhagen, Christiania, 
Horten, Frederickswern, Christiansund, and Stavanger. On her 
return the commander of the vessel, Mr. A. R. Cronstedt, captain 
in the royal navy, made a report, of which the following is a trans- 
lation:—‘ Advantages of the Monitor in Action compared to those 
of other Ships of War.—The movements of the monitor, much 
easier under all circumstances than those of rigged vessels of war, 
give her, in my opinion, a marked superivrity in the case of an 
engagement in the open sea. With the wind astern the monitor 
can always leave her ports open and fire her guns in all directions; 
the after part of the deck from the turret is longer than the fore 
part, and the waves are already broken, and the mass of the water 
has in great part disappeared before reaching the turret. With a 
cross sea, the monitor is also able to keep her leeward ports open 
for a long time, and to discharge her guns in any direction, the seas 
breaking to windward, and the mass of water is divided by the 
turret before reaching the port-holes. The roll is insignificant, 
except in very rough weather, and is always greatest to windward. 
In the case of rigged vessels, under sail, the contrary is the case. 
With the wind ahead, and the sea breaking over the bows. the 
monitor cannot keep her ports open so long a time, or to fire ahead; 
but in chis case the wind would doubtless oppose similar obstacles 
to the adversary with whom she might be engaged. The guns of 
the monitor placed in the centre of the vessel can be manceuvred 
with less risk and more facility in a rough sea than the broadside 
guns of large ships. The precision of fire is greater, for the reasons 
that the roll of the monitor is much easier, and the surface pre- 
sented by the enemy’s ship is much moreconsiderable. A monitor 
of the size of the John Ericsson can put about in much less time 
than a frigate, even when the latter is aided by the sails in making 
this movement. The many good qualities which the experimental 
voyage of the monitor has given me an opportunity of appreciating 
leads me to believe that in a general engagement the monitor is 
able, in most positions, to use her guns for a longer time and with 
more facility than an ordinary frigate. The speed of the monitor 
did not at first exceed six knots, but subsequently it rose to nearly 
seven. The easiness of the movements of the monitor was remark- 
able in comparison with the rolling and pitching of the corvette 
Oradd, which accompanied her. With the wind ahead the monitor 
rolled from three to four degrees, while the Oradd rolled from 
eight to ten; in a cross sea the rolling of the monitor was from 
eight to ten degrees, of the corvette from twenty-six to twenty- 
eight. The behaviourof the monitor during a storm surpassed all 
our expectations. On the coast of Norway, in a violent tempest, 
the monitor made three knots. The waves rose to a height of ten 
feet on the flag staff in front before breaking, sometimes the foam 
covered the whole staff, yet the monitor did not ship enough water 
through the turret to prevent the pumps from keeping her perfectly 
dry. The monitor is easy to manceuvre, as we have many times 
found in narrow channels, such as those of Géttenburg, Fredericks- 
wern, &c. In the Skagerak the crew were exercised at the guns; 
the wind was light and the sea calm, with a roll to the north-east. 
The wonitor took very little water on deck when seas struck her 
sides. The corvette Oradd received orders not to move, and the 
monitor manceuvred round her with great facility and precision. 
During the voyage the monitor was towed several times by the 
corvette in the open sea, and once among the sunken rocks at the 
entrance to Gittenburg. Among shoals and sunken rocks the 
monitor proceeded better alone, and it should be only in exceptional 
cases that she should be towed through such places. In my 
opinion the sea-going qualities of the monitor are greatly enhanced 
by her having but one tower. As for the health and well-being 
of the crew in general, nothing more could be desired; during two 
months and a half only one man was debarked in consequence of 
sickness. As it is difficult, when on the turret, to throw the 1 
and take soundings rapidly and correctly, and as the opening an 
closing of the signal whistle are done in a very imperfect manner, 
I take the liberty of proposing that a foot-bridge be constructed 
from the rear of the tower to the chimney, which it should pass 
round, and whence lateral arms should extend. This foot-bridge 
would obviate the difficulties complained of above, and would serve 
as a place of refuge to the crew when the deck is flooded.’ ”— United 
States Army and Navy Journal. 
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RAILWAY MATTERS. 


THE South-Western double line between Salisbury and Exeter 
will be completed by the Ist of March. 


A MEETING is announced of the London, Chatham, and Dover 
debenture holders to be held at the London Tavern to day. 

THE directors of the Salisbury and Yeovil Railway Company 
ae ey to recommend a dividend on the aw shares at 
the rate of 7 per cent. per annum for the_ past ~year, carrying 
forward a balance of hoo. 2 : 

THE directors of the Bristol and Exeter Railway Cupuy have 
resolved to recommend a dividend for the half-year ending the 3lst 
of December at the rate of 44 per cent. per annum, leaving a 
balance of £2474 to be carried forward. 


Durine the half-year the mileage performed by trains on the 
Midland Railway has been—with passenger trains, 2,680,059 miles; 
and with goods and mineral trains, 3,640,106 miles; total, 6,320,165 
a showing an increase of 524,612 miles over the corresponding 
peri 

Art the half-yearly meeting of the Great Eastern Railway, held 
on Wednesday, Mr. Samuel Laing, M.P., was duly elected a 
director in the place of Sir E. C. Kerrison, Bart, M.P., resigned; 
and at the board meeting, which took place immediately after the 
proceedings of the half-yearly meeting, Mr. Laing was elected 
deputy chairman of the tom | 

Ar the half-yearly general meeting of the Great Southern and 
Western Railway, held in Dublin, it was stated that the influx of 
tourists, owing to the Dublin Exhibition and the extraordinarily 
fine weather, had caused an increase in the receipts of £30,000, 
which enabled them to pay a dividend of 5 per cent., place £10,000 
to the credit of the reserve fund, and carry forward a balance of 
£10,000. 

Ar an extraordinary meeting of the Caledonian Company last 
week, it was proposed to raise £620,000 for the Lanarkshire 
branches and the new station at Edinburgh. As the chairman 
could not say how the £990,000 raised for the Cleland and Mid- 
calder branch and other schemes had been disposed of, the meeting 
refused its sanction to the proposed scheme, and was adjourned 
for a week that the required explanation might be prepared. 

Captain TYLER has inspected the Mellis and Eye Railway on 
the part of the Board of Trade. Captain Tyler expressed himself 
satisfied with the general condition of the line, but pointed out 
one or two alterations which he required to be made before giving 
his certificate. These alterations are to be carried out in a few 
days, and immediately on the receipt of the certificate traffic will 
be commenced upon the line, and be worked by the Great Eastern. 

THE debenture debt of the Blackwall Company being so fully 
secured by the revenue of the line, the directors considered it 
desirable that they should be in a position to issue a perpetual 
debenture stock as opportunity occurred, instead of borrowing 
money to replace debentures from time to time falling due. They 
would therefore ask the sanction of the proprietors to create a 
£4 10s. debenture stock under the Companies’ Act, 1860. 


Mr. Forsytu, the engineer of the North Staffordshire Railway, 
reports that the Burton branch is now completed and ready for the 
junctions with the company’s main line and with the Midland 
Railway, and that the Soak line will be ready for traffic in the 
course of the present half-year. Fair progress has been made by 
Mr. Brassey on the Silverdale, Madeley, and Drayton line con- 
tract, by Mr. Tredwell on the Audley lines contract, and on Mr. 
Barlow’s contract for works at the Stoke level crossing. 

Ar the half-yearly general meeting of the Great Eastern’ Rail- 
way Company held last Tuesday, the chairman stated that a saving 
had been made during the past half year in the working expenses of 
£50,000. The Whitechapel coal depét is to be completed by the Ist 
of July next, when a large coal trade from the North, vid Spalding 
and March, is expected. It was also stated that the true policy 
of the Great Eastern Company would be to get some of the traffic 
over their lines from Yorkshire and the North to London. 


Durine the month of October, 1866, the railway from St. 
Petersburg to Moscow conveyed 136,235 passengers, 55,667 1b. of 
luggage, 4 323,563 1b. of goods; and its receipts were 1,200,406 
roubles, which is 136,281 roubles more than in the corresponding 
month last year. From the Ist of January to the Ist of November, 
1866, this railway conveyed 1,170,725 passengers, 538,285 lb. of 
luggage, and 41,178,815lb. of goods. Its receipts were, during 
that time, 10,339,774 roubles, which makes an increase of 1,375,088 
roubles over the corresponding period of 1865. 

THE Stonehouse and Nailsworth line of railway, which is an ex- 
tension or branch of the Midland, was opened last week for public 
traffic. The line is only six miles in length, but has occupied 
three years in construction, owing to failures of contractors and 
the slipping of bridges. The line runs from the Stonehouse station 
of the Midland line in Gloucestershire, tnrough Dudbridge to 
Nailsworth, and was intended to be carried on through Tenbury to 
Christian Malford, but this extension is at present in abeyance. 
A spur is to be made from Dudbridge to Stroud, placing Stroud on 
the narrow as well as the broad gauge. 


Tue half-yearly general meeting of the United Kingdom Rail- 
way Officers and Servants Association was held on Tuesday, Lord 
A. Paget in the chair. The report stated that upwards of £5250 
had been paid to claimants under the provident branch. The 
George Stephenson fund was steadily increasing, and showed an 
augmentation of £50 during the last six months. Upwards of £10 
had been granted to special cases from the pension and accident 
fund, and a further investment of accumulating funds had been 
made, which made the value of stock purchased £1057, the inte- 
rest upon which would produce sufficient for three annuities. 
Various donations were received. 


THE directors of the Midland Railway state in their report that 
the traffic of the railway for the half-year ending the 31st of 
December last, as compared with the corresponding half-year of 
1865, showed an increase from coaching of £30,985; from cattle, 
of £4643; from merchandise, of £25,948; from minerals, of £10,689; 
total increase, £72,265. The amounts under these heads would 
have been considerably greater but for the unfortunate accidents 
which occurred during the autumn of last year to the Apperley 
Viaduct and other works on the Leeds and Bradford Railway, and 
the great land slip at Bugsworth, on the Rowsley and Buxton 
Extension to New Mills, whereby the traffic on both these railways 
was interrupted. 


THE following bills have been passed by Mr. Frere :—Dublin. 
Rathmines, &c., Railway ; Midland and Eastern, Norwich and 
Spalding, and Stamford and Essendine Railway; West Riding and 
Grimsby Railway; Drayton Junction; and Milford Haven Dock 
and Railway. There was no appearance for the Great Northern 
Railway (additional powers). The Wrexham Mold and Connah’s- 
quay Railway was a for a few days. Before Mr. Pal- 
grave the following bills have been passed :—Surrey and Sussex 
Junction Railway; Hayling Railways; Navan and Kingscourt 
Railway (deviations); Cambrian Railway (voting at meetings, &c.); 
and Garstang and Knot-end Railway. The Seabrook Harbour and 
Docks Bill was postponed. 


THE South-Western directors strongly recommend the proprie- 
tors to invest the board with full discretionary powers for com- 
pleting very important negociations with the broad gauge com- 
panies for the establishment of peaceful relations between the 

panies on principles which the directors trusted would be 
beneficial alike to the public and to the companies concerned, 
The proposed arrangements would provide for interchange of 
traffic between the several systems, and the opening of the broad 
uge lines: south and west of Exeter to this company, and the 
es of this company west of Exeter, as well as those of the 
Devon and Cornwall and Central Cornwall companies, open to the 
broad gauge companies, with through booking and equal rates. 
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NOTES AND MEMORANDA. 


A DESTRUCTIVE earthquake has taken place in Cephalonia. 
Lixurio is reduced to ruins, and the loss of life is appalling. 

Ir was an established law among the Chinese, more than twenty- 
four centuries before the Christian era, that the solar years should 
consist of 365} days. 

In the northern hemisphere the ascent of a high mountain causes 
a rush of blood to the head, and in the southern there is an attrac- 
tion of blood to the feet. 

THE civil year of the tians, like that of the Chaldeans, con- 
sisted of twelve months of thirty days each, which, together with 
five supplementary or additional days, constituted 365. 

THE last mail from Australia conveys the intelligence that traces 
of the unfortunate explorer, Leichhardt, have been found on the 
Gulf of Carpentaria, and also a portion of a skull near a tree, 
which bore the mark of Leichhardt, 

THE cross on the dome of St. Paul’s was forged at the Harefield 
copper works, near Uxbridge, under a tilt hammer worked by 
water. The hammer and anvil are still in existence, though the 
works have long since ceased to be used. 

Success may now be fairly said to have crowned the efforts of 
the Acclimatisation Society to introduce salmon into Australia, 
one of these fish, produced from ova procured from England, 
having been caught on the coast of Tasmania. 

THE Sandwich Islands exported 3,005,603 pounds of sugar in 
1862, and 5,262,112 pounds in 1863, and in 1864 the exportation 
almost doubled, having reached 10,414,441 pounds. New sugar 
plantations are constantly started, and the area of sugar land as 
yet untouched is very large. 

THE most celebrated silver mine in Europe is that of Konigsberg, 
in Norway, which is 180 fathoms deep. In the Museum of Natural 
History at Copenhagen an enormous mass of native silver is on 
exhibition, taken from this mine, which measures 6ft. in length, 
2ft. in width, and 8in. thick, and is estimated to contain 500 Ib. of 
pure silver. 

In 1866 the mortality in Staffordshire ttery and mining 
district was almost exactly 22 per 1000. onmouthshire and 
Wales lost 22°79 per 1000 of population in 1866; until the last 
two years this division used to rank before the west-midland in 
healthiness as tested by the scale of mortality, but the sanitary 
condition of Wales is deteriorating. 


Mr. ROBERT MALLET stated that the velocities of waves of im- 
pulse produced by the explosion of charges of gunpowder were in 
wet sand 824°915ft. per second, in discontinuous granite 1306°425ft. 
per second, and in more solid granite 1664°574ft. per second. The 
range of sand employed was that of Killiney Strand, and of granite 
that of Dalkey Island, both on the east coast of Ireland. 


In the district around Redruth, which abounds in copper mines, 
it is stated that in every 100,000 of the population 220 males 
annually die of pulmonary diseases more than females. This is 
not so bad as in the lead-mining districts, where the excess is 320 
in every 100,000, and the death-rate of men is double that of 
women. In the tin-mining districts of Penzance the superior 
waste of male over female life in the mining population of all ages 
is 104, 

A FRENCH fire alarm, invented by M. Robert Houdin, the well 
known ex-conjuror, is set in operation by the action of a very slight 
degree of heat u 
copper and another of steel, soldered together by their flat sur- 
faces. The copper expanding by warmth more than the steel, 
bends the strip so as to bring it in contact with a conductor and 
complete an electro-magnetic circuit, causing an alarm bell to ring 
continuously as long as the warmth is kept up. 


HIGHLY oxygenated compounds, such as the chromates and 
manganates, can be partially deprived of oxygen by steam, for 
which they immediately compensate themselves from the air. <A 
method has been patented in France for making this process con- 
tinuous, and thus drawing a steady supply of oxygen from the 
atmosphere. A current of steam is passed through a retort con- 
taining one of these compounds, and carries off with it a current of 
oxygen, which is collected in a gasholder where the steam is con- 
densed to water. 

Dr. Henry S. CHASE, in the Medical Investigator, an American 
paper, estimates that a mother and child under eighteen months, 
together require for the nutrition of the dental and osseous sys- 
tems, fifty-five grains per day of phosphate of lime for the former, 
and twenty-seven for the latter. These eighty-seven grains, he 
says, are contained in ten ounces of cheese, in ivtpeus ounces of 
peas, in thirty five ounces of fresh mutton, beef, or unbolted wheat 
flour, or in one hundred and seventy-five ounces (nearly eleven 
pounds) of fine flour, such as we commonly use—-enough to make 
a dozen loaves of baker's bread of the largest size. 


Tue Registrar-General has completed his returns of the deaths in 
the eleven divisions of England and Wales in the year 1866. The 
south-eastern division, as usual, heads the list, with a mortality of 
only 19°42 per 1000, although it includes many large towns, 
Brighton and Southampton among them; it is very rarely that a 
year’s mortality in this division amounts to 20 per 1000. Next 
come the eastern, the south-western, the south-midland, and the 
north-midland divisions, each of them having in 1866 a mortality 
of more than 20, but less than 21 per 1000; the eastern division 
happened to have in 1866 the least mortality of the four, but the 
south-western generally holds that position. 


THE mortality of Yorkshire in 1866 was 25°63 per 1000, and of 
the metropolis 26°30; but of late years Yorkshire has found Lon- 
don running rather a close race with it. In 1862 Yorkshire showed 
the best bill of mortality; in 1863 London; in 1864 Yorkshire; in 
1865 London; and now in 1866 Yorkshire again. The north- 
western division, Lancashire and Cheshire, closes the list with a 
mortality of 29°21 per 1000; ever year after year this important 
division has the greatest mortality of all, alt in 1866, with the 
hand of cholera heavy upon it, had three deaths to every two in 
the south-eastern division of England, or 50 per cent. more than 
that division. 

Ar the close of the year 1865 there belonged to the United King- 
dom 25,160 sailing vessels, of 4,845,142 tons, and 2708 steam vessels, 
of 821,731 tons, making a total of 27,868 vessels, of 5,666,873 tons, 
manned by 249,696 men. This is an increase in the course of the 

ear of 131 vessels, of 123,995 tons, and of 4375 men, the increase 
hes entirely in steam vessels, and the number of sailing vessels 
having decreased. To these numbers are to be added 919 vessels, 
of 93,436 tons, belonging to the Channel Islands, manned by 
5958 men; and 12,477 vessels, of 1,562,295 tons, belonging to the 
British possessions, manned by 94,369 men. The grand total of 
vessels belonging to the United Kingdom and its possessions at the 
end of the year 1865 is thus brought up to 41,264, of 7,322,604 
tons, manned by 350,023 men; an increase, as compared with the 
end of 1864, of 397 vessels, of 219,343 tons, and of 8524 men. 


MM. Rvo.z and FonTenay, of Paris, have obtained a new alloy, 
which may be very useful for small coin and many industrial pur- 
poses. It is com of one-third silver, 25 to 30 per cent. of 
nickel, and 37 to 52 per cent. of copper. Its inventors call it tiers- 
argent, or “‘ tri-silver.” The three metals, when melted ther, 
form a compound which is not homogeneous, and it is only by a 
process yet a secret that a malleable metal is produced. In 
colour it resembles platinum. It is susceptible of a very high 
polish, and is extremely hard and tenacious. It is not affected G 
exposure to the atmosphere, or by any but the most powerful re- 
agents, and is without odour. It can be supplied at 40 per cent. 
less than silver, and its greater hardness will give it marked 
It may serve as a substitute for plated articles, but 
will be most valuable for small coin, from the difficulty of coun- 
terfeiting, arising from the skill required in its preparation for 
coining. 


ma thin metallic strip formed of a ribbon of, 





MISCELLANEA. 
Tue French naval budget is to be increased by 7,000,000 francs 


this year. 

THE people of Castletown, Isle of Man, are petitioning for a 
light on Langness Point. 

THE Snider rifle has been tested in Phoenix-park, Dublin, by the 
92nd Highlanders, with complete success. 

THE area of land surface tributary to the Thames above Hamp- 
ton is 2,352,640 acres; the average annual rainfall is slightly under 
26 in., and the minimum 20 in. 

THE situation of the leak in the embankment of the Vartry 
waterworks, Dublin, has not yet been discovered, and much ap- 
prehension continues to exist respecting it. 

THE smallest quantity of water that has been known to pass 
over Teddington Weir, on the Thames, has been variously stated 
at — three hundred millions to four hundred millions of gallons 
per diem. 


As Temple Bar must be removed to make way for the new law 
courts, it has been well suggested to re-erect this venerable and 
respectable structure at one of the entrances to the Temple, to wit, 
that opposite the end of Chancery-lane. 

THE manufacture of the Chassepot rifle has been commenced in 
France, and 50,000 per month are to be delivered to Government ; 
it appears, however, that the artillery committee have ordered 
200 Remingtons in order to give that weapon further trial. 

JOHN MARTIN, a shingler at the works of Messrs. Kitson, iron- 
workers, Leeds, has been committed for trial, charged with 
placing, for purposes of revenge, a bar of iron amongst the wheel- 
- ba some machinery, which resulted in the breaking of a 
wheel. 

Tue gale and very high spring-tide of last week caused the 
Great ern to go off the gridiron at New Ferry. The great 
ship was moved about sixty feet from her position, and dragged 
her anchors. She has not suffered in the slightest degree, and 
will at once be replaced on the gridiron. 

Mr. BowbitcH states that clay removes ammonia from gas as 
perfectly as acids and metallic salts do. It has also a remarkable 
power of acting upon certain sulphuretted compounds in gas, so 
as to render them removable. The foul clay is worth 21s. per ton 
as manure, and costs the companies very little. 


A LETTER from Moscow states that the opening of the pany’s 
gas works took place on the 8th instant, in the presence of the 
mayor of the city, assisted by the governor-general, the grand 
master of police, and a large number of official dignitaries and 
influential citizens. A most brilliant was attained 


A COMMITTEE, consisting of Lord Henry Lennox, M.P., chair- 
man, the Comptroller of the Navy, the Accountant-General, and 
Mr. H. W. R. Walker, has been ordered to assemble with « view of 
ascertaining the possibility of not only rendering the accounts of 
the royal dockyards more simple, but of saving the public money. 

During the dry summer of 1866 the town of Nantwich was 
relieved from scarcity by the timely appropriation of the water 
of under-drainige from the Combermere estate; the ordinary 
supply of the town had failed, and the newly created discharge 
being found to be constant, a permanent arrangement has been 
made to secure it. 

Mk. WHITWORTH caused a ber of projectiles, termed by 
him “ rifled spheres,” to be fired both at Shoeburyness and Ports- 
mouth ; these consist in shot which have been cast spherical to 
the calibre of the major axis of the gun, with an allowance for 
windage, and afterwards rifled in the lathe. Fair practice was 
made with them at ranges of 1000 and 1500 yards. 


A suDGMENT of the Lords Justices has decided that debenture- 
holders of any line of railway have no hold upon the property of 
the line apart from its income or "at een They have their 
security in the ‘‘ undertaking,” and it has been generally supposed 
that under this term they are mortgagees of the whole property 
and effects of the company. But that is not so. 


WE understand that the old established firm of Messrs. Ray 
Brothers, of the Vulcan Ironworks, Sunderland, are making 
extensive additions to their machinery. Some time age they 
erected a steam hammer, which still remains the largest in Sun- 
derland, and they are now adding powerful lathes and slotting 
machines of the most improved kind, and other additions are in 
contemplation.” 

In addition to the ironclad frigate Hercules, 12, 5226 tons, 1200 
horse-power, and the turret-ship Monarch, 6, 5100 tons, 1100 horse- 
power, building at Chatham, the Lords of the Admiralty have directed 
a double screw steamer, to be named the Beacon, to be laid down 
at that establishment, and built during the present year. The new 
vessel is to be constructed on the ite principle, the frames 
being of iron, and the planking and other parts of wood. 


THE Meuse relates a melancholy accident which took place two 
days back at the coal-pit of the Bon Beuvre, at Jemappes, on the 
left bank of the river. Towards four in the afternoon the sides of 
the pit fell in, and the men below were unable to ascend. The 
greatest activity was immediately displayed by the authorities and 
population in the work of extrication, but fear is entertained that 
the men, twenty-four in number, will have ceased to live before 
relief can reach them. 


A TUNNEL is to be made under the Chicago river, where it is 
crossed by Washington-street, which will be 1,800 feet long, - 
having two passage-ways for trains, each eleven feet wide, with a 
third for general purposes. The masonry will be protected by a 
heavy sheathing of lead. Instead of boring under the bed from 
the ends in the usual way, this tunnel will be constructed by 
sections in coffer dams, taking up a portion of the river bed at a 
time, so as to obstruct navigation as little as possible. 


Some shot and shell of a particular form for penetrating under 
water were, at Mr. Whitworth’s request, fired at the target shi 
recently, at a distance of 20 or 25 yards. The gun was — 
so as to strike the side of the ship, which was oak built and from 
22 to 24 inches thick, about two Het below the water line. The 
result showed that the projectile, after striking the water about 
ten yards from the ship’s side, is just capable of passing ~——_ 
24 inches of timber at a depth of 3.75 feet below the surface of the 
water. 


WHEN lead paper is used to test gas, a strip about half an inch 
in width should be slightly crumpled, so that it will not lie flat 
when placed upon a table, and put into a piece of glass tube about 
three-eighths of an inch in diameter and four or five inches long. 
This tube is then to be joined by short india-rubber tubes to a gas pipe, 
anda stream of gas allowed to pass over the paper for not less than 
half-an-hour. A similar piece of paper, in a similar tube, should 
be compared with the test piece at the end of the experiment, 
and if the gas be free from sulphides both will have the same 
colour. If, on the other hand, it contains sulphides, the paper 
exposed to its influence will be found coloured. 


Ow Tuesday the examiners of railway bills held sittings at the 
House of Commons. Before Mr. Frere the following bills were 
considered and postponed until Monday :—The Great Western 
and Bristol and North Somerset (new lines); the Great Western 
and Bristol and North Somerset (sale or lease); the Bristol and 
North Somerset (arrangements). The Isle of Wight (Newport 
Junction) was postponed till the 25th, and the Airdre, Coatbridge, 
and Wishaw Junction was adjourned for some days. On Monday 
the Llanelly complied with the standing orders, and also the 
Worcester and Birmingham Canal Bill. Before Mr. Palgrave the 
Weald of Kent was postponed until Monday, and the Ryde Sta- 
tion deviation) to the 22nd. The Waterford, New Ross, and 


Wexford Junction was withdrawn, 
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merits of the designs are, first, convenience of arrangements ; 
and, secondly, the beauty of elevation. 

For the convenience of the public, the first great desideratum 
is a grand central hall, where barristers and attorneys and their 
clients may meet, and that the courts adjoining should be so 
separated from it that noise would never interrupt the business 
going on within these last; for although all the judges might not 
be sitting at the same time, yet the several parties to suits with 
their witnesses, &c., would be in waiting daily for their causes to 
be called on, and the continued buzz of conversation would, if 
heard in court, greatly distract the judges, advocates, amd jury in 
the due administration of their arduous task. We are surprised 
to find that some of the architects have ignored this leading 














evince a deep and well-read knowledge of his subject. We| closed. The plan adopted is the formation of an immense esta- 
wish we could say that the idea embodied in the plans had been | lishment in the extreme eastern corner of the city, which shall 
carried out in the elevations. Mr. Brandon has been more happy | eventually comprise all the metropolitan slaughterhouses, as well 
oe —_ rn bo nae 7 ag pte ‘a d | as beast markets. Actually, the new markets and abattoirs are 
Beer eee ee eee eee ee ee eee aot front, ana | within the fortifications, but virtually they are outside of Paris. 

the bridge over the Strand to the Temple, being gems in their way. The plot of ground devoted to the purpose is more than 


Mr. Scott’s design is, as might be expected, very elaborate, and | , he “ os E 
consequently expensive. Tesselated pavements, variegated stone | 3000/t. in length, and varying ate to 1600ft. ~ repo od 
250, square metres, and it: 


shafts to columns, and other ornamentation, predominate; but he | the area is said to be equal to 2 10 , 
has given a grand central hall, with a lofty dome; the frescoed | position, with the single exception of its distance from the 
roof and carved frieze “ lending enchantment to the view.” His | centre and the opposite sides of Paris, admirable. It lies 
Strand entrance is a noble specimen of art, and his bas-relievos | between two of the great roads leading out of the city, the Rue 


admit of effective treatment at the hands of the sculptor; but a 
feeling pervades the whole of want of solemnity of character, 
which is objectionable in a court of justice. Mr. Waterhouse has 
given two general views—one taken at a short distance, and the 
other from the Surrey bank of the Thames. The design lacks 
central altitude, but other and greater men fell into the same 


feature altogether in their plans, and provided instead only 
corridors for communication between the several courts. This is 
a serious omission, as the courts would become the waiting or 
lounging place for persons not directly concerned in the cause on 
trial, and would lead to the inconvenience of the bar and those to 





de Flandre and the Ponte de ]’Allemagne ; between it and the 
| fortifications there is nothing but the military road, which cir- 
| cumscribes the whole city. Skirting the oppusite side is the canal 
| of St. Denis, while another canal—that which brings the waters of 
| the river Oureq to Paris—separates the market from the abattoirs, 


whom free ingress, egress, and regress—to use legal terms—are 
great objects. 

The plans provided with central halls are those of Messrs. Water- 
house, Street, Brandon, Seddon, and Lockwood. Of these by far 
the most magnificent is that of Mr. Brandon, and he is also the 
only competitor who has made an external feature of this portion 
of the design. Mr, Waterhouse has provided a splendid hall, but 
we cannot admire the semicircular glass roof, as it savours too 
much of the Crystal Palace. Mr. Lockwood divides his hall into 
three parts, but this is objectionable, as one hall, and not three, is 
wanted. Mr. Seddon provides a long low hall. Mr. Street in this 
feature has not displayed his usual discretion, as his is much too 
small, and not conveniently placed for public business. Mr. Barry 
and Mr. Scott have provided halls, pod covered, as they should 
be, with a dome, which shows well in Mr. Barry’s elevations. Mr. 
Scott appears to have considered his hall as merely an internal 
feature of the design, probably from the difficulty of making such an 
object harmonize externally with a Gothic building; but we cannot 
clearly ascertain Mr. Scott's ideas on this subject, as he has not 
given more definite information on the subject than is supplied by 
a small bird's-eye view in pencil, contenting himself with giving 
portions of thedrawings to a large scale. From the circular hall in 
these plans the courts are reached by a kind of cloister, so that 
no sound can reach their interior. Mr. Scott has proposed an alter- 
native arrangement, which is, to cover the space surrounded by his 
ambulatory or cloister with an enormous glass roof. As we have 
said of Mr. Waterhouse’s roof, so we must say of Mr. Scott's: 
Such roofs give an idea of a conservatory, and are devoid of any 
architectural beauty. Indeed, these glass coverings are not at all 
consistent with the designs for such a structure as that under con- 
sideration, to say nothing of the difficulty of making them 
watertight and obviating the excessive heat and glare invariably 
present in summer, 

A strange coincidence occurs in the architectural character of all 
» designs, the eleven competitors having adopted the Gothic 
*. Garling is the only one who has sent in an alternative 
design of quasi-classic character, which is, however, simply a 
change in the style of the window opes, and the form of the 
mouldings; the tone of the building remaining unchanged in each 
set of drawings. 

In eleven designs, it is not strange, therefore, that a difference 
should exist in the relative merits of the plans. Those of Messrs. 
Barry, Abrahams, Garling, and Lockw are, to a certain extent, 
excellent in conception, but not such as to suit the advanced taste 
of the period. Mr. Deane, as we expected, has produced as fine a 
set of drawings, if taken in detail, as can be 
taken as a whole they are devoid of the grandeur essential toa 
splendid structure. Mr. Seddon’s plans are extremely large, and 
no doubt intended to place his design as clearly as possible before 
the public in a light to be understood by all. But there is a want 
somewhere of refined taste pervading the idea. Mr. Burgess has 








| 


esired; but when | within the limits of the city ; and all these necessary but not 


error, as, for example, Sir Charles Barry in his palace of West- | and falls into a basin with the canal St. Denis just outside. 
minster. His Temple Bar bridge is, to an architectural eye, a| The Strasbourg Railway just touches a corner of the site, while 
brilliant conception, and his arrangement of the courts and offices | the circular railway, which joins all the great lines, and will 
not to be surpassed; but, as we have said before, his central hall! very shortly make the complete circuit of Paris, passes just 
and roof lights are to be avoided, if possible. Perhaps he could | beyond the canal of St. Denis, and has a main station only a few 
suggest an alteration in the roofs and central hall. In Mr. Abra- | hundred yards from the gate of the abattoirs. The plan which 
hams’ plans we find great heaviness of elevation, and the Man-| accompanies this shows the general arrangement of the entire 
chester Exchange is clearly brought to the mind’s eye. z | establishment, which is not yet finished; but a portion of the 


i 
iecesaediee  etther this bthanig ys Soe ben tbh abattoirs were opened on the Ist of January, and are now in full 
| operation. 


tral hali lend style to his design, and the small arched windows at . . A : . 
When completed there will be sixteen abattoirs, marked A in 


once condemn the whole. In the arrangement of the interior, ‘ 

however, Mr. Abrahams has made up for many defects in his | the plan, aud as many sheds for cattle, sheep, and pigs, B and D; 

exterior by the convenience and taste displayed. Mr. Brandon | the majority of these thirty-two buildings will be each 300it. 
long by half that in width. The slaughterhouse for pigs, C, is 


has given a good bridge across Fleet-street, to succeed Old Temple 
Bar, and a tower of great altitude, but certainly not of great | 500ft. long, and has attached to it a large polygonal brdloir, or 
beauty. Mr. Brandon's design has features to be admired, and| gingeing house. The two octagonal buildings with four wings 
we dou pot that a sutsfactry rerult might be obtained if'eom-| Gach, marked E, Ey are the fowdoir for runing down the fee 
feature to be prized highly, that is to say, he has provided the and preparing the tripe. F, F, are the offices of the octroi, 
most efficient lighting of the building; but, again, to counterbalance where the city dues are collected befor A the meat leaves the 
this, we have the Houses of Parliament repeated in the clock | ®battoirs ; and G, G, the lodges of the officers in charge of the 
tower and adjoining domes and vanes, gilded of course. Mr. abattoirs. All this end of the establishment is now in full 
operation. 
Crossing the canal of the Oureq by the bridges thrown over 


Barry’s designs are more suitable for a cathedral than for law 
courts. Mr. Burgess has produced a design for a massive struc- 
rure calculated to last until the date 13867 shall be spoken of as | it you arrive at the market department, which, when completed, 
‘five thousand years ago ;” and in his bird’s-eye view St. Cle- | will contain three large markets arranged for cattle and smaller 
ment’s Danes church appears to be as a mere speck when taken in| animals, as shown in the plan. These three markets form 
juxta-position with its towering neighbour. The form is quadran- together seven squares, each of 300ft. Between the markéts and 
gular, and the general effect and also the internal arrangements tia cars? axe fice ka ee “pega ie ig agp aint es 
a ianoatiank, he canal are five laystalls and sheds, markec I, J. All th refuse 
It now becomes our duty to express some decided opinion as to | ° the place is collected in the dépotoir K, which is pr vided with 
the architects to whom the prize should be awarded, and we may | # Special canal in connection with the basin adjoining. The supply 
say that the choice lies between three, viz., Mr. George Gilbert | of water is abundant, and the arrangements for its distribution 
Scott, Mr. Alfred Waterhouse, and Mr. H. T. Lockwood. extremely ingenious; but we must reserve particulars for a 
future occasion. The buildings of the abattoirs are in masonry, 
but those of the markets are principally constructed of iron, 
much in the same way as the great Halles Centrales, or chief 


market of Paris. 

It must be explained that at present the great cattle markets 
from which Paris is supplied are held at Poissy and Sceaux, both 
places at a considerable distance. These are held each once a 
week. There is also a market held twice a week at La Chapelle, 
the quarter adjoining that of La Villette, where the new 
establishment is situated. All these markets, as well as a pig 
market held in another part of the town, will be abolished, and 
the market of La Villette will then be the only one for the 
supply of animals for the entire population of Paris, which now 
amounts to a million and three-quarters. 








rs 





NEW BEAST MARKET 


OF PARIS. 


Or all the new public establishments of Paris this is the 
largest, and certainly one of the most important. In the time 
of Napoleon I. it was wisely decreed that no cattle markets, 
slaughterhouses, or cemeteries should be permitted to exist 


THE AND ABATTOIRS 


agreeable appendages to a great city were established in an 
irregular circle just without the walls. This arrangement has 
been broken up by the extension of the city itself, which has 
overleaped the line of demarcation ; and at present nearly all the 





sent in a set of well and carefully-considered drawings, which cemeteries and slaughterhouses are within the walls, or, rather, 
reflect credit on the artist, but here the old French style is the fortifications, which form the limits of new Paris. Ener- 
clearly in the ascendant. Mr. Street’s drawings deserve a good | getic measures have been taken, however, to restore the former 
word, as they are mostly the work of his own hand, and’ order of things, and several of the old abattoirs have already been 


It will be seen, on reference to the accompanying plan, that 
every part of the establishment is furnished with rails, which 
will be in connection with a line not yet quite definitely 
arranged, but which will occupy the space marked R, RB, R. As 
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this line will form a branch of the Chemin de fer de Ceinture, 
the cattle sheds of the establishment will be in direct communi- 
cation with every part of the country. 

The new establishment reflects great credit on the authorities 
of the city of Paris, and upon the architect, M. Jauvier, the 
author not only of the general plan, but of all the details and 
arrangements, many of which demanded engineering knowledge 
out of the general line of an architect's duties. 


ROYAL NAVAL ENGINEERS. ° 

In presenting the following statement of the disabilities of which 
the engineer officers of the royal navy have to complain, -they 
desire, in the first place, to express their grateful sense of the‘con- 
sideration which the statement issued by them on the Ist of 
January, 1866, received, and which resulted in the grant of ordi- 
nary pensions to the widows of ‘‘engineers,” and increase of full 
pay to the “‘inspectors of machinery afloat.” 

But while fully appreciating these benefits, which affect only 
the higher and lower grades of the profession, they feel that the 
position of those officers who hold the intermediate place between 
those two grades is much in need of improvement. 

They therefore venture to submit that the “‘ chief engineers ” of 
the royal navy should be permitted to rechon for increase of full 
and half-pay the whole of the service which had been rendered 
previous to attaining that rank, instead of only four years, as is 
the case at present. 

The reasons upon which this request is founded were detailed in 
the document above referred to, but it will be necessary to recapi- 
tulate them. 

An engineer officer entering the navy must be of full age and 
possessed of the necessary attainments, educational as well as 
practical, to qualify him for immediately commencing a course of 
arduous and responsible service, extending over a period of from 
twelve to fifteen years (the average is now above thirteen years, 
and is rapidly increasing) before he attains the rank of chief engi- 
neer; and in many inst a iderable portion of that time is 
served in the capacity of senior engineer of a small vessel, where, 
being in charge of the sushiiies, te officer is called upon to per- 
form the duties and incur the responsibilities attaching to the 
position of chief engineer. It is therefore considered a very 
great hardship that so large a portion of time during 
which valuable service has been rendered should be lost. It 
will also be found that the average age at which an engineer 
officer arrives at ward-room rank is much higher than is the case 
with officers belonging to any of the collateral branches of the 
navy, and this disproportion will become greater in the future un- 
less means be devised to insure a more satisfactory flow of pro- 
motion; as during the past year the promotions to the rank of 
** chief engineer” have not reached one per cent. upon the number 
of juniors, and it thus appears certain that the long period now 
required to attain the rank of *‘ chief engineer” will hereafter be 
much extended. It should also be borne in mind, that in conse- 
quence of not having been promoted at an earlier period of life, 
the majority of the present ‘‘chief engineers” will be unable, 
under present regulations, to attain the highest rate of full pay 
allotted to that rank sufficiently early to realise any other advan- 
tage than the increased rate of half-pay or retirement contingent 
upon its attainment; and that a large number will fall short even 
of that benefit, by being unable to 1ender the amount of service 
required, viz., twenty-one years, in the rank of ‘‘ chief engineer;” 
cousequently that rate of full pay instead of being enjoyed for a 
moderate period as a reward for long and meritorious services, is 
practically unattainable, except by a limived few, who, from some 
unusually fortunate combination of circumstances, have reached 
the rank of ‘‘chief engineer” at an age considerably below the 
average. The engineer officers of the navy, therefore, trust that 
their request to be permitted to reckon their whole term of ser- 
vice fur increase of full and half-pay on attaining the rank of 
** chief engineer,” instead of the small portion now allowed, will 
meet with the favourable consideration of the Admiralty. 

The next srequest preferred in the statement of the Ist of 
January, 1866, was that a proportionate increase of full and half- 
pay should be allowed annually, instead of at intervals of five 
years, as at present. This request is submitted on account of the 
very great hardship experienced by those officers who, from illness 
or other cause, may be removed, temporarily or permanently, from 
active service, at a time when a large portion of the required term 
of five years has been served, and who, for want of the remaining 
portion of the term (possibly only a few weeks, or even days), are 
deprived by the present system of a very large fraction of their 
income, in some cases as much as one-fourth being thus lost to the 
officer. This would be remedied if a proportionate part of the 
increase now granted at intervals of five years were allowed for 
each year’s service, as it would then be impossible for an officer to 
lose more than one year’s time; and while the concession of this 
request would confer a very great boon upon the officers interested, 
the difference to the estimates would be so trifling, when spread 
over the five years, as to be scarcely worth notice. The engineers 
are led to hope that this request will be favourably received, from 
the tact that the old system of requiring five years’ service to be 
rendered for each increase of full and half-pay has been broken 
through in the case of other classes of officers; and although they 
have ventured to submit that increase of pay should follow upon 
the completion of each year’s service, yet the abbreviation of the 
present term in any degree would necessarily mitigate the evil 
complained of. 

The full pay of the inspectors of machinery has recently been 
increased, and while the engineers of the navy gratefully acknow- 
ledge the boon thus conferred, they feel bound respectfully to 
express their opinion that the pay of the inspectors of machinery 
is still incommensurate with che very great responsibility attaching 
to their position, and they therefore beg to submit that the pay of 
inspectors of machinery should increase with length of service, as 
is the case with nearly all other officers. As regards the half-pay 
and retirement of these officers, an anomaly exists so striking that 
the engineer officers trust that it will be only necessary to direct 
attention to it to insure its removal. The inspectors of machinery 
are the only officers in the navy who have no distinct rate of half- 
pay allotted to their rank, and in the event of one of those officers 
being placed upon the retired list, he would, under present regula- 
tions, receive no greater amount of retiring allowance than if he 
had continued serving as a chief engineer, his services in the 
superior rank of inspector of machinery being entirely ignored. 

‘The engineer officers of the navy beg to direct especial attention 
to the stagnation now existing in the promotion to the rank of 
‘* chief engineer,” only five officers have been promoted to that 
rank during the year i866, As the names of the “‘enzineers ” are 
excluded from the official Navy List—a circumstance: which, al- 
though possibly only an accidental or unintentional omission, is 
felt to be a very invidious distinction, the names of all other 
officers holding the same relative rank being inserted in that pub- 
lication—the correct number of officers of that rank cannot be 
authoritatively quoted, but as they may be safely estimated to 
exceed 400, it is manifest that the prospect of the majority is a 
very dismal one. They trust that some means will be devised 
whereby a more satisfactory flow of promotion will be insured. 

They are also desirous of calling attention to the suggestions 
made in the evidence given before the Select Committee of the 
House of Commons on Navy Promotion and Retirement in 1863 
(vide Questions 3411—2), relative to the appointment of an in- 
spector of machinery as part of the staff of each flag officer; which, 
if adopted, would ae a field for promotion, and confer rewards 
upon talented and deserving officers, and would, at the same time, 
relieve the chief engineers of the flag ships, by whom the duty is 
7 gpa performed, from a heavy and unremunerated responsi- 

ility. 











The very great extension which has recently taken place in the 
application of machinery of « delicate and complicated nature to 
various purposes, other than pr. on board ships of war, 

very materially increased the duties and responsibilities of the 
engineers of the navy, upon whom the general supervision and 
maintenance in a due state of efficiency of such machinery de- 
volves, and by whom such repairs as may be required at sea must 


necessarily be performed, thus rendering the services of scientific, 
experi and skilful engineers of continually increasing: 


to the country. The engineer officers of the navy, therefore, trust 
that the requests herein set forth,-and which they believe to be 
based upon prineiples of moderation and justice, will meet with 
favourable attention from the authorities ; and that the disabili- 
ties of which they have now to complain will shortly be removed 
by the adoption of the suggestions which they have respectfully 
submitted, or by such other means as, in the vu A tt of the Admi- 
ralty, may appear to be proper. 
6th February, 1867. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 








TENSION BARS, 

S1r,—Lattice bridges have now become so extensively used that 
any little point affecting their strength becomes important, and 
that is my apology for troubling you with the present. The parts 
in them that require most care and attention are evidently the 
lattice bars and their tions or fastenings to the booms, and 
especially so when they are made by single bolts or pins. 

The usual form of the heads or ends of the bars are swelled out, 
so that they retain the same transverse strength by the bolt hole 
as at any other point of the bar. Taking, therefore, a bar 7in. 
wide and lin. thick, equal to seven square inches, the diameter of 
the bolt to be of equal strength to it will be about 3in. 

But the bolt also tends to push out the _ A, bearing imme- 

diately behind the bolt, which bear- 
ing area in these kind of bars is 
never more than half the strength 
. of the bar, as in this case it is only 
equal to 3 X 1=3 square inches 
crushing or bearing area, or less 
than half the strength of the bar at 
any other point. It appears there- 
fore, that the bolt would crush or buckle out the part behind the 
bolt, bat it may be said that the strength of iron varies for 
ditferent kinds of stresses; little, however, can be possibly allowed 
for this in a practical way. 

I would, therefore, suggest that the ends of the bars should be 
thickened, so that the area bearing against the bolt should be 
equal to it in strength thus:— 

The same quantity of ma- _ 





terial is used, the transverse and ea | 
shearing strengths are the same 2 G ) SN 

as in the other form, but there oil \ 
is a larger area bearing against Sage: 
the bolt and is to equal din. X Z 

2hin. = 7 square inches crush- paetremnmenc em onan 


ing area, or equal in strength 
to any other part of the bar. Bars for suspension as well as for 
lattice bridges have most been made to the first form, but if what 
I have here endeavoured to explain is correct, then there must be 
either a great loss of metal or their strength is much reduced. 
61, Princess-street, Manchester. W. RoBerts. 
[Our correspondent’s letter ay prove useful to young designers, 
but the suggestion it contains is not new.—Ep. E.] 


THE EDUCATION OF ENGINEERS. 

Str, -Having read in THE ENGINEER the admirable opening 
address by the president of the Society of Engineers, I observed 
with peculiar interest his remarks on the education of the younger 
members of the profession. I fully concur with all he says on 
that subject, but at the same time I would like to know if he 
does not consider that a student who has devoted three years to a 
collegiate engineering course, including all the subjects he men- 
tioned, and who has learned something of practical work as well 
as theoretical, should not be in some way compensated for his 
time and labour upon entering the office of an engineer, or at least 
the office fees reduced in proportion to his capacity to render 
assistance. There would certainly be a great difference in the 
work of training such a student and one who has never been 
taught any systematical course of engineering instruction. Unless 
some distinction is made there is no incentive to any person to 
pursue such a collegiate course. Should the president feel in- 
clined to express his opinion on this subject I, as well as others 
who have just finished such a course, would feel much indebted to 


him. JUNIOR. 
February 9th, 1867. 


PARK-LANE IMPROVEMENTS, 

Srr,—In reference to Mr. H. Saxon Snell’s alternative scheme and 
to that of the Metropolitan Board of Works for the above-named 
purpose, and which appeared in your last impression, may I be 
allowed to ask why Hamilton-place has not been made the alterna- 
tive route, instead of enc.oaching upon Hyde Park in front of 
Apsley House ? 

This plan merely requires the formation of a couple of hundred 
yards of road and walling through the private garden and Crown 
land lying immediately between Park-lane and the closed end of 
Hamilton-place. Moreover, it neither involves: any pulling down 
or excessive compensations, as the half-dozen houses in Hamilton- 
place would not be greatly affected beyond the increased rattle 
and dust consequent on the diversion of the traffic therein. 

Hamilton-place is considerably wider than the narrowest part of 
Park-lane, and merely requires this opening through to be available 
at once as an alternative route for the passage of the great and 
increasing traffic round Hyde Park. H. Temple HumMpPuReys. 

London, 11th February, 1867. 

[We believe that this proposal was at one time discussed. We 
are unable to say why it has been abandoned.—Ep, E.] 








HYDRO-PROPULSION. 

Sr1r,—In my letter on this subject which you were good enough 
to publish last week [ find that I have done Mr. Napier an injus- 
tice in supposing that he might sometimes have been confounding 
power and force, and palpably, as I thought, in his letter to you of 
the 2ist ultimo. I must therefore ask you to consider the last 
two paragraphs of my letter as irrelevant, the rest of it, however, 
standing just as it is. My misapprehension arose from tlie fact 
that as I was writing I inadvertently turned, in my book of 
extracts, to his letter which appeared in THE ENGINEER of 
December 7th last. A reference to this will at once explain the 
nature of my mistake. 

As to the proposition he stated and proved in his letter of the 
21st ultimo, [ see that it does indeed plainly apply to power, not 
force, and I admit its truth fully al freely. But it is wholly 
beside the purpose, as I read it; it does not touch the question 
immediately under discussion ; for he considers the case of a force 
acting upon a mass of water W as a whole, and varies this force to 
suit the degree of slowness or rapidity with which he supposes W 
to be raised from rest to its terminal velocity v. This, r submit, 
has nothing tv do with the case of hydro-propulsion, where W- 
pounds of water per second are raised from rest to velocity v, not 
by one simple thrust upon W as a whole, but by a constant force 
impressing consecutively and continuously upon the several 
elements of W as they come in turn under its influence, their final 
velocity v in an infinitely small space of time—or, as Professor 
Rankine has expressed it, suddenly. IAL AIREY, M.A. 

February 9th, 1867. 


walue |.to the scientific public, Mr. Naylor 
discussion. it . Th H 





THE LONDON ASSOCIATION OF FOREMAN 
ENGINEERS. 


TuE members of this society met on Saturday, the 2nd inst., 
at their rooms in Doctors’ Commons, City, Mr. J. Newton, presi- 
dent, occupying the chair. After the reception of the minutes of 
the preceding meeting and the dis: of other business of more 
importance to those connected with the institution than of interest 

+ a series of ques- 
tions for ese latter reference mainly to the 
relative advantages arising from the use of iron and steel for various 
purposes. Without distinctly advancing 7 theories of his own 
on the subject, Mr. Naylor candidly admitted that he was in quest 
of practical information, In his capacity of i tor of hinery 
and materials for the Great East Indian Peninsula Railway Com- 

ny, it was of the highest importance that his judgment should 

strengthened by a knowledge of actual experiments and their 
results, Steel, and especially what was now so well-known as 
Bessemer steel, was rapidly supplanting iron in many departments 
of mechanism, and it was desirable that all interested in the transi- 
tion should understand the peculiarities of the metal and the 
grounds of its presumed superiority. After some other observa- 
tions of a similar tendency Mr. Naylor resumed his seat. f 

Mr. Campbell, who was named by the president, stated that his 
true position should be that of a listener instead of a speaker. It 
might be presumed that as a representative of large manufac- 
turers of steel, and therefore interested in its sale, his mind might 
be biassed and his opinions prejudiced; this, however, was not so, 
but be must say he believed that if the manufacture of steel were 
gradually improved, its use must of necessity supersede that of 
iron in very many instances. Too frequently the material was 
condemned for faults which were remediable in the process of 
conversion, and it was essential that these faults should be dis- 
tinctly made known so that they might be averted by the manu- 
facturer. Mr. Campbell would prefer listening to those who had 
been in the habit of working on both metals rather than advancing 
his own ideas, although himself a practical engineer. 

Mr. Ramshill said that he had made upwards of thirty boilers of 
steel during the last fourteen months. The plates required the 
greatest possible care in working ; if they were flanged when too 
cold they would crack in the plain parts, and, as arule, he thought 
steel was not to be depended on for this particular purpose. A 
gentleman of great eminence as a marine engineer had recently 
caused his yacht to be supplied with a boiler of Yorkshire plate, 
and which weighed only three-quarters of a hundredweight more 
than it would have done if made of steel. It stood the testing 
process remarkably well. 

Mr. Miles had had comparatively little experience as regarded 
steel boilers, but such as he had gained led os to conclusions of 

similar nature to those just expressed. He found that however 
t eated in the manipulation, the plates were, when flanged, liable 
to ‘racking. He had tried various modes of heating them, but 
non resulted quite satisfactorily. : 

Mr. Stabler thought that steel was by far the best material for 
crank axles, tires, and te working parts of a locomotive engine. 
An express train did not roll on the rails, but hopped along them, 
if he might so explain the motion, and thus a kind of strain was 
induced which steel would withstand better thaniron. As to steel 
being employed in the manufacture of boilers, that was quite 
another thing. He hard seen steel boilers made, and had generally 
found symptoms of weakness in them when tested. Not un're- 
quently some of the plates at this stage had to be removed and 
replaced by others, which was rather a bad beginning. After all, 
such boilers. when they had undergone the preliminary test, were 
hardly to be depended on. In the establishment with which he 
was connected they welded their boilers, which were of the 
best iron, whereas steel plates could not be so treated, but must 
be rivetted, and hence were weaker. There was great difficulty 
in caulking the latter, and, on’ the whole, he thought if steel were 
used at all for boilers it must be selected and worked with ex- 
treme care, and be of a very mild kind, little better, indeed, than 
good iron. 7 

Mr. Purvis stated that a few years back he had gained some 
knowledge of steel boilers at Woolwich Dockyard. These, when 
tested to 801b., gave way. Afterwards, when alterations had 
been made, they stood 1001b., and then yielded, rents of zig 
form, and in alternate plates, manifesting themselves. He hi 
also found the usual difficulty in flanging the plates, So far as 
steel boilers for marine engines were concerned, he objected to 
them ; they did not withstand the action of salt water so well as 
those of iron. 

Mr. Miles confirmed this last statement, and cited several cases 
in point. 

Mr. Wearing observed that he had dealt with steel for shafting 
and in other kinds of forgings, and highly approved of it. Its 
resistance to tensile strain was ten times greater than that of iron, 
while it could be readily welded, flanged, and worked in a variety 
of ways in which iron could not be treated. 

Mr. Campbell said that in time, if not at present, steel would be 
produced which would allow of flanging while cold, and which 
might be worked as freely as copper. 

Mr. Bragg recounted his experiences with regard to the use of 
steel for lathe spindles, and especially of Bessemer steel, and those 
experiences were extremely favourable to the last-named material. 

r. Naylor was glad that he had introduced the questions which 
had elicited so much reliable information. He had much to do 
with Bessemer steel and found some uncertainty in its duration. 
It was always submitted, under his direction, to a variety of tests, 
For example, with regard to rails, his plan was to take a piece of 
rail, as a sample of a batch, five feet long, and to rest it on sup- 

rts three feet apart. A weight of one ton was then allowed to 
all through thirty feet and to strike it midway between the sup- 
rts. If the rail broke under the blow, all the steel cast that day 
or thesame purpose was rejected. Another test was to place the 
same rail, if unbroken, on the 3ft. bearings and submit it to a strain 
of thirty tons; if the deflection under this ordeal exceeded half an 
inch rejection followed. For testing tensile stren:th a bar was 
drawn from twelve inches to thirteen inches and a-half long. A 
fourth test consisted in the planing of a bar to three-quarters of 
an inch square, and then twisting it to one turn in two inches and 
a-half. Tests were also applied for ascertaining ‘the power of 
Bessemer steel to resist compression, &c. 

Mr. Irvine proposed, and Mr. Briggs seconded, a vote of thanks 
to Mr. Naylor, and the chairman took occasion in putting it to the 
meeting to say that he had been pleased with the evening’s pro- 
ceedings. So far as his own knowledge of steel was concerned, it 
was almost limited to that kind of material employed in the manu- 
facture of dies for stamping the coin of the realm. This was the 
finest cast steel that could be obtained, and it was forged from the 
rectan y into the round form, by which mode of treatment it 
gave the best results. Sometimes a hundred thousand pieces of 
money were imprinted by one pair of dies. Mr. Newton further 
expressed his hope that members would furnish papers for ensuing 
monthly meetings. There was plenty of talent among them, but 
it was too frequently of a latent kind. Finally the vote of thanks 
w.s put and carried, and when Mr. Naylor had acknowledged the 
compliment,'the meeting, which was a very large one, adjourned. 








A Report by the United States Chief of Ordnance shows that 
the Springfield armoury furnished 801,997 new rifle muskets, of 
calibré “58, ‘for the sup ression of the rebellion, average cost 
11°97 dols. ; bésides 670,617 of the same description purchased of 
American manufacturers at 19°23 dols.; and 54,117 at 28°15 dols. ; 
393,961 breech-loading carbines were purchased of American manu- 
facturers atan average of 22°73 dols., and 359,449 revolvers at 
15°92 dols., with 548 at 6°10 dols, Foreign arms ; 428,292 Enfield 
rifles, at'20°07 dols.; 736,049 other muskets, at 13°66 dols.; 10,251 
carbines at 6°90 dols. ; 12,374 revolvers at 16°57 dols. This amounts 
to nearly three and a-half millions (3,467,655) of small arms of all 
sorts and sizes. 
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NOTICE. 

The Publisher of Toe Encixeer begs respectfully to inti- 
mate that, in future, advertisements delivered after Seven 
o'clock on Thursday evening in each week cannot possibly 
be inserted in the impression of the following day. 
Though this may be the cause of occasional inconvenience, 
it will be a satisfaction to advertisers to know that it 
results from the largely increased circulition of THE 
ENGINEER, which necessitates the going to press at a very 
early hour on the Friday morning. The circulation of 
Tue Enoineer has increased nearly thirty per cent. 
within the last two years, and is still rapidly and 
steadily augmenting. 








TO CORRESPONDENTS. 

*,* Letters intended for ication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. , 

*,* Wecannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 

A SUBSORIBER.—There is no such work in existence. 

G.—1. Test 0 90 1b. 2, Bailey, Albion Works, Salford. 


lford. 
A SUBSORIBER.— Write to Mr. Watson, 7, James Watt-street, Glasgow. 
in hand. Will appear in a week or two. 


dockyards. 

C. C. (Huddersfield).—1. Away from the corner B. 2, “ Insulation and con- 
tinuity perfect.” Rare. : 
—Certainly not. They will give your communication every attention, Write 

i if you wish, direct to Place de la Concorde, Paris. 

Dr. D. 8. P.— We have no objection to a short letter recording facts in 
connection with your iron, which may lead to a useful discussion. 

J. H. J.—We have never yet met with a satisfactory explanation of the pheno- 
mena. Are you quite certain that the cold iron does invariably float ? 

T.C. (Edinburgh).—1. ** Ganot’s Elements of Physics.” %. Pray send us the 
impression of which you complain. We shall be happy to give the subject our 


best attention. ‘ 
of the best quality, properly put to work, pro- 
stones, We 
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You have, however, 
and stack, Until 
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in which the idea is worked out. 

@ valve by covering it, unless you 

use Srom getting between the valve and the cover. 

ENGINEER.— There are an immense number of processes for the manufacture of 
patent fuel. They are so well understood, and the machinery for converting 
coal-dust into blocks is so easily to be had, that we must decline to publish your 
letter in this column, 

GEOMETER.— There are several such instruments in use—none that are thoroughly 
good, It is not difficult to produce an instrument which will work very well with 
a pencil which will draw in any position, but they nearly all fait when an 
attempt is made to use them with a pen. 

S.H. The Snider Enfield rifle is only to be used until a more perfect weapon is 
designed. You are perfectly correct with regard to the approaching competi- 

You may obtain full particulars of the ditions of competition by 

applying to Major-General St. George, Director of Ordnance, War-offce. 

A CORRESPONDENT.— From the latest Admiralty returns the total cost of vessel, 
engines, and fittings complete, covering incidental dockyard charges, and, in 
the case of those built by contract, profit as well, which, in the case of the 
Warrwr, was about £10,000, is as follows : Cost per ton weight (load displace- 
ment): Warrior, £40; Agincourt, £43; Bellerophon, £61. 

W. G. A.—The rail, of which you have sent us a tracing, could 
in its Sorm. By reducing the breadth of the tabies to 
the this difficulty might be got over, but the rail would st 
worst faults of the Barlow rail without 7 ing any ad 9 
compared with it. 

A. H. (Manchester).—J/ we understand you rightly, you have no plan 

i he breech apparatus 

projectile. In this case we should almost recommend you to adap 

breech apparatus to an ordinary five-grooved Enfield barrel. You will 
much less difficult to obtain a barrel of this kind than ¢f you desired one 
private maker. As your invention relates to the breech, and not to the 
the Government would not look so critically at the shooting, and, moreover, as 

we-grooved rifle is an established weapon, its shooting might be compared 

SS cs tent @ chaoed & eee am. We shall be happy t 

drawings. We can scarcely answer you as to the advisability of patenti 

invention. 
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SEAWEED MILLS. 
(To the Editor of The Engineer.) 
Srr,—Can any of your readers inform me where I can obtain full particulars 
of a machine that can chop, grind, and pulverise seaweed ? L. 
February 13th, 1867. se 
TIDE MILLS. 
(To the Editor of The Engineer.) 
Stz,—Can any of your readers tell me where I can find a good description of 
tide mills, or, better still, any good examples actually in existence? kK. L. 


WATER MAINS. 
(To the Editor of The Engineer) 

SIR,—Will any of your readers kindly inform me if 12in. diameter faucet- 
jointed fire-clay pipes, ordinary thickness, jointed in cement, and laid in puddle, 
are capable of bearing : Oft. head of water, and if they have been successfully 
used as mains? 

Manchester, February 12th, 1867. 

[Such pipes will not be safe under a 50ft. head.—Eb, E.) 


BLAST ENGINES. 
(To the Editor of The Engineer.) 

S1r,—As I understand the question, I should say that if your correspondent, 
“E. P.,” were to reduce tue area of the apertures through which the air is 
drawn into the blast cylinder to one-half of what it has hitherto been the pres- 
sure of the blast would be diminished to the desired extent, Cc, 

February 9th, 1867. 





PIPE-LAYER. 


(To the Editor of The Engineer.) 

Str,—I have read *‘ E. P.’s” letter in THE ENGINEER of February Sth, and 
think that I see an way out of his difficulty. If“ E. P.” will apply to 
the piston of his blast engine two valves to work alternately, viz., one on each 
side of the piston, which may be regulated, as to the pressure, by either applying 
springs or other equivalents. The above would require a provision making in 
each cover opposite the valve for adjusting the arrangement of the valve, 
which would allow the surplus air to pass through the piston to form part of 
the air for the next stroke. The above is a small part of one of my patents for 
compressing air. 

In some cases it is necessary to reduce the working pressure to accommodate 
some other part of the works; then I use a diminishing or reducing valve, and 
that valve will supply any part of the works with the pressure required, still 
preserving the original pressure for other purposes, which is also part of the 
said patent. 

Brooksfield Works, Hunslet-road, Leeds, Ws. LEATHAM. 

February 13th, 1867. 
(To the Editor of The Engineer.) 

SIm,—If your correspondent, “‘ E. P.,” will fit two pipes of suitable size to the 
blowing cylinder, connecting both ends of the same, and in each of there two 
connecting pipes a suitable valve, fitted and loaded to 2 Ib. per square inch, he 
will find that when the piston is in motion tie pressure of on reaching 
2 lb. per square inch, will open the valve in front of the blowing piston, and 
allow the excess of air to pass through one of the connecting pipes to the other 
side of the piston, and as the mction of the piston reverses, the same effect will 
take place through the other connecting pipe, and so on alternately; the 
valves in the connecting pipes can be loaded to any desired pressure. 

The same can be done by piercing the blo and fitting a number 
of valves on each side of its disc, half the number opening in one direction, the 
other half in the other; and each valve being held to the face of the piston by a 
spring exerting a force of 2 Ib. per square inch, will give the same result. The 
other way of ing this difficulty would only be a drag on the engine; 
by the first plan the a may be increased a little. 











High Park-road, Smeth: J. DAVIES. 
(To the Editor of The Engineer.) 
Stk,—In studying the theory of oblique bridges I naturally consulted Mr. 
J. W. Buck’s essay, and am to find that he gives no proof of his assertion 


a 
especially as the work is, to a considerable extent, a mathematical one. 
Could you or any of your correspondents furnish 


face joints, if prolonged, meet in a point below the centre of the cylinder, I 
feel much indebted to you. w.b 


January Sist, 1867. 
The property « eccentricity” first discovered by Mr. Buck, although 
: r wf py ee iad? te 
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ale proportional to sine 
¢ = $ As, however, the nu- 
merator of this 





e of this fraction varies 
with the position of the joint, it 
is evident that F varies in like manner; but as the greatest value of (6! — @) is 
very small, we may practically assume that sine (0! — 0) = (6' — @), and, con- 
sequently, the value of F becomes practically constant. We would recommend 
our to make a complete series of working drawings for a skew 
bridge on a large scale—say one inch to the foot, and find all the lines and 
templaies from them. —— 

MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February !8th, at eight p.m. 
—Discussion upon Mr. W. H. Barlow's “ Description of the Clifton Suspension 
Bridge; and, time permitting, the following paper will be read: ‘On the 
Working of Steep Gradients and Sharp Curves on Railways,” by Captain 
H. W. Tyler. R.E., Assoc. Inst. C.E. 

SOCIETY OF ENGINEERS,—Monday, February 18th, at half-past seven p.m. 
—Discussion on Mr. Thomas Baldwin's paper **On Safety Valves.” 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meeting, 
Monday, February 18th, at half-past eight p.m.: “On the Rolling of Iron 
Ships in a Sea-way, and its Effects on Naval Gunnery,” by Captain R. A. E. 
Scott, R.N. —- 

Advertisements cannot be inserted unless delivered before seven o'clock 
on Thursday evening in each week, The charge Sour lines and under is 
three shillings ; each line afterwards, eightpence. line averages words ; 
Cae are Saar pate F rae for salina = All single advertise- 

from the country must be accompani stamps . 

THE ENGINEER can be had, by order, from any in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (pad in advance): 

Half-yearly (including double number) 158: 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence 
be made. 

THE ENGINEER is registered for 

Lettters relating to the advertisements and is department 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 
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ENGINEERING AS A PROFESSION, 

As was anticipated by those possessing an average amount 
of prescience and some acquaintance with the important 
part hitherto played by the engineer in the expenditure of 
capital offered for investment, the profession suffered 
severely from the panic of 1866. Companies and contractors 
have succumbed together to adverse influences, and for the 
time even our leading engineers find their occupation gone. 
The Christmas holiday which Great George-street is wont 
to allow itself, has extended to an unprecedented length; it 
can scarcely be said to have terminated even while we 
write, far on in February. But men who have already 
acquired fame and fortune wili scarcely find matter for 
regret in temporary idleness, A prolonged vacation —_ 
in the South of France, Spain, or Italy will endow them 
with new gifts of health and energy. en the tide of 
evil fortune begins to recede, and railways are once more 
to be made, docks and harbours, bridges, roads, and ships 
to be constructed, they will return to their posts nothin 
the worse, possibly a good deal the better, of their enforce 
respite from the toils of a most arduous vocation. But 
the case is not thus with the youthful members of the 
profession—the junior assistants, the aspiring draughts- 
men—who represent the classes which have really suffered. 
In London alone nearly two thousand young men, incipient 
engineers and skilled y hee Senco have been thrown out 
of employment, and are either rusticating with their 
friends; living in the metropolis as best they can in ho 
of better days; or giving up, one after another, the bright 
dreams with which they first entered offices which shall 
know them no more, and abandoning in disgust a calling 
which may again and again fail them at a moment’s notice. 
Such a position of affairs would be deplorable enough were 
it confined to London, or even to the single branch of the 
profession best represented in Westminster ; but it is not 
confined to London, nor is all the woe concentrated on 
junior civil engineers, Their brethren of the vice and bench 

ave not escaped wholly unscathed, and mechanical 
engineers, even of some standing, meet with the utmost 
difficulty in obtaining engagements, and this, though really 
first-class men are content to accept very subordinate posi- 
tions and a nominal remuneration. This general dearth of 
employment is commonly regarded as a result of the com- 
mercial embarrassment of last year. It would be unwise, 
however, to assume that in the panic or its results must 
alone be sought an explanation of the facts to which we have 
referred. Engineering no longer holds the position it once 
held as a means of earning money, and the fact is due to 
other causes as well as a public distaste for speculation. 

The panic precipitated and rendered at once more _uni- 
versal and more obtrusive a professional calamity—if we 
may use the phrase—which was certain to come sooner or 
later. But it does not follow that to the failure of such 
houses as Overend and Gurney; the bankruptcy of a great 
railway line, or a bank rate of interest almost unprecedentedly 
high—all past events—must be attributed the present diffi- 
culty, amounting almost to impossibility, which the young 
engineer encounters in obtaining employment. The direct 
and immediate cause of this dearth of engagements and 
opportunities may be expressed in a very few words. The 
profession is overstocked, and has been overstocked for 
some years, and so long as there are twenty or thirty 
applicants—we understate facts—for s offering but 

-200 or £300 a year as remuneration for important ser- 
vices; so long as hundreds of young men and their relatives 
every contractor, every public company, every 
engineer for appointments, so long the reward 
for their services be small, the work exacted from them 
arduous, the pi of acquiring money or position 





limited, and the chances of being thrown in a moment on 





their own resources multiplied and increased in proba- 
bility. Engineering has only been ed as a liberal 
profession within, comparatively s ing, a very few 
years. Even yet the social position of the engineer, as 
com with the Churchman, the lawyer, the physician, 
or the soldier, is not so well defined in his favour as it 
should be. Practically speaking engineering is a new 
thing under the sun. A century ago millions of capital 
did not lie seeking investment, railways were undreamt of, 
science had revealed few of her treasures to mankind. 
Such men as Brindley and Watt illumined a firmament 
indeed, but they illumined it alone. George Stephenson 
was in one sense the father of the profession; the success 
which attended his labours, and the keenly fought battles of 
the great parliamentary campaigns which resulted in the con- 
struction of our great railway lines, called it into existence. 
By degrees —— came to be regarded as the best 

ursuit for men who found every doorway to the other 
fiberal professions closed by the crowd which surrounded 
them. Parents who found an opening in life for their 
elder sons in the army or the Church; in the navy, at the 
bar, or in the practice of medicine, discovered with delight 
that there was another field where fame and fortune might 
be won—a perfect paradise for younger sons, For more 
than twenty years the position of the engineer has been 
acquiring importance, and the professiom which he repre- 
sents growing in popularity. But too little caution has 
been used in resorting to the new source of livelihood. 
Every lad who manifests the smallest mechanical bent is 
set aside as an engineer in embryo; and it has been ludi- 
crously yet dismally manifest for some time past that 
unless a young man displays a strong proclivity for some 
other vocation he is certain to find his way to Great 
George-street, or into the drawing office of some of our 
great mechanical firms. 

Nor is this public partiality for a calling in which great 
prizes have been won, the sole cause that the profession is 
over-stocked, or that its value as a means of earning money 
has been seriously impaired. Engineers have themselves in- 
directly contributed to bring about this result. It is obvious 
that, under thesystem of articled pupilage which has hitherto 
obtained, it has always been in the power of the leading 
members of the profession to restrict the supply. Nothing 
more was necessary than to carry out a rule that the num- 
ber of apprentices which each would reveive should be 
limited. One of the most eminent living engineers with 
a foresight which does him credit saw years since what 
the result of over-crowding the ranks of the profession 
would be, and refused to listen to parents and guardians. 
In the course of a long and honourable career he received 
into his office as apprentices but two young gentlemen. 
His example has been followed te a certain extent b 
others, but not to the extent which is desirable. It will, 
possibly, be argued that in advocating the fixing of a limit 
to the number of pupils taken, we are also advocating 
one of the most objectionable features of the trades union 
system. A moment’s reflection will show that there is 
nothing in common between the two. It would be highly 
objectionable for the great body of draughtsmen and 
junior assistants to say to their employers, “ You must 
take no more apprentices.” It is quite another thi 
for the employers to subscribe to a resolution whic 
may be embodied in much the same words. Indeed, 
it is impossible to draw the slightest approach to an accu- 
rate parallel between a professional man in the full tide of 
a successful practice and any body of artisans, It can be 
shown that even though engineers did not go so far as to 
refuse apprentices, they might still do much to keep the 
number of neophytes within reasonable bounds by a 
judicious exercise of their influence with parents and 
guardians, As a rule, nts and guardians know 
nothing of the prospects which the profession really holds 
out, and in many cases it would ante difficult to convince 
them that the advantages likely to follow upon its adoption 
were to the last degree problematical. It is, perhaps, too 
much to expect men to turn away large premiums from 
their doors; but it is certain that such a practice would not 
only be right in principle, but that it has the sanction and 
approval of the best men of the day. ‘The proposition may 
be in one sense utopian, in another its soundness is incon- 
trovertible. It may be urged that even though engineers 
refused to take articled pupils in any number, our univer- 
sities would still fill up the ranks. ‘This is true to a certain 
extent, but in that case engineers would have nothing where- 
with to reproach themselves; the entire responsibility 
would fall on those who brought the young man up, 
and it can hardly be denied that a refusal based on 
arguments which appeal to the desires of nts and 
guardians for the future welfare of their children and 
wards, would exercise a moral influence powerful for good. 

There is yet another cause for want of employment, 
which deserves the most serious consideration. Pree trade 
and competition tell upon the profession. English engineers 
are beaten upon their own ground by foreigners. Mr. 
Lefeuvre, the president of the Society of Engineers, himself 
the member of an influential firm in Great George-street em- 
ploying many junior assistants, recently called attention in 
his opening address to the fact that Frenchmen and Germans 
now leave little or nothing for the English draughtsman to 
do. Certain supercilious young gentlemen will say that 
such a fact only concerns draughtsmen. But they will do 
well to bear in mind that no man is an engineer unless he 
be a draughtsman as well, and the majority of these same 
German and French immigrants are able to put the majority 
of our young engineers to the blush in conducting any 
operation requiring a knowledge of mathematics orthe higher 
branches of mechanical science. There are, of course, men 
of very inferior education among their ranks, but by far 
the greater number secure admirable technical instruction 
before they set foot within our shores. They are more 
easily contented than we are as regards remuneration; the 
work they turn out, although seldom marked by originality 
of thought, is oma beg o and in one word they give 

i ion they are 


so much satisfactio y employed by 
English engineers to do a great deal of work which would 
otherwise be executed by English hands and brains, It 


would be impossible here to go into any consideration 
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of the defects of our present system of education, which 
is in many respects far inferior to that by which conti- 
nental engineers are trained, But we may point out that 
the best method of combatting what may be regarded as 
anadverse influence, is not to give way to senseless jealousies, 
as too many young men do, and to meet our foreign com- 
petitors on their own ground and to beat them in the dis- 
play of those qualities by the aid of which they have 
obtained a footing among us. Englishmen are quite as 


capable of learning as Germans, but unfortunately they . 


have not the same opportunities. The fact is deeply to be 
regretted, for it is daily becoming more obvious that the 
system of instruction by which engineers are made in 
England while possessing many admirable features, is so 
far defective in others as to place a young man just out of 
his time at a fearful disadvantage. The faultis not mainly 
due to his master. An engineer’s office is not the place to 
learn that which cught to have been acquired long before 
the term of apprenticeship commences. A thorough founda- 
tion of mathematical and mechanical knowledge is, indeed, 
essentially necessary to those who are determined to make 
the most of the advantages offered by the apprenticeship 
system. Jf the would-be engineer is incapable of acquiring 
this knowledge—and it must be an intelligent perception 
of truths and principles, not a mere parrot-like acquaintance 
with propositions, demonstrations, and formulee—then it 
may be safely assumed that he has mistaken his vocation— 
better be anything rather than an engineer. Many men 
flock to the ranks of the profession, they hardly know why 
—drifting in by sheer force of circumstances; others enter 
with high hopes, never, alas! to be fulfilled. The entire 
system by which engineers are made in England—if that 
can be called a system which has neither definite regula- 
‘tions nor any very tangible proportions—requires reforma- 
tion. Much that is good may be left; a great deal that is 
bad eradicated with a firm yet tender hand. It is not so 
easy to be an engineer now as it was once, and those who 
are interested in the welfare of young men just about to 
enter upon life, would do well to remember that the pro- 
fession holds out no advantages for those who do not 
possess attainments of no mean order. In one word, it is 
being rapidly brought under the same conditions as those 
which have obtained for years in the Church and at the bar. 
The chances of obtaining remunerative employment become 
fewer and fewer, and the difficulties to be encountered by 
the individual who attempts to raise himself above the 
level of the crowd become greater and greater. 


THE FRENCH INSTITUTION OF CIVIL ENGINEERS. 

To every office, except Government sinecures, belong 
certain duties requiring performance prior to all other con- 
siderations. A man may strike out a new path for himself, 
and introduce reformations and innovations in many de- 
partments of the ordinary routine of bis official employ- 
ment, but there are certain duties exclusively connected 
with his position which he is rigidly bound to fulfil, and 
which he has no right to modify or alter. 
the office, and not to the individual holding it. Thus it 
has become by prescription the duty of the president of an 
institution or society on first taking the chair to 
lay before his audience an address, not consisting of, 
but containing, a-brief retrospective glance at recent 
events calculated to interest the members of the body he 
belongs to; to comment upon those which are in transitu, 
and to especially direct the attention of his colleagues to the 
hopes, promises, and anticipations which they may reason- 
ably expect the future will confirm to them. Whatever 
else an inaugural address may contain, whatever promi- 
nence may be justly due to some important event, demand- 
ing particular notice, whatever special subject may be 
treated of in connection with the interests and prospects 
of the society, yet it is proper that the threefold réswmé we 
have alluded to, should never be omitted. 

The address delivered iast month to the Society of Civil 
Engineers in France by the president, M. Eugéne Flachat, 
practically confirms the opinion we have expressed and puts 
the reader completely au fait at the present position of 
the profession on the other side of the Channel. Similarly 
with ourselves the members of the profession in France 
may be divided into two great classes: the one comprising 
those practising on their own account, and the other those 
in the pay and service of the Government. Of the latter 
class, les ingeniewrs des ponts et chaussées, there are seven 
hundred and seventy-two of various grades, from the in- 
spectors-general to the pupils or students. The public 
works absorb five hundred and seventy-five out of this 
total, the remainder being collaterally employed on rail- 
ways and other private undertakings. The strength of this 
Government body of engineers has not materially varied or 
increasedas might have been expected from the large develop- 
ment given to construction and engineering works during 
the last thirty-four years, since the increase in its actual 
numbers for that period is but thirty-three. The explana- 
tion of this small augmentation may be found in the fact 
that nearly every member of this body fills two situations, 
and consequently does double duty. To the execution of 
the public works, crdinary and extraordinary, four millions 
are annually devoted, the proper expenditure of which is 
guaranteed by the engineers in charge of the various de- 
partments. The society, of which M. Flachat has the 
honour to be president, numbers 806 members; the corre- 
sponding total for 1858 being 450. A large portion 
of this increase is due, as a matter of course, to the 
extension of the railway system. Thus, in 1858, there 
were only 222 engineers employed on railways, and now 
there are 400. There are but two means of carrying out 
public engineering works; either through the direct agency 
and under the control and authority of the Government, or 
by private enterprise, assisted or unassisted by the State, 
as the case may be. M. Flachat decides against the former 
system, and declares its financial resources to be insufficient 
for effectually accomplishing the desired results. He does 
not for a moment impugn the education or ability of the 
staff employed by the Government, but denounces the prin- 
ciple as inadequate, and maintains it to be his decided 
opinion that the only method of placing the public works 
in a position worthy of the country is by calling in the aid 
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of private enterprise and capital, in a manner similar to 
that had recourse to in the construction of railways. The 
public works may be divided as follows :—Those executed 
under the sole superintendence and direction of the Govern- 
ment and its officers ; those constructed by private enter- 
prise by right of concession; those carried out by the joint 
action of private enterprise and the Government ; and 
those edtied exclusively to private individuals. Under the 
first head is included the construction and maintenance of 
imperial roads, canals, and harbours ; the improvement of 
rivers, and all hydraulic works ; the postal service, except- 
ing the transatlantic ; the telegraph; navy ; manufacture 
of war matcrié! and arms; the care of the fortifications ; 
the manufacture of gunpowder and tobacco; and the sur- 
veillance of woods and forests. The expense of these 
works falls exclusively upon the Government, and the 
charge devolves upon their own officers, although lately a 
small element of the purely civil branch of the profession 
has been incorporated with them. The second division 
comprises the care of provincial and local roads; the erec- 
tion of public buildings ; construction of sewers; inspec- 
tion of steam machinery ; and the establishment of water 
and gas works. The funds for the two latter are provided 
by the concessionaires, and for the former by taxes and 
loans. The roads are under the charge of Government 
engineers, and the other works are entrusted to architects 
and civil engineers. Railways and transatlantic mail ser- 
vices constitute the third division of the public works. 
The State participates in the construction of the former, 
either by guaranteeing a certain amount of interest and 
by concession, or by directly constructing a portion of the 
work, over the whole of which it exercises supreme con- 
trol. In the latter, private capital supplies the ships, and 
performs the service in a manner analogous to our own 
contract system. The Government engineers and those 
unconnected with the State divide the work in this division 
pretty equally, although the chief authority rests in the 
hands of the first-named. Manufactories and mines com- 
pose the fourth division, and as they are the more immediate 
results of the labours of civil engineers, Government only 
interferes in their management by placing them under 
periodical visits from an inspecting officer. 

M. Flachat’s address contains a brief review of the ex- 
penditure upon various works in connection with the four 
sections we have just mentioned, and gives a detailed account 
of the state of the water communication in France. Out of 
ten thousand miles of navigable rivers, just one-half is made 
available for traffic and intercommunication, and the 
greater number of these have but a small depth and an 
insufficient and irregular supply of water. Upon only one 
river is the ordinary barge navigation carried on, steam 
tugs are employed upon two, and steamers ply regularly 
upon a number so few as five. Owing to the want of a 
constant depth of water of a little over four feet, portions 
of a boiler despatched from Creusot, and des‘ined for a 
transatlantic steamer, was detained upwards of four months, 
and this is not a solitary instance of such a contingency. M. 
Flachat estimates the cost of rendering the river communica- 
tion in France what he considers it ought to be, at 200 
millions, and supports his opinion of the utter inadequacy 
of the Government resources for the task by stating that it 
is with the greatest difficulty they can raise half a million 
per year. Weare so much accustomed to regard water 
communication as a thing of the past, and long ago virtu- 
ally superseded by the locomotive, that we fail to see the 
full force of the president’s views on this point. While on 
the subject of harbours and marine works M. Flachat 
refers to the time when Rouen, Nantes, Bordeaux, and 
Marseilles were the four foci of marine enterprise. Three 
of these have ceased to be of the slightest service at the 
present day, owing partly to the increase in size of modern 
vessels, but principally because the Government aban- 
doned them to their fate, and made no effort to either 
preserve or improve them. But for the railways these three 
towns would possess neither trade nor traffic. Marseilles 
is the only one of the four where the navy can find those 
conveniences end accessories indispensable for arming and 
fitting out vessels. Cherbourg and Brest, the finest ocean 
ports of France, possessing great naval advantages, are in 
danger of becoming exclusively devoted to mercantile 
interests, while Havre, both with respect to the shallow- 
ness of its water and the difficulty of access to it, requires 
a complete renovation. There is not a single site for 
workshops or a dockyard to be found along the whole of 
the quays, and the dimensions of modern vessels far exceed 
the limits of its capabilities. A total sum of three millions 
is required to place the commercial navy on its proper 
footing, of which barely one-sixth can be provided. As a 
bright contrast to this unpromising state of affairs, and to 
demonstrate the necessity of employing private capital, au 
example is adduced from our own country, where two 
second-rate railway companies recently constructed a couple 
of docks, one at Grimsby and the other at Hartlepool, at 
an expense exceeding two millions. M. Flachat considers 
these docks as perfect models; comments upon the perfec- 
tion of the mechanical arrangements and appliances in 
connection with them, and concludes his eulogy by 
observing that a vessel can take in her cargo in a period of 
time not at | surpassing that occupied by a ten-ton 
wagon in unloading and reloading at a railway station. 

The portion of the address relating to railways bears 
the most convincing testimony to the soundness of the 
president’s opinions. Three-quarters of the whole capital 
expended on French lines was furnished by private enter- 
prise, and although the fares in France for passengers and 
goods are nearly 40 per cent. less per same unit of dis- 
tance than those in England, yet the returns are greater 
than in our’own country. No greater proof of the 
value of the system could be afforded, than by thus show- 
ing that it has produced more abundant fruit in France 
than in the country whence it was imported, and where 
its adoption is universal. To reduce the cost of carriage is 
one of the first endeavours of railway directors and com- 
panies, and this object cannot be carried into effect by a 
simple extension or completion of any one of many railway 
systems, but by constructing contemporaneously new roads, 
improving old ones, and‘in this manner providing feeders for 


the main arteries of communication. The profession, dis- 
tinct from Government employés, has made very little 
way with respect to the municipal departments, and our 
authority remarks with regret that among the commis- 
sioners appointed to i steam machinery the number 
of civil engineers included is too insignificant to record. 
In pera -va, A , the subject of the mail services and 
telegraphs, M. Flachat condemns the system ,adopted by 
the French Government of compelling the railways to 
carry the mails free of charge, aud maintains that the 
immense superiority of all our postal arrangements, and the 
frequency and rapidity of our deliveries, is due to the dif- 
ferent principle upon which we work. Hepredicts a brilliant 
future for the telegraph, considering it destined in great 
measure to supersede the post, and that eventually a 
house-to-house communication will be established through 
its powerful instrumentality. There is very little doubt 
that the telegraph might be employed in a variety of 
circumstances where its use is never dreamed of, but so 
long as its administration remains in the present hands it 
will be years before it makes any visible progress, As in 
other instances, so also in that of the construction of the 
navy and the manufacture of war materiél, the address 
advocates the union of Government and private enterprise. 

The United States and our own country are held up as 
examples where the aid of private firms is called in to 
meet pressing emergencies, and where support from the 
State has given rise to the erection of establishments vieing 
with any in the world. 

However perfect a weapon may be, its isolation from 
the public entails upon it a certain and mortifying 
defeat. The mining operations carried on upon foreign 
railways have revealed the unexpected truth of the 
inferiority of the French gunpowder, which is solely 
a Government manufacture. It is double the price of the 
English and Belgian mining powder, and its inferiority is 
in the same ratio. The absolute status of the profession, 
or what constitutes an engineer in France, appears to re- 
main, as with us, an unsolved problem. ‘The Central 
School of Arts and Manufactures was the nurse of engineer- 
ing talent; the curriculum is arduous, and of a high order, 
and yet the diploma is not sufficient to entitle the holder 
to an official situation. For some time the profession of 
contractor was at a very low ebb in France, principally 
owing to the stringent and tyrannical nature of the con- 
tracts, which induced them to have recourse to practices 
tending to lower the morale of the profession. Since, how- 
ever, the construction of public works has been under- 
taken by companies and firms, and the nature and terms 
of the contracts very much moditied, the profession has 
risen to the same state it occupies here, where the enter- 
prise, ability, and utility of its members are both recog- 
nised and valued. 

Large workshops and manufacturing premises labour 
under a disadvantage in France, as serious as it is absurd 
and unjust. By an Act of 1810 the proprietors were per- 
mitted to open up a road, but not to lay down rails ; and 
notwithstanding the introduction of railways since that 
period the law has remained unrepealed. 

In remarking upon the facilities afforded by Parliament 
in England for granting Acts favourable to the develop- 
ment of gigantic enterprises, and the growth and advance- 
ment of commerce and traffic, Mr. Flachat observes: “We 
are far from reaching a similar liberal spirit in France.” 
There still exists a distrust respecting the raising of large 
capitals, Many desire to limit the means of accomplishing 
great works to the capabilities of one individual, thus resem- 
bling those who in early times destroyed machinery; while 
others imagine that by the State constituting itself com- 
pany, engineer, and contractor, a veritable “ tria juncta in 
uno,” they obtain a gratuitous benefit of its services. The 
indisputable evidence of facts will gradually disperse these 
errors. A brief mention of the all-absorbing topic—the 
Paris Exhibition—brings this interesting address to a close, 
from this mention it appears that the society has organised 
a commission to look after their interests, and to make 
such arrangements as will permit of their collecting the 
fullest information respecting the progress of the arts and 
sciences during the last few years, 


BOILER EXPLOSIONS IN 1866. 

Two little books exerting no ordinary claim on our 
attention lie before us. Together they constitute a record 
of the boiler explosions which have taken place in England 
during the last year. Separately, they are the reports of 
the Manchester Boiler Assurance Company, prepared by 
Mr. Longridge, and of the National Boiler Assurance 
Company, prepared by Mr. Hillar. We need hardly 
allude to the objects these companies have in view; they 
are perfectly well understood by this time, and we know 
with pleasure that their usefulness has been for some time 
recognised, and that the popularity of a well organised 
system of boiler assurance is rapidly becoming more and 
more manifest. The reports before us may be looked at 
from distinct points of view. They may be regarded as 
legitimate and commendable means of advertisement; or as 
valuable contributions to our knowledge of all that con- 
cerns the decay of steam boilers; their congenital defects, 
and the good and bad points in particular methods of 
construction and working. It is in this latter sense that 
we prefer to regard them, and it is thus that we wish to 
see them extensively read. The labours of such menas Mr. 
Longridge, Mr. Hillar, and their assistants and predecessors, 
have done more to explain away anything apparently myste- 
riousabout the failure of boilers, eithersuddenly by explosion, 
or gradually by deteriorating influences, than those of the 
whole host of theorists who have gone before. The picture 
presented to us in these pages of the daily life of the great 
community of boilers at work in England is graphic and 
remarkable, and the lessons conveyed possess the utmost 
value if they are but properly applied. It may be taken 
as proved that a boiler explosion without ascertainable 
cause is rapidly becoming a thing of the past, but it must 
be admitted that in many instances it requires no ordinary 
acumen and experience to arrive at the truth. None but 
those who have watched the working of a boiler from day 





to day are likely to possess sufficient information to be able 
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to throw much light on any inquiry intended to discover 
the cause of an explosion, and these are the men who 
generally fall victims to the pa ape or are interested 
in keeping everything connected with the ent of 
the boiler as secret as possible. Leading questions judi- 
ciously put, however, unless answered truthfully, entail an 
amount of hard swearing which few men like to encounter, 
and a trained eye will quickly determine whether a boiler 
has or has not been well constructed or used. Neither 
Mr. Longridge nor Mr. Hillar appear to have been ever 
at loss in forming their opinions. They invariably assign 
an immediate cause for the explosions which have come 
under their notice, and their reasons for arriving at the 
conclusions expressed in their reports are, for the most 

rt, logical and convincing. It may be safely assumed, 
indeed, that a new and well-made boiler, properly propor- 
tioned for the work it has to do, cannot possibly explode 
under fair management; and all the old-fashioned theories 
of mysterious influences, electrical disturbances, &c., have 
ceased to deserve a moment’s attention. When a boiler 
explodes, something is wrong; but this something, so far 
from being intangible, can be ascertained by a close inquiry 
into the condition of the plates, angle irons, rivetting, 
fittings, and system of working, and the aid of honest 
evidence on the part of those acquainted with its history. 
Indeed, it becomes daily more evident that boiler 
explosions, instead of being obscure phenomena, are the 
inevitable results of very ordinary causes. As boilers are 
made and treated it is matter for wonder that their failure is 
not a daily occurrence. If our bridges or our ships were 
designed and constructed with as little skill; as unfairly used, 
or suffered to get as much out of repair, every railway line in 
the kingdom would constitute a field for lamentable disas- 
ters, while the perils of the sea would be fearfully enhanced. 
Mr. Longridge gives a list of the defects detected in a 
single year; they constitute an important comment on the 
conditions under which steam power is obtained in the 
manufacturing and mining districts. Of fractures in plates 
and angle iron he discovered 499 cases, and of corrosion 
854. As regards safety valves and pressure guages, 554 of 
the former, and 380 of the latter were out of order. No 
fewer than 304 water gauges were imperfect. Seventy- 
nine boilers came under his notice, which were seriously in- 
jured by deficiency of water, and seventeen by over-heating, 
due to the presence of deposit. Mr. Hillar does not state how 
many defects he discovered in the boilers proposed for in- 
surance in his company, but he gives some instances of 
reckless management, which almost border on the incredible. 
For example—two Cornish boilers working in connection, 
were proposed for insurance. On the inspector visiting 
the establishment he found both the boilers at work, and 
in the most dangerous condition. The furnace tubes, 
which were of large diameter and of weak construction, 
were both distorted from previous over-heating or over- 
pressure; and it was stated that the shell of one boiler was 
much thinned by corrosion on the midfeather. Each 
boiler was fitted with a lever safety valve, but that of one 
was wedged fast, whilst the other was loaded with pieces 
of iron to an excessive pressure. Both were provided with 
glass water-gauges, but that of one was choked up and 
inoperative, and the other quite unreliable. The feed 
apparatus was also dangerously defective. Mr. Hillar may 
well state, “that the numerous defects recorded indicate 
the necessity for employing steady and experienced men as 
boiler attendants.” 

During the year, seventy-five boilers have exploded with 
more or less disastrous results. These may be classed as 
follows:—In the mining districts twelve explosions have 
taken place, causing the loss of thirteen lives. In iron and 
engineering works eleven, causiug twelve deaths. Of 
marine boilers eight have exploded, killing twelve indi- 
viduals; and of locomotives six explosions are recorded, 
attended with a very small loss of life, only two men being 
killed outright, although several have been seriously in- 
jured. In saw mills three explosions, in paper mills four 
explosions, in corn mills two explosions, in flax mills two 
explosions, and in cotton mills one explosion took place, 
attended with the loss of, in all, seven lives. The peculiar 
immunity of cotton factories from this species of disaster 
is due, no doubt, to a good system of working; while to 
reckless and ignorant management may be traced the 
fatality which appears to hang over those used in connec- 

on with mines and ironworks. Two explosions of 
agricultural engines, and three of portable engines used 
by contractors, two of dock engine boilers, two of 
boilers used in breweries, one each at rag, manure, 
and chemical works, one at a web factory, and thirteen 
miscellaneous explosions, make up the grand total to 
seventy-five, causing the loss of eighty-seven lives, 
and beyond question the permanent disabling of a far 
greater number of individuals. It is highly suggestive 
that of all the boilers which exploded but one was insured 
by the Manchester Insurance Company, and not one by 
the National Insurance Company. The companies will 
not accept any boiler which is not sound in the first in- 
stance, and they insist on proper inspection and repairs 
during the whole time they are responsible for its value, 
and to those facts must be attributed the apparent good 
fortune which has attended them in their operations. The 
strictness with which the rule is enforced of insuring none 
but sound boilers has been made the subject of complaint; 
but we would seriously impress upon our readers a view 
of the matter to which neither Mr. Longridge nor Mr. 
Hillar make any special reference, namely, that a boiler 
which is not worth insurance is not fit for use. Even in 
a pecuniary sense, a boiler explosion must cause more in- 
jury to the proprietor than to the insurers, and if those 
last are not content to run a given risk, it is certain that 
the user cannot prudently incur it, 

Mr. Longridge collects all defects under nine heads:— 
Fractures of plates; fractures of angle iron; fractures of 
man-hole blocks or frames; internal corrosion; external 
corrosion; safety valves; pressure gauges; water gauges; 
and deticiency of water. Mr. Hillar’s report is worded to 
much the same effect, though it is by no means so elaborate 
as that of Mr. Longridge, which gives detailed examples 
of each class of imperfection. One of these we select, as 





it bears on a form of injury constantly overlooked— 
external corrosion by the entrance of water between 
the ao and the brickwork—and tends to demonstrate 
the fallacy of a theory at one time strongly advocated, to 
the effect that an explosion can only result from the 
sudden —_ of a considerable rent above the water 
ae e quote Mr. Longridge’s own opinion on this 
subject :— 

“Boiler 15ft. long, 54ft. diameter, made of jin. plates, with one 
in flue. Age five years. Working pressure, 40 lb. per 
square inch, Owing to workmanship the boiler appears never 
to have been tight, and consequently the plates on the under 
side were found seriously corroded at every seam. In two or three 
places the inspector made holes with a hammer. reporting 
the defects to the owner he immediately sent for the maker of the 
boiler to get it repaired. The latter suggested covering the defec- 
tive parts with pieces of plate secured by bolts, commonly called 
‘screw patching.’ He maintained there was not the least danger 
from such defects, as he had never known any boiler explode from 
corrosion at the bott The i tor mentioned two or three 
instances, proving the fallacy of this opinion, but he still main- 
tained that ‘ boilers never did any damage by giving way at a thin 
place,’ and his partner, who was also present, added as his opinion 
that a boiler was in reality ‘safer with a thin place in it.’ In- 
credible though it may appear, there are still many men entrusted 
with the care of boilers who entertain the same erroneous notions, 
and persist in maintaining that, however much corroded or weak 
a boiler may be from corrosion of the plates on the under side, it 
can never explode so long as it is provided with a sufficient supply 
of water.” 

As supplementary evidence of the accuracy of Mr. 
Longridge’s opinions, we cite an instance of actual explo- 
sion which he has recorded and illustrated by a good 
photograph of the boiler taken after the catastrophe. 
Owing to the absence of a roof the brickwork round a 
two-flued boiler, 24ft. long and 7ft. in diameter, was kept 
damp at one side, and there had also been ny at some 
of the seams. As a consequence, the plates for several 
feet in length were much reduced in thickness, and in one 
place actually eaten through. The boiler never was 
thoroughly examined, and, therefore, the defects escaped 
undetected until it was thrown from its seating. The 
boiler exploded violently, killing two men and seriously 
injuring a large number of individuals. From the photo- 
graph we see that the boiler-house bas been blown to 
pieces, and the shell torn up, ripped, and distorted in the 
most extraordinary fashion. In this case the fracture 
unquestionably commenced with a large rent below the 
water line. The truth appears to be that with the spread 
of knowledge the theory under notice loses much of the 
force it once possessed, and it daily becomes more evi- 
dent that so long as an extensive fracture or rent takes 
place at all, the locality but slightly modifies the imme- 
diate result. 

We regret that oy does not permit us to consider at 
much greater length the facts placed before us by Mr. 








Longridge and Mr. Hillar, the report of the former gentle- 
man in particular constituting, in one sense, the most 
valuable contribution to the technical knowledge of boiler 
explosions, their causes, and the means of preventing their 
occurrence, which has yet been made public; and much of 
this value is imparted by a selection of good photographs 
by which the pamphlet is illustrated. Mr. Hillar’s pam- 
phlet is far from being devoid of merit; but his operations 
are for the moment more contracted than those of his pro- 
fessional brother, and therefore his experiences are more 
limited. All that he has to say he says well and clearly. 
A few photographs would constitute an admirable 
addition to his text. It may be argued that he would but 
reproduce those given by Mr. Longridge. As, however, 
the latter gentleman gives but four views of exploded 
boilers, though seventy-four are recorded, it is evident 
that there is little danger of clashing. In addition to the 
boilers Mr. Longridge illustrates examples of failures in 
plates and seams which are interesting. Nos. 1, 2, and 3 are 
especially worthy of examination; and this feature might 
be rendered still more prominent in future with advan- 
tage. We shall only add that the report should be ex- 
tensively circulated among employers of steam power, and 
that both the companies might, we think, push their 





business with advantage in the metropolis. Many London 
firms would insure were they made fully aware that both | 
the Manchester companies are willing to take and inspect | 
London boilers. | 
DEATHS. 
On the 8th inst., at 31, Victoria-road, Kensington, JANE MARY, wife of 
JOHN COLLISTER, C.E., in her 35th year. 
At No. 5, Amersham Park-villas, New-cross, Mr. ROBERT BOWMAN, C.E., } 
aged 68. 





MARRIAGES. 

On the 1!th inst., at Lambeth Old Church, EDGAR B, M. LOADER, third son, 
of the late Thomas &. Loader, Esq., Civil Engineer, to MINNIE M. ORMES, 
elder daughter of the late Samuel Ormes, Erq., of Battersea. No cards. 

On the 4th January, at Calcutta, ROBERT JOHN GEORGE, Esq., C.E., Delhi | 
Railway, eldest son of Edward George, E-q., M.D., late of Sandgate, Kent, and | 
Caroline Alicia, daughter of ir Joh” Gregory shaw, deceased, Bart., to | 
MARIAN, eldest daughter of the late BENJAMIN JONES, Esq., of Carmarthen. 








NAVAL APPOINTMENTS. William Dark, engincer, to the Rodney; 
Henry Thornton, acting engineer, to the Cumberland for the 
Fearless; Edward Parsons, chief engineer, to the Niobe; James 
Jessop, engineer, to the Royal Alfred; G. Lynch, engineer, to the 
Niobe; H. Parry, engineer, to the Zebra: W. H. Keats, first-class 
assistant-engineer, to the Niobe; John W. Nelson, first-class 
assistant-engineer, to the Zebra. Mr. H. W. R. Pellew has been 
promoted to the rank of first-class assistant-engineer, with 
seniority of February 2nd, 1867. 

Rep Snow.—This somewhat curious production of nature has 
been known for a long period, and its peculiar colour was at one 
time idered to be ioned by the presence of microscupical 
vegetable life, inasmuch as after its melting traces of reddish 
coloured globules remained. This vegetable theory was received 
with great satisfaction, and the first announcement of its fallacy 
was derisively rejected. It isi ible, however, to always keep 
out the truth, and it was not ‘long after the truth of the first 
theory had been called in question that Shuttleworth and other 
observers satisfactorily demonstrated to the scientific world, 
through the aid of the microscope, that the red colour of the snow 
was the result of animal and not vegetable life. The existence of 
many different kinds of infusoria, such as the philodina rosea 
and others, sufficiently explained theoccurrence of the phenomenon. 
After violent south winds the snow is frequently covered with a 
fine dust of a cinamon colour, which presents at a distance a red- 
dish retlection, Analysis has proved this colouring matter to be 
of an inorganic nature, containing oxide of iron, carbon, silica, 
chalk, and aluminium, all substances entering into the constitution 
of volcanic cinders and meteorites. 








EXPERIMENTAL RESEARCHES INTO THE NA- 
TURE AND ACTION OF SAFETY VALVES FOR 
STEAM BOILERS, &c.* 


By Tuomas Batpwin. 

Ir often happens that a safety valve is weighted to within a few 
pounds of the maximum pressure that a common open mercurial 
steam gauge will indicate, and it frequently happens that when 
no steam is taken from the boiler, or the boiler has an excess of 
capacity over the work it has to do, that the pressure will rise in 
spite of the safety valve and blow out the mercury of the steam 
gauge, in which case the safety valve does not answer the purpose 
eee oy tpg allows the steam to rise to a higher pressure than 
it o 0. 

This state of things having come under the author's personal 
observation it was determined, in the year 1857, to make experi- 
ments to ascertain to what extent the pressure in a steam boiler 
might exceed the calculated pressure on the safety valve without 
the safety valve being sufficient to carry off the steam generated in 
the boiler. 

For this purpose a small valve, lin. in diameter, having a lever 
and weight, and of the ordinary construction, was fixed on the top 
of a lin. pipe, 12in. long, inserted in the manhole cover of a 
common two-flued Lancashire boiler, belonging to Mr. Daniel 
Smith, of Bury, Lancashire. 

The lever of the valve was l4in. long, and the distance from the 
centre of the valve to the fulcrum was 2in., the movable weight 
being 6°09 lb., and the weight of the lever and valve was taken 
as allowed for in all the experiments. 

The lift of the valve was ascertained by placing a brass plate 
close to the end of the lever, and during the time the steam was 
flowing from the boiler at each definite lift a mark was made on 
the plate by a fine steel marker. 

_A pair of fine-pointed compasses were used to measure these 
lifts, and each lift pitched fifty times along a straight line on a 
brass plate, and the length measured and divided by fifty to insure 
accuracy in the measurement of the lift. 

The pressure was also noted during the time of flow. 


EXPERIMENTs. 


The curve line a, 6, Fig. A, shows the height the valve lifted 
from its seat as the weight in pounds per square inch was taken 
off the valve. 

_ The vertical lines divide the figures into pounds per square 
inch, and the vertical scale is one-seventh of the horizontal one. 

The distance the valve opens is exhibited by the distance, 
anes vertically, from the straight line a, c, to the curved 

ne a, b. 

At a the valve is closed, and the pressure in the boiler is 65 lb. 
per square inch, including the atmosphere. The dotted line 

ing across the figure shows the position of the valve when 
ted one-twentieth of an inch, which would take place when 
the weight on the valve is equal to about 534 1b. per square inch. 
The pressure in the boiler began to increase at d, which is the 
cause of the curve of contrary flexure at that point. 

_The valve used in the experiment conmagio’ « with Fig. A was a 
disc of 1}in. diameter, guided by pins on the outside. 

Fig. B shows a diagram constructed from another experiment 
with the same valve, and at the same pressure as before ; but in 
this — the pressure did not vary in the boiler during the experi- 
ment, 

The curve a, b, is an hyperbola with one asymptote very close 
to the line a, c, and the other at about 48 deg. from the line of 
pressure a, ¢. 

The valve is open one-twentieth of an inch, at about 53} 1b. on 
the diagram ; or, in other words, the weight on the valve was 
53} lb. when steam in the boiler at 651b. did not lift the valve 
more than one-twentieth of an inch from its seat, the steam from 
the boiler issuing into the atmosphere. 


Fig. C shows an 
experiment with a 


Fics. A.M, 


é disc valve ljin. dia- 
meter, with three 
a thin wings ing 


into the interior of 
the valve seat to 
guide the valve, the 
ressure in the boiler 
ing 73 Ib. 

Although we have 
a pressure of 73 Ib. 
in the boilerthe valve 
does not lift one- 
twentieth of an inch 
until the weight — 
itis reduced to 54 lb. 

r square inch, This 
is probably owing to 
the exit of the steam 
being retarded by the 
wings of the valve, 
reducing the area of 
the passage into the 
atmosphere. 

By weighting the 
valve to 52} lb. per 
square inch we find, 
a - although the pres- 
79 65 co 35 > sure on the valve has 

ABSOLUTE PRESSURE only been reduced 
1} 1b. per square inch, it is now open one-tenth of an inch. 

Down to a pressure of 56 1b, the lift of the valve increases nearly 
constant with the decrease of pressure on the valve. 

Fig. D is another ‘ore with the same valve, the pressure 
in the boiler being 65 1b. 

In this case the valve is lifted one-twentieth of an inch when 
the pressure on the valve is reduced to 494 lb. per square inch, 

Fig. E shows a diagram constructed from an experiment with 
a valve, the disc of which is 2y;in. diameter, the ive face being 
one-eighth of an inch broad, and the remaining portion sunk 
about one-twentieth of an inch to allow the steam more room to 
pass, as in the figure below, showing a section of the disc. 

The pressure in the boiler was 67 Ib., and the valve lifted one- 
twentieth of an inch, when the pressure on the valve was reduced 
to 48} lb. 

Fig. F shows a diagram constructed from another experiment 
with the same valve, the pressure in the boiler being 70 lb. per 
square inch, 

The valve opens one-twentieth of an inch when the pressure 
upon it is reduced to 501b, per square inch. 

Fig. G shows a diagram constructed from an experiment with 
the same valve, the pressure in the boiler being 65 1b., and shows 
the valve to be open one-twentieth of an inch when the pressure 
on it has been reduced to 454 lb. per square inch. 

The curves of the last three experiments agree very well with 
each other as to being of the same Kind of curve. 

Fig. H shows a diagram constructed from an experiment made 
with the same valve as that used for Figs. C and D, with three 
wings, the disc being reduced from 1}in. to ljin. diameter, 

The pressure in the boiler was 651b, per square inch. 

The valve lifted one-twentieth of an inch when the pressure on 
it was reduced to 51 1b. per square inch. 

Fig. I shows another experiment with the same valve, and at 
the same pressure of 65 1b. ‘in the boiler. The valve lifted one- 
twentieth of an inch when the weight upon it was reduced to 
524 lb. per square inch. The curves in the last two experiments 
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differ from each other, which is probably yrange d the flow of 
fin fk ty he pgs 
engine and for boiling p’ at the experimen: 

Fig. J is another ex) ent with the same valve as used in 
the experiments E, F, G, but carried to a further extent in open- 
ing the valve. ‘ 

The valve opens one-twentieth of an inch when the pressure 
on the valve is reduced to 48 Ib., the pressure in the boiler being 
65 lb. per square inch, ‘ } 

Fig. K was constructed from an experiment with the same 
valve as used for H and I, with this difference, that the _— 
between the wings were filled up with Roman cement until the 
filling-in formed a parabolide Jin. diameter at the base and lin. 
high from base to apex. 

The valve was found at the close of the experiment to have 
lost all the cement, which will account for the irregular shape of 
the curve. 

The pressure in the boiler was 65 1b. per square inch, and the 
valve opened ono-twentieth of an inch when the weight upon it 
was reduced to 544 lb. on the square inch. 

Fig. L shows a diagram constructed from an experiment made 
with an ordinary valve with three wings and conical face, the 
angle of the slant side being 45 deg. and breadth of face one- 
eighth of an inch, the diameter of the inside of the valve as 
before. 

The pressure in the boiler for this experiment was 67 Ib., and 
the valve lifted one-twentieth of an inch when the pressure on the 
valve was reduced to 51} 1b. per square inch. 

Fig. M is constructed from an experiment made with the same 
valve as used for Figs. E, F, G, and J, with this difference, that 
the face of the valve was I4in. diameter, and the outer portion of 
the disc very nearly touched the flat portion of the seating—it 
was not more than one-hundredth of an inch from touching. 

The pressure in the boiler was 67 1b. per square inch, and the 
valve only lifted one-eightieth of an inch when the weight upon it 
was reduced to 45 lb. per square inch. 

This experiment shows that broad faces for valves ought not to 
be used, for a reduction of the weight on the valve to 45 lb. per 
square inch only allows the valve to open one-eightieth of an inch 
when the pressure in the boiler is 22 1b, per square inch above the 
weight per square inch on the valve. 

Collecting the resultsof these experiments we have the following 
table: 





of the right-hand member of the equation 5, which are to be taken 
as follows :-— ina 
Make f = one square " 
Pe Ste i y and marine boiler; 
¢ = 100 for locomotive boilers; 
cui of water evaporated per pound of coal; 
k= 8. 
These may be taken as constants in 5, which, for stationary and 
marine boilers becomes 
ae 
[) 
% 
aao* 


- (A) 


- (9) 


v 

Now s may be taken from the experiment of Messrs. Fairbairn 
and Yate, or calculated by the following formula :— 

s=330°36p—°*!. . 2. . © - (10) 
which gives nearly the same results. 

We have no experiments for the values of v or v, but we know 
that when the formula here given for v, applied to the apertures 
for admission of steam to the cylinders of steam engines, the 
velocity of steam calculated by the formula 5 or 6 agrees with 
practical results, or, in other language, ‘ 

Wee WU, 6 2 «© wee wD 
where », is the velocity of the steam, a the area of the aperture 
allowed by the valve for admission to the cylinder, and V the 
velocity of the piston, A being its area. 

This being the case, we may presume fairly that the data are 
experimentally sufficient, and that no purely theoretical areas are 
herein intended. 

The following table will give us the values of s and v, when p is 
known, by using which, in equation 6, we get the values of a 
given in the tables, also of a, for ere, which is simpy 

Pew. s « 6.6 6 8 

The values of v, will be found to decrease with the pressure 
after passing its maximum, corresponding to 

&. =° 54496, 

P 


oe” 2 6 © 


or 





or p=- a ae 
And when z = 14'7 the maximum flow of steam is delivered 
when the pressure in the boiler is 37 lb. absolute. 












































TABLE I, TABLE II. 
= £2 DATA. 
sé — | Area of safety valve open- 
=~ to |Weight on the valve in pounds per square inch where the o3 22 $36 36 ing in square inches per 
2 “& 3 valve lifted the under-mentioned fractions of its dia- S. 38 =<s . square foot of fire-grate. 
E he g | meter; diameter = lin. 5 és wal ; aot 
to F226 gms os ees Ses 
= ge5e 2=o| § gg g.9 
A a3 5 Ses] of E25 ££5 
a3 & l op £33 es begs | bags | Stationary 
se55/ | w& | & | o | as | Z25] Erg | Fogo] F855 | tat, [tecomotives 
= & aed £28] 238 Sea | SaRS | marine. 
A 65 = 5 Bi 54 “ > > 5 
B 65 7 h £9] =~ on " 
r 73 ost 54 52 as ogi Pp. 5. v a am. 
D 65 34 49} 48 48 nip 147 26°5000 
F 67 = 483 _ - _ 20 19°7133 1017 757 “1563 
; 4 po : a 483 = - 25 159801 1374 29 “1157 
it 65 554 51 9 474 464 > oe pae ad me 
L . bag 524 503 494 - 40 102665 1928 747 0824 
4 > 8 | - 444 - 45 9°1905 2046 0777 
4 i co 54h = = — 50 8°3222 2148 6716 0740 “3500 
1, 67 S64 52 494 484 474 60 7-099 2318 613 "0685 “3425 
M 67 45 - — - — 70 6°0640 2455 +0643 “3215 
80 5°3179 2569 518 0619 “3095 
Many valves, from 2in. to 5in. diameter, may be seen on boilers 90 47874 2667 , 0596 “2980 
blowing very faintly when the pressure in the boiler is from 15 lb. od oie pan * a ae 
to 201b. per square inch above the weight per square inch on the 130 3°3870 2961 “0536 “9680 
valve. This is the case more especially when the valve is a disc, 150 2": 600 3070 343 0518 +2590 
and the facing similar to that of experiment M. 200 22582 3283 “0472 *2360 
We see from experiment M, as an extreme case, that if the | 2° 15419 3573 278 0450 “2250 


pressure in a boiler be 45 1b. on the square inch, the pressure 
would rise with a valve of that construction to 67 lb. before the 
valve could lift one-eightieth of an inch, or cause the valve to open 
one-twentieth of its area of aperture. 

These experiments prove that we cannot have the common 
safety valve of sufficient area to allow the steam, when the furnace 
is in full action, as rapid an exit as it ought to have, unless the 
valves be very large. 

It is important that we know what size of an aperture will be 
just sufficient to take away all the steam that can be generated in 
a boiler, so that the pressure shall not rise above a given amount; 
and since this depends on the quantity of fuel consumed and the 
quantity of water evaporated in a given time, 

Let f = the area of the fire-grate in square feet; 

=f { pounds of coal consumed on each square foot of fire- 
= grate per hour. 
_ fpounds of water evaporated per pound of coal con- 
= { sumed, 
q = quantity of water evaporated per second in pounds. 


Then q= J € Ib. per second. 
It may be shown that 
y= 9 P logs 2 Pi , 
v VA ~ og 6 . — es 
or v = 7392°5/ p*%s? — x00 . (3) 


In equation 2 w equals the weight of the cubic foot of steam 
at pressure p, and in 2 and 3% equals the pressure of the atmo- 
sphere, or any pressure of steam less than p. 

The value of v in 2 and 3 is the maximum velocity of flow 
when the expansive action of the steam is taken into account, and 
represents the rate of flow when the density of steam passing 
through the aperture is considered as equivalent to steam at pres- 
sure 2, 

But if we require the velocity of flow of steam of the same 
density as that in the boiler, we have :-- 

Ot Hs t Gs es 
‘a== ie nie 
1 
where ®, is the velocity of the steam issuing at the density of that 
in the boiler, and s; the volume in cubic feet of one pound of 
steam at pressure x, and s the volume of one pound at pressure p. 


n=2.96Y 2. log s 2. ee 
w x 


* 
or n=—. T5 YP ee eae (6) 
Now q s = the volume of steam to be delivered, of the same 
density as that in the boiler, through the aperture a; therefore, 
eee 


Hence 


a= 


v1 

Substituting the value of q from 1, and making & the coeffi- 
cient of contraction, we have— 
cfes 
Buk ee ae ta oe 
which will give the area in square inches of aperture through 
which the steam issues into the atmosphere, so that no danger may 
arise from over pressure. 

This area is not the area of the safety valve, but the area of that 
portion of it which is open to the atmosphere for the issue of 
steam. 


a= 





Before we can find the value of a, we require the other values 






































If we have a boiler of the stationary or marine class contain- 
ing thirty-two square feet of fire-grate, and the pressure p, in the 





boiler is not to excced 801b. absolute, or 65 1b. above the atmo- 
sphere, we have in column a, opposite 801b., the value ‘0619, | 
which, being multiplied by the area of the fire-grate, gives— 

32 x “0619 = 19808 | 
square inches as the area of the aperture in the safety valve for , 
the passage of steam from the boilers into the atmosphere. 

Any one who has observed the common lever safety valve knows | 
that when the steam is blowing off under the action of a hot fire, 
and no other exit open in the boiler for the escape of steam, that 
the valve rises very little from its seat; in fact, if the valve be 
5in. diameter, it must rise ‘103in. from its seat to make the area 
of exit equal to 1°98in., as given by the table for a thirty-two 
square feet grate, the pressure being 801b. absolute. 

It is very probable that if this valve was weighted to 80 1b. on 
the square inch, the pressure would rise at least to 90 lb. before the 
valve lifted ‘103in. ; and if the valve be of the disc kind, the 
pressure might rise to 1001b. before the valve lifted *]03in. 

To prevent the increase of pressure in steam boilers it is 
necessary to have a gafety valve that will open sufficiently to pre- 
vent much increase of pressure over and above that at which the 
valve is weighted to blow off, and at the same time not open too 
large an area for the escape of steam. 

It has been shown that an opening of 1°98 square inch will pre- 
vent the detrimental increase of pressure in a boiler having an 
area of fire-grate of 32ft., and an absolute pressure within the 
boiler of 80 1b. per square inch. 
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A valve of the construction shown in the above figure, having a 
diameter of 1gin., and weighted to 801b. on the square inch, will, 
before that pressure can be exceeded 1 Ib., lift sufficiently to open 
an aperture equal, or nearly so, to 1°98 square inches; whilst a 
valve of the common kind would allow the steam to increase at 
least 10 1b. above the working pressure before it would lift suffi- 
ciently to open an equal aperture. 

The valve a isa solid of revolution or a portion of it, a sphere 
being sufficient, so that it may have the chance of moving occa- 
sionally on its seat; 6 is the opening from the boiler, c being a 
guard through which the small spindle d passes. 

The valve a is weighted in the ordinary manner either by a lever 
and weight or direct. The valve seating projects as shown at e, 
and very nearly touches the valve a. : 

When the valve lifts by the steam in the boiler being only 





slightly in excess of the weight of the valve, very little steam 


passes ; but if the steam continue to increase in pressure, the 
ve 


valve a is forced so that a equal, or nearly so, to the 
area of the valve and the steam is thereby 
from increasing in by being disc! from boiler, 


pressure by being 
from which we see that this small valve is at least twenty times 
as efficient as one of the disc kind five times its diameter. 

It is well-known that during the night, as well as at other 
times, the steam in boilers will rise and blow off from the saf 
valves, and often at a considerable above that at whi 
the valve is weighted, which, in the case of old or strained boilers, 
is very Sageees, and often has been the cause of the most dis- 
astrous explosions; for the fireman looks often to the safety valve 
alone, without noticing the steam gauge, and sometimes gauges 

jn — as of sat in ba cases, when wad 
appen , the greatest danger is to be apprehended where 
the common safety valve is used; but if one or me of these small 
valves had been = bh on the boiler the excessive pressure would 
have been prevented. 

The construction of these valves is such that they are not liable 
to stick, and being small, and requiring comparatively about 
twenty less weight, are better to handle and pa as well as 


more efficient, than the unwieldy valves for high 
ressures, never requiring to be greater than about 1gin. diameter 
or high-pressure boilers, and often not more than lin. diameter. 


For agricultural steam engine boilers this valve need not exceed 
lin. diameter, and would liberate as much steam as the boiler 
could produce at 50 1b. pressure. 

For locomotive boilers the diameter of the valve need not exceed 
ldin., and for the excessively large stationary boilers 2in. diameter 
will suffice, and, in many cases, lin. will be ample. 

For marine boilers, where the pressure is low, this class of 
valve need not exceed 2in. diameter, but in many cases lin. 
diameter will be sufficient. 

This valve is also applied to act as a low-water valve by the 
application of a lever mn float inside the boiler, and for that pur- 
pose need not exceed 1}in. diameter, but in the majority of cases 
lin, will be sufficient. 

Several of these valves are at work, and have been experimented 
upon and found to be very efficient. 

If any one will take a piece of writing-paper about lin. diameter, 
and place it on the open part of the fe ef a common tobacco- 
pit , and insert in the paper three small pins as guides, he will 

d it utterly impossible to blow the paper disc off the pipe by 
blowing down the stem. 

This simple experiment gives us a good insight into the nature 
of safety valves of the disc class, 





NOTES FROM PARIS. 

THE Society of Coal Owners of Couillet, Belgium, has made the 
following proposal relative to the construction of houses for their 
men. The society will construct at its own cost, and on ground 
which belongs to it, a certain number of miners’ houses, the cost of 
which is not to exceed from £64 to £80 each, land included, and 
which the society will sell without profit on the following condi- 
tions ; one fifth of the price, with the notarial expenses, to be 
paid at the time of purchase, and the remainder, with interest at 
4 per cent. in eight years by instalments, to be deducted from the 
pay of the men twice amonth. The society and the men are free 
as regards employments, but in the case of the latter quitting the 
service of the society by their own act, the interest on the residue 
of the purchase money is to be raised from four to six per cent. 
If a workman is in possession of a piece of ground, sufficiently 
large, free of all charges and healthy, the society will build him a 
house for a sum ranging from £48 to £64, and on the same terms 
as regards employment as those above stated. The society reserves 
to itself the right, until the payment of the whole amount, of 
superintendence of these houses as regards repairs, cleanliness, 
and morality, and the cost of insurance will be paid by the society 
and charged to the workmen. Lastly, in case any of the houses 
shall be injured by the coal works carried on beneath them, the 
society undertakes the whole cost of the reparations. In case of 
the death of a tenant the society will, if required, take back his 
house and repay to his widow the whole amount of the instal- 
ment received on the account. 

The Industrial Society of Mulhouse which has done so much 
for the ouvriers of its district bas lately had under discussion the 
important question of accidents in factories, and an association of 
manufacturers is now being formed the objects of which will be 
the discovery of the best means of preventing accidents, and also 
of supplying assistance in cases where they actually occur ; 
salaried inspectors are to be appointed who will pay regular visits 
to the factories of all the members of the society, point out any 
causes of danger which they may perceive and indicate the remedy. 
When manufacturers appoint their own inspectors it is a pretty 
good proof of a determination to do all within their power to 
protect the lives of those whom they employ as well as their own 
interests, and the example of the Mulhouse Society ought not 
to be overlooked. . 

The offects of the strikes and disturbances in Belgium are being 
watched with great anxiety by the iron and coal trades of France, 
as they are doubtless also by those of Great Britain. Under the 
present tension of these interests such events become of moment- 
ous consequence. 

The last accounts from Saint Dizier say that there are rather 
more demands than there were, but at rates which the masters 
will not accept; still, as a rule, buyers refuse to give orders with- 
out some concession in price. Rolled charcoal iron is quoted at 
220f. to 225f.; rolled mixed iron at 210f. to 212ft.; and coke iron 
at 190f. to 200f.; hammered coal iron, 255f.; axles, 265ft.; machine 
iron No. 20 from charcoal pig, 230f.; from mixed pig, 215f. to 
220f.; and from coke pis, 205f. to 210f, per ton. 

Paris, February 13th. 
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3287. ALBERT WHITFORD HOSKING, Manchester, “ Certain improvements in 
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3390. RICHARD LEWIS, Dublin, “ Improvements in steam boilers.”—24th De- 
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ments in apparatus for removing the scum from the surface of the water in 
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25. JOHN WILKINS, Clare-terrace, Oak-street, Wolverhampton, ‘‘ An improved 
mould for making cigarettes.”—4th January, 1867. 

67. WILLIAM BURNET ROBINS, Penton-place, Kennington-road, Surrey, ‘* Im- 
provements in fire-arms and ordnance, and in the cartridges or projectiles 
to be used therewith.”—10th January, 1867. 

69. EDWARD THOMAS HUGHES, Chancery-lane, London, “ A new or improved 
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and producing varying pressure.”—A communication from Pierre du Rieux 

Edouard Roettger, Lille, France. 
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“Certain improvements in the art of making photographic transfers, adapted 
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from which to print the design or other matter transferred.” 

73. FREDERICK JOHN EVANS, Chartered Gasworks, Westminster, ‘‘ Improve- 
ments in the manufacture of illuminating gas.” 
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in the manefacture of fire bars for the same.” 

81. JOHN HOADLY, Dover, Kent, “An improved apparatus for preventing 
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wind, draughts, and water from passing under doors, casements, and similar 
83. CHARLES DE Sanne, St, hapa, “ Improved instruments for use in 


separa’ 
Marquez-Millan, Rue Liandier, Maneeiten Soonan 
89. WALTER SANDELL MAPPIN, Birmingham, * |) ~~ pecan 
ing fire-arms, and In cartridges 
91, JAMES be pee Barrack-street, Hulme, Manchester, sein bageovemnents in 


making and repairing ways, improvements are 
also applicable to veldiee ant ae oe een Geupune, ond Other ana 
93” Winutix EDWARD NEWTON, Chancery-lane, London, “ Improvements in 


looms for knitting.”—A communication from Augustus Celanus Carey and 
Hugh K. Moore, Malden, Massachusetts, U.S. 

95. ROBERT ATKIN, Sheffleld-gardens, Campden-hill, Kensington, Middlesex, 

** Improvements in the pone a =A of ships and other navigable vessels, 

and in the mode of rigging, propelling, and steering the same, including 
children’s natty A ships.” 

99. WILLIAM CLARK, Chancery-lane, London, Ha gene Np mn 
ing and casting apparatus and in black-washing the moulds. 
cation from George Ross, Newport, Campbell, Kentucky, US—l4en ae, 


867. 
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104. EDWARD BROWN TAYLOR and FREDERICK gn Gresham- street, 
London, “ Improvements in the construction of fire-screens, fans, parasols, 
sun shades, and such like articles.” 

105. MICHAEL HENRY, Fleet-street, London, “ Seanpennente in on ne 
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Norbert Belvallette, Boulevart St. Martin, Paris. 

107. AUSTIN HILL, Leicester, “Improvements in reaping and mowing ma- 

.”"— 15th January, 1867. 

111. JOHN CLAYTON, Westbromwich, Stafford, “ Improvements in vertical 
furnaces for melting and refining metals.” 

113. JOSEPH CRAVEN, Thornton, near Bradford, Y: 
| machinery or apparatus for fringing shawls, ty or similar 

cles.” 

115. JOHN DAVIES, Ludgate-hill, London, and ARTHUR HELWIG, Old Kent- 
road, Surrey, “Improvements in the permanent way of railways.”—16th 








January, 1867. 

117. ROBERT JAMES. Poole, D hire, ** Imp 
apparatus for ventilating mines.” 

119. ERNEST SUVERN, Halle, Prussia, “ An improved mode of and apparatus 
for purifying the impure waters emanating from sugar factories and other 
industrial establishments, applicable also to the purification of sewage 
waters.” 

121. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
tinting or colouring the surface of paper or other materials or fabrics.”—A 
communication rge Streat, New York, U.S. 

123. DAVID BARKER, Northfleet, Kent, *‘ }mprovements in the construction 
of apparatus for mixing, pressing, and moulding coal and other substances 
for the formation of artificial fuel, and dividing the same into blocks, such 
apparatus being also applicable to other analogous operations.”—17th Janu- 
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125, CHARLES FREDERICK COOKE, Buckingham Works, Yorkshire, and JOHN 
STANDFIELD, Upper Stamford-street, Blackfriars, Surrey, “ Certain novel 
and improved combinations and arrangenents of differential wheel gearing, 
and its application to various 

127. EDWARD JAMES SMITH, Halifax, York, “ Improved machinery or by 
ratus for the manufacture of lingoes used in looms for weaving, | also in the 
manufacture of other articles wire ig to be d or pressed 
and punched.” 

129. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “‘ Improvements in 
the manufacture of lace.”—A communication from Desire Sival and Leon 
Sival, Roubaix, France. 

131. = GANGE FRANKLIN, Broadway, Somersetshire, “ Improvements in 
tanning.” 

135. RICHARD ROBERT LOANE ROSOMAN, Highlands, Itchen Ferry, South- 
ampton, “ The use or adaptation of water pipes or syphons in combination 
with turbine wheels or other hydraulic engines for the production of motive 
power for propelling ships.” —18th January, 1867. 

137. JOHN HARDING, Warrington, Lancashire, “ A new and improved fastener 
or lock to be employed for securing the cover inclosing the flame in lamps 
known as the * Davy,’ or lamps of a similar description.” 

139. JAMES BATE, Smethwick, Stafford, and GEORGE ASHER, Birmingham, 
** Improvements in making moulds for casting fenders, and in fitting bottoms 
to fenders, which improvements in making moulds for casting fenders may 
also be applied to the making of moulds for casting other articles.” 

141, JOSEPH JOHN HARRISON and EDWARD HARRISON, Manchester, “ Certain 
improvements in looms for weaving.” 

145. ALFRED UPWARD, Chartered Gas Company, Goswell-road, London, “ Im- 
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and in fitting service pipes or cocks thereto.”— 19th January, 1867. 

149. GEORGE MILES WELLS, Aldermanbury, London, “ Improvements in lasts 
for boots and shoes.” 

153. WILLIAM MCANDREW, King William-street, London, “ Improvements in 
machinery for ginning cotton.”"—A communication from Charles Wilson 
Boyd, Sokia, Asia Minor.— 21st January, 1867. 

155. EDWARD TOMLINSON, Hatton-garden, London, * Improvements i in orna- 
menting, printing, cutting, bending, embossing, and ring 
articles from wood and other materials.” 

159. JEAN CHRETIEN, Boulevard Richard Lenoir, Paris, “ An improved appa- 
tatus for raising and lowering heavy bodies.” 

161. WILLIAM CLARK, Chancery-lane, London, “ Improvements in blast fur- 
naces, and in the method of working the same.”—A communication from 
Albert Philippe Adrien Accarain, Outreaux, France. 

163. JONATHAN NORTHROP, SAMUEL TETLEY, and WILLIAM HARRISON 
TETLEY, Thornton, near Bradford, York, *‘ Improvements in sewing ma- 
chinery or apparatus for fringing shawls, mantles, or other fabrics requiring 
to have a fringe thereon 

165. HENRY BRIDGEWATE R, Watford, Herts, “‘ An improved construction of 
turntable.” —22nd January, 1867. 

169. WILLIAM DENNIS, Aldermanbury, London, “ Improvements in letter 
boxes, letter pillars, and such like depositories.” 

171. ARTHUR CHAMBERLAIN, Birmingham, “ Improvements in lamps for burn- 
ing paraffin oil and other volatile oils.” 

173. JOSEPH STANDRING DRONSFIELD, Oldham, Lancashire, “Certain im- 

in for grinding cards to be employed in preparing 
cotton and other fibrous materials.” 

175. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements in 
cotton bale ties."—A communication from John Cooper Lee, Blakely, 


Strand, London, “ Improvements in electrical apparatus.” 

179. LEACH THORNTON, Shalford, near Guildford, and EDWIN THORNTON, 
Croydon, Surrey, ‘* Improvements in railway sleepers and chairs.” 

13\. CLINTON EDGCUMBE BROOMAN, Fileet-street, London, “ Improvements 
in working electric pen and in the construction of the instruments and 
manufacture of the material employed therein.”—A communication from 
Paul Antoine Marie Chauvassaignés and Jacques Pau! Lambrigot, Paris. 

183. DANIEL SUTCLIFFE oe Blackawton Vicarage, Devon, “ Improve- 
ments in chimney tops for the of smoky ch 

185. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improved ma- 
chinery for blocking hats.”—A communication from William Case Griswold 
and Julius Sheldon, New York, U.S. 

187, FRANCIS HUTCHINSON, York Glass Company, Yorkshire, ‘* An improved 
construction of stopper for closing bottles, jars, and other articles.”— 
January, 1867. 

184%. GEORGE CLARK, Arundel-street, Strand, London, “ Improvements in 

guns. projectiles, and cartridges, and in the construction of the same 

i. Y WILLIAM JAMES HILL, Birmingham, ‘‘ Certain tmpeovements & in breech- 


loading guns.” 

197. JOHN COOPE HADDAN, Bessborough-gardens, Pimlico, London, *‘ Improve- 
ments in anchors.” 

199. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
‘* Improvements in spinning and twisting machinery.”—A communication 
a George Chatterton, Providence, Rhode Island, U.S.—25th January, 




















Invention Protected for Six Months be ty the t of 
RAL Deposi' 

260. WILLIAM RODOLPHUS LANDFEAR, -  l Cc 

i, ag) “ An improved machine for manufacturing eyele 


hancery- 
."—B0th 





Patents on which the Stamp Duty of £50 has been Paid, 
335. JOHN CLUTTON BLAIR SALT, Birmingham, “ Protecting iron shi 

from corrosion.”—9th February, 1864. aleted 
a saad EDWIN DRAYSON, Southampton, “ Gunpowder.”—4ih February, 
303. goux CHARLES us DOORINSOR, Blackburn, Lancashire, “ Drying cylinders.” 
3al. t, Bowase Walon, bg Green, Tottenham, Middlesex, “ Tobacco cut- 
320. 5 CELESTE DE fase ca SINIBALDI, South Villas, South-street, 
, Greenwich, Kent, “ Plates, tubes, &., and covering the same with copper, 





343. FRANCIS WILLIAM WEBB, Monks Coppenhall, Crewe, Cheshire, “ Rails.” 
—Sth February, 1864. 

$44. THOMAS STOKES CRESSEY, Burton-on-Trent, “ Screening barley, &.”— 

aig, Jom TRAY —_ age Royton, Lancashire, “ Preventing corro- 
453. JOHN eer Waning. 88rd BULLOUGH, a WATSON, Accrington, 
99. SAMUEL London, “‘Dumb jockeys.”—9th 
sen Ioan 2 aa ae aan, Strand, London, “ Screw 
360. JOHN HENRY JOHNSON, Lincolns’s-inn-fields, London, “ Superphos- 
od Tas pensex, Monten, ® Machinery for combing cotton.”—12th Febru- 


ary, 1864, 
380, THEOPHILUS JACKSON, Manchester, “ Braiding machines.”—13¢h Febru- 


ary, 1864. 
510. JOSEPH ROBINSON, Laurence Pountney-hill, London, “ Rolling railway 
and other bars.”—1s¢ March, 1864. 





Patents on which the Stamp Duty of £100 has been Paid. 

367. HENRY DEAN DENISON, Branswick-street, Leeds, York, “ Weighing 
machines.”—11th February, 18:0. 

335. JOHN —— Lincoln’s-inn-fields, London, “ Motive power.”— 
8th Fe 1 


349. JOHN CLEGG LUPTON and JOSEPH BLEASDALE, Church, near Accrington, 
Lancashire, “ Spinning.”—9th , 1860. i 
356. THOMAS WEBSTER St. em, St. James’s, London, 
“ Pneumatic railways.”—10th February, | 


Notices of Intention to Proceed with Patents. 
2530. THOMAS BERNEY, Bracon Hall, magne yt Norfolk, “‘ Improvements 
in the construction and use of proj and other arms.”— 
October, 1866. 

2532, JAMES ‘CAVANAH, To Liverpool, “ An improvement in water- 
closets, cisterns, and soi! 
2534. DAVID BARKER, Ni Keut, ‘‘Improvements in the manufacture 

of artificial fuel.” 
2537. MATTHEW WEST, Stevenage, Hertford, ‘‘ Improvements in fish-tail gas 
burners.” 
2540. WILLIAM Hore and HENRY a poate Hall, West Drayton, 
Middl “An bstit d for ordinary 
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paints. 
2546. HENRY FISHER, Kenyon-terrace, Devonshire-road, Claughton, near 
Birkenhead, Cheshire, ‘‘ Improvements in boilers and boiler furnaces.”—3rd 


October, 1866. 

2557. GEORGE EDMUND DONISTHORPE, Leeds, Yorkshire, “ Improvements in 
machinery for washing wool, hair, and other fibre.”—4th October, 1866. 

2567. FREDERICK HILLS SCHRODER, Bromley, Kent, *‘ Improvements in 
incubators or apparatus for hatching ees and in other heating apparatus, 
and in cooking and drying apparatus ”— 5th 

2573, WILLIAM EDWIN HICKLING, Market-street, Leicester, “ Improved ma- 
chinery or apparatus for w: bottles.” 

2574. Stanom Aegean Kennet Ironworks, Reading. Berks, “ Improvements in 
the consiruction of certain parts of oscillating steam engines. 


ABSTRACTS © OF , eA Tee. 
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ag — py ot of her Meaty Majesty's Comnsioners 
Class 1—PRIME MOVEBS. 
Including Fixed Steam and other Engi hinge de. and 


Jor THE 
Patents, 


Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vi Ma- 
ames —— Fittings, Sailing Vessels, Boats, en te 


wn. W. E. GEDGE, Wellington-street, Strand, London, “ Instantly releasing or 
one or more horses from carriages.” —A communication. — Dated 
Teta July, 1866. 

In performing this the it by which the release of the 
horses is effected is placed in the axle of the vehicle, the pole pin being modi- 
fied and made hollow, and serving as the basis of the system in four-wheeled 
carriages, and an equivalent piece being fitted with the same object in the 
longitudinal axle of two-wheeled vehicles. The mechanism consists of an iron 
trace-bar, furnished at each end with a hook for attaching the trace. This 
trace-bar is movable, that is to say, it turns on a bearing fixed on the draw- 
bar of the carriage. In middle of the length, and jicularly to the trace- 
bar, is fixed a hinged bar in three pieces lengthwise, so as to act as a lever on 








2577. SAMUEL oon Dalton, near Huddersfield, York, “ Imp: in 
the manufacture of certain articles of dress or = Slat, 
on Onsen ines jackets, mantles, cloaks, shirts, drawers, and similar articles. 

2591. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in steam engines.”—A communication from Alexandre Damas Marye, Rue 
St. Sebastien, Paris.—8th October, 1866. 

2597. JEAN MONNIN, CHARLES Bosc, and ye ANTOINE BOISSENOT, Rue 
St. Appoline, Paris, “ Improvements indicators, stating the 

distance travelled, the time when A, been hired or not, and if they 
are hired or not.” 

2699. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “An 
improved funnel.”"—A communication from Emile de Fages de Latour, 
Faubourg St. Martin, Paris. 

2603. JAMES CONLONG, Blackburn, Lancash! in i 
fibrous materials to be spun, parts of ~y = are aaa to the warping : of 
yarns or threads, and other parts to the washing of yarns and textile 
fabrics.”—9th October, 1866. 

2620. JOHN BULLOUGH. Accrington, Lancashire, “ Improvements in looms for 
weaving.”— 10th October, | 

. EDWARD BROWN Wius0m, Edinburgh, “ Impro in fe rm 
11th October, 1866. 

2642. ANDREW WYLEY, Barker-street, Aston Manor, Warwick, “ Improve- 
ments in breech loading fire-arms and bayonets for the same.” 

2545. EDWARD BEANES, Priory-road, Kilburn, Middlesex, “ Improvements in 
refining and decolourising sugar and syrup.”—1'2th October, 1866. 




















2654. WILLIAM ROSSETTER, Accrington, Lancashire, “ Improvements in looms 
for weaving.” —13th October, 1866. 

2660. JOHN GILES, Birmingham, “ An impr ts in the 

of certain descrip of nails, tacks, ra bg 

2664, DAVID GILSON, mo py New North- -road, London, “ Improve- 
ments in means or P ing, finishing, or ironing 
fabrics, part of which in pr is also applicabl ~ pee rollers used 
in calendering and finishing fabrics.”— 15th October, 1 





2733. JAMES GREENSHIELDS, Glasgow, L » te ~ “Impr in 
making gas and coke.” - 23rd October, 1866. 

2767. GEORGE FREDERICK LEE MEAKIN, Martin’s-lane, Cannon-street, 
London, * An improved method of capping old and new rails, used on rail- 

ways and other ways.”—26th October, 1866. 

2780. GEORGE DAVIES, Serle-street, Lincoln "s-inn, London, ‘“‘An improved 
rivetting press for securing buttons to fabrics."—A communication from 
Willoughby Hahn Reed, New York, U.S.—27th October, 1866. 

3116. AUGUSTE FOURNET and OUTAVE NADAUD, Tichbourne-street, Piccadilly, 
London, ** A magic camera.” 27th N \ 

3260. JAMES VARLEY, Bailiffe Bridge, near Lightcliffe, York, “ Improved ma- 

chinery for assorting silk and other fibres.”—11th December, 1866. 

3287. ALBERT WHITFORD HOSKING, Manchester, “‘ Certain improvements in 

facilitating communication between passengers and guard on railways.”— 





—l4th December, 1866. 

3320. FREDERICK NICHOLAS a Manchester, “ Improvements in 
turbines.” 17th December, 1 

3390. RICHARD LEWIS, Dale ** Improvements in steam bvilers.”—24th De- 
cember, 1866. 

3421. WILLIAM SIMMONS and ANDREW BROWN, Renfi e, N.B., “ Improve 
ments in the arrangement and of dredgers.”"—29th Di ber, 





1866. 
59. JAMES HENRY BurTon, Cheapside, London, “ Improvements in breech- 
loading fire-arms.” 
63. ALFRED VINCENT NEWTON, my ym | “Improvements in 
jer Tough Watson, New 


Hugh K. Moore, assachusetts, U.S.—14th January, 1867. 
137. JOHN HARDING, Warrington, . “a new improved fastener 
or lock to be em the flame in lamps 


enclosing 
known as the ‘Davy,’ or lamps of a similar description.”—19¢h January, 


1867. 
173. JOSEPH STANDRING DRONSFIELD, Oldham, Lancashire, ‘‘ Certain im- 
in for grinding cards to be employed in preparing 
cotton and other fibrous materials.” —23rd January, 1867. 
a *- WILLIAM RODOLPHUS LANDFEAR, Southampton-buildings, hae 
lane, London, “ An improved machine for manufacturing eyelets.”— 
January, 1867, 


ving an > Shee Feat a ew é ob eee 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
9th February, 1867. 


1679, 8d. 3 1680, 4d. ; 1681, 1s. 10d.; 1682, 8d. ; 1683, 8d. ; 1684, 8d. ; 1685, 
; 1686, 4d. ; 1687, 1s. 104. ; 1688, fd. ; 1060, 6; 1000, 1s.; 1691, 4d. ; 

1692, 1s.; 1693, 1s. "od.; 1604, 2s .; 1695, 4d. ; 1606, 4d.; 1697, 4d.; 1698, 
4d. ; 1699, 1s. 44.; 1700, 8d. ; 3 1s. 4d. ; H 3 1702, 4d. ; 1708, 4d. 3 1704, 
4d.; ey 4d. ; 1708, 10d. ; 1707, 1708,” 3 1700, 4d.; 1710, 4d.; 
171i, 4d. > 1712, "ed. ; 1718, 44. ; 1714, “id: ; 1715, 10d. ; 1716, 4d. ; 1717, 8d. ; 
1718, 4d. ; 1719, 84’; 1720, 8d. ; 1721, 4d. ; 1722, 10d. ; 1723, 6d.; 1724, 1s; 
1725, 10d. ; 1726, 4d.; 1727, 8a. ; 1728, 10d. ; 1729, 4a. ; 1730, 4d. 











pad oe ny partly made up of interest at the rate of 6 per cent. 
of an 8 per cent. bonus. It is pleasant to find that banking 
still holds an excellent position as a means of investment. 





the t bar, in order togive it a rotary movement on itself, which uplifts the 

hooks inwards for the withdrawal of the traces, which is the normal tion 

attained by bringing the said rod beneath the carriage framing. where it is 

held by a vertical shaft turning in the on 4 — for this purpose, or 

in two-wheeled vehicles in an — 
te pierced with an opening, th 


to make the hook slide under the solid part of 
coachman gives it another rotary motion, so as ng 
opening in the plate, which then escaping from the shaft bel: 
the tension of the draw-bar, is pushed back 
closes in attaching itself to the shaft. In order 
traces they are furnished at their ends with a fe me friction roller, to which 
they are attached by a buckle or pantera it is this roller which hooks on 
to the trace-bar. The backing i fined to a movable catch which 
places itself in the ordinary manner coans Ge shaft or the pole, according to 
whether it is a two or a four-wheeled carriage on a fixed plate, against which 
it is held by a spring sufficient to hold of itself, but which comes off ea ily 
directly the horse leaves the shafts. A small strap attached to the drivers 
box facilitates this movement by causing this spring catch to come off. The 
Treleasin : handle ts placed indifferently in any part of the carriage, either within 
reach of the coachman or of the persons inside the coach, and the cord may be 
hidden in the casing. — Not proceeded with. 
1847. G. DAY, Zuston-road, St. Pancras, London, *‘ Apparatus for stopping or 
horses.” — Dated \4th July, 1866. 

This apparatus consists, simply,in a strap or a round rein, which the 
inventor prefers attached by a buckle, or other suitable fastening, say, on the 
near side of the head strap of an ordinary bridle, and made to pass round 
underneath the horse's throat to the opposite or off side, where it goes through 
aring or small pulley and passes down to the curb, where it runs through a 
similar ring or small pulley to the person driving. From this arrangement it 
is evident that, should the horse ran away or become unmanag the 
driver can, by pulling the rein belonging to the apparatus, instantly curb the 
horse by stopping his wind. When not required the rein hangs loosely.—Not 
proceeded with, 
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1875. J. J. LL. M. LAGARRIQUE and P. D. CASTERA, Upper Clapton, London, 
a or working the points or crossings of ys.” — Dated 18th 

8 

This iovention cannot be described without reference to the drawings. 





Class 3.—-FABRICS. 
Including Machinery and Mechanical preg connected with 
ee” Manufacturing, Printing, ing, and Dressing Fa- 


dea J. Cc. sae SAMPSON, Bradford, ee oe effecting the folding 
and papering of woven fabrics’ *— Dated 14th July, 1866 e 
This invention cannot be d d without refe to the drawings. 
1850. L. J. CROSSLEY, Willow-hal., near Halifax, and J. SUNDERLAND, 
and 


Halifax, * and §) wool, &c."—Dated \4th July, 1866. 
This invention consists in dispensing with the ordinary carrier rollers, 

in substituting therefor a length of wood or material over which the slubbing or 
roving passes on its way to the front roller, and the patentees so arrange this 
said piece of wood or material that its position in relation to the back and front 
roliers can be altered at pleasure, either backwards or forwards, or elevated or 
depressed. 

1853. R. CLOUGH and’ P. SMITH, Keighley, York, ‘* Lubricating the spindles of 

and doubling frames.” —Dated \6th July, 1866. 





lubricating composition. 





Class 4.—AGRICULTURE. 
Including Agricultural 4 — Implements, Flour 


1724. J. H. JOHNSON, Lincoln's-inn-fields, London, “ Apparatus for cleaning 
= 1d pulse, grain, and seeds."—A communication.— Dated 26th 
une, . 

This invention relates to certain improvements in the cleaning and 
decorticating machine, for which the patentee obtained letters patent the 24th 
December, 1861 (No. 3214), and has for its object to improve the 

such the rendering of the same appli- 
exam 
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bottom of the series. In order to vary at will the speed of rotation of the 
plates without necessarily varying the speed of the 
posed to drive the central spindle by frie ion from the vertical face of a disc 
carried by the horizontal driving shaft, such disc being held against a pulley in 
the central shaft by a sprinz, the power of which may be varied by an adjust- 
ing screw; the pulley in the central shaft is, by preference, composed of a 
number of leather collars or washers together so as to present their 
tombined peripheries to the face of the disc and form a good frictional surface. 
By raising or lowering the friction pulley on the central shaft so as to bring it 
nearer or further from the centre of the dise the speed of rotation of the central 
shaft will obviously be varied accordingly. 
1738. R. HORNSBY, Grantham, “ Mowing and reaping machines.”—Dated 29th 
June, 1866, 
This invention cannot be descr'bed without refe to the drawings, 
1841. W. THOMPSON, and T. STATHER, Kingston-upon-Hull, “ Mills for grind- 
ing corn, &c.”—Dated 13th July, 1»66. 
This invention cannot be described without reference to the drawings. 








Class 5—BUILDING 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
5 E. — Holloway,“ Venetian blinds and blind fittings.”— Dated 27th 
une, le 


The patentee claims, First, the suspension of Venctian blinds by the top 
lath being hung on pivots in fixed brackets or supports instead of in the usual 
manner, Secondly, the two modes described of fixing the ends of blinds to 
their rollers so as to dispense with nailing and sewing. Thirdly, the arrange- 
ment of winding apparatus described. Fourthly, the elastic holder for the 
shade cord of Venetian blinds. Fifthly, the mechanism described for planing 
the two sides and edges of the laths by the fixed planes, as described. Sixthly, 
the arrangement of planes and cutters for planing and cutting blind rollers, as 
described. hly, the apparatus hereinhefore d scribed for painting laths 
of Venetian blinds and similar articles, by first passing such laths or other 
articles through paint, or dipping them in paint, and afterwards scraping and 
finishing them by means of fixed elastic scrapers and brushes, as described. 
Eigiithly, the apparatus described for cutting the short narrow tapes and 
marking the broad vertical tapes of Venetian blinds. Ninthly, the apparatus 
described for punching the holes in the laths of Venetian blinds, whether the 
punch for the purpose be worked by a handle or by a lever. And, lastly, for 
the arrangement of fixed scrapers for scraping laths required to be repainted. 
1712. W. H. FYFE, Greenock, ** Apparatus for making bricks.”"—A communica- 

tion — Dated 27th June, 1866. 
This invention cannot be described without reference to the drawings. 








Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, kc. 
1793. C. HARVEY, Pall Mall, London,” Breech-loading fire-arms.”- Dated 7th 
July, 1*66, 

One of these improvements has reference to a mode of actuating the pin 
which strikes and explodes the cartridge hy means of the hammer without the 
pin or the striker being hinged to the hammer. The improvements consist in 
so arranging the striker and the hammer that the former is actuated the whole 
time that the hammer is drawn back tnto full cock, instead of only being 
moved by the hammer till the latter is drawn to half cock, as heretofore, by 
which improved arrangement the hammer does not leave tie striker, but acts 
upon it the moment it commences its forward motion, and, consequently, when 
it has its greatest power. Another part of the invention consists of an im- 
proved arrangement for removing the cartridge cases from breech-loading fire- 
arms with i wed barrels. For this purpose the patentee fix s upon the axle- 
pin upon which the barrels move a cam or eccentric socket, which is so formed 
as to bear upon a small lever hinged either to the stock or to the barrel, the end 
of which lever is caused by the cam or eccentric to press against the end of the 
extractors, and thus to make it protrude from the rear end of the barrel as 
these fall forwards. 

1810. W. J. Curtis, Holloway, London, “ Breech-loading and repeating fire. 
arms.”’—Dated \0th July, 1866. 

One of the principal objects of this invention is so to construct the arm that it 
may be supported on the shoulder, from which it need not be removed until all 
the cartridge: contained in the magazine have been discharged. The gun or 
arm is previded with a crutch or saddle, which is so arranged on the under side 
of the barrel that the arm, when placed on the shoulder, will be balanced 
thereon. Bv this means great steadiness of aim may be ensured, and the 
muscles of the soldier's arms will not be fatigued by being obliged to hold up 
the gun in a horizontal position by means of his left arm, as is now the case. 
In ca‘ rs ing out the invention the breech end of the barrel is left open, so that 
the cartridges may be intreduced in the manner hereafter explained. The 
cartridges are contained in a mugazine consisting of a cylindrical revolving 
case ora fixed tube may be employed, as shown, with respect to another part 
of the invention—placed ta rear of the breech and arranged round the centre of 
the barrel. In this case a passage or channel of either an annular or a convo- 
lute form is mate This channel or passage terminates in or communicates 
with a central hole or chamber, which is in a line with the bore of the gun, so 
that when a cartridge is brought into this hole or chamber it will only be 
neces ary to push it forward, by  eans of a piston, into the breech of the gun. 
This piston is contained in a tube, which is a prolongation to the rear of the 
barrel. The piston is worked by means of a lever or crank arm in front con- 
nected t» the pistun by means of a side rod or rods. As the arm may, without 
inconvenience, be increased in length. a bayonet may be fixed on the end in 
advance of the position it is now possible to occupy with guns of the ordinary 
length. Instead of clos ng the breech and drawing back the plunger ready to 
admit a fresh cartridge by hand by means of a lever. the patentee causes the 
explosive force of the gis with the addition of coiled springs suitably arranged 
to effect this object 
1819. W. Hopes, Pancras-lane, Londoa, ‘‘ Ordnanre.”—Dated \\th July, 1866. 

The patentee claims, First, combining the parts of a gun in such manner that 
the several sections or parts by which the inner tube or bore-piece is 
strengthen d can ba removed at the breech or rear, as well as at the muzzle of 
the gun, without interfering with the trunnion section, as and for the purp.ses 
d scribed Secondty, the arrangement of carriage for carrying the seciions 
represented in the drawings. 

1828. K H. CORNISH, South Molton-street, London,*‘ Breech-loading fire-arms.”~— 
Dated \2th July, 1866. 

According to this invention a solid breech-piece is screwed to or forged on 
the barrel, of which it is a prolongation, ending at the hiadmost and lower 
portion in a tatl-piece, which ix screwed to the stock, and also serves to line the 
groove along which the cartridge slides into the barrel. A transverse groove 
is made and sunk in the breech-piece near its external junction with the 
barrel; or, in other words, in a line with the point at which the nipple is 
usually placed Hinged in this groove, and embedded in it, is 2 stop lever, 
which need not be more than three-eighths of an inch in thicknessin a military 
rifle or carbine, This stop lever is pierced by a hole or slot suitably placed for 
a striker to pass through, or it may be arranged to carry a nipple. The stop 
lever may be he'd down by any suitable catch. The stock has a suitable 
groove cut at the back part. and parallel to the lock, for the reception of the 
tail-piece which guides the cartridge into the bore of the barrel. The empty 
cartridge case is thrown out by an extractor. The lock may be c..nstructed on 
any improved pattern. Unless a nipple is used the cock or hammer has a 
suitably shaped striker screwed into it, which passes through the slot in the 
stop lever. 

1852. W. AGeER, Railway-place, Fenchurch-street, London, “ Preventing the 
heating and fouling of guns.” —Dated \4th July, 1866. 

This invention relates to the employment of a blast or current of cold air to 
prevent the heating of fire-arms and cannon when in use, and also to carry off 
the smoke and gases, and to clear out the barrels after cach discharge, the 
said blast being obtained by means of a fan or other suitable apparatus, and 
forced thereby into and through the barrels of the said guns or cannon. 


Class 7.—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

1806. J. MILLWARD, Birmingham, “ Convertible piano and music stool.”"—A 

communication.— Dated \0th July, 1866. 

One feature of this invention consists in utilising the space beneath the piano 
unoccupied by the works, by fitting or arranging therein @ couch or bureau, or 
other suitable article of furniture.— Not proceeded with. 

1836. A. V. NEWTON, Chancery-lane, “ Folding chair.”—A communication.— 
Dated \2th July, 1866. 


1883. A. N WornuM, Store-street, Bedford-square, London, “* Pianofortes.”— 
Dated \%th July, 1866. 

For the p=rposes of this invention, in the construction of upright planofortes, 
and also when constracting horizontal pianofortes wherein the action strikes 
the strings from above, the inventor causes the sound boards to be carried 
under and beyond the wrest plank which is supported upon the stan- 
dards passing through the sounding-board into the braces, openings being made 
in the sounding-hoard for the standards sufficient for the same not to interfere 
with the vibrations of the sounding-board; or the wrest plank bridge may be 
fixed on a board above the sounding-board attached to the sides of the case.— 
Not proceeded with. 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Pi ion and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1778. C. DOUGHTY. Lincoln, “ Apparatus for distilling the grease of cotton seed 

oil, &c.”—Dated 4th July, \866. 

For this purpose the patentee employs superheated steam in the following 
manner :—The steam enters by a pipe from the superheater, and passes by 
spiral coils into and through the grease or matter to be distilled, discharging 
itself through the bottom coil or coils, which are perforated for the purpose of 
allowing it to be blown in amongst the contents of the still, and thus to facilitate 
the process of distillation. - 

1823. J. N. FOURNEL, Nancy, France,“ Manufacture of iron and cast iron.”— 

Dated \ith July, 1865. 

This invention is carried out as follows :—The fuel in a crude state, that is to 
say, not carbonised, is fed into a separate furnace, which may be of the form of 
a small blast farnace, The mouth or opening for feeding is closed during the 
intervals of charging. The furnace receives near the lower part a current of 
air by one or several tuyeres, and the gas formed is collected towards the upper 
part in a pipe, and conducted to the tuyere or tuyeres of the ore furnace which 
is also of the form of a small blast furnace. Just before it reaches the tuyere 
the gas pipe can be flattened and widened at the extremity, and the pipe for 
the compressed air, by which the combustion is effected, is passed into the 
interior of the gas pipe, and is subdivided at the extremity into a number of 
small jets, so as to cause the combustion of the gas in a manner somewhat 
similar to the laboratory blow-pipe. Several other arrangements may be em- 
ployed, according to the nature of the fuel and the gas produced. By the 
hereinbefore stated means the oxide of carbon of the gas burned and the carbon 
of the carbonated hydrogen are converted by combustion into carbonic acid 
which, in rising in the furnace, and by its contact with the smal! proportion of 
fuel which has been added to the charge of ore in the manner before described, 
again produces oxide of carbon, a gas which effects the deoxidation o° the ore 
by absorbing oxygen and being again converted into carben‘c acid. The hydro 
gen contained in the gas fed to the tuyere is converted by the combustion into 
water steam. Thus, by employing gas charged with a certain proportion of 
hydrogen, the patentee can use a little above the air and gas tuyere another 
tuyere, by which air would be left in the furnace, so as to effect, by the eleva- 
tion of the temperature, the decomposition of the water steam by converting it 
into hydrogen and oxygen, thus producing 4 useful effect therefrom. 


Class 9—-BLECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
1843. R. JOBSON, Dudley, * Apparatus for holiing suspended electric tele- 
graph wires.”--Dated \3th July, 1866. 

This invention c ‘nsists in applying to each support, or to such number of 
the supports a- may be desired, eccentric nipping apparatus or instruments, 
whi-h will prevent the wire slipping on the supports, whether such supports be 
on the insulators or on the metal or other caps or hoods, or other instrumeuts 
placed over or near the insulators.— Not proceeded with. 


1867. C. VARLEY, Kentish Town-road, and 8. A. VARLEY, Roman-road, 
‘olloway, * Electric telegraph ap, tus.” — Dated 1ith July, 1x6. 

The patentee claims, First, constructing the cases of nedie and other ana- 
logous telegraph instruments of cast iron, with the bush in one solid piece with 
the case, and the general construction of the working parts of the needle 
telegraph instrument as described. Second, the general construction of the 
galvanometer, and the modifications of the same, as described. Third, the 
substitution of moving in place of fixed contacts for re-lay contact levers to 
beat against, and the method of doing the same, as described. Fourth, the 
facilitating the pas-age of lightning between two conductors in proximity to 
one another, by filling the space between with matter in a fine state of divi- 
sion, as described. Fifth, the method of constructing lightning protectors 
where a vacuum is employed in conjunction with matter in a fine state of 
divis on, as described. 

1878. J. P GILLARD, Paris, “ Apparatus for accelerating the generation and 
transmission of electricity."—Dated \9th July, 1866. 

This invention relatstoa hanical arr which the inventor calls 
electro-polyphore, in which a quick revolving motion is impartd to an 
arbor of iron, or other suitab'e metal, provi ted in an isolate! manner with a 
series of pairs of metal blades to be carried in contact with a series of 
metal conductors fixed in the inner perip ery of a drum. in the centre of 
which revolves the above meutioned arbor, The metal blades are connecte.| 
to a ga'vanic battery, or magneto-ele ‘tric machine, or other suitable generator 
of el -ctricity, in such manver that one blade ot each pair form the positive, 
and the other blade the negativ poleof the circuits; the conductors also torm 
pairs, one conductor of each paif b ing set in contact with the po itive viade 
and the other with the nezative blade o’ a pair or blades ; besides, one con- 
ductor of each pai~ is connected to one wire, ani the other conductor of the 
pair to anoth r wire, so as to enable each pair of wires to form an electric 
circuit; or the cuvrent may be cause to pass through an induction coil or 
bobb'n. A revolving moti n at high soeed being imparted to the arbor, an 
electriv circuit will be formed at «ach time each par of blades comes in con 
tact with one of the pairs of conductors, and as this will take place a great 
many tire-in one sevond, the apparatus will cause the electricity t» b» ab- 
stracted in an efticacious manner from the galvanic battery, or other snitable 
generator of electricity, with which the apparatus is put in contact.— Wot pro- 
ceeded with, 








Class 10.—MISCELLANEOUS 

Including all Specifications net found under the preceding heads. 

1690. J. S. A. G. E, and F. F, READING, Birmingham, “ Fastenings for articks 
of dress.” —Dated 25th June, 1866. 

This invention relates to a modification or arrangement of a bolt or bolts, 
actuated by a helical spring or springs, or other equivalent means, in connec- 
tion with a projecting part or parts for forming a catch or catches that may be 
attached with their constituent parts, either + y sewing or the use of metal 
eyelets, loops, or other equivalent means, to a band, belt, chain, cord, or other 
suitable material, or parts of or appendages to dress for completing a band or 
belt, so as to form the connection of such or other parts or appendages of dress 
for uniting or connecting the parts. 

1697. J. YOUNG, jun., Limefield, Midlothian, “* Apparatus for the treatment of 
hjdrocarbon oils.” —Dated 26th June, 1866. 

This invention relates to an apparatus to be used in the treatment of certain 
hydrocarbon oils, such as those obtained from the distillation of coal or shale 
at a low temperature, and known as paraffin oils, or such as petroleum, either 
crute or more or less refined, the object in view being the reduction of the 
specific gravity of such oils, and the improvement of their properties tor iliumi- 
nating purposes. The apparatus which the inventor proposes to employ in the 
treatment of such oils consi-ts ofa closed boiler or distilling vessel of sufficient 
strength to resixt a pressu e of at least 10 Ib. to the square inch. This vessel 
having been charged with oil, heat is applied thereto, and the vapour of the 
oil produced by such application of heat is allowed to pass to the condenser at 
any regulated pressure through a pipe provided with a valve loaded to the 
pressure required ; or a separate tube with regulating stop cock may be pro- 
vided for allowing the vapour to pass to the condensing apparatus. The boiler 
or distilling vessel is further provided with a pressure gauge for the purgose of 
indicating the pressure ; provision is also made in the construction of the 
distilling vessel for cleaning out or removing from it at intervals the heavy 
deposits, which. if allowed to remain, would seriously interfere with the process 
of distillation, and it is evident that the more capable it is of being easily 
cleaned out the better. — Vot proceeded with. 

1698. C. F. COTTERILL, Cannock, Stafford, ** Manufacture of earthenware and 
other pipes.” — Dated 26th June, 1866. 

This invention relates to such pipes as are made double and in segments— 
that is, pipes which consist of two concentric pipes one within the other, made 
by being built up of segmental pieces. The said pipes are usually made of 
earthenware, and are principally used for conveying water and sewage. The 





The patentee claims constructing folding chairs with a folding self. ini 
back, substantially as described. 


1872. J. MOFFAT, Ardrossan, Ayrshire, “* Lamps.”—Dated 18th July, 1866. 
This invention relates to certain improvements in the construction or mode 
of arranging lamps, which are specially applicable for the lighting or illumina- 
ting of railway and other carriages. Under one moification openings are 
formed in the upper part of the lamp case, through which openings the air for 
supplying the combustion of the vil passes ; on reaching the interior of the case 
it is drawn through another series of openings. situate in a horizontal annular 
plate, and through the centre of which the chimney passes, This horizontal 


plate forms av annular chamber with another convex annular plate, from the | 
centre of whch the chimney originates, and tubes descen ‘ing from the convex | 


plate conduct the air thus supplied into the chambers surrounding the wick, 
at the upper part of which chambers, and the week itself, the combustion takes 
place ; or the tubes may be flattened out so as to form the means by which the 
air is direc'ed upon the flame. The upper annular chamber contains the tauk 
or reservoir from which the oil is supplied, this being conducted to the wick by 
two Po ao pipes, to those by which the air is supplied.—Not pro- 





Pp ts in the manufaciure of the said pipes consist in making the 
segmental pieces much thinner than usual, and filling up the space between 
the inner and outer pipes with cement, so as to consolidate the whole into one 
compact mass, instead of leaving the space between the two pipes empty.— 
Not proceeded with. 

1702. W. E. GEDGE, Southampton-buildings, Chancery-lane, London, “ Manu- 
— — or pulleys by machinery.”—A communication.— Dated 26th, 
une, 1866, 

In performing this invention the first operation consists in cutting the wood 
by the aid of a belt or strap into 4 flat piece of the ordinary dimensions. This 
first operation produces the blocks or pulleys in the rough, to which pieces the 
desired shape is s'lll to be given. These blocks being suitably sawn may be 
immedia‘ely arranged on the machine by w’ ich the simple or double grooves 
are to be made. This operation is performed by means of two steel tools, with 
double and single grooves fixed on two tool-holding shafts, the one turning to 
the right, the other to the Jeft, and the riece must be seized by hand guides or 
wooden tools acting loosely on the block, and presentinz it to the steel tools 





for piercing and making the mortise, which operation is effected by means of 
a bit fixed on the puppet p'aced at the desired height by the aid of a screw. 
The platform is furnished with a rack and receives a come-and-go motion, 
which permits the tool to hollow out the mortise in the direction of its length 
by means of toothed gearing moved by the hand. Te sliding frame on which 
this platform is adjusted is moved by a crank, and regulates the depth of the 
mortise by means of a guide. The holes for the axles are pierced in like 
manner, ting as hanging the bit. and the inutility ot the come-and-go 
movement given to the platform in the preceding case. The oval form of the 
blocks being traced by meats of a model or mould, which determines its 
outline, the belt or strap is again used to effect this operation, which consists 





| in giving two saw strokes following the indicated line. This cutting is done 


instantaneously, and presents no d‘fficulty. Thus rounded the blocks return 
to the groove-making machine, which this time’ only rounds off the outer 
angles of the block and planes its surface, as may be desired, by means of a 
steel tool and a wooden one, which, moved by hand, serves to seize the pulley 
to conduct it in the direction of its rounding against the tool-holder, while the 
steel tool turning with great speed removes as much wood as necessary, and 
gives to this block the plete form prescribed by the model.—Not proceeded 


1730, T. SMITH, Rodley, near Leeds, ‘‘ Machinery for facing or smoothing the 
surface of stone.”— Dated 30th June, 1866. 

This machinery consists of a vertical shaft, having secured to its upper 
extremity a tabie of eccentric form, instead of, as is usual, circular. The lower 
end of the shaft is geared for the purpose of receiving motion. Holes of sultable 
size, and at convenient distances apart, are formed on the surface of and near 
to the edge of the table for the purpose of receiving the pins, by means of which 
the stone placed upon it is retained in position. On either side of the table, at 
opposite points to each other, are placed two smaller vertical shafts (the 
upper bearings of which work against slides formed on the inner sides of guide 
standards) which are driven by gearing from the first-named shaft, and are 
furnished with a cam or crank on each side of their upper extremities. These 
cams or cranks are coupled to an iron frame of rectanrular form, and adapted to 
receive slabs or blocks of stone placed over the table. Suitable gearing is 
provided for raising the rectangular frame, as may be required, the “ driven” 
gear on the small side vertical shafts working on feathered shafts, and per- 
mitting the upper bearings (which support the shafts and with them the cams 
or cranks and top frame) to »scend or descend as required. The table and 
top frame being charged with stone, and placed in proper position for working 
or scouring, a rotary motion is imparted to the main vertical shaft, and the 
table describes the curve consequent upon its shape, whilst the top frame 
receives an eccentric motion in the opposite direction from the cams or cranks 
to which it is united.— Not proceeded with, 
ae L. 8. PILKINGTON, Manchester, “ Washing machines."—Dated 29th June, 

866 





This invention is carried out as follows:—Ina tub or vessel the inventor 
places a curved grid or grate resting on spiral or other springs, and in the 
upper part of the vessel there are bearings carrying a swing frame formed at 
the bottom with a number of rollers, hollowed or grooved with right and left- 
handed threads alternately, which rollers are ranged in a curve struck from 
the centre of the swing frame, and corresponding with the curve of the grid, 
there being a spring or springs for regulating the pressure of the swing frame. 
The vessel is supplied with water, and the clothes or materials to be washed 
are placed between the grid and the rollers, und the swing frame is w rked to 
and fro by hand or motive power. and ih»s the clothes or materials are etfec- 
tually washed wi'hout injury. - Not proceeded with. 

1733. J. ASHTON, Fleet-street, London, ** Manufacture of studs and buttons.” — 
Dated 29th June, 1865. 

In order to manufaciure studs and buttons se that the shank plate or disc 
at the rear end of the shank may readily be passed through a button-hole, in 
place of forming them of an entire disc, as heretofore usual, the inventor forms 
a racial slot ix the plate, or cuts away a segment from it, by preference so 
removing about one-eighth or one-tenth of the disc. In order to insert a shank 
plate so formed through a button-hole, one of the points formed at the circum- 
ference of the disc, by cutting away a segment from it, is inserted through the 
hoie, and then by once turning round the button or stud, the whole of the 
shauk plate is passed through. In order further to facilitate the insertion of 
studs or buttuns so formed into a button-hole, one of the points at the circum- 
ference of the shank plate may, in addition, be slightly bent towards and the 
other away from the head of the button ; or in place of this, the edges where 
the slot has been formed or cut away may be bevelled.— Not proceeded with, 
1753. G. R. SHERATON, Sedgfield, Durham, ‘* Instrument to be used in cases of 

difficult partu~.tion.”—Dated 3rd July, 1866. 

This invention cannot be descrived without reference to the drawings. 

1713. R. H. CLYDESDALE and J. E. WILSON, Glasgow, “ Apparatus for 
Jinishing tobacco.” — Dated 27th June, 1806, 

In constructing the finishing stove, according to the present invention, 
appliances are provided for confining the tobacco in a compressed state whilst 
in thestove. The tobacco is arranged in layers with metal plates between the 
layers, and with a strong movable tep or cover plate. which is acted on by one 
or more tapped sockets in a bar of proper form and strength in the roof of the 
stove chamber or in the cover plate itself. After the tobacco has been intro- 
duced it is compressed as much as may be nece-sary by means of the cover 
plate and screws. The screws may be actuated by meaus of ordinary spanners 
or ratchetlevers or by worm or bevel gearing. A platform or fal-e bottoin ts, 
by preference, introduced for the tohacco to lie upon, instead of lying upon - 
the bottom of the stove chamber.—Wol proceeded with. 

1715. J HENSHALL, Ardwick, Lancashire, ** Apparatus for cu‘ting files.’— 
Dated 25th June, \8 6. 

This inveation is d signed for the purpose of cutting files by mechanical 
means, and for turning up or ra sing the teeth thereof in imitation of the teeth 
of files which are cut by hand. The improvements consist in the use of a 
light cutter holder siding in grooves or channels, which is lifted by means of 
two spiral springs. The cutter holder ‘3s mounte | and slides in two grooves, in which 
it has a slight clearance or play, and frem a rot projecting from the top of the 
holder a cruss- head extends laterally, upon the ends o' which the two springs pr. 83. 
The lifting cam is secured on a driving ~haft and lifts the cutrer secure! in the 
holder by acting on a bowl on te holder, and when the cam releases the 
cutter-holder the springs force it Gown on to the file blank secure? on a mov- 
able bed beneath, and trom the peculiar constroction of the bl ink holder and the 
double springs, the cuiter vibrate- or shakes slightly in the sliding guides after 
it has entered the blank. and thus tur «s up, raises, or forms a tooth on th. top 
edge of the indentation which it has cut. The progressive motion of he file 
blunk is effected by means of a face cam on the driving shaft, acting upon a 
lever in connection with a pawl which turns a ratchet wheel, and so moves 
the bed iu which the file blan& is secured. 





BELGIAN COMPETITION. --The following letter has been addressed 

to the Times : — 
Liverpool, Feb. 8. 

Srr,—Annexed is an extract from the 7imes correspondent’s letter, dated 
Florence, Feb. |:—* When rambling last summer in the Ferrarese, Bolognese, 
and other parts of Central Italy, [ remember mentioning that numerous fields 
of magniticent hemp were a proninent feature in the scenery. That plant is 
produced in great quantities and of the finest descriptions in those districts. 
Nearly the whole of it is exported to foreign countries in its raw state, and 
there it is manufactured into sailcloth and ropes. As the fabrication of these 
articles in Italy is carried on upon a very limited scale, and with little or no aid 
from machinery, Italian riggers and owners have to look abroad for ther sup- 
plies, and in due time the tough Italian hemp returns to its native land, laden 
with the charg-s of carriage from the place of growth to the port of shipment, 
freight o the place of discharge, cost of manufacture and manufacturers’ and 
merchants’ profits, and, finally, homeward freight, to say nothing of port 
charg2s, agents’ commissions and ether petty expenses. This is an anomalous 
and almost an incredible state of things, but the inquiries | have made leave me 
no doubt of its existence.”—This induces me to point out a fact that wll be 
almost incredible to the general public—viz, that by subst'tating the word 
pig iron for ** hemp,” and rolled iron for “ sailcloth an! ropes,” you have a true 
description of what is taking place at the present moment to a certain extent 
in this rich and prosperous manufacturing country. Pig iron is being sent from 
England to the rolling-mills in Belgium to be received back int English ports, 
and even into the very heart of the iron districts, in the form of rolled iron. ! his 
pig iron costs about £2 10s. per ton at the port of shipment in England. The 
cost of freight, carriage, and other charges to the Belgian works and back to 
England, including the duty paid to the Belgian Government, cannot be stated 
atless than £2 perton. Taking the average price received by the Belgian 
makers for this class of rolled iron at £9 per ton, a difference of €6 103. per 
ton arises to he accounted tor. How is this disposed of? Upwards of £2 per 
ton is thrown away in carriage and duty, and the remaining £4 10s. per ton 
goe: into the pockets of the Belgian manufacturers and their workmen. The 
class of rolled iron referred to, and to which the price of £9 per ton applies, is 
such as the British manufacturers declare they cannot produce at anything 
like that figure, though they start with a clear advantage over the foreign 
rolling-mills of £2 per ton in their favour. Here is matter for the serious con- 
sideration of both ironmasters and their men. The wages question may have 
something to do with this unfortunate result; but i fear it is combined with a 
sad want ofskill on the part of our iron manufacturers.—I remain, Sir, your 
obedient servant, SEPTIMUS LEDWARD. 





Prusstan CoaL.—In 1845 the value of the coal extracted in 
Prussia was only £900,000, while in 1865 it represented a sum of 
£4,500,000. The extraction of coal in Prussia has thus been in- 
creased five-fold in twenty years. In 1865 this extraction amounted 
to 18,500,000 tons. 

SoutH KE sinctoy MusevmM.-- Visitors during the week ending 
9th February, 1867 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 8006; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m. till 4 p.m., 1362; total, 9368; 


above mentioned. The grooves being made, the blocks are fixed by means of | average of corresponding week in former years, 10,166; total from 
press screws on the platform of the mortising machine in the requisite position ' the opening of the museum, 6,539,342. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Ci 
THe FinisHep Iron Trade: Shadowy E. ions to Denote 

Shades of Improvement—TuE REAL IMPROVEMENT: Orders from 

the United States and from Liverpool—THE TARIFF BILL PASSED 

THE SENATE—PiG Iron: No Improvement: Four Furnaces Out 

Named— Coa: Cheap for Mills and Forges—THE PROPOSED 

LEGISLATIVE InqurRIES: Remarks upon the Commission on Trades 

Unions and upon the Proposed Factory Act Extension— REVIVAL 

or Lorp St. Leonarps’ BILL: Proposes to Deal with Wages— 

Harpwares: Branches and Localities Specified—RIFLES FOR 

JaPaN —THE Paris Exurpit1on: Interest in it amongst Work- 

men — MEETING OF CREDITORS OF MEssRS. MASON AND RICH- 

ARDS, 

TRONMASTERS are using phrases to describe the amount of improve- 
ment which the trade has undergone since its state of great depres- 
sion at the close of last year, which indicated that the improvement 
has been of only little extent. The ‘‘ shade” of improvement last 
week has, they say, been perceptible about another “shadow,” 
possibly ‘‘one nine hundred and ninety-ninth better than last 
week.” But these are men who have not experienced the most of 
the improvement. Others there are who speak with less delicacy, 
and avert to the improvement as more decided. Still they are 
not the majority. At the same time all admit that more, t' ough 
little, is being done. Certain firms who do business with the United 
States direct, are busy in that department, and will remain so up 
to the 10th of March, which is the last day upon which any iron 
now under orders for that country can be shipped with any pro- 
spect of its getting into New York under the tariff. For the first 
time in the history of certain large manufacturers in this district 
orders have this week been received for iron per the Atlantic 
cable. The haste is due to the desire of customers to get 
out the iron at once. Letters to hand only yesterday 
afternoon speak in earnest of the probability of the new 
tariff interfering with the trade in British iron. On the day those 
letters were written, the tariff bill passed the Senate, with a 
motion that it go into effect immediately on becoming law. Law 
it will be when it has passed the Chamber of Deputies, and has 
afterwards received the president’s approval. Some of the slight 
improvements in trade is not alone traceable to the hurry of the 
Americans to get English iron at once, but the home demand is 
gradually getting better, and one firm at least has received an 
order for plates, for a first-class Liverpool ne firm—an 
order such as has not before appeared in South Staffordshire for 
many months. 

Pig makers cannot be reported as much better off, and the make 
is decreasing. At the present prices the production of best pi, 
iron leaves only a narrow margin of profit. Messrs. H. Ward an 
Son have not only blown out their two Priestfield furnaces near 
to Wolverhampton, but they are also going to pull them down, 
and obtain the minerals from beneath them, to use either in their 
other three furnaces near to Willenhall, or to sell in their crude 
state, which would bea more profitable operation. And as we 
write the two furnaces at Bradley, belonging to Messrs. G. B. 
Thorneycroft and Co., are bein eng out, to be put in again 
only when ‘“‘ the times have mended.” 

Coal is selling at remarkably low rates for consumption in the 
mills and forges. Contracts were closed yesterday at even as 
reduced prices as under 6s. 6d. a ton to a good customer. But 
these rates 's can get d in no inst but those 
in which colliery proprietors are able by land sale to dispose of 
some of their better qualities at much higher quotations. 

As we intimated last week, those gentlemen upon whom devolve 
the chief management of the Ir ters’ Association, have a 
considerable amount of work before them, if the expressed inten- 
tions of the Government should be carried out relative to trade 
combinations and the Factories Act. To these proposed measures 
have now to be added the revival of Lord St. Leonards’ bill for the 
establishment of courts of conciliation between masters and 
workmen. The new bill is understood to differ from the last pro- 
posed measure only in its intention—a somewhat important one— 
to give the courts power to deal with wages questions for a twelve- 
month forward. By wages questions at all being taken in hand 
the practicable character of the measure is considerably increased, 
and, as of a necessity, its importance. 

We are not inclined to think that efforts will be made so to 
apply the Factory Act in this district as to make it peculiarly 
objectionable to the iron trade. In respect of that department of 
industry, the great fear entertained by some is that no one under 
eighteen years of age will be permitted to work during the night. 
For our own parts, however, we incline to the conviction that 
after a thorough investigation of the peculiarities of the iron 
trade in this respect, the course which will be pursued by the 
Government will not ultimately cause much inconvenience to the 
ironmasters. But we await with interest every step by which the 
new régime, relative to youthful labour, is made to approach the 
mills and forges. Inasmuch as the question is one affecting the 
interests of ironmasters, not of this or that district alone, but of 
all the districts throughout the kingdom, it is one of grave busi- 
ness moment to every one who has capital embarked in mills and 
forges. The ironmasters of North Staffordshire have doubtless 
for some time been expecting the Act to be applied to them in 
some shape or form, seeing that their neighbours, the manufac- 
turers of pottery ware, have complained that youthful labour was 
leaving the pottery trades and finding its way into mills and 
forges, because whilst the potters were subjected to the Act, the 
ironmasters were exempt. 

The other legislative matter to which we last week adverted as 
likely to call largely upon the attention of the trade is the one to 
which attention was likewise prominently directed in the leading 
columns of the last ENGINEER. Nothing te good can result from 
a thorough inquiry into trade combinations. So far as is at present 
known, the members of the commission are :—Sir W. Erle (chair- 
man), the Earl of Lichtield, Lord Elcho, Sir Edmund Head, Sir D. 
Gooch, Mr. H. Merivale, Mr. W. Mathews, Mr. Roebuck, Mr. T. 
Hughes and Mr. J. Booth; and it is understood that at the 
request of representatives of trades unionists, Mr. J. Harrison, a 
barrister, who is known to take great iaterest in these associations, 
has been added to the panel. It has been correctly observed that 
the commission could scarcely have been more fairly constituted. 
Sir W. Erle’s legal abilities, together with his great experience, 
eminently qualifies him to take the lead. The Earl of Lichfield 

ill enter upon the investigation with a large amount of expe- 
rience upon such matters, gained first in connection with the last 
protracted strike of colliers in South Staffordshire, afterwards in 
trying to arbitrate between the masters and the men during the 
great lock-out, and further, also, in connection with trade dis- 
putes amongst the masters and operative potters in the same 
county. Lord Elcho’s sympathy with labour, so far as it relates to 
what his lordship believes are its industrial rights, are tolerably 
well known, and were forcibly illustrated by his going, scarcely 
three weeks ago, direct to Glasgow to address a meeting of 
colliers. His lordship will probably find, as the Times hinted, 
that there are rules of the men that require investigation as well 
as certain regulations amongst the masters. Of Mr. Thomas 
Hughes, and his often repeated warm advocacy of co-operation, in 
particular, we need say nothing. Mr. William Mathews is not 
only the chairman of the Mining Association of Great Britain, 
but is also an ironmaster of great experience, both in North and 
also South Staffordshiregand without saying that Lord Elcho was 
not right when, at the Glasgow meeting, he proclaimed himself 
one of the best friends of the working man, we can confidently 
assert, from our personal knowledge of Mr. Mathews, that, neither 
amongst the memters of the aristocracy, manufacturers, commer- 
cial men, or artisans, is there a truer friend to labour, one who 
more recognises all its rights, than Mr, William Mathews, We 











presume the masters will not object to the list of names here 
giv and we are sure that the men ought not. It is only to be 
oped that the investigation will be thorough, 

n the hardware branches the slight i ement d in our 
last has been tolerably well maintained, although the general 
condition of industry throughout the district is still far short ot 
its average activity. A few orders from Australia, the East and 
West Indies, and the Continent, have found their way into the 
hands of manufacturers during the past few days, chiefly for shelf 
ironmongery and light metal ware. The United States inquiries 
are suspended until the fate of the tariff bill is made known. 
There can, however, be no doubt that the improved appearance of 
the East India market, to which we drew attention two or three 
weeks ago, is leading to an increase of spirit on the part of 
merchants and factors engaged in that part of the foreign market. 
Throughout the northern continent of Europe there has not been 


as 





Mr. J. Barres, the vers read the report, which stated that 
notwithstanding the deduction of 224 wagons during the past half- 
year, the wagon stock had increased from 2622 to 3038, and the 
monthly rental was now nearly £3000. The amount of profit was 
shown to be £3887 6s, 5d., and the directors recommend that £50 
be carried to the sus account, that £200 be added to the 
reserve fund, that a dividend be declared at the rate of 10 per 
cent. per annum, free of income-tax, absorbing £3509 8s, 6d., and 
that the balance, £127 17s. 11d., be carried forward to the next 
account, The report of the auditor, Mr. W. Short, stated that 
the balance-sheet and revenue account for the six months ending 
December 31st, 1866, with the books and vouchers of the company, 
had been carefully com and examined and found to be correct, 
The following resolution was carried unanimously :—‘‘ That the 
report and accounts be received, approved, and adopted, and that 
a dividend at the rate of 10 per cent., free of income-tax, be 





a great deal done, but there, also, improvement is percep H 
and the West India trade is in an encouraging condition. Relative 
to the Birmingham branches, it may be om | that the gunmakers 
have in hand an order for several thousand stands of arms for 
Japan. In the branches in which there is competition between 
Birmingham and the other portions of this district there is perhaps 
more being done in Birmingham than in the small towns. The 
brass founders have not much to do, nor have either the platers or 
the electro-platers ; and the jewellers and the other fancy trades 
are experiencing only a very quiet demand. 

The workshops of Wolverhampton display a shade more activity 
this week in the leading branches of manufacture, but there are 
still many complaints with regard to the sluggish demand. 

At Willenhall the lock trade continues quiet, both in the pad- 
lock and door-lock department, but the currycomb makers have 
tolerable employment. The Bilston japanners and tin-plate 
workers are doing a quiet trade, and at Coppice, Coseley, Sedgley, 
and Gornal the wrought nailers have fewer orders, except for 
“thousand nails,” which branch is tolerably brisk. At Dudley 
the vice and anvil makers are only moderately employed, and the 
Wednesfield trap makers report business quiet in all branches. 

A meeting of the creditors of Messrs. heen and Richards, of 
Kingston-buildings, Birmingham, who had largely engaged in the 
Spanish and Portuguese trade, to whose failure we made allusion 
last week, was held on Monday, when the liabilities were stated 
at about £12,000, and the assets at about £8,000. A composition 
of 5s. in the pound was offered and aczepted. 

The chairman of the Birmingham Chamber of Commerce is 
authorised, by a letter he has received from the secretary of the 
Executive Commission of the Paris Exhibition, to state that the 
last day for the reception of fine goods into the building is the 10th 
of March, At this great exposition the prospects are few that 
this district will be wp ws represented. uch interest, however, 
is being taken in the show by the workmen of Birmingham, who 
have for some time been making arrangements with a view of 
securing trips to the French metropolis during the time the 
Exhibition remains open. With them the desire is not one of 
mere curiosity, but rather the business one of seeing what other 
nations can produce in the same line of trade as themselves. 
Encouragement generally is being held out to them by their 
employers, the wish of the Birn.ingham artisans is now finding 
expression amongst similar classes of workpeople in other 
portions of this district, and it may well be hoped that their 
desires will be forwarded with no less readiness by their employers 
also. 





THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE. 


(From our own Correspondent. ) 

THE Iron TRADE: The Dispute at the Cyclops and Atlas Works: 
Interview with the Manager with a View to Settling the Question: 
The Men still on Strike—Tue Stee, TrRaDE—THE SHEFFIELD 
Traps: The Dispute in the Spring Knife Trade: Resolution to 
Withstand the Reduction: The Certificates of the Origin of British 
Goods sent to Italy: Letter from the Vice-Consul—MEtTING OF 
THE CREDITORS OF MESSRS. GILBERT BROTHERS—THE HALr- 
YEARLY MEETING OF THE NORTH CENTRAL WAGON COMPANY: 
Dividend of 10 per Cent.— YORKSHIRE RAILWAY WaGon Com. 
pany: Dividend—TueE Coat TRADE : Brisk Trade in all Descrip. 
tions: Wages Disputes at the Car House and Higham Collieries, 


THERE has been no settlement of the dispute in the iron trade 
at the Cyclop and Atlas Works, although several conferences have 
been held, and the men are still on strike. On Monday Mr. 
Rane, of Newcastle, the chairman of the National Association of 
Puddlers, Rollers, Millmen, &c., with several of the workmen, 
waited upon the manager of the Atlas works, and urged that 
provisions, rents, &c., were higher in Sheffield than other districts, 
and that the men, therefore, could not subsist upon the same 
wages. In consideration of these representations the manager 
offered to make the reduction 6d. instead of ls. per ton on those 
classes of iron most used by them. Another deputation has since 
waited upon the manager and informed him that they could not 
accept the terms offered, and that they must have the old prices 
before they re-commenced work ; they were, however, told that 
no further concessions could be made. A more cheerful tone 
pervades the trade, as orders are being placed more freely, and for 
rails some extensive order have being received, one, it is said, for 
several thousand tons. The steel trade continues brisk, especially 
in the Bessemer department, there being a good demand for 
railway material manufactured from this article. The boiler 
makers are doing a good trade, and have some good orders in hand. 

The Sheffield trades continue languid on the whole, and are very 
unsettled by disputes, but in some branches there are indications 
of an improvement. The file trade continues brisk, but great 
uneasiness prevails consequent upon the determined aspect of 
both men and masters with reference to the dispute at the works 
of Messrs. Turton and Sons. In the cutlery branches there is 
little doing, and in most of the edge-tool departments there are 
not sufficient orders to keep the men in full work. The silver 
plate and Britannia metal branches are languid, and the demand 
for saws is also dull. The notices of a reduction in the wages of 
the men engaged in the spring knife trade expired on Monday 
last. Thé firms where the reduction is to be made are those of 
Messrs. Turner; Messrs. Wade, Wingfield, and Rowbottom ; 
Messrs. Haywood and Co., and Messrs. Fenton. The extent of 
the proposed reduction is one penny in the shilllng on the present 


and paid forthwith.” The Yorkshire Railway Wagon 
Company, Limited, at a meeting held at Wakefield on Thursday 
declared a dividend at the rate of 10 per cent. per annum. 
The coal trade this week, as for some considerable time past, has 

been very brisk both on home and export account. There has 
been a good trade of the best house coal and other descriptions to 
London and provincial markets, and the Great Northern Railway 
Company are a heavy tonnage to the metropolis, and have 
just completed their coal depdt at Doncaster. Slack and smudge 
‘or coke-making and engine fuel are in good demand, and with 
Sheffield, notwithstanding the depression in trade, there is a brisk 
trade doing. With the manufacturing districts, both on the 
Lancashire and Yorkshire, and the Manchester, Sheffield, and 
Lincolnshire Railways, there is also a better trade doing than for 
some time. The directors of the Rotherham, Masbro’, and 
Holme Coal Company have declined to give the 10 per cent. 
advance asked for by the men of the Holmes Colliery, but they 
have conceded all the other demands of the men. ‘the latter 
have agreed to withdraw the question of the 10 per cent. advance 
for the present, and at the same time thank their employers for 
the other concessions. At the Carr House colliery the men are 
agitating for an advance of wages of ld. per ton for getting and 
tramming, 3d. per yard extra for headings, one shift, 6d. per yard 
two shifts, and 9d. per yard when three shifts are worked. Deputa- 
tions from the men have waited upon the proprietors, but they state 
that they cannot give the advances asked for at present for various 
reasons ; they were, however, willing to give the threepence per 
yard extra. The men have resolved not to abate their demands 
in any way, and at present a strike seems inevitable. There are 
about 200 miners employed at this colliery. At a meeting held on 
Tuesday evening it was resolved to leave the whole case in the 
hands of the executive of the South Yorkshire Miners’ Associa- 
tion, of which the men are members. At the Higham Collieries 
of Messrs. Charlesworth, the men are agitating for an advance of 
wages, which, if obtained, will materially increase the wages of 
the men. At nearly all the pits in this district the men are al- 
lowed one penny per score for every extra twenty-five yards the 
have to bring the coals to the bottom of the shaft. At these col- 
lieries, however, this rise has not been given, and hence the present 
dispute. Several interviews with the managers have been held, 
but without success, but the executive of the Miners’ Association 
have decided to endeavour to obtain an interview, with a view to 
a settlement before the pits are ‘‘ set down.” 


WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent. ) 


Tue IRON TRADE: Indications of Improvement : American Advices : 
The New Tariff: Exports to the States: Pig Iron—Tue Tix 
PLATE TRADE—STEAM AND House Coat TraDEs -MonmouTH- 
SHIRE RaILway—ELEcTION OF NEw Directors—THeE Bristou 
AND SouTtH WaLEs Wacon Co, (Limitep)—NeEwrport Gas 
Company: Half Yearly Meeting—SaLe or THE GILVACH 
CoLLIERY—PRESENTATION AT MOUNTAIN ASH—REMOVAL OF THE 
Raitway LocomoTIvVE ESTABLISHMENT FROM NEATH—SALE OF 
THE DYNEVOR AND OTHER COLLIERIES—THE ABERCARN COL- 
LIERY—TRADE OF THE SOUTH WALES Ports. 

THE Welsh iron trade remains in about the same state as reported 

last week, the slight improvement manifested some few days 

back is fully supported, and altogether the state of things wears 

a more favourable aspect than it has for a very long time. There 

are good grounds to hope that the reduction in the bank rate of 

discount will induce more animation in the inquiries, and with a 

reduction ,in the rate of wages, makers will be in a position to 

secure contracts more freely than is at present the case. Some 
few orders have been placed since last report, and the leading 
works are, considering the depressed state trade is in, fairly em- 
ployed, but the majority of the ironmasters have, to exercise the 
virtue of patience to a very large extent, and liv® in hope as to 
future operations, hence they view the evident forcing of a few of 
the more necessitous merchants into the market with orders long 
held back, as a healthy = as to the requirements of home con- 
sumers. It is very probable that in the course of a few weeks there 
will bea considerable accession of engagements on American account, 
as there are important negociations going on in reference to certain 
orders for railway ion from that querter. According to the last 
advices received from New York all doubt as to the effect of the 
new tariff bill is set at rest. By its provisions the demand from 
the United States will be further restricted, and it is only reason- 
able to suppose that buyers will secure as large supplies as they 

possibly can before the bill comes into operation, and thus be in a 

position to take advantage of the higher prices which are likely 

afterwards to rule. Of late the Northern and Southern States 
have taken a goodly quantity of iron, and of 5775 tons exported last 
month 2657 tons were cleared out for New York, 1650 tons for 

Baltimore, and 703 tons for Charleston. The demand from the 

other foreign markets continues of an average character, but more 

vitality is expected to be infused into transactions as the spring 
draws near. In the demand for pig iron there is no improve- 
ment. 

There is a fair inquiry for tin-plates, and quotations continue 

steady. Charcoals Le. are quoted 28s, to 29s. per box, and Is, to 

Is. bd. per box extra delivered at Liverpool. 

In the steam coal trade a fair business is being transacted on 
foreign account, and the fact that freights have an upward 
tendency is a pretty safe proof that shippers are well supplied 
with orders. For some time past there has been a scarcity of 











prices. On the same evening a numerously attended ting of 
the country branches of the Spring Knife Cutler’s Union of 
Stannington, Dungworth, Wadsley, and Worrall. It was decided 
to withstand the reduction, and to call a levy of 5s. each member 
to strengthen the funds of the society. The men have been paid off, 
and work hes been suspended in most instances. The following 
letter with regard to the certificates hitherto required on British 
goods sent to Italy has been published in Sheffield from the vice- 
consul for Italy: —‘tI am instructed to make known to the 
merchants and manufacturers of Sheffield that the Italian Govern- 
ment have ceased to require certificates of origin of British goods 
imported into Italy.” . 2 
n adjourned meeting of the creditors of Messrs. Gilbert 
Brothers, cutlery manufacturers and merchants, was held on Mon- 
day evening at the Fitzwilliam Hotel, Sheffield. A deputation 
having been appointed at a former meeting to wait upon the 
assignees with reference to the distribution of the assets, two of 
the assignees, Mr. Parkes and Mr. Tasker, attended the ting to 
give some explanation as to theproceedings they had taken in re- 
gard to the winding up of the concern. The liabilities, it was 
said, amounted to about £16,000. The statement of the assignees 
was deemed satisfactory, and a resolution was adopted expressing 
the confidence of those present. 
The half-yearly meeting of the North Central Wagon Company 
was held at the offices in Howard-street, Rotherham, on Friday 
afternoon last. Mr. G. W. Chambers presided over the meeting. 





- The selection has given general satisfaction. 





ge, and this, combined with the recent adverse winds, has 
had the effect of somewhat curtailing operations at the collieries. - 
The home trade is active. There is a good coasting inquiry for 
house coal, and, although the mildness of the weather has kept 
down the local consumption, the pits are, on the whole, fairly em- 
loyed. 
. The directors of the Monmouthshire Railway Company have 
selected Mr. William Evans, J.P., Newport, and Mr, John Law- 
rence, of Cwmbran Ironworks, to fill two vacancies at the board. 
The dividend for the 
half-year is expected to be at the rate of 6 per cent. per annum. 
The report of the directors of the Bristol and South Wales Rail- 
way Wagon Company (Limited) congratulates the shareholders 
upon having a larger Brows in the revenue account than in any 
previous half-year. The revenue account shows a balance of 
£8812 2s. 3d. after carrying the sum of £2125 17s. 2d. to the 
depreciation fund, being the usual 5 per cent. per annum upon the 
cost of the wagons let on hire. The directors propose a dividend 
at the rate of 10 per cent. perannum, with a bonus of ls. per share, 
equal, in the te, to 12 per cent. per annum; and that a 
further sum of £1000 be carried to the contingent fund. This will 
absorb the sum of £8033 3s., leaving a balance of £778 19s. 3d. 
to be carried to the current half year’s account. The rollingstock now 
belonging to the company consists of 4267 wagons and carriages, 
being an increase of during the half-year. 
At the half-yearly meeting of the Newport Gas Company, held 
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on Monday, dividends were declared for the past half-year, at the 
rate of 10 per cent. per annum on the old shares, and at the rate 


of 74 per cent. per annum on the new shares. 
At sale by auction of the Gilvach Colliery there was a nume- 
rous attendance of colliery proprietors, oe 
rere t} 


d. 

A presentation of a gold watch chain, of the value of £36, 
has been made by the workmen and others in connection with the 
Navigation and Deep Duffryn Collieries, to Mr. Thomas Douth- 
waite, for many years engineer to those extensive collieries, and 
who has been appointed engineer to the Tyne Coal Company, New- 
castle-upon-Tyne. 

The men employed at the locomotive sheds of the Great West- 
ern Railway, at Neath, have all received notice to leave, the works 
being about to be removed to Newport and Swindon. The de- 
parture of so many workmen from Neath has already had its effect 
upon the rental of property. 

The Dynevor, Brithdir, and Cwmdu collieries have at length 
changed hands, Mr. J. Moore, son of Mr. E. A. Moore, of Lonlas, 
having become the purchaser for £15,000, a sum much below the 
mortgage upon them. A salvo of artillery announced the fact of 
the purchase, and the creditors cf the old company may now 
probably expect a dividend from the estate out of the purchase 
money. 

One of the most valuable properties belonging to the Ebbw 
Vale Company is situated at Abercarn, where the company 
possesses one of the finest collieries in South Wales. This 
colliery, since its opening, has passed through many hands, but it 
is evident that it remains for the danthabiene in the Ebbw 
Vale Company to reap the benefit of the original capital 
——s in developing the property. Situated within ten 
miles of the port of Newport, and having direct railway 
communication with the principal inland markets, the colliery 
cannot fail, with good management, to prove a great success. 
The new pit, as distinguished from the old one, is 300 yards deep, 
with a shaft 16ft. by 22ft., and the winding power consists of a 
couple of direct-acting condensing engines, 42in. cylinder, and 
8ft. stroke. The pumping machinery is of the most powerful and 
— character—a Cornish engine of 84in. cylinder, and 10ft. 
stroke. The present drain of water is kept down by two strokes 
a minute, and, if necessary, the engine is capable of seven strokes 
a minute. Mr. Llewellin has ee the management of 
the colliery, and on Friday last the incredibly large quantity of 
1369 tons was raised in twelve hours, which is just seventy-one 
tons short of two tons per minute. Irrespective of this the old 
pit is capable of an output of 600 tons per day, so that the 
colliery altogether can produce the enormous quantity of nearly 
2000 tons per day, or about half a million tons per annum. This 
is an achievement not often to be met with in colliery working, 
and, under the able management of Mr. Llewellin, there is no 
doubt that the colliery will become one of the most profitable 
undertakings of the Ebbw Vale Company. 

The returns of the trade of the South Wales ports for the 
month of January this year, and the corresponding month of 
1866, are as follows :— 

EXPORTS OF COAL. 


January, 1867, January, 1866. 
‘ons. Tons. 
Cardiff ° 145,062 .. 125,090 
Mewport.e oc oc oc cc  97,f68 6 ae ee 33,393 
Swansea.. .. o. + 34,470 1. oe ce co 33,674 
Udamelly oc cc cc ce oe 9,798 .. oe 4,712 
SHIPMENTS COASTWISE, 
January, 1867. January, 1866. 
‘ons, Tons, 
Cardiff .. 75,937... 50.891 
Newport .. 60,727 33,740 
Swansea... <  .. 15,240 io ae oe 41,226 
Lianelly .. 2. oe 8,274 .. oc cf ce 6,364 


_ Newport also exported 5775 tons of iron, Cardiff 1847 tons of 
iron and 246 tons of patent fuel, and Swansea 7577 tons of patent 
fuel. Of the iron shipped at Newport the principal portion went 
to the United States, 2657 tons being cleared out for New York, 
1650 tons for Baltimore, and 703 tons for Charleston. 








SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 


THE GLAsGow Pic IRON MARKET—MANUFACTURED IROoN—IRON 
AND IRON Goops SHIPPED DURING THE Past WEEK—THE 
JoAL TRADE—STATE OF THE IRON, CoaL, AND O1L TRADES— 
MEETING OF THE CREDITORS OF Messrs. Scott AND COMPANY 
—MEETING OF THE ASSOCIATION OF ASSISTANT ENGINEERS— 
LAUNCH OF THE GAEL —STRIKE OF FAcTORY GIRLS IN GREENOCK 
~-SPECIAL MEETING OF THE CALEDONIAN RAILWAY COMPANY 
-—MEETING OF THE PARTNERS OF YOUNG’S PARAFFIN OIL 
CoMPANY. 


In pig iron during the past week there has been little change, and 
the business done is very meagre. On Wednesday, 53s. 8d. to 
53s. 9d. cash, and 54s. one month, paid for « few lots, with buyers 
over. Quotations are as follows :—Pig iron, Mixed Nos. Warrants, 
53s. 9d. to 53s. 104d.; No. 1, G.M.B., 54s. 3d. to 54s, 6d.; No. 3, 
53s. 9d. to 54s.; Gartsherrie, No. 1, 66s.; Coltness, No. 1, 66s.; 
Glengarnock (at Ardrossan), No. 1, 6ls. The shipments of the 
week greatly exceed those of the corresponding week of last year. 

In manufactured iron there is little change to report in the 
market. For the last month prices were almost stationary; and 
while some of the makers have considerable orders in hands, and 
are able to keep working nearly full time, many of them are either 
working short time or adding to stock. In shipbuilding iron there 
is great competition, in plates especially, the orders for this class 
of iron being far short of the powers of production. We quote 
the following as current rates:—First common bars, £7 10s. ; se- 
cond ditto, £7 to £7 2s. 6d.; nail rods, £7 15s. to £8; angle iron, 
£7 10s. to £9; plates, £8 15s. to £10 ; all f.o.b. here. 

Iron exported to the following ports from Glasgow, having ob- 
tained port clearance:—Alexandria—cast railway sleepers, 1471 
tons. Calcutta—cast railway chairs, £1690; galvanised, £390 ; 
railway, £2113. Demerara—work, £70. Havana—pig, £99; cast 
pipes, £66. Messina, &c.—bar, 134 tons; castings, £40; wrought 
nails, £52; ditto tubes, £95. New York—pig, 660 tons; sheet, 17 
tons. Oporto—pig, 150 tons; bar, 187} tons ; castings, £14 ; nail 
rod, £93. Portland, U.S.— pig, 120 tons; wrought nails, £60 ; 
malleable, £19. San Francisco—pig, 50 tons. Singapore and Pe- 
nang —bar, 64 tons; galvanised, £220; nail rod, £109; goods, £100. 
St. Thomas—castings, £365, Trinidad—bar, 12 tons; cast, £50. 

In coals there has been no change in prices since our last. There 
has been a good inquiry for Splint and Ell coals, but main and 
common hard are dull of sale. 

The advices of coal shipments at the principal ports show an 
amount considerably above that of the corresponding week of last 


year. 

The iron trade in the neighbourhood of Glasgow has been more 
favourably reported of since the middle of January, but the 
progress towards briskness is not only slow but intermittent, and 
the orders on the books are much smaller than usual at this 
season. From present appearance there is but little prospect of a 
speedy improvement for manufactured iron. 

Everywhere see appear cautiously to hold back until trades’ 


disputes in England, and business in general, assume a more 
normal state. As the difficulties in res to the reduction of 
wages at the various malleable ironworks have been finally settled 


or nearly so, by the men resuming operations, or having signifi 

their ess to commence, as soon as there is sufficient work 
to allow the furnaces to be “fired up,” many are of opinion that 
by the end of the month matters will, assume a better tone; and it 
will undoubtedly be well for many hundreds of our population 





ys 
most four, is amply sufficient to supply any demand, and even 
at this low rate it is suspected i 2 
roduction is frequently in excess, the masters b : » to 
nee their old workmen together, and their machinery in working 
order. Finished boiler plates, angle iron, and wire rods have been 
lately sold at 10s. per ton below ice obtained six months ago. 
A very heavy reduction has taken place within that time in work- 
men’s wages—in some instances as much as 15 cent. has been 
taken off the malleable men, or fully 6d. per heat. Although a 
few transactions can be reported since the new year in pig iron, 
the general trade remains depressed, and there is no guessing 
when matters will improve in this branch. Storing still takes 
lace extensively, and quotations remain in favour of the buyer. 
he engineering, tube, and boiler-making branches seem to be 
fairly engaged. A few orders have during the month been booked 
from the Continent, but, notwithstanding this cheering aspect of 
affairs, should the s — not improve soon on the Clyde we 
anticipate that the season will be a fiat one in all branches. In 
castings of every description, and shovel making, little is being 


done. This is thought to be attributable to a disposition on the 
part of dealers to hold back in the hope of a still further reduc- 


tion in the price of metals. The tin work at Coatbridge forms a 
cheering exception to other branches in its immediate neighbour- 
hood. Extensive additions to tke buildings and machinery have 
taken place within a short time. In every department the men 
are fully employed, and we believe the orders coming in are both 
numerous and heavy. The supply, which for the last three years 
was evidently far in excess of the demand, is now barely equal to 

resent requirements, and the heavy old stocks are everywhere 

ginning to decrease. Consumption goes on steadily, while 
— tin is found superior to and cheaper than English 

tes P 


At present there is no apparent improvement in the coal trade, 
which, on the whole, may be described as dull. 

The extraordinary severity of the weather during January had 
considerable effect in impeding business, not only by suspending 

bour, but by putting a temporary stop to navigation on our 
canals. Notwithstanding the ptr hours and the restricted out- 
put, stock increases, and men’s wages have, consequently, been 
reduced in most districts 6d. per day. In some localities the 
masters —— determined upon a still further reduction, and the 
men equally so not to consent. A few pits are therefore on strike, 
and what the result may be it is at present impossible to say. 

There is no appearance of any of the numerous oilworks through- 
out the Coatbridge district resuming operations. They are at a 
complete standstill. Many fine works, which cost thousands of 
pounds for their erection, are now going to ruin. The total 
stoppage of the works, coupled with the dulness experienced in 
most of the other trades, is operating very much against labour, 
and of the unskilled class many are unemployed. 

At a numerously attended meeting of the creditors of Messrs. 
Scott and Co., shipbuilders, Cartsdyke, Greenock, held in the 
Tontine Hotel, on the 6th inst., an offer was made by the firm of 
2s. 6d. per pound, payable in three instalments of three, six, and 
nine months, which was unanimously accepted. A resolution was 
likewise agreed to recommending those creditors who were absent 
to accept the offer of the company. Mr. William McClure, writer, 
acted as law agent, and Mr. James Walsh, accountant on the 
estate. 

The usual monthly meeting of the Association of Assistant 
Engineers was held in the Assembly Rooms, 138, Bath-street, 
Glasgow, on Tuesday 5th inst., at 8 p.m. Mr. Mortimer Evans, 
C.E., president, in the chair. Mr. Edward Lang read a paper on 
the ‘‘ Construction of Steam Engines.” The cakes’ was remark- 
ably well handled, and was listened to with the marked attention 
which it justly deserved. Several new members having been pro- 

vosed, and a bento vote of thanks having been awarded to Mr. 

ng, the proceedings were brought to a close. On the 11th inst. 

there was launched from the shipbuilding yard of Messrs. Robert- 
son and Co., Cartsdyke, Greenock, a beautifully-modelled paddle 
steamer, which was gracefully named Gael, by Miss Minnie 
Galbraith, daughter of Mr. Andrew Galbraith, Johnstone Castle, 
and one of the ex-Lord Provosts of Glasgow. The dimensions of 
the Gael are as follows :—Length of keel and forerake, 210ft.; 
breadth of beam, 23ft.; depth of hold, 11ft.; her tonnage (old 
measurement) being 550 tons. She will be propelled by oscillati 
engines of 150-horse power, to be supplied by Messrs. Rankine an 
Blackmore, Eagle Foundry, Greenock. Her passenger accommo- 
dation will be of the most complete description. The main saloon 
will be 52ft. long, and will be fitted up in a comfortable and orna- 
mental manner. A large ow of ladies and gentlemen 
assembled to witness the launch. Besides a number of friends 
from Glasgow and Greenock there were present from Campbel- 
town Messrs. John Galbraith, James Stewart, Thomas Brown, 
Alexander Giffen, Mathew Andrew, Charles McEachran, and Mr. 
Murray, agent. After the launch refreshments were served in 
the offices of the company. ‘‘Success to the Gael” was heartily 
pledged. Various other gets toasts followed, amongst 
which was ‘Success to the firm of Messrs, Robertson and 
Co.” During the course of the pr ings Mr. Galbraith 
stated that the Campbletown and Glasgow Steam Packet Com- 

any was one of the oldest on the Clyde, their first steamer having 
om urchased by the company in Liverpool in 1825, and was 
named Duke of Lancaster. The first voyage of this steamer from 
Glasgow to Campbeltown was performed during the following 
year. The company subsequently owned the St. Kiarin, built in 
1835; Duke of Cornwall, built in 1842; Celt, built by Denney, 
Dumbarton, in 1848; Druid, built in 1857; and last, the Gael. 
The latter vessel is expected to steam not less than eighteen miles 
an hour, and will be placed on the station early during the present 
— under command of Captain Kerr, commodore of the 

eet. 

The female workers in the Greenock Sacking Company have 
struck work in consequence of a proposed reduction of their wages 
of 1s. per week. 

At a special meeting of the Caledonian Railway Company, on 
Wednesday, it was recommended by the board to raise £620,000 
under the Acts for the Edinburgh station and Lanarkshire and 
Midlothian branches. Information was asked by various share- 
holders concerning the manner in which directors had expended a 
sum of £990,000, raised last year under the Clelland and Mid- 
calder Branches Act, and much discussion on the matter ensued. 
As the information was not forthcoming when sought, many of 
those present were greatly averse to authorising the creation of 
any additional capital till the accounts down to the 31st January 
were published. On Colonel Salkeld, who presided, promising to 
furnish himself without delay with the facts for the stockholders, 
it was agreed to a. the meeting till next week. 

A meeting of the partners of Young’s Paraffin Light and 
Mineral Oil Company (Limited) was held last week in the Queen’s 
Hotel, Glasgow, and a report and balance-sheet for the year end- 
ing 3lst December last was submitted by the directors, from which 
it appeared that, after deducting depreciation from the works and 
sea there remains a balance of £35,504 13s. 8d. of profit. The 

irectors recommended that the dividend of 5 per cent., as re- 
stricted by the articles of association, be paid, and a bonus of 4 
per cent. on the Be capital be added to the stock of the 
partners. The following gentlemen were elected directors of the 
company:— James Young, Esq., of Limefield; John Pender, Esq., 
Manchester; John Orr Ewing, Keg. of Levenfield; Professor Lyon 
Playfair, C.B., Edinburgh; John Moffatt, Esq., Ardrossan; James 
ur, Esq., of Burshaw; James King, ie of Campsie; Hugh 
Bartholomew, Esq., Glasgow; William M‘Ewen, Esq., Glasgow; 
and James Young, jun., Esq., of Limefield. Mr, Alex. Moore, 
C.A., was appointed auditor of the company. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIE 


(From our Correspondent.) 

Bury Co-OPERATIVE MaNnuractvRInc CoMPANY—THE GREAT 
NORTHERN RaAtlwAaY AND ITs CoaL TRAFFIC — YORKSHIRE 
Wacon Company (LmITep)—MINERS AND THEIR FELLOW- 
WORKMEN — WAKEFIELD ATERWORKS COMPANY — NORTH- 
Eastern District: The Iron Trade: Tyneside Industry : The 
ee de. ; 

At the yearly meeting of the Bury Co-operative Manufac- 

turing Company on Saturday the balance of profits was reported 

to amount to more than £300, and # dividend (the first yet pro- 
posed) was declared at the rate of 5 per cent. per annum. 

The Great Northern Railway has just completed a — 9 coal 
depdt near Doncaster, with a view to give greater facilities for the 
weighing of coal and the arrangement of trains. The new depdt 
has been placed in direct communication with the Doncaster and 
Gainsborough line, which is to be opened on the Ist of next 
month, so that the main line will be relieved of the coal traffic as 
far as Peterborough. The Yorkshire Wagon Company (Limited) 
has declared a dividend at the rate of 10 per cent per annum. 


A large meeting of miners, convened by the Association of 
Organised Trades, been held at Notting for the purpose 
of taking into consideration the strikes and lock-outs in Notting- 


hamshire, Derbyshire, and Yorkshire, and also to consider the 
workmen’s and employers’ relative position, especially in reference 
to the high price of coal. The meeting expressed sympathy with 
the miners, and pledged itself to render them all the assistance in 
its power. At the half-yearly meeting of the Wakefield Water- 
works Company a dividend of 6 per cent. was declared. It was 
stated that a new pumping engine recently ~~ by Messrs. 
Whitham, of Leeds, had worked so well that although the com- 
pany are paying one shilling per ton more for coal than they did 
during the previous half-year, the cost of working the engine had 
been £18 less, and a much larger quantity of water had been 
raised. Two new filter beds had recently been constructed, under 
the direction of Mr. Filliter, but while one of them appears Ta 
— the other has burst, and the loss to the company will be 
about . 

The iron trade of the Cleveland district and of the north of 
England generally is still in an inanimate condition. As far as 
pig iron is concerned the stocks in makers’ hands and in the 
warrant stores at Middlesborough are so considerable that it will 
require a very brisk demand to clear them off and to use up the 
make of the furnaces now in blast. Some firms have declined, 
however, to do business at the prices offered by consumers. There 
is a rumour that the ironmasters of the Cleveland district propose 
shortly to put one-third of the furnaces out of blast. The 
foundries of the eg or og — “— ¥~ conti- 
nental, Egyptian, East Indian, and colonial orders for pipes 
and other castings; there are also contracts on wll g _for 
English gas and water companies. The plate and bar iron 
trade is bad. In rails there is a better demand, and a 
Russian order for several thousand tons is reported to have 
been placed in the neighbourhood during the last ten days. The 
graving docks and slips of the Tyne are well employed in ship re- 
pairing, and ship carpenters have a good deal of work. The 
anchor and chain cable trade of the Tyne and Wear is rather dull. 
The men have submitted to a reduction of prices, which, it is ex- 
= will have the effect of inducing masters to seek out orders. 

usiness has improved at Low Walker; Messrs. C. Mitchell and 
Co. have set their men on at full time. Messrs. Mitchell are 
enlarging their yard and increasing their plant; it is on 
that they will build some large Government transports, and they 
will lay down immediately a vessel of considerable tonnage, which, 
it is said, is intended for a Russian transport. The ry of 
timber imported at West Hartlepool last year was 187,533 tons, 
as compared with 155,869 tons in 1865, 136,005 tons in 1864, 
121,625 tons in 1863, 85,724 tons in 1862, and 57,250 tons in 1861. 
The shipyards and manufactories of the Hartlepools are again begin- 
ning to assume a more business-like aspect. Messrs. Palmer and 
Co. have nearly completed the fitting-out of the transport Jumna; 
she is a noble-looking craft. About nine months since the tug 
steamboat and boat builders on the Tyne conceded to their men 
the nine hours’ arrangement. During 1866, however, the steam- 
tug and general boat building industry of the Tyne was very slack, 
and the masters have determined to revert to the old system of 
ten and a-half hours per day. Notice has been given to the men 
to this effect, and numbers of them have turned out. 





PRICES CURRENT a METALS. 
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CopreR—British—cake andtile,|} £ s. d. £8. a)/£8.d. £ 8 d. 
POrtON sccccccccccccoee | 82 0 0. 83 0 0/96 0 0. 0 0 O 
83 0 0.. 85 0 0/99 0 0. 000 
0 0.. 88 0 0 0 0..101 0 0 
0 0.. 92 0 0/104 0 0..106 0 0 
0 0.. 87 0 0} 96 0 0.99 9 O 
0 0.. 0 0 0} 97 0 0.. 98 0 O 
0 0.. 7710 0) 94 00.. 000 
19 0., 7710 0| 99 0 0.. 91 0 0 
YELLOW METAL, per lb. ......| 0 0 7} © 07%) 0 O 8 O 0 8% 
RON, Pig in Scotland, ton......| 2 '3 9 cash 3 9 O cash, 
Bar, Welsh, in London ......| 6 !0 0.. 7 0 0; 715 0. 000 
Wales... 510 0.. 6 0 0] 615 0. 70 0 
715 0.. 8 5 0} 810 0. 000 
Rail, in Wales .....+++. 5 5 0.. 510 0] 615 0. 70 0 
Sheets, single in London 10 0 0... 10 : : 3 4 _ 4 4 4 
Hoops, first quality..... , 2 ¢& % ee 
Halvolsteeneeccccs| TIT 62 8 5 0] 815 0. 0.0 0 
Swedish .ccccccccccscceese | 10 5 0.. 1010 0; 11:10 0.. 1115 0 
LEAD, Pig, Foreign, per ton....| 19 5 0.. 0 0 0/ 2010 0., 2015 0 
English, W. B....sccccceseee | 22 5 0.. 0 0 0 2215 0.. 000 
bi it—~usnatiwe 688 Se Ft eee TS 
Sheet, milled ... 21 00... 00 0/2200. 000 
Shot, patent .. 2400. 000'% 50.000 
Red or minium 2110 0.. 2115 0] 2210 0. 000 
White, dry.. 31 0 0.. 81 10 0} 29 0. 000 
ground in oil 30 0 0.. 32 0 0} 2 0 0..29 0 0 
Litharge, W.B.....+ oo | 2415 0. 25 O O; 2415 0.. 25 0 O 
QUICKSILVER, per bot. ...s005.| 617 6.. 0 0 0 715 0.. 717 6 
SPELTER, Silesian, per ton......| 2115 0.. 2117 6 23 0 0..23 5 @ 
English sheet ...ccssccsceee | 28 0 0. 0 0 0 29 0 0..30 0 0 
White zinc, Peccce 000.000) 000.000 
STEEL, Swedish f . 100.000) 000.000 
KeGsccccccccsses o 00 0. 0 0 0} 1510 0.. 16 0 oO 
TIN, per cwt. 480.490 460. 000 
Straits, fine—cash . 45%. 4510) 450. 0006 
Prompt 3 months 4610. 000) 460.470 
Eng! DIOCKS weseees 48 0. 410 0] 415 0. 000 
Cette sO eS ie CR OT ER te 2 OS 
, in —oient £6. ¢8B G CS GB. 86 8 
TINPLATES, per bx of 225 sheets 
IC COBC. ec cccccccccceccsecs ioe. £3623 Tt te 8 80 
IX ditto.. oo 110 6.. 113 0] 113 0.4. 1M 0 
Ic oe 110 0.. 112 0} 113 O17 114 0 
TX tto.cccccccccceveses eee 1866183 Gf tees es 
PRICES CURRENT OF TIMBER. 
1867. | 1866. | 1867. | 1866, 
Per load— £84 6 & £ & | Per load— 220246426 
oe 0 10 10 | 11 10 13 10 || Yel. pine, per reduced C. 
5 415) 3 5 415) » Ist quality 17 01910 17 01910 
15 310] 215 310) 2nd do... 19 014 0 121014 0 
1 6 0] 413 5 $| be Peestebre pol. 10 1040'T0 Basis 
10 410] 45 415||Piound 27: ‘3 0 10] 8 610 0 
0 0 0] © 0 O O!|| Memel .......... 0 oo oo 78 
10 5 O/| 310 5& © || Gothenburg, sel... 9 01010) 9 O11 0 
10 6 0| 310 6 0| ite 8 0 810| 8 09 0 
0 810] 3 5 310||Gefie, yellow...... 9 O11 0/10 0 110 
© 310| 3 0 310 || Sod seseee 901010, 91011 O 
035/35 31°/|c perc. | 
18 2 3/2 0 910|| i8f.by3 by 9$18 022 0 18 023 0 
08 0} 610 8lv in. yellow .... | 
eH Pe ee Pe 
10 510] 510 6 10 || Staves, per q 
St 10 710] 7 0 8 0/|| Quebec pips...... 80 085 0 80 085 0 
Deals, per C., 188 by Sf Sia. 131019 0 ||Barse Pimcbeve 9 O81 0 20 085 0 
» wh&spruce © crown 
BeJounwhs spruce 18 015 0113101410 || pip:. co } 1800 200 01700190 9 








Fes. 22, 1867. 
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TIPPING WAGON, HOLYHEAD HARBOUR WORKS. 


DESIGNED BY MR. W. DOBSON, RESIDENT ENGINEER. 
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HOLYHEAD HARBOUR. 


As long ago as 1847 the necessity for good harbour 
accommodation at Holyhead became an acknowledged 


fact, and after passing through many stages of develop- | 


ment the work may now be regarded as practically com- 
plete. The main questions that gave origin to the con- 
struction of the stupendous pier were, first, the growing 
traffic between England and Ireland, and secondly, the 
necessity of establishing a harbour of refuge for ships pass- 
ing outward and homeward from and to Liverpool and all 
other ports on the north-west coast of England, and on 
the western side of Scotland. The necessity for harbour 
accommodation for the Irish mail service became in 1847 
a matter of discussion, and Mr. Rendzl, then connected 
with the Chester and Holyhead Railway Company, 
urged the matter with all his ability on the Government 
of the country. The opposition that he met with from 
some of the ablest engineers—amongst others Sir John 
Rennie and Mr. Wye Williams—was enough to have dis- 
couraged a man of ordinary capacity and courage, but 
Mr. Rendel proved himself equal to the occasion, and 
carried with him the confidence of Parliament against 
evidence that at the time appeared unanswerable, but 
which has proved since the construction of the break- 
water to be almost entirely irreconcileable with facts. 

Viewed from an engineering point, the main question 
at issue was the quality and extent of the anchorage; a 
matter of vital importance in determining the adoption of 
a roadstead or harbour site. Mr. Rendel’s opponents left 
nothing undone to establish their case against the project; 
their avowed object being the support of an alternative 
scheme for the establishment of a harbour at Port- 
Dynilaen, on the coast of Carnarvonshire, and as usual 
in such cases, the strongest evidence, and at the same 
time the most conflicting, was elicited from both sides. 
Charts were prepared by the opposition, showing the 
whole of the bed of the Holyhead harbour to consist of 
rock, and subversive of this evidence, the promoters of 
the project prepared and submitted maps that went to 
prove the holding-ground to be of the most favourable 
kind. Their diver, Mr. Downes, a man of high character, 
reported that the “whole of the bay excepting a portion 
towards Soldier’s Point, and a portion near the Platters, 
must be characterised asa bed of clay of the most tenacious 
description.” Determined not to rely upon the careful 
examination made by the divers, who may be said to have 
walked over every inch of the bed of the harbour, Mr. 
Rendel and Mr. Beardmore, in order that they might be 
in a position to testify to having made personal exami- 
nation of the matter, entered upon certain experiments on 
the holding power of the clay, and apparently with the 
most conclusive results. ‘These experiments consisted for 
the most part of driving bars into the bottom and then 
testing the power necessary to draw them out; and further 
the holding power of the clay was tested in the most 
practical manner by mooring a steamer by anchors of 
different weights, and then steaming away to test the 
strain requisite to drag the anchor. 

The experiments were, so far as the quality of the 
anchorage was concerned conclusive, but it was also 
objected that the harbour site was unfavourably situated 
for the access of ships seeking refuge from the prevailing 
winds. Upon this point in, the most conflicting 
evidence was elicited, most of the opposition testimony 
being, as the result has proved, actuated by either im- 
perfect knowledge of the matter or by bias in favour of some 
opposing interest. In opposition to all the adverse 
evidence, the fact remains that the harbour has proved 
an inestimable boon to the naval and mercantile com- 
ae affording a safe refuge for ships of the largest 
draught — either down or up Channel. 

As regards Liverpool, the advantages of the harbour’s 

ition are most apparent. Liverpool, being a tidal port, 
is only accessible for a certain number of hours at the 
turn of the tide, and ships can put into Holyhead to wait 
till such time as they can make Liverpool and catch 
the tide: and to ships outward bound the harbour is equally 
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| convenient of access. It not unfrequently happens that it 


comes on to blow stiffly after ships have left Liverpool 
for sea, and were it not for Holyhead they would have 
either to beat about with a lee shore, or to put back 
|into Liverpool, a resource that they could adopt only at 
such times as the tide would serve. 

The communication with Ireland was by no means an 
unimportant element in the establishment of Holyhead as 
'a port. The old harbour was entirely unsuited to and 

insufficient for the traffic, and the Chester and Holyhead 

| Railway Company—since then incorporated with the 
London and North-Western—applied for and obtained a 
bill to enable them to extend their carrying powers across 
| the Channel to Kingston and Dublin. In order to influence 
the favourable conclusion of the matter, the company 
undertook to subscribe the sum of £200,000 towards the 
work—the first portion of which was estimated by Mr. 
Rendel to cost £600,000—on the condition that provision 
should be made for their traffic in the shape of a jetty. 

ae its physical features, sy can ey be 
‘regarded as possessing any special interest, but it is, 
 savestialioen ea that ees is much to make it 
| worthy of fuller development than it has ever received or is 
|likely to receive at the hands of the local authorities, 
Though at a distance of 260 miles from London, it is 
accessible twice a day by mail train, in seven hours; and as 
a place of summer residence would, unquestionably, receive 
an equal share of public favour with many of the more 
fashionable Welsh watering places. It would, in fact, 
prove a convenient halting place, if nothing more, for 
tourists en route to and returning from Ireland. The 
descendants of the ancient Cymri are not, however, the 
people to enter upon any undertaking that is at all obscure 
in its results; and asa matter of history the fact may as 





were in the middle of the nineteenth century, chiefl 
|devoted to petty litigation and the demolition of suc 
|relics of archeological interest, memorial crosses, &c., as 
adorned their towa, for the laudable purpose of mi- 
sing their roads, Little that is indicative of either public 
spirit or good taste can be expected of a community who 
could order, as the people of Holyhead have done, an 
ancient, and interesting memorial cross to be pulled down 
and broken into road metal. 

With the exception of the headland, Mount Carmel, and 
the small islands, the North and South Stacks, the coast of 
Holyhead is low. The hill forming the principal feature or 
va is 700ft. high, situated to the north and west; and there 
are a number of small islands, of which the principal are the 
Skerries, and the North and South Stacks, the Skerries and 
the South Stack being marked by lighthouses. The bay of 
Holyhead, lying to the north of the island, is seven miles 
wide at the entrance between the North Stack and Mount 
Carmel, and about five miles in depth. It is much ex- 
posed, lying open as it does to the north and west, and 
when heavy weather prevails from these points there is 
little security for vessels seeking shelter in it. The main 
flood current begins a little to the west of the South Stack 
before low-water, and setting east by north, sweeps graduall 
into the bay; the ebb currents taking 
of the bay a south-easterly direction, and on the south 
side a north-west course, sweep into the bay also. The 
prevailing winds at Holyhead are the south and the west, 
which may be said to blow alternately for about nine 
months of the year, so that for the most the coast is 
a dangerous one, or would be so without the protection of 
the new breakwater. 

The first ideas for improving the port of Holyhead did 
not go beyond the development of the old harbour, a 
little creek situated close to the town. The original oe 
_—_ was to carry out a pier on the north side of the Salt 

sland in an easterly direction till a depth of water of 8ft. 
or 10ft. at low springs was reached, which pier would have 
defined an area of but two and a-half acres. This scheme 
was estimated to cost £38,635. The second project was 
simply an extension of this, consisting of a pier ciently 
large to enclose a space of about six acres, at a cost of 





£51,000. These proposals of Mr. Rendel were supple- 


on the north side . 





mented by another, namely, to convert a considerable por- 
tion of the harbour space into a wet dock, but it ap that 
Government were either unable or unwilling to incur the 
necessary expenditure on the works, In 1809, however, 
an Act was obtained for the sanction of the necessary 
advances of money, and the work was commenced in the 
following year, under the superintendence of Mr. Brown. 
The pier, which is 1150ft. long, finishing in a depth of 
14ft. at low-water, was completed in 1824. There was 
also added a small pier from the Pibeo rocks, to check 
the in-current from the bay, and a graving dock con- 
structed at the inner angle of the pier. Jn 1858 a 
contract was let for the construction of a wooden pier to 
be erected near the end of the north pier of the old 
harbour. This pier, which was designed for the accom- 
modation of the new mail packets, extends beyond 
the end of the old pier for a distance of 450ft., and 
terminates in 16ft. of water at low-water of spring tides. 
This portion of the undertaking, including an extension 
not at first contemplated, and sundry works for strength- 
ening it, costs over £40,000, and has already proved to be 
a work of undoubted utility. 

The original design for extending the harbour space at 
Holyhead was matured in 1845, Te consisted in the con- 
struction of two breakwaters intended to enclose an area 
of 260 acres. The north breakwater was to be carried out 
as far as the second bend, as shown on the general plan, 
Fig. 1, on the next and a second breakwater 


| was to be constructed from the end of the Salt Island, 


or the Ynys Gyby reef to the rocks called the Platters, 
which are situated at about 1000ft. south of the point 
at which it was intended to finish the northern break- 
water. The scheme would have furnished, for the 
extent of it, a most useful and accommodating harbour, 





well be placed on record, that the inhabitants of Holyhead | but it seems evident that the abandonment of the eastern 


| breakwater, that between the Platters and the Salt Island, 
|was a wise measure. With the northern breakwater 
| extended as it now is, the eastern breakwater would have 
| been of little or no use, forming merely a jetty into the 
| middle of a harbour of some 660 acresin extent. The first 
extension of the northern breakwater was designed to be 
| 2000ft., forming a roadstead of 370 acres, but it was after- 
wards determined to the work on in the same line 
for 500ft. farther, increasing the roadstead to 400 acres of 
deep water. The work, which may now be said to be com- 


plete—the lighthouse on the pier head only remaining 
unfinished—was estimated with the improvements of the 
old harbour, to cost £1,536,000, and ti 
expended up to the quarter ending the 
was £1,351,331. 


e amount actually 
31st March, 1866 





The breakwater, of which a cross section is given in 
Fig. 2, was designed after the model of Cherbourg, 
which was one = the — Se, —— 
on the piérre perdu system. e principle of this plan is 
simply to supply the materials for the foundation of the 
pier, and to leave the arrangement of them to the action of 
the sea, supplying additional material to those situations 
where the first deposit is found to be removed. In this 
way the foundations are prepared for the superstructure, 
which is, of course, all carefully laid in position. The 
arrangement for depositing the stone in the foundations is 
shown in Fig. 3 There were rows of piles driven, or 
rather sunk, in a manner that will hereafter be Soontiont, 
and upon these piles cross bearers were bolted, as shown, to 
carry the longitudinal sleepers and the rails for five roads. 
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The piles, it will be perceived, were left to stand alone out | 
of the water without bracing of any kind to steady them. 

This was the arrangement most consistent with experience, 

for it has been found that in structures of timber exposed 

to the direct action of the sea, bracing, from the surface that | 
it exposes to the waves, is of more harm than good. The | 
rubble work of the breakwater was not carried up at once | 
to the full height, but was deposited in layers, so that it | 
might settle into its place with t U 8 
work was proceeded with. The piles, instead of being driven, 
were got into position by loading; on the lower part of the | 
pile were spiked cleets to support boxes that surrounded the 
timber, and these boxes were filled with stone to weight the | 
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pile. As the work advanced the boxes were covered in, 
and so the piles were held securely down, and still remain 
in the work. 

The great mass of the stone employed in the construction 
of the breakwater was quarried from the Holyhead 
mountain, so called, a hill lying about a mile to the west- 
ward of where the northern breakwater starts from theshore. 
The rock is chlorite schist, enclosing veins of serpentine 
and porphyry, sufficiently well suited for rubble work and 
situations where appearance is not of importance. All the 
dressed work is of Anglesea limestone, the greater portion 
of which was carried from Moelfra, near Beaumaris, a 
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The quarrying operations for the supply of stone for the 
Netdictetes may be regarded as amongst the most interesting 
on record. The greater ,art of the stone, in fact all but 
the dressed work, was procured close at hand from the 
Holyhead mountain. At the outset it was thought suffi- 
cient to proceed in the ordinary way by small blast, and 
such a system was carried out for some time; but the 
contractors, finding that it was impossible to meet the 


there were 1000 men employed daily, who fired about 
100 blasts twice a day; but it soon became evident that 
for a work requiring so large a supply of stone, with such 
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regularity of supply, the small charge system was entirely 
inadequate. 

The mode of procedure at first og for the large 
blast was to drive a shaft down vertically for such a depth 
as the situation required, the average being between 40ft. 
and 50ft. These shafts were, as a rule, situated about 
30ft. in from the face of the quarry, and were about 6ft. 
by 4ft. interior dimensions, the charges being regulated by 
the line of least resistance. The rule adopted was that the 
line of least resistance was to be two-thirds of the entire 
depth of the shaft. This mode of working produced good 


produced 40,000 tons of material; and one of the largest, 
placed at 35ft. from the face, of 6} tons produced a result 
of 70,000 tons, or 54 tons of rock for every pound of 
oad exploded. There appears indeed to have been 

ly any practical limit to the magnitude of these 
blasting operations, and vastly more stone could, in fact, 
have been produced daily than the wagons could carry 
| away. There were five lines of rails down the breakwater, 


ter compactness as the | large demands of the work, determined to try the experi- | and with 125 wagons for each line of rails, to be filled, 
| ment of large blast. Working by the small charge system 


| tipped, and returned daily, it was found impracticable to 
| deposit more than about 4000 tons. The advantage 
possessed by the mode of working by headings over the shaft 
system was that the length of the excavation was consider- 
ably less when the workings were carried in from the face, 
and further, the work was carried on with greater facility 
in a horizontal passage than in the shafts. The tamping 
of the blasts, however, was much more easily effected in 
the shafts than in the headings ; it was only necessary to 
throw in the rubbish that had been excavated from the 
shaft, whilst the headings had to be regularly tamped, and 
generally a dry stone wall was built up at the end of the 
awe 2 

In these large blasts the charge, as a rule, took effect 
without any apparently very violent action; the dee 
sound of the explosion was heard, and a huge mass of roc 
was seen to crumble down, giving vent to a volume of 
dense smoke. Occasionally, however, without any appa- 
rent cause, the explosion was very violent, and large 
masses of rock were projected forward. On one occasion 
a single piece of rock of 1000 tons was shot forward to a 
considerable distance amongst the rails and wagons. 





yy Siwy y 
wh Www, 
Wf Y Y y 





| The blasts were usually fired by an electrical battery 
| and a bursting charge, a plan that’ was found to be very 
| successful, making a fair allowance for misses. 

| _ Fig. 4 shows a plan of the usual system of placing the 
charges. The heading was driven in perpendicular to the 
face, and then branched off at each side, and chambers 


results, but was not without certain objections, and was | formed at the ends for the reception of the charges. In such 
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a position as shown the maximum result would not be 
produced; but it was generally possible to place the c' 

in some projecting portion of the cliff, and thus materially 
increase the result. 

The wagons used for the carriage of the stone were 
built to hold each about eight tons. They were of 
wrought iron, and were contrived with an ingenious 
arrangement of gear that tipped the wagon by a trigger 
which struck a catch on the rails as the wagon passed. 
Some'trouble was at first encountered in providing efficient 
wagons. Those finally adopted were designed by Mr. 
Seen, the present resident engineer of the works. They 
have answered perfectly. Their construction will be 
readily understood from the accompanying engravings. 
The wagons are 7ft. gauge, and rather more than one- 
half the oe is suspended on pins. As soon as the trigger 
is released this portion turns on the axis, and dropping 
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place that has been rendered notorious by the wreck of the | 
Royal Charter. The stonework of the breakwater was for | 





finally superseded by another less objectionable and more 
remunerative. Headings were driven into the face of the 


empties the wggon. 
| Although the utility of the Holyhead harbour as a 
| refuge was doubted by many at the outset of the under- 
| taking, the result has proved that the protection afforded 
| to outward and homeward-bound vessels has already been 
| largely taken advantage of. During the year ending 
| March 31st, 1863, the number of vessels that sought the 
| shelter of the new harbour were 3572; in 1864 there 
| were 3628 ships of all kinds; during the following year, 
3411; and for the year ending March, 1866, there were 
3836 vessels. It is probable, indeed, that those who 
sought to show that Holyhead would prove unsuitable as 
a harbour of refuge, were averse to the project on interested 
grounds, Though hardly credible, it is an admitted fact 
that many shipowners regard harbours as being not only 
unnecessary, but absolute evils. In many branches of trade 
speed of transport and early arrival in port are of paramount 
| importance, and many owners, regardless of lifeand property, 
would rather run almost any risk than encourage their 
captains to avail themselves of the refuge afforded by 
harbours. Many of the most disastrous shipwrecks have, 
in fact, resulted from captains of vessels disregarding their 
own safety to meet the wishes and secure the approbation 
of their employers. Whatever may be thought and said 
_ by those interested, there is no doubt that amongst the 
' greatest and most general benefits conferred by the Legis- 
lature on trade has been the construction of the numerous 
harbours of refuge that protect our mercantile marine. 
This work, which is now so near completion, has been 
carried out in the most creditable manner by the con- 
tractors, Messrs. Joseph and Charles Rigby, under the 
able direction of Mr. Dobson, the resident engineer. Mr. 
| Hawkshaw, who succeeded Mr. Rendel, at his death, as 
| engineer-in-chief of the works, is still directing them, and 
doubtless will have the satisfaction of bringing this magni- 
| ficent work to a successful issue. 


EpvucatTIon IN Russta.—The provincial assembly of the district 


| of Constantinograd, in the government of Pottawa, Russia, has 

| voted by a majority gratis and compulsory education in the schools 

| of the province. 

| Frenca Rarpway Carrraces.—The company of the Chemin de 
Jer de V Est of France intend introducing on the smaller branches 

| of their line such as those of Bar, Miderbronn, &c., third-class 





the most part laid by age Ayer the Welsh being | quarry horizontally and nearly at right angles to the face, | carriages constructed on a new plan. There are to be two storeys 


expert in building dry rubble work, a description of 


and at a sufficient distance in were carried away square to 


masonry that is not generally excelled in by ordinary | the original direction, or in a line parallel to the face. 
workmen. The entire weight of stone in the breakwater | The charges varied with weight of rock to be displaced ; 
is estimated to be not less than eight millions of tons, the | but, as a rule, the larger the charge the better the result 
average weight deposited when the work was in full pro- | in an economical sense. One blast of 600 lb. of powder 
gress being throughout the year about 4000 tons per diem. yielded 2000 tons of stone; another of 5 tons of powder 


containing eighty seats. The lower storey is divided into four com- 
partments of ten places each. This storey is similar to the carriages 
at present in use, but a little lower; there is only one step up to it, 
| and it is lighted from the side. The second storey is narrower 
| than the first, is divided into five compartments, each containing 
| eight seats; a passage traverses it from end toend, Stairs lead up 
to it, and it is lighted from the ends, 
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ON MODERN IMPROVEMENTS IN THE 
TELESCOPE. 


Ix our issue of the 14th December last we referred to a 
very great improvement which has been madein the construc- 
tion of the object glasses of refracting telescopes, an Improve- 
ment by which the chromatic defect, which, until recently, 
was very appreciable even in the best of these instruments, 
has been remedied in a complete and practical manner. 
The success which has at length been attained in the con- 
struction of a perfect refractor will probably hereafter not 
be counted amongst the least of the achievements due to 
the present century, and to realise in some degree the 
nature of this success is incumbent upon those who would 
be well au courant with the progress of the times. We 
propose, therefore, to give a brief historical sketch of the 
principal modern improvements which have taken place in 
the construction of the Leas 04 rie 

Before Newton discovered the unequal refrangibility of 
light it had been sup that the chromatic aberration of 
lenses arose entirely from their spherically-figured surfaces, 
or was, in fact, a consequence of the spherical aberration. 
In order, therefore, to correct both these defects Descartes 
proposed to figure the surfaces of lenses to the forms pro- 
duced by the revolution of some of the conic sections. 
Such lenses would, indeed, under certain conditions, be 
free from spherical aberration ; but it was reserved for 
Newton himself to establish beyond doubt that nothing 
short of equalising refrangibility would produce colourless 
refraction of white light, and that elliptical, parabolical, or 
hyperbolical lenses would consequently still have the same 
chromatic defect as spherical ones. But in the course of his 
experiments Newton came tothe erroneousconclusion thatall 
transparent bodies possess the power of dispersing light ex- 
actly in proportion to their mean refraction. For instance, he 
imagined that diamond, with a refractive index of 2°5, and 
glass, with an index of 1°5, dispersed light respectively, 
according to the proportion of these indices of refraction 
for the mean ray, whatever might be the form of the 
prism or the angle of incidence or refraction. He hence 
arrived at the conclusion that all attempts to improve the 
old refractor by diminishing or destroying the chromatic 
aberration of the lenses must be hopelessand futile. Such 
a conclusion was indeed almost warrantable under the then 
existing circumstances, seeing that, according to his own 
demonstration, the sensible image of a lucid point was, by 
the chtomati¢ confusion, made equal to about the cne-two- 
hundréd-and-fiftieth part of the aperture of the object 
glass; and when we consider that this very confused image 
was again magnified and further confused by the errors of 
the eye-piece it seems surprising that anything like a 
tolerable view of an object could ever have been obtained 
with such instruments as were at that time constructed. 
To diminish as much as possible this extra confusion 
caused by the eye-piece, it was found necessary to extend 
the focal distance of the object glass, and before the days 
of Dollond it was by no means uncommon to find refractin 
telescopes of above 100ft. focus—unwieldy enough—an 
labouring under the disadvantages of very small apertures 
and very low magnifying powers. 

The apparently hopeless state of the refractor induced 
Newton to turn his attention to the reflecting telescope, an 
instrument originally proposed by Mersenne and Gregory, 
but first carried out practically in a modified form by 
Newton himself. As the laws of reflection are such that 
all rays of light, of whatever colour or degree, are reflected 
uniformly at an angle equal to that of the incident rays, it 
follows that reflecting specula present images totally free 
from chromatic aberration. The successful practical appli- 
cation of this fact by Newton and succeeding philosophers 
constituted an immense advance on the old-fashioned 
refractor; and subsequently, in the hands of such astrono- 
mers as Herschell, Earl Rosse, and Lassell, the reflecting 
telescope has done wonderful service for astronomical 
science. But the reflector, though quite free from chroma- 
tic error, is by no means in other respects an easily 
manageable or trustworthy instrument, the difficulties felt 
being mainly those of producing, but more especially of 
retaining, a correct figure, and the liability of all metallic 
surfaces to become tarnished and deteriorated by exposure 
to the air, to say nothing of the great loss of light by 
reflection, even from the most perfectly polished metallic 
surfaces. The recently invented silver surface reflector 
of Foucault even is strongly open to the two latter objec- 
tions. 

In 1733 a private gentleman residing in Essex—Mr. 
Chester More Hall—contrived to construct a telescope on 
the refracting principle, which was in a great measure free 
from the defect of chromatic dispersion. Hall appears, 
however, to have kept the matter secret, and it was not 
until 1758 that Dollond, after having repeated Newton’s 
experiments, and proved the fallacy of Sir Isaac’s views as 
to the law of chromatic dispersion, succeeded in construct- 
ing a refracting telescope nearly free from coloured con- 
fusion, Dollond, in fact, discovered that the dispersion of 
light by prisms or lenses is very different when various 
transparent substances are compared, even when their mean 
refraction is —— the same ; and hence, by selecting 
two glasses which differed sufficiently in this respect, he 
was able to establish a system of compensation which 
would have been complete had there not been an irregu- 
larity or “irrationality” in the mode of dispersion, to be 
hereafter mentioned. 

Refracting telescopes possess many advantages over re- 
flectors, more ntrtionterty thosb valuable ones of constancy 
and permanency, and hence, though Dollond’s telescopes 
were not perfectly free from chromatic aberration, and 
though they are, from the nature of the materials employed, 
necessarily more limited as to size than reflectors, they 
have, from Dollond’s time to the present, gradually usurped 
the place of the reflecting telescope, and are found to be 
the cooling instruments in all the principal observatories, 

The materials selected by Dollond, and adopted by suc- 
ceeding opticians, for the construction of a nearly achro- 
matic object glass, are crown and flint glass. By combining 
a convex lens, made of crown gest, having a certain dis- 
persive power, or faculty of producing chromatic. aberration, 





with a concave flint-glass lens, of very much greater dis- 
persion, we are enabled to reduce the curvature and power 
of the flint lens until the two opposite aberrations very 
nearly balance, whilst retaining a considerable excess of 
refraction in the crown or convex lens, By judiciously 
proportioning the radii of curvature of the four surfaces 
we also completely correct the smaller but equally trouble- 
some error of spherical aberration, These conditions being 
fulfilled, the refracting telescope would be perfect but fora 
certain comparative irregularity or disproportion of colour 
in the chromatic spectra produced by the two glasses respec- 
tively. By means of Dollond’s discovery, however, we are en- 
abled to reduce the circle of chromatic confusion from one- 
two-hundred-and-fiftieth to about one-three-thousandth 
part of the aperture of the object glass, which is a wide 
step in advance of the old refractor. So far as small or 
moderate-sized instruments are concerned, the reduction 
just mentioned amounts almost sensibly to annihilation of 
chromatic effect, excepting under high magnifying powers. 
But when large and powerful glasses are attempted, and 
when high powers are used, even this small circle of con- 
fusion becomes extremely offensive, and materially vitiates 
the results so desired by the practical astronomer. 

When we take two prisms of glass—a flint and a crown 
—which give precisely the same length of spectrum, and 
project the solar spectra on ascreen in a darkened chamber, 
we find that the coloured space in each image are not in 
the same ratio, but that in the crown glass the red, orange, 
and yellow are large, and the blue, indigo, and violet 
smaller than they are in the flint glass. This absence of 
the same ratio or proportion in the coloured spaces is termed 
irrationality, and to it is due the excess of colour found in 
all telescopes constructed on Dollond’s plan. 

In 1795 Dr. Blair, of Edinburgh, invented a new mode 
of constructing a perfectly achromatic object glass, by the 
use of solutions of chloride of antimony or bichloride of 
mercury between two lenses of crown glass, These glasses 
were reported to have given very satisfactory results, but 
the corrosive nature of the fluids used, and their liability 
to decomposition, were fatal to the general adoption of this 
system. It does not appear that since Dr. Blair’s time any 
attempts to correct the residual chromatism or secondary 
spectrum of Dollond were made with any success until the 
period of Mr. Wray’s recent invention, which we have pre- 
viously noticed. So important, however, has this problem 
been considered, that it was specially insisted upon at some 
length by Mr. Grove in his introductory address to the 
British Association at Nottingham last year, the speaker 
being no doubt unaware that at that very period the 
desideratum, after a ay ence course of study and in- 
vestigation, had actually been obtained. 

It is evident that if we can, by the introduction of a 
third refracting medium, alter the coloured spaces of the 
crown glass until they perfectly coincide with those of the 
flint lens, the irrationality will then be compensated, and 
the outstanding or secondary colour will consequently 
disappear. On this principle, to attain the end in view, 
Mr. Wray makes use of a thin meniscus-shaped film of 
highly dispersive cement placed between the flint glass lens 
and the crown glass lens or lenses, as shown in the figures, 
__ Here a@ and a’ represent 

the lenses of crown glass 
in the achromatic arrange- 
ment; b,c and JU, the flint 
glass lenses, and x, y, x’, the 
meniscus- shaped films of 
highly dispersive transpa- 
rent cement. The mate- 
rials which are preferred for 
the latter are oil of cassia, 
with either castor oil or Ca- 
nada balsam. The two latter 
substances, it may be ob- 
served, are precisely those 
mentioned by Mr. Grove in 
his address to the British 
Association, 

The effect of this arrange- 
ment is twofold: First, it 
compensates for the irra- 
tionality in the dispersion of 

. the flint and crown glass, 

and consequently the object-glasses constructed on this 
plan present images totally divested of outstanding 
chromatic aberration; and, secondly, by cementing to- 
gether the internal surfaces of the glasses, it prevents 
the loss of light by reflection at these surfaces, so 
that the illuminating power of the new object glasses is 
greater than that of achromatic combinations of the 
ordinary construction. It may here be mentionéd that the 
loss of light in the most perfect modern reflecting telescopes 
is at least 30 per cent., while that in refractors of the new 
construction does not amount to 10 per cent. 
w In the case of double stars and planets, as we have been 
able to verify, the definition of these instruments is perfect, 
the stars being shown clear and sharp against the dark sky, 
and totally divested of the coloured fringes which appear 
in the best telescopes on Dollond’s principle. The true 
colours of the stars also are shown, whereas in the ordinary 
so-called achromatic instrument these colours are com- 
pounded with the residue of chromatic aberration. 

It appears very probable that the increased magnifying 
power which is now obtainable in the refractor, in conse- 
quence of the removal of all chromatic error, may shortly 
lead to new discoveries, more especially with reference to 
the sun, moon, and planets. ; 

















THE SPOTS ON THE SUN. 


AwMonG the recent researches on solar physics those by Messrs. 
Warren De la Rue, Balfour Stewart, and Benjamin wy, of 
Kew Observatory, have borne fruit in the discovery that the spots 
on the sun are connected with the motions of Venus and Jupiter. 

The jaseatiqniors employed Mr. Carrington’s..drawings of sun 
spots, taken 0 Pe eT Th verted. thelr 

by. n with pictures of sun taken at about 
the Kew photo-heliograph. By Carrington’s 





ae with the Kew photographs showed that the work had been 
ne very accurately, 

Carrington’s spots were next measured by the aid of a piece of 
plate glass, having a number of lines pre Bef upon it by which it 
was cut up into squares, the side of each square being one-fortieth 
of aninch. To facilitate reading each fifth line was painted red. 
By the aid of this piece of glass the area of the umbra, penumbra, 
and whole et were separately reckoned and noted down. When 
the areas of the umbra and bra ed together gave the 
same measurement as that of the whole spot, the figures were 
assumed to be correct. All these results were carefully tabulated 
for future use. 

The apparent area of a group will not indicate its real size 
unless allowance is made for the foreshortening occasioned by its 
angular distance from the visual centre of the disc. The proper 
allowance was made by the observers and the real size of the 
groups determined. Lastly, they determined the real size of each 
spot, expressed in fractional parts of the measurement of the 
visible disc. 

As the pole of the sun differs but little from that of the ecliptic, 
they next divided the disc into longitudinal lines, calling the 
centre one, or that in a line with the earth, zero. The extreme 
left or negative of the disc would then be — 90, and the extreme 
right + 90 deg. In the after calculations they computed the area 
of the spots at all times during their passage from longitude 
—62 deg. to longitude + 64 deg., it being thought inadvisable to 
go nearer the sun’s border on either side. It was then soon dis- 
covered that the size of a spot varied with the ecliptical longitude, 
that the p of the maximum is always from left to right, 
never from right to the left, and that the period of recurrence of 
the maximum size is about nineteen or twenty months. 

Messrs. De la Rue, Stewart, and Loewy next referred these 
phenomena to the movements of the planet Venus, which takes 
twenty months to return to the same position with respect to the 
earth, and moves from left to right like the sun ts. The 
average size of a spot seems to obtain its maximum on that side of 
the sun which is turned away from Venus. Jupiter, from its 
great mass, also exercises an influence over the spots, though from 
its distance it is not predominating. When Venus and Jupiter 
were in opposition to the earth the spots were larger at the 
longitude of the earth; but when Venus was in opposition and 
Jupiter in conjunction with the earth the spots were much 
smaller. 

They next drew a curve exhibiting from month to month the 
total area of all the spots on the sun, which again showed a large 
amount of area when Venus was in opposition to the earth, and a 
maximum when Venus and Jupiter acted together upon the sun. 

Such is a brief summary of the labours performed at Kew 
Observatory and submitted to the Royal Socicty. Respecting 
these results the investigators say:—‘‘We do not of course 
imagine that we have yet determined the nature of the influence 
exerted by these planets upon the sun; but we would nevertheless 
refer to an opinion expressed by Professor Tate, ‘that the pro- 
perties of a body, especially those with a to heat and light, 
may be influenced by the neighbourhood of a large body.’ Now 
an influence of this kind would naturally be most powerful upon a 
body such as the sun, which sses & high temperature, 
just as a poker thrust into a hot furnace create greater dis- 
turbance of the heat than if thrust into a chamber very little 
hotter than itself. In the next place it is not to be inferred that 
the mechanical equivalent of the energy exhibited in sun spots is 
derived from the influencing planet any more than it is to be 
inferred that the energy of a cannon ball is derived from the force 
with which the trigger is pulled. The molecular state of the sun, 
just as that of the cannon or fulminating powder, may be ex- 
tremely sensitive to impressions from without ; indeed, we have 
independent grounds for supposing that such is the case. We may 
infer from certain experiments, especially those of Cagniard de 
Latour, that at avery high temperature, and under a very great 
pressure, the latent heat of vaporisation is very small, so that a 
comparatively small increment of heat will cause a considerable 
mass of liquid to the g form, and vice versd. We 
may thus very well suppose that an extremely small withdrawal of 
heat from the sun might cause a i d and this 
change of molecular state would, by means of altered reflection, 
alter to a considerable extent the distribution over the various 
particles of the sun’s surface of an enormous quantity of heat, and 
great mechanical changes might very easily result.” 
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SourH Kensincton MuseuM.—Visitors during the week ending 
16th February, 1867 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 10,277; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m. ,till 4 p.m., 1388; total, 11,665; 
average of corresponding week in former years, 10,710; total from 
the opening of the museum, 6,551,00 

PRESENTATION TO MR. Sturrock. —On Saturday afternoon last, 
representatives from the metropolis and the chief stations of the 
Great Northern Railway system met at the company’s extensive 
works at Doncaster to present Mr. Archibald Sturrock, who retired 
from the office of engineer in December, with plate valued at £200. 
The presentation was made in what is known as the erecting shop, 
and, besides about 2000 of the workmen present, the heads of 
departments at London, Peterborough, York, Nottingham, 
and other towns attended. The pr was made by Mr. 
Budge, of the locomotive department, London, and Mr. Sturrock, 
in acknowledging the cungihnen’ id him, reviewed the great 
advance made by the company during the time he had been the 
engineer. From a few engines and vehicles the number had been 
increased to hundreds of engines and 10,000 vehicles, and from a 
dividend of 1 and 14 per cent. to 6 per cent. After the presenta- 
tion a public lunch took place, under the presidency of the present 
head engineer, Mr. Stirling; Mr. Budge and Captain M’Culluch, 
of York, occupying the vice-chairs. Mr. Sturrock has been seven- 
teen years in the employment of the company, was captain of the 
Volunteers of the company’s workmen at Doncaster, and at all 
times had paid the deepest interest to the welfare of the men. 

LONGITUDE BY THE ATLANTIC CABL¥.—The difference of longi- 
tude between England and America has hitherto rested upon the 
chronometric expeditions instituted by the Coast Survey during 
the years of 1849-51 and 1855. Fifty chronometers were trans- 
ported three times in each direction across the Atlantic. The 
probable error of the result of these expeditions was 19-100ths of a 
second. The value thus obtained, though for all practical 
purposes sufficiently precise, is not so for the necessities of 
astronomical sci in its p t refined state When, therefore, 
the success of the cable provided telegraphic transatlantic connec- 
tion with England, ies of the Coast Survey were formed, 
under the direction of Dr. B. A. Gould, to take advantage of this 
means of obtaining a value more precise than that furnished by 
the chronometric e itions, allusion to which has been made. 
The liarities in the methods and apparatus em a in work- 
ing the cable render the process of determining the longitude b 
its means different in many respects from that by the 
te’ ph lines. New obstacles, whi success 
doubtful, were to be surmounted, and new sources of error 
eliminated; but, thanks to the genius, experience, and erance 
ese have been overcome, and results of remarkable 
le error of the resul! 
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THE DISTRIBUTION OF STEAM. 


So very much has been written and done towards the prac- 
tical attainment of perfection in the steam engine, that to 
a superficial observer there appears but little room for improve- 
ment. Such was the case when the “ Rocket” astonished a 
crowd of incredulous spectators, and so it will be probably to 
the end of the chapter. If anything further is required to 
convey our meaning, we would remind our readers of the old 
adage respecting the time taken to build Rome. It is true an 
invention does sometimes emanate from the mind a full-grown 
prodigy, but such is the exception and not the rule. 

Perfection in mechanical device is generally of slow growth; 
it is by improving each separate detail as investigation and expe- 
rience dictate, that the whole’machine gradually assumes a more 
perfect form. The fundamental parts of the steam engine have 
undergone very slight modifications since their first adoption. 
The cylinder and piston still stand pre-eminent, necessarily 
demanding a reciprocating motion as an indirect mode of pro- 
ducing the required circular motion, which is very far from 
theoretical perfection; but since there exists no other means of 
applying the elastic force of steam, possessing equal practicability, 
we are compelled to employ reciprocating parts, and engineers 
have not been blind to the fact that in doing so it is important 
to balance various masses in order to prevent a loss of power 
otherwise incurred. With high-speed engines this question is 
especially important, and we would impress this importance on 
the mind of the student and young engineer. We purpose just 
now to consider reciprocation as affecting the proper distribution 
of steam, and in doing so, the piston and its appendages are 
the parts directly connected with it. 

It must be remembered that whatever momentum the piston 
and its attachment may possess at the end of the stroke is 
entirely lost, for it is expended on the crank pin at the dead 
point, when no pressure whatever could produce any good effect. 
In order to convey a correct idea of momentum being converted 
into work, or, more properly speaking, potential converted into 
actual energy, the pendulum affords a good illustration. The 
energy stored up in the ball during its descent in one-half of 
the arc described, is expended again during its ascent in the 
remaining portion of the arc ; the same thing occurs when a 
rifle ball is fired perpendicularly in the air, or when steam is 
admitted beneath the piston of a single-acting engine. In the 
latter case, after the piston has attained its maximum velocity, 
the steam being then cut off, the pressure falls below that 
sufficient to retain the piston at its acquired speed, when the 
potential energy or momentum is gradually given out or con- 
verted into actual energy, until the end of the stroke, when 
it should be entirely exhausted. The terminal pressure will then 
be just sufficient to counterbalance the load and back-pressure. 
Those who have watched the working of single-acting engines 
will have noticed that sometimes the return stroke commences 
before the opening of the equilibrium valve. In such cases, at 
the point in which the terminal pressure equalled the weight 
plus the back-pressure, the potential energy of the piston and 
its appendages was not exhausted, and had to be expended in 
further compressing the back steam, and after doing so the 
piston returns until the pressures become equal. 

Steam engines are so variously constructed that it becomes 
impossible to lay down a general rule applicable to all types; 
therefore, in executing a design, the engineer should care- 
fully consider the conditions involved, that the amount of 
cushioning may be correctly fixed on. It is evident that by 
means of cushioning the momentum of the piston and its 
appendages may be stored up, and given back in the form 
of work in the return stroke; by it also the loss from 
clearance and steam ports may be diminished, for it is evident 
that if the steam in front of the piston at the end of the stroke 
be equal to the initial pressure, then the loss is practically 
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55-INCH CORNISH ENGINE, BATTERSEA WATERWORKS. 
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nothing. It may be asked, why not do it in all cases? But it 


raust be remembered that by so doing the indicator diagram is 
reduced, and consequently the power developed by the engine 
is less, and, although the consumption of steam is also less, yet 
the useless resistances are, ceteris paribus, in both cases equal ; 
and if we put P for the indicated power, and W for the actual 
work done, then L being equal to the loss from useless resist- 
ances, L = P—W. Now L is constant, therefore by diminish- 
ing P we also diminish W, and if we suppose W to be dimin- 
ished ky any quantity, 9, then we have . x. or, in 
other words, the proportion which the loss bears to the actual | 
work done is less in the former than in the latter case. We 

have selected an indicator diagram from Bourne’s “ Hand-Book 
of the Steam Engine,” which clearly illustrates how small a figure | 
may be produced by cushioning. This diagram was taken from | 
a 27in. cylinder, having 3ft. stroke. The pressure of steam in 
the boiler was 21 1b. per square inch, that of the vacuum in the 
condenser 11} Ib., and the number of revolutions per minute 
35. The figure was produced with the link 2}in. from the 
centre. The greatest difficulty in the way of producing a 
proper distribution of steam in high-speed expansive engines 
lies in the construction of the valves and valve gear. For engines 
working with low grades of expansion and high speeds the 
common D slide is the proper thing, but there is a difficulty of 
adapting it to the requirements of high degrees of expansion. 
The advantages of cushioning in large condensing engines are 
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generally disregarded, but engineers would do well to employ it 
for a twofold object: it would not only bring the piston to a 
neutral state at the end of the stroke, but it would also decrease 
the time in which the metal of the cylinder is exposed to the 
frigorific influence of the condenser. Of course with an engine 
working at a very slow speed and a high degree of expansion 
there is a possibility of bringing it to rest by cushioning, but the 
amount to be employed can be easily fixed on when the other 
conditions are decided. It is well known that the time required | 
for the whole of the steam to exhaust itself into the condenser 
is but a small fraction of the time occupied by the whole stroke ; 
it therefore follows that the eduction valve may be closed at an 
early part of the stroke without in any way interfering with the 
condensation of the steam. After the closing of the educ- 
tion valve the vapour in front of the piston would be com- 
pressed, and we venture to believe that this compression may be 
advantageously employed to a very great extent. We have re- 





tedly pointed out the importance of the isolation of the inte- 
rior of the cylinder from the frigorific influence of the condenser 
and the other advantages derived from cushioning will also 





| in the working of the engine. 





be strikingly apparent on a thoughtful consideration. 
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Speaking generally, the enly two recognised forms of valves 


| employed to effect the distribution of steam in the cylinder of 


large land engines are the double-beat and the Cornish valve. 
The latter is a double-beat valve, but the thorough-bred Cornish 
type consists of a shell surrounding a seating on which it rests, 
which is very superior to what may be termed the double single- 
beat valve, and which consists of two discs or single-beat valves 
united together. Another modification of the Cornish valve is 
extensively employed, and cannot be better understood than by 
supposing the section of the shell to be turned inside out and 
the valve placed within instead of on the outside of the seat- 
ing; either of those arrangements is adopted as it is most 
convenient, 

The Cornish gear, when compared with the simple cam 
arrangement, appears very complicated, but it is difficult to 
simplify it to a great extent without introducing imperfections 
i There are a great number of 
modifications of the gear in use, but not differing very materially 
from each other. The arrangement we have illustrated is 
applied to a 55in. cylinder beam engine, by Messrs. Harvey and 
Co., at the Battersea Waterworks. Fig. 1 is a side, and 
Fig. 2 a front elevation. Three valves are placed at the 
top of the cylinder—the governor valve, which is regulated 
by means of a wheel at the end of the rod g; the steam valve, 
worked from the top arbor through the rod s; and the equi- 
librium valve,,worked from the centre arbor through the rod r. 
The eduction valve is placed at the foot of the cylinder, and is 
worked from the bottom arbor. It will be seen that one plug 
rod is employed for working the steam valve, and another for the 
eduction and equilibrium valves. The cataract rod shown 
at the side, on rising relieves the eduction and equilibrium 
quadrants, when the valves are raised by means of weights 
attached to eyes on the arbors. The eduction valve should 
always have a very small amount of lead in advance of the 
steam valve. C is the cataract rod, and c a rod attached to the 
regulating valve, which is controlled by means of the small 
wheel at the top of the vertical pillar; the double tappet on the 
steam plug rod is usually made to slide on the rod, and a wheel 
and screw provided for varying the grade of expansion. At the 
completion of the indoor stroke the quadrant on the eduction 
arbour relieves the quadrant on the equilibrium ‘arbor, when 
the return stroke at once commences; but sometimes it is 
desired to make a pause after the completion of the indoor 
stroke, when an extra cataract is applied to the equilibrium 
quadrant. Weights are usually employed on the rods Wi, C', 
and C" for opening the valves, but in some instances small air 
cylinders have been used to regulate the speed of opening, yet 
it is not considered absolutely necessary. In order to better 
control the engine working under a varying load, Messrs. Harvey 
and Co. sometimes place a throttle valve in the equilibrium pipe, 
as represented at I in Fig. 1. 





WESTMINSTER Patace.—Mr. E. M. Barry writes to us as fol- 
lows :—I have seen the letter of Sir Augustus Clifford, which was 
copied into other papers from your columns, and in which he com- 
plains of the inconvenience he suffers from smokey chimneys. I 
join with Sir Augustus Clifford in hoping that what has happened 
at the Westminster Palace may be remembered as a warning by 
those now in power. Perhaps he is not aware that a general 
system of dispensing with chimneys was forced upon my late 
father after his design was matured, and in spite of his earnest 
ae re After this system had been pronounced against, the 

uilding, which had been constructed in accordance therewith, 
was consigned again to the architect to deal with as he could. 
Under these circumstances I am only surprised that the evils of 
which Sir — complains are not far worse, as indeed they 
would have been had not my father’s foresight provided extra 
flues and other arrangements, so as to provide, as far as he was 
= against the failure he foresaw but was powerless to avert.—- 

juilder. 
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THE TIPTON PROVING HOUSE AND MACHINERY. 
MESSRS, TANGYE BROTHERS, ENGINEERS, CORNWALL WORKS, SOHO, BIRMINGHAM. 
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Srvce the coming into force, in 1864, of the well-known Chain 
Cable and Anchor Testing Act, a considerable outlay has been 
incurred in the chain-making districts and elsewhere in the 
erection of machinery and buildings for carrying out its pro- 
visions. Amongst the other difficulties encountered at the out- 
set by the Chief Surveyor of the Board of Trade was that much 
defective machinery was at first put down—defective not merely 
as regards the total absence of levers, but also as to design, and 
proportionately in those actually put down. From what we 
have ascertained it appears that the Messrs. Tangye have been 
enabled to combine, in this particular class of work, the requisite 
science and mechanical execution, with a cheapness of price 
highly desirable in the instruments for carrying out a compulsory 
Act. The Messrs. Tangye have, in fact, put down the greater 
number of the regulation graduated levers required by the 
Board of Trade. Amongst these are the levers for the machines 
of Messrs. Bayliss, Jones, and Bayliss, Messrs. T. P. Jones, 
Messrs. H. P. Parkes, N. Hingeley and Sons, J. Mills and Sons, 
and Mountford and Homer. These are all pretty well known 
private firms in the chain-making trade. The levers and much 
of the machinery for both of the establishments of the Stafford- 
shire Public Chain and Anchor Testing Company, have also been 
designed and manufactured at the Cornwall Works. One of 
these is at Bloomfield, Tipton, and the other at Netherton. The 
other day we were very obligingly shown over the well- 

Tipton proving-house by its energetic superintendent, Mr. 8. 
Tregenner. 

Our engravings show the more interesting portions of the 
machinery at this establishment; and also a plan of the whole 
works. The work is principally brought to the establish- 
ment by barges on the canal, shown at the right-hand side; 
and a railway siding from the London and North-Western 
also conveniently runs parallel to the building. The anchors 
are taken up from the barges by means of a crane; and 
a travelling crane is more apeidy intended to convey the 
anchors to the machi ily at the lower end. The two 
winches at the other end, one on either side of the proving 
trough, are used for hauling—aided by suitably “sy pulleys— 
the chains out of the barges and about the works by means of 
steam power. Each of them can be driven by a pulley from the 
main shafting of the engine at the left-hand corner of the 
proving-house. That nearest the engine easily draws the cable 
up out of the barge; and by means of the other winch, and of a 
pulley, the chain is hauled first into the proving trough, and 
next to the parallel examining bench. Similarly, by means of 
the pulley placed at the apex of the angle formed the two 
gratings from the tar well, the chain is, by the steam winch 
nearest the engine, dragged thro a tar well after having 
satisfactorily passed the proof and the subsequent strict exami- 
nation. 

The power pumps, shown in plan and elevation in our engrav- 
ing, are similarly driven by belting from the main shaftings. 
The cistern is of a capacity to supply the two press cylinders by 
means of four pumps, two with 2in. plungers, and two with lin. 








lungers, each worked by a crank on a shaft driven by gearing 
hen the pulley shaft. 4 They have self-acting ap fm for 
releasing the motion valves at a given pressure, and the safety 
valves are proportionately graduated. Fulfilling another Board 
of Trade requirement, the press cylinder is of sufficient length 
to strain fifteen fathoms of chain without taking a fresh hold. A 
chain of rather too ductile iron sometimes stretches as much as 
6ft. in fifteen fathoms. The rod and piston are in one piece ; 
and the cap for taking the shackle is screwed in theend. The 
trough in which the chains are tested is of cast iron, in 10ft. 
lengths bolted together. In order to avoid the great danger 
sometimes caused by splinters from the cast iron cross-stays of 
the links, the trough is covered during the operation by a j plate, 
strengthened with angle iron. It is carried by p esd and 
balance weights in pulleys. Though still pulled up and down 
by hand at Bloomfield, it was intended to work it from the 
engine by means of gearing at the end. The com ion be- 
tween the press and lever is taken up by a line of pipes in each 
side of the trough. The main shackle—shown in the side eleva- 
vation of the levers—is fitted with a cotter, to take the 
strain from the knife edges. The arrangement for anchors con- 
sists of a cross head fitted to the end of the trough, with two 
distance pieces or pillars. As seen, there are. remarkably simple 
and easy modes of attaching the weights to the graduated levers. 
They are carried at their edges in a frame, with a rod from the 
end of the lever passing loose through them ; and any one given 
weight of the set can be brought to bear on the first lever, and con- 
sequently’on the chain, by locking it on by means of a pin. This 
first lever is carried on a knife-edge with its edge downwards, 
V; a reversed edge 4 bears up a link transmitting the pull to 
another knife edge V at the end of a second lever, with two hori- 
zontal kinife-edges thus > <. The bottom one of these two last is 
in the centre line of the pull, and carries the shackle. Both levers 
are of course balanced, and the first is arranged with a sliding 
weight, indicating from 0 to 50 hundred weight. The propor- 
tions of a fifty ton set of levers are as follows :—Weights, 35 Ib., 
70 Ib., 70 Ib., 140 Ib., 350 Ib., and 700 Ib. The length of the larger 
arm of the first lever is 64in., and from the first knife edge to the 
link, 4in. The length of the second lever is 40in., and the dis- 
tance between the two knife edges is also 4in. The leverage of 
the first is, hence, 16:1; of the second, 10:1; so that the six 
weights act respectively 24 tons, 5 tons, 5 tons, 10 tons, 25 tons, 
and 50 tons. 

On the plan is marked the position of the h: ic indicator, 
above which it is engraved ‘in side elevation. It is intended to 
indicate, at least, approximately, and under the constant check 
cof the levers, the load at which a chain might chance to break. 
It simply consists of a quadrant, fitted with a pendulum, upon 
which, by means of a lever, the pressure from a small hydraulic 
cylinder, fed with water from the press, is made to act. A catch, 
released on the fall of the pendulum, causes a small gong on the 
top to be struck at the same time. 
against a graduated scale, and in front of it is a loose pointer, 
which is left behind on its fall at a given strain in tons. 

The chain once in the trough it is covered up, and the pull is 
put on it by the force pumps in a few minutes. It is then 


The pendulum vibrates | .+, 








taken to the examining trough in order to undergo its real test, 
which consists in examining each link one by one, and at the 
crowns more especially, in order to detect any crack, the least of 
which leads to the rejection of any links. After replacing these 
at the smithy fire, shown in the examining trough side and at 
about the centre of the house, the chain has then to be tarred. 
Mr. Tregenner has devised the very economical plan of previously 
immersing the chains in a water tank heated by a pipe from the 
boiler. This pipe is shown in the plan as running a short distance 
parallel to the main steam pipe. It is then dropped into the tar 
well, and slowly drawn over the angular grating in the same 
time. It is to be remarked that the Tipton machine can test up 
to 100 tons, and its levers register the full strain. Only 25 per 
cent. of the full power of the machine would meet the of 
Trade regulations, but Mr. Galloway now recommends that the 
levers should test up to the full power of the machine, The 
a portions of the other machinery were put up by 
essrs. Walter May, of Birmingham. 

We must not omit to mention the ingenious mode adopted 
the Messrs. Tangye for informing the superintendent in his 
office of the progress of the operations. This is done by means 
of the motion of the first lever, which is furnished with an edge 
at its side for forming, as it rises, electric contact with a similar 
one connected with an electric bell in the office. The 
“ Staffordshire Public Chain and Anchor Testing Company” 
is composed of a number of the Staffordshire chainmakers 
themselves, under the chairmanship of Mr. Caleb Bloomer. The 
regulations of their two establishments at Tipton and Netherton 
are very similar to those so long in existence at the proving- 
house of the Mersey Docks and Harbour Board. No new chain 
is to be tested in a painted state; each article is to be stamped 
when tried; and are to be tested to the Admiralty proof. 
But, “on the written request of the owner, a portion—-not less 
than twelve links—may be tested to a higher strain.” Any 
length fixed upon for a third test, not to stand the proof, is to be 
taken back by the owner without a certificate. Similarly, no 
anchor can be certified if the permanent deflection exceeds 
three-quarters of an inch. All anchors brought to the proving- 
houses must be stamped with the maker's name, in failure of 
which the words “ maker's name unknown” are to be inserted 
in the certificate, in accordance with Lloyd's regulations. 





PARIS UNIVERSAL EXHIBITION. 


method of structure. The clerestories are too up for the width 
of the vesti so that the lower parts be thrown into 
shadow, 'y as little light enters at the ends of this gallery. 
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Nor is the colouring happy; the chocolate and coffee tints produce 
a heavy brick-dusty effect; white and vermilion seem the onl 
colours that produce any effect upon the large masses of ironwor 
with which the decorators have to deal; but our neighbours are 
not likely to allow the matter to remain in an unsatisfactory con- 
dition if they can help it, and it would not cause us any surprise 
to see a legion of painters at work again on the interior here. The 
operation would not interfere with the other preparations. ‘lhe 
floor of the vestibule is being paved with square black tiles, com- 
posed of a kind of concrete mixed with asphalte, those of the 
border being ornamented with a white geometric pattern. The 
colour of the pavement will hardly improve the general appear- 
ance of the vestibule. Light-coloured vitrified or other tiles 
would certainly have been far preferable. As in an undertaking 
like this nearly everything is experimental, even slight errors de- 
mand notice and supply valuable hints for the future. There is 
too much deserving of praise in the building and arrangements of 
the Champ de Mars to make it necessary to shrink from speaking 
plainly respecting those points where the result is less felicitous 
than usual. 

The progress within the building is satisfactory ; the fine art 
galleries are all ready to receive the — and statues, the re- 
trospective gallery has been furnished with solid sliding doors at 
every entrance, so that the valuable contents will be equally safe 
against fire and depredation, and the cases to receive the chefs 
d@euvre of the art workmanship of the world are being arranged. 

In the intermediate and industrial galleries the carpenters and 
decorators are busily employed. The majority of the French courts, 
some of which are fitted with considerable taste, are ready for the 
glazier and painter, or varnisher, and most of the other commis- 
sions have a great deal of their work done, though undoubtedly 
there is also much to do yet. 

The French and several of the otherlarger sections will not present 
any special national character; in many cases nothing is attempted 
in the way of architectural effect, and where this has been tried it 
would perhaps have been better omitted—Church-gothic is not 
necessary nor very effective in setting off the boots and shoes of the 
nineteenth century. 

But there is a large group of states whose fittings are at once 
national and highly characteristic, and which will attract the 
attention of all interested in construction and decoration. Sweden 
and Norway will present a curious aspect: the whole front of the 
court is being fitted with massive woodwork made in the country, 
rather heavy but bold, almost castellated in style, and all the 
inner fittings will be in keeping. Russia comes next, occupying a 
large space, and presenting a most complete picture of the national 
style of furniture; a series of immense presses or wardrobes, 10ft. 
or 12ft. high, will stand against the back of its court, the centre 
is occupied already by dozens of solid tables of various forms, 
but generally rectilinear, the framework solid and in excellent 
taste, the prevailing form being that of the X or double X, and 
the whole, from the stalwart framing to the lighter portions, 
decorated with pierced work and ornaments in geometric forms; 
the whole of the wood is left of the natural light colour, but the 
hollows and under-cuttings will be painted, as is the custom of 
the country, with brilliant colours, vermilion, cobalt, and verditer; 
this court, with the buildings in the park, treated separately in 
our columns, will give visitors to the Exhibition a clearer idea of 
the style which has prevailed in Russia for centuries—Byzantine, 
mixed with Greek—than they could possibly obtain elsewhere out 
of that country. Turkey presents, or rather will present, another 
phase of Oriental art; her court is being fitted with a series of 
arcades, which will be brilliantly decorated in true eastern style; 
one feature, which is already shown, is the use of coloured and 
vitrified tiles for ornamenting in running patterns the faces of 
the colonnettes. Egypt stands by the side of its suzerain, but 
illustrates a very different period of art, that of the epoch of 
her greatness, the time of the Pharoahs; the divisions of her 
court are surmounted by heavy entablatures in imitation of stone, 
decorated with the well-known ornaments, mostly formed by the 
repetition of some simple element, and the background and hol- 
lows of which are being picked out in brilliant colours, in the 
same way as the woodwork of the Russian court. In the three 
courts adjoining—those of Morocco, Tunis, and the Danubian 
Principalities, we see three other forms of Eastern art; the whole 
surface of these courts will be, are, in fact, already a blaze of 
brilliant colours; the two former are much of the same character, 
geometric and diaper patterns, in positive colours, covering the 
whole of the woodwork, while the pavement is being laid with 
bright tiles and mosaics; the characteristic of the ornamentation 
of the last court is interlacing; the colours are less gaudy, and 
the designs less complicated, but still very brilliant. 

It forms a curious contrast to turn from this Oriental splendour 
and enter the British department, which is close at hand. Here 
the style generally adopted is that of black cases relieved with 
gold, the few exceptions at present erected being white, and, of 
course, the harmony is not remarkable ; but though our country- 
men are vigorously at work the cases set up are few and far 
between. Whatever may be the character of the fittings in the 
British section, it will present considerable space free of all high 
partitions, enclosing walls, and intricate arrangements, and from 
the eye being free to range from end to end, will have a broad 
effect which no other portion of the Exhibition will produce ; and 
this is certainly highly important for exhibitors, who need not 
fear being overlooked when the whole space is thus left as free as 
possible ; there are so many conspicuous objects that the least 
careful observer is scarcely likely to overlook anything important. 
There is another point upon me Aare the English commission has 
exhibited good judgment, namely, in making all their secondary 
passages wider than those in the French department—a very im- 
portant innovation. 

If the English fittings exhibit no great splendour, some of the 
English courts will shine brilliantly. The Indian department is 
half full of cases which will contain a show of tissues that no 
nation in the world can match ; the London glass manufacturers 
are making Ses to show how near sand can be made 
to approach the Koh-i-noor; and the names of Minton, Copeland, 
and others hold out good promise in the ceramic line. 

England will also make a figure in architecture; the specimen 
of domestic building in the English style already attracts great 
attention; exception might be taken toa house without a main 
door, which might have been made a great feature, but the bold 
pitched roof and gables, the indication of the whole of the timber 
framing of the structure, the massive and fanciful forms of the 
chimney stacks, the bright and varied colours and sharp cut out- 
lines of the bricks, and the fancy tiles, all English, produce a 
remarkable and pleasing effect. It appears that this house is not 
intended to shelter her Majesty or the Prince and Princess of 
Wales, but to contain an important collection of apparatus and 
processes connected with heating, lighting, and ventilation. 

England will also show another specimen of her architecture, in 
the reproduction of one of the bays of the new building of the 
South Kensington Museum, which will exhibit at once our 
architecture, brick-work and terra-cotta manufactures on a con- 
siderable scale, the specimen being 60ft. high, and about the same 
number of feet long. 

In the way of taste there is point respecting which the 
English department will present a contrast ; instead of the heavy 
chocolate colouring of the ironwork of the industrial courts 
throughout the rest of the building, a flat olive tint has been 
adopted, which is certainly an improvement. The same tint has 
also been chosen for the walls of the fine art galleries, and will 
there afford an ge aged of comparison between that and the 
red tint adopted by the French Commission. 

The machinery department now exhibits considerable activity: 
foundations are being made in all directions, and most of the com- 
missions are marking their location by a large trophy erected in the 
centre of the court opposite one of the entrances, and over the 
visitors’ gallery. Most of these trophies are fifty or sixty feet high, 
and will support remarkable pieces of machinery or mechani 








arrangements. The service railway, which has been completed not 
only around the building outside, but also in two lines within the 
great machinery court, one against each wall, is one of the most 
remarkable features of the exhibition, and locomotives now come 
in from the railway outside to the very edge of the building where 
the trucks are put upon the turntables, and immediately directed 
to the very spot where they are wanted. 

On the inner line of rails in the British department stands the 
steam traversing crane contributed by Messrs. Shanks ani Sons, of 
Arbroath, which does capital service. It is said that the Imperial 
Commission objected to the use of this valuable assistant, but it is 
difficult to conceive on what ground, and, at any rate, it is at work, 
and not likely to stand idle during many hours of the day for the 
next six weeks. There are also, in the park, two traction engines, 
sent by Messrs Aveling and Porter, of Rochester, one of twelve 
and the other of six horse power. The larger one steamed up to 
the exhibition from the railway station with its little companion 
and a truck in tow, and is now standing in the Chemin circulaire 
des deux mondes, between England, Ireland, and Persia, in the 
park, till wanted. 

One department will certainly not be behindhand—the ma- 
chinery will not have to wait for steam. One-—if not more—of the 
French boiler houses has already got steam up, and the English 
commission can do so as soon as necessary. Messrs. Galloway’s 
conical tube boilers—three of 40-horse power each are in their 
places—and the settings for three other boilers are progressing. 
Each of these will be of 30-horse power; one will be supplied 
by Messrs. Hayward, Tyler, and Co., and another by Messrs. J. and 
F. Howard, of Bedford. 

In spite of all the arrangements within and around the building 
there is the greatest necessity for avoiding all delay in getting 
heavy machinery and other matters on to the ground. The French 
railways are unfortunately already overworked. Goods take a 
week or more longer than they ought to reach Paris, and when 
the great pressure comes it is impossible to foresee the difficulties 
that may arise. The complaints are loud already on this head, 
and it is doubtful if all the efforts of the Imperial Government 
will produce much improvement. The French railway system is 
undoubtedly slow. Nothing can excuse the expenditure of a 
fortnight in bringing goods from London to Paris; but while the 
employés are overworked and underpaid there can be little hope of 
amendment. 

The general progress out of doors is almost as great as within 
the building. All the most conspicuous and important objects— 
the lighthouse, church, club, the pavilions, and other buildings 
belonging to France, Russia, Holland, Belgium, Austria, Sweden, 
Switzerland, and Tunis—approach completion, and some are quite 
ready; while in other cases the internal and external decorations 
are in a great state of forwardness. The great Egyptian temple 
begins to shine out picuously a gst its fellows; its capitals, 
architrave, and in effect the whole surface of the structure inside 
and out, being painted in designs and in glowing colours, in the 
style of the Pharoahs. The roads in the park are, by dint of con- 
stant rolling, being got into very fair condition, and in a week or 
two, with favourable weather, they will be hard and smooth. 

The inner garden is also being put into shape. Of course, in its 
position in the midst of the building nothing but a geometric 
arrangement would have been suitable. It is crossed by two 
broad gravel paths at right angles to each other and in line with 
the four main avenues of the building, and each of the four 
gardens thus formed has a long basin for fountains surrounded by 
flower beds. 

The works in the corner of the park enclosed for the Horticul- 
tural Exhibition are in a forward state; nearly all the ironwork of 
the palm and other glass-houses, amounting to twenty in number, 
as well as of the great aquarium, is finished; the flower beds, the 
lakes, and canal are ready for shrubs, flowers, and water, and most 
of the gravel walks are formed. 

The means of accommodation for the public are certainly the 
most remarkable feature of the whole, and the arrangements con- 
nected with them are in a perfectly satisfactory state. The 
porticoes for the convenience of those arriving in carriages are 
completed, and the workmen are now occupied in finishing off the 
details; the railway portico and corridor are also nearly terminated. 
Until a few days since it was not easy to enter the building except 
through a slough ; now a lady may enter it beneath the carriage 
entrance portico without soiling her slippers; but she must take 
care when crossing the machine court, for there is no asphalte 
laid down there yet. The public seem to be deeply interested in 
the progress of the work, for seven thousand visitors have paid a 
franc for admission on a single day. This influx of visitors and 
the progress of the works have caused the opening of four of 
the Frank and other foreign places of refreshment, and it is 
hoped that an English chop will be obtainable before long. 








A FRENCH AUTHORITY ON FIRE-DAMP IN 
COAL MINES. 

In addition to the existence of a defective system of ventilation 
in many coal mines, which tends to stagnate and render foul and 
impure the air contained therein, there is very little doubt that 
explosions are frequently due to a sudden communication with 
workings and wastes that have been long abandoned, and supposed 
to be securely shut off from those portions of the mine where the 
coal getting is still carried on. On the supposition that enormous 
quantities of gas remain pent up ina state of extreme condensa- 
tion in the seams of coal beneath the surface of the earth, it is 
easy to understand how, even when the first burst, so to speak, 
is over, which occurs on cutting the body of the coal, there would 
still be continually exuded from its face quantities of gas, and 
thus, after a time, the galleries and workings which had been 
abandoned would become filled, and constitute virtually large gas 
holders. It might be asserted that to prevent any chance of an 
abandoned gallery or open waste becoming impregnated with ex- 
plosive gas gradually oozing out from the surface of coal left in 
them, all the coal should be removed, or its surface covered over in 
a manner so as to obviate the possibility of any further emission. 
This sounds well enough in theory, but would be impracticable in 
ordinary coal mines, not only from the large extent of workings 
sometimes abandoned, but also from the almost practical impossi- 
bility of accomplishing the task. 

In our contemporary Cosmos a somewhat peculiar method is 
proposed for the prevention of explosion from fire-damp in coal 
mines. It may be termed a homceopathic method, insomuch as it 
consists in conquering or curing fire-damp by fire-damp, consider- 
ing them both in the light of carburetted hydrogen. The means 
advocated for accomplishing this result, paradoxical as they may 
appear, consist in the establishment of gas works within the mine, 
and in illuminating them, the more brilliantly the better for the 
purpose, night and day. A little reflection will d trate that 
this strange proposal deserves attention before it be rejected. It is 
well known that light carburetted hydrogen burns quietly in the 
air, and does not become explosive until it be mixed before igni- 
tion with a certain proportion of atmospheric air. This mixture 
takes place in the coal mines—whether in the abandoned workings 
or elsewhere is of no consequence—and directly a spark is applied 
an explosion is the result. Sir Hum Davy, in the 
preliminary experiments undertaken by him to establish the 
value of the lamp which has retained his name, found that 
when one part of fire-damp was mixed with about four {parts 
of common air it burnt, but did not explode. When 
the proportions were increased from four to eight of air te one of 
gas the mixture became gradually more explosive and attended 
with violence and noise. When the proportion of eight to one 
was exceeded very little or no explosion occurred, and it therefore 
—— that the most explosive mixture consisted of seven or 
eight of air to one of gas. Moreover, the actual presence of flame 
is required to ignite even an explosive mixture, for an iron rod 








heated to a white heat was found not to inflame an explosive com- 
pound. This fact, combined with the important discovery that 
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the flame of a candle would not s through small tubes 

certain diameter, formed the To of the principle rg 
Humphry Davy’s miners’ lamp. In order, therefore, that fire. 
damp should become explosive it must accumulate in a stagnant 
and unventilated atmosphere, such as occurs, for instance, when 
an escape of gas takes place in a shop or a room after all the occu. 
pants have retired for the night and the windows and doors are all 
closed up. The consequences of a servant coming into rooms in 
this condition with a lighted candle in the morning are too wel] 
known to need description, This accumulation of gas could never 
take place in mines, where the fire-damp on its arrival would 
find a multitude of lighted jets of gas; for it would, in 
fact, be consumed gradually before it became mixed with 
an amount of atmospheric air sufficient to render it explo. 
sive; it would burn away innocuously. In corroboration of 
this view of the matter, it must be borne in mind that explosions 
of gas in theatres, houses, and shops, or any locality, never occur 
except at the moment when a light is first brought in. An 
explosion was never known to take place in a locality brilliantly 
illuminated. At the same time there have been, and are con. 
tinually, escapes of gas in theatres and buildings of a similar nature 
while they are lighted up, but the gas never accumulates to any 
extent; it is consumed quietly by the nearest burners as rapidly ag 
it is generated or liberated through the undiscovered crevice oy 
aperture. In ancient times itis related it was the custom for q 
miner to enter a mine in the morning before the others came to 
work, where explosive gas had accumulated during the night, and 
after taking effectual means to protect himself from injury, to fire 
the gas and so clear the mine. Unfortunately for this statement, 
no mention is made of the means adopted to get rid of the after. 
damp, which frequently destroys as many lives as are lost by the 
explosion itself. It is the inevitable result of all explosions of 
fire-damp, and hangs for a long time over the scene of devas. 
tation committed by its predecessor, in the likeness of a thick 
misty vapour, and is very difficult to be got rid of, especially in 
places where the ventilation is universally more or less defective 
and uncertain. This deadly gas destroys its victims by inducing 
a powerful lethargic effect, stupifying the mental faculties, and, 
rendering the corporeal functions incapable of exertion—thus 
7 plunging the unfortunate miner into a state of eternal 
sleep. 





WHAT MAY BE HAD FROM PINE LEAVES, 

THE following is from Les Mondes, a French scientific publica. 
tion :— 

In our number of 15th August, 1852, we drew attention to two 
establishments in Silesia, founded by M. Pannewitz, for the physi- 
cal and chemical treatment of pine leaves, Xc., as to obtain from 
them first, a kind of wool, called ‘“‘ forest wool,” which can be 
felted, spun, and woven like ordinary wool ; second, an aromatic 
liquid, baths of which would be of sovereign efficacy; third, a 
great number of oils, ethereal essences, spirits, soaps, kc. The 
matter lay dormant for some time, but we have since been informed 
by M. H. Schmidt-Missler that the produce of the forest wool is 
now being manufactured in Paris in a great number of efficacious 
and salutary forms which we enumerate. 

Ist. Vegetable Wadding, which retains all the properties of the 
pine. It is always dry, and emits a most beneficial aroma. Schill- 

ach, professor at the University of Jena, pronounces it to be in 
cases of cold, bronchitis, asthma, sore throats, hoarseness, spine 
angen, &c., the simplest and safest remedy, within reach of 


a 

2nd. Raw Vegetable Wool. Mattresses made with this wool are 
cheaper by half than those made with ordinary wool. The mat- 
tresses of pine wool do not retain damp; its odour and the oxygen 
which it evolves destroy insects and neutralise the organic miasmas 
which cause so many iniene. They never require either cleaning 
or remaking. 

3rd. Schmidt-Missler Flannel. On account of the resin, the 
tannin, and the formic acid which it contains, it is more useful 
than the ordinary flannel in assisting the functions of respiration 
absorption, and perspiration. It can be made rough or soft at will 
and is valuable for articles of underclothing, &c. It deservesis 
become as popular in France as it is in Germany. It is recom- 
mended by the faculty as an antidote to paralysis, apoplexy, rheu- 
matism, gout, &c. 

4th. Ethereal Pine Oil. Is most useful for friction at the com- 
mencement of paralysis or apoplexy, Xc. 

[In addition to this we have solid extract of maritime pine leaves, 
pine spirit, pine soap, all possessing in the highest degree the 
wonderful properties described. We do not know in what part of 
Silesia the extraordinary pines grow, which are the raw material 
of these invaluable productions, but we should say that their roots 
must have penetrated somewhere in the direction of the philoso- 
pher’s stone.—Eb. E.] 








WAGES IN THE StaTES. —The Bureau of Statistics at Washing- 
ton has taken the trouble to collect lists of the wages paid in diffe- 
rent parts of the United States during December last to working 
people of various kinds. The average wages paid in four places in 
the north—Hartford, in Connecticut; Tunkhannock, a town in the 
iron region of Pennsylvania; Tiffin, an agricultural town of Ohio; 
and Cairo, at the confluence of the Ohio and Mississippi rivers, the 
extreme southern point of Ilinois—will be found below. These 
wages are paid in paper money, and the average rate is given :— 


Hartford. Tunkhannock. Tiffin. Cairo. 
Ds. c. Ds. c. Ds. c. Ds. c. 
Bricklayers perday .. «2. 325 o 3 00 278 6 50 
Brickmakers, perday .. .. 225 .. 250 .. 300 325 
Blacksmiths, perday .. .. 200 .. 275 . SH «cs 3 00 
Butchers, per week .. o 1350 .. 1400 .. 750 .. 21 00 
Bakers, per week .. .. se 1350 .. - «- It 50 10 00 
Book-keepers, per year.. .. 90000 .. 60000 .. 800 00 2000 00 
Carpenters,perday .. .. 275 .. 300 .. 300 .,. 3 50 
Cabinet-makers, perday .. 275 «2 275 «. 250 3 00 
Coachmen, per day oo oo 38 . 150 .. 1 50 2 00 
Chambermaids, permonth*.. 8 00 8 00 800 .. 1600 
Farm labourers, per month* 2600 .. 27 50 «+ 27 530 18 00 
Female cooks, per month* .. 1000 .. 1350 .. 700 ., 2200 
Female waiters, per monthe 10 00 800 .. 700. 13 00 
Female servants, per month®* 1000 .. 700 .. 700 .. 1200 
Gardeners, per month .. .. 55 00 4000 .. 2750 .. 28 00* 
Factory hands, per week .. 750 . _ — 14 00 
Ironfounders, perday .. .«. 300 .. 250 . 12. 3 00 
Machinists, perday .. .. 300 .. 350 «2 350 .. 3 50 
Moulders, perday.. .. «. —= ew 3 . 275 oe 3 25 
Plasterers, per day coo oo 3BM ws 8B CC. 275 5 00 
Painters, perday .. «2 «. 275 .«. 300 .«. 250 «. 3 25 
Plumbers, per day co co BSH ce SW as _ ee 275 
Compositors, per 1000ems .. 0 35 .. — . 020 . 050 
Railroad hands, per month... 4000 .. 4500 .. 3000 .. 6090 
Stonecutters, per day.. eo 300 . 350 .. 30 .. 175 
Shoemakers, perday .. .. 175 «. 225 .. 200 .. 3 50 
Saddlers, perday .. «es «es a «ina «=. ae @ 2 25 
Tailors,perday .. .. o 275 «6 225 .. 325 .. 4 25 
Teamsters, per month*.. .. 3750 .. 3250 .. 4000 .. 4000 
Weavers, perday .. «. 30 223 .. 2 50 


ao ae 
Those marked (*) have board included. 
CRADLE, BATH, AND PORTMANTEAU ALL IN ONE.—This inven- 
tion consists of an ordinary oval bath of japanned tin ware, to 
which is attached loose rockers by means of fancy staples. These 
staples, or sockets, also act as studs, to protect the bottom when 
in use asa bath or portmanteau. The lid is fastened by a hinge, 
which is in two pieces. A lock is supplied, and a strap to go round 
all, This makes the invention complete, and as a novelty we 
must say it is one of a useful character. The inventor and 
patentee, Mr. W. H. Bailey, of Salford, informs us that he expects 
a demand for his novelty, from those who will go to the sea-side 
with baby’s clothes in, to wash in, and to rock it to sleep in ; and 
if too big to be rocked, it willdo as a bed. The invention is 
patented in this country, America, France, and Belgium ; and the 
sole makers are Messrs. Griffiths and Browett, the extensive 
hollow ware and tin plate workers, of Birmingham.— Warrington 
Guardian. 
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RAILWAY MATTERS. 


TE directors of the Maryport and Carlisle Railway Company 
recommend a dividend on the ordinary shares at the rate of 9 per 
cent. per annum. 

THE South Devon dividend will be at the rate of £3 10s. per 
cent. per annum on the ordinary stock of the company, carrying 
forward a balance of £837. 

Tue directors of the Taff Vale Company have declared a 
dividend at the rate of 10 per cent. per annum on the ordinary 
stock of the company for the past half-year, ending 31st December 
last. 

Tue directors of the South-Eastern Railway have resolved to 
recommend the eager at their half-yearly meeting on the 
98th inst., to declare a dividend at the rate of £3 per cent. per 
annum. 

Ar the half-yearly meeting of the Midland Railway Company on 
Friday, it was stated that the strikes of workmen engaged in the 
ironworks and collieries of the districts traversed by the under- 
taking had cost the company £10,000 in loss of traffic. 

THE committee of investigation into the affairs of the Atlantic 
and Great Western Railway have requested the bondholders and 
creditors to subscribe 2s. per £100 sterling, as a pro rata contri- 
bution to pey the expenses of investigating the transactions of 
the company. 

Tue section of the Great Northern from Honington to Lincoln 
is rapidly approaching completion, and will be ready for traffic in 
March. The lines from Spelding to March and from Doncastsr to 
Gainsborongh have not progressed so rapidly as was anticipated. 
Owing to the wet season some serious slips have occurred in the 
banks and callings at several places. 

Tue want of increased facilities for travelling between New- 
castle and Middlesborough has been experienced, and in one or 
two cases the trains on the main line and on the Stockton and 
Darlington section do not run in connection with each other. 
The subject is one of considerable interest to the trade, as people 
are now continually travelling between the two places, 

Tue report of the directors of the Dublin, Wicklow, and Wex- 
ford Railway Company for the past half-year announces a diminu- 
tion in the receipts from passenger traffic. The decrease is chiefl 
on second-class return tickets, a circumstance which accords with 
the statement which attributes the falling off, as compared with 
the corresponding half of the previous year, to the extra traffic 
created by the International Exhibition of 1865. 

Ar the half-yearly ordinary meeting of the Wimbledon aad 
Croydon Railway Company, held last week, the usual dividend of 4 
per cent. was declared, and it was announced that since the close 
of the past year the company had merged into the Brighton Com- 
pany, the stock having been changed to 4 per cent. Brighton 
preference stock, and that that was consequently the last meeting 
which would be held by the Wimbledon and Croydon Company. 


At the meeting of the North British Railway, held last week at 
Glasgow, the chairman stated that if the company once had the 
requisite funds to meet their present liabilities, before long they 
would be able to pay all their preference shareholders. If, on the 
other hand, they failed in getting the money, he did not see his 
way to the Edinburgh and Glasgow shareholders, whose stocks 
stand at the bottom of the list, getting a dividend for many years 
to come. 

Mr. Fow er, the engineer of the Metropolitan and St. John’s 
Wood Railway, stated in his report that the progress of the works 
during the last half-year had been less than was contemplated at 
the meeting in July, in consequence of the directors’ instructions 
and with the concurrence of the contractors. Four-fifths of the 
railway in length were now completed, and the arrangements for 
the completion of the remainder of the railway works and stations 
and for the working of the traffic were satisfactorily concluded, 
and he hoped in the early autumn of this year the line would be 
open, and through trains to the City regularly running. 

Tue directors of the North London Railway state in their report 
that the traffic receipts of this com: ’s line for the half-year 
ending the 3lst of December last to £91,412 for passen- 
gers, to £51,108 for goods and minerals,and to £2289 for live stock 
—total, £144,809, against £109,785 im the corresponding half of 
1865, showing an increase of £35,024, of which £30,835 was for 
passengers, £4016 for merchandise and minerals, and £173 for live 
stock. The directors, therefore, recommend the declaration on the 
preference stock of 24 per cent. (making for the twelve months 4} 
per cent.), and on the ordinary stock and share capital } sg cent., 
making for the year 5} per cent., leaving a balance of £557. 

CONSIDERABLE progress has been made with a bridge across the 
Humber, which forms the key to the opening of the Hull and 
Doncaster section of the North-Eastern system, and all the neces- 
sary arrangements are made for vigorously carrying on the works 
during the spring. The works of the Newcastle Quayside branch 
of the North-Eastern are drawing to a close, and will be pleted 


NOTES AND MEMORANDA. 


PLANTS grown in the dark loge the green colour of their leaves. 
Those grown in the dark and at the same time in an atmosphere 
of hydrogen do not lose their colour. 


_ GENERAL MorIn has just submitted to the French Academy an | 


g electric ter, which shows with gr accuracy 
the state of ventilation in hospital wards, theatres, 

THE ground stoppers of caustic alkali bottles incrustate very 
rapidly ; stops it but imperfectly, and introduces fatty 
bodies in the lye. Paraffin is the best agent, because lye is with- 
out action on it, and lubricates the surfaces in contact. 

A RAILWAY carriage, moving with a friction of 6b. per to’ 
would, if set in motion at the top of a straight plane fa 0 
ft., and ting at the bottom with a straight level line, run a 
little more than seven miles by its gravity alone. 

In New South Wales the supply of coal is very great. The 
quantity exported from the port of Newcastle, in 1865, ex- 
ceeded 12,000 tons a week. In the United Kingdom in 1863 
88,292,515 tons of coals were raised, and in 1865 the quantity had 
increased to 98,150,587 tons. 

A FoRcE of traction of 100 lb. is ‘sufficient to draw a load of 
24} tons at the rate of 24 miles an hour ona The same 
force would draw, however, only 1900 lb. at a speed of 135 miles 
an hour. At the latter speed a given force could draw little if any 
more than on an ordinary turnpike 

Eacu kind of climbing plant always twines in one direction, and 
if an attempt be made to compel it to twine in an opposite direc- 
tion it invariably results in the death of the plant. On the other 
hand, if two plants of the same kind be placed together, each one 
twines in a contrary direction, the spirals crossing one another. 

M. Kessier has for many years been very successful in en- 
graving on flint glass- aaa the agency of alkaline fluorides 
and acids. He has now succeeded in preparing an ink with 
hydrofluate of ammonia and hydrochloric acid, properly thickened, 
—_ which, using any pen, ineffaceable characters can be traced on 
glass, 

Four hundred thousand.tons of iron shipping are annually con- 
structed at the six great building stations—viz., the Thames, the 
Clyde, the Mersey, the Tyne, Wear, and Tees, and this 
quantity has to be multiplied year by year to represent only the 
bulk of the moiety of the enormous merchant fleets of Great 
Britain. 

M. BrcquEREL has invented a new psychrometer, so modified as 
to act by electricity, and‘which he considers a most valuable in- 
strument for climatological With its assistance M. 
Becquerel has astertained the ic force of aqueous vapour at 
an altitude of three metres above the surface of the soil, at the 
top of a lime tree, and at.the a river. 

In the United States the amount of coal produced in 1865 was 
17,417,617 tons. Out of this quantity Pennsylvania alone produces 
13,000,000 tons. It is estimated that the Illinois coal-fields contain 
1,277,500,000,000 tons, and that it would take 100,000 years to 
exhaust them; yet the United States, with their enormous pro- 
ductive resources, raise now but the paltry amount of about 
20,000,000 tons. 


THE production of coal in Austria in 1864 was 4,499,133 
English tons; in 1855 it was 2,028,089 tons. In Bavaria, in 
1865, the quantity of stone coal and brown coal produced was 
435,602 tons; in 1859 the quantity was 260,000 tons. In Belgium 
the number of coal mines was 287, and the amount of coal 
obtained in 1865 was 11,840,703 tons, the quantity exported in the 
year being 3,568,406 tons. 

A REMARKABLE discovery has been made by Mr. C. W. Siemens, 
which demonstrates in a striking manner the convertibility of 
dynamic into electrical force. A bar of soft iron enveloped with 
copper wire, not transversely, but in the direction of its length, if 
inoculated in the slightest degree with magnetism, and then made 
to rotate rapidly, generates electricity to such a degree that wire 
is melted by the current, and effects are produced which have 
hitherto required the aid of an electro-magnet. 

No coal is exported from Spain, and the quality raised in the 
country is chiefly used for making coke and artificial fuel. Oviedo 
furnishes more than any other province; in 1863 it furnished 307,396 
tons, the total produce being only 401,297 tons. Spain may be said 
to be dependent on England for her coal, notwithstanding the 
internal resources of the country. The effect of the differential 
duties has been to enhance the price of coal, while in their pro- 
tective capacity they have in nowise assisted native producti 

Iy the first ten months of 1866 the tonnage of iron vessels im- 
ported into France amounted to 10,583 tons. In the corresponding 
period of the two preceding years it was only 9062 and 7968. The 
entire importations of 1865 and 1866 came from England, as with 
the exception of 285 tons did that of 1864, The importation of 
wooden vessels was 7170 tons in 1866, and 8541 in 1865... The 














during the summer. The Leeds new station works are expected 
to make great progress this year. The works of the York and 
Doncaster section have not yet been commenced, but the con- 
tractor has made all his arrangements to begin immediately. 
The works of the Church Fenton and Micklefield section have 
been commenced. 

THE report of the directors of the Staines, Wokingham, and 
Woking Railway states that the capital account is now debited 
with £400 for legal charges, ee a period of nearly seven 
years, for settlements with various claimants, conveyances, 
sales of surplus land, and general business. The debenture debt 
account showed that securities for £4400 became due in the half- 
year, of which £2900 had been re-borrowed or renewed at 5 per 
cent. The provisions of the Act for the registration of railway 
debentures Rad been complied witb by the directors. Out of the 
balance of £3376 the directors recommended dividends at the rate of 
5 per cent. per annum on the preference shares, and of £1 12s. 6d. 
per cent. per annum on the ordinary shares, less income-tax, leav- 
ing £108. 

Ir appears that last year the Lancashire and Yorkshire Railway 
Company carried 51,386 passengers per mile of line worked ; while 
the latest possible comparison shows that the Manchester, Shef- 
field, and Lincolnshire carried 23,871 passengers per mile worked ; 
the London and North-Western, 18,610 ; the Midland, 15,970 ; the 
Great Northern, 15,370 ; and the North-Eastern, 10,770. A com- 
parison as to the annual cost of maintaining the permanent way 
presents the annexed results :—Lancashire and Yorkshire, £411 

ver mile, with 18,510 trains per mile; London and North- 

estern, £350 per mile, with 16,242 trains per mile; Great 
Northern, £430 per mile, with 18,000 trains per mile ; Midland, 
£290 per mile, with 16,000 trains per mile ; and Manchester, 
Sheffield, and Lincolnshire, £300 per mile. 

THE traffic receipts of the railways in the United Kingdom for 
the week ending February 15th, upon a mileage of 12,537, amount 
to £644,378, being equal to £51 8s. per mile. Compared with the 
corresponding week of last year there is an increase in the aggre- 
gate receipts of £18,789, and in the number of miles open of 173. 
On the lines having termini in the metropolis the increase has 
been, on the Metropolitan, £501; Great Northern, £2617; Great 
Western, £2188; North London, £616; Midland, £576; South- 
Eastern, £1198; London and Brighton, £784; and Great Eastern, 
£27. But there has been a decrease on the London and South- 
Western of £1015; London and North-Western, £135, and Londo: 
Chatham, and Dover, £56. On the principal lines in land an 
Wales there has been an increase on the Lancashire and Yorkshire 
of £2623; on the Manchester, Sheffield, and Lincolnshire of £580; 
and on the North-Eastern of £1706 ; and in Scotland the North 
British and Edinburgh and Glasgow shows an increase of £1827 ; 
the Glasgow and South-Western a decrease of £136; and the Cale- 
donian a decrease of £541. 





tion last year might be accidental, but France séems now 
to prefer iron to wooden hulls not only for steamers but also for 
sailing vessels. 


In Russia no coal is exported, although the beds of the 
Donetz are rich in coal and other minerals; the amount of 
coal produced in this place was ~ pil pty but this is a 
very insignificant quantity compared with the enormous mass 
of coal which the Donetz is capable of furnishing. In 1842 there 
were only 225 beds in a working condition, whereas now there are 
about 700, and each year the spring rains bring to light others. 
Coal-fields also exist on the western flank of the Ural mountains. 
554,858 English tons were imported into Russia in 1865. 

PROFESSOR MAX MULLER quotes the statement of a clergyman 
that some of the labourers in his parish had not 300 words in their 
vocabulary. A well educated person seldom uses more than about 
3000 or 4000 words in actual con ti A te thinkers 
and close reasoners, who select with great nicety the words that 
exactly fit their meaning, employ a much larger stock, and eloquent 





MISCELLANEA. 


Tue mines of Ireland were assessed for income tax in 1861-2 at 
£79,412, in 1862-3 at £83,471, in 1863-4 at £55,949, and in 1864-5 
at £85,983. 

Ar the meeting of the Crown Preserved Coal Company, held 
recently at Liverpool, a dividend at the rate of 8 per cent. per 
annum was dec! 

Tue 70,000 or 80,000 Austrian rifles which were captured in the 
late war are in progress of conversion into breech-loaders in the 
small-arms factories at Spandau... ., 

Two million tons of silt have been carried out of Kurachee 
harbour and. thrown into, the. sea,at a cost) of 6d. ae ten; the 
consequent inprovenient of : is'very considerable. 

Te Emperor of Austria bas granted to Sir Charles Bright and 
Mr. Acton Ayrton a concession for laying’ and working a sub- 
marine telegraph line between Ragusa and Malta, or Ragusa and 
Corfu. ' 

One of the new Prussian plated frigates is intended to combine 
the broadside with the turret principle. She will carry sixteen 
broadside guns, and have two turrets, each mounting two guns of 
very heavy calibre. 

Tue United States exported 67,430,451 gallons of petroleum in 
1866. The total export in five years has been 168.247 487 gallons. 
No less than 243 vessels cleared full cargoes of petroleum from the 
port of Philadelphia in 1866. 

THE d condition of Australian trade, owing to the com- 
petition of English manufacturers, has induced the ironworkers 
there to get up an agitation in favour of import duties being 
levied on all iron brought into the colony. 

Tue United States navy now contains 274 vessels of all kinds, 
of which forty-nine are ironclads. Of the latter, twenty-one are 
now at League Island, near Philadelphia, ten at New Orleans, 
eight on the Mississippi, and six at Washington. 

ON Monday last the Lords of the Treasury, with a view of re- 
lieving the great distress prevailing at the East-end of London, 

ve authority to the war department to order 1000 tons of iron fit 
for the métndactare 6f guns to the Millwall Ironworks Company. 

THE mines of Scotland were assessed for income-tax purposes at 

089 in 1855-6, at £311,583 in 1856-7, at £337,219 in 1857-8, 
at ,938 in 1858-9, at £393,290 in 1859-60, at £450,225 in 1861-2, 
at £444,832 in 1862-3, at £469,310 in 1863-4, and at £466,839 in 
1864-5. 

THE public income of the United Kingdom in the year 
ended 30th of September last, as shown by the returns just 
published, was £68,460,142 5s. 3d. The balances in the Exche- 
ae i the 30th.of September last amounted to £3,790,532 
pt p . 

 'PuE suspension bridge over the Ohio River at Cincinnati, which 
is,2252 feet. long, was opened to pedestrians on 1st December last, 
with appropriate ceremonies. It is the longest single-span bridge 
in the world, costing 2,000,000 dols, The | tracks are laid 
over its span from centre to centre of towers, 1057 feet. 

THE mines of England were assessed for income-tax p' es at 
£2.657,975 in 1855-6, at £2,694,461 in 1856-7, at £3,485,150 in 
1857-8, at £3,543,923 in 1858-9, at £3,658,517 in 1859-60, at 
£3,802,201 in 1860-61, at £3,906,473 in 1861-2, at £3,987,395 in 
1862-3, at £4,016,527 in 1863-4, and at £4,276,507 in 1864-5. 

Forty years ago the United States had but three miles of rail- 
road in operation. ‘they now have 35,341 miles in operation, and 
15,943 miles building. The value of the completed roads is 
1,502,464,085 dols., an average of 40,723 dols. a mile. On an ave- 
rage, four miles of road per day are now built in the United States. 

Last week the usual official return relative to savings and defi- 
ciencies upon the grants for naval services was issued. For the 
financial year 1865-66 the expenditure was £10,268,215, and the 
grants £10,456,139. ‘The total saving effected amounted to 
£344,008 16s. 8d., and the total deficiences were £156,085 3s. 8d. 

THE BRITISH ASSOCIATION. —An effort is being made to induce 
the British Association for the Advancement of Science to visit 
Norwich in 1868. Amongt the —~ who are moving in the 
matter are Viscount Bury, Professor Sedgwick, Sir Willoughby 
Jones, Sir S. Bignold, Colonel Fitzroy, Mr. R. J. H. Harvey, 
M.P., &c. 

THE mines of the United Kingdom were thus assessed for in- 
come tax in 1855-6 at £2,986,064, in 1856-7 at £3,006,044, in 
1857-8 at £3,822,369, in 1858-9 at £3,886,352, in 1859-60 at 
£4,015,455 in 1 at £4,195,491 in 1861-2, at £4,436,110 in 

1862-3 at £4,515, in 18634 at £4,571,786, and in 1864-5 at 
£4,829,389. The figures for the first six years refer to Great Britain 
only. yu 

THE committee 6f the Royal Agricultural Society are making 
arrangements for the next cattle show, which is to be held in 
Dublin. The ona be the i —_— = ing show will be 
the largest ever e i ways steam-packet 
companies givi facilities for the transit. of stock, implements, 
&c., and Dublin’ so easily reached from all parts of Ireland 
as well as England ‘and Scotland. 

We understanf that itis in contemplation to introduce the 

i Of ‘worki W into this country. The business 
iddlesex, under the superintendence of a 
Belgian gentleman’ perfectly familiar with all the details of the 
system. In the 


instance <a iron will be worked up 
into bars, and those: peculiar fine i 


ed plates which have not 
hitherto been made in England. e method of manufacture will 
be kept secret. 


Tue Chinese tallow tree, a considerable article of commerce in 
the north of that empire, has been introduced into India. It grows 


with great lux in the north-western provinces, and in the 
Punjaub, where are already more than 10,000 trees in the 
Government platita 


oR " ing many tons of seed fit for trade. 
Dr. J. s made re ape f tallow with this seed, of which 





speakers may rise to a command of 10,000. Shakespeare, who dis- 
played a greater variety of expression than probably any other 
writer in any language, produced all his plays with about 15,000 
words. Milton’s works are built up with 8,000, and the Old 
Testament says all that it has to say with 5,642 different words. 


In France in 1864 the production of coal was 11,061,948 English 
tons; in 1865 it was 11,297,052 tons. In the year the import of 
coal amounted to 7,108,286 tons, of which 1,455,206 tons were 
drawn from Great Britain; the exports in 1865 were 335,126 tons. 
Prussia is rich in mineral fuel; the total amount of stone coal 
and brown coal produced on an average in this country in 1864 was 
21,465,600 English tons; in 1860 it was 13,543,000 tons. The coal 
pits of the river Ruhr extend over ten miles in length, a Prussian 
mile being equal to 24,000 Prussian feet, nearly 43 English miles, 
The western parts of Prussia are so richly furnished with -mineral 
pn py arly bine Tieng bye f do not depend ~ wed i 
supply on foreign coun’ t rather give up a great eir 
oad poodam to the latter. " “uals wei 

THE Atlantic cable has been made the means of ascertaining 
more accurately the respective longitudes of and America. 
The — error of the resulting longitude is about four hun- 
dredths of a second. Perhaps it will give the reader’ a clearer 
idea of the nicety implied in this by stating that a distance of 
about 1900 miles has been and that the measure is not 
pee more than forty feet from the truth. The time required 

or a signal to pass the cable has been disco’ with 
still greater precision to be 31-100ths of a second, which is pro- 
bably not in error by one-hundredth of asecond. This is equi- 
valent to a velocity of 6020 miles a second, and is astely 
less the si ing velocities upon land lines, which numerous 
observations have shown to average 16,000 miles a second. 





he sent fifty te the/Punjaub Railway that its lubricating properties 
might be tested in their . This tallow burns very well, 
giving a clear flame without smell or smoke. 

THe English’ portion of the Paris Exhibiton will, it is conf- 
dently believed, be-equal for its size to that of any other in the 
world. The whele of the central building contains 1,500,000 square 


feet, and of according to the etiquette of these ey te 
half, or 750, »Zoes to France—the country holding the ni- 
bition ; of ining 750,000ft. no less 300,000ft. have 
been alloted to d alone, leaving only 450,000ft. for disposal 
amongst all the of the world. 

Mr. WELLES shown that the cost of building a ship in the 


port of New York is at least 100 dols. (in currency) per ton, while 
the cost in St. John, New Brunswick, is at the highest not above 
50 dols. (in gold) per ton. In Bath, Maine, the cost of a ship of 
1000 tons is 41,428 Gols. ; in St. John as good a vessel can be built 
for 26,000 dols,; and the cost in Bath is much less than that if 
New York. wners, therefore, will naturally turn 
to the British provinces, for their patriotism is not so great as to 
; rompt them to throw away 15,000 dols. on a single vessel of 1000 
tons burden, 

.\ CYLINDRICAL barrel of novel construction, for holding coal 
Ok oe eee Seat white ook laid across each 
other and held er glue or cement, has just been 
produced in the United States. The veneers, of any desired 
width, are laid on spirally around a mould till a perfect 
cylinder twelve or fourteen layers thick is formed. The heads 
are made in a similar manner, and when completed the barrel 
is perfectly tight, of great strength, weighs but little, is manu- 
factured in less and can be put into market at one-fourth 
the cost of any now in use, 
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CORNISH BOILER, AND HYDRO-EXTRACTOR, BY MESSRS. SULTZER BROS., WINTERTHUR. 
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SWISS INDUSTRY. 


: . ° . . 7 ' 
* As already observed in our former articles on Swiss industry, | 


the application of water power is one of the most prominent 


features of its modern development. The possession of this | 
ich quantity is the main advantage enjoyed by | 


power in 
Eastern Switzerland, Alsace, and the German States bordering on 





the Upper Rhine and Maine over most of the other seats of manu- | 
facture in Europe. To the very efficient use now made of it ; Felsenau turbines are very remarkable, and the position chosen | 


shown in plan, p. 158, and another below the aperture for the ; to 825 cubic feet per second. Under ordinary conditions their 


footstep, as shown in the elevation on the same page. 


| through from side to side by a transverse box cast in the pipe, 
which is here enlarged to compensate for this diminution of the 
sectional area; they give easy access to the footsteps of the tur- 

| bine shafts, and are an excellent arrangement. 

In originality of design and completeness of execution the 


Apertures in the tubes below the turbine are carried | 


proper speed is forty-seven and a-half revolutions per minute 
A horizontal shaft passes over the whole three, and is geared to 
each by powerful bevel wheels. Its eastern extremity carries 
the two grooved pulleys, 15ft. diameter, from which the power is 


| taken across the river to a building on the opposite (north) bank 
? 


at a distance of 370ft., as shown in the plan. At this point the 
direction is changed nearly at right angles to pulleys facing up 
the river. The power is then transmitted up the river to a 


















may be attributed the fact that these districts are able to com- | for the mill is peculiarly favourable: the 600-horse power now | distance of 1500ft., where again a change of directicu takes 7 
pete successfully with coal-producing countries in all kranches of | being applied can be trebled, when required, by the further | place. The distance of 1500ft. is subdivided into three lengths, ti 
industry not involving the actual smelting of metal. We have | development of the factory. We need hardly say that even in | each of 480ft. From the second changing station about 
already alluded to the various means of utilising water power, | Switzerland so advantageous a site is not easily procurable, and | 400-horse power is to be transmitted up the river to a further ” 
which, though ‘similar to those adopted in other gountries, are | the frequent necessity of transmitting power to a great dis- | distance of 1500ft., so that the whole length of the rope trans- : 
here practised on a much larger scale, and their principles! tance from its source has led to the adoption‘of “a system, which, | mission [will famount to 3870{t. The wire rope pulleys, as 

£ 

; 

4 





studied with more assiduous attention, because, as compared 
with other machinery, they are of more importance to the 
engineer. The unequal distribution of water power, even in 
districts where the supply is greater than the possible need, 
often leads to difficulty in application. Watercourses frequently 
fail to bring power to the point at which the faetory is, from 
some local necessity, situated, and some means must be sought 
for transmitting the power developed beside the stream to the 
machinery which it is intended to drive. Hitherto lines of 
shafting, often carried to an extraordinary length, and horizontal 
rods working with a counterpoise, as in English miming dis- 
tricts, have been employed. We know of an instance, also, in 
which water from a river is pumped by a powerful undershot 
wheel to a height of several hundred feet, and a distance of, 
perhaps, half a mile, in order to aid the supply of a turbine 
which drives a spinning mill, and which is unable to utilise half 
the fall of water attained by the pumping process, because it is 
itself placed, with the mill, at a considerable elevation on the 
slope of the valley. We could give many other instances of the 
difficulty which is constantly experienced where rapidly extend- 
ing manufactures have outgrown the water power, but the fore- 
going will show some of the “ shifts” resorted te in such cases, 
whilst our space will be more profitably filled with a description 
of the more modern means adopted for the development and 
transmission of water power and the economic working of the 
steam engine as illustrated by the splendid cotton mill driven 
by turbines now in course of erection at Berne, by Messrs. Escher, 
Wyss, and Co., of Zurich; by the newest and most remarkable 
instance of “rope transmission,” employed by Messrs. J. and J. 
Rieter, of Winterthur, at Schaffhausen; and by the di 

and performance of some engines lately constructed by Messrs. 
Sultzer Brothers, of Winterthur. 

Berne, the capital of Switzerland, is built on a peninsula 
formed by the River Aar, which, taking a bend like the letter U, 
almost surrounds the town. It is a considerable stream, and 
Swiss tourists will well remember its splendid falls at Handeck, 
between the Grimsel and the Meyringen. Before reaching Berne, 
however, it has sown its wild oats, and become quite a quiet 
steady-going river. Its fall in the bend round the town is 
about 37ft., and on this fall, with a practically unlimited supply, 
Messrs. Escher, Wyss, and Co. are now erecting the turbines 
illustrated at page 169, for the factory of Felsenau, the pro- 
perty of Henggeler, Graffenried, and Co, Our section, Fig, 2, 
page 159, shows the position of this cotton’ mill on the 
narrowest point of the isthmus between the two bends of the 
Aar above and below Berne. The tunnel, from A to’ B, is 
about 1300ft. long and 20ft. diameter. At this point it is 
divided into three parallel mains of 12ft. diameter each. One 
only of these will be used for the present application of power, 
which, in the first instance, will be given by two turbines of 
300-horse power each, arranged to drive with gearing on to a 
common shaft, as shown in our engraving. The power will be 
applied to drive 50,000 spindles, and will be distributed by hori- 
zontal shafting under the floor of the mill, fromwhich it will be 
transmitted by bands to each spinning frame. 

The main tunnelis calculated to deliver 660 cubiefeet persecond, 
and each of the three 12ft. branches, 220ft. per second.’ The 
entire work is either cut through a very solid and compact rock 
or carefully built and pointed so that the full power of the head 
of water from the river will be obtained. One great advantage 
is secured by this arrangement, that of uniformity of power 
under any possible variation in the level of the river, for exactly 
in proportion to the rise of back-water in the tail race, by a flood, 
will be the increase of head over the entrance of the tunnel at 
the first bend of the stream; in exceptionally dry seasons the 
reverse of this action will take place, and loss of head will be 
compensated for by an increased depth of fall below the turbines. 
We understand that in no case will there ever be a deficiency of 
supply, and the extreme variation in the level of the river is 
counted at from 8ft. to 10ft. The depth of the shaft or well in 
which the turbines are placed is about 90ft. by 20ft. diameter. 
The turbines are on the Fourneyron principle, and 6ft. dia- 
meter. They have each two valves:;one placed above them, as 








from its simplicity and practical success, demands the admiration 
of the mechanical world. This is the method of rope transmis- 


Swiss Industry. Since then we have had opportunities of examin- 
ing the principle and practice more thoroughly, and have been 
favoured by Messrs. J. and J. Rieter, of Winterthur, with pas- 
ticulars of the machinery which they have just erected at Schaff- 
hausen, on the Rhine, from the designs of M. A. Gretner, carried 
out under the'superintendence of M. D. H. Spiegler, their 
engineer-in-chief. ie principle is simply the transmission of 
power by an endless wire rope working over pulleys, as in the 
case of an ordinary belt; but there were many practical difficulties 
to overcome before the perfection was attained by which friction is 
reduced to a minimum, and transmission to enormous distances 
rendered possible. In the first place it was found that the 
rope must be at least 400ft. or 500ft. long, and the grooves not 
less than 200ft. or 250ft. apart, in order that the weight of the 
rope should give the necessary adhesion in the grooves, and a 
greater distance is found desirable where the power transmitted 
is large. In the next place, after many experiments with pulleys 
to support the slack part of the band, or to make an angle in the 
line so as to change the direction of the motion, all interference 
with the rope between the driving and driven drums was finally 
abandoned, as it was found that, friction, and consequent wear 
and ter, were enormously increased by any such attempts. It 
became evident that the proper course was to devide the length 
of transmission into convenient sections, say from 200ft. to 
400ft. each, and work as it were on to intermediate shafts 
at the end of each section. If the transmission could be con- 
tinuous in a straight line the pulley receiving the power and 
that transmitting it forward at each station could be staked on 
the same shaft, but if an angle required to be broken it could 
be done by placing the pulleys on separate shafts, connected by 
suitable gearing, in no case, as before-mentioned, must a change 
of direction be made by “pulleying off” the ropes, either vertically 
or horizontally. The size and construction of the pulleys is also 
a matter of much importance; the groove must be deep and well 
bevelled off at the mouth, and it is now invariably cased at the 
bottom with willow wood, which is found exceedingly durable 
and less injurious to the rope than any other substance that has 
been tried. The sides of the groove were formerly buffed with 
leather, but this has now been abandoned, care being taken that 
the drums shall be accurately in line so that the rope “treads” 
only on the willow, and never, except when swung by wind or by 
accident, touches the sides of the groove. The profession are 
indebted to Mr. Hirn, of Laughlebach, for the idea of rope trans- 
mission, and in great measure for its development, while Pro- 
fessor Rello, in his well-known work, the “Constructeur,” has 
placed before us formule embodying most of the laws which 
should govern the proportions of the ropes and machinery used 
in any given case of transmission. 

Our engraving above, Fig. 1, is a plan of part of the town 
of Schaffhausen, showing the position of the works which have 
been constructed for the Wasserwerk Gesellschaft (waterworks, or 
rather, water-power company), formed for the purpose of utilising 
the water-power of the Rhine at this point and distributing it 
to the various factories in the town. The building shown in 
the plan on the south side of the river is 64ft. long by 34ft. 
wide, and contains three turbines, to which the water is sup- 
plied by a weir 612ft. long, crossing the river in a zigzag direc- 
tion, having been constructed with a view to taking advantage 
of the most favourable ground in the bed of the river. It 
raises the natural level from 3ft. to 6ft. The outfall is obtained 
by a canal of about 700ft. long by 20ft. wide, cut in the bed of 
the stream, under which it forms a complete conduit in the rock, 
being covered with a water-tight roof of planks. The fall obtained 
varies from 12ft. to 16ft., depending on the level of the water 
in the river. The turbines are 9}ft. diameter, and are staked 
on 8in. wrought iron driving shafts. They are calculated to 
develope collectively 700-horse power, using, with the river in 
its ordinary state, and ‘16ft. fall, 620 cubic feet of water per 
second, but during floods, when the fall is reduced by back-water 
to 12ft., the quantity delivered to the turbines can be increased 





sion, to which we have already alluded in our first article on | 





before mentioned, have a diameter of 15it.; each station has 
two such pulleys, which are connected by a differential wheel 
arrangement, for the purpose of equalising the tension on the 
two driving ropes. One of these ropes is strong enough to 
transmit the whole power, so that im case one should acci- 
dentally break, or be thrown off the pulleys, the other will still 
work without interruption. The pulleys should run at a speed 
of 112 revolutions per minute, but this speed will generally be 
modified to 100 revolutions. The wire ropes are of jin dia 
meter, and are made of the best Swedish iron, eighty wires to 
the rope. The high water level of the Rhine did not allow of 
the ropes being given a deeper curve than 6ft., on account of 
which the working part of the rope is below and the slack part 
above. Besides these transmissions there will be another direct 
from the turbine house, of about 50-horse power, to a rock at a 
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distance of about 600ft. on the south side of the river, from 
which point different smaller ropes for smaller power will cross 
he river in various directions. The main pulley for this trans- 
mission is 12ft. 6in. in diameter, and the rope gin. Minor 
distributions of power will also be made from most of the 
stations on the north bank. To have employed only one rope in 
this instance would have entailed the use of pulleys of so large 
a diameter as to have been very inconvenient ; it was, therefore, 
determined to divide the work between two ropes, but in so 
doing the probability—in fact, the certainty—that the strain 
would never be equally divided between them became a serious 
consideration. This difficulty was overcome by a very ingenious 
compensation arrangement, first suggested for this purpose by Mr. 
C. A. Brown, the engineer-in-chief of Messrs. Sultzer Brothers, 
of Winterthur. It consisted in leaving the rope pulleys free to 
revolve between collars on the main shaft, and securing between 
them, at right angles to it, a powerful transverse arm carrying a 
bevel wheel at each side of the main shaft, also free to play 
between collars on the transverse arm. These wheels gear into 
bevels secured to the bosses of the driving drums, which are 
situated, as we have said, immediately at each side of the boss 
by which the transverse arm is secured to the main turbine shaft. 
The power is thus applied by the main shaft to the rope pulleys 
through the teeth of the bevel gear. If the ropes are each doing 
their share of work no relative motion takes place between these 
wheels, and the same teeth will remain in contact ; but on any 
irregular strain taking place on one of the ropes the wheels on 
the transverse arms will move back a little on that secured to 
the retarded pulley, and a compensation is immediately esta- 
blished. We understand that the plan works admirably, and 
that in practice the relative motion of the compensating wheels 
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is almost imperceptible. It will be seen that the principle em- 
bodied in this arrangement is the same as that in the “ Jack-in- 
a box” motion. The rate at which water power is hired out 
to millowners by the “ Wasserwerk Gesellchaft”’ is below the 
cost of steam power in the manufacturing districts of England, 
so that in this respect the Schaffhausen spinners have a slight ad- 
vantage over us. 

We have been favoured by Messrs. Sultzer Brothers with par- 
ticulars of three very interesting trials of different classes of 
engines constructed by them under guarantees of performance 
with a low consumption of fuel; the qualities of coal men- 
tioned are on an average capable of performing about 85 per cent. 
of the duty of best Welsh coal; the results obtained, as will be 
seen, are highly satisfactory and of great importance in a country 
where coal costs, wholesale, about 26s. per ton. 

These trials were taken from engines in actual work and not 
got up for racing. The coals used in engines 1 and 3 were Rheder 
Saarbruck of good quality, and in No. 2 Ruhr coals of good 
quality; the coals used before starting the engines in the morning 
are not included; the boilers of all the above are fitted with feed 
water heaters in the flues, and the surface of the feed water 
heater is included in the total heating surface; all the engines 
are fitted with variable expansion in connection with the governor. 
The diagrams were taken by two of Richards’ indicators, one at 
each end of cylinder, every half-hour, and each trial lasted the 
whole day. All measures are given in feet and inches, weights 
in kilogrammes (equal 2°2 lb.), temperature by Centigrade, pressure 
in atmospheres (effective), and vacuum in inches of mercury. 

Engine No. 1, vertical cylinder, condensing (unjacketted), but 
su; erheated steam: Diameter of cylinder, 27°55in.; stroke, 
41°25in. ; pressure in boiler, 5 atmospheres; temperature of steam 
entering cylinder, 200 deg. ; vacuum, 26°77in. ; heating surface, 
1700 square feet; superheaters of cast iron, 920 square feet ; 
boilers, elephant variety, or “ Chaudieres & Bouilleurs ;’ expan- 
sion variable by an adinission of from one-sixteenth to one-fourth 
of stroke. 

Mean indicated 





horse- . _ . az 
1 ae OS ee yl .. 65... 194.. 2% 
power. ass 106. 153 161 165 194 37 
Ratio of evaporation 745... 708... 714.. 7°24... 6°78 .. 7°09 
: hw. . - 
& ) Water used per indicated 4 12°75 11°04 .. 10°37 .. 10°57 9°38 .. 9°00 
Zz] horse-power .. ..$ , an ¥ 
(COMB 2. oe oe oe 176... 156... 146... 146... 1°38... 1°27 | 


This engine makes from thirty-nine to fifty-five revolutions. 

Engine No. 2, a pair of coupled horizontal condensing, cylinder 
and covers steam jacketted: Diameter of cylinders, 24°8in.; 
streke 43°4in., forty strokes per minute; pressure in boilers, 
4} atmospheres ; vacuum, 27°55; three boilers, total heatin, 
surface, 2400 square feet ; cut-off from one-thirtieth to one- 
fourth. 


Mean indicated horse-power 154 140 4. «142 143 
Evaporation.. .. «2 «os 7°18 — oo 797 .. 7°79 kilos. 
Water per horse-power .. $854 .. -- 855 .. 910 
Coals .. ° e oo 31 - 104 » 106... 1 ow 


Indicator diagram (reduced to half size), Fig. 6, serves to show 
behaviour of steam in cylinder ; boilers of the elephant class. 

Engine No.3: One horizontal Wolft’s engine, with both cylin- 
ders on one rod: diameter of small cylinder, 12°58in.; large ditto, 
23°62in. ; stroke of both, 35°43in. ; number of revolutions, 52 per 
minute; pressure in boilers, 5 atmospheres ; total heating surface, 
1000 square feet; cut-otf at from one-eighth to three-fourths in 
small cylinder; steam superheated on its way from small to large 


| would then be brought sud:lenly to a state of rest; and if another 


}; Same, 


cylinder by passing through tubes set in a steam bath; the cylin- | 


ders are not jacketted; vacuum, 26°77in. 


Mean indicated horse-power 117... 122.. 113.. LIL... 78 
Evaporation... «2 «os «+ os oe — oe 776.. 8:03 kilos. 
Water per horse-power .. —.. oe —e- 840... 820 
Coals oe . - 103... 1:04... 107... 108... 1°02 


To this trial belongs the diagram, Fig. 7. The boilers to the 
above are Cornish, set in manner shown by our engravings, Figs. 
8 to 12, page 158. 
bustion pass over the top of the boiler, has the advantage of 


utilising all the external surface of the boiler, and also of ex- | 


posing that surface for examination each time the flues are swept. 
A pressure of steam also remains in the boilers all night, and 
effects a considerable saving of time and fuel in the morning. 

Fig. 13 is a section of a hydro-extractor, with engine attached, 
as frequently made by the same firm. The double crank has the 
advantage, tor very high speeds, of perfect balancing. The ball- 
and-socket joint between the piston rod and connecting rod 
works cool at 400 revolutions per minute. 

It will be observed by the trial of No. 1 engine that the use of 
superheated steam is not so economical when the engine is 
exerting a small power; but with Nos. 2 and 3 the consumption 
does not vary much with great differences of power exerted ; in 
addition to which superheating has always the disadvantage to 
pistons and stufling-boxes attendant on steam of so high a 
a temperature as 200 deg. Centigrade. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE WORK STORED UP IN MOVING BODIES, 

S1r,—In reference to the letter of Mr. Robert Gill, in your im- 
pression of the 18th ult., will you allow me to state that the law 
according to which the work stored up as energy in moving bodies, 
varies as the product of the mass into the square of the velocity, 
was experimentally demonstrated in the most satisfactory manner 
by the late Mr. W. Henwood, member of the School of Naval 
Architecture. Should you have space to devote to this subject, I 
will on a future occasion quote some extracts from the very inter- 
esting paper in which this gentleman describes his experiments. 

It appears, however, sufficiently well established, that where the 
mass is constant, the velocities acquired vary as the square roots of 
the quantities of work required to produce them, and to which 
they are equivalent. This being the case, it is difficult to conceive 
how it can be maintained that forces (or pressures acting to pro- 
duce motion) vary as the velocities they generate, at the end of a 
given time, in a given mass free to obey their impulse, or how the 
tormula v = ft can be adopted as the very basis of dynamical 
science. According to my view, a double or a triple force is that 
which in a given time can perform a double or a triple quantity of 
work, or develope a double or a triple quantity of energy in a 
moving body. But, according to our present science of dynamics, 
forces, being measured by velocities, would vary as the square root 
of the work they perform, or the energy they generate, in a given 
time. ‘Thus, calling v the velocity acquired by the unit of mass 
in the time ¢, w work, and / pressure or force, and using the sign 
of equality simply to express a ratio, 

V= yw. 
But, according to all writers on dynamics following in the wake of 
Newton, V=/ft, 
a formula which can be called into question only in the case where f 
is variable, 
on would follow, therefore, that ft = / w, and, where ¢ = unity, 
at @. 


Thus, time being constant, a double force or motive pressure 
would produce a fourfold amount of work; a triple force, a nine- 
fold amount of work, &c. 

It would save me much work in my own particular branch of 
study if any of your readers would explain how this principle can 
be maintained, or whether it really needs refutation. 

23rd January, 1867. Desmonp G, Fitz GERALD. 


This setting, in which the products of com- | driving the water downwards on entering and upwards on leaving 





THE EFFICIENCY OF PROPELLERS. 

Sir, —The distinction drawn by Professor Rankine in last week’s 
ENGINEER between the power used and the power expended in giving 
velocity to a mass is no doubt perfectly legitimate, but it does not | 
at all effect the point at issue between him and myself. I never 
said or implied that the power required to yer a given velocity 
to a mass isan invariable quantity, What I did say, I now em- 
phatically reassert, that, other things being the same, the power 
required for that purpose is not increased by the suddenness with 
which the velocity is im 

2. Frequently it is of little or no consequence to the immediate 
question how a conclusion has been arrived at, providing the con- 
clusion itself is right, but one never knows where false reasoning 
may lead to; as, for instance, in the present case, on the supposi- 
tion that the whole of the water passed over by the dle wheel 
is made to acquire the sternward velocity of the lowest board 
(which, by the way, is so far wide of the truth, that the calcula- 
tion with regard to it is cy amen | useless), the amount of the loss 
as calculated by Dr. Rankine, and arising from what I call colli- 
sion, I admit to be quite correct; but the theoretical error of attri- 
buting this loss to the suddenness with which the velocity is 
imparted leads directly to the practical error of saying (ENGINEER, 
January llth, paragraph 10) that the power expended in checking 
the feed—using Dr. Rankine’s phraseology —varies between a certain 
quantity and the double of it, according to thesuddenness with which 
the feed is checked, to which I reply that if the feed is completely 
checked the power expended depends entirely on the mass of water 
acted on, oa the velocity of the vessel, without reference to the 
suddenness of the checking. 

3. Imparting velocity suddenly to a mass must mean doing so 
in a short time or distance; in fact, it includes both, for one 
involves the other; but if it be a fact—and no one acquainted with | 
the rudimentary laws of motion will dispute the assertion--that, 
other things being equal, the power required, absorbed, used, or 
expended is the same whether a given velocity be imparted ina 
second or in a month, in passing over an inch or a mile, it must 
be perfectly manifest that suddenness does not necessitate an 
increase in the power required to produce velocity, or else the 
word sudden has some meaning with which I am totally unac- 
quainted; consequently the loss of power which is involved in | 
checking the feed is not reduced by performing that operation 
slowly. An illustration or two will, I think, make the point 
clear. 

4, If a ton were hoisted up 16ft. and then allowed to drop, it 
would in falling acquire the velocity of about 32ft. per second, and 


ton, moving at a velocity of 32ft. per second, were to be brought 
gradually toa state of rest by crashing through a few hundred 
feet of any brittle material, in each case an amount of power 
equal to 16ft. tons—and no more nor less—would be as effectually 
lost as a thousand pounds invested in the Cheat’em and Catch’em 
Railway—that is, there would remain nothing valuable to represent 
the expense. 

5 Again, if water flowing through an orifice near the bottom of 
a tank filled to the depth of 16ft. were te impinge against a flat 
and immovable plate, each particle would be brought suddenly to | 
a state of rest, and by the time a ton was discharged we should 
have a ton descended 16ft. lying at rest with tie same loss of | 
power as in the previous cases, and if in place of impinging on a 
flat surface, it ran miles along the ground, till, by the friction it 
was brought slowly to a state of rest, the loss would be still the 





6. In these illustrations we have the same loss resulting in 
sudden, slow, and what Mr, Airey calls piecemeal variation of 
velocity, for in every case the propelling instrument, the earth, | 
has continued to move at a uniform velocity while producing the | 
change of velocity in the mass, 

7. With regard to paragraph 7 of Dr. Rankine’s last letter, 
relative to feathering paddles, I am still more surprised than 
before. I had a good deal of experience in the introduction of 
feathering paddle-wheels, and ever since I was always under the im- 
pression that the main object to be gained was the prevention of 


it, and I never knew of a paddle-wheel where the boards were 
a made to enter the water at least as much on edge as they 
eft it. 

8. In paragraph 6, relative to collision, Dr. Rankine says the 
work wasted depends not on the velocity finally impressed on W, 
but on relative velocities of the two bodies just before coming 
into contact. This precisely corresponds with my remark that 
the loss on waters coming in contact with a flat immovable surface 
depended entirely on the velucity of approach, and had nothing to 
do with the suddenness of the collision. 

9. Professor Rankine’s calculations as to the limit of loss from 
slip are based on the supposition that the whole of the water acted 
on is made to acquire the velocity of the propelling instrument; 
but the best paddle-wheels do not produce a velocity equal to the 
slip on half of the water that would be measured by the area of a 
single pair of boards and the length of the distance passed over by the 
vessel; and as to oars, I should imagine that not ene part in ten of 
the water measured in the same way is usually moved at all, which 
would make the loss from slip in the case of the oar, in the sense 
implied by Mr. Rankine’s calculations, the very greatest expe- 
rienced by any known mode of propulsion, in place of the least. 
Besides, I believe that the velocity of the oar while in action is 
nearly as uniform as that of the paddle-wheel; but the truth is, | 
they are both cases of driving surfaces through water, rather than 
of driving water astern, and unless the slip is equal to the speed | 
of the vessel it is impossible that all the water behind each float | 
can be acted on. 

10. As regards measuring the actual loss from slip by the oar or 
paddle, we have only to ascertain the average length of stroke, or 
circumference of me bn and how many strokes or revolutions it 
takes to go a mile, then the ratio of the slip to the whole velocity 
is the actual proportion of the whole power lost. By the slip I 
mean the distance the oar or paddle has gone astern relatively to 
the vessel more than the vessel has gone ahead relatively to any- 
thing floating in the river or sea, as the case may be, in a given 
time; not the velocity imparted to any certain or uncertain quan- 
tity of water. 
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11. The consideration of the following diagram, representing a 
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case of propulsion by jet, will, I think, enable us to get rid of all 
extraneous and disputable questions, and thus to confine our atten- 
tion to the general principles of that mode of propulsion, 


12, Cis a cistern supplied by two pumps, of which one, B, is 
shown, which draw their supply from the tank L, which is sup- 
posed to be in the hold of a vessel, and to be fed by a ipe, E 4 
which projects through the bow of the vessel; N, N, is the level of 
the water outside the vessel and inside the tank; K, M, is the head 


| of water, producing discharge through the pipe K, I, which pro- 


jects through the stern. 

13. Let A equal the sectional area of the pipe K, 1; » A equal the 
area of the pump bucket D; w equal the weight of a column of 
water lft. long, and having a sectional area of one unit of A; 
W equal the weight of the water discharged per second, and 
V equal the velocity of discharge sup) to be that due to the 
head K,M=h, Then the quantity discharged will be A, V. 

14. If the pumps act alternately, so that there is always 


one ascending at the velocity of i V, the supply will be nA X 
n 


iv=a V, which is equal to the quantity discharged per second. 


n 

15, If the pump bucket and the passages are large compared to 
the section of the pipe K, I, the loss of power producing velocity 
through them will be small; if we suppose it to be indefinitely 
small, then the whole power absorbed per second in the suppl 
will be that lifting the weight W the height K, M = Wd; and if, 
as supposed, the velocity of discharge is that due to h, the power 
shouted per second Gedengeg the water will also be W. K M* = 


Wi=wY ; let this power equai P. 
g 


16. Now in all cases, without any limitation whatsoever, the 
weight of a mass multiplied by the velocity produced in it in a 
given time, and divided by the velocity produced by gravity in 
the same time, is equal to the force producing that velocity, for 
this is simply putting in the form of an equation the absolutely 
unchangeable law that in any given time the velocity produced in 
a mass is proportional to the acting force. 

17. Therefore if F = the force producing the sternward velocity 


V in the water relatively to the vessel, then F = w 


= wv? : 
18, And by paragraph 15,P = - ay ; therefore, F 
it will be observed, is on the supposition that there is no loss from 
friction or any other cause. 

19. Again, if f = the head resistance caused by the water pass- 
ing through the curved pipe G F, and R = the resistance of the 
vessel, and v its velocity, the power absorbed by overcoming R and 
f together will be (R + f)v. AlsoR + f= F and R=F—/f. 


20. Therefore, if w = . then f = 4 and R = F -2 


= FV; 


this, 


= —, and 


F 
2 


(R+f) e=(R+f) 4 = 


power giving sternward velocity to the water relatively to the 
vessel, and is equal to the whole effective power of the engine. 

21. But because R = f, the useful power overcoming the re- 
sistance, R is only half of the effective power of the engine, which 
is exactly the same proportionate loss as that arising from the slip 


Z , which is exactly equal to the 


| of a paddle-wheel when the slip is equal to the speed of the vessel. 


22. Again, if the curves of the pipes EF and KI had ten times 
the sweep represented, the result could not be in the least affected 
(neglecting friction and similar losses of course), and yet that 
would be equivalent to varying the velocities with a tenth of the 
suddenness. 

23. And if the bent part G, F, of the tube E, F, were cut off at G, 


| the result would be still the same; for f would still be equal 


ws ; but if we could so arrange in any way as to take the water 
from the level o without obstructing the passages of the water 
through the pipe E, F, we should save half the loss, and this would 
bring up the efficiency to perfection, as far as the limited 
quantity of water would admit of. 

24. As I have received a private note from Mr. Airey informing 
me that some portion of his last week’s letter in Tot ENGINEER 
was written under a misapprehension of what I had said in some 
of my former letters, and I have replied pointing out whece, I 
believe, he has misunderstood other portions, and as a considerable 
yart of our present disagreement hinges on points discussed in this 
letter already, I shall reserve any remarks on his letter till next 
week, and request from him the favour of a private note, letting 
me know what parts of his last week’s letter contain views in 
which he may consider we yet differ, merely remarking that in his 
fifth paragraph, beginning with ‘the simplest phase,” he makes 
horizontal displacement equivalent to imparting velocity, but it 
takes no more power to move a mass horizontally an inch than a 
mile—in fact, horizontal displacement does not represent power 
at all. R. D, NAPIER. 

Birkenhead, February 12th, 1867. 

P.S.—The statements regarding priming in my letter in last 
week’s ENGINEER were, as I informed you, made from recollection. 
On referring to my memoranda I find that the largest quantity I 
could absolutely measure was twenty-two hundred weight per 
minute; but, though unable to measure now, I had perfectly 
certain means of knowing that this quantity was frequently vastly 
exceeded without any water going to the engine or safety valve, 
and I am convinced that if I set the quantity down in these cases 
at one and a-half tons per minute, lam far below the truth, yet this 
would be passing a quantity equal to the whole water in the boiler 
through my separating arrangement every four minutes, and this 
not for a few minutes, but for hours, I hope that your ** Printers’ 
Devil ” will feel more composed by this statement. Had I spoken 
of unlimited quantities of tire in place of water, I suppuse he would 
not have been so shocked. R. D. N, 





HYDRO-PROPULSION, 


Srr,—In a former letter I have endeavoured to show that there 
is no velocity of discharge which is of maximum efficiency except 
that which may be deduced from purely practical considerations, 
Your correspondent, Mr. Napier, has expressed a contrary opinion, 
and considers that he has determined such a velocity of discharge 
theoretically. The object of this letter is to show that his reason- 
ings on this subject are not correct, and that his conclusion is 
erroneous. In endeavouring to do this I shall confine my remarks 
to his letter on this subject, which appeared in THE ENGINEER of 
the Ist inst., and, as I wish to be brief, I shall examine the 
final expression only, from which = deduced the velocity 
> 
sents the velocity of the vessel, R its resistance, F the total force 
of discharge, and V the velocity required. 

In deducing from this expression the required value of V, your 
correspondent has assumed F and V to be constant. Now it is 
evident that when the vessel to be propelled is the same, also V 
and F constant, v must be constant also, otherwise the value of v 
does not depend upon that of V, which is contrary to hypotheses. 
Moreover, the sole object of the investigation is to determine that 
value of the variable quantity V, which will make Rv a maximum, 
it is therefore absurd to assume V to be constant. 

It will suit my present purpose to admit that the value of Rv 


may be expressed correctly by F (V—v) v, for in this expression it 
v 


in question, The expression is Rv= — (V—v) v, where v repre- 


is evident that there is no value of V in terms of v that will 
make R v a maximum for z (V—v) v=F (v—©), and the differen- 
v v 


2 
tial co-efficient is F <, and from the form of this it is evident the 


differential does not vanish, however many differentials may be 
taken. JOHN PATON. 


15th February, 1867. 
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NOTICE. 


The Publisher of Tux Encryeer begs respect to inti- 
mate that, in future, pe or cases dae afer Seven 
o'clock on Thursday evening in each week cannot possibly 
be inserted in the impression of the following day. 
Though this may be the cause of oc ¥ li tence, 
it will be a satisfaction to advertisers to know that it 
results from the largely increased circulation of TuE 
ENGINEER, which necessitates the going to press at a very 
early hour on the Friday morning. The circulation of 
Tne Enainger has increased nearly thirty per cent. 
within the last two years, and is still rapidly and 
steadily augmenting. 








TO CORRESPONDENTS. 

*,* Letters intended for publication must be aceompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

*," Wecannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 

T. L. M.--* Templeton's Workshop Companion,” iast edition, price about 5s. 

R. BR. (Canada .—Received with thanks. Postal arrangements attended to. 

J. W. (Kenda!l).— We shall endeavour to procure for you the information you 
require. 

D. W.—1. You can procure the books from Messrs. Spon, Bucklersbury. 2. One 
more article. 

W. 8, H. (Carlisle).— You will find the price of the number in question under the 
title on the first page. 

ODONTOGRAPH.—Thanks for your communication. 
room for it 

N. and D. (Lille).—The price of “ Ewbank’s Hydraulics” is \8s , that of “ Fair- 
bairn’s Mills and Millwork” is 32s. 

D. B. (Liverpool).—The pump wlll force hot water, although it will not draw it. 
Place the tank 5ft. or (ft. above the suction valve. 

W. 0. B.— We regret that it would be against our rules to supply the information 
you require. Communication received with thanks. : 

8. B.—The following numbers in your list are out of print :—523, 524, 525, 
526, 527, 528, 530, 544, 545. You can obtain the other numbers you name. 

A COUNTRY MILLER.—You have not sent your address or your card. Have 
you tried Silvers governor * It should answer your purpose. 

H, M.—You will find almost every question connected with the construction of the 

centrifugal governor discussed in THE ENGINEER for August 3\st, 1466. 

W. H. A.— The rule is precisely the same, the action of the steam being just as 
though the surface were flat. We know nothing of the value of the valve. 

T. 8. E.— We heartily wish we knew. The secret of preparing ‘a thoroughly good 
= Sor protecting ships’ bottoms should be worth about half @ million 
sterling. 

H.C. C.—You cannot do better than begin with “ Binns’ Treatise on Geometrical 
Drawing and Shadows,” which you can procure for a few shillings through any 
bookseller’ The work is thoroughly sound, and very clear, You will also sind 
* Burchett's Practical Geometry ” very useful. 

A YOUNG READER.— We presume the angle-irons shown are intended to take 
gusset stays; if so, the boiler should be strong enough. A tie bolt should be put 
in at each side of the man-hole, and two ties above the centre line of the boiler 
would be better than the one shown, ‘ 

A NOVICE.— We have examined your sketch, and confess ourselves quite at a loss to 
account for the feeble draught of whith you complain. You ought to be able to 
burn at least 12 lb. of coal per foot of grate per hour. Something must be 
wrong which is not apparent in your drawings. Possibly the air does not get 

Sree access to the under side of the bars, in consequence of the accumulation of 
ashes. f this is not the case then you must put in a few more tubes. 

5. O. M. (Ramesgate).— Your letter in ils present form is only suitable for our 
advertising columns. If you desire to describe the composition, and give a well 
corroborated account of its actual performance, we shall be happy to assist you. 
We receive so many letters from gentlemen who claim to have discovered compo- 
sitions possessing every possible good quality that we find it difficult to under- 

_stand why fouling and corrosion should be suffered to have any existence. 

ERRATA.—Jn our description of Eades’ pulley block, in our last number, page 
135, for ** Eade,” read “* Eades.” Also, for ** not liable to catch the stop,” read, 
“ are not liable to catch or stop.” Also, at page 140, third column, 34th line 

JSrom bottom, for,“ foudoirs for running down the feet,” read, “ fondoirs for 
eg 4 down the fat;” and at page 141, first column, for“ M. Jauvier,” read 
“* M. Janvier.” 


At present we cannot find 





MAKING PAPER FROM WOOD. 
(To the Editor of The Engineer) 
S1R,—I shall be obliged by information regarding machinery for converting 
wood into fibre for making paper. T. H.C. 
Oxford-street, February 15th, 1867. 





MOSCOW GAS WORKS. 
(To the Editor of The Engineer.) 

Sik,—Observing in No. 579 of your journal a letter, signed by a Mr. J. M. 
Van der Made, stating that I am not the engineer to this company, I beg to 
inform you that that gentleman's statement Is incorrect. I have had the 
honour to hold the appoi of engi -in-chief and general manager of 
this company since March, 1866, I enclose you my card. 

FREDERICK LESLIE, Memb. Inst. C.E. 
EFFICIENCY OF PROPELLERS. 
(To the Editor of The Engineer) 

Sin,—Mr. John England has called my attention to the fact that the views 
of the late William Gravatt, F.R.S., as to the maximum efficiency of prvpcl- 
lers, were published, not, as [ had supposed, in the ** P: dings” of the lusti- 
tution of Civil Engineers, but in a separate pamphlet, printed in 1854. 

W. J. MACQUORN RANKINE. 








SWINDLERS, 
(To the Editor of The Engineer.) 

Srr,—I have read with some amusement the various accounts of your corre- 
spondents who have been the victims of a swindler going the rounds, giving 
large orders, and begging svrall shillings. The description of the individual is 
80 like one who played the same tricks, in a similar way, in 1860, that I fear 
the impris.nment he then underwent has had little effect in reclaiming him 
from his evil ways. Before taking orders or advancing small sums I should 
strongly advise engineers and others to apply for information to the superin- 
tendent of police at Lincoln, who will, I dare say, do him ample justice. 

27, Leadenhall-street, London, JOHN PINCHBEC K, 

February 19th, 1867. 
STEAM ROAD ROLLERS. 
(To the Editor of The Engineer) 

S1k,— Your Birmingham correspondent, who claims the priority of invention 
of these machines, is in error, at least, as far as regards his supposition that 
the French constructeurs copied them from his patent of four years since. I 
saw 4 steam road roller, the prototype of the very useful machines now so much 
employed by the Paris Municipal Council, tried and worked in Bordeaux in 
1861, and it had then been patented. The makers were Messrs. Daney, of that 
city, and the machine was afterwards sent to be tried in Paris. The French 
patent would no doubt set your correspondents right. JOHN B, BLYTHE, 

12, Rue St. George, Paris, February 16th, 1867. 








BLAST ENGINES. 
(To the Editor of The Engineer.) 

S1R,—Under this head you have, in your impression of February 8th, an 
inquiry from *‘E. P.,” and, in your issue of yesterday, have answers thereto 
from three parties, “C.’s” plan, if the question had been how to use up the 
surplus power in the steam engine, would have answered very well. I think 
he must be a seller, not a user of coal. Your other two correspondents’ plans 
might d:, but they travel out of their way to attain their object. 

“ E. P.” requires his blast at half its former pressure. Well, let him enlarge 
his delivery pipe accordingly and the thing is done. “E. P.” says nothing 
—S ae of — he requires. If, however, he finds this too great he 

ust let the surplus quantity run to waste from the deliv i 
bes regulated by hand or loaded. sadheieandnpersincais 

“E. P.” requires the arrangement he proposes to continue any length of 
time I should strongly advise him to fit into his present blast quntweendns 
one, still retaining the same covers, valves, and piston rod, but substituting for 
the prevent one a piston to suit the smaller cylinder. The expense of this 
— = very trifling, and would be soon repaid by the saving of fuel over the 

e: plans, 


mae 16th, 1867. J.C 
-S.—If an intermittent blast would do, then, supposi half the volume 
of air be required, the inlet valves at one end of the ase 


Moved, and so make It single-acting. If necessary, a pneumatic regulator, a la 
gasometer, might be attached to the delivery main. Or, if“ E. P” dows not 
care about mutilating his blast cylinder, he can bore a number of holes in it 
Io” each end, which would free one-balf the air without any loss 


MEETINGS NEXT WEEK. 
INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 26th, ateight p.m. 


= 








—Discussion upon Mr. Barlow's “Description of the Clifton Suspension 
Bridge,” and, time permitting, the following paper will be read: “On the 
Working of Steep Gradients and Sharp Curves on Railways,” by Captain 
H. W. Tyler, R.E., Assoc. Inst. C.E. 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.— Wednesday, February 
27th, at eight p.m.: “On some of the Applications of B Steel,” by W. 
Forsyth Black. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meeting, 
Monday, February 25th, at half-past eight p.m.: “ On Manning the Navy,” 
by Mr. James Reddie. 





Lettters relating to the advertisements and publishing department of this paper are 

to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 
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IRON-CLAD SHIPS. 

We have reason for believing that a vigorous 
attempt will be made during the present parliamentary 
session to compel the Government to adopt the monitor 
system of naval construction, even to the exclusion of all 
other systems. That we can go on building thinly- 
armoured broadside ships in the face of the results 
which have been obtained with hardened projectiles during 
the last few months, is out of the question. A new type 
of war vessel must be introduced into the English navy. 
What principle this type is to embody constitutes at this 
moment a question keenly discussed ; and it is not easy 
to foretell the decision which the Lords of the Admiralty 
may ultimately pronounce. That the ships designed by 
Captain Ericsson, regarded as fighting machines, possess 
certain excellent qualities is certain, but we have no hesitation 
in stating that it would be excessively imprudent to sutfer 
the naval power of England to depend for a single 
day on such ships as the Dictator or the Puritan exciu- 
sively. That we should have a small fleet of monitors 
mounting heavy guns and floating low in the water, we 
admit ; indeed, we have even urged the formation of such a 
fleet. But we look upon the idea of basing Eugland’s exist- 
ence as a great naval power on the extended introduction 
of sea-going monitors, as a dangerous delusion, which will, 
if reduced to a practical shape, certainly lead up to 
disastrous results. Monitors are very well in their 
proper place, but their proper place is not the open 
sea. As coast defence ships such good qualities as they 
possess are fully displayed. For cruising purposes they 
must continue to be quite unsuitable, whatever may 
urged to the contrary notwithstanding. 

For several years the relative merits of broadside ships 
and monitors have been warmly debated—so warmly 
indeed, that apparently nothing has been left unsaid in 
the way of argument for and against both systems. 
Nevertheless, it is impossible to trace up the history of 
this celebrated controversy without perceiving that in 
almost every case highly important considerations have 
been overlooked. We have been told from the first that the 
American monitors were admirable fighting ships; that they 
could carry and use the heaviest guns ; that their armour 
was the thickest in the world; that they exposed the smallest 
possible mark to an enemy’s shot; that they were remark- 
ably steady in a sea way, and.soon. Every argument in 
their favour has, in short, been based on the presumption 
that they were fighting ships, and nothing else. Now 
even if we admit that all these statements are absolutely 
true—and that many of them are substantially correct we 
do not dispute—we shall not have advanced a single step 
nearer to the proof that the system is one which England 
should embody as it stands in her sea-going fleets. The 
fact that Americans are content to base their naval power 
exclusively, or nearly exclusively, on the creations of John 
Ericsson is no reason whatever that we should do so. We 
do not pretend that Americans are mistaken; that they 
have made a false step; that they have adopted the wrong 
kind of ship. On the contrary, we believe that in many 
respects the people of the United States have done just 
that which they ought to have done—that which we cught 
to do under the like circumstances. In discussing any 
question of the kind, the conditions under which the ships 
of a nation are to be employed should never for a moment 
be lost sight of. Yet we tind that the advocates of the 
monitor system continually fall into the error of suppos- 
ing that the duties our ships perform in peace, and would 
be called upon to perform in war, are, and would be, iden- 
tical with those to be executed by the United States Navy. 
Both the geographical and political positions of the two 
nations are confounded; and it is —_— assumed on the 
one hand, and, strangely enough, tacitly granted on the 
other, that what is good for America in the way of a fleet, 
should be good enough for Great Britain. Such conclu- 
sions are totally erroneous. The duties demanded from 
English ships differ materially from those oy oy by 
American ships both in peace and war ; and in this fact 
lies the secret of the favour which the monitors have met 
with in America and the principal objection to their adop- 
tion by Great Britain. The first point to be determined 
satisfactorily by any naval power entering upon a war 
is that its own seaboard, its ports, and harbours shall 
be effectually protected from the enemy. The next, is 
to provide means for attacking the seaboard of the 
foe. It is obvious that the more extensive the sea- 
board to be protected, the ter must be the ob- 
stacles to be overcome by the defender. If the sea- 
board is far removed from his arsenals, dockyards, and 
main centres of operation, his troubles are greatly magni- 
fied. This is England’s difficulty. She is called upon to 

rotect a greater extent of seaboard at a greater distance 
bem the centres of production of war material, than any 
other nation on the face of the earth. The colonies of 





France and America are as nothing in comparison with 
those of Great Britain. Their loss or injury would scarcely 
affect the material interests of the mother countries. The 
loss or damage of our colonies would be ruinous. So long, 
therefore, as America repels a foe from her own shores, 
she has little to fear ; and for this purpose a fleet of monitors 
operating close to the coast answers admirably. But Eng- 
land has not only got to protect her own shores, but those 
of India, Australia, New Zealand, Canada, Jamaica, and a 
host of smaller possessions. These countries do not possess 
dockyards or arsenals of sufficient size and importance to 
produce fleets. To construct and maintain a swarm of 
monitors adequate to the defence of the enormous sea- 
board exposed would be totally out of the question ; and 
we are, therefore, compelled to base our naval power, not 
on ships which are doing best service when operat- 
ing close to our shores, but on fleets which are con- 
tinually coming and going ; prepared, so to speak, to 
patrol the wide ocean, and swoop down ina moment on 
any point threatened. Their duty is one of observation, 
which can never be performed by monitors for many 
reasons. Our men-of-war have several duties to perform 
besides fighting. They must provide comfortable accommo- 
dation for their crews for long periods of time. They are 
not only transports, but, if we may use the phrase, barracks, 
within which it is intended that the men on whose strong 
arms England depends for the maintenance of her safety 
and her honour, shall live in health, comfort, and decency. 
Our naval service is not too popular just now, and it is 
certain that we should meet with the utmost difficulty in 
getting men to enter for monitors, After everything has 
been said which can be said in their favour, it must still be 
admitted that they are unsuitable as residences for large 
bodies of men during considerable periods of time. The 
perpetual night which reigns between their decks is sub- 
versive of order and decency, and fan ventilation is a 
wretched substitute for Heaven’s own breezes blowing 
through open ports. Sailors, too, dwelling much in 
monitors, must forget their skill, and lose much of that 
vigour and agility on which their value as fighting men de- 
— There are no masts to ascend—no sails to hoist or furl. 
uife on board a monitor is as life in a cellar; and the fact 
that the cellar is afloat and better ventilated than cellars 
usually are, modifies the conditions of existence within it 
very slightly indeed. As a matter of course such objec- 
tions as these apply with much less force to vessels used 
only for the purpose of coast defence than to sea-goin 
ships. Asa rule they would lie in harbour, and it Salk 
not be in any way necessary to keep a crew constantly on 
board. If it were otherwise, even as coast defence ships, 
monitors would be very imperfect engines of war. 

It will be urged that America, in the event of war, 
would not be content to act merely on the defensive, and 
that the ships with which ours would have to contend 
would be monitors. This we think unlikely, unless we 
attacked American ports. That a few monitors would be 
sent to attack some of our principal ports and harbours is 
probable enough ; but that the Americans place no great 
faith in them for the general purposes of ocean warfare is 
demonstrated by the fact that they are providing them- 
selves with a new fleet of broadside sea-going ships— 
cruisers in fact, in the fullest sense of the word. These 
vessels were intended to supply splendid accommodation 
for large crews; but Mr. Isherwood has so nearly filled 
them up with machinery that coal has to be carried on 
what should have been the berth decks. Nevertheless, 
they are, on the whole, fine and fast ships, well adapted for 
service in any part of the world. They are built because 
Americans understand that although the service to be 
performed by their fleets must be essentially a home 
service, it is still necessary to provide ships adapted for 
use as cruisers. Were we as prudent we should perceive 
that although our service must be essentially foreign, it is 
still necessary to provide vessels of the most powerful 
description or adapted for the defence of our coasts. 
That such ships should embody certain principles carried 
out in the American monitors is certain. We believe it to 
be quite possible indeed to combine the best features of 
both the monitor and the broadside in the same ship. 
That an object so desirable may be effected we shall endea- 
vour to show in a succeeding article. 


TRADES UNIONS. 

Mr. Watpoxr’s bill for facilitating in certain cases the 
proceedings of the Sheffield commission passed its second 
reading on Tuesday night, and, as the inquiry about to be 
instituted has been sought by both masters and workmen, 
we may assume that the prompt action of Government in 
so important a matter will be satisfactory both to manu- 
facturers and trade unionists. To the public at large any 
light thrown on so difficult a subject will be acceptable, 
more especially if the labours of the commission should 
result in improved legislation. A great variety of interests 
quite separate from the positions of master and workman 
are already suffering from the indirect results of a warfare 
that has raged too long and waxed too hot to be allowed 
to continue if by any legitimate means within the power 
of the nation it can be terminated. The —-_ on 
which the members of the commission have nm chosen 
must recommend itself to the English love of fair-play 
with which, we cannot but believe both parties in the main 
to be actuated, notwithstanding many a hot feud, and 
many an intemperate action that would argue the con- 
trary. To have included in its list men directly interested 
on either or both sides of the question at issue would have 
been to have deprived it at once of its judicial character 
and possibly to have introduced disputation instead of 
argument ; whereas by excluding any element which 
could be suspected of party interest, Mr. Walpole has 
secured an inquiry which will at least be satisfactory on 
the score of impartiality. But the appointment of a com- 
mission and its endowment with “facilities” are only ve 
iniatory proceedings in a matter which will yet call fo 
all the talents of our ablest men, and tax the time, the 
patience, and the self-command of every one connected 
with it. There are now societies existing amongst a large 
and important class of the population which, having been 
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founded for the object of mutual support to members out society at large. It is vain for the large majority of good 


of work, or, of assistance whilst legitimately secking 
higher wages, have since arrogated to themselves other 
functions altogether at variance with the liberty of those 
members, with the freedom of employers, and with the 
interests and social rights of the public at large. Some of 
their rules are “agreements in restraint of trade” with a 
vengeance; and in many instances the action of the more 
prominent associations exceeds anything that can be called 
“restraint” and becomes positive obstruction. An inquiry 
which will expose the causes of so dangerous a state of 
affairs, pointing both to any former injustice which may 
have called protective societies into existence, and to pre- 
sent ignorance and ill feeling which renders their action 
malignant, will confer a benefit both on capital and labour, 
even if it should fall short of the main object for which 
it is instituted. But whether it results immediately from 
the labours of this commission or not, legislation on the 
subject has beeome a necessity. For, on the one hand, large 
sums of money which represent the savings of thousands 
of our countrymen, are placed, by the decision in “ Hornby 
v. Close,” beyond the pale of the law ; and, on the other, 
the command of such sums by small and _ practically irre- 
sponsible sections of the various trades unions, has tempted 
them to dictate to their fellow workmen, to their em- 
ployers, and to the whole rising generation of labour, in a 
manner which, besides being intolerably unjust, must be 
fatal to the best interests of the country. We have before 
us the letters of the secretary of the Amalgamated Society 
of Engineers, calmly announcing that “ his committee” had 
determined “to do away with the system of piece work ;” 
and besides it lies a copy of printed “regulations to be 
observed in workshops,” which are issued by the society, 
have been served on the employers in one of the most im- 
portant districts of the north, and are an authoritative in- 
junction to them to employ not more than one “ boy” to 
three men in eight departments of mechanical engineering 
specified in the notice, every person under twenty-one 
years of age to be counted as afboy. Now that A, B and 
C, being workmen, have a perfect right to agree amongst 
themselves that they will give so many hours work 
for so much money, and will pecuniarily support one 
another whilst demanding that rate, is a fundamental 
truth admitted equally with the right of A, B, C, being 
employers, to combine for the purpose of refusing to pay 
labour at such a rate or at any other rate. But when A and 
B, being lazy men, decide that C, an industrious man, 
shall not work on the fairest terms that can be devised— 
i.e, receiving a contract price for contract work—they 
interfere not only with the liberty of C, but with the just 
rights of the employer, who would have profited by the 
more advantageous use made by C during his contract, of 
the machinery and workshops in which capital was invested; 
and they also interfere with the rights of society at large, 
which demands that its individuals shall at least be free to 
contribute in as high a proportion as they are able to the 
aggregate accumulation of wealth. In this the Amalgama- 
ted Society are acting distinctly in restriction to trade. 
No one with a pretension to honesty can deny for a 
moment that the mandate fulminated by this promising 
body against the “boys” under 21 years of age is 
directly obstructive of trade; it amounts to A B, and C, 
having demanded and obtained the wages they had deter- 
mined on, dictating to A what individuals they would 
allow him to employ, and it clearly infringes on the free 
choice of a profession. which is the vested right of every 
man entering upon life. 

Weagree with the opinion expressed by Sir F. Crossley, 
in the debate on the first reading of this bill a few nights 
ago, that “ much was to be expected from a more concilia- 
tory spirit on the part of employers,” but we cannot concur 
with him in the relative value which he places on concilia- 
tion and legislation, whatever might have been the possible 
effect of the former thirty years ago, and however excellent 
an auxiliary now, it would be, single handed, no match 
for unjust advantages in powerful hands ; besides, concilia- 
tion in such cases requires an exercise of self command, 
self denial, good temper, and good sense, which legislation 
cannot reasonably count upon, and which, if they existed 
generally, would obviate the necessity of all laws. A very 
essential feature also in Sir F. Crossley’s method of con- 
ciliation, was the payment to his 5,000 men of “a little 
more than the market price” of labour, which is in itself 
something like begging the question. The manufacture of 
carpets must be highly remunerative if it will admit of the 
universal application of this principle. In dealing with 
the subject so far, we have abstained from quoting any of 
the constantly occuring cases of persecution and intimida- 
tion to members of Unions and others, which have come 
under our notice; we assume that such practices would be 
repudiated by any of the bodies amongst whom they 
exist. It will be the first duty of the commission to in- 
quire how far the present constitution of trades societies 
countenance, or facilitate the mal-practices which are for 
ever cropping up in the police reports; for the present we 
confine ourseives to the duty of pointing out abuses which 
are openly defended by a class who assume the representa- 
tion of the working man, and amongst these there is no abuse 
more flagrant than that of amalgamating the functions of a 
benefit society and of a trade union proper—if such an insti- 
tution ever had a separate existence—and holding the funds 
subscribed for these almost antagonistic objects in one 
common purse. We have reason to believe that no trade 
union exists which is not also a benefit society to a greater 
or less extent, and which does not owe a large proportion 
of the support it obtains and the funds it possesses to the 
attractions held forth by it asa speeies of savings bank 
and annuity society combined. But these fands which in 
common justice should be separated, and only that portion 
of them which had been specially subscribed for the pur- 
pose devoted to the support of members on strike for 

wages, are nevertheless all at the mercy of the passions of 
the hour, and are voted bya party who have obtained 
possession of them in support of movements like the abo- 
lition of piece work and the limitation of apprentices, 
which are either prejudicial to the finterests of the mem- 
bers themselves or direct infringements on the rights of 





workmen who now see their mistake to remonstrate. 
For years their savings have been absorbed by their sub- 
scriptions to the “society,” and from it they look for at 
least some assistance in their declining years. A single act 
of disobedience to the sovereign committee will disentitle 
them to the advantages which it has been their care and 
their pride to secure, and which they contracted to obtain 
at a time when they little contemplated having the enjoy- 
ment of them compromised by a veto on the best paid 
system of work, or a bye-law forced on the employer to 
prevent the sons from learning the trade of their 
fathers. It may be answered that the majority have the 
power in their own hands, and could remedy the evils we 
have stated if they felt them to be such. Theoretically it 
is so, but practically a body so much distributed as a trade 
society 1s, is seldom the master of its own actions. Once in 
power the committee who generally obtain their place by 
superior volubility, are masters of the position, and, like 
any other ministers, will hold the reins of government as 
long as they can. A judicious distribution of the eight 
shillings a week bounty to idlers secures them a strong 
body of supporters, and enables them to dispose of the 
remainder of the funds in those narrow-minded schemes 
of protection which obtain in every uneducated executive. 

We must reserve the consideration of the effect on trade 
of artifical restrictions of labour for a future occasion. Our 
object at present is to point out manifest injustices to the 
community at large, including both masters and workmen, 
which are openly perpetrated under the trades union sys- 
tem, and to call for a distinct legal enactment against 
these injustices. As we have already said, no principle in 
the constitution of trade societies is more dangerous to the 
liberty of the members themselves than that which permits 
the combination of trade protection and benevolent ob- 
jects. We look, therefore, to the complete separation of 
these interests as the first step in legislation on the subject, 
without which all other provision would be perfectly use- 
less. Let combination, for the purpose of coercion im the 
matter of time and wages, stand by itself, and give it the 
full benefit of the laws of the land, provided always, that 
by its rules and practice it does not usurp authority over 
other classes besides its members ; give to benefit societies 
(pure et simple) a legalization no longer compromised by any 
contamination with a subject at least tending towards 
illegality. The “working man,’ as he who labours only 
with his hands is wont to call himself, to the exclusion of 
all other labourers in this world of toil, will then see what he 
isabout; he will place his savings in an assurance society, 
untrammelled with a condition of obedience to the ar- 
bitrary edicts of a committee, he will separately subscribe 
to his trade union if he thinks it advisable to do so, kuow- 
ing that whatever advantages he may hope to derive from 
it must depend on his always acting in strict conformity 
with the dictates of its managers. ‘The confusion of these 
two objects could only have taken place amongst a class 
profoundly ignorant of financial matters; imsurance com- 
panies are the benefit societies of another class, but which 
of them would have had a single share subscribed for, if 
it proposed to hold its funds at the disposal of a combina- 
tion of capitalists on strike against the current rate of 
interest. 

Admitting the perfect right—though denying the expedi- 
ency—of either labour or capital to combine for the purpose 
of fixing the scale of wages, such a combination should no 
longer be left in the ambiguous position described by the 
Attorney-General, as “not criminal in act, but illegal in 
agreement”; if it be not a wrong act for either masters or 
workmen to subscribe funds for their mutual support in 
obtaining as cheap labour, or as high wages, as they can, 
why should the ordinary protection of the law be withheld 
from those funds? But, on the other hand, if the combi- 
nation has amongst its objects the restriction of the amount 
of work to be done by an individual; the dictation of the 
manner in which he shall contract with his employer, and 
the restriction of the right on the part of the public freely 
to enter upon and practice that particular trade, the union 
or combination becomes at once unjust to persons who are 
not parties to it, and should be rendered illegal in a far more 
penal sense than it is at present. Suppose, for an instant, 
that the whole body of English capitalists combined to 
effect a general reduction of 25 per cent. on the wages of 
all labour, great would be the absurdity and loud the out- 
ery against them. They would, however, be simply doing 
what they liked with their own, and trades unionists, at 
least, could find no fault with them ; but the question of 
wages having been settled, if they then proceeded by 
every means in their power to restrict the flow of capital 
into industries carried on by skilled labour, a positive in- 
justice not only to the members of their own coalition but 
to the class furnishing skilled labour would be perpe- 
trated ; and if, as at present, the law was powerless to stop 
it, we suspect public opinion and public action would deal 
pretty summarily with the case. 

Substitute labour for capital in the last paragraph, and 
we have the present actual working of our great trade 
unions. 

THE ROUNDWOOD RESERVOIR, 

A sHorT paragraph or two in a few of the London 
papers, announced last week thattheembankment of the great 
reservoir of the new Dublin waterworks leaked, and that 
some apprehension was felt for the safety of the structure. 
Probably few of our readers noticed the paragraphs in 
question; they were too meagre, indeed, to attract or deserve 
much attention. Yet it is certain that at one time there 
was only too much reason to believe that the Sheffield 
catastrophe was not much longer to be left without a 
parallel, and even while we write it can hardly be said 
that danger no longer exists. As the Dublin water- 
works deserve to rank among the most important 
yet constructed in the British dominions, and as no 
expense has been spared to render them as perfect as 
possible even to the minutest details, every particular 
bearing on the threatened failure, claims the serious 
attention of engineers. Embanked reservoirs still retain 
their character as the least successful specimens of engineer- 





ing art, and it is more evident than ever that in no depart- 
ment of construction is more incessant care and watchful 
forethought absolutely required to produce a successfy] 
result. The fluid to be dealt with is so insidious in its 
action; the forces to be combatted and restrained go 
powerful; the consequences of disaster so appalling, that 
the formation of a great-embankment intended to hold 
up millions of tons of water, hanging, as it were, over a 
populous and fertile district which may in an hour be 
left a desert waste, constitutes in all probability the most 
responsible duty which can by possibility devolve on the 
engineer or the contractor. The best talent has been at 
the disposal of the Dublin corporation; there is every 
reason to believe that the Roundwood reservoir has been 
formed with the greatest possible skill, and the fact that 
it has been threatened with a serious danger almost at the 
moment when it was first nearly filled, certainly attords 
subject for reflection, and may well excite a little wonder 
and some curiosity, 

Before entering into a detailed account of the events 
which have taken place within the last two or three weeks 
at Roundwood, it will be well to describe the coustruc- 
tion of the reservoir as far as may be necessary to render 
the nature and locality of the leak, and the means adopted 
for drawing off the water, perfectly clear. Those of our 
readers who desire still farther information must 
refer to Tue Enoineer for August the Isth, 1865, page 
97. The supply of water obtained from the river 
Vartry, a stream rising in the Wicklow mountains, which 
is stopped, after running about seven and a-half miles, by 
an embankment thrown across the valley, some 20U0ft, 
long and 65ft. high at the deepest part. The reservoir 
will contain, when full, about 2400 millions of gallons or 
two hundred days’ supply. The embankment is 2sft. wide 
at the top, and at the base in the deepest part of the valley 
380ft. ‘Lhe outer slope is two and a-half to one, and the 
inner slope three to one; the total quantity of earthwork 
amounting to 320,000 cubie yards, The puddle wail is 
vertical, 6ft. wide at the top and 18ft. wide at the bottom, 


we 
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and is carried down right to the solid rock through 
its entire length. The bye-wash is 300ft. long. The 
work appears to have been thoroughly well executed 


throughout, and no leakage whatever has taken place, 
either through the embankment or under it. The 
puddle wall therefore is practically tight, and the settle- 
ment of the embankment, since the reservoir has been filled 
up within four feet of the overtlow sill, has been too small 
to measure. The great ditiiculty to contend with in con- 
structing a reservoir such as this under consideration, lies 
in devising means of withdrawing the water intended to 
supply the mains. Many persons believe to this day that 
the cast iron pipes which traversed the Sheffield reservoir 
embankment were the indirect cause of its destruction. It 
is no easy matter so to pass a couple of great pipes through 
an earthern structure that they may be secure from frac- 
ture, and that the passage of water along them outside by 
leakage may be effectually prevented. It will not do to fit 
them nearly tight—they must be absolutely tight. A rat- 
hole may cause the failure of an entire embankment for 
reasons so perfectly well understood by every engineer 
who has thought over the matter at all, that we will not 
enter upon any explanation. 

Now it is just in this point that the Roundwood reservoir 
is imperfect, and it is not a little instructive to perceive in 
how very simall a matter it is defective. No attempt was 
made to lay the mains directly in the embankment; a 
tunnel or subway was formed in the eastern end of 
the embankment by first excavating an open cutting into 
the solid rock, and then covering the cutting with a semj- 
circular stone arch, 4ft. thick, The completed tunnel is 14ft. 
high and 14ft. wide. Nearly at the centre of the length 
of this tunnel is a brick wall, or “ plugging,” 20ft. thick, 
carefully dovetailed into the rock at each side. Through 
this plugging are laid two cast iron maifis—one 48in., the 
other 33in. in diameter. The larger pipe is intended as a 
relief pipe, to draw off the water in floods; it is led 
round to the tail of the bye-wash near the old river 
bed. The smaller main conveys the water intended 
for the supply of Dublin to the filtering reservoirs. At 
the outer end of the tunnel is constructed the valve house; 
the inner end is terminated by a water tower, into the 
bottom of which the 33in, pipe is carried, and in the sides 
of which valves are placed in such a manner that the water 
can be drawn from different levels, It will be understood 
from the foregoing that the water enters and fills the inner 
end of the tunnel up to the plugging, but that the outer end 
for a distance of about 150ft. is or should be dry. We are 
not prepared to say exactly at what part in its length the 
tunnel is crossed by the puddle trench, nor is it a matter of 
much moment. It will be seen that the pressure of the 
water within the tunnel tends to burst up the arch, a force 
which would be resisted by the superincumbent weight of 
the embankment and of the water with which it is per- 
meated up to the puddle. As it cannot be doubted that the 
embankment is so permeated, it is clear that the vousoirs 
are in a neutral condition up to the plugging, always sup- 
posing that the puddle wall coincides with this last. All 
this portion of the work appears to have been well arranged 
in principle, yet the tunnel on the construction of which 
we have dealt at such length, is at this moment the weak 
part in the embankment. 

About three weeks ago Mr. Neville, the engineer to the 
corporation, detected a leak in the tunnel, of course on the 
outer side of the plugging. A small quantity of water 
entered by jets or spits, it was not easy at first to deter- 
mine exactly from whence. Mr. Neville did not regard 
the leak as being of consequence, and proposed to collect 
and carry away the water. By the following day, however, 
the influx had considerably increased, and it then became 
apparent that the water was forcing its way between the 
vousoirs into the tunnel, What this denoted will be easily 
understood by hydraulic engineers. Itsimply proved that 
the water was forcing its way under the embankment, and 
as the streams were highly coloured with clay it was more 
than probable that the base of ‘the puddle wall was being 
disintegrated. Late that night Mr. Neville called on Sir 
John Gray, chairman of the Waterworks Committee, and 
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stated that the leak was “very serious.” Sir John imme- 
diately telegraphed for Mr, Bateman, of London, and Mr. 


=— 


Duncan, of Liverpool. The first-mentioned gentleman 
could not set out for Ireland immediately. he latter 
arrived in Dublin on the following evening. Meanwhile 


Mr. Neville reported “that he was considerably alarmed 
at the state of affairs, and that something should be done 
at once.” Late at night Mr. Duncan inspected’ the em- 
bankment by torch light, in company with Mr. Neville and 
Sir John Gray. A portion of the front of the embankment, 
some 4ft, in diameter, began to subside, The leak amount- 
ing to about fifteen cubic feet, or over 400 gallons per 
minute, Mr. Neville might well say that “something 
should be done.” The only course open was to draw off 
the water, then standing within about 4ft. of the bye-wash 
sill. 

The first step taken was to cut down the bye-wash, and 
this would have been right in any case. It will be asked, 
why was not the 4ft. main opened at once, This brings us 
to the most remarkable feature of the entire affair, and in 
order to explain why it was not opened we must go back a 
little. Some time »reviously the gear for working the 
sluice valve of the 4ft. pipe was found to work stiffly; it 
was taken up and sent to the makers in Glasgow to be put 
right, and the valve was secured, or thought to be secured. 
In endeavouring to let off some water, however, long be- 
fore the leak was discovered, the valve was broken “ by 
accident,” and, although the pipe was not fully opened, the 
water escaped ina torrent. In order to stop it a ball, 55in. 
in diameter, was introduced into the inner mouth of the 
tube, and there it was held by a pressure of about eighteen 
tons at the moment when it was most desirable the main 
thould be opened. Attempts were at once made to remove 
the ball by grapnels, without success, The following 
report, sent to the Lord Mayor at Dublin, will best explain 
the position of affairs at the time. 

“* Engineers’ Office, Vartry Lodge, Roundwood, 
February 10th, 3 p.m. 

““My Lord,—We have the honour to report, for the informa- 
tion of your lordship and the Council :— 

“The quantity of water issuing from the leak remains, as nearly 
as possibly can be ascertained, to correspond with the quantity 
observed on Thursday morning—namely, about one quarter of a 
cubic foot per second, although the points of discharge have in 
some instances changed positions. To day the water is’ less 
coloured than heretofore, which we deem a favourable feature. 

‘Careful levels have been taken periodically along the main 
puddle trench and immediately over the line of tunnel. They 
remain as first observed. 

‘At half-past nine this morning the water was let off bya 
temporary opening cut in the bye-wash, which will be extended 
and deepened, so as to enable us to send such a quantity of water 
down the Vartry, below our works, as circumstances may appear 
to require or admit. By this means 5ft. in depth over the surface 
of the reservoir can be drawn off, or about one-fifth of the total 
contents of the reservoir when filled. Further reduction in the 
quantity will be run off by the existing pipes. 

_“* The ball has not yet been got out of the mouth of the 48-in. 
pipe. Preparations are in hand for effecting this object, which 
will be put into operation in the course of this afternoon. 

** From careful and repeated examinations of the roadway along 
the bank, as also over every portion of the back bank and line of 
puddle gutter already referred to, we have been unable to detect 
any indication of displacement or movement, and up to the pre- 
sent we do not see any just ground for " 

“* PARKE NEVILLE. 
“ THomas Duncan.” 

On the following day Mr. Neville—who, we regret to 
say, was seriously hurt by falling into a hole while on the 
works—wrote thus to Sir John Gray :— 

** Roundwood, 11 a.m., 

? as “Monday, 11th Feb., 1867. 

_ “My dear Sir John,—I beg to say that there is no perceptible 
increase of leak. No difference of level of puddle on top, nor 
any sinking at former hole. 

“‘No appearance of any other sinking. Cut in bye-wash was 
kept running all night with three valves on tower; this has 


lowered the reservoir from 3°252 to 3°90 below top water, or 
about Sin. 


“Ihave directed the opening-in bye-wash to be increased 
as rapidly as men can get at it, and the valves in the tower 
will not be shut again, so I hope by to morrow to be able 
to report a very much larger sinking of the water. I have 
nothing further to add to what was stated in the joint report of 
Mr. Duncan and myself yesterday. ** PARKE NEVILLE.” 

The “three valves on tower” refer to the discharge 
through the 33in, main. Every attempt to remove the 
ball from the 48in. pipe by grapnels alone proved abortive, 
and it was therefore p te toclose the outer end and to 
force in water by pumping to dislodge it. For this purpose a 
steam fire engine, supplied some time since to the corpora- 
tion by Messrs. Shand and Mason, was employed, and 
on Wednesday, the 13th inst., the operation was success- 
fully performed, and the ball floated out, and in a short 
time the discharge from this pipe was fully established. 
The work of cutting down the bye-wash was continued as 
a precautionary measure, but the subsidence of the water 
was so rapid that by this time nearly all danger must be 
atanend. It is certain that very shortly after the re- 
moval of the ball the good people of Dublin, who had 
been previously in no small excitement, began to quiet 
down, and at this moment no apprehension is felt regard- 
ing the ultimate safety of the embankment, either by the 
engineers or the inhabitants of the neighbourhood. 

It is at present, of course, impossible to say exactly to 
what defect the leak must be attributed. One gentleman, 
an engineer, we believe, stated to the corporation that had 
the arch been asphalted the leak could not have occurred. 
This may be quite true, but the leak into the tunnel really 
mattered véry little. As an evidence of the presence of 
water beneath the embankment it served a very good pur- 
pose. If the arch had not leaked, the first evidence of mis- 
chief would possibly have been the escape of water at the 
toe of the bank. By the time it had found its way there, 
irreparable damage would in all probability have been 
done, It will now be necessary to eut down to the crown 
of the arch in order to make the bank water-tight, a 
troublesome and expensive operation. We have in the 
entire affair another instance of the great difficulty of 
making a perfectly water-tight joint between puddle and a 
different substance, such as iron or stone, In all cases 
direct joints should be avoided. Even when clay rests on 
solid rock we cannot consider the work perfectly secure. 





A trench should be excavated, at whatever cost, in which 
the puddle may rest. The water must then turn four angles 
before it can escape, and experience has demonstrated that 
under such conditions, if the puddle is properly prepared 
and put in, leakage is impossible. No difficulty would 
have existed in letting it into the crown of the Roundwood 
arch, and until it is so let in the reservoir may be at an 
time exposed to a danger similar to that from which it 
has just escaped. 





DEATH. 
On the I4th inst., at The Ardwick, Manchester, in the 46th year of 
his age, JOHN FAIRBAIRN, Esq., eldest son of William Fairbairn, Esq., of 
Manchester. 
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Ir is undeniable that a practical engineer views with a 
strong feeling of repugnance any abstruse and intricate 
mathematical investigation relating to the subject of con- 
struction in general. Yet it is impossible to conceal the 
fact that the time is fully come when it is absolutely neces- 
sary for an engineer, practical or theoretical, or both as he 
ought to be, to become conversant with the means of 
working ordiuary mathematical formule, and of deducing 
practical data and rules therefrom. We ourselves are no 
advocates of the use of what are termed the higher mathe- 
matics, including the calculus, in connection with problems 
of geen engineering, and we consider that the difficult 
and recondite language in which the results of many 
valuable investigations have been couched, has not 
only rendered them useless as a rule to the profes- 
sion, but has mainly contributed to disgust those not 
scientifically inclined with subjects which undoubtedly 
both merited and claimed serious attention. We know 
that every problem and calculation of vital impor- 
tance to the engineer may be investigated analytically, 
and the result placed before him in simple and intelli- 
gible algebraic language. On this point we require no 
corroboration, but there are probably many who may 
think otherwise on the matter, and to them we can 
cordially recommend the volume on our table at the 
present moment. Mr. Stoney bas admirably and lucidly 
investigated nearly every case that could possibly occur in 
connection with the theory of strains upon different struc- 
tures and upon their component parts, and although, in a 
few solitary instances to which we allude, the character of 
the investigation becomes unavoidably somewhat compli- 
cated, yet the whole of the book can be read and appre- 
ciated by any one possessing an elementary knowledge of 
mathematics. The introductory chapter is devoted to 
clearly defining the meaning of the terms that the reader 
will meet with in the further perusal of the book. The 
author states the three great fundamental laws upon 
which are based all calculations pertaining to transverse 
strains, which include the resolution of forces, the 
principle of the lever, and the equality of moments. He 
also makes the assumption usual in all theoretical investi- 
gations which supposes the girders or beams treated of, 
unless otherwise stated, to be without weight. This 
supposition in practice produces no difficulty or error, since 
in small examples weight may be altogether disregarded, 
or considered to be covered by the margin of safety 
allowed, and in larger examples all that is requisite is to 
add a certain proportion to the live weight, suggested by 
actual experience, or drawn from existing analogous cases, 
and proceed with the calculation. 

The assistance afforded by a continuous web to the 
flanges of a girder in relieving them of a portion of their 
horizontal strains has been variously estimated, and has 
been stated to amount to so much as one-sixth. The 
actual value of the continuous web, regarded in this light, 
varies directly as its thickness, but when it is very thin 
the horizontal strains developed within itself bear so small 
a ratio to those created in the flanges, that the former may 
be disregarded; and, on the other hand, it obviously would 
not do to increase the thickness of the web for the sole 
purpose of helping the flanges. In treating of girders and 
semi-girders, or cantilevers with braced or thin continuous 
webs, the author has rejected all consideration of any 
trifling efficiency that the web might possess in this 
manner, but in Chapter IV., on girders of various sections, 
the moments of rupture are given for the two cases. In 
this chapter the student, particularly, will find that the 
relative theoretical merits of girders of different form are 
fully treated of, and also the most advantageous method of 
disposing available material. The object in designing any 
beam or girder is to place all the material as far as 
possible from the neutral axis, so as to obtain a 
maximum of resisting leverage. The less material that 
is put near or at this line the better, as it has very 
little effect in contributing to the strength of the 
girder. This fact will corroborate the author's statement 
that the centre of solid round girders is nearly useless, 
which he proves as follows:—‘“ The strengths of two 
cylinders of equal diameter, one solid and the other 





hollow, are as = S 5 in which r and r, are the ex- 
—r 
ternal and internal radii ; let r = ar,, then the ratio 
4 
becomes Ga “— D’ If, for example, x = 2, the loss of 


strength in the hollow cylinder amounts to only one- 
sixteenth of that of the solid cylinder, while the saving of 
material amounts to one-fourth.” The practical deduction 
is, of course, the employment of hollow instead of solid 
beams and cylinders. We think the mathematical part of 
Chapter IV. might have been rendered a little clearer had 
the author started with the general equation, M 





Ix Z ; which he gives afterwards in the chapter on 


deflection. He virtually does so in the foot note when he 
gives the value of I for a solid rectangular heam = 
/By? dy; but this fails to point out in so distinct a 
manner that all the values for M are compound. 
Chapters VIL. and VIL are devoted to the subject of open 
web girders with parallel flanges, including not only the 
simplest type, having but one series of triangles, as exem- 
plified in a Warren girder, but also the lattice, which pos- 
sesses several systems of triangulation, whether constructed 
with a racing alone or with vertical and diagonal 
combin The methods of arriving at an accurate com- 

utation of the strains upon the separate members are 
ully gone into, and the relative advantages, in a theoretical 
and practical light, of the various examples, impartially set 
forward. We think the author has hardly done justice to 
the t practical superiority of the lattice form over that 
of a Warren girder, ——— but a single series of triangles, 
and unquestionably deficient in rigidity. The para- 
graph relating to the ambiguity respecting the ultimate 
route that may be taken by the strains deserves attention, 
as it will serve to demonstrate that the strains will not 
always go in the direction they may be intended to, and it 
would prove rather an awkward circumstance for a designer 
to find the strains going in the direction opposite to that 
which he had marked out for them. The vertical com- 
ponent of the load upon any part of a lattice girder aaa 
omen and the angle between the bars of the web an 
the flanges, all the horizontal strains vary as the tangent, 
and all the diagonal as the secant of that angle. The 
question of static loads, whether uniformly distributed or 
otherwise, is comparatively easily mastered, but some 
study will be required to thoroughly comprehend the action 
of a dynamical load, such as the transit of a heavy train. 
In calculating the strains upon bracing there are two im- 
portant points to be kept in view. One is, that the strain 
acts in the direction of the length of the brace, and that 
the brace is never exposed to any transverse strain worth 
consideration; the other is, that compressive and tensile 
strains act in opposite directions, tending to mutually 
destroy or nullify each other’s effect, consequently the 
actual strain upon any brace is compressive or tensile, 
according as one or other preponderate. Compression 
being termed plus and tension minus, if we put F to repre- 
sent the resulting and actual strain upon a brace we shall 
always have F = (S — T), or F = (— T + 8). 

So long as the flanges of a girder are horizontal and 
parallel to one another, and the bracing between them in- 
clined at a constant angle, there is no necessity, in conse- 
quence of the simplicity of the formule applicable to such 
instances, for availing one’s self of the use of computation 
by scale, in which the various strains are ascertained 
from accurately drawn diagrams. When, however, we 
proceed to the determination of the strains upon the 
several component members of structures where sim- 
plicity and uniformity of design is departed from, and in 
which the relative inclination of these members to one 
another is continually changing throughout the whole 
structure, the method of analytical calculation becomes no 
longer practicable. The formule would not only become 
exceedingly numerous, but would be of a nature so intricate 
and complicated as to involve a great waste of time and 
labour, more especially when a shorter, and for all practical 
purposes an equally accurate method, is afforded in the 
manner described. The bowstring girder, the braced arch, 
cranes with curved outlines, and the many forms of 
curved roofs now so much used for large railway stations 
and exhibition buildings, are the examples selected by 
Mr. Stoney to illustrate the computation of strain by 
scale. There is one instance in which the strains upon a 
bowstring girder may be obtained with equal facility by 
mathematical investigation. It is when the load is 
uniformly distributed over the girder by being suspended 
from uprights to the bow, for under these conditions the 
diagonal bracing has little or nothing to do, and the com- 
pression on the top member, and the tension on the lower, 
are equal. This equality, however, is based upon the 
assumption that the curve of the bow does not sensibly 
differ from that of a parabola, which it need not do if 
properly designed, and yet be a true are of a circle. We 
heartily endorse the remark of the author that “the bow- 
string girder seems suited for large spans,” and consider it 
not only suited for such cases, but the best form for 
bridges where the span exceeds certain dimensions. On 
the other hand, as the workmanship is rather more expen- 
sive and troublesome than in girders with parallel horizontal 
flanges, it is not an economical form for small bridges. 
As the method of calculating strains from diagrams is 
liable to error, and moreover error of an accumulative 
nature, which it is not easy to detect, the amount of the 
strains should always be checked, as their calculation pro- 
ceeds by the “method of moments.” If the computation 
be accurately performed the results at any given part of 
the design will always tally sufficiently closely to demon- 
strate at once whether any error has been fallen into. 
Should a discrepancy present itself, the only safe, although 
not a pleasant plan, is to go over the calculation again, 
and find out where tke error lies and correct it. The 
deflection of cantilevers and girders of different sections is 
investigated in Chapter LX.; and although from the nature 
of the case mathematical reasoning has been unavoid- 
ably introduced, yet the results are given in equations 
presenting no particular difficulty of solution for the various 
cases that may arise. The comparative deflection of solid 
and open web girders depends altogether upon the action 
exercised by the web upon the initial strain on the flanges. 
Paradoxical as it may seem, if the strain per square inch 
along the flanges of two of these girders were equal, their 
deflection would be also equal, supposing them to 
have the same span and depth. ‘The construction 
of the web does not exert so much influence on the cur- 
vature of the flange as is commonly supposed, but as a 
solid web does affect, to some extent, the unit strains on 
the flanges, it is evident that a fair comparison of the 
deflection of a plate and a lattice girder cannot take place. 
Thus, in girders with parallel flanges of equal area where 
the stiffness of the web may be neglected as an inde- 





pendent beam, making A = 2a, we have the deflection 
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After investigating analytically the theory of continuous 
girders, a difficult subject to treat so satisfactorily as the 
author has done, he carefully sums up, for the benefit of 
the practical reader, the chisf points connected with their 
use. The principal advantage of employing the continuous 
system is that a smaller amount of material is required in 
the flanges, and that a portion of the weitht is shifted 
from the centre of the spans nearer the supports. To 
obtain the full benefit of this principle the bridge should 
consist of more than two large spans, and the perma- 
nent load should bear a considerable proportion to the 
moving one. It should be borne in mind that in con- 
tinuous bridges of two spans the girders are subjected 
over the pier to a strain equal in amount, though opposite 
in character, to that which the girder at either span would 
sustain at the centre, supposing it were non-continuous, and 
therefore the maximum strain is not diminished, but only 
shifted to another point, and yet many bridges have been 
constructed on this principle, where the section has been con- 
tinued throughout of reduced dimensions, simply because 
it could be safely reduced at one point. Two short chapters 
on the relative weights and economy of girders of different 
form and construction, bring to a close one of the most 
welcome additions that the past year has made to our pro- 
fessional library. In Mr. Stoney’s volume the professional 
man, the young engineer, and the student, will find a safe 
guide and valuable assistance towards calculating the 
strains upon every description of iron structure that they 
may be called upon to design. At the present time, 
when we are about to employ a more expensive substitute 
for wrought iron which has served us so long and faith- 
fully, it is not only incumbent but absolutely imperative 
for every engineer to be able to place the material in his 
designs where it is wanted, and not where it is not wanted, 
and the only means of arriving at this knowledge is by a 
thorough theoretical acquaintance with “The Theory of 
Strains.” The knowledge so acquired may, and in fact 
must be, modified in accordance with the suggestions due 
to experience and practice, but the knowledge must come 
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first. However great a man’s natural aptitude 
may be for proportion and construction, the days 
are past when he can trust solely to their aid. 
An engineer must possess these qualities, but __ 
they alone can no longer qualify him to become “~{< 
eminent in his profession. Of all books, scientific ’ 
works most require a clear and bold text, and the 
publishers have done everything that could be 
effected in this way towards rendering the volume 
a success. We shall look with much interest 
for the appearance of the second volume. 








ROLLING STOCK ON THE GREAT 
SOUTHERN RAILWAY, BUENOS 
AYRES. 

WE illustrate above and at page 162 a standard tank 

locomotive, and a composite carriage, employed in 

working the Great Southern Railway, Buenos Ayres. 

This line runs from the city of Buenos Ayres to Chas- 

comas, a distance of about seventy-one miles, with nine 

intermediate stations. Three-fourths of the distance are 

level, or laid with gradients not exceeding 1 in 1,000. 

About 16 per cent. of the line has no gradient steeper 

On 8 per cent. the inclines do not exceed 

1 in 200, and there is one exceptional gradient of 1 in 90, 

The curves are all of an easy character, having very 
large radii, and do not injuriously affect the working of 
the railway, which is laid to a gauge cf 5 ft. 6 in., and 
is for the most part single line; there is no gravel ballart 
whatever on the line -— the rails, which are of the ‘* Bar- 
low” section, weighing 90 lb. to the yard, being laid 
upon the mould of the country. The present method 
of working the traffic is to run mixed trains (of wagons 
and passenger carriages) only. The engines are calcula- 
ted to take heavily loaded trains, say of twenty-one 
wagons, up an incline of 1 in 200, at a speed of twenty- 
five miles per hour. Asa proof that this calculation of 
power is not excessive, the engines have actually taken 
up heavier loads. 

The fuel for the engines is exported from this country, 
therefore economy of consumption is of paramount importance. In _ ing wheels by compensating levers. The boiler contains 143 brass 
transporting material during the construction of the line one of | tubes, each 10ft. 14in. long, and ljin. diameter outside. The 
the engines burnt only 9 lb, to 10 lb. of coal per mile, with an | copper fire-box has a heating surface of 64ft; the tube-heating 
averave load of twelve wagons per train. The engines have | surface is 694ft., andjthe total heating surface, 758 square feet. 
outsid» cylinders, 13in. diameter, cast purposely thick to admit | The working pressure is 120 lb. per square inch. The tires are of 
of being bored out to a larger diameter if required. The length | best Yorkshire iron. There are two tanks, extending from behind 
of stroke is 22in. The driving wheels, four coupled, are 5ft. | the fire-box to the front of the smoke-box, one placed on each side 
diameter. The forward end of the engine is supported ona bogie, | of the engine, and carrying together 600 gallons of water. The 
with four wheels 2ft. 8in. diameter. The trailing wheels are | weight of the engine is about 25 tons in working order. All the 
behind the fire-box, the springs being connected to those of driv- | locomotives in use on the line are of exactly similar construction 
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in every respect, and were made by Messrs. Robert Stephenson 
and Co., of Newcastle-on-Tyne. The working pressure is 120 1b. 
per square inch in the boiler. The drawings for the rolling 
stock were made by Mr. Wm. Tijou, who was also employed as 
Mr. Trevithick’s assistant in the superintendence of its con- 
struction. 

The composite carriage, as shown on page 166, was manufactured 
by Messrs. Brown, Marshalls, and Co., of the Britannia Works, 
Birmingham. The carriage consists of three compartments, one 
long first-class in the centre, containing sixteen seats, and two 
second-class, placed one at each end. The extreme length of the 
carriage is 22ft., the first-class compartment being 12ft. long to the 
centre of the partitions, and the two second-class 5ft. each from 
centre of partitions to outside end of carriage. The extreme 
width at elbows is 8ft. Gin. The height in middle, from top of 
floor to under-side of roof-boards, is ft. 3in.; and the height from 
under 7 of the bottom side, which is 4in. deep to the under- 
side of the roof-boards measured at the side of the carriage, is 
5ft. 6in.; the roof-boards are consequently set to a regular curve, 
having a cambre of 5in. 

The bottom and sides are of the best American white oak, in 22ft. 
lengths, 94in. wide, and 4in. thick, rebatted down on the outside 
to 24in., and grooved jin. deep by jin. wide, to receive the bottom 
quarter panels, and are also rebatted on the top and inside 1}in. 
equare to receive the flooring boards. The end between the 
shoulders are 6ft. ]lin. in length, and in scantling 8in. by 4in., 
tenoned into the bottom side with lin. tenon at each end, and 
secured with two jin. iron pius and two wrought iron corner plates 
10in. long each way, the section of the iron next the angle being 
2in. by fin., and at the extreme end 2in. by jin. These angle 
irons are fitted with six gin. hexagon-headed coach screws, 3in. 
long, and bound on the outside with a corner plate, 2jin. wide by 
in. thick, 10in. on the end and Yin. on the bottom sides, let in 
flush and screwed on with eight 2in. No. 16 screws. There are five 
intermediate cross-bars, viz., one centre and four other bars, the 
centre bar being 8in. wide by 4in. deep, rebatted on the top and insides 
to receive the flooring ; the scantling of the four other bars is 6in. 
by 2jin., framed into the bottom side with jin. tenons, coming op- 
posite the transverse bearers in the under frames, and lapped on 
the top of the bottom side, and screwed with two 4in. screws 
(No. 22) at each end, and further secured with similar wrought- 
iron corner plates to those before described. The flooring is of 
the best Christiania red deal, laid in two thicknesses of jin. each, 
laid diagonally—three coats of oil-paint being given on before the 
work was put together. This flooring is secured to the bottom 
frame by 24in. screws (No. 18), two screws being put into each end 
of each ; asimilar screw is also put, through each piece of 
flooring, into each of the intermediate cross-bars, and two 1}in. 
screws inserted between each of the intermediate cross-bars. 
There are four corner pillars of American white oak, 34in. by 
3}in., tenoned into the bottom side with a lin. tenon, screwed 
down with 3}in. No. 18 screws, and further secured at the bottom 
with two knee-plates, each 2}in. wide, and 8in. long each way, gin. 
thick near the angle, and eee off to fin. on the ends. These 
plates are fixed with 2}in. bolts and nuts at each end. The door- 
pillars, of which there are 16, are 3jin. by 3in., and show 2jin. on 
the outside, tenoned into the bottom rail and also into the cant rail 
with gin. tenons, and securely fitted with 2}in. screws, and also with 
one jin. iron pin in each pillar, Six partition pillars, 4jin. by 
34in., tenoned into the bottom side and screwed down with 33 in. 
screws, and also tenoned into the cant rail with a gin. tenon, and 
pinned with one jin. wrought iron pin. These pillars are ved 
so as to allow the quarter lights and Venetian blinds to slide up 
and down at will in the same way as the ordinary door-lights in 
railway carriages generally. The cant rail is 22ft. long, 34in. 
by 3}in., framed on the standing pillars, and tenoned at each end 
with gin. tenons; also framed into the corner pillars, pinned 
together with }in. pins, and bevelled to the corner of the roof. 

For the second-class carriages, the seat and partition rails are 
3in. by 24in., framed and lapped to the door pillars, and secured 
at each end with two 3in. screws (No. 20), framed l6in. from the 
floor to the top of front seat-rail. The back seat-rails are 3in. 
deep and 2in. wide, framed at the same height from the floor as 
the front-rails in the partition pillars, and lapped on one side to 
admit the partition boards, which are lin. thick. The seats are 
of yellow pine, lin. thick, slightly hollowed towards the back, and 
raised towards the front edge, where it overlaps the seat-rail, and 
finishes off with a round. The backs are also of yellow pine, and 
made to what is commonly known as the “ skittle ” back shape. 
as will be seen from the section. There are two complete parti- 
tions of lin. boards separating the first and second class compart- 
ments, no partition being required between the first-class seats. 
The roof-sticks are of the best ash, 24in. by 2in., spliced into the 
top of the cant rail, and the boarding is of best Christiania red 
pine, 7in. by lin., grooved, and tongued with lin. iron No. 14 
wire guage, and secured with 2in. screws. The boards are painted 
with three coats of oil-paint, and covered with canvas, bedded 
on white lead. The inside covering of the roof and roof-sticks, 
doors and sides of partitions in the first-class compartments, are 
covered with ornamental oil-cloth, and in the angles of the roof 
gilded mouldings. The seats of the first-class compartments are 
made of cane-work similar to that used in chairs, instead of 
being stuffed in the usual way. Each seat, as will be seen 
by the illustration, is a separate arm chair, the moulding 
covering tke joint between the two seats. The seats can 
be readily taken asunder and removed for repairs at any 
time, and others laid into their places. The woodwork of these 
seats is of Spanish mahogany, highly polished. The side framing 
consists of waist, fence, and ventilator rails, the two former 
framed, and permits of the Venetian blinds, quarter lights, and 
ventilator sliding as before named. The ventilator rails are so 
arranged as to allow of sliding ventilators working horizontally in 
the first-class compartments, and being stationary in the second- 
class, The ventilators extend throughout the whole length of 
the carriages between the standing pillars, cant and ventilation 
rails. The distribution of the framing is distinctly shown in the 
omy and it will be observed that there is no pannel boarding 
above the fence rail. The end framing consists of five upright 
pillars and three cross rails, and one compassed top rail framed 
as before’ described, and covered with jin. panels of Honduras 
mahogany, all the joints being protected by handsome mouldings. 
The inside cornice is of red pine, 2in. by lin., and the outside 
cornice is of mahogany, 2in. by ljin., beaded on the outside edge ; 
and the end cornice is ljin. by ljin. beaded as before. The 


framing of all doors is of American white oak ; Venetian blinds 
are placed next to the outside of the doors and the glasses inside 
them. In fact, the Venetian blinds take the place of the old 
gauze wire blinds in use formerly in English carriages. The doors 





are hung to the pillars with three brass double hinges, each two 
inches long by 2}in. wide and 5-16in. thick ; outside diameter of 
hinge, Sin. The doors are cased on the inside with gin. Honduras 
mahogany. Hat rails, nets, straps, and all the proper conveni- 
ences are fitted up inside the carriages, and so fitted as to be re- 
moved and replaced at will. 

The whole of the under frame is of American white oak, and is 
21ft. lin. long over headstocks, and the extreme breadth over 
soles is 7ft. 7}in. The scantling of the soles, headstocks, and two 
principal cross bearers is 4in. by 34in., well framed and secured 
with corner knees, &c. The four diagonals are 8in. by 34in. The 
bolts are fin. diagonal, and secured by split pins. In addition to 
the corner knees the frame is bound and drawn together by long 
tie-bolts jin. in diameter, running longitudinally and transversely 
through the framing timbers, as shown in the plan. All other 
bolts have hexagonal heads and nuts, and the Whitworth thread is 
the only one used. ‘The iron plates are of 8. C. Crown iron, of the 
description known as W, and bolted against the inside of the sole, 
6ft. 10jin. being between the outside of the plates. The axle boxes 
are of cold blast iron. The scroll iron is of Yorkshire, bolted to 
the sole with fin. bolts. The draw bar is of Lowmoor cable iron, 
w th a frame and volute spring in the centre. The safety chains 
are of 8. C. iron, 2ft. 3in. from centre to centre. The stephangers 
are of 8. C. iron. 

The sides, ends, &c., are painted and highly varnished, coats 
of arms, &c., being beautifully executed. The ironwork is bronzed. 
The interiors of the second-class compartments are grained in imi- 
tation of oak, and varnished. These carriages were first erected in 
England, taken asunder and sent to their destination, and again 
erected for traffic at Buenos Ayres. 


RAILWAY POINTS AND SIGNALS. 

NeaRLY a million of persons travel every day on the railways 
of the United Kingdom. Most of these persons have from time to 
time observed!the large red discs or the extended semaphore arms, 
the red, white and green lights, which, as they think, guide 
trains to their destinations, and preserve them from collisions 
and other serious misadventures. Very few travellers, however, 
have anything beyond a vague idea of how these signals are 
actuated, what language they speak, or in what manner they 
operate so as to guide to safety or warn from danger. Even 
of those who know well the construction and operation of points 
and signals as separate mechanisms, many are unacquainted 
with the arrangements by which they are co-ordinated in their 
action and combined into one exact and unerring system. We 
purpose to illustrate these arrangements as they have been 
carried out in one of the most complicated cases, that of the 
Cannon-street terminus, by Messrs. Saxby and Farmer, to whom 
this great and difficult work was entrusted. 

In the early youth of the railroad, signals formed an essential 
part of its equipment, and, though they were then imperfect in 
construction and rude in action, they satisfied tolerably well the 
wants of the time. But as the railroad extended its arms in all 
directions, branching hither and thither, converging to a terminus 
or diverging from a junction, the arrangement and working of 
signals involved problems of extreme complexity, problems all 
the more difficult because a failure in their solution might cause 
incalculable loss to railway proprietors and injury to railway 
travellers. The conditions of such problems have at length 
been reduced to their simplest form, and by arrangements which 
are neither costly nor complex, security in working points and 
signals has been attained, as great as the imperfection of all 
human mechanism will permit. 

Not at junctions only, but also at most stations, and, above 
all, at terminal stations, points are required to shift trains from 
one line to another. At the greater stations where trains are 
frequent, it is constantly necessary to change the platforms for 
arrival. One platform may be occupied by one train, another 
train coming up must therefore be directed to another platform. 
Trains have to be drawn away from their arrival platforms and 
guided into those used for departure, and locomotives have to 
be directed now hither, now thither, to perform those operations 
of hauling and pushing which are so necessary, but which, to 
the uninitiated, appear so confused and perplexing. In all such 
cases the mere movements to and fro are of course entirely in 
the hands of the engine-driver; the deviations from side to side 
are exclusively under the control of the pointsman. There are 
thus two authorities who have to be co-ordinated by some 
system which shall make them work harmoniously together. The 
system, reduced to its simplest terms, is this :—The engine-driver 
is toldjthat when a certain semaphore arm stands out horizontally 
before him, or when a certain red disc presents its broad face 
towards him, or when at night a certain red light meets his 
view, the line is barred against him; on no account must he 
proceed, but must then and there stop short and remain till 
further orders. He knows nothing of the reason for the delay, 
nor need he know; the signal tells him that danger is a-head, 
and however vexatious or unaccountable the stoppage may be, 
obey he must, on peril of life and limb, not to himself only, but 
to hundreds besides. When the semaphore arm is lowered, 
when the disc is turned edgeways towards him, or when a green 
or white light takes the place of the red glare, he may proceed, 
for those signals tell him that the line is clear. As signals con- 
stitute the organ of communication with the driver, almost 
everything depends on their being properly worked. In former 
times a station-master, porter, or some other employé, put signals 
at safety or danger, as the case might be, while some one else 
worked the points. Or it might be that the pointsman ran 
from his point to his signal lever, or vice versé. Or, again, it 
might be, and too often it was the case, that the signals were 
not properly worked at all; the pointsman, perhaps, was fully 
occupied in pulling the one lever, and could not get at the 
other; or the si man might vainly trust to the pointsman 
doing his duty and give the signal of safety when danger was 
imminent. Points and signals might thus be, and too often 
were, in direct contradiction, and the driver, relying on the 
safety which the lowered arm or the white light falsely bespoke, 
rushed confidently on his headlong way, to wake—if he ever 
woke at all—amid the crash of shattered carriages and the 
shrieks and groans of the wounded and the dying. 
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It has thus come to be a matter of absolute necessity that 
railway points and signals should be so correlated that no con- 
tradiction can occur. The desired result has been achieved, and 
perhaps nowhere is this triumph of ingenuity more fully illus- 
trated than at the Cannon-street terminus. 

Before we attempt to describe the mechanism by which the 
arrangements are there effected, let us first glance at the amount 
of work which has to be done and the time which is allowed for 
doing it. 

The lines from London Bridge and from Charing Cross take 
circular sweeps which bring them to a junction near the Borough 
Market. The lines so joined, as well as others parallel to them, 
run along the handsome bridge which connects the Surrey side 
with Cannon-street. Along the bridge run four main lines and 
one engine line, in all five pairs of raila. 

Between and among these straight lines curved lines meander, 
touching one pair of rails, cutting across another pair, but, upon 
the whole, effecting junctions of each with all, and so furnished 
with points that trains can be run from any one line to any other 
as may be required. The five principal lines, as they approach 
the station, spread out into various branches, so that, altogether, 
nine lines enter the station, one to each of its eight platforms, 
and the ninth for the accommodation of locomotives. Those 
branches have also their points, and it results that on the bridge 
and at the station there are in all thirty-two pairs of points 
which serve to guide locomotives and trains to and from the 
several platforms and along the various routes which communi- 
cate with them. The existence of all these branches necessitates 
signals, the chief of which number sixteen for up lines and eight 
for down lines, besides five distant signals and six subsidiary 
signals ; making a total of thirty-five signals. The number of 
operations which those points and signals have to conduct may 
be understood from the fact that at the most crowded time of 
the day eighteen trains arrive and eighteen depart within the 
hour. The locomotive which brings a train in is at its head, and 
consequently at the inner end of the station. To bring the train 
out again the first locomotive is detached from the inner end, 
and another locomotive is attached to its outer end, and when it 
has drawn out the train the supplanted locomotive moves 
leisurely out from the platform and waits quietly by to supplant 
in its turn a brother locomotive on the arrival of a succeeding 
train. In this way for every arrival and departure there are 
required two movements of locomotives; and thus, in the 
crowded hour, no less than 108 operations of shifting points and 
signals have to be performed, or, on the average, one in every 
thirty-three seconds. 

To sum up, we find that thirty-two pairs of points and thirty- 
five signals, some of them 200 yards distant, have to be worked, 
sometimes to the extent of 108 operations per hour, and generally 
to eighty or ninety. Such is the problem. Let us inquire how 
Messrs. Saxby and Farmer have solved it. 

Across the bridge, and some fifty yards in front of the station, 
a platform is erected spanning all the lines at a height sufficient 
to clear the chimneys of the | tives. On this platform 
stands a glass house surmounted by four tall poles, from either 
side of which project semaphore arms to the number of twenty- 
four. These arms generally remain in their horizontal attitude, 
to signify danger, and are only occasionally lowered, and that 
but for a few seconds, to signify that the passage is clear. With 
others at a distance they command all the lines and sidings on 
the bridge and in the station, and every driver of a locomotive 
arriving, departing, or changing line, has to keep his eye steadily 
upon some of them, stopping without fail when their warning 
blocks his way, and moving without fear when they promise 
safety. He easily distinguishes which of the signals belong to 
the line he occupies for the moment, for they are arranged to 
right and left, and in altitude, in a manner corresponding to the 
arrangement of the lines themselves. If, then, the engine-driver 
does his duty, and if the signals properly point it out, no accident 
can happen. 

Climbing by an iron ladder to the signal platform, we enter 
the glass house, which is about 50ft. long and 6ft. wide. One 
half of the width is occupied by a row of strong iron levers 
standing nearly upright from the floor, and placed at equal dis- 
tances along the one side of the apartment ; the rest of the 
width forms a gangway or passage from end to end for two 
stalwart and serious-looking men, whose time is entirely occu- 
pied in looking through the glass sides of their cell, and pulling 
this way or pushing that way some of the levers which are 
arranged before them. These levers work all the points and 
signals, and on counting them their number is found to be sixty- 
seven, viz., thirty-two point and thirty-five signal levers, corre- 
sponding exactly with the number which we ascertained before 
ascending the platform. Every lever is numbered, and on the 
floor beside it there is fixed a brass plate engraved with its name 
and use. Sets of them are also distinguished in a way that 
readily catches the eye, by being painted in strong colours. 
Thus, all the point levers are black, the up signals are red, the 
down signals are blue, and the distant signals are yellow. The 
row of levers thus prevents a diversified pattern to the eye which 
is readily caught by the parti-coloured groups, and, having once 
got the key, distinguishes quickly and correctly between their 
different classes. On examining the levers somewhat more 
closely it is remarked that many of them have numbers painted 
on their sides, not one number only, but in some cases half a 
dozen or more; and one naturally asks what can be their mean- 
ing. These numbers involve the whole secret of the safety, 
which is secured by the mechanism, as will readily be under- 
stood on examining the principles on which it has been devised. 

The keys and pedals of an organ, as every one knows, com- 
mand numerous valves admitting air from a wind chest to the 
pipes which it is desired to sound. The key-boards are some- 
times double or triple, and are occasionally arranged so that the 
performer sits with his back to the instrument. The pipes are 
generally spread over a large space, and sets of them are some- 
times enclosed in separate chambers. There thus arises con- 
| siderable complexity in the mechanism by which the several 

















THE ENGINEER. 


22, 1867. 


Fes. 





— 








168 


keys are made to operate on their respective air valves. Never- 
theless, by means of rods, cranks, and levers, such a connection 
is effected that, on depressing a C key, not one C pipe only, but 
it may be twenty C pipes are made to sound, in whatever part 
of the instrument those pipes may be situated. And so it is with 
the points and signal levers on the Cannon-street platform. The 
whole row may be considered to form a key-board of five and a- 
half octaves, every key of which is connected by suitable cranks 
and rods to some one of the sixty-seven points and semaphores 
which have to be played upon. In the organ, a touch of the 
finger serves to depress a key, for the movement has only to 
admit a puff of air to certain pipes—but here the keys require a 
strong and steady pull, for they have to move ponderous point 
bars, or broad semaphore arms, and their movements have to be 
conveyed round many corners and over considerable distances. 
In both cases the mode of communicating motion is the same, 
the two mechanisms differing only in size and strength; and 
thus far the organ and the signal instrument exactly corre- 
spond. Now, however, we come to a point in which they differ 
toto celo. A performer on the organ can touch any keys he 
pleases in any order or in any number, he can “discourse most 
eloquent music,” or he can rend the ears of his audience by 
abominable discord. Not so the signalist. Concord he can 
produce at will, but discord is utterly beyond his powers. 
He cannot open the points to one line and at the same time give 
a safety signal to a line which crosses it. When he gives 
a clear signal for a main line, he cannot open a point crossing to 
it; when he gives a clear signal for a crossing he must show 
danger for all the lines which it crosses. And this is the mean- 
ing of the numbers marked on the different levers. No. 10, let 
us suppose, has 5, 7, and 23 marked on its side. He may pull 
at No. 10 as long as he pleases, but he cannot move it till Nos. 
5, 7, and 23 have first been moved—and so throughout the 
whole system. No signal lever can be moved to safety unless 
the point levers corresponding with it have first been moved, 
and no point lever can be moved while there stands at safety any 
signal lever that ought to stand at danger. Every lever is under 
lock and key, each being a part of the key which unlocks some 
of the others, and each forming a part of the lock which secures 
some of the others against possible movement, while each is at 
the same time subject to the control of all those which are 
related to it.* 

This result, complex and difficult as it seems, is achieved by 
mechanism of great simplicity and beauty. Immediately under 
the floor of the platform, and just in front of the levers, are 
arranged several series of vibrating and sliding bars, somewhat 
like the tumblers of a lock placed horizontally. These bars have 
projections here which stand in front of certain levers as obstacles 
to their motion, or notches there which permit certain levers to 
travel. Some of them have sloping faces such that, when a lever 
moves along them, it edges them to one side, and this transverse 
motion being communicated to others of the series brings the 
proper projections or notches in front of those other levers to 
which the moving lever is related. Thus, by the movement of 
one lever, some others are stopped and some are left free, and 
this simple principle carefully applied to all, works them into a 
system incapable of discord. 

The locking apparatus of points and signals is not accepted 
from the general law of degradation. So skilfully, however, have 
Messrs. Saxby and Farmer worked out the system that the very 
wear of the material becomes an element of safety. The natural 
or normal position of all the signals, be it remembered, is that 
which indicates danger. If, then, through slackness or wear, the 
lever which works a signal should become partly inoperative, 
the worst that can happen is to leave the signal at danger. This 
may cause delay, because it may stop a train which might safely 
proceed, but it cannot involve danger; and throughout the 
whole mechanism this great principle is kept in view, to be safe 
under any circumstances—let cranks or slides wear, rods stretch 
or break, delay may ensue, but danger never. 

Having thus described the general features of the mechanism 
which actuates points and signals, and correlates them, we will 
now explain the system which guides the signalists in their 
operations. At each end of the glass house a lad is seated with 
note-book and pencil in front of an electric telegraph. The 
apparatus on the right rings a bell, the lad looks at its index and 
immediately exclaims, “ North-Kent,” “Charing Cross,” or what- 
ever else the needle may direct him to say. An observer looking 
along the bridge perceives the steam cloud of a locomotive 
advancing, and presently catches the bright sheen of its steam- 
chest as it sweeps with a train round the curve on the Surrey 
side. Before he can turn round the signalmen have drawn some 
three, four, or it may be half a dozen levers, the proper junctions 
have been effected, and the due signals are set: the train glides 
safely into its allotted platform. And not one train only, for 
several trains may be coming up their several lines, and others 
may be simultaneously sweeping out from the station. The 
telegraph passes the word from afar, the lad who watches it 
repeats the word aloud, and the men calmly, quietly, yet rapidly 
turn it into the practical work of guiding the train to its destina- 
tion. 

The telegraph at the opposite end of the glass-house is for the 
general purposes of the service of the railway. It is called a 
“speaking instrument,” for it can give or receive any mes- 
sage whatever, and so far it is distinguished from its opposite 
neighbour, which has no tongue except for names of trains. 
Every, message with its time is noted by the one lad, and eve’ 
train with its time is noted by the other. Thus by the labour 
and attention of two men and two lads during the day—each 
keeping his eight hours’ watch— and of one man and one lad at 
night, when business is slack—the whole of this complex 
system of points and signals is worked with safety and dispatch. 
We have stated above the number of operations that have to be 
performed in the crowded hour, a number exceeding one hundred; 
but the performance of these operations by no means tries the 
powers of the mechanism or oppresses the operators by excess 
of work, as may be understood from the fact that a train can be 
diverted from one extreme line toa platform on the opposite 
extreme—an operation requiring the movement of ten pairs of 
points and of all the signals belonging to them—in the incredibly 
brief period of twenty seconds. Todo this on the old system 
there would have been required one man at each pair of points, 
and several men at the signals—we need scarcely say at a large 
expense of time and money, and at an enormous risk to the 
passengers. 

To railway companies a system which effects so great economy 
of time and labour is a benefit of no mean order; and to travel- 
lers by railroad an apparatus which guides them with all but 
absolute safety to their destinations is a boon which entitles its 
inventors to be ranked as public benefactors. 





* A deservedly popular periodical, in describing the system of points and 
signals at Victoria Station (‘ All the Year Round,” October 13th, 1866, ‘‘ The 
Hole in the Wall”). has entirely failed to seize the leading principle of the 
mechanism. Throughout the vivid and humorous description runs a tragic 
vein of doubt and misgiving, which, we venture to think, would have been 
ee the author understood the arrangements that render discord 
i mpossible. 





NOTES FROM GERMANY. 
(From our Correspondent. ) 

Baron Bure, the well-known Austrian engineer, has recently 
read a paper on the new Austrian boiler regulations, which came 
into force on the Ist of January, and of which a short abstract 
was given in one of my letters about three months ago. The 
remarks of Burg are of the more interest, inasmuch as he was the 
president of the appointed commission employed for the construc- 
tion of these regulations, and consisting of members of the Board 
of Trade, of the Austrian Association of Engineers, and of the 
Austrian Society of Trades and Arts. It , ape that up to 1840, 
all boilers had to undergo a test of treble the allowed pressure in 
Austria. 

In 1843, however, by the advice of the Polytechnic Institution, 
this was reduced for locomotives only to double the greatest pres- 
sure; in 1845 this reduction was extended also to the testing of 
steamboat boilers, but not till 1854 did Burg 1 in over ing 
the general opposition to the same reduction of testing-pressure 
for stationary boilers also. France, Prussia, and Bavaria at last 
followed the example of Austria; the latter two countries, how- 
ever, not till 1864 and 1865. A specialty in the Austrian regula- 
tions of 1867 is that there are no longer any restrictions as to the 
size of the safety valves. Baron Burg asserts that the mathema- 
tical formula for calculating the necessary size of safety valves is 
based upon an erroneous assumption, viz., that an open and per- 
fectly free outlet will be suddenly formed, as though the valve had 
been pushed away sideways; if thus it be calculated that, for 
instance, a 4in. valve will rise lin. at the moment that the steam 
is escaping, whereas in reality it only rises about one-twelfth of 
an inch from its seat, it is perfectly evident that the valve open- 
ing will be much too small, and ought in fact to be twelve times 
as large, and should, therefore, have in this instance a diameter of 
48in. These valves, therefore, can only serve to relieve the pres- 
sure for the first moment, and thus act as warning signals, for 
which purpose it does not make much difference whether they are 
a little larger or smaller. For these and other reasons it is far 
better to trust to the boiler attendants than to the safety valves, and 
on this account several restrictions have been made as to age and 
character of these men. Another important innovation in the 
Austrian regulations, the liberty of choice as regards materials 
and size, and also the official testing of boilers, were also remarked 
upon by Baron Burg, who also stated that the only association for 
tera of boiler explosions, similar to the English one, 

itherto formed, has been in the Duchy of Baden. 

Dr. List, a German, has lately made a series of analyses respect- 
ing the reactions of the silicium in pig iron during puddling and 
other refining processes. These analyses, like most of the other 
similar ones made during the last few years, prove that, under 
normal conditions, silicium is one of the most easily removable 
constituents of pig iron. That this removal of the silicium is 
effected by oxidation is shown by the fact that several varieties of 
pig iron were found by List not to have lost any silicium when 
melted down in a cupola furnace. Calvert and Johnson found that 
pig iron containing 2°72 per cent., silicium contained only 0°197 per 
cent when melted down after an hour in a puddling furnace. 
Similarly, List found that the 192 per cent. of silicium contained 
in a gray Nassau pig iron, had diminished to 0°29 by the time the 
latter had begun to melt. In two other cases where the process 
lasted a little longer, the silicium had diminished 88°83 and 96°6 
- cent. Altogether it appears that pig iron may contain up to 

per cent. silicium, without disturbing the puddling process. 
From pig iron containing more than 3 per cent. it would * diffi- 
cult, if not impossible, to obtain good puddled iron. Dr. List states 
in conclusion, that it is impossible to prove analytically the asser- 
tion of M. ar. that pig iron for puddling must contain at least 
2 per cent. of silicium. 

It is an interesting fact with regard to the present production of 
cast steel in Prussia, that although in 1850 the value of the total 
ge: Pager meg was only £70,000, it rose to more than four 
times this amount for 1860, and to nearly thirty times as much, 
viz., £2,000,000 for 1865. Of this quantity 78 per cent. was 
manufactured at Krupp’s works at m. At present 72 per 
cent. of all the steel produced in Prussia is cast steel. The increase 
in the oye of pig iron and of wrought iron in Prussia, 
altho less striking, is yet considerable. Thus, whereas for 
1850, the value of the total quantity of pig iron produced was only 
£500,000, of cast iron ware ,000, and of wrought iron £2,000,000; 
the respective amounts were from three to six times as much for 
1865, viz., pig iron £3,000,000, cast iron ware £2,000,000, and 
wrought iron "6,000,000. The production of charcoal pig iron is 
constantly decreasing. In 1851, 77 per cent. of the pig iron was 
made with charcoal, at present the proportion has diminished to 
less than 6 cent. The quantity of pig iron manufactured with 
a mixture of charcoal and coke is at present 74 per cent. of the 
total quantity produced. At the beginning of last year the num- 
ber of works was 1421, and of workmen employed 80,470; nearly 
78 per cent. of the total quantity of pig iron produced in Prussia 
is made in the Rhine provinces and Westphalia. More than 41 per 
cent. of this quantity is produced in the district of Bonn, and the 
remaining 36 r cent. in the district of Dortmund. Of the 
wrought iron, also 41 per cent. is produced in the district of Bonn, 
and 33 per cent. in the district of Dortmund. The following 
statistics respecting Krupp’s cast steel works at Essen may be 
interesting to some of your readers. In nearly all respects these 
works were, at the close of 1865, nearly double the size they were 
in 1863—two years before:—Workmen, about 8187; steam engines, 
160, with 5863-horse power—only 1083-horse power in 1863; 
39 steam hammers, 400 various furnaces, 110 forges, 280 lathes, 
100 planing machines, 87 shaping machines, 75 boring, 48 polishing, 
and 26 various machines. Amongst the steam engines there were, 
one of 1000-horse power, two of 800-horse power, one of 500-horse 
power, two of 200-horse power, and 154 of less horse power. 
Amongst the steam hammers there were one of 600 cwt., one of 
400 cwt., one of 120 cwt., two of 110 cwt., and three of 100 cwt. 

The large State ironworks in Prussia are a considerable source of 
dissatisfaction to the manufacturers here, inasmuch as they com- 
pete sharply with private enterprises instead of merely serving as 
a kind a ad, Although a member of the Government has 
declared in the House of Deputies that it is ready to dispose of the 
works if a reasonable offer be made, they are still being consider- 
ably extended. Thus the large States ironworks Konigshiitte, 
in the Beuthen district, has at present seven blast furnaces, fifty- 
one puddling furnaces, with the appertaining forge hammers and 
rolls, five bar and one plate a and two Bessemer con- 
verters. They can produce about 40,000 tons of pig iron, and 
25,000 tons of rails, bars, ad ge annually. The yearly expenses 
may amount to about £200,000. For 1867 there are projected two 
large blast engines, one new blast furnace, twenty-one puddling 
furnaces, one rolling mill for rails and one for boiler plates, two 
large steam hammers. It is stated that the production of pig iron 
is to be increased to 50,000 tons, and of wrought iron to 35,000 
tons. 

The patents for France, Belgium, and Holland, of the lubricat- 
ing apparatus for the cylinders of locomotives and condensing 
engines, invented by the engine-driver Kessler, were lately sold at 
Frankfort for 50,0008. 

In the engine works of Borsig, at Berlin, the two-thousandth 
locomotive made there is now being pleted. It is intended to 
be sent to the Paris Exhibition, and, when finished, there is to be 
a great festival at Borsig’s works to celebrate the occasion. 

In one of my former letters I mentioned the surprising fact 
that Bessemer steel can be produced at a lower price in Austria 
than in any other country in Europe. Quite recently Mr. Schlegel, 
an Austrian M.P., has published a eee of the prices of 
Bessemer metal from English, French, Westphalian (Prussian), 
and Austrian works. It appears that the respective prices, 
reduced to Austrian currency, during the year 1 were :— 
England, 8 florins mr zollcentner, for rails with only the 
heads of Bessemer steel; France, the same price for the same 











article ; Westphalia, also the same ; but 9 florins and37 kreutzerg 
per zollcentner for rails entirely of Bessemer metal; Austri 
finally, only 5 florins and 80 kreutzers silver (equal to, at the then 
existing change, 8 florins 5 kreutzers paper currency) per zollcentner 
for entire Bessemer steel rails. These data are sufficient to 
indicate that foreign works are unable to compete with Austrian in 
the manufacture of this article. 

One of the best proofs of success of Bessemering in Austria is 
the increasing erection of new and extension of old works for this 
object. There the States Railway Company is about to introduce 
manufacture of Bessemer steel at their works at Reschitza, in the 

t, where purest materials are at hand. The erection of Besse- 
mer works, which will join the already existing blast furnaces and 
rolling mills, will be completed by the beginning of summer. All 
the latest spevovenanse will be made use of. The large converters 
on the English principle, the powerful hydraulic lifts, as well as the 
600 horse-power blast engine, built by E. Leyser of Vienna, which 
are to be employed, will enable a very large quantity of Besse- 
mer metal for railway purposes to be produced. There is no doubt 
that besides rails a considerable quantity of boiler plates of Besse- 
mer steel willalso be made. The employment of these light and 
strong plates for locomotives is rapidly incyasing here. The 
Austrian Northern had nine new lm fitted with steel 
plates delivered in 1865 from the States Railway works, and the 
same number last year from the works of G. Sigl here ; and also 
converted last year six goods-train locomotives on this principle, 
and, all these trials having proved very satisfactory, is having 
twenty more locomotives, for both passenger and goods trains 
similarly constructed this year. 

Von Tunner has also published an account of the l during 
the last year et the Austrian Bessemer works at Heft, in Carinthia, 
where the upright Swedish converter alone is employed. Alto- 
gether 1033 charges were made, and 57,554 zolleentners (2880 tons) 
of pig iron employed, of which 56,446 zollcentners (2820 tons), were 
run into the converters. The total produce of clean castings was 
47,578 zollcentners (2310 tons), or 82°67 per cent. During the whole 
of January and the greater part of February no work was done on 
account of the erection of the blast engines. The working was 
also stopped occasionally during the summer, so that altogether 
the above-mentioned production extended over rather less than 
ten months. In order to show that a constantly increasing im- 
provement in the manufacture during the last year took place, 
Von Tunner gives the following extracts from the books of the 
works respecting the yield of clean castings :—In February 75-2 
per cent., March 72°4, April 75°59, May 81°1, June 78°89, July 82, 
August 81°96, September 83, October 86°54, November 85°07, 
December 86°07. The average weight of each charge was, in 
February and March, 33°50 zollcentners (about 14 tons), but from 
July, from 50 to 56 zollcentners (about 2% tons). The consumption of 
fuel for the preparatory heating of the converters, the ladles, and 
the moulds, was about 1°2 cubic feet of charcoal per zollcentner, of 
the castings product. The addition of peroxide of manganese with 
common salt employed in the first half-year— no doubt an —- 
to purify the steel from phosphorus and sulphur by aid of the 
chlorine produced—was not continued during the second half-year. 

Krupp’s works at Essen are at present occupied with the pro- 
duction of no less than 2370 cast steel cannons for various 
governments, and more especially for the Prussian and Russian. 
The Saxon Ministry of War has also lately ordered 100 cast steel 
guns. The total number to be made will cost 34 million thalers 
(£525,000). The a of these cannon, a 1000-pounder, the 
weight of which will be about fifty tons, is to be sent to the Paris 
Exhibition, provided it receives a place outside the Exhibition 
building. is gun has been worked at during more than fifteen 
months, night and day, and will be only shortly delivered, the 
entire cost is 130,000 thalers (£20,000). 

In spring the works for fortifying Vienna on a great scale will 
be begun. The entire cost of qin fortifications, including guns, 
is calculated at 48 million florins. The forts to be erected are to 
be of three sizes, the largest to cost one million florins, the middle 
sized class 800,000 florins, and the smaller ones 300,000 florins 
each, Seven of the fortifications are to be commenced during 
this year, and 44 millions florins have been already assigned by 
imperial command, for the purpose. Captain Von Tunkler is at 
the head of the management of the works, by whom also the 

lans for the several fortifications were projected. These plans 

ave satisfactorily undergone the scrutiny of a commission con- 
sisting of the Minister of War, of the Archdukes Albrecht and 
Leopold, and of several officers of scientific authority. 








Coat-Cutting BY MACHINERY—PRrIzEs OF £800 FoR THE Best 
MACcHINES.— With a view to encourage the development of coal- 
cutting by hinery the iation of the Colliery Proprietors 
of South Lancashire and Cheshire have decided to offer three very 





handsome prizes to the inventors of the best machines for the 
purpose. The machines submitted for competition are to be o-- 
plied not later than Nov. Ist, and they will then be practically 


tested in the collieries before a committee appointed by the associa- 
tion for that purpose. The committee will by this means ascertain 
which machines are most suitable to the requirements of the trade, 
and prizes of £500, £200, and £100 respectively, will be awarded to 
the three best. That the existence of a practically useful machine 
will place the coal owners in such a position that they will be less 
at the mercy of their workmen is beyond question ; but it does 
not by any means follow that the introduction of machinery will 
be injurious to the workman, unless he himself makes it so. The 
value of such a certificate as the winning of even the lowest of 
the three prizes would be, as to the merit of a machine, beyond 
estimation, the association being composed exclusively of gentle- 
men whose reputation for integrity and honour is universal, and 
whose practical knowledge is acquired from their habitual occupa- 
tion being the actual management of the collieries in which they 
are interested. A better opportunity for obtaining an indisputable 
proof of the practical value of an invention has seldom, if ever, 
een offered to inventors.—Miniag Journal. 


EXTRAORDINARY WIRE-ROLLING FOR THE PARIS EXHIBITION. — 
At a time like the present, when so much is being said to arouse 
our fears and stimulate our efforts to — our Belgian and 
other compeers from driving our English iron out of the foreign 
market, it will be interesting to many of our readers to know 
what some of our English manufacturers are doing to maintain the 
reputation and establish their claim to a share of that trade they 
have hitherto enjoyed. For the forthcoming Exhibition in Paris, 
Messrs. Johnson and Nephew, of Bradford Ironworks, near Mean- 
chester, the well-known wire manufacturers, rolled on Friday 
week, in their serial wire mill, a telegraph wire rod, of No. 3 
gauge, 281 lb. weight, and 530 yards long, without a weld or joint 
in any part. This extraordinary length of wire was made from 
one bloom, and rolled into a 1}-square billet 60ft. long. This 
at the same heat was bent into a serpentine form, that it may be 
more readily placed in the heating furnace, which is of gigantic 
dimensions, heated by gas on Siemens’ latest improved regenera- 
tive principle, at the mouth of which is placed Mr. G. Bedson’s 
patented serial wire-rolling mill. The billet is placed in the fur- 
nace at the opposite end, and in a few minutes is sufficiently 
heated to enter the rolls, and is gradually drawn out of the fur- 
nace by the mill itself. During this operation one portion of the 
billet is leaving the furnace, whilst the other end is being coiled 
finished wire, about } in diameter. In this particular instance the 
time occupied in heating this billet was only seven minutes, and 
in three minutes more was passed through the mill complete. The 
rolling speed and present capability of production in the mill are 
upwards of 100 tons per week. So satisfactory is the practical 
working of it that the patentee has already extended this prin- 
ciple for rolling much finer sizes at the same heat, thereby faci- 
litating the usual process of cold drawing. A large plant is 
already laid down, capable of rolling more extensive lengths for 
quad telegraph purposes. 
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THE PHENOMENA OF THE ATLANTIC AND 
OTHER LONG CABLES. 
By Mr. C. F. Variey, M.R.L. 

Last Friday evening, Mr. C. F. Varley ‘delivered a lecture 
at the Royal Institution on the ‘Electrical Phenomena of the 
Atlantic Cables,” Sir Henry Holland, Bart., F.R.S., in the 
chair. There was a large attendance of members and their 
friends, as well as of electricians and engineers, specially interested 
in telegraphy. 

Mr. Varley began by saying that the time allowed for the lecture 
would only permit of a cursory examination into two of the many 
interesting inquiries connected with the Atlantic Telegraph. He 
intended to demonstrate for the first time in public a few of the 
more subtle phenomena which present themselves when attempt- 
ing to work so long a line, and to show how the disturbances 
arising from earth currents are sufficiently neutralised to prevent 
them from interfering with telegraphic signals. The substance of 
his subsequent remarks may be summarised as follows : 

Light and radiant heat travel through space with a definite velo- 
city —electricity does not. The waves of light do not flatten out 
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or elongate during their flight over millions and millions of miles. 
For example, suppose the star Sirius were suddenly covered by a 


discharged to allow the ten spots to come near enough to the zero 
line to admit of a second experiment. 

Figs. 4, 5, 6,7 and 8 represent the spotted curves at succes- 

| sive periods, shown by this living diagram, which must be seen 

| to be fully appreciated. Down the screen a string was stretched 


ground so as to reflect a brilliant spot of light, without the inter- 
position of a lens between the lamp and the mirror, as in the 
original instrument. The magnets attached to each mirror weighed 
half a grain. ’ 

The curves denoting the power of electrical currents at all parts 





of long submarine cables were illustrated by the lecturer in an | as a zero line, to show when no current was in the cable, About 
exceedingly clear and pretty manner by means of ten reflecting the time the current began to show itself distinctly at Bombay, 
galvanometers and the artificial line. There were two artificial the great rush in at Gibraltar had lerabl bsided. The 


curves produced at successive intervals of time while the cable 
was discharging are also shown, Fig. 9 giving the position of the 
spots a second after the battery was sumeved and the end of the 
cable connected with the earth in England. The Gibraltar end, 
it will be seen was greatly deflected, showing an enormous rush 
out of electricity at the English end. Mr. Varley explained that 


lines, one being an electrical copy of the present Atlantic cables, | 
and the second a copy of a cable of similar construction, but 
about 13,000 miles in length. The latter line was divided into 
eleven sections, and the ten galvanometers were inserted at equal 
distances along it. To familiarise the audience with the relative 
position of the galvanometers, Mr. Varley called the first Gibral- 
tar; 2, Malta; 3, Suez; 
4, Aden; 5, Bombay; 6, 
Calcutta; 7, Rangoon; 8, 
Singapore; 9, Java; and | 
10, Australia. A long 
telegraphic capable is a 
long Leyden jar of great 
resistance, so great that 
instead of the electrical 
charges rolling in and out 
almost instantaneously, 
as is the case with ordi- 
nary Leyden jars an ap- 
preciable time is neces- 
sary to convey a decided 
| charge through so long a } | 
| conductor to the distant j 
end. The artificial re- | 
presentative consisted of 
11 resistances and 10 im- 
mense condensers, or Ley- | seve 
den jars, connected be- 20 STR 
tween the resistances and 
| the earth. Fig. 14 is a 
| diagram of the artificial 
| Atlantic line, and Fig. 
| 13 of the artificial Aus- 
| tralian line. In the lat 
| ter case the resistance 
was produced by glass 
| tubes filled with water, 
| and so proportioned to 
| the condensers, that the 
rate of signalling through 
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screen for ten minutes, and then uncovered again, the star would | it was forty times slower 
still appear on this earth to shine continuously for about twenty than through the Atlan- 
years after the screen was applied, when it would be suddenly | tic cable. 


SUEZ 
AQEN. 





extinguished for just ten minutes, and then reappear. 
Electricity in passing through a cable begins instantly to appear 


at the distant end, but, in strength, far too weak to be measured, | the cable was removed 


After the lapse of a certain time, definite for each particular cable, 
it begins rapidly to augment in power, and continues to approach 
to a definite limit of strength. Electricity is popularly supposed 
to have a definite velocity, like light, but it is not so. The ques- 
tion **‘ What is the velocity of electricity ”’ cannot be answered 
without other conditions are given. For instance, it begins to 
arrive at the distant end instantaneously, but, to reach its maxi- 
mum strength would, strictly speaking, require eternity and a day, 
while to reach half its maximum strength would have occupied a 
time of 6a (see Fig. 1), this quantity, a, being a definite time de- 
pendent upon the dimensions of the cable. 


CASLE 


DISTRIBUTION OF CHARCEINA 
REAL CABLE 





FIC.2. 





TO BATTERY 


CABLE 


In 1854 Dr. Faraday gave a lecture in which he described a 
number of experiments which he had made with 100 miles of gutta 
percha-covered wire, and also some experiments upon 1500 miles 
of line between London and Manchester. But on the table before 
the lecturer was an artificial representation of a cable 13,000 miles 
in length, by the aid of which the same phenomena amplified 
and many others were exhibited. A telegraph cable is a long Leyden 
jar, one end of which is attached to the earth, whilst the other is 
attached to a source of electricity each time a signal is to be pro- 
duced. If the cable be connected to a battery for a long time, the 
strength of the charge in the different parts of the cable will be 
shown by the diagonal line, Fig. 2, being nothing at the end con- 
nected to the earth, and equal to the full power of the battery 
at the other. 
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TO BATTERYX ARTIFICIAL CABLE To EARTH" 

The figures on the horizontal line in diagram No. 1 represent 
equal periods of time a. The vertical figures represent the 
strength of the current. On connecting one end of the cable to a 
battery, whose other pole is to earth, no sensible current is visible 
until after the lapse of the period @. When the current has a 
strength of alittle more than a thousandth part of that which 
the battery is capable of producing when the cable is fully 
charged, this maximum amount is represented by the line 
— the vertical figure 10. After the lapse of 4a, the strength 
of the current is about one-fourth of this maximum power. After 
the lapse of 6a it has a strength equal to half the maximum, and 
for greater periods of time the strength of the current goes on 
augmenting if the battery be kept continually applied. But 
although it approaches to, it never, in strict language, actually 
attains the absolute maximum strength. For instance, after 20a 
the strength of the current is about 98 per cent. of the maximum. 
The curved lines 2 and 3 represent the rise and fall of the electric 
current, when signalling as rapidly as possible with an ordinary 
Morse telegraph instrument or ‘‘key.” No 2 represents a dash, 
No. 3a dot. It will be seen that considerable time must be allowed 
to elapse after the impulse has been given for a dot or dash before 
the cable has sufficiently discharged itself to permit of a second 
intelligible signal. It is evident from the above diagram that in 
order to get rapid signalling through an Atlantic or other long 
cable the apparatus must first of all be very sensitive, so as to 
give as early indication as possible of the arrival of the electric 
current, and the moment such indication begins to be produced 
the line must be discharged as quickly as ible, in order that a 
second signal may be made to follow quickly afterwards. 

The receiving instruments exhibited by the lecturer were the 
reflecting galvanometers, similar in most respects to those already 
described‘ in THz Encinrer. Each mirror in the instruments 
exhibited weighed three-quarters of a grain, and were three-eighths 
of an inch in diameter. They were not plane mirrors, but such 


as are known in the market as “ Varley’s mirror lenses,” being | ay neutral. 


On depressing an ordi- 
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nary commutator key, 
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| from its connection with 
the earth, and a positive 
current allowed to flow 
into the line ; on depres- 
sing a second Key a nega- 
tive current could 

allowed to flow in; whilst 
when both the keys were 
at rest, the cable was 
simply connected with 
the earth. The ten re- 
fiecting galvanometers 
were placed one above 
the other, and a sheaf of 
rays from the electric 
lamp was thrown upon | 
the ten mirrors, each of ' 
which reflected a little | 
sunlight spot upon a 
large white paper screen, 
forming when no cur- 
rent was passing through 
the cable a straight ver- 
tical line of luminous 
points. On pressing the 
right hand or positive [~ 
key, the upper spot, 
which was named Gibral- 
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| cond spot (Malta) began visibly tomove, the third spot (Suez) following 


| current was noticed at the Australian end of the line. 


} 





tar, almost immediately 
responded, and when it 
had travelled about 13in. 
over the screen, the se- 





he put no galvanometer on the English end, because this great 
rush out demagnetised the little magnet, so as to render its sub- 
sequent indications untruthful. Fig. 10 shows the condition of 
the cable after the lapse of several seconds, and Fig. 11 at a still 
later period. 

A succession of signals was then sent into the cable by alter. 


later still. It was however 15 or16 seconds before any decided motion 
After the 
lapse of a minute a powerful current was rushing out at the Aus- 
tralian end. The English end was then removed from the bat- 
tery and connected with the earth, and quickly after the Gibraltar 
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spot rushed across to the other side of the screen, indicating the tely d ssi d elevating the key, f 
rolling back of a powerful current to the earth. This was followed tow SY Soe tact pctentl-eeent wah 


sng | each. These impulses produced waves which could be distinctly 
shortly afterwards by Malta, Suez, and Aden. Bombay came | traced as far as Aden, where their individuality became lost. The 
only as far asthe zero line, at whichtime the currents in the dif- 


“ : | little spots beyond this station showed the presence of a current 
serent parts of the cable were flowing out at each end, leaving Bom- | resulting from the combination of these successive waves. Mr. 


It was some minutes before the cable was sufficiently ' Varley then pointed out the methods of clearing the line after 
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each impulse. In 1853-54 he inventeda plan, which consisted in 
sending after each positive current a negative current; a plan which 
is now generally used in jworking all long submarine lines, except 
the Atlantic. In 1856 he invented a plan, which cmiteliona- 
ing a strong positive current of definite duration into the line, 
followed by a weak positive current to produce a si this being 
followed by a strong negative current succeeded by a weak negative 
current. This system was a great improvement upon the former. 
In 1858 Professor Sir William Thomson proposed the use of three 
currents of equal duration but irregular strength, which produced 
a stillmore rapid result. In 1863-64 Mr. Varley found by experi- 
ments on his artificial line that by using a succession of four or 
five currents, all of the same strength, but varying in duration, 
greater rapidity could be secured. For example, first a positive 
current, followed by a negative of longer duration, followed again 
by a positive current of much less duration, then a shorter nega- 
tive current, and that again by a very short positive current, pro- 
duced a succession of positiveand negative waves throughout the line. 

the result of all of which was at the Australian end one very small 
positive wave, the rest of the line being left almost immediately 
entirely free from all'traces of electricity, ready for the instant pro- 
duction of a second signal. This was beautifully illustrated by the 
artificial Australian cable, Fig. 12, the lecturer roughly calculating 
the proper duration of the currents by the aid of a watch, and the 
luminous diagram showed how the line was filled with a succession 
of positive and negative waves, each of which quickly neutralised 
its neighbours. This operation of discharging has been expedited 


angles to 
battery exercised no action upon the cable, and when it had com- 
pleted another half circle, the current was reversed. In this way 


were produced in the cable. 

At the Newfoundland end of the cable, a reflecting galvano- 
meter was placed between the earth and the cable, whilst a second 
anes was placed, on Mr. Varley’s plan, between a con- 

enser and the cable, the other pole of the condenser being con- 


nected with the earth. The moment a current began to arrive 


the line pateg Goo the two movable plates was at right return ticket to the Paris Exhibition from the 
the line passing through the stationary plates, the | France, according to the French and Belgian scal 


currents gradually and slowly passing from positive to negative | 


principal places in 
es :— 
FRENCH RATES. 
Distance. Ist cl. 2nd cl. 3rd cl. 
kilo. f. f. f. 


BELGIAN RATES, 
Ist cl. 2nd cl. 3rdcl, 
f. f. f. 





at the distant end, it was shown upon both galv 3, 
but as soon as it had acquired a uniform strength, the condenser 
being charged to that strength, cut off all further electricity, an 

the second galvanometer returned to zero, while the first one re- 
mained deflected. The amount that the second galvanometer was 
deflected did not depend at all upon the amount of current pass- 
ing through the cable, but simply upon the rate at which its 
potential varied, and according to which the condenser charged 
or discharged itself. The earth currents sent the ordinary gal- 
vanometer image running from right to left twenty or thirty feet 
~ right off the screen in fact, but the other one simply moved 
three inches. On sending signals through the Atlantic cable, 
although from a very much weaker battery, the rate of augmenta- 
tion of potential of these small signal waves being much greater 
than the rate of variation of potential of the great earth current 
wave, sharp clear signals were produced upon the second gal- 





to such an extent by means of the instrument known as the “curb | 


key,” that the great wave can be arrested at the distant end of the 
cable before it has arrived at one two-hundredth of its proper 
height, and the line left clear for another signal almost imme- 
diately after. 
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vanometer. So by this extremely simple and beautiful contriv- 
| ance the small ripples upon the back of the big earth current 
y practically speaking, entirely detached, and clear 
— produced, which despised altogether the great swell, 
| which had rendered the first instrument altogether useless. A 
number of words were 
spelt through the cable 
to illustrate the fact. 
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Wiese 2c cc co co 1088 .. 975 2. 731 .. 536 « 194 .. 143 97 
Marseilles .. .. .. 9863 .. 773 .. SHO ., 425... «. 158... 116 ., 79 
Montpellier eo BAL. 753 oe 565 00 AIG oe oe 155 oe 113 0. 77 
Bayonne .. ° 783 702 526 .. 386... 145 106 .. 73 
Toulouse .. .. 772 692 519 os 383 144 105 .. 72 
Grenoble .. «oe «. 633 .. 567 425 .. 312 121... 88 61 
Brest .. .. oe oc 623... 558 4:9 .. 307 120... 87 60 
Bord eo cf ee 578 .. 518 .. 388 285 818 .. G1... & 
Lyons .. ee ee 5la 459 .. 344 252 102... 73.. 51 
Strasbourg... .. o. 502 .. 450 .. 337 247 100 .. 72 .. 50 
St. Etienne oe ee 502 .. 450 .. 337 247 100... 72.. 50 
Limoges .. .. «2  400.. 358 .. 269... 197 84... 60., 42 
Nantes 396 .. 357 266 .. 195 83... 60.. 42 
Metz .. co co S898 oo S51 .. BB 193 83... 59... 41 
Rennes oe ce ce 374 335 251 .. 184 80... 57... 40 
Poitiers 332 .. 298 223 .. 164 73. 52... 37 
Dijon .. ee 315 ., 282 211 .. 155 70... 50... -5 
BAMO cs ce ce 250 .. 224 168 123 60 .. 42.. 30 
Tours .. .. 234... 210 157 .. 115 57 oe 40... 29 
Chalons-sur- Mer 173 4. 155 116 85 48... 33... 24 
Troyes 16. .. 150 .. 112 82. 47... 32... 23 
Rouen... 136... 122... 91 67. 42 28... 21 
Orleans ° 12: .. 108 .. 81... 60. 39 27 20 
Chartres ., 88... 79.. 59... 43. 33... 22.. 17 
Melun.. 45... 40.. 30.. 22 22 “4... 11 
Versailles .. 8... 12.. 10.. — 9 6. 4 


It will be perceived that, great as the difference is in the case of 
the first class, it is still larger as regards the second and third. 

A society has just been formed under the title of the Société 
Industrielle du Caucase, which ought to create a good deal o 
work ; the object of the association is to develope industry and 
especially agriculture. It engages to sink wells, cut canals, and 
encourage the cultivation of cotton, madder, and cereals, and to 
introd into the Caucasus all the industries, rural or other, 





Varley remarked that 
it was upon the data 
furnished by this arti- 
ficial cable that he de- 
signed the present At- 
lantic cables, and that 
without it he could not 
then have guaranteed 
eight words perminute 
without a core whose 
conductor and insula- 
tor were each sixty per 
cent. greater than the 
present, which consis- 
ted of 300 1b. of cop- 
per and 400Ib. of gutta 
percha to the mile; 
and he added that it 
was at least some re- 
ward for the years of 
arduous labour he had 
had in connection with 


this t enterprise 
to find that everything 
he had predicted as to 


the capabilities of the 
cables been entire- 
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Fig. 12 represents the position of the spots at the conclusion of | 
the five currents. The spots show that there are two positive and | 
three negative waves in the cable at one period of time. The dis- | 
tance which the positive electricity had to travel to find the nega- | 
tive, and vice versd, was so curtailed that the spots quickly took the 
straight line, ready for another signal. 

In the construction of the artificial line, a simple mechanical 
contrivance enabled the condensers to be simultaneously removed, 
thus taking off the induction, which is equivalent to lifting the | 
cable suddenly out of the ocean, and insulating it at an elevation | 
of some miles above the surface of the earth. When this was | 
done the spots of light at all ten stations moved instantly, | 
directly connection was made with the battery at the English end. | 
This was illustrated on the artificial Atlantic by placing a Geisler's 
vacuum tube in the place of a telegraph instrument, at the New- | 
foundland end of the artificial Atlantic line. This tube was found 
by experiment to resist the passage of an electrical current, until 
its strength amounted to somewhere between 390 and 400 Daniell’s 
cells. A battery of 800 Daniell’s cells was connected with the 
cable, after which several seconds elapsed before any indication 
of its having reached Newfoundland was visible in the Geisler’s 
tube ; but as soon as the power at that end amounted to half the 
power of the battery at the English end, a beautiful violet flame 
was seen illuminating the tube. The English end was then sud- 
denly connected with the earth, througha second Geisler’s tube, 
when both tubes were seen shining, brilliantly at first, but gra- 
pss Same poop as the charge in the cable decreased. The New- 
foun d end of the cable was the first to go out, and the English 
end continued to shine for a second or two after, because the 
potential of that end when first connected with the Geisler’s tube, 
was greater than that of the Newfoundland end, because it was 
nearest to the battery. The moment the condensers were re- 
moved, the speed was instantaneous. 


\ 
\ 


\ 





To show the enormous capa- —— 
city of the condensers used in sis I 
the construction of this artifi- . 
cial line, the gas was lowered, ™~ 
and, first of all, the spark from je 
the 800 small cells of Daniell’s \ . 
battery was shown, and was _ 
barely visible to the audience, / » 
and it had not the power to 
jump through the thinnest wri- _[ | 
ting-paper. The battery was | y 
then connected with the con- \ <_ py 
densers, which were afterwards \ 

discharged by touching a sheet \ 

of tinfoil with one pole of the \ 

condensers and bringing the i. 

wire from the other pole to the Na ee 

back of the tinfoil next the e 

lecturer. The flash from it was so great that it instantly blew a 
hole through the tinfoil, producing an angry sharp explosion, 
like the report of a pistol. The tinfoil, for a diameter of about 
jin., was volatilised. Once a shock was accidentally taken from 
one-fiftieth part of the condensers, by one of Mr. Varley’s assis- 
tants, who was y! knocked down, the cuticle of his skin being 
burnt with a small hole, where the charge had passed. Great 
caution was meena in dealing with such a store of the electrical 
fluid, the discharge from the condensers being much greater than 
those obtainable from the inductive coils. 

The new apparatus for cutting off earth currents in long cables 
was then described. Upon the artificial Atlantic line Mr. Varley 
showed, by the apparatus represented in Fig. 15, the effects of 
earth currents. He said that he had never seen an earth current 
of any considerable strength that passed from its maximum posi- 
tive to its maximum negative strength in less than one minute, 
the usual time being four or five minutes. The apparatus shown 
in Fig. 15 consists of a small annular trough of water. In this 
trough there were two metal plates opposite each other, the one 
connected with the earth, and the a: with the cable. There 
were also two metal plates mounted upon a movable bar o ite 
to each other, performing a half-revolution in Guoduste of a 





minute. These two movable plates were connected with the 
positive and negative poles of a ba‘ . When all four plates 
were in a line, part of the current flowed into the cable. en 


ly verified. 

Samples of the 1865 and 1866 cables were exhibited, also a piece 
of the cable which had been for more than a year two miles below 
the surface of the Atlantic Ocean. 

The lecturer acknowledged, in a handsome manner, the kind- 
ness of Dr. Tyndall, who had provided him with the electric light 


| and his assistant to manage it. 








NOTES FROM PARIS. 


THE portion of the circular railway round Paris, lying on the 
left bank of the river, Chemin de fer de Ceinture, rive Gauche, is 
finished and ready for service ; the whole of the goods stations of 
the lines having termini in Paris are now brought into connection 
with each other in both directions. The new portion, which has 
been fully described in THE ENGINEER, extends from Auteuil to 
the station of Ivry, crossing the Seine near the former place and 
approaching it again at the latter. The length of this portion is 
eleven kilometres, or nearly seven miles, and passenger stations are 
formed at Vaugirard, Montrouge, the Glaciére, and the Maison 
Blanche. There is only one thing left to be done to complete the 
plan, namely, a short bit of line from Batignolles to Courcelles, 
to relieve the terminus of the western line of the traffic of this 
circular line, and this is nowin hand. The completion of the 
Chemin de fer de Ceint is of i importance as regards 
the coming Exhibition both with respect to the goods to be exhi- 
bited, which can now be run right into the machine court of the 
building from any of the French lines, and also for the visitors. 

A railway has been commenced from Déle to Chalon sur Saéne, 
where it touches the Lyons line, and is expected to be finished in 
two or three years; the length of the new line is about fifty miles; 
there are fifty-eight level crossings on the line, and 100 bridges 
and viaducts. The new line will commence at the station of 
Chalon Ville, on the Paris and Lyons line, and will have seven 
intermediate stations; it will cross the Saéne near the village of 
Chauvort, and not far from the town of Verdun sur Sadne, where 
there is a suspension bridge over the river. 

A decree has recently issued for a railway from Aire to the 
colliery line of the Pas-de-Calais, 

The line from Fougéres to Vitré is nearly finished, and the 
Imperial Commission for the coming Exhibition has granted space 
for the plans of the work, as offering a remarkable instance of 
economical construction. The line is constructed on the same 
conditions as the great lines of France, as regards curves, inclines, 
and resistance, and yet the whole cost, rolling stock included, has 
not exceeded 67,000f. per kilometre, or £4288 per mile. 

In some parts of feos the snow has caused great inconve- 
nience this season, and attention has very properly been called to 
a passage in M. Goshen’s treatise on the working of railways. He 
says that snow is never dangerous except when it drifts, and that 
nothing is easier than to sweep the line where it is on the level or 
on an embankment, and that if the sides of the cuttings are pro- 
tected by wooden palings of sufficient strength there can be no 
fear of snow drifts. This is the system adopted in of 
Germany, where there is more snow than in France or in England, 
and, certainly civilised engineering nations have no right to allow 
themselves to be snowed up. 

The Swiss seem to be about to show us the way of getting rail- 
ways over the water: a plan has been submitted to the North 
Eastern Railway of that country to carry the trains over Lake 
Constance. The plan is to construct steam rafts, with rails, of 
ufficient length to carry from from fourteen to sixteen wagons; 
she power required is set down at 200-horse power. It is said 
that the arrangements for com ting the changes in the level 
tf the water are extremely simple, and that, taking all the circum- 
otances into consideration, the estimates are not exorbitant. 
Negociations are opened on the subject with the railway com- 
spanies of Wurtemberg and Baden. 

The Federal Council has, after five days’ discussion, 
subvention of 7,000,000f. for the Jura Railway. 

A short time since I referred to the extremely low prices of the 
Belgian lines as compared with those of 3 an engineer 
writing in a Paris journal has taken the trouble to work out a 
comparison of what it would cost a family of four persons for a 





voted a 


which seem to be adapted to the country. The society is formed 
for sixty-five years, with a nominal capital of two millions sterling, 
which is to be raised abroad, and which, like French patent rights, 
is “‘ without the guarantee of the Government.” Six months only 
are allowed for the subscription of the capital. Perhaps the 
scheme is English, the amount being stated in pounds sterling; 
but it is not so stated in Bogdanoff’s Russian correspondence, from 
which the above is taken. 

The Orleans Railway Company has concluded an arrangement 
with the Creusot works for ten thousand tons of rails to be de- 
livered at Saincaize, at 188f. 50c. per ton. The terms of this con- 
tract are peculiar, the rails being guaranteed for five years, while 
the mode of their manufacture is left to Messrs. Schneider and 
Co., the company only reserving a right of control and surveillance. 

An extraordinary land-slip has taken place at a spot called Sous- 
la-Plante, near Féhernes, in Upper Savoy; a surface of land nearly 
a thousand yards in | , and half as much in width, has slipped 
more than 150 yards. e hamlet of La Plante is divided into 
two parts, and that which is situated on a slope towards the river 
Dranse is completely included in the slip. ‘The houses are cracked 
from top to bottom, and will doubtless be reduced to ruins. The 
surface of the slip is given as equal to eighty-seven acres; the trees 
are di ing, the earth is being washed away by the water and 
carried into the Drause by a - and narrow channel, through 
which the muddy stream descends like a torrent, loaded with tons 
of earth and stones, and threatens not only to fill up the river 
but also to destroy the high road by the side. It is said that a 
similar phenomenon occurred thirty-five years ago in the same 
neighbourhood. 

The method of piercing rocks by means of hollow boring tools 
armed at the end with black diamonds so as to isolate a cylindrical 

iece, which is afterwards removed by a blow of the hammer, has 

mn practised in several places, but the cost even of these inferior 
diamonds is a very serious item. M. Gaudin, an engineer, pro- 
to substitute tungsten for the diamond, the former being 
‘ound in various conditions in Haute-Savoie. With the aid of 
heat from oxygen gas M. Gaudin prepares the tungsten that will 
cut granite as well as the black diamond, and upon which emery 
has no effect. Thus pre we are told, the tungsten may be 
employed either for the boring of granite rocks, the working of 
tempered steel, or the turning of cast iron; but neither the pro- 
cess of preparation nor the cost of the material is revealed. 








Coattnc Iron.—A new process of coating iron with copper, 
brass, &c., has been patented by M. Bernabé, which, it is probable, 
will lead to some important results. We have examined some 
specimens of bars, plates, shafts, &c., of wrought iron coated with 
copper by this process. The —_ has been planed or turned off 
in various places to show the character of the union between the 
two metals. Nothing can be more intimate; the copper actually 
penetrates to asensible depth into the iron. It is not that it is 
deposited on its surface, but that it is really incorporated with 
the iron. Such a result has never before been obtained in electro- 
metallurgy, as far as we are aware, and the means by which it is 
effected are not allowed to transpire. It will suffice to say that 
the metal to be coated is, we believe, first placed in an alkaline 
bath, it then receives a thin film of copper, which is thickened by 
seme ap operations. Mr. Maitland, of East Indian Avenue, M. 
Bernabé’s agent in England, informs us that the cost of the process 
is very little more than the value of the copper deposited. We 
are, of course, unable to pronounce an opinion in the absence of 
more detailed information as to how far the process may be found 
to answer in practice, but we have no hesitation in stating that 
the specimens we have seen leave nothing whatever to be desired. 

NEw SysTeM OF WARMING CHURCHES AND PUBLIC BUILDINGS, - 
Mr. Moule, the well known inventor of the earth closet, has 
introduced a new system of warming public buildings, which, from 
its extreme simplicity, and the success which has already attended 
its application, deserves some attention. The arrangements may 
be thus described :—Along the entire length of the centre or side 
aisles of a church runs a wide horizontal chamber, the upper sur- 
face of which is on a level with, and forms part of the floor of the 
building. Into this chamber passes all the heat and smoke from 
one or more furnaces so constructed as to consume the least fuel 
with the test effect. These furnaces, with which any sort of 
coal or coke may be used, are placed entirely out of reach, either 
in vaults below the church, ef oe such exist, or in a small fire-proof 
stoke hole, some few feet below the level of the floor of the building. 
The smoke is allowed, when cold, to escape from the chamber at the 
part furthest from the furnace into a common chimney, suitable 
means being provided for regulating with ease and certainty the 
temperature of the building. In the church itself there is nothing 
whatever to be seen of the apparatus ; but the upper surface of 
the chamber, or, in other words, the floor of the building, becomes 
gradually and gently heated, and the warmth radiating therefrom 
is equally diffused throughout the entire building. The following 
advantages are claimed for the system :—A saving of about one- 
half of prime cost in the construction of the apparatus, as com- 
pared with heating by water or steam ; the cost of fuel consumed 
in securing the same amount of warmth is not more than one- 
third; the warmth is more equally diffused than by any other means; 
there is no unpleasant smell or vapour connected with this 
stem; there are no gratings, pipes, or other unsightly 
objects, or inconvenient projections, to be dealt with ; and the 
apparatus being out of reach as well as out of sight, cannot be 

= with, or become a source of danger to the occupants of 
the building; it is not liable to get out of order, cannot be affected 
by frost, needs no costly repairs, and it involves absolutely no risk 
of setting fire to the building; it gives great facilities for lat- 
ing the amount of heat supplied, and for continuing it many hours 
without renewal of fuel; and it is also readily combined with any 





efficient system of ventilation. The apparatus has been in use for 
se time in Belgrave Chapel, Belgrave-square, and in St. Peter's. 
-gate. 
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THE PATENT JOURNAL 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

9675. THOMAS WOODWARD, Ledbury, Herefordshire, “ Improvements in ma- 
chinery or apparatus for raising or elevating sewage water and other liquid 
matters, also applicable as a means of affording motive power from water, 
—I6th October, 1866. 


160. GEORGE MANSELL, Birmingham, ‘‘ improvements in the manufacture of | 


jettered, numbered, and figured tablets, door and name plates, labels, and 
signs, show plates, and other similar articles.” —1st December, 1866. " 

3170, HECTOR AUGUSTE DUFRENE, South-street, Finsbury, London, Im- 
provements in fire-places."—A communica'ion from Monieur Yves Leper- 
drie}, St. Emy, France.—3rd December, 1866. 

3201. HENRY FINCH SWEARS, Regent-street London, “ Improvements in the 
means of communication between stations and railway trains in motion, and 
between passengers, guards, and engine driver.”—5th December, (866. 

3324. GEORGE SPEIGHT, Collingwood-street, City 
ment in certan articles of wearing apparel comm nly called shirt fronts or 
dickeys 1 chemisette fronts."—is8th December, 1866. 

3396, ALEXANDER MACKIE, Warrington, Lancashire, **‘ Certain improvements 
in apparatus for distributing type and in apparatus for preparing type for 
distribution.”—26th December, 1866. 

3404. THOMAS WALKER and THOMAS FERDINAND WALKER, Oxford-street, 
Birmingham, “ Improvements in apparatus connectei with steam boilers 
for regulating the evaporative power thereof, and to obtain greater safety in 
their use.” 28¢h December, 1866. 

3426. WILLIAM WILBY, Dublin, Ireland, ‘* Improvements in the manufacture 
of straps or belts for driving machinery, and in a new or improved constrnc- 
tion of joint or coupling for the ends of such and other like belts,”—29th 
December, \s65. 

3440. THOMAS WILLIAM PLUM, Threadneedie-street, London, “ Improvements 
in apparatus for taking off liquids from casks and other vessels and similar 
purposes.” ; 

3442. ALEXANDER HENRY, Edinburgh, M:dlothiaa, 
fire-arms.”—Sist December, 1866, 
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. “ Improvements in 





, London, “ An improve- 
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99, CHARLES V'ANSON and ALFRED KITCHING, Darlington, Durham, ** Im- | 
provements in apparatus for locking the levers or handles for working rail- | 


way switches and signals.”"—4/h January, 1867. 

40. CHARLES JAMES | OWNALL, Union Club, London, “ Improvements in the 
means of saving life in pits and mines.” 

42. JUAN VILA ¥ JOVE, Barcelona, Spain, ‘‘ An improved method of and 
apparatus for « btaining motive power.”—7th January, 1867. 

57. RICHARD WINDER, Abingdon-street, Westminster, “ I proved machinery 
for pocketing hops, for puddling dams, for punning at back of long retaining 
walls, river or sca embankment facings, and such like works."—9(h January, 
1867. 








64. LEWIS HAND, Coleman-street, London, ‘‘ Improvementsin treating benzole | 


and other hydrocarbon liquids and in making such liquids non-explosive, and 
of generating an illuminating gas therefrom.”—A communication from John 
Johnson, Wilmington, Minvis, U S.—10th January, 1867 

92, CHARLES JAMES POWNALL, Union Club, London, * A new or improved 
method of facilitating the removal of snow, hail, or ice from streets or other 
places by means of steam or hot air injected upon it in a close chamber.”— 
14th Januaru, 1867. 

126. AUGUST BEI 
into the dipping frames used in the manufacture of matches, and in apparatus 
to be employed for such purpose.”—A communication from Ludwig Anton, 
Darmstadt. 

128, BERNARD LIETAR, Royal Hotel, Blackfriars, London, “An improved com- 
position to be employed in welding or soldering irou upon iron, steel upon 
steel, and iron upon steel.” 

130. DOUGLAS WILLIAM HAMPER, Newcastle-on-Tyne. “‘ Improvements in 
the preparation of finings for fining or clearing fermented liquors.” 

132. CHARLES BATEMAN MARSDEN, Birminzham, “An improved covering 
or protection from sun or weather, alapted for personal use or wear.” 

134. WALTER WELDON, Park-villa, West-hill, Highgate, Middlesex, 
improved method of manufacturing chlorine.”—18th January, 1867. 

136. JAMES ROBERTSON, Manchester, “Certain improvements in machirery 
or apparatus to be employed in the manufacture of umbrellas.” 

138. ALFRED VINCENT NEWTON, Chancery-lane, London, ** An improved 
construction of steam generator.”—A communication from George Gould, 
Troy, New York, U.S. 

140. JOSEPH GRANT and JOB HERBERT, Leicester, “Improvements in signals 
on railways.” 

142. AUGUSTUS BRYANT CHILDS, Oxford-street, London, “ Improvements in 
machines for separating foreign seeds and other impurities from wheat, other 
grain, or seeds.”— A communication from David Monrve Childs, Rue Gaillion, 
Paris. 

144. THOMAS WILLIS WILLIN, Clerkenwell-green, London, “ Improvements 
in the manufacture of watch cases, and in apparatus e.nployed therein.” 

146. EDWARD SLAUGHTER. St. Philips, Bristol, “* Improvements in locomotive 
engines.” — 19th January, 1867. 

148. GEORGE LOMAS LOVERSIDGE, Bury Bank Cottages, Greenfield, Saddle- 
worth, Yorkshire, “ Improvements in the tanning of hides and skins and in 
the apparatus employed therein.” 

150. WILLIAM EDWAnD GEDGE Wellington-street, Strand, London, “ A two- 
branched or double-hooked fish-hook.”"—A communication from Francis 
Angilard, Faubourg St. Martin, Paris 

152. JOHN ROWLEY, Grosvenor-terrace, Camberwell, Surrey. “ An improved 

rocess for hardening, bleaching, and sweetening crude paraffin.” 

154. JOUN EDWARDS, Ealing, Middlesex, * A new horse-shoe cushion.”— 2! s/ 
January, 1867. 

157. THOMAS MURRAY GLADSTONE, York-chambers, Adelphi, Strand, London, 
** An improvement in ships’ anchors.” 

158. WILLIAH ARENA MARTIN, Cannon-street, London, *‘ Improvements in 
apparatus for consuming smoke, promoting combustion, and feeding furnaces 
with fuel.” 

160. FREDERICK CHARLES REIN, Strand, London, *‘ Improved means of con- 
veying sound from preachers or lecturers to the congregation or audience.” 
162. WILLIAM EXALL, Reading, Berks, *‘Improvements in the boiler appa- 

ratus of portable steam engines.” 

164. JOHN PATISON, Airdrie, Lanarkshire, N.B., “ Improvements in the pro- 
duction of iiluminating gas, and in the manufacture and application or use of 
new or improved materials or fuels for the same, and in the means or appa- 
ratus employed therefor.” 

166. WILLIAM EDWARD NEWTON, Chancery-lane, London, *‘ Improvements in 
injectors for steam boilers."—A communication from Alfred Lenz, Vienna, 
Austria.—22nd January, 1867. 

168. COLEMAN COLEMAN, Little Moorfields, London, ‘‘ Improvements in 
crinoline skirts.” 

170. SAMUEL COOK and GEORGE COOK, Bury, Lancashire, ‘‘ Improvements in 
the manufacture of weft forks used in looms for weaving.” 

172. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middicsex, 
“ A new and improved process of treating skins in order to separate there- 
from the hair and wool, and in the preparation of the hair for the manufac- 
ture of hats.”"—A communication from Auguste Frayssé, jun., Rue Croix-des- 
Petites-Champs, Paris. 

174. THOMAS ROSS, Featherstone-buildings, London,“ Improvements in the 
manufacture of lenses for photographic cameras and various optical instru- 
ments.” 

176. JOHN PINNEY, Bedford. “* Improvements in the manufacture of burglar- 
proof safes, and in fastening the doors thereof.”— 23rd January, 1867. 

178. FITZMAURICE PALMER, Old Derrig, Queen's County, Ireland, “ Improve- 
ments in ships or vessels of war, part of which improvements are also appli- 
cable to other ships or vessels.” 

162, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
fire-arms.”—A communication from Sylvester Hayward Roper, Roxbury, 
Massachusetts, U.S.—24th January, 1867. 

193, THOMAS BERNEY. Bracon-hall, Norfulk, ‘“ Improvements in constructing 
and applying defensive armour and also bullet-proof port-hole covers for the 
defence of ships and other vessels, forts, batteries, and other fortifications, 
parts of which impr are applicable to other purposes.”—25th 
Janu , 1867. 

205. STEPHEN CAREY, Camperdown House, Snows-fields, Bermondsey, Surrey, 
“ Imp ents in iron ch ls. tramways, and pavements.” 

209. MATTHEW HODGSON LISHMAN and EDWARD CHAMBERS, Stockton-on- 
Tees. Durham, *‘ Improvements in the manufacture of cores for the sockets 
of metal pipes, and in apparatus employed thereon.” 

211. JOHN JAMES LUNDY, Leith, Midlothian, N.B., “Improvements in the 
treatment of the residual matters resulting from and obtained in the purifica- 
tion and distillation of mineral or bydrocarbon oils, and also in the treatment 
of coal tar and various waste or other alkaline and lime substances for the 
purpose of utilising the same.” 
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tENS, Liverpool, Lancashire, **‘ Improvements in filling splints | 


THE ENGINEER. 





231. JAMES GREENSHIELDS, Glasgow, Lanarkshire, N.B., “An improved 
compound or combination of materials to be used for the production of illu- 
minating gas.” 

233. ALPHONSE DONNETT, Lyons, Rhone, France, ** Improvements in the con- 
struction of water wells.” 

335. JOHN HOPKINSON, Leeds, Yorkshire, “ Certain improvements in the venti- 
lation of mines.” 

237. PETER JACK, jun, and ALHAMBERT COULTHURST, Nethercommon, 
Paisley, ** Improvements in power looms for weaving terry and cut pile 
fabrics.” 

239. WILLIAM WILLMER Pocock, Craven-street, Westm'nster, ‘“‘ A new or 
improved apparatus for holding and presenting cards and other articles fur 
distribution.” 

241, CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in the manufacture of soap.”—A communication from Adolphe Philippe and 
Gustav Fortier, Lyons, France. 

243. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improved appa- 
ratus for supplying steam boilers with water, and indicating the quantity 
supplied.”—A communication from Adrien Houget, Emile Bede, and Laureut 
Roufosse. Verviers, Belgium. 

245. HIRAM CRAVEN and JAM¢s SPEEDING, Monkwearmouth, Durham, ‘ Im- 
provements in apparatus a1! in the mode of operation for winding, tarring, 
sizing, polishing, or putting a finish on, and singling machine-spun and other 
yarns, in the manufacture of rope, cordage, and lines of every description 
and material.”—29th January, 1867. 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 
34!. JOHN SHERMAN HOAR, Massachusetts, U.S., “ New and useful improve- 
ments in bench vices." —6th February, 1867. 
359. ARTHUR ORMSBY, Parliament-street, Westminster, “ Improvements in 
the collection and storage for distribution of rain water.”—sth February, 
1866. 





362. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “Improvements in | 


propellers for ships, boats, and other vessels.”—A communication from Auguste 
Arban, sen, and the Marquis Marie Joveph Antoine Ernest De Lagrange, 
Paris.—sth February, 1867. 





Patents on which the Stamp Duty of £50 has been Paid. 


| 369. JAMES HENDERSON, Great Rassell-street, Bloomsbury, London, SYDNEY 









NDI DUNCAN, 
—1zth Feb- 


CLULOW CHILD, The Grove, Clapham, Surrey.and WILLIAM Lt 
Hunter-street, Brunswick-square, London, ** Rails for railways. 
ruary, 1864. 


| 389. GEORGE BOHN, Victoria-street, Westminster, ‘* Cowls for chimneys.”— 


-l5th Felruary, \®64. 

399. FREDERICK CHARLES PHILLIP HOFFMAN, Wilmington-square, London 
“Crushing hard substances and washing ores and minerals, &c.” —16th Feb- 
ruary, 1864. 

413. RICHARD HORNSBY, JOHN BONNALL, and WILLIAM ASTBURY, Spittle- 
gate Ironworks, Grantham, Lincolnshire, * Agricultural implements.” —17th 
Februaru, 1864. 

420. ROBERT CHARLES RANSOME, 
EDWARD RANSOME, Ipswich, Suffolk, ** Beams, mould boards, &¢.”—15ih 
February, 1864. 

538. EDWARD HALL, Dartford, Kent, ‘‘ Machinery for polishing glass.”—2rd 
March. \*64. 

407. HENRY ALFRED JOWETT, Sawley, Derbyshire, “‘ Fixing rails for perma- 
nent way."—1l7th February, 164. 

398. WILLIAM CLARK, Chancery-lane, London, *‘ Permanent way.” — 16/h 
February, 1864. 

433, THEOPHILUS JACKSON, Manchester, “Coiled or helical springs.”—19¢h 
February, Vs64. 

439. EDWARD ELLIS ALLEN, Parliament-street, Westminster, *‘ Locomotive 
and portable engines.”—20/4 February, 1864. 





Patents on which the Stamp Duty of £100 has been Paid. 

386. JOHN GREEN, Newtown, St. Martin, Worcester, *‘ Sowing broad cast 
lime, s+It, soot, &c.”— 13th February, 1860. 

399. WILLIAM LEATHAM, Lecds, Yorkshire, “Governing steam engines.“—14/; 
February, 1860 

406. MICHAEL JOHN HAINES, 
lath February, 1800. 

419. JOSIAH GEORGE JENNINGS, Holland-street, Blackfriars, Surrey, ‘‘ Water- 
closets.”—15th February, \8 0. 

420. EDWIN CAPLEN, Islington, London, * Soles and heels for bootsand shoes.” 
— 16th February, is60. 


Stroud, Gloucestershire, “ Driving straps.”— 


Notices of Intention to Proceed with Patents. 
2595. JOSEPH GREENING, Manchester, “ Improvements in fulding fencing.” 
2595. JAMES WOOD BAKER, Moorgate-street, London, * Improvements in ma- 
chinery or apparatus for spinning cotton and other fibrous materials.” 
2601. MATTHEW MIRFIELD and JOHN SCOTT, Tong, near Bradford, Yorkshire, 
“ Improvements in machinery or apparatus for combing wool or other fibrous 
substances.” 





; 2606. GEORGE WILLIAM SHINNER, Strand, London, “Improvements in the 


means of and apparatus for utilising sewage matiers and liquids.” 

2607. JOHN OUTRAM, Grutland, near Halitax, Yorkshire, ** Improvements in 
the manufacture of cast iron.” 

2609. CHARLES JOHN HILL, Albany-street, Regent's Park, London, “ Improve- 
Metts in machinery or apparatus for the production of reduced copies of 
medallions and matrices, and for preparing the cutting tools for that pur- 
pose "—9th October, 1866. 

2614. LEWIS WILSON, Norfolk-street, Strand, London, “Improvements in 
heating baths, and in apparatus for the same.” 

2619. MICHAEL MYERS, Wigmore-street, Cavendish-square, London, “ Im- 


provements in the coustruction of trunks, portmanteaus, and boxes, parts of | 


which improvements are also applicable to other useful purposes.”—10th 
October, 1866. 

2628. DAVID CRICHTON, WILLIAM DONBAVAND, and DUNCAN CRICHTON, Man- 
chester, ** Improvements in looms for weaving.” 

2630. ALFRED VINCENT NEWTON, Chancery-lane. London, ‘* Improvements in 
sewing machines.”—A communication from Elias Howe, jun., New York, 

J.3. 

2635. HARRY JONES, Portland-place, Marylebone, London, ‘‘ An improved 
portable bath." —1ith Oclober, 1866. 

2636. HENRY JOHN COOKE, Crumlin, Monmouthshire, “‘ An improved bolt and 
rivet and nut making machine.” 

2643. JOHN PATTERSON, Beverley, Yorkshire, “ Improvements in mills for 
grinding, crushing, splitting, and hulling, or shelling grain and other :ub- 
stances.”"—12/h October, 1866. 

2649., LOUIS RUDOLPH BODMER, Thavies-inn, Holborn, Lordon, “An improved 
machine for cleaning and carding wool, cotton, and other fibrous substances.” 
= communication from Paul Gauchez, Angecourt, near Sédan, Ardennes, 

rance. 

2650. LOUIS RUDOLPH BODMER, Thavies-inn, Holborn, London, ‘‘ The appli- 
cation of enamel to certain friction surfaces of looms for weaving.”—A com- 
munication from Edmond Sée and Paul Sée, Roubaix, Nord, France. 

2652. AUGUSTO ALBINI, New Lroad-street-buildings, London, and FRANCIS 





AUGUSTUS BRAENDLIN, Birmingh =_ ts in breech-loading fire- 
arms.” 
2655, SMITH COLLINS, New Haven, C ticut, U.S., “ Imp: in tires 











for carriage wheels.” 

2656. JOHN DALE and JONN GELLEMORE DALE. Manchest 
ments in sulphuring yarns and fabrics.”—13th October, 1866. 

2669. GEORGE LAKE, jun., Manchester, ‘* Improvements in, and apparatus for, 
sizing cotton warps ” 

2661. STEPHEN NOLNESS, Albany-terrace, Victoria Park, Middlesex, *‘ Im- 
provements in the mode or means of rotating brushes, or other articles for 
which a cireslar or revolving motion is rezuired.”—15th October, 1866. 

2668. JAMES LLAIN, Manchester, ** linp in finishing yarns and 
threads used for weaving and sewing purposes.” 

2669. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Impr ts in the fi of green and blue colouring matters ”"— 
ae from Alcide Poirrier and Charles Chappat, Rue d’Haute- 
ville, Paris. 

2671. ALEXANDER SWAN, Kircaldy, Fife, ‘‘ Improvements in, and in apparatus 
for, evaporating or recovering lees.”— 16th October, 1806. 

2681. JOHN SLESSOR, Glasgow, Lanarkshire, N.U., ** Improvements in distilling 
alcoholic spirits.” 

= HAMILTON, Glasgow, Lanarkshire; N.B., “ A new and improved 
fuel.” 


“Imp 











| 2686: CHARLES ADAM GIRARD, Rue des Ecoles, Paris, ‘‘ Improvements in the 


215. FDUARD BELLARD, Faubourg Noyen, Amiens, France, “ Improvements | 


in looms for the manufacture of silk and other velvets.” 

217. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in volute springs.”—A communication from Charies Morrill, 
New York, U.S. 

219. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in machinery for roving and spinning wool and other fibrous 
materials.”—A communication from Edwin Allen and Henry Tatem Potter, 
Norwich, Connecticut, U.S.—26th January, 1867. 

221. Eric HUGO WALDENSTROM, Manchester, and ISAAC GRAY BASS, 
Workington, Cumberland, “ Certain improvements in machinery or apparatus 
to be employed in the manufacture of metallic bolts.” 

223. JOHN POOLE, Riley-street, Chelsea, Middl “Imp ents in manu- 
facturing metallic hoops for casks or other wooden vessels or utensils, and in 
machinery therefor.” a 

225. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 

“Improved appliances for horse-shoes, as a substitute for ‘ roughing.’”—A 
— from Friedrich Dominick, Berlin, Prussia.—28th January, 
867. 





manufacture of blue colouring matter."—Partly a communication ftom 
George de Laire, Rue de Sevres, Paris.—17th October, 1866. 

2716. WILLIAM CLARK, Chancery-lane, London, “ improvements in electric 
telegraph apparatus.”—A communication from Joseph de Susini and Jean 
Marie Onesiu.e Tamin, Boulevart St. Martin, Paris.—20¢ October, 1865. 

2745. HENRY DAVIDSON PLIMSOLL, Great Ormond-street, and JOHN BAILEY 
DAViS, Gresham-street, London, and WILLIAM RICHARD DAWSON, High 
House. Homerton, Middiesex, “ Improvements in extracting metals from 
titaniferous iron, sand, or minerals containing metals ” 

2747. Sir EUSTACE FITZMAURICE PIERS, Bart., Manchester, ‘‘ Improvements 
in working railway signals.” - 24th October, 1866. 

2756. HENRY PHILLIPS, Clyst Honiton, Exeter, Devonshire, “Improvements 
in the preparation of deodorising materials and in the manufacture of gas.”— 
25th October, 1865, 

2773. JOHN WAGENER, Wellclose-square, and GEORGE JORDAN FIRMIN, Mill- 
wall, London, “ improvements in sugar refining.” —26¢h October, 1866, 

2523. WILLIAM CLARK, Chancery-lane, London, “ Improvements in lamp 
glasses or chimneys.”—A communication from Joseph Lallemand and Gode- 
— Auguste Guillaume Wagener, Bouleyart St. Martin, Paris.—31st Oc‘ober, 
1866. 





ROBERT JAMES RANSOME, and JAMES 








| band in assuming its former position. 
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3022. THOMAS WILLIAM WEBLEY, Weaman-street, Birmingham, “ Improve- 
ments in breech-loading fire-arms.” 17th November, 1868. 

3072. CLINTON EDGCUMBE BROOMAN, Fleet-street, Londo, “ An improved 
construction of ‘ron for ironing.”— A communication from Clemente Augusto 
a’ Assumpeao, Lisbon, Portugal.—22d November, 1866. 

3150, WILLIAM WOOD PILCHER, St. Margaret’s-at-Clif, near Dover, Kent, 
** Improvements in the construction of horse shoes.”"—30th November, 1866. 

3269. ISHAM BAGG8, High Holborn, London, “‘ Improvements in the manu- 
facture and treatment of hydrochloric and nitric acids.” —'3th December, \866. 

3396. ALEXANDER MACKIE, Warrington, Lanca-hire, ** Certain improvements 
in apparatus four distributing type, and in apparatus for preparing type for 
distribution.” —26th December, 1866. 

3110. FRANCIS WATKINS, Birmingham, “Improvements in machinery for 
cutting, punching, and shaping metals for screw nuts and like articles.” 

3412, FRANCIS WATKINS, Birmingham, “ Improvements in machinery for 
shaping and forging metal into rivets, bolts, screw blanks, and like articles.” 
26th December, 1866. 

3416. SAMUEL SMITH and JOHN WILLIAM JACKSON, Keighley, Yorkshire, 
* Certain improvements in governors or regulators for steam or other motive 
power engines.” —2z9th December, 1866. 

42. JUAN VILA YJOVE, Barcelona, Spain, “ An improved method of, and appa- 
raius for, obtaining motive power.” —7th January, 1467. 

96. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, “An 
improved apparatus for lubricating carriage axles.""—A communication from 
John Burt Powell, New York, U.S.—14th January, 1867. 

123. LIENRY STARR, Cheapside, London, * An improved safety match box.” — 
A communication from Henry Arthur Gadsden, New York, U.8S.— 17th 
January, 1867. 

3. BERNARD LIETAR, Royal Hotel, Blackfriars, London, “ An improved 

composition to be employed in welding or soldering iron upon iron, steel upon 

e, and iron upon steel.”—i8th January, 1867. 

ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved con- 

from George Gould, 











138. 
strection of steam geuerator.” — A communication 
Troy, New York, U.8 —19th January, 1867. 

20). STEPHEN CAREY, Camperdown House, Snow's-fields, Bermondsey, Surrey, 
‘improvements in iron channels, tramways, and pavements.” — 26th 
January, 1867. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 








List of Specifications Published during the week ending 
16th February, 1867. 

4d.; 1733, 44.; 1784, 4d. ; 1735, 8d.; 1726, 1s. 8d. 

. ; 1738, 10d.; 1739, 1s. 4d. ; 1740, Is. ; 1741, 4d.; 1742, 8d.; 17: 

: 1744, 44.; 1745, 4d. ; 1746, 4d.; 1747, 6d.; 1748, 10d. ; 1749, 8d. 

1750, 8d.; 1751, 8d.; 1752, 4d. 








*,” Specifications wil! be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty's Patent-office, Southampton-buildings, 
Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


| The following descriptions are made from Abstracts prepared expressly for THE 


ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fiitings, dc. 
1851. J. INGAMELLS, Leverton Fen, near Boston, Lincoln, “ Motive power.”~ 
Dated \4th July, 1866. 

In carrying out this invention the inventor proposes to construct a cylinder 
of any suitable diameter am! width, according to the power required. This 
cylinaer may be of iron or wood, or both combined, and, if of large dimensions, 
it may be built in segments and secured by exterior flanges and bolts, its 
internal periphery being flush and smooth. This cylinder is provided with a 
sufficient number of radial spokes in connection with a shaft or axle, by which 
the cylinder is supported in a vertical position in vearings set on suitable 

dards and foundation plates. Within the cylinder the inventor adjusts a 
tube or hose of strong flexible water-tight material, extending in a compiete 
circle within and against the internal periphery or surface of the cylinder. 
This tube is encased in a series of semicircular flat steel springs, each semi 
circular piece being brought in or nearly in contact with a corresponding piece 
at each side of the tube. Now the extremities of each of the upper springs are 
provided with a slot through which, and on each side of the tube, a flat band 
of steel is passed. thus connecting the whole serics of upper semicircles with 
the transverse band of stecl. From the axle or shaft a pendant is supported, 
hanging down towards the lower portion of the cylinder; this pendant con- 
tains in a slotted bearing a heavy roller, which is caused to press upon the 
springs, which, acting in lines parallel to the axle, cause them to draw out ia 
straight lines, and bring the tube described to a flattened position upon the 
periphery of the cylinder. Now, one half or side of the tube in the cylinder is 
to be filled with water, which will create a weight on that side of the cylinder 
corresponding to the diameter of the cylinder and that of the tube; the other 
half of the tube being empty, but the roller always pressing the springs and 
the tube flat at the bottom of the cylinder, will prevent the passage or escape 
of the water from the weighted side, and thus the balance or equilibrium of 
power will be destroyed, and motion of the cylinder effected by g:avitation. 
The lower series of springs are attached and fixed underseath their centre to 
the cylinder; the upper series are connected together by means of the con- 
tinuous flat band passing through slots attached to the bottom springs. 
Assuming the diameter of the cylinder to be 30ft., then the diameter of the 
tube should be about 15jin., and the width of each semicircular ring about 2in.; 
the width of the continuous bands about 3in.; several layers and series of 
lengths of thin steel should be placed side by side to break joint, and from this 
flexible continuous band, in order to allow of its assuming a skew form when 
under the pressure of the roller. At the other parts of the periphery, except 
near the roller, the band presents a side view or flat side of the band; but on 
each side of the roller, for some distance, the bands assume skews or twists, 
and actually underneath the roller are flattened down upon the periphery of the 
cylinder, and present edge views, which gradually disappear until the skew 
terminates and the full flat side of the band is presented; it is the same with 
each band on each side of the tube. The roller of course always acts as a stop 
to the passage of the water, no valves being required. The tube is placed out- 





| wards or flattened together with the semicircular springs into a straight line, 


from which position they can only escape by the gradual recovery of the flat 
The series of steel bands are joined to 
the extremity of the upper springs by joints or hinges, in order to facilitate 
their assuming the flattened position of the semicircular springs. The con- 
tinuous band is joined to the lower springs, and the upper springs are joined to 
the continuous band. The tube is to be supplied with water by means of an 
opening made outside the cylinder and into the tube, so that the water may be 
poured in, after which the opening is secured by a cap or plug with a screw 
thread; the water is to be supplied until its level reaches nearly to the top of 
the tube, which level will therefore always be constant, so as to maintain the 
gravitating power. The roller is placed in a parallel with the axle, the springs 
acting as movable levers, the flat bands passing through them acting to prevent 
the sudden return of the tube to a circular form, and causing it gradually to 
approach the circular form during the decrease of the skew or twist of the 
bands till they present a flush or flat surface.— Not proceeded with, 

1855. J. L. NORTON, Belle Sauvage-yard, Ludgate-hill, and F. L.H. W. BUNGER, 
Southampton-buildings, Chancery-lane, London, ** Apparatus for discharging 
the water resulting from condensed steam from apparatus where steam ts 
employed.” — Dated 16th July, 1866. 

This invention relates toa former patent dated 27th October, 1862 (No. 2890). 
In constructing apparatus according to the present invention, it is preferred 
that the vessel which receives and discharges the condensed water should be 
spherical, and made in two halves, but this form is not essential. The up; 
half of this vessel has an inlet on one side where it is connected by a suitable 
pipe to the apparatus wherein steam is employed. Through the upper part of 
this vessel is a passage, and when necessary a stuffing-box, through which a 
spindle or rod is introduced, and provision is made for raising and lowering such 
rod or spindle in order that the distance its lower end descends into the vessel 
may be adjusted from the outside, At the lower end of this rod or spindle is 
fixed a holiow vessel, by preference of a cylindrical form, the upper and lower 
ends of which inner vessel are each formed with a flexible disc of 2heet metal 
having concestric corrugations. When the apparatus is in use this cylindrical 
vessel is full of water, which is introduced through a hole which is closed by a 
screw plug. The lower end of the spindle or rod above mentioned is fixed to 
the centre of the upper disc. Above this inner vessel, on the same spindle or 
rod, is a guard to prevent the water flowing on to the upper disc of the cylindrical 
vessel. To the centre of the lower disc is fixed the upper end of a valve spindle 
at the lower end of which is fixed a valve this valve; closes the outlet at the 
bottom of the spherical vessel when steam pervades the interior of such ves-el, 
by reason of that heat of the steam causing the water contained in the cylin- 
drical vessel suspended within the spherical vessel to expand, but such valve 
opens when the spherical vessel becomes charged with condensed water, so as 
to cool the water contained in the inner cylindrical vessel. Below the cylin- 
drical vessel is applied a horizontal partition of wire gauze to prevent dirt or 
other matter getting to the valve. At the bottom of the spherical vess-1 
a waste p'pe is affixed at the outle’, in order to convey away the condensed 
water.— Not proceeded with. 

1890. H. TROTMAN, Southampton, ‘‘ A feed box for the prevention of injury to 
marine boilers with surface condensing engines.”—Dated 2\st Juiy, 1866. 

This invention consists in the construction of a box or chamber, and th» 
application of the said box or chamber on to or within marine boilers, for the 
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urpose ot arres:ing the impurities of the condensed feed water, and preventing 
their entry into or causing injury to the boilers. This box or chamber—to the 
exact size of which the patentee does not confine himself—he fits with a series 
of tubes or iron rods or bars, supported in two end or side plates, in such manner 
as to form altogether a framework which can be removed with ease from the 
box or chamber. Both the end or side plates are perforate: so that the ends of 
the tubes rods, or iron bars may be passed through and extend beyond the end 
or side plates, and one or both end or side plate may, in addition, be perforated 
with round, half round, or other shaped holes, or the tubes, rods, or bars may 
be made so as to fit the perforated end or side plates just loosely with a loose fit. 
The framework thus formed is placed in the box or chamber in such manner 
that two of its sides or ends fit closely to two of the sides or ends of the box, 
leaving two spaces between the other sides or ends, as the case may be, of the 
framework and the sides or ends of the box or chamber. He places a plate of 
zine inside the box between the ends of the tubes, rods, or bars and the box. 
Above this framework of tubes or iron rods or bars and end or side plates he 
places a top plate, hereinafter called an * inner top plate,” which covers, not 
only the said framework, but also the spaces just mentioned, fitting closely to 
the sides and ends of the box, but capable of being with ease removed. This 
inner top plate forms, with the perforated end or side plates of framework, an 
inner chamber, Above this inner top plate he in some cases places another 
framework of tubes, rods, or iron bars to receive any impurities that may escape 
from the inner chamber in which the first framework is placed. Above the 
inner top plate or covering placed over the under framework he places a zine 
plate longitudinally inside the box on each side between the upper surface of the 
inner top plate or cover of the lower framework and the under surface of the 
outer plate or cover of feed box, or at sides of upper framework. 
1892. R. HooreR, Bradford, near Manchester, “ Furnaces.”—Dated 2st July, 

1866 


This invention is designed for the purpose of effecting the more perfect com- 
bustion of gases evolved from the fuel in furnaces, thereby diminishing smoke, 
and also preventing the coal forming “‘ clinkers” upon the fire bars. The im- 
provements consist in forming a cavity or hollow in the walls extending the 
whole length of the furnace, from the back to the front, the opening or com- 
munication with the outer atmosphere being formed by a passage opening out 
behind, the entrance of the air into the same being governed by a valve. The 
back of the furnace, where the air rushes into the fire, is in the form of a double 
wall, the outer one of which is built up solid, and the inner one constructed with 
openings or perforations, the space between the two walls being a continuation 
of the cavity or hollow formed in the side wa’s of the furnace. The admission 
of air when entering the furnace is regulated by the aforesaid valve, and as it 
passes along the hollow or cavity in the furnace walls becomes rarified or heated, 
and in that state passes into the fire through the perforations in the back of the 
fire-grate, thereby assisting combustion, and preventing the grate or bars being 
choked with clinkers.—NVot proceeded with. 

1899. A. B. BARON VON RATHEN, Fitzroy-square, and G. H. ELLIS, South- 
ampton-buildings, Chancery-lane, London, “ Constructing a@ motive power 
wheel, whereby to obtain permanent motion by the application of compressed 
air, or any other elastic fluid.”— Dated 2\st July, 1S65, 

This invention may be considered supplementary to an invention of the 
Baron von Rathen, of an elementary motive power engine for which a patent 
has been granted to him (No. 818), dated March 23rd, 1865, which consists in 
a newly discovered plan for the construction of a motive power wheeb or 
engine, on the principle that the motor consisting of compressed air, or other 
elastic fluid, is maintained in permanent activity, and without removal or 
renewal, and the useful resistance of the air in the chambers is on the surface 
of a fixed cylinder, the motion is regular and direct, the wheel rotating on its 
fixed central axis. The nature of the present invention consists, principally, 
in providing instead of that a motive power wheel having its axis upon fixed 
bearings in an eccentric position and turning in an oscillating cylinder. The 
motor being brought through a hollow shaft, or any convenient channel, is 
introduced into one or more closed chambers formed upon the longest arm 
of the power wheel for the purpose of driving it round. By this means, 
according to the uniform pressure of the elastic fluid upon all surfaces, the 
inventors obtain not only a continuous, but an additional degree of driving 
_— from the leverage given by the position of the wheel.— Jot proceeded 
with, 





Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &¢. 

1923. W. E. Kocus, Tichborne-street, Edgqware-road, London, “ Railway 

carriages.” — Dated 24th July, 1866. 

The chief object of this invention is to adapt railway carriages for moving 
round sharp curves with safety and expedition. Instead of connecting, as 
hitherto, the ends of the carriage springs above the axle boxes in a direct 
way, or by links with the rigid framing under the body of the carriage, the 
inventor employs a new arrangement of bogie frame, which will allow of the 
outer pair of wheels when the carriage is running round a curve receiving a 
greater lateral motion than the hinder pair, without causing any sudden jerk 
upon any part of the framing or carriage body. This is effected hy connecting 
the bogie frame with the rigid framing under the body of the carriage by means 
of a main central pivot, the exact position of which will depend upon the dis- 
tance of the wheel axles from each other, but which will be nearer the hind 
than the fore axle.— ot proceeded with. 

1925. F. PALMER, Old Derrig, Queen's County, Ireland, “ Ships or vessels of 

war.”—Dated 24th July, 1856. 

This invention consists in constructing the sides of a ship or vessel of war of 
such angles that, when hit above the water line by shot or shell, the course of 
said shot or shell will be diverted.— Not proceeded with. 

1942. W. TOMS, Devonshire-street, Queen’s-square, London, “ Rein clip or holder.” 

Dated 26th July, 1866. 

This rein clip or holder is suitable for being applied to the dash board, or 
other convenient part of a carriage or other vehicle. or to a saddle for the purpose of 
holding the reins or bridle when desired by the driver or rider. For this pur- 
pose the holding parts of a clip or holder constracted according to this invention 
are formed with concave surfaces pressed firmly together by means of a metal 
or other spring, and the inventor prefers that the free end of the spring should 
be of concave form tu press upon a fixed convex surface secured by screws or 
otherwise to the dash board of a carriage, or lined with india-rubber, leather, 
or Other suitable material, to prevent the slipping of the reins when placed 
between holding surfaces. A small lever may be combined with the spring 
clip if desired, to facilitate the opening of the parts to insert or release the reins. 
—Not proceeded with. 

1949. J. C. HADDEN, Bessborough-gardens, Pimlico, London, “ Anchors.”— 

Dated 27th July, 1866. 

This invention has for its object the causing of anchors to readily take a 
hold of or grip into the ground, though falling at random and without the 
assistance of the stock or cross-bar with which anchors are ordinarily con- 
structed, but which is omitted in these improved anchors, thereby lesscning 
the cost. And the said invention consists in constructing anchors with the 
arms and flukes, while being disposed with reference to the shank as heretofore 
in respect of being bent or curved upwards or forwards towards the end of the 
shank to which the cable is to be attached, not disposed as heretofore in 
respect of being in end view, or as seen looking in the line or direction of the 
shank with the arms or flukes in a generally straight line, but instead thereof 
being disposed with the arms and flukes in a generally curved line, formed 
more or less like the letter S, with the middle or meeting of the two curves of 
the S situate across the shank. The invention also includes the inclination of 
the palms so as that the effect may be, when the shank is pulled, to cause one 
or other of the palms, with its arm, which ever may be presented downwards, 
toenter the ground and form for itself and work itself into the ground in an 
inclined or screw-like path.— Nol proceeded with. 

1951. W. SEATON, Glanton Villa, Sydenham Rise, “ Permanent way of railways.’ 

—Dated 27th July, 1866. 

The patentee claims, First, the construction and use of cast or wrought iron 
longitudinal trough sleepers of a triangular or equivalent cross section, having 
a longitudinal channel on the surface combined with timber, cork, or other 
suitable material, placed in such channel and serving as the immediate 
support of the rail, substantially as described and iilustrated in the drawings. 
Secondly, the peculiar rail joint, described and illustrated in the drawings. 
Thirdly, constructing the holes for the bolts or trenails in railway chairs and 
flat-bottomed rails in an oblique direction, so as to enable the fastenings to be 
driven into the sleeper obliquely, substantially as and for the purpose described 
and illustrated in the drawings. Fourthly, the introduction of a slab of wood 
between the base of a railway chair and the surface of the sleeper, substantially 
as and for the purpose described. Fifthly, the application of a lining of cork 
to the interior of railway chairs, for the purpose described. Sixthly, the intro- 
duction of angle iron between the underside of the saddle rail and the top of 
the sleeper, substantially as and for the purpose specified. 

1952. W. STKONDLEY, Inverness, “ Apparatus for forcing locking points or 

switches of railways.’—Dated 27th July, 1866. 

This iavention consists in the employment of certain locking slides, as 

shown in the drawings. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

1862. T. WESTLEY and T. R. BEAUMONT, Preston, “F lyers for spinning 

roving, or slubbing cotton, dc.” — Dated \ith July, 1866. 

This invention relates to the construction of flyers with solid legs to be used 
for spinning, roving, or slubbing cotton, or other fibrous substances, in place of 
the ordinary tubular leg or other pressure flyers. The flyer is made with solid 
legs. At or about the top of the straight part of each leg the patentees form 
a collar or portion of a collar supporting a bearing capable of revolving or 
partially revolving round the leg. ‘This bearing carries the upper end of a split 
tube, and its motion round the leg of the flyer is limited by a notch in the 





lower side of the bearing working against the projection on the collar, or by a 
pin or other similar means. The lower end of the split tube is fixed in and 
supported by the heel of the presser arm, which is also capable of revolving 
partially round the lower extremity of the solid leg of the flyer, the split tubes 
with their bearings acting centrifugally upon the revolution of the spindle and 
flyer, thus causing the presser arms to bear against the bobbin with the 
necessary pressure. The upper end of the tube is formed with a bell-mouth. 
1864, A. V. NEWTON, Chancery-lane, London, ** Machinzry sor spinning yarn,” — 
A communication.— Dated lith July, 1866. 
The object of this invention is to combine in one machine the well-known 
elements requisite for preparing slivers and for drawing and spinning yarn 
with a view to its receiving the prepared fibre direct from the preparing ma- 
chine and delivering it in the form of spun yarn ‘The prepared wool or other 
fibre is stripped from the card cylinder of the preparing machine by an endless 
travelling belt of wire card cloth, the card surface being divided into narrow 
bands equal in number to the sets of drawing rollers contained in the machine. 
This belt is carried by three tension rollers, one of whieh is driven to give 
motion to the band, while the others are so arranged as to present the belt to a 
number of doffiag combs, set at different elevations, and working in different 
vertical planes, so as to act each upon its respective band and strip off 
the prepared fibre in the form of a sliver. These slivers, as they come off the 
belt, are severally delivered to their respective take-up and drawing rollers by 
which they are drawn out and fitted for spinning. The drawn slivers next 
pass through the hollow heads of stationary flyers, and thence along one arm of 
the flyers to the bobbins in the usual way. ‘The flyers when set in motion put 
the required twist into the wool or other fibre under treatment, and wind the 
same around the bobbins, which reeeive the ordinary copping motion tor 
spreading the yarn over the surface of the bobbin.— Not proceeded with. 


1869. J. M’VITIE, Preston, ** Mules for spinning.” —Dated 18th July, 1866. 

The patentee claims the novel employment, use, and adaptation of a coiled 
or other similarly shaped spring, to or in connection with the cam shaft of 
mule headstocks, for the purpose of actuating such shaft throughout all its 
changes, whatscever mechanical means be used to concentrate the force of such 
spring, as described. 

1870. J. MACINTOSH, Vorth Bank, Regent's Park, and W. BOGGETT, Chelsea, 
“ Eiastic fabrics.” —Dated 18th July, 1866. 

The object of this invention is to give a coating of metal to elastic substances 
without destroying their elasticity. With this intent the patentees take india- 
rubber, or a compound of india-rubber and paraffin, or stearic acid in small 
tubes or strips, which, in the first place, they cover with cotton or other fbrous 
materials, dyed, by preference, of the same colour as the metal employed as a 
protection to the elastic materials, and then cover it with meta! wire made 
into a thread, as when employed in making gold lace, &c., by winding it on 
spirally with a covering machine, or braiding it, which they prefer, by a 
braidipg machine; the tubes or strips must be kept in a moderate state of 
tension by a weight or other suitable means whilst being covered, in order that 
they may retain the proper degree of elasticity when fiaished. The fabric so 
produced may then be plaited or sewn together to increase their width ; or the 
strips or tubes may, in place of being covered in the manner described, be 











woven with the wire thread, similar to the elastic webbing, by using one as { 
To prevent oxidation of the metal they 


the warp and the other as the weft. 

use a transparent varnish, preferring collodion or copal. 

1881. W. TONGUE, Wakefield, York, * Steeping, boiling, bleaching, and dyeing 
Jibrous materials.” —Dated 19th July, 1356. 

The First part of this invention relates to apparatus to be employed in the 
steeping, boiling, bleaching, or otherwise treating fibrous materials where it is 
desirable to lay such materials in the solutions employed in a straight and un- 
entangled state, and after being operated upon to remove them in a similar 
condition for after operations. ‘This is best effected by laying the material— 
such as China grass, flax, hemp, and other similar fibres—in trays, such trays 
when charged being arranged in the cistern until a sufficient amount of mate- 
Trial has been accumulated. Now, in order to facilitate the introduction or r2- 
-moval of such material so placed in the cistern, the patentee finds it desirable 
to arrange atabie or platform within the cistern, which can be raised or lowered 
without obstructing the free access to the cistern, so that the material can be 
lifted from a truck or otherwise, and carried and placed in the cistern without 
uprights, chains, or other impediments obstructing the movements of the work- 
people, such uprights or chains causing considerable delay and wear and tear 
when trays are employed to contain the material. The table or platform 
within the cistern may be raised or lowered, as desired, by various means, but 
he prefers to actuate it by meansof chains or their equivalents attached to the 
table or platform ; these chains pass over guide pulleys at the upper part of the 
cistern, and are then carried down the outside of the cistern, and wound around 
barrels, to which motivn is given by suitable gearing, so as to cause them to 
wind or unwind the chain, and to raise or lower the contents of the cistern. 
The Second part of the invention relates to an improved method of dyeing 
fibrous materials, such as China grass, after such materials have been formed 
into a continuous sliver. He has found that such slivers may be passed into 
and out of liquids without seriously interfering with the regularity and straight- 
ness of the fibre composing the sliver, and when in this state can be dyed by 
being delivered into compartments (formed in the dyeing trough or cistern) 
by means of rollers; when a suitable length of sliver has been in this manner 
immersed in the liquid, the end of the sliver is passed between rollers, placed so 
as to draw the sliver from the liquid and deliver it into compartments formed 
in the dyeing trough, and by reversing the motion of these rollers the sliver 
can be re-delivered into the first-named compartments, the liquid being 
expressed between such immersion, After the sliver has been sufficiently im- 
pregnated with the solution, by repeating the above operation, it is withdrawn 
by means of rollers, and can then be submitted to another liquid in a similar 
manner to that above described, ani so on, and when the operations are 
finished the sliver is dried and passed through the ordinary driving and combing 
or spinning operations. 

1882. S. LONGBOTTOM and T. SHAW, Brighouse, Yorkshire, ‘‘ Machinery for 
condensing wool or other fibrous substances.” —Dated 19th July, 1365. 

This invention relates to that class of machinery known as “ condensers,” 
and the improvements consist, Firstly, in working the rubbers by means of an 
upright rocking shaft, which is actuated by a lever fixed thereon, and is con- 
nected by a rod to a crank or stud plate fixed on the under shaft of the con- 
denser carder. On each opposite side of this upright shart is also fixed an arm 
or double lever, and to each arm or lever is attached a connecting rod. 
Secondly, in connecting the two raddles by one casting or plate having a slot 
hole in which works a crank or pin fixed in the back of a bevel wheel, which 
wheel is driven by another bevel wheel fixed on the lower bobbin drum, by 
which they are worked or traversed, thereby dispensing with the lever and 
stud plate now used to give the necessary traverse motion to the raddles, 
Thirdly, in driving the bobbin drums by gear from the rubbing rollers, instead 
of from the change gear, thus facilitating the change. 

1906. E. LEIGH, H. T. PALMER, and W. E. WHITEHEAD, ‘‘ Apparatus for 
cleaning and preparing cotton, &c.”—Dated 23rd July, 1866. 

This invention consists, First, of an improved adjustable feed roller and 
shell or concave plate to be used in scutching and carding engines or machines. 
Thus, instead of the feed roller being permanently placed close up to the concave 
part of the shell as usual, the patentees cause the sald feed roller to work in 
bearings which can be moved so as to adjust the roller to suit the different 
staples of cotton or other fibrous substances, or they make the shell adjustable ; 
they also serrate the edge of the shell or fix a serrated plate to the shell. 
Secondly, the invention consists of improved vibrating grid or grate bars in 
scutching machines, with power to regulate the force of the draught of the air 




















which is drawn by the fan, and so act on the cotton or material that any | 


amount of air required may be drawn through the grate bars, both in front and | 


behind the beater. The air can be supplied to the machines in such a manner 
that the cotten will pass over the grate bars between the beater and cages, 
quicker or slower, as required. Thirdly, the invention consists of an improve- 
ment in the knocking-otf motion of drawing frames, which improvement 
mainly consists in making the vibrating knocking-off forks or levers act both 
ways instead of one. Fourthly, the invention consists cf an additional front 
roller for braiding frames for the purpose of preventing lap waste. This roller 
acts independently of a bottom roller, or otherwise, and is driven by friction or 
gearing from the bottom roller wh:ch it does not touch, but stands out to the 
front of the top roller, and is not weighted. Fifthly, the invention consists of an 
improved relieving motion for levers and weights for drawing frames or other 
machinery for the purpose of relieving the top rollers from pressure whilst the 
frame or machine is standing. This is accomplished by raising, by means of 
cams or cranks, a longitudinal bar having cross pieces beneath the levers of the 
weights, so that when the cams or cranks are turned, the cross pieces raise the 
levers and weights, and thus take off the pressure, 





Class 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
1922. W. E. NEWTON, Chancery-lane, London, “ Machinery for hulling and 
Sinishing rice.”—A communication.—Dated 24th July, 1566. 
The patentee claims, First, the employment for hulling rice or other grain of 
a rotating stone or other cylindrical huller hung on a horizontal shaft or axis, 
with a portion of its periphery exposed, to facili dressing, combined with a 
stationary rubber lined with a sott or flexible material, and made to embrace 
at a suitable distance therefrom a portion of the periphery of the cylindrical 
huller, for action together on the grain passing between them, as specified, 
Secondly, the combination with a polishing cylinder of an internal rotating 
shaft armed with flaps or beaters made of alum, dressed hide, india-rubber, or 
other soft and flexible material, as set forth. Thirdly, lining or coating the 
interior of the polishing cylinder with a composition made up of the ingredients 
described, or their equivalents, as specified. 
1974. W. E. GepGE, Wellington-street, Strand, London, “ Spade or digging 
impli ”"—A ication.— Dated 31st July, 1866. 
The agricultural implement which forms the object of this invention is of 
an entirely novel arrangement. {t has the shape of a lengthened spade ; it is 








divided into two parts, the one full or solid, and the other hollowed out; the 
fall or solid part which commences at the bottom of the socket may be more 
or less spread, and the hollowed out part presents the shape of a trident. The 





Fes. 22, 1867, 
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instrument therefore commences in a sort of fork and finish 
Not proceeded with, ore itn 








Class 5—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &e. : 
1739, J. Il. JOHNSON, Lincoln’s-inn-flelds, London, ‘* Brick-making machines,’ 
A communication, — Dated 29th June, 1866. 
This invention relates partly to certain improvements in the brick-maki 
machine for which letters patent were granted to G. ilaseltine, 8th July, 1866 
(No, 1692), and has spevial reference to that class of machines wherein bricks 
are made from untempered clay, that is to say, clay granulated and in thy 
slightly moist condition in which it is when dug from the clay bed. Also to . 
peculiar arrangement and combination of machinery or apparatus for pon 
trolling or stopping and starting brick-making machines. According to this 
invention it is, among other features, proposed to place inside the inclined 
hopper which supplies the granulated clay to the reciprocating mould plate or 
frame, & movable partition, vibrating on a fixed centre in the hopper, and 
actuated by means of a rod and vertical lever, which derive their motion from 
the reciprocating mould plate. The object of this arrangement is to change 
periodically the direction of the current of clay from the set of filled moulds to 
the set of empty or partially-tilled moulds in the mould plete. The pistons or 
followers, together with the bricks contained in the moulds, are slightly elevated 
or started preparatory to expelling the bricks by causing the lower ends of the 
piston rods to pass on to fixed inclined planes, whilst the mould plate is moving 
in one direction or the other. Heads or flanges are formed on the lower ends 
of the piston rods of the two sets or groups of moulds in the mould 
plate, and these heads or flanges, as well as the two fixed inclines before 
referred to, are divided in the direction of motion of the mould plate, one-half 
of the contact surfaces being raised or made to project slightly beyond the other 
half, the raised surface in the head or flanges of the two sets of piston rods and 
their corresponding inclines being on opposite sides, so that when the heads of 
one set of piston rods traverse over one side of the sald inclines, they will be 
slightly elevated thereby, but will remain depressed wiilst traversing over the 
other incline. At the higher end of cach of the fixed inclines there is situate a 
wkeel or pulley of two diameters, the periphery of the larger diameter pro- 
tecting slightly above the level of the raised side or half of the incline, and 
being in a direct line therewith, whilst the smaller diameter coincides with the 
sunk portion or half of the incline, Now as the heads or flanges of one set of 
pistons pass in succession over this pulley, they will each be still further ele. 
vated by causing the corresponding piston to compress the clay in the mould 
against the under side of a fixed plate which extends across and is in contact 
with the surface of the mould plate. There are two of these fixed plates, viz., 
one just outside each side of the hopper, and, if desired, they may be made 
hollow, so as to be heated by the introduction of steam therein. After passing 
over the wheels or pulleys above referred to, the several heads or flanges of ong 
set of pistons enter the groove of a lifter, which serves to expel the bricks from 
the mould by elevating the pistons flush with the surface of the mould plate. 

















1754. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ Improvements in 
the making of bricks.”—A communication.—Dated 2nd July, 1865. 

This invention relates to certain improvements in the manufacture of hollow 
bricks for the construction of ceilings in rooms and apartments. To attain this 
the bricks are provided at each of their extremities with a projection which, 
when they are placed between the beams that support the flooring, rest upon 
and are maintained by pits which run along the sides of the beams. The 
lower part of each brick is so disposed as to cover about half the interior side 
of the beam, so that when all the bricks are fixed and placed together, their 
lower surface presents one uniformly plane superficies which forms the ceiling, 
1768. A. P. J. ALLEMAND, and L, G. SPEYSER, Paris, “ Making bricks, £c."~ 

Dated 3rd July, 1366. 

According to this invention the clay or material of which bricks or blocks 
are to be formed is placed in a hopper which is open at the bottom, and the 
moulds in which the bricks or blocks are to be formed are caused to pass in 
succession below the bottom of the hepper, in order to be filled. The moulds 
are, for this purpose, formed on trucks or carriages linked or connected 
together, so as to form an endless chain, to which a continuous motion is 
imparted. After the moulds have been filled with brick-making or other 
material from the hopper, they are carried onwards until they are brought 
under a roller, which is pressed downwards towards the moulds by weighted 
levers, or otherwise ; this roller, by pressing down on to the top of the mate- 
rials, compresses them into the moulds, As the moulds move onwards beyond 
the roller, they pass below knives or scrapers, which remove any excess of the 
materials from above top of the moulds, The materials in the moulds are 
next subjected to pressure from below. Each mould is, for this purpose, pro- 
vided with a movable bottom or piston, capable of rising upwards into the 
mould, and when the moulds have been moved past the knives or scrapers 
these pistons are pressed upwards, whilst at the same time the moulds pass 
under another roller. The upper surface of the materials is by this means 
polished by the roller at the same time that the pistons compress the materials 
from below. After the moulds have been carricd past this polishing roller the 
piston of each mould is, by inclines, caused w rise still further until the 
moulded bricks have been entirely raised out from their moulds; a workman 
then lifts off the bricks, and the trucks pass back for the moulds to be again 
tiled with materials.—Vot proceeded with. 
1770. D. NICHOLS, and W. B. LEACUMAN, Leeds, “ Machinery for manufactur- 

ing bricks.” -Dated 4th July, 1866. ; , 

The object of this invention is not only to form or mould the brick of the 
required size, but likewise to press the clay during the operation of forming or 
moulding, and thus to deliver it a pressed brick. For this purpose on two 
strong and suitable side franes placed parallel to each other, the patentees 
mount transversely, and on the same horizontal line, two crushing rollers set 
at convenient distances apart for the admission of clay, which is furnished 
from a hopper placed over the rollers, and screwed to the side frames. Tho 
rollers may, if desired, have smooth peripheries, but the patentees prefer to 
have them slightly grooved spirally and in opposite directions, that is, right 
and left-handed, in order to produce a superior crushing effect when forcign 
matter is mingled with the clay, and also to prevent the caking of the same. 
On the front part of the frame they mount the driving shaft, which may be 
either put in motion by ordinary gearing, or by belting. On this shaft they 
place a double-grooved cam. In the one groove they place a pin connected to a 
die rod which has a reciprocal motion, and works horizontally underneath the 
crushing rollers, the die being of the same dimensions in length and depth as 
the required brick. The groove on the opposite side of the cam has a pin con- 
nected by means of a guide rod and pin to a horizontal lever, which in turn is 
connected to a knife working in half grooves horizontally over the die. The 
knife cuts off or separates the clay in the mould from that which is in the 
space between the rollers and the mould. The mould is formed of fixed and 
movable pieces, the latter being the sides and top or knife. The horizontal 
lever above named, which is connected to the knife, carries also a pin, which 
works on the slotted shorter arm of a lever keyed to a cross shaft between the 
frames. The longer arm of this lever is connected by means of a rod to a 
bell-cranked lever at the delivering or back part of the machine. The upper 
arm of this latter lever raises or depresses a door, which forms one of the sides 
of the mould. 

1796. A. CLARK, Rathbone-place, London, *‘ Blinds and shuttors.”"—Dated 7th 
July, 1866. 

This invention relates first to the construction of revolving or sclf-coiling 
shutters and blinds, so that a shutter and blind are combined in one. The 
patentee makes these of a series of laths, somewhat like the ordinary revolving 
shutters, but preferably of more than usual thickness, and he makes the upper 
and lower edges, by preference, of a considerable inclination. He unites and 
threads these laths together by strips of steel running through them in one 
part of the shutter blind. These stcel strips or tapers hold the several laths 
in close proximity, as usual; whereas, in the other part, say one-half, more or 
less, instead of employing continuous strips of steel, he connects a number of 
short pieces by slots and pins or rivets, which pieces slide upon each other to a 
certain extent, allowing the laths fixed thereto to separate from each other. 
Instead of these pieces of the connecting strips sliding on each other transversely 
to the lath, they may be jointed to each other, and fold or hinge so as to per- 
mit the necessary expansion and collapse of the parts. This shutter-blind 
having a tendency to keep rolled up, it is obvious that, when pulled down (if 
fixed at the top of the window), the lower half will extend by the separation of 
the lath, and, when so extended, will have somewhat the effect and appearance 
of a Venetian blind, and may be so used to shade from the sun, at the same 
time admitting light, air, and vision. When used asa shutter the upper half 
is pulled down, the laths being all closely connected, and following the line of 
the blind part, thelathsof which are pressed together, and when entirely down 
the whole forms a perfect and close shutter. The laths may be of wood alone, 
or wood encased in iron when great strength is required. Instead of connecting 
the individual laths with the steel connecting strips, and making said strips in 
pieces to slide or hinge on each other, as before described, the steel strips 
may be continuous, and fixed only to the bottom bar, and to the roller above, 
the laths being simply threaded thereon. In order to regulate the distance 
between the laths of the shutters the patentee further connects them all by 
strong tapes, one at either end of the laths, which tapes regulate the distances 
of separation of the laths of the blind portion, while those of the shutter part 
are he'd close together, it may be with the tapes only, or with the addition of 
the steel strips in that part. 

1889. F. J. ROWLEY, St. John-street, St. Sepulchre, London, ** Gas pendants, 
gaseliers, and gas brackets.”—Dated 20th July 1866. 

The First o!ject of this invention is to permit, intercept, and regulate the 
flow of gas to the burners of pendants. For this purpose the inventor fits at 
the top part of the pendant a hollow valve, plug, or thimble, which he prefers to 
make conical, and which works in a seat or socket, in which is or are formed 
one or more orifices, a corresponding orifice or orifices being mae in the valve 
or plug. Through these orifices gas is admitted to the body of or passage 
through the pendant when the valve or plug is turned in sucti a manner as to 
bring its orifices opposite those in the seai or gocket, so as to open them, and 
the gas will be shut off when the plug or vzive is turned so as to close the 
orifice in the seat or socket. When the valve or plug is worked or turned by 
arod or stem which passes down through the pendant, and is actuated by a 
key or other turning contrivance applied at its lower end, which end may be 
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concealed by a knob on the pendant, made of a material which is a bad or 

non-conductor of heat, and having an aperture in it through which the rod is 
attained. To prevent escape of gas the rod may workin a stuffing box or 
cking. Instead of constructing the valve or plug to turn it may be raised 

‘and depressed by the rod by means of a screw or otherwise, so as to open and 

close the orifice in the seat or socket.—Not proceeded with, 

1893. W. S. DAVIS, Clayton-street, Kennington, “ Roller for window blinds, 
maps, almanacks, &c.”’—Dated 21st July, 1866. 

This invention consists of a roller divided into two longitudinal sections, 
extending the whole length thereof, each section having a rabbet groove 
throughout the whole length, made on the inner or flat surface, and on one 
edge. The sections, constructed as before-mentioned, are connected gogether at 
their extreme ends, at one end by means of the cord wheel, and at the other 
end by means of a ring or ferrule, or a plain wheel, or by any convenient 
manner. It will then form a roller through it, and a plough groove on the top, 
the whole length of the roller. The blind having a hem at the top is passed 
through the slit in the roller, and is supported in the ploughed groove by passing 
a rod, slip, or tongue through the hem of the blind ; by pulling the blind at the 
bottom, the rod, slip, or tongue will fit into the ploughed groove at the top of 
the roller.—Not proceeded with. 

1979. W. BEAUMONT, Chorlton-cum-Hardy, near Manchester, and W. M. 
MASTER, Manchester, “ Apparatus for hoiding and releasing cords, chains, 
ropes, and bands.”—Dated \st August, 1846. 

This improved apparatus relates to Venetian or other blinds, and it may be 
attached to any convenient form of plate, frame, or bracket, and it consists of a 
combination of a swivel piece which works or turns on a stud or axis, and one 
or more tumbler catches pivoted on the swivel piece, the tumbler catches 
being inactive except when holding the cord or cords which pass through the 
apparatus. An apparatus with one tumbler catch only would hold more than 
one cord, but the patentees prefer to have as many tumbler catches to each 
apparatus as there are cords to be operated on. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
1914. A. NOBLE, Newcastle-upon-Tyne, “ Construction of segment shells.” —Dated 
23rd July, 1866. 

This invention has reference to that description of shrapnel shells known as 
Armstrong segment shells, and has for its object the prevention of the usual 
great dispersion of the fragments thereof, in order to render them more 
destructive when employed against troops in column. —Not proceeded with. 
1934. C. E. BROOMAN, Fleet-street, London,“ Treating armour plates to render 

them inoxidisable.”—A communication.—Dated 25th July, 1866. 

This process or method is based upon the employment of electro- 
metallurgy applied to cover the plates with an insulating and protective eoat- 
ing of copper, the effect of which, when so produced, is by a pecuilar action of 
neutralisation of the electric currents to render the plates quite inox!disable.— 
Not proceeded with. 

1935. J. VAVASSEUR, Southwark, “ Compressors or apparatus for receiving and 
absorbing the recoil of guns and other ordnance.”"—Dated 25th July, 1866. 
This invention cannot be d ibed without refi to the drawings. 








Class 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 
1907. A. MAGNIN, Paris,** Lamps and other lighting and heating apparatus 
Jed by mineral or other volatile liquids.” —Dated t3rd July, 1866. 

According to this invention there is no liability of explosion, as the petroleum 
spirit is immediately absorbed by the spongy matter contained in the reservoir 
of the apparatus, the gas or vapour being supplied only in proportion 
as it is consumed, and without being subjected to any pressure, while the 
spongy material is separated from the wick by atube. The flame, being at the 
end of the conducting tube, cannot penetrate into the interior of the apparatus, 
and remains constantly in the same position, being fed by the gas or vapour 
which passes up between the two tubes of the burner. This improved gaseous 
petroleam lamp may be applied to all kinds of lighting apparatus, such as to 
carriage lamps or shop or street reflectors, lustres, and otherwise. I: is also 
applicable to heating apparatus, the heat being increased by enlarging the 
apparatus and using a large number of burners. This lamp, besides incurring 
less danger in its use than gas or petroleum or schist oils, also possesses great 
advantage as regards economy and cleanliness. 

1930. J. and J. HINKS, Birmingham, “ Lamps for burning petroleum oil, dc.” 
—Dated 25th July, 1866. 

The patentee claims, First, constructing and arranging the shade holders or 
galleries, and parts immediately connected with the same, in a vase or cup on 
the top of the pillar of the lamp, and supplying air to the lamp through the 
said pillar or vase, or supporting them in a cup or vase without a pillar, the 
air in this case being supplied through the vase, substantially in the manner 
described. Secondly, the construction and arrangement or combination of the 
parts of punkah protectors, or wind protectors, for lamps burning volatile liquid 
hydrocarbons, substantially in the manner described. 

1954. G. SPEIGHT, Collingwood-street, City-road, London, ** improvements in 
collars for the neck and in wristbands.”— Dated 27th July, 1866. 

This invention consists in cutting or forming one or more slots or openings 
in the collar between the top and band, that is to say, between the upper and 
lower parts of the collar in “stand up” collars, or between what would 
be the outer and inner parts of the collars when used as a turn-down collar, 
the parts being connected together at intervals by portions of the material left 
or remaining or pieces added ; these portions or pieces serve as stays, supports, 
junctions, or distance pieces, the parts are also connected by the ends, which 
are left, that is to say, the slots or openings do not extend to the ends or outer 
edges of the collar, or if taey should extend so far, end pieces are attached to 
the top and band to serve as junction pieces. The slots or openings may be 
covered with linen, or other flexible material, or not, as desired. After the 
slots or openings are formed, as described, the upper portion or top of the 
collar is pushed downward, so as to bend or fold the stays, connections, or 
junction pieces, which act, as it were, as joints also; and by these means an 
excellently setting stand-up collar is obtained; the top or upper part being 
thus what might be technically described as dished or suitably thrown out, or 
caused to stand out from the neck, and the fold obtained as described forms a 
recess for the necktie or scarf, and prevents it from rising up on the neck or 
becoming displaced.— Not proceeded with, 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 

1805. A. V. NEWTON, Chancery-lane, London, “ Coating ships’ bottoms, &c.”"—A 

communication.— Dated 9th July, 1865. 

This composition is made of asphaltum, naphtha, heavy oil from gas tar or 
coal tar, sulphate of copper, white arsenic, and creosote, mixed together in 
about the following proportions :—Asphaltum, 71b.; naphtha, 41b.; heavy oil, 
41b.; sulphate of copper, }1b.; white arsenic, $1>.; creosote, 20z. The 
asphaltum is melted by heat, and to it is added enough naphtha to give to the 
mixture, when cool, the consistency of paint. After this mixture has cooled a 
preparation of the remaining ingredients is added.— Not proceeded with. 

1827. W. G. WALKER and KR. F. Smitu, Kilmarnock, “ Producing illuminating 

gas.” —Dated 12th July, 1866. 

This invention is carried out as follows:—The apparatus is that ordinarily 
employed at gasworks for producing gas from coal in the usual way, but in lieu 
of using coal as the origin from which the gas is evolved, a quantity of peat, or 
other similar porous material capable of itself of generating gas on the applica- 
tion of heat, is saturated with shale oil or petroleum, or other mineral hydro- 
carbon. The material so saturated is placed in the ordinary retort and heat is 
applied, when the oil and the naturally combined hydrocarbons of the porous 
material are driven off in the form of an i i ble illuminating gas. 

1846. A. PRINCE, Trafalgar-square, London, “ Preserving timber from decay.” — 

A communication.— Dated 13th July, 1866. 

The patentee claims the application of crude petroleum, either alone or with 
mineral paint or pigments, for the purpose of preserving wood or timber of 
any kind from decomposition or decay and from the attacks of insects. 

1857. T. G. WEBB, Manchester,“ Manufacture of articles of pressed glass.” — 

Dated 16th July, 1866. 

This invention relates to that part of the manufacture of articles of pressed 
glass technically called melting. According to this invention the inventor 
dispenses with the usual “ pontil” post, or instrument to which the article is 
attached, and simply places the said article loosely upon a plate, which is then 
thrust into a furnace. By these means he avoids the subsequent severance of 
the article by cutting or breaking from its support, and the shape thereof is in 
that respect uninjured. The apparatus he proposes to employ for the above 
purpose consists of a framework provided with wheels, and which carries the 
plate on which the article is placed, and it may, therefore, be run into the 
furnace by the attendant. The supporting plate he proposes to mount upon a 
centre, and to furnish it with ratchet teeth, which may be pushed forward by 
an instrament extending to the outside of the furnace, thereby causing the said 
plate and article thereon to revolve; or ordinary gearing may be employed for 
effecting the said rotation.—Not proceeded with 
1834. M. J. ROBERTS, Pendarren, near Crickhowell, Brecon, “*Cooling worts 

and other liquids.” —Dated 12th July, 1866, 

This invention relates to cooling worts in brewing and distilling, and to cool- 
ing liquids in other processes. The improvements consist, First, in acting 
upon the worts or other liquids to be cooled by means of a refrigerator of any 
usual constructions through which cold water or other fluid passes in the ordi- 
nary manner as the cooling agent ; and the inventor cools this cooling agent, 
after it has become heated in the refrigerator, by blowing air upon or into it, 














or by any other convenient manner. He is thus enabled to use the same cool- 
ing liquid over and over again, and thereby effect a saving in the quantity 
employed. The improvements consist, Secondly, in cooling the worts or other 
liquids (in some cases without the intervention of a cooling fluid), by plunging 
a solid and cool material, such as glass, earthenware, and other substance 
which will not injuriously affect the liquid, into the liquid to be cooled, and 
he again cools this solid body either by plunging it into a cold liquid or by 
passing cold air over it. The invention consists, Lastly, in blowing cold air 
through refrigerators, instead of cold waters, as the cooling agent.—Not pio- 
ceeded with. 

1838. J. LAW, Albert Veterinary College, Queen's-road, Bayswater, ‘* Deco- 
lourising the products obtained in the distillation of shale, coal, and w20d, 
including tar, for the purposes of dipping, pouring, and smearing sheep, and 
thus preserving the purity of colour and the healthy condition of the wool.”— 
Dated \3th July, 1866. 

The colour of carbolic or phenic acids, of creosote, of the lighter and heavier 
products of the distillation of shale, coal, wood, or tar, as well as of the salts 
and other compounds or mixtures into the composition of which any one or 
more of these agents enter, is effectually removed by the addition of one or 
other of the following :—Acetic acid, malic acid, tartaric acid, and benzoic acid, 
of the salts into the composition of which any one or more of there acids enter, 
and of the compounds or mixtures, natural or manufactured, of which any one 
of these forms a part.—Not proceeded with. 

1859. L. MIGNoT, Paris, “ Preparation of soluble alkaline silicates to render them 
suitable for being used for preserving stone, wood, and other materials, &c.”— 
Dated \6th July, 1866. 

In preparing soluble alkaline silicates according to this invention, the inven- 
tor combines them with mucilaginous matters. The liquid alkaline silicate is 
concentrated to about 30 or 35 degrees Beaume, and is mixed with the mucil- 
aginous liquid in various proportions, according to the purpose for which the 
prepared silicate is to be employed. The matters capable of rendering the 
silicates mucilagi are very . and, according to the purpose for 
which the prepared silicate is to be employed, so may different substances be 
employed. Soluble silicates thus prepared become unctuous, they dry much 
less rapidly, and when dry their surface does not crack or flake off; they can 
also readily be spread by any material to which it may be desirous to apply 
them.— Not proceeded with. 

1871. D. BARKER, Northfleet, Kent, ** Mixing, pressing, and moulding coal and 
other substances for the formatio. of artificial fuel.”—Dated 18th July, 1866. 

This invention chiefly consists in the combination of a vertical pug-mill 
with other mechanism, whereby coal and other substances employed for the 
manufacture of artificial fuel can be thoroughly mixed and incorporated, and 
afterwards pressed and moulded and divided into blocks of suitable size.—Not 
proceeded with. 

1885. J. IRVINE, Magdalene Bridge, and P. BRASH, Leith, Midlothian, 

** Treatment of certain residues in order to obtain fatty acids therefrom.” — 
Dated \9th July, 1866, 

This invention consists in treating the material known as “cotton seed 
foots,” or the residuum containing the impurities separated from he oil ex- 
pressed or extracted from cotton seeds, in its purification, by means of alkalies 
or alkaline earths, for the purpose of obtaining the fatty acids present therein 
in a pure or nearly pure state. For this purpose the patentees treat the cotton 
seed foots with any of the acids known as sulphuric, nitric, hydrochloric, or 
phosphoric acids, either alone or with mixtures of the same, and the proportion 
in which such acids are to be employed will depend upon the degree of alka- 
linity of the foots to be operated upon. 








Class 9—-ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 

1989. W. A. MARSHALL, Leadenhali-stree!, London, ‘ Insulating and protect- 
ing electric telegraph wires for submarine, subterranean, and other lines.”— 
Dated 2nd August, 1866. 

This invention relates to a new and improved method of insulating the wire, 
and in the arrangement of machinery, and process and material used, whereby 
a leaden or other metallic tubing may be formed over and upon an insulated 
wire or wires—that is to say, a leaden tabing is formed, and while in course of 
formation is made to enclose one or more insulated wires without injury to the 
insulating medium, by the use and application of a material known as 
paraffin wax, or other suitable insulating liquid, or substance reduced to a 
liquid state, which is introduced in and around the covered wire, while the 
saine is being enclosed by the metal, so as to furm a moist heat, and prevent 
the substance around the wire being burned or injured by the high tempera- 
ture of the metal.—Not proceeded with. 





Class 10._MISCELLANEOUS. 

Including all Specifications net found under the preceding heads. 
1716. H. W. HART, Clapham Common, “ Apparatus for preventing the accumu- 

lation of mud or dirt on carriage wheels.” —Dated 27th June, 1866. 

This invention consists in the adaptation to the wheels of carriages of a 
brush or scraper which is held in contact with the tire or felloe of the wheel, 
so that as it rotates and picks up mad or dirt from the road, such mad or 
drt will be scraped or rubbed off by the brush or scraper.—Not proceeded with. 
1717. W. E. NEWTON, Chancery-lane, London, “ Apparatus for raising and 

Sorcing water.”—A communication.—Dated 27th June, 1866. 

This invention relates to apparatus for raising and forcing water and other 
liquids by the injection of a jet of steam or other wriform fluid, at a suitable 
pressure, into a liquid-receiving chamber which forms a connection between 
suction and delivery pipes or passages. The First part of the invention con- 
sists in constructing the receiving chamber of such an apparatus with two or 
more suction inlets,so arranged that the water or other liquid will enter the 
chamber by such inlets in separate columns, without the columns obstructing 
each other or being obstructed by the jet pipe, and will then be delivered in 
one solid column. The Second part of this invention consists in furnishing the 
jet pipe of such an apparatus in its lowest part with an escape valve, which is 
opened inwardly by a spring or other means (when the pressure in the pipe is 
no greater than that outside), for the purpose of aliowing the escape from such 
pipe of any water resulting from the steam that may condense. By this arrange- 
ment the formation of ice in the pipe in cold weather will be prevented. The 
Third part of the invention consists in attaching the whole of such an apparatus 
as hereinabove mentioned to a revolving head on the top of a hollow support- 
ing pillar or column, so that, by turning such head, the whole apparatus may 
be turned in any direction required. The object of this arrangement is to 
adap: the apparatus, more especially for filling locomotive tenders at the water 
stations of railways, by the direct agency of steam taken from the locomotive 
boiler. This feature of the invention, and that which constitutes the second 
part, are applicable when the receiving chamber and inlets are constructed and 








arrangei according to the first part of the invention, or when they are con- | 


structed and arranged in any other manner. The Fourth part of the inven- 

tion consists in the employment of such an apparatus as is above-mentioned, 

composed of a liquid-receiving inlet and delivery pipes or passages or jet pipe 
with suitable connections, as a means of filling the tanks of locomotives with 
water by the direct agency of steam from the boiler of the locomotive. 

1740. H. GRIFFIN, Silvertown, Essex, “ Combining india-rubber or compounds 
thereof with metallic substances for the manufacture of valves, &c.”—Dated 
29th June, 1866. 

For this purpose the patentee applies to each surface of metallic open work, 
say brass or iron wire cloth, a sheet or thin layer of india-rubber, or of a com- 
pound thereof, prepared as is well understood by persons in the habit of treat- 


ing these substances for the operation generally called vulcanising, and he | 


causes the adhesion of the surfaces of india-rubber or compounds thereof to the 

metal by pressure applied to such surfaces to cause the india-rubber or com- 

pound thereof to pass through or between the interstices of the metal surface. 

1723. D. and D. DAWSON and T. BROADBENT, Milnsbridge, near Huddersfield, 
“ Means of and apparatus for extinguishing fire in steamships, mills, dc.” 
—Dated 28th June, 1866. 

This invention consists in the application of the gases, or the gaseous pro- 
ducts of combustion, proceeding from the furnaces of steam boilers, and other 
furnaces for the purpose of extinguishing fire. 

1729. S. DEACON, Reading, Berks, “ Machinery for drilling iron and other 
metals, also for boring wood, for tapping nuis, and screing bolts."—Dated 
28th June, 1866. 

This invention is carried out as follows :—Upon a suitable iron bed, mounted 
on standards, and carrying a headstock and adjustable brackets, the inventor 
adjusts and fits the following parts:—Through the upper part of the headstock 
he chases or forms a square thread or female screw, into which is fitted a 
screw bush, through which is formed a long round hole, through which is 
passed the small part of a long mandril ; the other part of the said mandril is 
formed cylindrical, and such part fits accurately in a correspoxding shaped 
hole formed in a bracket piece fixed to the bed-plate aforesaid. There is a 
hand wheel fixed to the outer end of the before-mentioned screw bush, and a 
winch handle is also fixed upon the outer end of the small part of the mandril 
The end of the enlarged part of the said mandril has a square hole formed 
therein to receive either a drill or bit or a tap. Another bracket is adjusted to 
the bed-plate of the machinery as an abutment to hold the piece of metal or 
wood which it is desired to drill or bore, or to hold nuts for tapping or form- 
ing threads or screws therein, or dies for screwing bolts, The operations of 
this improved machinery are as follows :—Upon imparting rotary motion to 
the wheel, the screw bush will force the mandril forward, and hold it firmly 
there whilst the operator imparts rotary motion to the winch handle and drill, 
or other tool fixed in the mandril, the operator, from time to time, forcing the 
mandril forward by the screw bush until the tool has passed through the metal 
under operation.— Not proceeded with. 
oe, F. KHART and J. BUNTING, Shfield, ** Cutlery handles.”—Dated 30th 

une, 1866, 

The final specification of this invention cannot at present be seen, an exten- 
sion of time for the filing thereof having been petitioned for. 

1743. M. L. J. LAVATER, Paris,“ Brackets.”—Dated 30th June, 1865. 

This invention relates to fixing or applying brackets to glass, and consists in 





first smoothing the surface of the bracket which is to be applied to the glass, to 

which surface paper gummed on both sides is applied, and the paper, on being 

moistened, causes the bracket to adhere to the glass. 

1746. T. F. GILLOT, Stoke Newington, ** Manufacture of leathor."—Dated 30th 
June, 1866. 

The object of this invention is to utilise the refuse inner skin or parings of 
hides, and to manufacture them into any desired thickness of leather applicable 
to all purposes in which the ordinary solid leather is used. The inventor pro- 
poses to subject these thin parings or slivers of the hide to the operation of 
tanning. after which they are to be stretched and dried, and placed together in 
layers, and cemented together with a cement or glue composed as hereafter 
described ; they are then to be subiected to pressure by a hydraulic press or 
other power, whereby a perfect adhesion will be effected between the layers, 
and a solid sheet of leather will be obtained, capable of being manufactured 
into boots and shoes, and any other articles which are composed of leather. 
The cement is made of !inseed oil, litharge, resin, balm, wax, flour of sulphur, 
or solid sulphur, gum, and especially gum lac; the linseed oil is heated to the 
boiling point, and these substances are added.—Not proceeded with. 

1752. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ Construction of 
Surnaces and kilns.” —A communication.—Dated 2nd July, 1866. 

This invention consists in doing away with the ventilators now used, and 
replacing them by an aspirating contrivance adapted to their upper parts, 
which upper parts are provided with only one requisite opening to allow the 
said operation to take place; all other parts, therefore, are completely closed. 
The lower parts of these furnaces and kilns are provided, in order to allow of 
the free passage of the air or steam, with opcnings proportional to the force of 
the aspiration.—Not proceeded with. 

1753. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “‘ Apparatus for 
appluiag heat to certain parts of the human body.”—A communication. 
Dated 2nd July, 1866. 

This invention consists in applying heat to the feet and legs by means of a 
cylinder adapted at the upper part for receiving the feet and legs, the lower 
part of the cylinder being suitably arranged for the reception of a vessel con- 
taining hot water, on which vessel the feet are to be placed, the upper part of 
the cylinder being closed by a blanket, or other suitable covering, in order to 
prevent the escape of heat.— Not proceeded with. 

1755. G. FRERE, Paris,“ Apparatus for fishing.”—Dated 2nd July, 1866. 

This invention consists of an arr of app for hing fish 
means of barbed hooks, in which the line carrying the hook or hooks is con- 
nected to a spring or equivalent elastic object, in such a manner that, by such 
elastic connection the line is capable of yielding to any required extent to the 
pull exerted by the fish caught on the hook, thereby preventing the rupture of 
the line, while, when the power of the fish is expended, such elastic connec- 
tion will cause the line to be drawn in again, so as to bring the fish close to 
the shore or other locality where the apparatus is situated. - Not proceeded 
with, 

1759. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Apparatus for lubricating 
purposes.” —A communication.—Dated 2nd July, 1866. 

This invention consists in applying to lubricating apparatus a helical spring 
combined with a diaphragm or piston, the exit of the lubricating material 
being effected and regulated by the expansion and contraction of the spring.— 
Not proceeded with. 

1762. T. COOK, Arbour-square, Commercial-road East, London, “‘ Machinery 
Jor uniting together materials employed in the manufacture of boots and 
shoes, &c.”—Dated 2nd July, 1866. 

The peculiar feature and novelty of this invention consists in employing a 
long piece of wire, and leading the same downwards and forcing it into and 
through the entire thickness of the materials to be joined.—Not proceeded 
with. 

1765. W. ADKINS, Birmingham, “ Taps and dies for tapping and cutting screws.” 
—Dated 3rd July, 1866. 

Instead of facing the cut line of a tap parallel or nearly so with its axis, as 
now commonly practised, the inventor purposes making the cut line of a spiral 
form, more or less angular, but he believes a half turn will be found sufficient. 
Secondly, the improvements consist in fashioning the lower end of the tap 
with two or more cutting edges, like a drill, so that as the tap is driven into 
the hole as a plug at the first start, and then turned, as the draught is imparted 
from the thread to the part to be tapped, so the cutting edges on the lower 
end of the tap regulate and clear the hole in the nut for the thread to follow up 
and complete the work.— Not proceeded with. 

1771. R. D. YOuNG, Bristol, “ Busks of stays and corsets.”—Dated 4th July, 
1866. 

This invention consists in galvanising or tinning the surfaces of the basks.— 
Not proceeded with. 

1773. A. MYERS, Union-street, Whitechape!, London, * Fastenings of leggings, 
gaiters, &c.”"—Dated 4th July, 1866. 

To each edge of the article the inventor affixes a flat strip of metal of 
nearly the entire length of the article ; in one of the aforesaid strips of metal, 
and equidistant from each other, he forms two el ted siots or openi 
and one round bole, which are concealed by the material at the outside 
of the article, but are exposed at the inside thereof, and to the other 
strip of metal he fixes three studs projecting outwards; the two lower 
studs are formed with necks, and the uppermost stad is a pin with a notch 
formed therein. These studs are intended to take and lock into the holes 
in the other aforesaid strip of metal, and operate as follows:—In adjusting the 
legging the two lower studs are inserted in the corresponding holes, and these 
studs pulled up; the top stud or pin is then pushed into its respective hole, and 
becomes locked therein by a spring plate placed in the said hole.—Not pro- 
ceeded with. 

1779. A. V. NEWTON, Chancery-lane, London, “ Sewing machinery.”—A com- 
munication.—Dated 5th July, 1866. 

This invention cannot be described without reference to the drawings. 

1780. W. E. GEDGE, Wellington-street, Strand, London, “* Manufacturing by the 
aid of a special arrangement of cylinders or rollers a novel sort of bar or rod 
iron suitable for making herse-shoe nails."—A communication.—Dated 5th 
July, 1866. 

This invention cannot be described without reference to the drawings. 

1782. A. G. FATRBURN, St. Luke's, London, “ Forming and combining small 
coal or coal dust into lumps, blocks, &c.”"—Dated 5th July. 1866. 

This invention consists in subjecting the small coal or coal dust to the action 
of surcharged or superhcated steam. 

1784. J. D. BRUNTON, Leighton-crescent, Kentish Town. London, “ Machinery or 
apparatus for sinking shafts or pits, and driving tunnels and galleries.”— 
Dated 5th July, 1866. 

This invention consists in the construction and application of machinery or 
apparatus for sinking shafts and pits, and for driving or excavating tunnels, 
galleries, or adits, wherein one or more cutting discs are caused to revolve on 
their own axis or axes, such axis or axes revolving round a centre, which also 
revolves round another fixed centre. 

1785. A. V. NEWTON, Chancery-lane, London, “ Construction of connecting 
links or hooks.” —A communication.— Dated 5th July, 1856. 

The patentee claims, First, constructing sectional links and hooks with 
abutting or interlocking parts for affording strength to the same, substantially 
as described. Secondly, providing for locking or securing the sectional con- 
necting links or overlapping hooks, substantially as described. 

1786. L. Fieup, Birmingham, “ Photographic printing frames."—Dated Gth 
July, 1865. 

This invention consists in the arrangemeut hereinafter described of the parts 
of photographic printing frames used for printing positive photographs from 
negative photegraphs. The inventor arranges the parts of photographic print- 
ing frames as follows :—He employs two flaps carrying respectively the negative 
and the paper or material on which the positive is to be printed ; he calls these 
parts the negative and positive flaps respectively. The two flaps are hinged 
together so as to close upon one another, and studs on the edge of one take 
into holes in the edge of the other, to ensure the flap closing truly upon one 
another. The negative flap consists of a frame carrying an inner frame, in 
which a sheet of glass is fixed to support the negative. The inner frame is 
connected with the principal or outer frame by means of springs at its corners, 
so that the negative can take an exact bearing on the positive surface pressed 
against it during printing. When this bearing is obtained, the inner frame can 
be fixed by means of clamping screws. The positive flap consists of a frame 
carrying a panel having a number of parallel slots in it. An ordinary pneu- 
matic plate-holder is fixed in any required position on the panel by means of 
the slots, and the plate of opal glass, or a board carrying the positive paper, is 
held by the pneumatic plate-holder; the surface to be printed can be brought 
to any required part of the flap, so as to take a print from any part of a 
negative. When a positive is to be taken on opal glass the suid glass is held 
directly by the pneumatic plate-holder. When a positive is to be taken on 
paper, the paper, prepared in the usual way, is placed on a board or panel, and 
held by spring strips at the edges of the said board or panel, and the said board 
or panel is held by the pneumatic plate-holder. The negative being place! in 
the negative flap, and the opal glass or paper in the positive flap, the latter is 
closed or turned down upon the former, and secured by hook fastenings. The 
bearing of the positive surface upon the negative is obtained in the manner 
hereinbefore described. The frame is exposed to light in the usual way, and 
the progress of the printing may be examined from time to time by rai-i 
the positive flap from the negative flap. In order to fix the negative sicadily 
in the negative flap, the said flap is provided with a metal bearing at one end, 
and a bow spring at the other, between which the negative is held. A series 
of frames, similarly furnished with metal bearings and bow springs, is pro- 
vided to fit in one another to be used with negatives of different sizes. —Vot 
proceeded with. 

1787. W. CHESNEY, Willenhall, ** Manufacture of water and steam cocks or stop 
valves.” —Jated 6th July, 1866. 

The object of this invention is to construct a durable and efficient valve cock 
or stop valve made for stopping or regulating the flow of water, steam, gas, or 
other fluids and liquids. For water-work purposes the patentee proposes to 
bring the pressure to the back of the valve ; this will prevent waste siiould the 
screw become worn, and by this means the pressure will keep the valve closed, 
and by bringing the pressure to the ‘ack f the valve the wear will be very 
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much reduced, as less strain will be required to close the valve; concussion 
will also be prevented. The cock is so constructed that its body or chamber 
has nothing to do with the fit of the valve, the said body or chamber being a 
receptacle for the working parts. The working parts are fitted together 
separate from the said body or chamber, and are placed in the said body or 
chamber and secured by means of joints, or washers and screws, or screws 
and nuts. By this arraugement no derangement is caused between the valve 
and face by fixing it in its place, as the valve and seat are both on the part 
inserted. Suitable means are also provided to keep the valve from turning 
whilst being opened or shut. By this arrangement the valve and seat or 
washer always come together in the same manner, and so no undue wear is 
caused to the said valve or face. This is very important, especially where the 
valve faces against leather india-rubber, gutta-percha, or any other like 
substance. 

1788. E. H. AYDON, Wandsworth, and E. Freup, Chandos-chambers, Ade’phi, 

“ Drawing or exhausting and forcing fluids.” —Dated 6th July, 1866. 

This invention has for its object improvements in drawing or exhausting and 
forcing tiuids, and in instruments or apparatus applicable to such purpose, and 
consists, First, in causing the forward motion of a ship or vessel through the 
water to induce a current, whereby bilge or other water may be drawn 
from the interior of such ship or vessel aud ejected. Secondly, in drawing or 
ejecting bilge or otber water trom ships or vessels by means of a current or 
currents of steam, either dry or saturated, acting so as to create a partial 
vacuum, and induce a current or currents in a pipe or passage, or pipes or 
r ges, icating with such bilge or other water. ‘Thirdly, in making 
use of the mixed water and steam required to be blown off from the boilers of 
steam vessels fur the purpose of causing or inducing currents, whereby bilge 
and other water may be drawn and ejected from such ships or vessels. 
Fourth!y, in the employment of steam-induced currents, instead of air pumps, 
as previously used for the purpose of drawing from or exhausting vacuum pans 
and the condensers of steam engines, of their contents. Fifthly, in the venti- 
lation of ships or vessels by the use of steam-induced currents communicating 
with suitatle pipes or passages, whereby fresh air is drawa into and foul or 
deteriorated air expelled from the same. Sixthily, in the ventilation of railway 
and other tunnels, and of sewers, by means of steam-induced currents. 
Seventhly, in forcing the exhaust steam of steam engines and other waste 
steam by means of steam-induced currents through superheaters, for the pur- 
pose of thereby genera ing steam in other vessels. Ejighthly, in the use of 
steam-induced currents for the purpose of drawing or inducing a regular flow 
of water amidst or amongst and past the outer surfaces of the pipes or pas- 
sages of surface condensers. Ninthly, in the use of like steam-induced currents 
for the purposes of drawing and forcing water in what are known as sterm 
fire engines, for the extinction of fires without the employment of pumps tor 
such purpose. 

1795. P. SIMARD, Ely-place, Holborn, London, “ Maxufacture of envelopes.” — 
Dated 7th July. isto. 

This invention cannot be described without reference to the drawings.— Vot 
proceeded with. 

1,97. J. MURRAY, Whitehai?-place, London, ** Preparation and application of 
surfaces for disposing and picking up coin.” —Dated 7th July, (366. i 

This invention consists in straining a thickness of cloth sa; Brussels carpet, 
or other suitable fabric, over a sott pacding or stuffing, in order to facilitate 
the picking up of coin, the same being applicable for the counters of shops and 
other similar places. 

1798. W. CLARK, Chancery-lane, London, “ Sewing machines..—A communica- 
ticn.—Daled 7th July, 1-66. 

This invention consists in the arrangement of a disc with a many-cornered 
groove formed by a screw of wings turned cut alternately in opposite directions, 
in combination with a clamping screw spring and fiannel belt, or other soft 
substance, on each side of the aisc, aud with the thread running from the 
spool to the needle, in such a manner that by the many-cornered groove the 
thread is prevented trom slipping on the disc, and the tensivn of the needle 
thread can be regulated with the greatest facility and accuracy. It consists 
also in an arrangement of slots extending to the various holes, eyes, or loops 
through which the thread passes on its way from the spoo! to the eye of the 
needle, in such @ manner that the threa! can be introduced into the said holes, 
eyes, or lov, s laterally instead of endways, and the operation of threading the 
machine is niaterially facilitated. It con-ists, further, in the arrangement of 
a segmental slot in the bottem end of the needle bar, the said slit being made 
to extend nearly through to the socket intended to receive the needle, in such 
@ manner that the thread, by being introduced into the said slot, can be made 
to extend close duwn on the side of the needle from the needle bar to the eye 
of the said needle, and the lateral strain exerted on the needle in sewing 
machines of the ordinary construction is avoided. It consists, further, in 
making the head which carries the needle bar adjustable, in such a manner 
that the needle can be always brought vertically in the proper position 
towards the shuttle, and the pesition of the needle bar can be acjusted accord- 
ing to the varying thicknesses of the needies of different size. it consists also 
in the arrangement of a spool-bolder with a flexible clastic back and flaring 
end pieces, in combination with a cavity in the shuttle, the ends of which 
are undereut or overhanging to correspond to the incliation of the flaring 
and pieces of the spool-hulder in such a manner that, by means of the elastic 
back, the spool can be sprung into or removed from the spool-holder with ease 
and facility ; and, furthermore, the spoul-holder, when inserted into its cavity 
in the shuttle, is retained by the flaring end-pieces catching under the over- 
hanging ends of the said cavity, and the operation of introducing and removing 
the spool holder from the shuttle is rendered easy. It consists, also, of a 
tension spring with a slotted eye, the said spring being arranged so that the 
thread in passing from the eye in the shuttle to the slotted eye in the spring is 
subjected to a certain pressure caused by the spring pressing against the upper 
suriace of the shuttle, and by increasing or decreasing the tension of the said 
spring the tension of the shuttle thread can be regulated ; and, furthermore, 
by providing the tension spring with a@ slotted eye the introduction of the 
thread in the said eye is facilitated. It consists, finally, in a compound gripping 
ana advancing mechanism for operating the teed wheel, the said mechanism 
consisting of a slotted deg, which catches over the rim of the feed wheel, and 
is subjected to the action of a spring and waggle lever, which extends from the 
hnb of the feed lever in combination with the said feed lever in such a manner 
that, by moving the feed lever in one direction, the dog is caused to grip and 
bind on the rim, and a positive moticn is imparted to the feed wheel; and by 
moving the feed lever in the opposite direction the feed wheel is released and 
permitted to remain stationary. 

1800. P. J. BELLOT, sen., Paris, “ Looking glass press.”— Dated 9th July, 1866, 

This invention consists in the adoption of an incombustible iron strong box 
fixed to the framework of the press, and preferably at its lower part, in order 
that it may be removed without the necessity of taking the press to pieces or 
breaking it. This strong box is furnished at its lower part with two ears or 
projections, which rest ou a Wooden - uing juined to the framework of the 
press, and two cross pieces dovetailed to the suid framework secure the box 
and prevent its being raised. Thus held between the woodea framing and 
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the two cross pieces the box completely adheres to and forms part of the 


press.— Vol proceeded with. 


1501. W. MOSELEY, King-street, Covent Garden, London, “ Slicing and paring | 


cucumbers, &c."— Dated 9th July, 1866. 

This invention rcla.es chieily to the use, in connection with an ordinary 
table knife, of a bar of wood, ivory, or metal which is attached to the blade of 
the said knife, so as to be easily adjusted in relation thereto in order to regu- 
late the thickness of the slices or purings of the vegetables or fruits. 

1803. W. BAINES, Smethwick, Stafford, ~ Manufacture of telegraph and signal 
pillars or posts.” — Dated 9th July, 1866. 

For the purposes of this invention, when a pillar or post is to consist of one 
piece of rolled iron the patentee makes it of a cross-like horizontal section, 
but tapering from end to end, or nearly so. on one side, whilst the projecting 
webs or ribs of the cross on the other side are parallel. In making these pillars 
or posts he prefers to roll sheets or plates of iron of a width suitable for two or 
more pillars or posts, such plates having paratiel ribs on either side, and then 
he cuts or divides the sheets or plates in inclined directions, in order to pro- 
duce the desired taper of the projecting ribs on each pillar or post. In some 
cases he forms a post or pillar of two plates rolled thin in the middle, and of 
progressively greater thickness or section from the centre outwards; these 
plates in their centres are rolled with projecting ribs and hollow grooves in such 
manner that the rib of one may enter the groove of the other. The plates, if 
rolied flat, are bent in the centre, where they come together, so that when 
together they form a cross in their horizontal section. In some cases he forms 
tubular posts or pillars with external ribs of rolling iron for such purposes. He 
raakes each post or pillar of two or more vertical sections which come together 
by means of flanges or projections or webs in such manner that the webs or 
projections of one section project or radiate a greater distance from the centre 
of a post or pillar than tne web or projecting flange of the other section, and 
he rivets or otherwise combines the sections to each other. 

1807. G. DAVIES, Serle-street, Lincoln's-inn, London, “ Neck-tiz or scarf 
retainer.” — Dated 10th July, \st. 

This invention relates to a device for retaining or connecting a necktie or 
scarf to a collar. The invention, when applied to a “ Byron” or tura- 
down collar, consists, principally, of a metal plate curved to fit the throat ; this 
plate has two light curved arms which lie between the folds of the collar and bear 
against the same, a wire loup is attached to the lower edge of the plate by two 
spiral springs. A short scarf or tie is passed round the central portion of the plate, 
and tied in front in the form of a bow; the curved arms are now passed under 
the fold of the collar, and the spring loop, which is at the back of the 
j late, is passed over the ordinary button or stud which fastens the collar, and 
tue tie or scarf is thus retained in its p'ace, the curved arms preventing it from 
rising and the spring loop preventing its falling out of place., 

1509. J. S. CUTHBERT, Lindsey-row, Chelsea, London, “ Painters’ easels.”"— 
Dated 10th July, 106. 

The patentee claiins mounting the oscillating frame of painters’ easels at or 
towards the upper part of such frames as described. 

1812. E. M’NALLY, Manchester, “ Apparatus for grinding and polishing 
circular saws.”— Dated \\th July, 1860. 

The patentee claims, First, the novel construction of yielding bearings 

applied to the grindstone or polishing wheel shafts. Secondly, the application 








and use of any arrangement or description of lever for maintaining a constant 

and uniform pressure and contact between grindstone and articles to be ground. 

Thirdly, the novel construction of the self-adjusting and compensating bed 

enclosed in the frame for holding file blanks or other articles to obtain a yield- 

ing surface; and also the general construction, arrangements, and combination 
of the mechanism for grinding and polishing file blanks and other articles. 

Lastly, the general construction, combination, and arrangement of machinery 

to be employed for grinding circular saws, as described and set forth and 

illustrated in the drawings. 

1817. W. THOMPSON, Dubdlir, 
July, 1866. 

The patentee claims, First, the combination in corking machines of a screw 
for driving the corks into the bottles, with a second screw for holding the 
bottles securely in position while being corked, substantially as described. 
Secondly, the employment of a screw for holding the bottles in position while 
being corked. Thirdly, constructing apparatus for filling bottles, consisting of 
a number of receptacles or compartments of equal capacity, so arranged as to 
be capable of being filled simultaneously to the extent corresponding with the 
capacity of the bottles to be filled therefrom, substantially as described. 
Fourthly, the combined arrangement of thumb screws, spirit level, and 
graduated glass gauge, described for determining exactly the quantity of fluid 
to be contained in the several compartments of the filling apparatus. Fifthly, 
the combined arrangement of apparatus for filling and corking bottles 
descritid, 

1820. C. E. AUSTIN, Westminster, “* Apparatus applicable to sewers and drains 
Jor separating the fluid and solid parts of sewage.” — Dated \ith July, 1866. 

This invention cannot be aescribed without reference to the drawings. 

1821. A. V. NEWTON, Chzncery-lane, London, ** Machinery for crimping 
leather for boot fronts.’’—A communication.— Dated \1th July, 1866. 

This invention cannot be described without reference to the drawings, 

1776. J. BROTHERTON, Wolverhampton, “* Machinery for making the fittings 
Jor gas, steam, and water pipes.” —Dated 4th July, ise6. 

The documents relating to this invention are with the law officers under 
objeciion and cannot at present be seen, 

1825. C. W. FARMER, W. E. ’ARTRIDGE, Birmingham, and TB. J.P. WEBB, 
Belfast, Ireland, * Connector: for uniting wires, bands, ropes, &c.”— Dated 
Mth July, 1806, 

This invention consists in connecting the ends of wires, bands, ropes, &c., 
elther round or flat in transverse section, by means of certain suitably con- 
structed and arranged clips and sciews.—Not proceeded with. 

1832. W. CLARK, Chancery-lane, ** Grease cups.”"— A communication.—Dated 
l2th July, 1866. 

This invention relates to an oil or grease cup which is provided with two cone 
valves, the stems of which are connected so that they are compelled to turn 
together, but free to move a short distance towards or from each other. These 
valves close into corresponding seats, and from their peripheries project studs 
which work against circular inclined or spiral planes surrounding the seats, 
and arranged so that the hizhest part of one of these spiral planes is in a line 
with the lowest part of the other ; in such a manner that, when the valves are 
subjected to the action of a suitable spring, which has a tendency to keep the 
same closed, by turning the valves cne will open when the other closes, and 
vice versa, and the globe of the grease cup is alternately brought in connection 
with the supply cup, and then with the steam chest or other part to be 
lubricated 
1839. W. E. WILEY, Birmingham, “ Holders for marking materials.”— Dated 

13th July, 15.6. 

For the purpuse of th’s invention the inventor constructs the holder in the 
following mauner:—The stem of the holder, which may be of any suitable 
material, may be bored to receive the lead or other material in the ordinary 
manner. The point of the holder is split or cut up for a short distance into 
two or more parts, and around the point of the holder a metal tube is passed ; 
a short distance from the point of the holder a groove is cut or otherwise 
tormed, and the tude is pressed inwards around this groove, but so that the 
tube may be capable of being moved a slight distance in the direction of its 
length, and at the same time be rendered incapable of removal from t! 
holder, A bayonet-joint, screw, or other suitable means, may, however, be 
employed fur this purpose. The point of the hokler is made of a conical 
form, and the tube is also similarly formed, 80 that when the lead or other 
ma‘erial has been protruded from the holder a suitable distauce by pushing 


“ Filling and coriing bottles."—Dated ith 








back the tube, the pomt of the holder is contracted, whereby the lead or other | 


material is securely held ; and the inventor makes the tube so that the point 





ot the holder shall pass a short distance through it, by which means the tube | 
| have been made to a distance of twenty yards over the fault. 


is prevented coming in contact with the surface upon which the material in 
the holder is caused to operate.— Not proceeded with 


1842. R. ROGER, Stockton-on-Tees, * Steam travelling cranes.”"—Dated Vath | 


July, 1866. 


This invention consists in constructing the central posts or spindles round 


which canes revolve (of whatever they may be made) hollow, and in convey- 

ing through this post the motive power for causing the crane to travel. If the 

motive power is to be obtained from the engine or engines of the crane above 

» power is conveyed to the lower or travelling part of the crane through the 

hollow spindle by means of a shaft driven above, as may be most convenient, 

and applied to driving the travelling wheels in any manuer found most 
desirable. 

Is45. P. ELLs, Liverpool, * Lift, hoist, or mechanical elevator, adapted for 
hotels, warehouses, railway staiions, &c.”— Dated 13th July, 1866. 

This invention cannot be described without reference to the drawings. 

1854 R. STARK and J. WOODMAN, Woolwich, “ Fixing the covers of gas 

etorts.’—Dated Lith July, is66. 

In fastening the covers of gas retorts it is usual to employ a cross bar, the 
enos of which are inserted in lugs projecting from the retort, and with a screw 
and hand Jever in the middle, which screw presses on the centre of the retort 
cover. According to this invention the inventors use a cross bar, but which is 
simply dropped into two hook-like lugs or prejection-, in the same position as 
those above mentioned, but in which this cross bar rotates as in bearings. Near 
the ends of the cross bar the inventors apply two cams which take a bearing 
on the retort cover when the cross bar is rotated, and press the said cover hard 
up to the retort, the pressure taxing effect near the circumference of the cover. 
They form a hole or holes at mid length of the cross bar, into which they 
insert a rod of some length, which is used a3 a lever to rotate the cross bar; 
it at the same time serves to keep the workman at a distance from the retort, 
as he can lift the cross bar by the said long rod and reach it into its bearings, 
into which it is simply dropped, as before mentioned, and rotated by the 
leverage of the long arm or rod a sufficient portion of a revolution to cause the 
cams to take effect. The reverse operation serves to remove the pressure from 
the cover, which is then free to be removed. The cams are rapid in their 
action, that is say, do not require much extent of a revolution (say one fifth or 
sixth) to bring them to bear; when hard up, however, they arrive at a slow 
part which prevents their retrograde movement.— Not proceeded with. 

1856. R. SOANS, Stockton-on-Tees, ** Machines for dressing or for removing dirt 
and foreign matters from curranis and other fruit.”—Dated léth July, 
1n66. 

This invention consists in the arrangement of parts of fruit-dressing ma- 
chines, as hereafter described ; also in the construction and arrangement of the 
funnel and of the sieve with sloping bottom and with openings fn its rim. as 
hereafter described. In bearings carried by the upper part of a convenient 
frame, which is preferably composed of a foundation plate, two standards or 
uprights, and a top connecting or cross piece, the patentee mounts a horizontal 
shaft, to which rotary motion is imparted as required by a crank handle or 
otherwise. The end of this shaft opposite the handle is continued into the 
funnel, and is fitted with one or more brushes composed of bristles, or of wires 
or metallic pins. An inclined hopper is placed above the funnel, and supplies 
it with fruit to be dressed, which falls upon a ledge in the funnel, from which it 
is swept by the revolving brushes. A slide at the top of the funnel regulates 
the supply from the hopper, and prevents the fruit falling into the funnel, ex- 
cept upon the ledge just mentioned. The fruit as it is swept from the ledge 
falls down upon a sieve constructed and arranged as follows:—To a rim of 
sufficient depth, supported by the foundation plate, he fits a false bottom of 
wirework, or other suitable material, sloping oownwards from its outer edge 
towards the centre in a curve or right line, thus forming a sieve which is 
depressed in the middle. He forms one or more openings in the rim for the 
discharge of the fruit; these openings may be provided with spouts. Above 
the sieve, and parailel thereto, he fits brushes attached to the arms of a frame, 
the height of which is adj d ding to requi by a set screw, or 
otherwise, upon a vertical shaft. This shaft receives rotary motion by means 
of a mitre wheel on its upper end gearing into a corresponding wheel on the 
norizontal shaft before mentioned. The vertical shaft is preferably made in two 
pieces or lengths connected by a socket or collar, and it is supported at its 
lower end in a bearing or step in the sieve resting on the foundation plate. 
1858. E. HEUSSER, Jewin-crescent, London, “Travelling bag.” — Dated \6th 

July, 1866. 

This Lovention consists of an improved travelling bag in which two flaps or 
divisions intended to receive fittings are jointed, hinged, or connected at their 
Jower ends to or with the main frame of the bag, and the flaps or 
divisions are connected together at their upper ends by a fastening so con- 
structed as to form a hinge or joint when its parts are engaged. A fastening 
suitable for the purpose may be constructed by introducing into sockets or 
staples on the flaps a removable pin or bolt, forming the axis of the hinge. 
The flaps or divisions, when fastened at top, open and close with the main 
frame, and when open therewith, and yet fastened or hinged to each other at 
their top ends, they stand up, preferably in an inclined position, so that their 
fittings are presented to view and easily attainable, also surface and space are 
afforded for fittings on their inner side. When the fastening is unfastened 
the flaps will be separated at their upper edge, and can be turned down on 
opposite sides of the bag when desired.—Not proceeded with. 

1860. E. DRUCKER, Cheapside, ‘‘ Fastenings for corsets, dc.” —A communication, 
—Dated ith July, 1866. 

The essential part of this device consists in the peculiar combination of 
elastic or spring conneetions with hooks and catches for uniting the two sides 
of a corset, or other similar article, which connections hold the said hooks and 
catches together firmly enough to prevsnt the accidental unfastening of the 
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same, but which yield to a very gentle pressure of the hand properly applied 

and release the said hooks from their catches, thus allowing the two sides of 

the corset to be easily separated. 

1863. J. RICHARDSON, Tottenham, and J. YROMANS, Minories, London, “* Many. 
Jacture of hats °—Dated 17th July, 1866. 

This invention relates to hats to be worn in time of mourning, and ig in. 
tended as a substitute for the loose mourning bands of cloth or other fabric 
now ordinarily worn, and consists, principally, in cementing the band to the 
body of the hat in the process of manufacture, so that the hat presents the 
appearance of an ordinary silk hat with a cloth mourning band, but the latter 
being cemented to the body cannot possibly become creased or get out of place. 
— Not proceeded with. ’ 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

Iron TraDE: Jmproving Feeling: Orders Kept up—PiG Troy ; 
Better Demand: Prices Firm: Demand for Bessemer Pigs- 
Coa: Increasing Demand at the Works : Prices Unimproved 
IMPORTANT GEOLOGICAL INVESTIGATIONS — HARDWARES: Steady 

MetaL Marker: Jin Plates—Cuance in Loca, Firw— 

HARDWARES IN Biack Country : Quiet—AMERICAN Tarivr: 

American Views—BIRMINGHAM EXHIBITORS AT THE Paris Ex. 

HIBITION : Only Fifty Exhibitors ; Elkington’s Silver: Gillott and 

other Pen Makers: Jet Ornaments, &c.: Patent Electric Needles : 

Cobalt, Nickel, and German Silver Goods: Coins, Manifold : 

Beautiful Gaseliers : Choice Chandelvers : Handsome Brass Bed- 

steads: Iron, Steel, and Copper Wire: Enamel Wares: Parke- 

sine Goods—BiRMINGHAM WaGoON Company: Their Report— 

GLo’sTER WaGon Company—Patent Nur anp Borer Com. 

PANY: Both 10 per Cent. Dividends . ASsociaTeED CHAMBERS OF 

ComMERCE: Important Trade Subjects to be brought before Parlia- 

ment: What the Chambers have Done. 

On almost every hand throughout the iron trade circles of South 
Staffordshire and East Worcestershire a decidedly improved feel- 
ing may be traced, with likewise a disposition to regard the future 
with cheerfulness ; and the instances are the minority in which 
there is not reason to look hopefully at the prospects. The 
increase in the actual amount of work done last week has con- 
tinued, but it has not advanced. There is, however, this 
encouraging feature about it, that whereas the United States 
orders then to hand have not been repeated this week, the miscel- 
laneous demand has about compensated for the cessation in the 
American requirements, The ship-plate specifications received 
just before our last have not this week been followed by similar 
orders; but there is more being done in heavy merchant iron 
samples; and though boiler-plates also are in slightly less request, 
yet the consumption of sheets, with hoops and strips, keeps more 
than equal to that of a week ago. Then orders have here and 
there been received for Armstrong gun iron. 

The pig iron trade is now beginning to experience the benefit of 
the improved inquiry for finished iron. Customers have been 
less disinclined to purchase, and the producers of best hematite 
and other samples, nade out of this district, experiencing an in- 
creased demand for their products for use in the extending 
Bessemer process, require a higher price than they would have 
gladly taken two or three weeks bac! 

The demand for coal at the works is increasing, but prices are 
unimproved. 

Some important investigations are being made by influential and 
able members of the Dudley Geological Society. Explorations of 
experimental workings across the boundary fault near to Himley 








The gentlemen who examined the ground were divided in opinion 
as to the nature of the rocks forming the measures, and they 
decided to submjt the matter to certain well-known geologists. 
The importance of the question involved in the investigations is 
very considerable, and it is suggested that the examinations should 
be extended to, say, fifty yards over the fault. 

The general hardware trades of Birmingham, like the iron trade 
of the district, maintain —but, perhaps, not more than maintain 
their position of last week. The metal market displays little 
animation, and rates are with difficulty supported. Tin is declining 
in value, but tin-plates are without change. Not less than 16,000 
boxes of tin-plates, mostly manufactured in this district, were 
shipped at Liverpool last week for New York. 

A change has been effected in the old and well-known firm, Van 
Wart, Son, and Co., Birmingham, by the retirement of Mr. 
William Van Wart. The business will henceforth be conducted 
by Mr. Henry Van Wart and Mr. Isaac N. Hopkins. 

The workshops both in Wolverhampton and the neighbouring 
towns fail to exhibit anything like their wonted activity, and 
there are still some instances of ‘short time” in certain of the 
leading branches of industry. The latest advices from Sydney 
are discouraging, but from Melbourne the mercantile letters report 
better news. The fate of the United States Tariff bill is still a 
matter of speculation, but the chances in its favour are unhappily 
increasing. The views upon the tariff entertained by certain 
hardware merchants in the United States are thus expressed in 
the Iron Age of New York :—‘‘ The effect, we think, of the settle- 
ment of the tariff question will be to give such increased confi- 
dence in the stability of prices as will lead to a renewed demand 
for goods; and although we do not anticipate any very rushing 
demand, yet we think a moderate degree of activity may be anti- 
cipated. The manufacturers with whom we have conversed are 
generally of this opinion, satisfied that at present the bill is only 
temporary, and that there is a fair business to be done in the 


spring. The importers are naturally disgusted at this ‘atrocious” 


tariff, gotten up for the benefit of a few ‘grasping manufacturers’ 
without heart or conscience, and still hope that some accident will 
happen it between the House and the Senate, or that the President 
will kill it by a veto, or something or other. Still we have heard 
the opinion expressed by a very intelligent member of the trade 
that prices will not at all advance in the same proportion as the 
increase of duties, as the manufacturers will submit to a corre- 
sponding reduction in such cases as they have American competi- 
tion to contend with. 

The total number of exhibitors from Birmingham at the Paris 
Exhibition will be less than one-half that of the exhibitors in 1855; 
whilst in 1855 there were 109 exhibitors from Birmingham, in 
1867 the number, as at present ascertained, will not be more than 
fifty. Messrs. Elkington and Co. will, of course, be there, and 
their productions will show that they have advanced with the 
times. Improvement will be especially manifest in the repoussé 
silver work, and several very fine specimens of work will be 
exhibited. The principal feature of Messrs. Elkington’s case will 
be the Milton Shield, which was recently submitted to her 
Majesty. Certain of the penmakers, headed by Mr. Joseph 
Gillott, will be there, with, also, pencil-case and pin makers. Jet 
ornaments, with ornaments in ivory, wood, and bone, will likewise 
be shown. Patent electric needles, which do not rust, and are 
sold pierced through paper in rows as pins are now, will be ex- 
hibited. Cobalt and nickel, with German-silver goods, will be shown, 
with indications of every stage of the progress of the manufacture 
from theore. Productionsof the Mint will beillustratedinspecimens 
of coins, in circulation in various parts of the world, and ranging 
in value from the mil, worth one-twentieth of a penny, and circu- 
lated in Hong-Kong, up to a gold coin worth £3 4s. 6d. Messrs. 
Ralph, Heaton, and Sons are the firm who will show these pro- 
ductions. As many as eighteen gaseliers, all of different designs 
and manufactured in bronze, ormolu, or enamel, will be sent by 
Mr. C. I. Philip. Of bronze there will be three different sorts. 
Designs have been made specially for the Exhibition, and the 
psaecnnge | is of the highest class. The chief styles adopted are 
Grecian, Italian, Rennaisance, and Flemish. We noticed one in 
the Rennaisance style in Florence metal; the body, which was 
egg-shaped, was perforated, and ornamented with flowers and 
fruits; the brackets, which sprung from above the body, curved 
outwards and downwards. There was a rich foliated centre 
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above the body, and ornamented canopy. In another of 
the same style the body was f of a cluster of 
classic busts, the faces being those of handsome w 


omen, 
and the bodies termina in > claws. Above the body 
— the chains. The 
shaft was with a t ornamen’ 
peeing we the other portions, and richly foliated brackets sup- 
ported the glasses. There was a hall stand of seas pee, 
which was very excellent in style and highly ornamented. ther. 
Flemish in pattern, richly gilt, was very attractive. The form was 
uite new, and the ornamentation devoid of all leafage. 

and Hobson will send an assortment of chandeliers all choice 
in design and attractive in a ; they will also show 
brackets, pendants, hall lamps, and imens of welded iron 
tubes. Messrs. Winfield and Co. will likewise send chandeliers 
all suited to the tastes of foreigners of different countries, who 
may be expected to visit the Exhibition ; they will likewise show 
articles whose exterior will be b but the interior of which will 
be iron. The thin outer frame having been made first, iron, 
in a state of fusion, is poured in and fills it up. As iron is 
only fused at a temperature nearly 200 deg. greater than that of 
brass, the combination of the twoin the way shown by these 
articles will afford grounds for plenty of speculation on the part of 
those who see them. The discovery of the secret was made by 
Mr. Atkins, one of the partners in the firm, and the practical 
benefit resulting from its use can easily be conceived. Long 
hollow brass tubes or brass balances for the chandeliers, or weights, 
such as grocers use, can be filled with the iron, and made one 
solid mass. The specimens of the manufactures of this firm will 
fairly represent the miscellaneous character of their products, and 
will, of course, prominence to the very fine specimens of brass 
bedsteads which Messrs. Winfield and Co. turn out. Messrs. 
R. Everitt and Sons will send imens of their iron, steel, brass, 
and copper wire. This firm claims to be the only one in England 
where these four descriptions of wire are manufactured. Some of 
the specimens of the fine sort is much finer than a human 
hair, and one ounce of it will extend a distance of a 
mile and a-half. The same firm likewise send specimens 
of iron, copper, and brass rollings, and some sheets 
are thinner than the finest writing paper. They also send brass 
and copper tubes, such as are used for gas and steam purposes; 
solid-drawn brass tubes, for locomotive and marine p All 
the articles will be arranged upon a hollow platform, in such a way 
that the visitors may w: round inside and examine each sepa- 
rately. The Patent Enamel Company will send an in 
collection of iron enamelled articles, the character of the orna- 
mentation of which, the richness of the colours, and the novelty 
of the whole cannot fail to attract considerable attention. Then 
Mr. Parkes will contribute a very large and miscellaneous stock of 
articles made out of that substance, which, after its inventor, is 
called ‘*Parkesine.” Parkesine can be produced in any known 
colour—as white as ivory, as black as ebony; or as beautifully 
tinted as a topaz or an amethyst. It can be made to carve like 
stone, or receive the +e of adie. Vases may be produced 
as pale as alabaster, or bronze statuettes that will ring to a stroke 
like metal. 

The directors of the Birmingham agon Company have issued 
the report to be read at the ting of the y on Monday 
next. They say: The number of wagons now in possession of 
the company is 4464, the whole of which are let, and have been 
kept in thorough working order, £7418 11s. 5d. having been ex- 

vended in their maintenance and renewal during the past year. 
he net profit of the year amounts to £34,630 2s. 6d., after 
deducting the interim dividend of ten per cent. per annum on the 
ordinary capital for the past half-year, £2567 6s. 1d. in payment of 
six per cent. per annum on the preference shares, £1813 for 
depreciation of buildings and machinery, £11,345 7s. 10d. to the 
reserve fund, £3000 to the bad debt account, and carrying 
£2394 11s. 9d. to the credit of the revenue of the current year, 
it will be observed that the amount proposed to be added to the 
reserve fund—£11,345 7s. 10d.—will, with its earnings, raise the 
total to £42,500. 

The interim dividend of the Gloucester Wagon Company for the 
past half-year is to be at the rate of ten per cent. per annum. 

The directors of the Patent Nut and Bolt Company will recom- 
mend a dividend at the rate of ten per cent. per annum for the 
past half-year. 

An important gathering of gentlemen representing the leading 
trading interests of the Uni _ 1? was held on Tuesday at 
the Westminster Palace Hotel, London. It was the annual meet- 
ing of the A ted Chambers of C an organisation of 
which Mr. 8. 8. Lloyd, ironmaster of Wednesbury and Birming- 
ham, is the president. The chairman, in os the import- 
ance of the constitution, said that amongst the practical ts of 














their work they could point to the alteration of the tariffs of | 


Belgium, Italy, Russia, and Austria, the re-modelling of the 
statistical tables of the Board of Trade, and the publication of the 
tariff returns of rr —— in English a sone 
resolutions passed by the Ts a. y of Birmingham 
and Leeds upon the amendment of the laws of bankruptcy were 
adopted. he resolution of the Birmingham Chamber was as 
follows :—‘‘ That the experience of the commercial community and 
the evidence taken before the select committee of the House of 
Commons in 1864, combine to show that a thorough reform of the 
English law of bankruptcy and of the system of procedure under 
it is urgently needed. That, in such reform‘ the following are im- 
portant desiderata :—The appointment of a chief judge, to secure 
uniformity of decisions and greater facility and economy in cases 
of appeal. The consolidation of the entire statute law on this 
subject into one Act. The assimilation, as far as ible, of 
the statute law on this subject in ae ay Scotland, and Ire- 
land. Provision for the safe, economical, and speedy realisation 
and distribution of the estate. The abolition of the rule by which 
secured creditors are permitted to vote in respect of such part of 
their claim as is sec in reference to composition deeds. The 
administration in the courts of bankruptcy of the estates of de- 
ceased insolvents. The provision of means for the recovery of 
British bankruptcy assets situate in any part of the British 
empire, and the endeavour (by ~ goe or otherwise) to obtain 
means for the recovery of British bankruptcy assets situate in 
foreign countries. That the provisions of the Scottish law of bank- 
ruptcy (19 and 20 Vic.,c. 79) are for the most part (and especially 
in the mode of realising and distributing the estate) very admirable, 
and are found by experience to work well, That the present law 
in reference to deeds of assignment and compositions is most 
unsatisfactory and indefinite, and greatly needs amendment. 
That it is especially desirable that the precise conduct consti- 
tuting reckless insolvency and fraudulent bankruptcy should be 
clearly defined by law (and this irrespective of the condition of 
‘intent to defraud and that the meeting approve, in the main, 
of the definitions of these offences in the French Code de Com- 
merce, articles 585, 586, 591, 593. That the Y amy oy of the 221st 
section of the Act of 1861, by which an offence is only ish- 
able for a misdemeanour if committed within three months prior 
to bankruptcy, is very objectionable indeed. That it is especially 
desirable that -) a y ies tey should not ——> 
its penal jurisdiction, but that persons charged wit 
offences rendered the new oe ge | Act should 
be tri before the ordi tribunals o e country.” 
The Association then discussed at considerable length propositions 
from Hull, Leeds, and Bradford, for the appointment of a select 
committee of the House of Commons upon tribunals of commerce, 
and they determined that the attention of the Board of 
should be once more drawn to the memorial on this subject pre- 
sented from the Associated Chambers in 1863, and colin at 
each subsequent annual meeting. Next, the Association resolved 
to take vigorous parliamentary measures for the compulsory 
registration of all partnerships. Before the proceedings termi- 
nated Mr. Samson 8, Lloyd was re-elected president, 





THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE. 


(From our own Correspondent. ) 

Toe Iron Trape: Slight I : Orders Placed More 
Freely : Better Feeling in the : The Strike at the Cyclops, 
Atlas, and Swinton Works: Shipbuilders’ Orders Increasing : 
The Trade with America and the Tarif’ Bill—Tue SHEFFIELD 


; is Exhibition : Settlement ty , i 
the ing Knife Trade: The Sheffield Wool Shear Forgers’ 
Union ; ‘adsley Bridge Steel Works—MEETING OF THE 
TRADE OUTRAGE COMMITTEE IN SHEFFIELD: The Government 
Bill Unsatisfi —Tue Coat Trappe: Very Brisk Business 
Doing: The Lundhill Explosion: Tenth Anniversary: The Oaks 
Colliery: Wages Agitations—Tuz Coxe TraDE: Improved 


A SLIGHT improvement is manifest in the trade of this district, 
and as orders are being placed more freely in all departments a 
better feeling pervades the trade generally owing; to the recent 
reduction of wages, and the present low rate of bank interest 
masters can enter into negociations more freely and at lower rates 
than heretofore. Several rather extensive orders have been placed 
at some of the principal establishments, but at the Atlas and 
Cyclops and at the Swinton works there is nothing whatever 
doing, the men being still on strike against the p reduc- 
tion of wages. There is no alteration in the position of affairs, 
and both masters and men appear equally determined not to give 
way. At Milton there has been a stoppage of work for a few days 
for repairs, but the furnaces were re-lighted on ae ae > 
At the adjoining establishment at Elsecar ng 2 are working satis- 
a many although they are by no means busy. Shipbuilders’ 
orders for plates are more numerous than for some time, and this 
branch is reviving. for iron from America are being com- 
pleted with all possible dispatch in order to pass the goods before 
the new tariff bill can come into operations. Makers of railway 
material continue to be well supplied with orders, more particu- 
larly in the heavier branches. 

The steel trade also remains tolerably active, both in the 

mer and other departments. The hine and casting 
establishments are doing a brisk trade, the collieries finding them 
plenty of work. At the boiler works, generally, they are briskly 
employed, but there are some exceptions, aud in these latter 
instances the number of men has been reduced. At the Victoria 
Boiler Works, Barnsley, of Mr. Arnold, the men are briskly em- 
ployed, and they have lately turned out several large boilers made 
on an improved system, the invention of the proprietor. With 
regard to one of the boilers so manufac . Arnold has 
received the following :—-‘‘ We have much pleasure in stating that 
the vertical multitubular boiler you supplied us with gives us 
great satisfaction in every respect. We have not yet had a fair 
opportunity of thoroughly testing the saving it effects in fuel over 

e ordinary Cornish or two-flued boiler, but we are convinced it 
is very considerable.” 

Testimonials were presented on Saturday to two of the retiring 
foremen of Messrs. the Vickers, and Co., of the River Don 
Works, Brightside—Mr. W. Forbes and Mr. J. Mallaband. An 
address and testimonial was presented to Mr. G. Middlehurst, 
manager at the Don Tool Works, on Tuesday last, on his resigning 
the situation. 

A slight improvement must be noted in the Sheffield trades on 
the whole, but as yet there is nothing like the former activity. 
With the Indian, Australian, and African markets, trade is very 
languid, but with the South African market and continental 
houses there is a brisk business doing, though not to any great 
extent. Canadian orders, although still limited, are more exten- 
sive than heretofore; the American trade is very brisk in some 
departments, and manufactured goods are being shipped _— 
quantities. Very few of the Sheffield manufacturers will be 
represented at the Paris Exhibition, but goods of various kinds 
are being made for London houses which will, of course, be exhi- 
bited as London made goods. The dispute in the spring-knife 
trade, with regard to a reduction of wages of one penny in the 

illing, has been settled by the men accepting the reduction for 
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worth and Co. the men are agitating for a general advance of 2d. 

per ton on the ground that coal has been increased i i 

that an increase has been granted at several neighbouring collieries. 

It is anticipated that the advance will be conceded by the pro- 
ietors. 


prie 

The coke trade is improving with the iron trade, and at some of 
the ovens an increased quantity is being turned out. There is a 
good demand from Sheffield, and the Lincolnshire iron- 
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WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

Tue Iron TravE: Signs of Improvement: Home and Foreign 
Orders coming in: The American Demand and the Proposed 
New Tariff: Continental Requirements—Tix PuiaTes—STEAM 
AND Hovse Coat Trapes—TuHeE Dinas CoLtuiery.—Tarr VALE 
RalLtway: 10 per Cent. Dividend—Crown PRESERVED COAL 
CompaNY—THE Bristol anD SourH WaLes Union Ratway : 
Proposed Lease to the Great Western—Tue Great WESTERN 
CoLLienies Company (LimITED)—GLAMORGAN IRON AND COAL 
Company (LIMITED) —MONMOUTHSHIRE RAILWAY AND CANAL 
ComPANY v. HILL—HALF-YEARLY MEETING OF THE HIRWAIN 
Coat AND Iron Company (LimITED)— BristoL anpD SovuTHu 
Wa.es Wacon Company—TuHE BLaIna Works. 

THE Welsh iron trade is decidedly more promising than it was 

three weeks or a month since, and, according to the present aspect 

of matters, there is a ae to anticipate a considerable im- 

rovement taking place before long. The leading establishments 

_ received an accession of orders, both on home and foreign 

account, and prices for rails have, in certain instances, advanced 

from £5 10s. to £5 15s, and £6 per ton, with every prospect of this 
price being maintained. The inquiry on home account is being 
gradually enlarged, and makers are looking out for orders to be 
placed by some of the railway companies and others of the large 
consumers, whose requirements are becoming pressing. In con- 
nection with the demand from abroad, it may be said that the pro- 

of the new tariff bill restrictions have created fresh anima- 
tion in the American trade, and the inquiries from that quarter 
are more numerous, and buyers for the markets of the United States 
are making every preparation to be supplied with as much iron as 
possible before the bill comes in force. Several orders have been 
received, whilst negotiations are being carried on for other con- 
tracts. Most of the iron exported is for the United States, and it 
is calculated that trade will be tolerably active up to the end of 

March, which is said to be the latest time for shipments to be made 

to clear the increased import duties. The continental require- 

ments are increasing, more especially as regards Russia, Italy, 

Germany, and Spain, and there is a fair prospect that the spring 

trade will be good. The pig iron market es moved a little, but 

no positive improvement is to be recorded in quotations. 

The inquiries for tin-plates keep moderately good, and the works 
are fairly employed. Prices remain steady. 

The steam coal trade shows but little variation since our last 
report; the demand, however, has not lessened on foreign account, 
and the favourable change in the wind which set in towards the 
close of last week has caused shipping operations to be more 
active. Freights, also, have an upward tendency, which is a 
favourable indication as to orders in the hands of shippers, and 
whilst there is an average demand from the continental markets 
future prospects are, on the whole, favourable. On inland 
account there is a good business doing, and sales are increasing. 
For house coal there is a moderate inquiry. 

Sir J. B. Karslake, the Solicitor-General, and Mr. George 
Fisher, for many years general manager of the Taff Vale Railway, 
a position he recently resigned, have joined Major Hunt as 

rtners in the Dinas Colliery, Glamorganshire. Mr. Fisher is to 

the managing partner, and Mr. C. Anderson Harrison, formerly 
of New Tredegar and Ri has received the appointment of resi- 
dent viewer. 

The directors of the Taff Vale Railway Company, at their board 

ting on Friday last, determined on recommending a dividend 





the present. The file trade is active and the workmen in most 
instances are fully employed. There is not much doing in saws, 
very few orders coming to hand, and the same may be said of the 
edge and engineers’ tool trades. There is a slight improvement in 
the Britannia metal and silver plating departments and rather 
more business doing; the sheep shear workmen are generally 
on short time, this branch being very dull. The follow- 
Ing passage occurs in a report just issued by the chair- 
man and secretary of the Wool Shear Forger’s Union :—- 
““We deem it right to place on record that for upwards 
of fourteen years there has been no strike or lock-out or 
the slightest misunderstanding between your society and your 
employer, and never was there a better feeling existing than at the 
present time. And as we had a fair remuneration for our labour 
conceded to us several years ago, and during a great demand for 
additional forgers, which has taken place for the last several 
poe have not taken advantage to push your wages higher, 
and thereby to embarrass your employer, we hopefully look forward 
for the same happy relation as now exists to long continue.” 
Messrs. Leather and Co., of the Wadsley Bri Steel Work: 
whose temporary difficulty was recently yo have inform 
their creditors of their ability to discharge their respective claims 
at once in full. 

A meeting of the Trade Outrage Committee was held at Shef- 
field on Tuesday evening, to consider the provisions of the Govern- 
ment bill. e unanimous opinion of those present was that the 
measure in its present form was most unsatisfactory. It was 
therefore resolved to write to the vice-president of the Sheffield 
Chamber of Commerce, who was then in London, and who is also 
chairman of the Outrage Committee, to request him to use his 
influence in order to obtain an extension of time, and also to pro- 
cure an indemnity for such witnesses as may have perpetrated 
outrages. 

The coal trade is very brisk, and at nearly all the collieries 
there is an enormous demand. For the London market there is 
not so much doing as heretofore, owing to the heavy stocks which 
were made a few weeks ago by the London merchants; but with 
the provincial markets there is a full average demand, and also for 
the iron and cotton districts of the West Riding and Lincolnshire 
and Lancashire. Tuesday last was the tenth anniversary of the 
Lundhill explosion, where nearly 200 men and boys lost their lives. 
It has hitherto been the custom to cease work on that day, but 
owing to the great demand for coal the men were ordered to work 
as usual, but many of them did not comply with the order. At 
this colliery recently as much as 800 tons of coal were drawn in 
one day, and they are constantly drawing between 3000 and 4000 
tons per week, a greater number of men being employed 
than at any previous period. The state of the Colliery, 
where so many of the victims to the late explosion lay en- 
tombed, has been very irregular of late. All the shafts 
are sealed up with the exception of a 9in. pipe down the No. 2 
shaft to allow the foul air or after-damp to escape. On several 
occasions recently the —— which was escaping from the Pipe 
has ceased altogether, and the pipe has acted as a down-cast, the 
air passing into the workings at a very high pressure for hours, 
and on one occasion this continued for twenty-two hours. The 
pipe is now acting as an upcast, and the state of the mine is more 
regular. At the Carr House Colliery the men have withdrawn 
their demand for an advance of 10 per cent., but the other 
demands have been laid before the proprietors of the colliery, who 
have promised to give the men an answer in a few days. At the 
Higham Collieries the demands of the getters have been conceded 
| the proprietors, and the question of a reduction of the hours 
of labour of the furnace-men has been referred to the manager of 
the collieries. At the Warrendale Colliery of Messrs, Charles- 





at the rate of 10 per cent. per annumn for the last half year, 
against 9 per cent. in the corresponding half year. There has 
been a large increase in the coal tolls during the half year, and 
Penarth Dock is by degrees becoming better patronised by the 
freighters and shippers, and eventually there is no doubt it 
will prove a valuable adjunct to the railway. The directors of the 
Taff Vale Railway Company are about to erect a block of build- 
ings near the pier head for the accommodation of merchants, 

The Crown erved Coal Company, Cardiff, have declared the 
usual dividend at the rate of 8 per cent. per annum for the past 
half year. The works are fairly employed, and the fuel of the 
company, the shareholders in which consist principally of 
Liverpool capitalists, is getting into increased request for marine 


u: Ss 

The directors of the Great Western and the Bristol and South 
Wales Union Railways are negociating for a transfer of the South 
Wales line to the Great Western. A preliminary arrangement 
for three years is expected to be first entered into, and then there 
will be an amalgamation. For the three years the Great Western 
will pay all preference c and afterwards it is understood 
that the original shareholders will receive Great Western stock in 
exchange for their shares, but in what proportion has not yet 
transpired. It is believed that the directors of the Great Western 
have in view, so as to more fully utilise the railway as a means of 
communication between the West of England aad South Wales, 
the construction of a tunnel under or a bridge over the Severn. 

The directors of the Great Western Collieries Company 
(limited) have declared a dividend at the rate of 8 per cent. 

r annum for the past half-year. The company’s collieries 
oul turned out rather better than was expected. 

The shareholders in the Glamorgan Iron and Coal Company 
(Limited) have determined on winding up voluntarily under the 
supervision of the Court. 

e case of the Monmouthshire Railway and Coal Company v. 
Hill and others, of the Oakfield Wire Works, was decided at the 
Newport County Court on Tuesday. Judge Herbert gave it as his 
opinion that the railway company had no power to sell the canal 
water ; they were only authorised to use it for navigation pur- 
poses, and hence the claim for rent against the defendants fell to 
the ground. It is not denied, however, that the company have 
the power to stop the supply of water to the works adjoining the 
line, and consequently if the proprietors of these establishments 
persist in refusing to pay a reasonable rent, this will be the only 
course for the directors to adopt. The company recently paid a 
large sum of money for the Brecon Canal in order to ensure a 
continuous supply of water for the Monmouthshire Canal, and it 
is the duty of the directors to make the best use ible of the 
water at their command, more especially as the conal hes for many 
years been a great loss to the shareholders. 

The half-yearly meeting of the Hirwain Coal and Iron Company 
(Limited) was held last Thursday, under the presidency of Mr. 
Handel Cossham, chairman of the board of directors. The fol- 
lowing report of the directors was read :—‘“ The directors of the 
Hirwain Coal and Iron Company (Limited), in accordance with 
the wish expressed at the last meeting of the shareholders, held in 
October last, hereby convene a meeting of shareholders, as per 
notice, when full particulars of the position and prospects of the 
company will be laid before the meeting. During the sed year 
over 130,000 tons of steam coal have been raised, which have been 
sold at good and remunerative prices, and it is confidently expected 
that the ‘get’ during the present year will be largely increased. 
The directors recommend, out of the accrued profits, that an ad 
interim dividend, at the rate of 74 per cent. per annum, be declared 
for the half year ending 3lst December, 1866, The ironworks, 
which were stopped in August last, are still standing idle, but the 
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directors are ing on negotiations for letting them, which they 
hope to bring shortly to a successful termination.” The report 
was adopted, and a dividend according to the recommendation of 
the directors was declared. « ; 

At the twelfth nae veay meeting of the Bristol and Louth 
Wagon Company, Mr. J. Perry in the chair, a dividend was 
declared at the rate of 10 per cent. annum, with a bonus of 
i i ae .) peer heh to the chairman and 

irectors was passed at the close of the p i 

There is to be another meeting of niece ol of Messrs. 
Levick and Simpson, of the Blaina and Coalbrookvale Ironworks. 
It is rumoured that several capitalists have paid a visit to the 
works, but whether they will make an offer is not yet known. 





SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

Tue Giascow Pic InoN MarkET—MANUFACTURED IRoN —THE 
Coat TRapE—LauNCcH BY Messrs. RopeRT NAPIER AND SON 
—Lavnck oF THE Crry or Giascow SalLine Saip—THE Earb 
or DuBitn StEAMER—THE GIPPSLAND STEAM NAVIGATION Com- 
PaNY—SHorT TIME MOVEMENT AMONGST THE JOINERS. 

THE pig iron market continues without life, the prices since this 
day week having only varied from 53s. 9d. to 63s. 43d. T 
(Wednesday) it opened slightly firmer, 53s. 74d. to 53s. 9d. 
having been paid, but again closed flat—sellers, 53s. 74d. Quota- 
tions are as follow:—Pig iron, mixed’ nos., warrants, 53s. (6d. 
to 53s. 94d.; No. 1, g.m.b., 54s, to 54s. 3d.; No. 3, 53s. 6d. to 
53s. 9d. ; errie, No. 1, 66s. 6d.; Coltness, No. 1, 66s.; Glen- 
garnock (at Ardrossan), No. 1, Gis. The shipments of the week 
still greatly exceed those of the corresponding week of last year. 

Manufactured Iron.—No change to report in the market here. 
Orders are a little wore plentiful, but several of the works are 
still only partially employed. In shipbuilding tron there con- 
tinues a pressure to sell; plates especially are quoted lower than 
they have been for years. With the opening of the spring trade 
we look for some improvement in shipping iron. Quotations re- 
main unaltered. 

Coals are in fair request for home use and export, at the 
following prices :—Coals, main and cemmon hard, for shipping, 
per ton of 20 cwt., laid down, 7s. 6d. to 8s.; best splint, ditto, 
8s. to 8s. 6d.; Wishaw household, for shipping, 8s. 2d. to 8s. 6d.; 
dross, laid down, 4s. 6d. to 6s. ; An, t quality delivered, 
per wagon of 24 cwt., 10s. to 13s. 6d.; second qualities, per do., 
93. to 12s. 6d.; quarter, best quality, delivered per wagon, 13s. 6d. ; 
steamboat, per 24 cwt., 10s. 6d. to 12s. 6d. The advices of coal 
shipments at the principal ports show an amount somewhat above 
that of the corresponding week of last year. 

On Monday a fine screw steamer, of 1500 tons burthen, was 
launched by Messrs. Robert Napier and Son, from their buildi 
yard at Govan. Her owners are the eminent firm of Jardine an 
Co., of London and India, and she is destined to ply in the Indian 
seas. The ceremony of naming her was gracefully performed by 
Miss Emily Paterson, daughter of our townsman, Walter Pater- 


son, Esq. 

On the 18th inst Messrs. Barclay, Curle, and Co., launched a 
beautiful iron sailing ship, of 1200 tons register, as an addition to 
Messrs. George Smith and Sons’ fleet of East India packets. The 
vessel was named the City of Glasgow by Miss Smith, of Mount- 
blow, Pollokshields. 

On Tuesday forenoon the steamer Earl of Dublin proceeded to 
Gareloch to adjust compasses. She afterwards took a run down 
the river, when all on board were delighted with her speed and 
easy motion. The official trial trip between the Cloch and Cum- 
brae lights was intended to have taken place yesterday, but, in 
consequence of the absence of some of the owners, it was post- 
poned till next week. 

The Gippsland Steam Navigation Company have added to their 
meee ss s by oe a coma iron dle rer named 

e Gippsland, built by Messrs. Thomas Wingate and Co., engi- 
neers, founders, and ship builders, Whiteinch, under the super- 
intendence of Captain Stewart Patrick, The Gippsland is intended 
for the trade from Melbourne to Port Albert (110 miles); from the 
latter to Bamsdale, mouth of Gigoslond Lake (90 miles); and thence 
up the lake to Sale, calling at all intermediate places, with goods 
and passengers. The following are a few of the principal dimen- 
sions, &c.:—-Length of keel and forerake, 100ft.; breadth of beam, 
18ft.; do. including paddle-boxes, 30ft. lin.; depth of hold, 7ft.; 
a of engine room, 22ft. 10in.; tonn (buil ers’), gross, 153 

; engine room, 66 56°94; register, 97 7°94. On the 13th inst, 
the engines were tried in the yard of the builders, and gave general 
satisfaction. They are on the fore-and-aft oscillating principle, of 
24-horse power nominal; cylinders, 18in. diameter, by 2ft. Gin. 
stroke. The vessel has one tubular boiler, two furnaces, and 90 
tubes; no head, galleries, or bowsprit. The Gippsland Navigation 
Company have lately purchased the Murray, built by Moone. 
Wingate, who, it may be mentioned, likewise built the colonial 
mail steamers Queen, City of Hobart, and Boomerang. 

A notice was served some months ago in the name of the opera- 
tive joiners of G w upon their employers, that on and after 
the 18th of March the working hours would be reduced from fifty- 
seven to fifty-one hours per week, or, in other words, that th 
had resolved to adopt the *‘ nine hours’ movement,” stopping wor 
at five o’clock instead of the usual hour of six. At first sight this 
may appear a matter of little moment, but, on consideration, it 
involves principles of vital importance to all concerned, inasmuch 
as it lessens the production of labour in this department fully ten 
per cent., in consequence of the reduced working hours. It further 
interferes, by the alteration of meal hours, with existing - 
ments in the operations of other classes of tradesmen in the 
building line, so ily d dent upon each other, thereb: 
involving a large amount of idleness when one trade is off wor 
for dinner at one hour, and another trade at a different hour; 
besides, there are employers using steam power in their premises, 
in some cases supplied to other works besides their own, which 
could only be kept going at a loss after their own workmen had 
stopped. We believe that the employers have maturely con- 
sidered this question in all its ean al and rather than 
submit to what they consider an unreasonable demand on 
the part of their workmen, have resolved to shut up their 
works altogether. Profiting by the experience of the Clyde 
shipbuilders in the recent struggle with their workmen, the 
master joiners have resolved, like that body, to adopt a uni- 
form mode of inquiry regarding each skilled workman, prior 
to engagement, with a view to protect well-conducted work- 
men, and to act as a salutary check upon those disposed to practice 
deceit. The employers are unwilling to believe that the movement 
now threatened is the deliberate act of the workmen themselves; 
it rather appears to be, in a great measure, the work of agents of 
trades unions, both local and belonging to other parts of the 
country. If, however, sensible workmen, who know the state of 
trade throughout the country quite as well as their employers, 
choose to commit themselves to the dictation of unscrupulous 
agitators, subsisting at ease upon the hard-wrought earnings of 
the workmen, they must just take the consequences. It is to be 
hoped, however, that the workmen will act an independent part, 
which will result in greater benefit to themselves than seeking to 
enforce such an unr ble d d 














EARTHQUAKE, 14TH SepTemBeR, 1866.—M. Bazet, member of the 
Scientific Association of France, describes the earthquake of the 
14th September last. According to his chart the places where the 
shock was most felt could be en:losed in a polygon of which Paris, 
Rouen, Saint Malo, Nantes, Bordeaux, Clermont, Journus, and 
Auxerre, were the principal angles. The wave of the two shocks 
je a the first from west tw east, the second from south to 
no 





NOTES FROM THE NORTHERN AND EASTERN 
; COUNTIES. 
(From our Correspondent. ) 

LIVERPOOL : Tram ~ Con LEEps— 
Sig's Benin Peta DervaeSyout Oopevarrine ix 
Hvtt—Nortu Easrern District : Tyne Steam Shipping Com- 
gang: The Cleveland Iron Trade: The Tyne Commission, &c.— 

ORFOLK Estuary CoMPANY. 
Tux Liverpool to uncil has a discussion with reference 
a oe ig to Sins tramways for traffic into 


to 
the streets. The meeting was generally in favour of 
the Loe but the ietereat ete made the HR required 





wers, to w the cil were opposed except 
i some particular streets. The matter was ulti- 
mately postponed for future co! tion. It was decided, how- 


ever, to petition Parliament in favour of a suspension of the 
stan orders, so that the company may bring in their bill this 
session. At the eleventh ordinary al ting of the Crown 
Preserved Coal Company, a dividend at the rate of 8 per cent. per 


annum was 

Before the Leeds magistrates last week Messrs. F. W. Kitson 
and James Kitson, jun., of Monkbridge Ironworks, were summoned 
for ing the smoke prevention clauses of the new Local 
Improvement Act. The forinally preferred against Messrs. 
Ki was that, on the 15th of January, they being persons 
occupying premises used for the manufacture of iron and employ- 
ing eight furnaces constructed so as to consume or burn the smoke 
which they luced, did so negligently use such furnaces as that 
the smoke arising from them was not effectually consumed or 
burned. The magistrates expressed their opinion that Messrs. 
Kitson’s was an exceptional case, coming under clause C of the Im- 
provement Act. It had not been prove to their satisfaction that 
an apparatus said to consume smoke had been successfully applied 
to smelting operations and had been in actual use in similar 
operations for twelve months. They must, therefore, dismiss the 
case. 

A working model of Messrs. Sissons and White’s steam pile 
driver will be shown in the Paris Exhibition. 

On Monday, at the Hull Police-court, before the stipendiary 
magistrate, Mr. J. Rank, a miller of Beverley-road, appeared in 
answer to a summons taken out of the instance of the sanitary 
committee, charging him with non-consumption of smoke. The 
inspector of nuisances stated that a sub-committee visited the 
premises in question in July, and advised the defendant to 
strengthen his boiler and heighten his chimneys. Since then, 
however, frequent complaints had been made as to the nuisance 
arising from the smoke. The defendant said he was about to lease 
some new machinery, which would put a stop to the nuisance 
complained of. Under these circumstances the stipendiary ad- 
journed the case for six weeks. 

Notwithstanding that last year was a rather unfavourable period 
for some descriptions of steam shipping, the Tyne Steam S Pping 
Company will distribute altogether four per cent. for 1866. ne 
Cleveland pig iron trade continues in an unsatisfactory state, 
but it is said that the proprietors of blast furnaces are unwillin; 
to take any steps at present to reduce the make. The deman 
from France and Belgium is pretty good, and orders from Ger- 
many are beginning to come in much better than last year. As 
regards the foundries of the district, it may be stated that some 
good orders are expected to come in for chairs ; cast iron pipes 
are also in tolerabiy good demand. In bar and ship-builders’ iron 
there is no improvement to report. Orders for a few thousand 
tons of Russian rails are understood to have been placed in the 
district, and others are expected from the East. A further reduc- 
tion of wages among the mill furnace men and forgemen is still 
talked of. Messrs. Palmer and Co. (limited), of Jarrow, are said to 
have received an order to build another new ship. It is also stated 
that the same firm will soon again open their Howden yard, as 
they intend to make there a large iron bridge which has to go 
abroad. Earl Vane has determined on sinking a new colliery 
u Newport Farm on the estate of Mr. W. R. Robinson, late of 
Siiksworth Hall ; the coal will find a ready access to Sunderland 
Dock. In Messrs. Denton, Gray and Co.'s shipyard at Hartlepool, 
another iron vessel is being laid down. The total revenue of the 
River Tyne Commissioners for 1866 amounted to £121,698, being 
an increase of £6088 upon 1865. The income of the Tyneimprovement 
fund for 1866 was £67,780, the ordinary annual expenditure, includ- 
ing interest on the mortgage debt and dredging for maintenance, 
was £45,075, leaving a surplus revenue of £22,035 to be carried to 
the new works’ account. The outlay on new works and improve- 
ments last year charged to this fund was £100,015, the balance of 
expenditure over income (£77,980) being met by the exercise of the 
commissioners’ borrowing powers. The revenue of the Tyne piers’ 
fund last year was £19,327, and the expenditure (including in- 
terest) was £57,734 ; the deficit was met by an exercise of the 
borrowing powers. The revenue of the Northumberland dock 
fund last year was £30,145, and the expenditure on revenue 
account was £25,641, showing a surplus of £4504. The quantity of 
material raised by the commissioners’ dredgers in 1866 was 
5,273,585 tons, at an average cost of a little less than 3}d. per 
ton. 


The undertaking of the Norfolk Estuary Company appears to be 
making slow but satisfactory progress. In pursuance of an 
arrangement between the directors and the provisional directors of 
the Lynn Docks Company, prior to the passing of the Dock Com- 

’s Act, the sum to be paid to the Est Company for the 
whole of the land (about 18 acres south of the Lynn ) 
has been referred to Mr. D. Martin oS of the Estuary 
pm ga A yo to Mr. E. E. Durrant on of the Dock Com- 
pany. e award of the referees is £3248. The cost of maintain- 
ing the north and other banks of enclosure No. 1 has been trifling ; 
enclosure No, 2 is to be laid down in grass ; enclosure No. 3 has 
been completed at the contract price (£5200) ; and the directors 
have accepted the tender of Mr. W. Walker (for £5990) for the 
construction of a bank and works for a fourth enclosure to com- 

rise 415 acres. The works are to be comeieted before January 1, 

868. Of this fourth enclosure 246 acres belong to the company 
and 169 acres to Mr. Howard, who will pay to the company one- 
third of the increased value. The total expenditure on capital 
account to the close of 1866 appears to have been £371,994, while 
the total receipts to the same date were £379,733. No further 
calls are expected to be required, but a shareholders’ fund (now 
emousting to £963) is to be lent on mortgage to the capital 
accoun! 








Roya Naval ENGINEER APPOINTMENTS.— Chief Engineer— 
Ro Madge to the Zebra. First-class Assistant-Engineers— 
Robert Macaulay to the Niobe ; William Forbes to the Dauntless; 
James W. Compton, first-class assistant-engineer, to the Victory, 
for the Sprightly ; John Francis, engineer, to the Racoon; and 
Thomas Jones, first-class assistant-engineer, to the Zebra. 

LONDON ASSOCIATION OF FoREMEN ENGINEERS. —The fourteenth 
anniversary of this association was celebrated last Saturday by a 
dinner at which about 250 members and friends were present. The 
chair was occupied by Mr. E. J. Reed, chief constructor of the 
navy, and was well supported. The progress of the association 
may be estimated by the increase, both in the number of 
membess and the amount of fun‘s. The toast of the evening 
was “Prosperity to the association” proposed by the chairman, 
who, in an able speech, defined its object, alluded to the many 
in’ i ints presented in its constitution, and touched upon 


its 1 ing in relation to employers and their employés. 

He particularly alluded to the fact of the foremen engineers being 

the connecting link between employers and their hands, and 

| demonstrat the consequent necessity for their possessing a large 
amount of i teiligence and ability to superintend the practical 
carrying our vf their orders, 
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PRICES CURRENT OF METALS. 

















CorpreR—British—cake and tile,| 2 s. £2 a)2 &, £ 
per ton sec. : 8 0 0.. 0 0 0] 9 0 0. 96 9% 
Best selected 82 10 0., 83 0 0] 98 0 0.. 99 9 9 
Sheet ...... 86 0 0.. 87 0 0) 99 O 0..101 6 6 
Bottoms.... 90 0 0.. 92 9 0/104 0 0,.106 0 
A oatealien, Bay #3 0 0.. 66 0 01 8 0 "in 8 
North envcvecccepe 0 0.. 0 0 01 97 0 0.. 98 6 
Spanish Cake .......ssees0.| 77 0 - © 0 0} 94 0 O.. 0 6 
j a. 7% 0 0.. 76 0 0) 90 0 0.. 91 0 9 
¥ 00 % 0 OTF OO BF Oo Om 
tRon 213 6 cash 313 6 cash. 
610 0.. 7 0 0 715 0. 0 0 9 
510 0.. 6 0 0] 615 0... 7 6 
715 0.. 8 5 0] 810 0. 0 
510 0.. 515 0} 6 15 0:78 
10 0 0., 10 5 0] 10185 0., 0 9 
90 0.. $ 5 0} 915 0. 0 0 @ 
717 6.. 8 5 0} 815 0. 0 9 
10 5 0.. 1010 0] 1110 0.. 1115 
19 6 0.. 0 0 0] 2010 0., 2015 
22 0.. 220 OO] 2215 0.. 0 0 
1910 0.. 26 0 0] 2 2 6.91 7 % 
21 0 0. 0 0 0] 22 0 0. 0 0 g 
240 0.. 0 0 0) % 5 0. 0 0 9 
2110 0.. 2115 0] 3210 0.. 0 oO 
31 0 0.. 81 10 6] 29 0 0. 0 0 
30 0 0.. 32 0 0] 28 0 0.. 29 0 
2415 0.. 95 0 0] 2415 0.. 25 0 
617 6. 0 0 0} 715 0.. 717 & 
210 0.. 0 0 Of] 24 5 0., 2410 9 
28 0 0.. 0 0 0] 99 0 0.. 30 0 9 
White zinc, powder, | 00 0. 0 0 0} 00 0. 0 0 9 
STEEL, Swedish faggot «115 0 0.. 0 0 0} 0 0 0.. 0 0 6 
--| 0 0 9. 0 O 0] 1530 0..36 0 6 
¢& 0. of 0] 48 0. 0 oD 
4429. 45 0] 4610. 476 
4 610.. 0 0 0] 49 0. 00 0 
48 0.. 610 0} 412 0. 415 0 
49 0.. 431 0} 413 0.. 436 0 
412 0.. 418 0] 415 0.. 418 9 
i.e@: +3 a tees 636 
110 6. 113 0} 213 0.2 144 6 
110 0. 212 O}] 113 O%. 214 0 
116 0.. 11S Of} 119 0.. 2 0 @ 








PRICES CURRENT OF TIMBER. 

















1867. 1866. | . A 
Per ioad— € e424 » 14 & & & || Per losd— 224646 
Teak ...cssseeeee 9 010 10 | 12 10 19 10 Xe. pine, per reduced C. 
Quebec, red pine .. 3 5 415) 8 5 415) , Ist quality 17 01910 17 01910 
yellow pine .. 915 310] 215 3 10/| fad do... 12 014 0 191014 
St. John's N.B,yel.. 0 0 0 0} © O 0 © || Archangel, yellow .19 013 123 013 
Quebec, oak, white... 510 6 ©| 415 5 5 | St. Petersburg yel.. 10 10 11 10/ 1010 19 0 
birch...... 310 410] 4 5 415 | Finland .. . 80 9% 8 OO 
Memel.... +0 0 0 0] 0 0 O O|| Meme! .......... 000600 00> 
elm +» 310 56 0] 310 5 © || Gothenburg, yel.. 9 01010) 9 O11 0 
+ 310 6 0] 310 6 0) whie 8 0 810 8 09 0 
30 310) 3 8 3 10 || Gefte, yellow...... 9 O11 © 10 0 10 
Memel, fir . 3 0 310] 3 0 310||Soderhamn ...... 9 0 10 10) 91011 0 
G35. +3 © 3 5| 8 5 3 16 || Christianis,perO. 
GHEE  coccacsess OD ;3 2.0 210|| 19f.by3 by 9518 O83 0 18 O98 0 
Masts, Qued rd.pme 6 0 0; 610 810 untae cece 
yi. pimeS5 0 6 0/5060 ik plank, Dnt 
rd pinged 000/000 0) perdittdin, ¢ 91 1 4 O11 6 
Lathwood,Dantsz.fm. 410 510] 510 6 10 | Staves, per standard M. 
St. Petor's 610 710] 7 © 8 0 || Quebec pips...... 80 085 0 89 O85 0 
Books Bw fi. 308. by Th. Sn. puncheon 20 03) 0 @ 025 0 
» wh 3 lv 21101131019 © || Baltic crown 180 0 200 0.370 
StJoba.wht spruce 18 015 0119103410 || pips. 170 0 190 9 








RAILWAYS IN THE UNITED KivGbom.—Extracts from summary of 
returns (Board of Trade), as,to traffic, 1865 :—Length of lines open, 
double, 7503 ; single, 5786 ; total, 13,289. Passenger traffic: Ist 
class, 29,663,305; 2nd class, 70,783,241; 3rd and parliamen- 
tary, 151,416,269 ; total, 251,862,715. Holders of season and 
periodical tickets, 97,147; carriages conveyed, 59,299; horses, 
254,550 ; dogs, 396,097. Goods traffic: cattle, 2,769,830; sheep, 
9,336,411 ee 2,424,606 ; total live stock, 14,530,847 ; as ig 
tons, 77,805,786 ; general merchandise, 36,787,638. Trains ran: 
passenger, 3,448,509 ; goods, 2,108,198; total, 5,556,707. Miles 
travelled by trains: passenger, 71,206,818; goods, 68,320,309 ; 
total, 139,527,127. Passenger traffic : receipts, Ist class, 
£3,810,349; 2nd class, £4,744,016; Sed and iamentary, 
£5,715,503 ; periodical, £454,934; total, £14,724 802 ; Pp 4 
fish, excess luggage, &c., £1,279,384 ; mails, £567,865 ; grand total, 
£16,572,05!. Goods traffic: gross receipts, live stock, cattle, 
tis Sr £690,321; minerals, 469,502 ; merch 4 
£12,158,239; total, £19,318,062; total from all sources, £35,890,112. 

AMERICAN peer age » eee Seeerenes.— Sav some 
time past a commission ilitary officers, appointed by the 
State of New York, has been in session in New Youk city, Be be ng 
ing breech-loading small arms. They have examined all the 
breech-loaders brought before them, testing the merits of each, 
and with regard to the performances of the most meritorious 
weapons they report :—The Roberts breech-loader fired 84 balls in 
six minutes, an average of 14 in one minute, all striking inside the 
target, and penetrating 15 one-inch — laid side by side. The 
Sharpe’s rifle fired 100 in less than seven minutes, and 
trated the 13th plank. The Milbank rim-fire gun fired 99 balis in 
six minutes and a half, and pen 
Lamson gun fired 12 balls in one minute. Ball’s carbine expelled 
75 balls in nine minutes and a half. The Prussian needle gun, 
which was tested in the same way as the others, fired an average 
of six to seven balls a minute, and penetrated the 11th sneak, 
The Remington breech-loader fired 100 balls in six minutes and 
55 seconds, and penetrated the 11th plank. The Commission 
reports these facts to the New York State Government, and in- 
vites other inventors to submit their weapons for examination at 
ae session to be held in New York city on February 19th.— 

‘imes. 

MASTERS AND WORKMEN.—Lord St. Leonards has written a 
a letter to a gentleman in the north with regard to his Masters 
and ratives Bill. His Lordship writes :—‘* You have probably 
seen that I introduced my Masters and tives Bill tito the 
House of Lords last evening. The oy teration which I have 
made is to extend the authority of the arbitrations to future 
“ for a period not exceeding twelve months. Both masters 
and operatives have asked me to extend the bill to future w: 
generally, which I have declined, because I told the delegates who 
came here last i , representing 100,000 men, to announce their 
acceptance of the bill, I did not think that if the state of the 
supply and demand pro’ adverse to the operatives under the 
a bodies of them would hold themselves bound ty it, 
and a resort to law would operate fatally on the plan. I have 
reason to be satisfied that the tives generally are willing to 
accept the bill. The masters, who were once strongly in favour 
it, appear now to think that it will be of no use to them. This, I 
think, is a mistake. The bill, you will observe, is simply permis- 
Ey ay ph 

rby that, aj e step, it would be found 
very difficult to geal och trades’ unions. They have become 
national, and they have attempted an international union, and 
they are now joining the Reform League. Their organisation is 
surprising, and their power very great. Then, they have co- 
operative socie to which, of themselves, no objection can be 
made more to strikes properly conducted. It is the 
abuse which requires correction. America, France, Belgium, and 
other countries are suffe from strikes.  Conciliatory 
means like those in my bill may do much to lessen the evil; already 
there are non-union combinations, and these drop off from their 
unions. The subject is one which demands the attention of ev 
well-wisher of his country. I told Lord Derby in the House last 
evening that I wish to co-operate with the Government, and I 
would, therefore, eithér read iny bill a second time and take the 
sense of the House upon it, or let it be referred to his committee 
on strikes, and he is to read the bill and let me know his views.” 
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EARLY HISTORY OF THE LOCOMOTIVE. 
By SAMUEL SMILEs. 
RICHARD TREVITHICK— (Continued ) 

TrEvITHICK dismantled his steam carriage, sent back 
the phaeton to the coachbuilder to whom it belonged, sold 
the little engine which had worked the machine, and re- 
turned to Camborne to carry on his business. In the course 
of the year 1803 he went to Penydarran, in South Wales, 
to erect a forge engine for the ironworks there; and, when 
it was finished, he began the erection of a railway locomo- 
tive, the first ever constructed. There were already, as 
we have seen, several lines of rail laid down in the district 
for the accommodation of the coal and iron works. That 
between Merthyr Tydvil and Cardiff was the longest and 
most important, and it had been at work for some years. 
It had probably occurred to Trevithick that here was a fine 
opportunity for putting toa practical test the powers of 
his locomotive, and he proceeded to construct one accord- 
ingly in the workshops at Penydarran. 

This first railway locomotive was finished and tried 
upon the Merthyr tram-road on the 21st of February, 
1804. It had a cylindrical wrought iron boiler with 
flat ends. The furnace and flue were under the boiler, the 
flue returning and having its exit at the same end at which 
it entered, so as to increase the heating surface. The 
cylinder, 8in. in diameter, was inserted vertically in the 
boiler, and the waste steam was thrown into the chimney. 
The wheels were worked in the same manner as in the 
carriage engine already described; and a fly-wheel was 
added on one side to secure a continuous rotary motion at 
the end of each stroke of the piston. The pressure of the 
steam was about 40 lb. on the inch. The engine ran upon 
four smooth wheels, coupled by cog-wheels, and this was 
found to gain sufficient adhesion. 

On the first trial the engine drew for a distance of nine 
miles ten tons of bar iron, together with the necessary 
carriages, water, and fuel, at the rate of five-and-a-half 
miles an hour. Rees Jones, an old engine fitter, who helped 
to erect the engine, and who was alive in 1858, gave Mr. 
Menelaus the following account of its performances :— 
“ When the engine was finished, she was used for bringing 
down metal from the Old Forge. She worked very well; 
but frequently, from her weight, broke the tram plates, 
and also the hooks between the trams. After working for 
some time in this way, she took a journey of iron from 
Penydarran down the Basin-road, upon which road she 
was intended to work. On the journey she broke a great 
many of the tram plates; and, before reaching the Basin, 
she ran off the road, and was brought back to Penydarran 
by horses. The engine was never used as a locomotive 
after this. She was used asa stationary engine, and worked 
in this way for several years.” 

So far as the locomotive was concerned it was a com- 
plete success, ‘The defect lay not in the engine, but in the 
road. This was formed of flat or plate rails of cast 
iron, with a guiding flange upon the rail instead of on the 
engine wheels, as in the modern locomotive. The rails 
were also of a very weak form, considering the quantity 
of iron in them; and, though they were sufficient to 
bear the loaded wagons mounted upon small wheels, as 
ordinarily drawn along them by horses, they were 
found quite insufficient to bear the weight of Trevi- 
thick’s engine. To relay the road of sufficient strength 
would have involved a heavy outlay, which the 
owners were unwilling to incur, not yet perceiving the 
advantage, in an economical point of view, of employing 
engine in lieu of horse power. Accordingly the locomo- 
tive was removed, and the experiment, successful though 
it had been, was brought to an end. 

Trevithick had, however, by means of bis Penydarran 
engine, solved the important problem of locomotion on 
railways by steam power. He had produced a compact 
engine, working on the high pressure principle, capable of 
carrying fueland watersufticientfor a journey of considerable 
length, and of drawing loaded wagons at five-and-a-half 
miles an hour. He had shown by his smooth wheeled 
locomotive that the weight of the engine had given sufiicient 
adhesion for the haulage of the load. He had discharged 
the steam into the chimney, though not for the purpose of 
increasing the draught, as he employed bellows for that 
purpose. It appears, however, that Trevithick’s friend, 
Mr. Davies Gilbert, afterwards President of the Royal 
Society, especially noticed the effect of discharging the waste 
steam up the chimney of the Penydarran engine. He 
observed that when the engine moved, at each puff the 
fire brightened, while scarcely any visible steam or smoke 
came from the chimney. 

Mr. Gilbert published the result of his observations in 
“Nicholson’s Journal ” for September, 1805, and the atten- 
tion of Mr. Nicholson, the editor, having thus been called 
to the subject, he proceeded to make a series of experi- 
ments, the result of which was that in 1806 he took out a 
patent for a steam-blasting apparatus, by which he proposed 
to apply high pressure steam to force along currents of air 
for various useful purposes, including the urging of furnace 
and other fires. It is thus obvious that the principle of the 
blast pipe was known to both Gilbert and Nicholson at 
this earl riod, but it is somewhat remarkable that 
Trevithick himself should have remained sceptical as to its 
use, for, as late as 1815, we find him taking out a patent, 
in which, among other improvements, he included a 
method of urging his fire by fanners, similar to a winnow- 
ing machine. 

In the meantime Trevithick occupied himself in carry- 
ing on the various business of a general engineer, and was 
ready to embark in any enterprise likely to give scope for 
his inventive skill. In whatever work he was employed 
he was sure to introduce new methods and arrangements, 
if not new inventions. He was full of speculative enthu- 
siasm, a great theorist, and yet an indefatigible experi- 
menter. At the beginning of 1806—the year after the 
locomotive had been jtaken off the Merthyr Tydvil tram- 
road—he made arrangements for entering into a contract for 
ballasting all the shipping in the Thames. At the end of a 
letter written by him on the 18th of February in that year 
to Davies Gilbert, respecting a puffer engine, he said, “I 
am about to enter into a contract with the Trinity Board 





for lifting up ballast out of the bottom of the Thames for all 
the shipping. The first quantity stated was 300,000 tons a 
ear, but now they state 500,000 tons, I am to do nothing 
yut wind up the chain for sixpence per ton, which is now 
done by men. They never lift it above twenty-five feet 
high—a man will now get up ten tons for seven shillings. 
My engine at Dalcoath has lifted about 100 tons that 
height with one bushel of coals. I have two engines 
already finished for the purpose, and shall be in town in 
about fifteen days for to set them to work. They propose 
to engage with me for twenty-one years.” The contract 
was not, however, entered into. Trevithick quarrelled 
with the capitalists, who found the money for the trials, 
and the “ Blazer” and “ Plymouth,” the vessels in which his 
engines and machinery had been fitted, fell into otherhands. 
Trevithick, nevertheless, seems to have been on the high- 
way to fortune, for, at the beginning of 1806, he had re- 
ceived orders for nine engines in one month, all for 
Cornwall; and he expected orders for four others. He 
had also in view the construction of a railway, possibly 
with the view of affording a better chance for the trial 
of his locomotive; but nothing came of the project. More 
hopeful still, as regarded immediate returns, was the 
Cornish engine business, which presented a very wide 
field. Now that the trade had been thrown open by the 
expiry of Boulton and Watt’s patent, competition had 
sprung up, aud many new makers and inventors of engines 
sought to supply the demand. 

Among the most prominent were Trevithick and Woolf. 
Trevithick was the most original and speculative, Woolf 
the most plodding and practical, and the most successful. 
Trevithick’s ingenuity peculiarly showed itself - in . his 
scheme for working Boulton and Watt’s pumping engine 
by high-pressure steam, using his cylindrical wrought iron 
boiler, and expanding it down to low-pressure pievious to 
condensation, thereby anticipating by many years the 
Cornish engine now in common use. The suggestion was 
not then adopted, and he fell back upon his original design 
of a simple non-condensing high-pressure engine. One of 
these was erected at Dalcoath mine to draw the ores there. 
It was called “the puffer” by the mining people, from its 
pufling the steam direct into the air; but its performances 
did not compare favourably with those of the ordinary con- 
densing engiues of Boulton and Watt, and engines of this 
sort did not come into general use. 

Trevithick was not satisfied to carry on a prosperous 
engine business in Cornwall. Camborne was too small for 
him, and the Cornish mining district presented too limited 
a field for his ambitious spirit. So he came to London, the 
Patent-ofiice drawing him as a loadstone does a needle. 
In 1808 he took out two patents, one for “certain ma- 
chinery for towing, driving, or forcing and discharging 
ships and other vessels of their cargoes,” and the other for 
“a new method of stowing cargoes of ships.” In 1809 he 
took out another patent for constructing docks, ships, &c., 
and propelling vessels. 

In these patents Trevithick was associated with one 
Robert Dickinson, of Great Queen-street, but his name 
stands first in the specification, wherein he describes him- 
self as “of Rotherhithe, in the county of Surrey, engineer.” 
By the first of these patents he proposed to tow vessels by 
means of a rowing wheel shaped like an undershot water- 
wheel furnished with fioats placed vertically in a box, and 
worked by a steam engine, which he also proposed to 
employ in the loading and unloading of the vessel, but it is 
not known that the plan was ever introduced into prac- 
tical use. The patent of 1809 included a floating dock or 
caisson made of wrought iron plates, in which a ship 
might be docked while afloat, and, after the water had 
been pumped out of the caisson, repaired without moving 
her stores, masts, or furniture. This invention has since 
been carried out in practice by the Messrs. Rennie in the 
floating iron dock which they have recently constructed 
for the Spanish Government. A second invention in- 
cluded in the specification is the construction of merchant 
and war ships of wrought iron plates strongly rivetted 
together, with their decks supported by wrought iron beams, 
and the masts, bowsprits, and booms also of tubular 
wrought iron, thereby anticipating by many years the 
form and structure of vessels now in common use. 

While Trevithick lived at Rotherhithe, he entered upon a 
remarkable enterprise—no less than the construction of a 
tunnel under the Thames—a work which was carried out 
with so much difficulty by Sir Isambard Brunel some 
twenty years later. Several schemes had been proposed at 
different times for connecting the two banks of the river b 
an underground communication. As early as 1798, Ralph 
Dodd suggested a tunnel under the Thames between 
Gravesend and Tilbury, and in 1802 Mr. Vazie projected a 
tannel from Rotherhithe to Limehouse. A company was 
formed to carry out the latter scheme, and a shaft was 
sunk, at considerable expense, to a depth of 76ft. below 
high-water. The works were from time to time suspended, 
and it was not until the year 1807, when Trevithick was 
appointed engineer of the work, that arrangements were 
made for proceeding with the driftway under the bed of 
the Thames. After about five months working the drift 
was driven for a length of 953ft., when the roof broke 
down and the water burst in. The opening was, however, 
plugged by clay in bags thrown into the river, and the 
work proceeded until 1028ft. had been accomplished. 
Then the water burst in again, and the process of plugging 
and pumping the water out of the drift was re ‘ 
After seventy more feet had been added to the excavation, 
there was another irruption, which completely flooded the 
driftway, and the water rose nearly to the top of the 


shaft. This difficulty was, however, again overcome, and 
with great danger twenty more feet were accomplished; 
but the bursts of water became so frequent and un- 


manageable that at length the face of the drift was 
timbered up and the work abandoned. Trevithick, who 
had been promised a reward of £1000 if the work suc- 
ceeded, thus lost both his labour and his reward. The 
only remuneration he received from the company was a 
hundred guineas, which were paid to him, according to 
agreement, provided he carried the excavation to the ex- 
tent of 1000 yards, which he did. 


Trevithick returned to Camborne in 1809, where we 
find him busily occupied in new projects, introducing his 
new engine worked by water power, the firs: of which was 
erected at the Druid mine, as well as in pe:fecting his high- 
pressure engine and its working by expansion. One of 
the first of these was erected at the Huel Prosper mine, of 
which he was engineer; and the engine, as well as others 
subsequently constructed on the same principle, proved 
highly successful. 

In 1815, Trevithick took out a further patent, embody- 
ing several important applications of steam power. One of 
these consisted in “causing steam of a high pressure to 
spout out against the atmosphere, and by its recoiling 
force to produce motion in a direction cont to the 
issuing steam, similar to the motion produced in a rocket 
or to the recoil of a gun.” ‘This was, however, but a 
revival of the ancient (Kolipile described by Hero, and 
known as “ Hero’s engine.” . 

In another part of his specification, Trevithick clearly 
described the screw propeller as “a screw or a number of 
leaves placed obliquely round an axis similar to the vanes 
of a smoke-jack, which shall be made to revolve with great 
speed in a line with the required motion of the ship, or 
parallel to the same line of motion.” In a second part of 
the specification, he described a plunger or pole engine in 
which the steam worked at very high pressure. e first 
engine of the kind was erected by Trevithick at Herland, 
in 1815, but its success was not equal to his expectations, 
though the principle was afterwards omcmnieliy squiea 
by Mr. Wm. Sims, who purchased the patent right. 

In this specification, Trevithick also described a tubular 
boiler of a new construction, for the purpose of more 
rapidly producing high-pressure steam, the heating surface 
being extended by constructing the boiler of a number of 
small perpendicular tubes, closed at the bottom, but all 
opening at the top into a common reservoir, from whence 
they received their water, and into which the steam of all 
the tubes was united. 

While Trevithick was engaged in these ingenious pro- 
jects, an event occurred which, though it promi to 
issue in the most splendid results, proved the greatest 
misfortune of his life. We refer to his adventures in 
connection with the gold mines of Peru. Many of the 
richest of them had been drowned out, the pumping 
machinery of the country being incapable of a 
them of water. The districts in which they were situa’ 
were almost inaccessible to ordinary traffic, all transport 
being conducted on the backs of men or of mules. “Whe 
parts of an ordinary condensing engine were too ponderous 
to be carried up these mountain heights, and it was evident 
that unless some lighter sort of engine could be employed, 
the mines in question must be abandoned. 

Mr. Uvillé, a Swiss gentleman interested in South 
American mining, came over from Peru to England in 1811 
for the purpose of making inquiriesabout such an engine, but 
he received no encouragement. He wasabout to return to 
Lima, in despair of accomplishing his object, when, one day 
accidentally passing a shop ee in Fitzroy-square, he 
caught sight of an engine exposed for sale which imme- 
diately attracted his attention. It was the working model 
of Trevithick’s high-pressure engine, made by himself. 
Mr. Uvillé was so much pleased with its construction and 
mode of action that he at once purchased it and took it 
out with him to South America. Arrived there, he had 
the engine transported across the mountains, to the rich 
mining district of Pasco, about a hundred miles north of 
Lima, to try its effects on the highest mountain ridges. 

The experiment was so satisfactory that an association 
of influential gentlemen was immediately formed to in- 
troduce the engine on a large scale, and enter into contracts 
with the mine owners for clearing their shafts of the water 
which drowned them. The Viceroy of Peru approved the 
plan, and the association again dispatched Mr Uvillé to 
England to purchase the requisite engines, He took ship for 
Falmouth about the end of 1812, forthe purpose of finding out 
Trevithick. He only knew of Trevithick by name, and that 
he lived in Cornwall, but nothing further. Being full of his 
subject, however, he could not refrain from conversing on 
the subject with the passengers on board the ship by which 
he sailed, and it so happened that one of them was a rela- 
tive of Trevithick, who promised, shortly after their land- 
ing, to introduce him to the inventor. 
| _Mr. Teague was as good as his word, and in the course 
of a few days Uvillé was enabled to discuss his scheme 
with Trevithick at his own home at Camborne, where he 
still resided., The result was, an order for a number of 
high-pressure pumping engines, which were put in hand 
at once; and on the Ist of September, 1814, nine of them 
were shipped at Portsmouth for Lima, accompanied by 
Uvillé and three Cornish engineers, one of whom was 
William Bull, of Chasewater, Trevithick’s first partner. 

The engines reached Lima in safety, and were welcomed 
by a royal salute and public rejoicings. Such, however, 
was the difficulty of transporting the materials across the 
mountains, that it was not until the middle of the year 
1816 that the first engine was erected and set to work to 
pump out the shaft of the Santa Rosa mine, in the royal 
mineral territory of Yaiiricocha. The association of gen- 
tlemen to whom the engines belonged, had entered into a 
contract to drain this amongst other mines, on condition 
of sharing in the gross produce of the ores to the extent 
of about 25 per cent. of the whole amount raised. The 
result of the first working of the engine was so satisfac- 
tory that the projectors were filled with no less astonish- 
ment than delight, and characterised the undertaking as 
one from which they “anticipated a torrent of silver that 
would fill surrounding nations with astonishment.” 

In the meantime Trevithick was proceeding at home 
with the manufacture of the remaining engines, as well as 
with coining apparatus for the Peruvian mint, and fur- 
naces for purifying silver ore by fusion ; and with these 
engines and apparatus he set sail for America in 
October, 1816, reaching Lima in safety in the following 
February. He was received with almost royal honours, 
The government Gazette officially announced “the arrival 
of Don Ricardo Trevithick, an eminent professor of me- 








chanics, machinery, and mineralogy, inventor and con- 
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structor of the engines of the last patent, and who directed 
in England the execution of the machinery now at work 


in Pasco.” The Lord Warden was ordered by the Viceroy | 


to escort Trevithick to the mines accompanied by a guard 
of honour. The news of his intended arrival there occa- 
sioned great rejoicings ; and the chief men of the district 
came down the mountains to meet and welcome him. 
Uvillé wrote to his associates that Trevithick had been 
sent out “by heaven for the prosperity of the mines, and 
that the Lord Warden proposed to erect his statue in solid 


silver.” Trevithick himself wrote home to his friends in | ) r 
| ingenious and speculative than Trevithick, but more prac- | 
| tical and energetic; and in the blaze of their fame and | 


Cornwall that he had before him the prospect of almost 
boundless wealth, having, in addition to his emoluments 
as patentee, obtained a fifth share in the Lima Company, 
which, he expected, on a moderate computation, would 
yield him about £100,000 a-year! . 

But these brilliant prospects were suddenly blighted by 
the Peruvian revolution, which broke out in the following 
year. While Mr. Boaze was reading his paper* before 
the Royal Geological Society of Cornwall, in which these 
anticipations of Trevithick’s fame and fortune were glow- 
ingly described, Lord Cochrane was on his way to South 
America to take the command of the Chilian fleet in its 
attack upon Peru, still in the possession of the Spaniards. 

Towards the end of 1818, Lord Cochrane hoisted his flag 


and shortly after proceeded to attack the Spanish fleet in | 


Callao harbour. This proved the signal for a general 
insurrection, during the continuance of which the com- 
mercial and industrial affairs of the province were com- 
pletely paralysed. The pumping engines of Trevithick 
were now of comparatively little use in pumping water out 
of mines, in which the miners would no longer work. 
Although Lima was abandoned by the Spaniards towards 
the end of 1821, the civil war continued to rage for seve- 
ral years longer, until at length the independence of Peru 
was achieved; but it was long before the population were 
content to settle down as before, and follow the ordinary 
pursuits of peace and industry. 

In the meantime Trevithick and his partners in the 
Lima Mining genes | were consigned to ruin. It has 
been said that Trevithick joined the patriotic party of 
Peru, and that he invented for Lord Cochrane an ingenious 
gun-carriage centred and equally balanced on pivots, and 
easily worked by machinery; but of this no mention is 
made by Lord Cochrane in his “Memoirs.” The patriots 
kept Trevithick on the mountains as a sort of patron and 
a of their interests, but for this very reason he 

came proportionately objectionable to the royalists, who, 
looking upon him as the means by which the patriotic 
party obtained the sinews of war, destroyed his engines 
and broke up his machinery wherever they could. At 
length he determined to escape from Peru, and he fled 
northward across the mountains, accompanied by a single 
friend, making for the Isthmus of Panama. In the course 
of this long, toilsome, and dangerous journey, he encoun- 


tered great privations; he slept in the forest at night, and 


erossed the streams by swimming. At length. his clothes 
torn, worn, and hanging almost in shreds, his baggage all 
lost, he succeeded in crossing the Isthmus and reaching 
the port of Cartagena in the Gulf of Darien, almost 
destitute. 

Here he encountered Robert Stephenson, who was 
waiting at the one inn of the place until a ship was ready 
to set sail for England. Stephenson had finished his 
engagement with the Colombian Mining Company, for 
which he had been working, and was eager to return home. 
When Trevithick entered the room in which he was 
sitting, Stephenson at once saw that he was an English- 
man. He stood some six feet in height, and, though well 
proportioned when in ordinary health, he was now gauat 
and hollow, the picture of privation and misery. 

Stephenson made up to the stranger, and was not a 
little surprised to find that it was the famous engineer, 
Trevithick, who had made the first patent locomotive, and, 
when he last heard of him, was accumulating so gigantic 
a fortune in Peru. Though now penniless, he was yet full 
of speculation, and oaned 
his way home for the purpose of organising another gold 
mining company, which would make the fortunes of all 
who took part in it. He was, however, in the meantime 


unable to pay for his passage, and Stephenson lent him | 


the requisite money for the purpose. 

As there was no vessel likely to sail for England for 
some time, Stephenson and Trevithick took the first ship 
bound for New York, and after a stormy passage, full of 
adventure and peril, their vessel was driven on a lee shore, 
and the passengers and crew barely escaped with their 
lives. On arriving at New York, Trevithick immediately 
set sail for England, and he landed safe at Falmouth in 
October, 1827, bringing back with him a pair of silver 
spurs, the only remnant which he had preserved of those 


“torrents of silver” which his engines were to raise from | 


the mines of Peru. 


Immediately on his return home, Trevithick memo- | 


rialised the Government for some remuneration ade- 
quate to the great benefit which the country had derived 
from his invention of the high-pressure steam engine 
and his introduction of the cylindrical boiler. The peti- 
tion was prepared in December, 1827, and was cheerfully 
signed by the leading mine owners and engineers in Corn- 
wall; but there their efforts ended, and Trevithick was 
left to die in poverty. He took out two more patents— 
one, in 1831, for a new method of heating apartments, and 
another, in 1832, for improvements in the steam engine, 
and in the application of steam power for navigation and 
locomotion; but neither of them seems to have proved of 
any service to him. His improvement in the steam 
engine was neither more nor less than the invention of an 
apparatus similar to that which has quite recently come 
into common use for employing superheated steam as a 
means of working the engine both more effectively and 
economically. The patent also included a method of pro- 
pelling a vessel by ejecting water through a tube with 
great force and speed in a direction opposite to the course 


* Paper read by Henry Boaze, Esq., ‘‘ On Captain Trevithick’s Adventures,” 
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to Stephenson that he was on | 


of the vessel, a method since re-invented in many forms, 
though not yet successfully introduced in practice. 
Strange to say, though 'T'revithick had been so intimately 
connected with the practical introduction of the Locomotive, 
he seems to bave taken but little interest in its introduc- 
tion upon railways, but confined himself to advocating its 
employment upon common roads as its most useful applica- 
tion. Though in many things he was before his age, here 
he was unquestionably behind it. But Trevithick was 
now an old man; his constitution was broken, and his 
energy worked out. Younger men were in the field, less 


| their works, the Cornish engineer was pushed aside and 


| forgotten. The year after the date of his last patent for | 


using superheated steam, he was living at the little village 
| of Dartford in Kent, employed on some of his inventions 
| in the workshop of Mr. Joho Hall, when he was seized by 
| the illness of which he died on the 22nd April, 1833. He 
| was lodging at the time at the Bull Inu, but at his death it 
was found that he had not only outlived all his earnings, 
but was some sixty pounds in debt to the innkeeper. He 


of the parish but for his shopmates at Mr. Hall’s factory, 
who raised a sum sufficient to give the “great inventor” a 
decent burial; and they followed his remains to the grave 
in Deptford Churchyard, where he lies without a stone to 
mark his resting-place. Such was the end of one of the 
greatest mechanical benefactors of our country. 








A WORKING MAN’S TOWN—THE “CITY 
NAPOLEON.” 


At the present moment, when the condition of the labouring 
classes is attracting so much attention, and an infinity of schemes 
and plans are proposed for improving their moral and social status, 
in all of which the question of providing them with better 
dwellings plays the most prominent part, it is interesting to look 
abroad and perceive that this important subject has not been 
neglected in other countries. Probably the evil is at its maximum 
among our own people, but in France and Belgium it exists to an 
extent sufficient to call for the active interference of all parties. 
At Lille, where a considerable amount of employment is given to 
the working classes, the question was taken up some time ago, 
and a portion of land set apart for building suitable houses for the 
labouring population. To this locality the name of the City 
Napoléon was given. It consists of six blocks of houses, three 
storeys high, and encircled by four streets. From whatever street 
one may enter it debouches upon a large square planted with 
trees, and the gardens are so arranged that every window looks 
upon trees and verdure. A spacious road, with proper footpaths, 
runs due north and south throughout the whole length of the 
city, and covered galleries or corridors attached to the sides of the 
houses lead to the different quarters. Each house is built upon 
arches, thus ensuring it against damp, and measures superficially 
23ft. by 43ft. In order to provide for an efficient internal circula- 
tion of air there is a central corridor, from each side of which four 
sets of apartments open, the number composing one set or one 
lodging, never being less than two. Each room is paved with 
tiles and vaulted, and has two windows looking on the squares. 
| An ingenious apparatus is employed for assisting the ventilation, 
| consisting of a double frame pierced with holes and worked by a 
| rack and pinion. This frame can be caused to ascend or descend 

at pleasure, and so renew the air without cooling the apartments. 

Above every entrance door there is a large ventilator, which, when 

required, can be opened and a current of air introduced through- 

out the whole interior of the building. The staircases are large 

| and roomy, and, like the corridors, lighted with gas until the time 

| when all the occupants of the apartments have entered for the 

| night. At about the centre of each storey a spacious landing-place 

| facilitates the circulation of the air, and shoots, covered on the 

inside with a strong door, are here placed for the convenience of 

| the dwellers, who can discharge through them into the dust-holes 
| the refuse and remnants proper to such depositories. 

The duty of maintaining the staircases, corridors, and other ap- 

| proaches to the dwellings ina clean and proper state devolves upon 

the occupiers, but it is rendered very light in character in conse- 

quence of their large number. In the rear there are rooms appro- 

priated to the operations of drying and washing clothes ; and at- 

| tached to the “‘ city ” is a child’s school for the express purpose of 

| relieving the parents during a portion of the day of their presence, 

| and so permitting the mother to attend to her household duties. 





Medical attendance is provided gratis, a member of the faculty | 


making his rounds daily to give advice, and visit those who are 
sick ; and medicines are also supplied by the Board of Benevolence. 
| To obtain admission into the ‘** city” all that is necessary is to 
insert one’s name in a list kept for the purpose, and in filling up 
the vacancies the preference is invariably given to the man who 
has the most children. To assist those who are very poor, there 
is a fund for enabling them to purchase some articles of furniture 
| they may be in want of ; but latterly instead of this course being 
followed, it has been found more advantageous to purchase the 
furniture, place it in the rooms, and consider it in the light of so 
much plant belonging to the establishment. The surveillance of 
the whole “‘ city ” is confided to an officer who resides on the pre- 
mises, and is responsible for any offences against decorum or 
morality committed by its inmates—such instances, however, being 
very rare. The State contributed four thousand pounds towards 
the erection of the City Napoléon, and ever since its institution 
the working classes at Lille have eagerly sought to avail them- 


selves of its many advantages. As might be expected, the order, | 
regularity, and régime imposed upon the occupants in accordance | 


with the rules, have produced those salutary effects upon their 
morals and health which never fail to attend a due observance of 
their indispensable conditions connected with human life and well 
being. The proof, if any proof were really required of such a 
statement, is to be found that during the last epidemic the inhabi- 
tants of the City Napoléon suffered little in comparison with 
the rest of their brethren not living under the same advantageous 
circumstances. Out of a thousand inmates but twenty succumbed 
to its power, and the majority of these were, from old age, weak- 
ness of constitution, and other natural causes, evidently predis- 
posed to become victims of any prevailing disease. The moral 
tendency of the establishment is demonstrated by habits of order, 

ace, and economy succeeding to those of drunkenness, quarrel- 
ing, and wastefulness. The rent is paid every fortnight in 
advance, and it is seldom that any arrears are incurred, The 
testimony of all who have visited this colony of labouring men is 
unanimous in favour of its practical value and utility, and in fact 
| the best evidence of the benefit it confers upon that class is 
afforded by their own appreciation of its advantages. The work- 
' ing man knows well enough when he is comfortable, as would be 
| quickly apparent if we had among ourselves a City Napoléon 
| under the title of a ‘‘ City Victoria.” 





THE BELGIAN [ron TraDE.—(From our Correspondent.)—Some 
orders have been received by the Belgian firms, but, upon the 
whole, buisness is rather flat. The house of De Dorlodst has 
concluded a contract for 2500 tons of rails for a Russian railway, 
the Kiew and Balta. Some orders for engines are also stated to 

| have come to hand, but not to any extent. 


would, therefore, probably have been buried at the expense | 
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THE METEOROLOGICAL DEPARTMENT AT TH 
ROYAL OBSERVATORY AT GREENWICH 
No, II. 
THE maximum self-registering thermometer at the R: 
vatory has a small piece of detached tg insi le the tae 
latter being narrowed and bent near the bulb, as‘shown in the dis. 
gram, Fig. 2 ‘ 
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As the mercury expands and rises with the increase of tempera. 
ture, it pushes past the piece of glass at A, but when the tempera. 
ture falls, the same piece of glass blocks the entrance to the 
narrow part of the tube, so that the mercury cannot again returp 
to the bulb. The glass thus acts as an efficient valve, and the 
maximum temperature reached between the periods of observatio; 
is shown by the length of the column of mercury left in the tube. 
| A similar thermometer for wet-bulb reading is also in use at the 
Observatory. Both of them are read every night and morning, 
and the mercury left in the tube is made to rejoin that in the 
bulb, by shaking it down past the detached piece of glass. These 
instruments were invented by Messrs. Negretti and Zambra, 
Other forms of construction are sometimes used. In the Ruther. 
ford maximum thermometer the mereury pushes a small piece of 
steel wire before it at the head of the column as it rises. When 
it falls, as there is no adhesion between the iron and the mercury 
the piece of iron wire is not withdrawn, but rests in the horizon. 
tal tube, thus marking the point of maximum temperature. In 
Professor Phillips’ maximum thermometer, a part of the mereu- 
rial column itself is used to register the temperature. A portion 
of the column is separated from the rest by a bubble of air, 
the elasticity of which pushes the separated portion of mercury 
before it, but does not withdraw it again as the temperature 
sinks. This form of instrument is useful in some chemical ope- 
rations, because it can be used with the tube in a vertical position, 
Meteorologists sometimes use Walferdin’s maximum thermometer, 
the tube of which has to be filled with mercury every time before 
it is used, and the metal must be introduced at a lower temperature 
than that to be registered. Suppose the mercury already in the tube, 
Fig. 4, to stand at a certain height, the bulb isheated till the column 
reaches the top of the tube and begins to fall into the’reservoir. The 
instrument is immediately inverted, and the bulb allowed to cool, 
In this position the end of the tube dips into the mercury in the 
reservoir, consequently as the temperature falls the metal rises in 
the tube till it is filled throughout its whole length. The thermo- 
meter can then be restored to its vertical position, and is ready for 
use. The tube of the instrument is now full of mercury, and as 
long as the temperature to which it is exposed continues to rise, 
the mercury will fall into the reservoir, but when the temperature 
begins to fall, the mercury in the tubesinks, = | to the first point. To 
ascertain the maximum temperature attained, this instrument and 
a standard thermometer are subjected together to a gradually-in- 
creasing heat, and when the mercury reaches the top of the tube 
and is on the point of falling into the reservoir, the standard in- 
strument then indicates the temperature desired to be known. 

The minimum self-registering thermometer at Greenwich is one 
of Rutherford’s construction, in which a glass or steel index in the 
interior of the tube movesin the alcoholcolumn. This index is 
drawn down by the peculiar action of the surface of the liquid 
when the alcohol sinks, but is not lifted again when it rises, so is 
left at the lowest point to which the temperature falls. In external 
shape the instrument is the same as the maximum thermometer 
oo above, the tube being suddenly bent at right angles near 
the bulb. 

All the thermometers used at the Observatory which have 
already been described, are fastened to the face of the wooden 
stand, which has holes cut in it here and there, to allow the air to 
play freely round the outside of the bulbs, The same stand has 
a piece of iodide of potassium and starch paper pinned upon its 
face daily, as a test of the quantity of ozone in the air. 

The black-bulb thermometer, to indicate the amount of solar 
radiation, is exposed upon short grass in the open air, to the direct 
' rays of thesun. It is a mercurial instrument, enclosed in a larger 
glass envelope, exhausted of air, and of the shape shown in Fig. 3. 
A, B, is the external glass envelope, the interior thermometer 
with its bulb of blackened glass being held in position by a cork 
| at C. Although simple in construction, this form of thermometer 
is of very recent date. At one time an unprotected blackened 
instrument was used, but afterwards discovered to be unreliable, 
principally because of the variable temperature and mechanical 
effect of the winds blowing upon it when in use. Mr. Glaisher 
then tried the device of enclosing it in an exhausted tube of the 
above shape, but with a brass stop-cock at A, through which the 
vacuum was kept up inside by the aid of an air-pump. This tube, 
however, was frequently broken in the pumping operations, till at 
last it was resolved to seal up the interior instrument altogether, 
by closing the exterior tube with the blow-pipe. It would be well 
if open air instruments at Greenwich were never broken by any 
other cause. Small boys exist at Greenwich as well as at other 
places, and in that sanctified region do not, as they ought, lose 
their natural predilection for throwing stones. The consequence 
is that every now and then a thermometer on the stand dis- 
appears with a smash, making men of science rush out of doors 
and gesticulate wildly over the wall, to the intense delight of the 
runaway culprits in Greenwich Park. 

The photographic self-registering wet and dry bulb thermo- 
meters, are fixed in a 
wooden shed 10ft. FIG § 
square, standing upon nq 
posts 9ft. high. e fr oilers 
thermometers, one of \ IE 
which is shown in ° } 
the accompanying dia- \ 
gram at E, are each ~ 
8in. in length, and ~ — 
0'4in. internal bore. 
They can be adjusted —— a 
atany required height, / \ 





to allow the light to 
fal] upon a convenient 
part of the paper for 
registration. The wet- 
bulb thermometer, as 
before, is covered with 
muslin, which is kept 
damp by the aid of 
cotton wicks leading 
to a vessel of water. E 
| The light from the 
gas-burner A, is condensed into a line by the cylindrical lens B. 
The tube of the thermometer E stands in aslit in a vertical jue 
partition, so that no light can fall upon the cylinder F, without 
first passing through the tube. The column of the mercury in the 
tube cuts off the passage of the light, so that as the column rises 
| and falls, a longer or shorter line of light writes the movements 
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e photographic cylinder. Across the broad flat tube, a fine 
wire is stretched at every degree, causing the degrees to be photo- 
graphed upon the record also. Here and there a thicker wire is 
placed, enabling the operator, after the photograph is developed 
and fixed, to see at a glance the precise height of the mercury. 
Although this instrument registers the movements of the mercury 
automatically, it is necessary to indicate the exact time of those 
changes upon each record. To do this, an assistant sometimes 
stops all light from falling upon the cylinder for ten minutes, and 
makes a note of the exact time of so doing. As the cylinder still 
turns slowly, with no light falling upon it, a white line of no 
chemical action upon the paper enables the time of that and all 
the other changes to be ascertained. The cylinder revolves oace 
in forty-eight hours, but one thermometer registers its changes 
upon one half of the paper and the other upon the second half, 
so that once in twenty-four hours the paper has: to be changed. 

Outside the magnetical observatory four large spirit thermo- 
meters are sunk below the surface of the earth, with a small 
portion of their tubes above ground for reading purposes, to indi- 
cate the changes in the temperature of the soil. The hole in 
which they are placed is 25°6 English feet deep, Gin. wide at the 
bottom, lft. at the top, and sunk in perfectly dry soil consisting 
principally of sand, gravel, and flint. The thermometers are sunk 
to different depths, and after they were placed in position the 
hole was filled up with dry sand. These thermometers have large 
cylindrical bulbs, 10in. or 12in. long, and from 2in. to 3in. in dia- 
meter. Above the bulbs the bore of the tubes is very small till 
the surface of the ground is reached, where they are enlarged. The 
centre of the bulb of No. 1 is 24 French feet below the surface of 
the ground; of No. 2, 12 French feet; of No. 3, 6 French feet, and 
No. 4, 3 French feet. The projecting parts of the thermometers, 
which were graduated by Professor Forbes, are protected inside a 
wooden case fixed to the ground. The sides of the box are per- 
forated with numerous holes, and in its north face is fixed a plate 
of glass for reading purposes. The alcohol in the tubes is tinged 
of a red colour, and the indications of the four thermometers are | 
registered once every day at noon. 

Thermometers ordinarily on sale at the shops are often very | 
inaccurate, so the best course for purchasers to pursue is to | 
examine a number of them, and point out to the vendor, what is | 
almost always the fact, that they vary from each other one, two, | 
or three degrees, and then ask him whether all their indications | 
are correct. The public, by adopting this course, can protect | 
themselves from the purchase of worthless instruments, and the | 
retaiier in his turn will make his influence felt by the manufac- 
turer, till good thermometers find their way into the market 
because bad ones are unsaleable. 

The photographic paper on which the records of some of the 
instruments at Greenwich Observatory are written is of strong 
and even texture, and manufactured expressly for such purposes by | 
Hollingsworth. Enough for several weeks’ consumption is salted | 
with a solution containing sixteen grains of iodide of potassium 
and twenty-four grains of bromide of potassium to the ounce of 
water. The liquid is filtered and distributed over one sheet of ; 
paper at a time by the aid of a glass rod, after which the sheets | 
are hung up to dry in the air. When dry they are kept in a 
drawer till wanted for use. To render the paper sensitive, which | 
is done immediately before it is fixed upon the registering cylinders, | 
the sheet is wetted by the aid of a glass rod, with a solution con- | 
taining fifty grains of nitrate of silver to each ounce of distilled ! 
water. In hot weather a little acetic acid is added; it is then 
allowed to rest in a horizontal position for a short time, after 
which the superfluous moisture, is absorbed by blotting paper. 


upon th 





Fie. 6, 

















This sensitising operation is necessarily performed in the presenco 
of yellow light alone. The paper is next fixed upon the revolving 
cylinder, which is made of ebonite, and then covered with a 
hollow glass cylinder, which keeps the paper damp for the next 
twenty-four hours, by preventing evaporation from its surface. 
After the recording instrument, whichever it may be, has done its 
work, not a mark is visible upon the paper, so the latent image 
has to be developed. The paper is accordingly taken off the 
cylinder, and placed face uppermost upon a board. — 

It is then covered by the aid of a glass rod with a saturated 
solution of gallic acid, containing a few drops of aceto-nitrate of 
silver. In hot weather this developer is applied at the tempera- 
ture of the air, but in cold weather it is heated to 70 deg. or 
80 deg. and sometimes more. Next it is well washed in water, 
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| connected with the instrument itself—the table now given 


of a strong keep or wrench can be screwed up and down in the 
cylinder D, F, so as to make the blue liquid rise to any part of 
the tube B, D, to a convenient level at which the observations 
may commence, 
off, the orifice at A being sealed with wax, which can be removed 
when desired. 
passage of the stem of the thermometer T, H. 
the apparatus is fitted into a case grooved to receive it, but the 


face of it which has to be exposed to light is defended from | 


The ball A is drawn to a point, and then broken | 


The axis of the screw P, is pierced, to allow the | 
The glass part of | 
the rain, a difference has always existed, owing probably, or at least 


currents of air and danger of breakage by a thick glass, removable | 


at pleasure. The instrument which is employed to measure the 
heating intensity of direct sunlight is not an easy one to use. By 
working the screw P to and fro bubbles of air are first worked 
out of the blue liquid in the tube, and the solution is then gently 
brought to the zero of the scale of the tube B, D. The observer 


currents of air, and can rapidly be moved into sunshine or shadow 


| must place himself where the instrument will be sheltered from | 


at will. He must also have a chronometer or watch, beating at least | 


twice in a second, by his side, and have pencil and paper within 
reach to note down the observations. A complete actinometric 


observation cannot consist of less than three sun and two shade 
readings, made alternately, but more are better. 
Fie, 7. 


The following is 
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' an example of the facts the observer has to note down, during the 


few moments he is not employed in the necessary manipulations 
being 
a specimen compiled by Sir J. F. W. Herschel, Bart. :—- 

















would not get wet through nearly as quickly as a man exposed to 
the same storm on the ground below. It is stated fully in an annual 
return of the results of the observations at Greenwich, that it has 
always been found that when the rain has been warm with respect 
to the temperature of air at the time, no differences have existed 
in the quantities collected at different heights. But when the 
temperature of the air has been higher than the temperature of 


in part, tothe great condensation of the vapour in the atmosphere 
from being brought into contact with the Me adh cold rain. the 
rain-gauges at the Observatory are consequently placed at different 
heights, some on the roofs at the buildings, and some with their 
surfaces but a few inches above the level of the ground. It has 
been found, in point of fact, that when 100 parts of rain fall upon 
a certain area on the ground, 90 parts usually fall upon the same 
area at a height of twenty-four feet above the earth. If the height be 
increased to fifty feet the quantity of rain is reduced still further 
to 61 ps under the conditions of the atmosphere already men- 
tioned. 

Robinson’s self-registering anemometer for recording the velocity 
of the wind has been recently improved by some modifications de- 
signed by the Astronomer Royal, and executed by Mr. Browning of 
the Minories. The completed instrument is shown in the engrav- 
ing Fig. 8. It consists of four hemispherical cups, each 
3°75 inches in diameter, attached to the extremities of two arms 
at right angles to each other, the whole revolving rapidly because 
of the excess of the pressure of the wind on their concave over their 
convex surfaces, The two horizontal arms give motion to a verti- 
cal spindle, which, in its turn, moves a train of wheel-work, 
indices capable of registering from one to 1000 miles. The imstra- 
ment is read daily. To show the velocity of the wind at any par- 
ticular time during the day, a cylinder moved by clockwork is 
employed, and by a simple mechanical arrangement a pencil is 
made to mark the velocity of rotation of the cups upon the 
cylinder, Fig. 6. 

To register the pressure of the wind a circular plate of copper, 
two feet in diameter is carried by a vane. The vane keeps this 


| dise with its face opposed to the full force of the wind, the pressure 


of which is thus made to act directly upon springs in the rear of 
the dise. There are eight springs behind the plate, which may all 
be brought into play one after the other, according to the extent 
of the pressure. The apparatus, an improvement on that pre- 
viously employed at the Observatory, has just been constructed 
by Mr. Browning, and is shown in Fig. 7. The motion of the 
disc is communicated, by means of a cord and pulley, to a copper 


| wire passing down through the centre of the spindle to a room be- 


1 2 3 4/165 '6 
Date and times (+ Readings of | . ‘ 
of observation, =X the Ae 2 e 
5 ae i e — — i | 
1866. ~. instrument. &= = 3 | REMARKS. 
Ss —| S$& |EE 
Ter. 2 A s S z ra 
Initial. | 50, |S) posses | Ter- = | 
minal. 3 Initial. | esinal: Hee 
H. M.8.| M. 8. piv. DIV piv, | o The timesare reduced 
215 6 16 0 +) +120 | +43 3 |+31 3 | ‘to apparent time, or | 
46 30' 1730 | X 452 428 - 24 to the sun's hour 
is 0| 19 0) + 148 48 2 [+33 4) angle from the meri- 
19 30, 2030 X 28 0 | 268 |— 12/75 5 dian. 
21 0' 22 0! +4 94) 439 |+24 5) Zero withdrawn. 
2230 2330, X 46 6 45 —t) Blackened. 
2460 25 O! + 90 43 2/4342 Therm. 106° 3. 











In the above table, column six is left blank for the results when 
reduced. The rise of the blue liquid in the capillary tube shows 
the heating effect of the sun’s rays, but often in the middle of the 
observations the screw has to be moved to bring the liquid down 
again to a convenient point on the scale. 

The apparatus in use at Greenwich, to measure the tension-of the 
electricity in the atmosphere, consists of a copper wire 400ft. long, 





| suspended high in the air over the principal buildings forming the 
| Observatory. Each end of the wire is attached to glass insulators 


which are sheltered from the rain, and kept warm and dry by the 
aid of gas jets. Another insulated copper wire carries the collected 
electricity down into the magnetic observatory, where it acts upon 
gold-leaf, straw, pith-ball, and other electrometers, the more sen- 
sitive of these denoting the tension when the charge is weak, and 
the others coming into play as it gets stronger. Sometimes no 
indications are given by these instruments, when there is very 
little electricity in the air, and at other times the current may 
pour in, so that its tension can only be approximately ascertained 
by the aid of a spark measurer. This spark measurer consists of 
two brass balls, which can be separated to any required distance 
by pressing a handle, One of the balls is connected with the wire, 
and the other with the earth, so that when there is much electri- 


| city in the air, as is often the case during snow-storms, a perfect 


shower of sparks plays between the balls, and the length and 


| number per second of these sparks can be told by the aid of the 


and fixed by soaking for one or two hours in a solution of hypo- | 


sulphite of soda, of the strength of four ounces to the pint. The 
record is then thoroughly washed for twenty-four hours in suc- 
cessive changes of water, and finally dried between sheets of blot- 
ting paper, and stowed away in the archives of the Observatory. 
When copies of the original records are required, they are taken 
by the aid of Rive paper, salted by immersion in a bath containing 
two grains of chloride of ammonium to the ounce. It is sensitised 
with ammonia-nitrate of silver, prepared by adding liquid ammonia 
drop by drop to a fifty grain solution of nitrate of silver till the 
precipitate at first produced is dissolved. A few drops of nitrate 
of silver are next added, till the liquid becomes a little dull, and 
then the solution is applied to the salted paper, by the aid of a 
lass rod as before. When the paper is dry it is exposed to light 
Goseth the original record, in a photographic printing frame, till 
a copy of sufficient intensity is obtained. The copy is then well 
washed in water, to get rid of the ammonia-nitrate of silver, and 
then fixed by immersion for half an hour in a solution of hypo- 
sulphite of soda, containing three ounces of the salt to each pint 
of water. Lastly, it is well washed in running water for twenty- 
four hours, and then dri . 
Quitting the mercurial and photographic self-registering instru- 
ments, the actinometer at the Royal Observatory now demanc 
attention. The essential parts of this instrument are shown in 
the first cut (Fig. 1), in which D, F, is a large tube of glass, 
filled with dark-blue ammonia-sulphate of copper solution. This 
large tube contracts into a fine capillary tube between D and B, 
and again enlarges into a bulb with a fine point at A. The long 
bulb of a thermometer H, T, occupies a part of the interior of the 
large tube, but it cannot be seen, because of the deep blue fluid 
which surrounds it. The graduated stem T, is, however, visible, 
and denotes the temperature of the ammonia-sulphate of copper. 
F, K, is a water-tight cap, and P, a large screw, which by means 





instrument. The relative values of the indications given by the 
different electrometers have not yet been determined, but these 
are easily ascertained whenever it becomes necessary to utilise the 
observations. Lastly, a current can be measured by the aid of a 
galvanometer, consisting of an astatic needle suspended by a split 
silk fibre, and surrounded with 2400 coils of fine insulated copper 
wire. The wire is divided into two portions, and the terminal connec- 
tiond are so arranged that it is possible to use for measurement 
1200 coils of single wire, 1200 coils of double wire, or 2400 coils of 
single wire. This is perhaps the best of the instruments to indi- 
cate currents of moderate tension, such as are not likely to fuse 
the coils or demagnetise the needle. 

The rain gauges at the Royal Observatory are of different kinds, 
all having an accurately measured opening to collect the falling 
drops, with contrivances below to collect the water, and enable 
the observer to ascertain how much water falls upon a given area 
in a given time. In one instance, the rain after collection falls 
into a tumbling bucket below the receiver, 
and as this bucket tilts over every time it 
is filled, the motion is communicated to 
wheel-work, which indicates on small 
white dials the quantity of water passing 
just as a gas-meter measures gas. A self- 
registering water gauge used receives the 
water in a vessel suspended by springs, so 
that as the water accumulates the vessel 
sinks. When it becomes full, a syphon 
inside allows all the water to run out sud- 
denly, so that the lightened vessel is 
pulled up again by the springs. This up 
and down motion registers itself on paper 
by the aid of mechanical contrivances, and 
of course the greater the number of vibra- 
tions of the vessel in a given time the 
greater the rainfall in that period. But 
the most accurate and simple of the rain- 
= is one designed by Mr. Glaisher. 

¢ consists of a cylindrical-shaped vessel, 
=) with a funnel-shaped opening above, The 
== conical opening collects the rain, which is 

\) conducted by a narrow pipe into a vessel 

placed below. The gauge is provided with 
water joints, and the descending pipe is turned up a little at the 
end to retain a little water, these precautions being taken to pre- 
vent rapid evaporation of the collected rain, which can be after- 
wards measured in the ordinary way. 
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ground than upon another space of the same area at the top of a 
house, so that a man fully exposed to rain on a church steeple, 


neath, in which the actual registration is performed. In that 
room asmall metallic table, with a square sheet of paper fixed 
upon it, is moved slowly along in a izonta) direction by clock- 
work. Pencils connected with the vane, the disc, and the rain- 
gauge already described, write automatically in zig-zag lines the 
direction of the wind, its pressure, and extent of rainfall, if any, 
upon the moving sheet of paper, which is changed every day, the 
records being then filed im the archives of the Royal Obser- 


vatory. 

The Royal Observatory and all its branches are in the charge of 
Professor G. B. Airy, the Astronomer Royal, who is responsible 
to the Government for the management. The Meteorological 
department is under the superintendence of Mr. James Glaisher, 
F.R.S., whose scientific exploits in balloons are well known, and 
have been to some extent published at the evening meetings of 
the Royal Institution. Much of the practical work of the Meteoro- 
logical Department is managed by Mr. W. Nash, aided by several 
assistants ; and every casual visitor at the Observatory is at once 
impressed with the evident system and order prevailing in all 
directions. 





BAINES’ PATENT WROUGHT IRON TURNTABLE, 


OveER one hundred turntables of various sizes smaller than that 
which we illustrate on the next page are now at work and have given 
much satisfaction, The advantage claimed for them is that they are 
made entirely of wrought iron, but with uniform depth and strength 
throughout the top ; and with all the portions combined together 
solid, like an ordinary cast iron top, thereby preserving the stiffness 
and solidity of a cast iron table together with the toughness and 
strength of wrought iron. This construction further gives the 
advantage of great saving in weight, and facility of conveyance ; 
as the top of the table takes entirely to pieces, instead of being 
composed of bulky castings. 

We are indebted to the “‘ Transactions” of the Institution of 
Mechanical Engineers for the following description :— 

The top of the turntable is constructed entirely of wrought iron 
girders, formed of bars rolled to a special section, as shown in 
Fig. 6, so as to fit into one another when placed together side by 
side ; and these are framed together in such a manner as to form 
a continuous rigid girder in all directions, as shown in the plans, 
Figs. 3and 5. The section of one of the combined girders is 
shown at A, A in Fig. 1, and also in Fig. 4. Only one form of sec- 
tion of iron is employed, as shown in Fig. 6 the bar being rolled 
with two ribs and a groove or channel between them, running 
along one edge of the plate and upon both sides, and a single rib 
and groove of the same pitch running along the other edge of the 
plate on both sides ; so that by reversing the bars alternately top 
and bottom edge upwards, as shown in Fig. 6, the ribs and grooves 
fit into one another with complete accuracy, and the scveral bars 
are thus checked into one another along their entire length. 
The bars are 7jin. depth and jin. thickness, weighing 12 lb. 
per foot. 

In this arrangement the bolts which secure the bars together 
are all of them merely fishing bolts, having simply to hold the 
bars together laterally, without being exposed to any transverse 
strain ; as the bars are held from sliding upon one another verti- 
cally by the ribs and grooves along their edges, thereby relieving 
the bolts from all transverse strain. The bars can thus be cut 
into pieces of any length requi and then joined together in 
any lengths and at any places by bolting them together ; and they 
then form a single continuous solid girder of uniform depth 
throughout. 

The use of this ribbed and grooved section of bar for construct- 
ing the girders of the table allows of increasing the strength of 
the girders towards the centre of the table without increasing 


| their depth, by the insertion of an additional bar in the length 





nearest to the centre, thus increasing the thickness of the girders 
towards the centre, as seen in the plans, Figs. 3 and 5. Thus in 
the plan of the table, shown in Fig. 3, the four main girders 
B, B radiating from the centre pin are each composed of three 
bars bolted together ; but beyond the points where they cross the 
lines of rails on the table, the middle bar alone is continued 
straight onwards to the rim of the table, while the two side bars 
are turned off at 45 deg on either sido, to form the girders for 
carrying the rails above ; and these side bars are further strength- 
ened for the purpose by means of the additional pieces C, C bolted 
to them, es shown in the plan. Moreover the same construction 
affords the means of making the solidity of the structure con- 
tinuous throughout the entire framing of the top of the table as 
effectually as if the framing were all in one single casting. For it 
will be seen from the plan, Fig. 5, that while the middle bar and 
one side bar in each of the four ribs B form the arms of one 
quadrant of the circle, the other side bar is carried into the next 
quadrant, whereby the four quadrants are ively cc ted 
with one another all round the circle. 

The position of the girders forming the top of the turntable is 
arranged to coincide with that of the rails, which are carried upon 
the top of the girders, and are bolted down upon them by counter- 





| sunk bolts passing down through the space between the bars of 
It is a remarkable fact that much more rain often falls upon the | the girders, as shown by the dotted lines at D, D in Fig. 1. The 


rails are thus independent of the structure of the turntable, and 
can therefore be readily renewed in the same manner as ordinary 
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rails when worn out, without requiring any portion of the turn- 
table to be taken to pieces for the purpose, as they form no part 
of the framing of the table. 

The outer rim E, E, Fig. 1, of the turntable top forms the upper 
roller path, and is constructed of bar iron rolled to the section 
shown, ribbed and grooved along the inner edges to cor- 
respond with the bars forming the girders. This bar is bent 
to the required circle of the rim, and the ends are fished to- 
gether with a butt joint, with outside and inside cover plates. 
There is no turning required for the face of the roller path, 
as the rolled bar iron is sufficiently true for the purpose, hav- 
ing as true a surface as the ordinary railway rails. The lower 
roller path is an ordinary T rail bent to the proper circle and laid 
upon timber sleepers. The rollers F, F are of cast iron, and the 
live roller frame consists of a ring of plain bar iron with an ex- 
ternal bracket bolted on at each of the rollers, the roller spindles 
being connected to a ring turning loose round the centre pin. 

The centre pin G, Fig. 1, and the foundation plate or socket 
carrying it, are of cast iron. The top end of the pin is bored out, 
as shown enlarged in Fig. 2, and a piece of wrought iron I, faced 
with steel, is let in, to form the centre bearing for the top of the 
turntable. The surface of the steel is spherical, bearing against a 
corresponding spherical chilled surface on the under side of the 
cast iron cap H, to which is bolted the centre cross J of the turn- 
table top. The space left in the recess at the top of the centre 
pin forms an oil cup for lubricating the bearing surfaces. The 
only cast iron employed in the table is therefore for the rollers 
and for the centre pin and connections. The centre cross J, 
which was previously made of cast iron, is now made of 
wrought iron in a single forging, as shown in Fig. 1, with the 
advantage of greater strength and lightness. The wrought iron 
centre piece consists of a strong welded tube, bored out to fit the 
centre pin G of the turntable, and grooved outside on the four sides 
to receive the ribs of the bars composing the girders, which are 
bolted to it with countersunk bolts, as shown in the drawing. 
The four suspending bolts for the turntable top lay hold of a 
wrought iron washer plate K underneath. 

The bars composing the girders of the turntable top are bent 
hot by hydraulic pressure. Where two or more of the bars have 
to be bent to fit one another they are made to fit by simply bend- 
ing one upon the other in their permanent position, the bar first 
bent forming then the block for bending the second upon, and so 
on, which ensures each one being thoroughly bedded upon the 
others. The same die is made available for bending all the bars, 
by having one jaw of the die formed of a sliding block which is 
adjusted by a hand screw to suit each successive increase of width 
of the bend in the outer plates, the die itself being loose from the 
ram of the hydraulic press, so as to slide laterally to the extent 
requisite with each successive increase of width in the jaw. The 
correct position of the bend is ensured by means of a fixed | 





PATENT WROUGHT 


\ Aw \\ \\ \\\\ \\\ \ \ 


Fic.t. 


Pn A = 


Tee cane 


\ 
AY 
\\\\ 


\\n 
\ \\ \ 


AY, 


WO 


i. 


OFF eed 


LALIT EEE EEE 


NN 


4) 


% 
. 


ALE A 


WO eee 
SOprererecerseren, 


x= Ws ULLAL Ala 
a 


which enters the permanent bolt hole previously 
punched in each bar ; and the only alteration required 
in making turntables for different gauges of railway 
is the shifting of this stud into the proper hole for 
the particular gauge, according to the positions indi- 
por upon the drawing for the several gauges of rail- 
way. By this simple arrangement for bending the bars, 
the whole of the bars are bent for the turntables for all 
gauges of railway, without the need of a”single pattern 
of any deseription; the proper length of the bars being 
determined by templates, to ensure complete uni- 
formity throughout the work. The ends of the bars are 
heated for bending by a portable forge. 

There is a great saving of weight in the present 
wrought iron turntable, the weight of which is less 
than one half that of cast iron tables of the same size:-- 
the twelve foot turntables weigh only three and a-half 
tons insteed of seven and a-half tons ; the fifteen foot 
turntables weigh only four and a-half tons instead of 
ten and a-half tons; the eighteen foot turntables weigh 
only five and a-half tons instead of thirteen tons. 

This saving of weight is an important advantage in 
reducing the labour of fixing and removal; and the tables can be 
readily moved and loaded or unloaded, without the tackle requisite 
for the heavy castings of the ordinary tables. In sending the tables 
to distant countries not only is the total freight and cost of con- 
veyance reduced two-thirds, but, in consequence of the construction 
of the tables admitting of readily dividing them into portions all 
of small weight, great facilities are afforded for conveying them 
into difficult situations. 

The reduction in weight also renders the tables easier to turn, 
and thereby diminishes their wear and tear; the weight of the 
turntable top in comparison with a cast iron top being in the 
twelve foot table one and three-quarter tons instead of two and 
three-quarter tons; in the fifteen foot table two and a-half tons 
iestead of four and a-quarter tons ; in the eighteen foot table three 
and a-half tons instead of seven and three-quarter tons. _ 

The depth of these turntables is considerably less than in most 
other tables, being only twenty inches total depth both in the 
twelve-foot and eighteen-foot tables, in consequence of the com- 
pactness of the construction. The depth of the pit and excava- 
tion for the foundations are therefore proportionately diminished, 
which is an important advantage in situations where drainage is 
difficult. ‘ 

This turntable has a special advantage in facility of construction 
and adaptation to different circumstances, as compared with the 
cast iron tables and those constructed of wrought iron and cast 
iron combined. In those cases patterns are required for the castings, 
and a different pattern is necessary for each different size of turn- 
table. however small may be the difference in diameter ; a diffe- 
rent pattern is also necessary in each size of table for every diffe- 
rent gauge of rails and for every variety in position of the rails, 
whether a single line of rails, or double lines at right angles, or 
with oblique lines at 45 deg. or 60 deg. inclination. The cost and 
time of construction is thereby materially increased in the cast iron 
tables, causing delay in producing any tables adapted to meet 
special circumstances, and seriously increasing the expense where 
a few only are required of the same kind. In the wrought iron 
turntable now described these difficulties are entirely removed. 
As the table consists of merely a repetition of the same pieces, 
varying only in length and angle of bend, any desired alteration in 
diameter is readily effected, however, fractional in amount, by 
simply altering the lengths of the bars accordingly, without affect- 
ing the construction of the joints. The table can also be made to 
suit any direction or number of the lines of rails, by making the 
angle of the bends and the lengths of the bars to correspond ; and 
the same facility applies also to the adoption of any gauge of rails. 
In Fig. 5 is shown a plan of a four-line turntable, having four lines 
of rails inclined to one another at 45 deg., showing the mode of 


A ete. 


| arranging the bars in the turntable for carrying each of the lines 


of rails. But the most general arrangement of turntable is 
that with two lines of rails at right angles for a main line 
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turntable. A similar construction is applicable when a double 
gauge of rails is required on each of the two lines at right 
angles, as in the case of combining the ordinary broad and nar- 
row gauges of this country. In the case of one of these double- 
gauge tables, originally constructed and laid down to accommodate 
both the broad and the narrow gauge, it has subsequently been 
determined to abandon the broad gauge, and to run the narrow 
gauge rails centrally across the turntable, according to the ordinary 
— and this construction of table affords the greatest facility 
or effecting any such modification, the rails being supported in 
their new position by the simple addition of afew bars. In the 
case referred to these bars have only to be sent to the turntable, 
ready cut to their proper lengths and bent to the proper angles, 
and to be inserted in their places in the table, without requiring it 
to be taken up for the purpose, and without delaying the traffic 
longer than is requisite for drilling the bolt holes and bolting the 
bars in, which can be done at intervals according te convenience. 
These tables are now being manufactured for five different gauges 
of railway, and of all the different sizes in general use, without 
employing any patterns whatever for the different sizes and forms ; 
all that is required being the templates for diameter of circles and 
lengths of the several pieces of which the table is composed.” 

We understand that these tables have been at work more than 
three years, and exposed to the severest tests possible ; but no 
failure or fracture has occurred in them or any sign of injury, 
although in the same time with cast iron tables there would 
unavoidably be considerable failure from breakage. One of the 
twelve-foot tables on this construction has been tested with a 
load of forty tons, and one of the eighteen-foot tables with a load 
of fifty tons, without the slightest injury resulting to them. 








STEAM CRANES IN THE PARIS EXHIBITION.-Tke Times corre- 
spondent at Paris refers to the use of steam cranes in the machinery 
department of the Exhibition, for unloading goods, as something 
done for the first time. We believe that Mr. D. K. Clark was the 
first to —_ steam cranes, likewise locomotive engines, for con- 
veying and unloading goods within the building, which was done 
by his advice in the machinery annexe at the Exhibition of 1862. 

THE FLINTSHIRE O1L COMPANY--PROSPECTS OF THE OIL 
TRADE.—-At the meeting of the Flintshire Oil Company, held in 
Liverpool on Wednesday week, Mr. E.G. Salisbury in the chair, the 
report read expressed a hopeful view as to the future, but did not 
recommend any dividend for the past year. The chairman ex- 
plained that the oil market had been glutted by petroleum im- 
portations from America, and though a number of the oil 
companies there were in a state which on this side would 
not be deemed satisfactory, or warrant them in continuing 
their operations, they still sent out the oil even ata loss. The 
commercial crisis also had compelled a number of the oil manu- 
facturers in Wales to force sales, and submit to a considerable 
reduction in price. In August last he visited Scotland, and 
ascertained from an inspection of the oil factories there that the 
general opinion of the manufacturers was that the price of oil 
would be below 2s. 6d. and 2s, 8d. After this period the Flint- 
shire Company carried out a great many contracts, but owing to 
the enormous amount of oil they were obliged to keep in stock, 
owing to depreciation, they were unable to make a profit, and 
had also declined to complete many sales on the ground that the 
purchasers were in an unsound position. Some large purchases 
had been made by firms which had since failed, and the oil which 
should have gone to these purchasers was still in the tanks in 
stock, in the hope that a rise in price would shortly take place. 
The importations of American oil during the first six weeks of the 
present year as compared with the same period of last year showed 
a falling off of 50 per cent. The mining operations of thecom- 
pany had not been so successful as they had anticipated, but they 
were prosecuting researches for cannel coal, and were in the 
meantime selling coal for the purpose of defraying a portion of the 
cost of the mining operations. The report was adopted unani- 
mously, 
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GREAT NORTH! 


In the accompanying engraving we give a side elevation and 
sectional plan of one of the engines recently supplied to the Great 
Northern Railway Company, by Messrs. J. Fowler and Co., Leeds, 
which are specially designed for running the heavy express trains 
on that line of railway. These engines have recently ene perm the 
journey from King’s Cross to Peterborough, a distance of seventy- 
seven miles, in one hour and twenty-eight minutes, although 
they had to contend with heavy gradients for forty miles of the 
distance, and with twenty carriages behind them. The leading 
dimensions of these engines are as follows, viz.:—The driving and 
trailing wheels are 7ft. in diameter and coupled together; the 
leading and tender wheels are 4ft. 3in. in diameter throughout; 
the barrel of the boiler is 10ft. lin. long by 3ft. 10in. in diameter 
inside in the smallest part; the fire-box casing is 6ft. 4in. long by 
4ft. wide outside; the cylinders are 17in. diameter, with a stroke 
of 24in.; the heating surface in box is 114} square feet, and in the 
tubes 907 square feet, making a total heating surface of 1021} 
square feet, with a grate surface of 19% square feet; the tender 
holds 2500 gallons of water and two tons of fuel; the propelling 
power of the engine is equal to 12,000 Ib., and the adhesion on the 
rails may be taken at 11,7001b. The designs are by Mr. Sturrock, the 
late locomotive engineer of the Great Northern Railway, and the 
engines were built at Messrs. John Fowler and Co.’s Works at Leeds, 
by Mr. Frederick Parker, the late manager of the works of the Great 
Northern Company at Doncaster, who has recently joined the firm, 
and has the entire management of their works. The engines are 
fine specimens of English workmanship and finish. 








THE SNIDER Rirve.- We are sorry to learn on good authority 
that the trial of the new!-converted Enfield rifles to breech-loaders 























(Snider pattern), which took place at Aldershot during the past 
week by two companies of the 66th and 81st Regiments, for the 
purpose of testing their accuracy and rapidity in shooting, is not 
very favourable, and has shown a great many defects either in the 
arms or ammunition. In firing for accuracy, which took place at 
500and700 yards by twenty men of the best shots, the figure of merit 
obtained was not nearly as good as with the Enfield rifle before 
conversion to a breech-loader, and, in some instances, some of the 
men failed to hit the target out of five rounds. Another great 
fault found was that almost in every instance in which the men 
did not oversight their rifles it was ascertained that the bullet 
dropped short of the distance. In firing for rapidity the time 
taken to fire ten rounds was, as near as possible, one minute and 
forty seconds, but in this practice the figure of merit obtained was 
very low. In a great many instances the men after firing expe- 
rienced considerable difficulty in removing the case which contained 
the powder and bullet from the breech ; a large number of the 
cartridges burst, therefore the effect of their fire was lost; besides, 
in some instances it was found im ible to ignite them. The 
ball-cartridge used on this occasion is different from what was first 
issued for use with the breech-loaders, and is considered much 
better ; the difficulty found in extracting the ammunition case 
from the breech, the bursting and non-explosion of some of the 
cartridges, is idered attributable to the imperfect construction 
of the arms.—Army and Navy Gazette. 

Fiat HEADED SHot.— The following letter has been addresed 
to the editor of the Times: ~-‘‘ Sir,—Major Palliser has addressed to 
ee a letter on the subject of his dispute with Mr. Nasmyth, and 

e states, as ‘proved by him in May, 1863, that flat-headed shot 
even when hard throughout, were practically useless when fired 
against the same target through which his conical-headed shot 














passed with the”greatest ease. ’ 
precise as to the statement of his own c 


I hope Major Palliser is,more 
at against Mr. Nasmyth 
than he is about fiat-headed shot. It was six years before the 
date given by him that, after perfecting my small-bore rifle, I 
began to make experiments to determine what was the best form 
and the best material for the penetration of different substances, 
and I have given my best attention to the subject ever since. I 
then found that the flat-fronted form was superior to all others 
for the penetration of armour-plating at various angles, and that 
it was the only form that*would penetrate through water. The 
conical-headed cast-iron shot made from cold blast mottled pig 
iron, whether cast in a chill or otherwise, I admit is effective, 
when fired at right angles, because the point of the cone, as it 
enters, is directly supported by the mass behind. The iron in the 
target is displaced laterally, and allows the free entrance of the 
shot into the wood backing, but when fired at an angle both the 
conical form and the hard brittle cast iron are comparativel: 
useless. I maintain that sound, well-tempered steel shell, whi 
I have been able for some time to — with certainty, with 
flat fronts, are the only ge oa that can be relied upon under 
the varied conditions of naval warfare. If naval commanders 
should place themselves in the worst position for attack, then by 
all means try the conical-headed cast iron cheaper projectile, but 
they will naturally prefer to expose their armour to an enemy’s 
fire at an oblique angle, and as they have the perfect power to do 
so, these are the only true conditions for testing the real value of 
form and material in projectiles. I am prepared at any time to 
maintain the reputation of my flat-fronted shell, which were the 
first a armour, against all rivals.—I am, Sir, yours 
most obediently, ** JosEPH WHITWORTH,” 
**28, Pall Mall, Feb, 22nd.” 
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EMBOUCHURES OF GREAT RIVERS. 
THE CANAL OF THE RHONE, 

OnE of the most important public works at present in hand in 
France is the maritime canal of the Rhone, the object of which is 
to place the river, above its bar, incommunication with the Medi- 
terranean; or, in other words, to get rid of the bar which has im- 
peded the navigation of this noble river from time immemorial. 
This grand work was decreed in 1863, and is expected to be com- 
pleted in no very long period of time. The peculiarities of the 
embouchure of this river, and the means of overcoming the impedi- 
ments which exist in its bed, have occupied the attention of many 
able men in ancient as well asin modern times, and M. Ernest 
Desjardins, a well known writer, has had the happy idea of writing 
a history of the river and a review of the opinions, as well as of 
the operations to which it has given rise. This study forms five 
long articles in the Moniteur Universel, and a resumé of its prin- 
ms passages cannot fail to be welcome to the readers of THE 

INGINEER. 

There is a peculiarity about the Mediterranean which is well 
known to all who have studied such subjects—namely, that while 
the ports of the ocean are generally situated at the mouths or on 
the line of great rivers, as, for example, the Elbe, the Rhine, the 
Forth, the Humber, the Thames, the Seine, the Clyde, the 
Mersey, the Loire, the Gironde, the Tagus, the Hudson, the Mis- 
sissippi, and the Ganges; those of the Mediterranean, such as 
Barcelona, Marseilles, Leghorn, Civita Vecchia, Venice, Trieste, 
Odessa, Alexandria, and the Goulette of Tunis, are at some dis- 
tance from their natural estuaries; these facts give the study of 
the mouths of the Rhone peculiar value, 

There is no difficulty in finding the causes of this peculiarity; 
the great ocean rivers are scoured by the flux and reflux of the sea 
as well as by the ordinary outtlow of the river; the Mediterranean 
is a salt lake, without tide, and hence the cause of the great bars 
and of the silting up of the embouchures. The bars thus become 
impassable, and deltas, territories conquered, as it were, by rivers 
from the sea, are formed at the mouths of all the Mediterranean 
rivers. Ocean rivers form gulfs, while those of the Mediter- 
ranean, and others similarly circumstanced, make islands and flats. 

The law seems to be that the accumulations formed at the mouth 
of rivers falling into confined seas are in inverse ratio to the 
rapidity of the fluvial stream, and in direct ratio with the inertia 
of the sea, while the facility of access to oceanic streams is in 
direct relation to the rapidity of the river and of the action of the 
flux and reflux of the sea. 

There are but two known methods of remedying or diminishing 
the growth of these bars and deltas—embankment and maritime 
canalisation. The first was unknown to the ancients, while the 
second has been neglected by modern engineers until lately. It 
has been applied to the Ebro, and now is being adopted for the 
Rhone. In ancient times it was applied to three embouchures in 
the Mediterranean—the Nile, the Tiber, and the Rhone. 

Most historians have spoken of the foundation of Alexandria as 
a work of genius, but no one (says M. Desjardins) has told us why 
Alexander chose that particular spot for the grand port of Egypt. 
It is evident that he discovered in the isle of Pharos and in the 
tongue of land opposite, and which separates the sea from the lake 
Mareotis, the point propitiously situated, that is to say, as far as 
possible beyond the reach of the invasion of the mud of the river, 
and not too far from the rich valley which it watered. From Lake 
Mareotis, therefore, started the canal which was to join the new 
port to the river. No historian of the Emperor mentions this 
canal, but Strabo is supposed to refer to it, and Pliny speaks of 
it positively. The work of Alexander and his successors thus gave 
access to the Nile above its bar. 

Seven centuries before our era commenced, Ancus Martius 
formed the port of Ostia at the mouth of the Tiber, on the left 
bank, near the now abandoned bed (Fiume morte); but it is five 
miles distant from the present embouchure, in consequence of the 
silting up of the river. In the time of the empire efforts were 
made to relieve the port of Ostia, but finally this was abandoned, 
and another formed on the opposite bank; to effect this two canals 
were cut, one which is said to form at present the northern arm of 
the Tiber, and another, of which some vestiges yet remain, which 
communicated with the port. The work of Alexander stands to 
the present day, while that of Claudius and Trajan is ruined. In 
the former case the canal,was thirteen miles from the nearest branch 
of the Nile, while Ostia was only one mile from the Tiber, and 
was consequently ruined by the deposits of the stream. This 
caused the port of Rome to be reconstructed at Alsium. 

This shows the necessity of careful examination of the mouths 
of rivers falling into inland seas before undertaking the formation 
of ports by means of maritime canals. The aspect of the banks, 
and sounding, generally give certain indications; thusin surveying 
the Rhone os see first the accumulated deposits opposite the 
mouths of the river, and afterwards the prolongation of these de- 
positions along a great extent of coast in a western direction, that 
1s to say, from Aigues-Mortes and Cette. To the eastward, on the 
contrary, in the direction of Marseilles, the coast makes a consi- 
derable curve inwards and forms the gulf of Fos, the Aase du 
Repos, and the Lake of Berre, and the vestiges of the most distant 
ages are nearly at the same distance from the sea as were the works 
of which they are the remnants, so that the ancient system of 
canalisation may be most advantageously applied in sucha happily 
exceptional case, 

Plutarch, in his life of Caius Marius, tells us that this consul 
caused a great ship canal to be dug, so as to secure the free navi- 
gation of the Rhone to the sea, and that, in his (Plutarch’s) time 
the canal still went by the name of Marius. The facts to be derived 
from the account of Plutarchare asfollows :—Marius was encamped 
on the left bank of the Rhone ; his canal formed a communication 
with the sea far above the river bar, and the canal was large and 
deep. This canal was, then, just such a work as is now being 
carried on under the name of the Canal Saint Louis. The exact 
position of the canal of Marius is not known. Strabo says that 
Marius, in consequence of the great deposits at the mouth of the 
Rhone, “dug the river a new bed, into which he turned the greater 
part of the waters, and presented it to the people of Marseilles by 
way of compensation for their losses by his wars. But entrance 
was difficult on account of the lowness of the banks and the af- 
fluence of the waters, which deposited large quantities of mud, 
and, in consequence, signal towers for the guidance of ships, and 
a temple, dedicated to Diana of the Ephesians, was built on one of 
the islands formed at the mouth of the river to propitiate the god- 
dess.” The existence of this canal, and the fact of its being made 
by the orders of Marius, are mentioned by Pliny the elder and 
other ancient writers. This work is known to have existed for at 
least two centuries, and the probability seems to be that it was in 
use for more than six hundred years, and formed the chief com- 
munication between the country of the Gauls and the Mediter- 
ranean. It is proved by inscriptions found at Arles that the an- 


cient town was in direct communication with the Mediterranean | 


as late as the fourth century of the Christian era, and that it 
was a port of considerable note, and had a maritime corporation. 
There exists, in fact, a letter addressed by the Emperors Honorius 
and Theodosius the Second to Agricola, in the fifth century, in 
which Arles is spoken of as the most fitting place of meeting for 
the representatives of the seven provinces of Gaul, on account of 
its direct communication, not only with the interior, but by sea. 
Much labour and ingenuity has been expended in the attempt to 
trace the course of this famous canal of Marius, and M. Desjardins 
has himself explored the ground, using the information obtained 
by the engineers engaged in the planning and construction 
of the new canal, Remains still exist of two generally parallel 
embankments, called the Cardouilléres, and a part of the space be- 
tween them is still called the La Fousse. These embankments are 


solidly constructed of stone filled in with earth ; they are several 
miles in length, and their section measures thirty metres at the 
base and seven metres at the top. 


Their elevation is about 





| converted into valuable pasturage. 


eighteen inches above the level of the soil, and about fifty inches 
above that of the sea at low water. But the coast line has been 
greatly altered since the soldiers of Marius performed this immense 
work, for the remains of Roman stone work are found beneath the 
sea at the distance of more than three hundred yards from the 
present shore. This refers to the Gulf of Fos, into which the canal 
of Marius debouched, but the contrary effect has been produced 
on the coast towards the west, where the deposits have advanced 
the sea line several miles since the time of Marius. 

From what remains of the ancient embankments, the accounts 
of old writers, and local discoveries, it appears that the canal made 
by Marius started from the principal branch of the Rhone, at a 
point only nine miles south of Arles, traversed a plain ten miles 
across, and fell into the sea in the Gulf of Fos at a point now more 
than a mile from the shore. The canal must have been very deep 


and large, and this seems to be borne out by the fact that the old | 


embankments are about 150 metres apart, and the water of the 
present Fousse very deep. The Roman constructions of the ad- 
vanced works of the port of the canal in the Gulf of Fos still exist 
under water, like the foundation of the palace of Ptolemy at 
Alexandria. So large was this Roman canal that in the time of 
Strabo it was mistaken fora natural mouth of the Rhone. M. 
Desjardins concludes that the canal of Marius, or Fosses Mariennes, 
was nineteen miles in length, that it served for the con 
Gaul with the Mediterranean during the five or six centur 
passed between the time of Marius and the end of 






1 of th 
empire in the west; and that the canal now being const 
exactly of the same character, and will connect the same } 
the Rhone with the sea as that which was constructed by } 
nearly two thousand years ago. 

The conclusion from what precedes is that the ancients employed 
the system of maritime canalisation at three of the most important 
points of the Greek and Roman worlds, in order to avoid the 
obstacles caused by the inertia of the Mediterranean, and that t 
system served during several centuries to assure the pros} 
the valleys of the Nile, the Tiber, and the Rhone, and contriby 
greatly towards the importance of three of the great cities of anti- 
quity—Alexandria, Rome, and Arles. 

The difficulties which surround the navigation of the mouths of 
the Rhone may be indicated by the following facts :—The delta 









formed between the two branches of the river, called the Ile de la | 
Camargues, contains at present about 137 acres, and it is only pre- | 


served against inundations of the river by the constant maintenance 
of more than sixty miles of embankment. The average rate of 
the waters of the Lower Rhone is rather more than 3ft. in the 
second, and the total quantity of water above Arles, where the 
two branches separate, is 3102 cubic metres a second; of this 
quantity the main stream takes 84 hundredths. When the river 
is highest the quantity of water that passes Arles is 5400 cubic 
metres per second, and at the lowest 504 metres. M. Surrell, a 
French engineer, calculates that the Rhone conveys annually to 
the sea 54,236,000,000 tons of water. Its average supply or module 
is 1718 tons per minute. The quantity of mud contained in a 
cubic metre of water during high tide at Arles is 1 in 700, and at 
low water 1 in 230, and the average 1 in 2000. M. Surrell calcu- 
lates the whole amount of mud conveyed by the river during the 
year at 21,000,000 tons, which gives for the principal branch of the 
river 17,000,000. The bar at the mouth of this latter branch, to 
which, of course, the canal applies, has an average of no more than 
seventy inches of water, and often less than that, while the channel, 
or passe, as it is called, is not more than from 300ft. to 450ft. in 
width. The bar is constantly retreating seaward, and this pro- 
gression may be calculated with tolerable precision; but the passe 
also undergoes changes which seem to follow no law, for the move- 
ment is sometimes towards the east and sometimes in the contrary 
direction. The depth of the waters of the Rhone increases insen- 
sibly near the bar, but the augmentation increases as we advance 
up the river; at the Tour de Saint Louis, where the new canal 
commences, the depth is about 30ft. Such are the features of the 
river which the French engineers are now engaged in canalising. 

The modern system of embankment and drains has recently been 
applied on a large scale to one of the finest rivers in the world, the 
Danube, which gives from 9200 to 28,000 tons of water per second, 
and sixty millions of tons of deposition per annum. This river, 
therefore, has three times the volume of the Rhone. The depth 
of water in the Sulina mouth averages about ten feet, and that of 
the other branches from four to rather more than six feet. In 
times past the Turkish authorities employed a system of drags, a 
kind of harrow attached to a heavy chain atthe stern of every vessel, 
which stirred up the mud to the depth of twelve or fourteen feet, and 
a stockade of close piles prolonged the fluvial current over the bar ; 
but the stream did not possess sufficient force to carry away the mud 
thus stirred up, and after high tides there was scarcely any cur- 
rent, and sometimes there was seen a decided counter current 
beyond the bar. Dredging machines had but little more effect; one 
of these, capable of raising a hundred tons per hour, worked from 
the 1st May to the 11th July, 1857, without producing the slightest 
appreciable difference in the bed. The action of the machine was 
out of all proportion to the debris brought down by the river, and 
the work done was, moreover, destroyed by high seas, which in one 
day would destroy the labours of many months. In the years 1858 
to 1860 a system of draining was tried, and two dams, constructed 
by Mr. C. Harley, and having a development of nearly a mile, 
caused the disappearance of the bar, and the depth of the channel 
increased from nine to sixteen feet ; but the cause of the difficulty 
was not overcome. The old state of things is rapidly returning, and 
the question of adopting a system of canalisation has been ever 
since under consideration. 

The first modern instance of maritime canalisation occurred in 
Spain; the works executed at the mouth of the Ebro, completed 
in 1860, constitute a maritime canal, which communicates with 
the river at its bar at Ampoota. This navigable canal is sixty feet 
wide, by thirteen deep; it has three locks, one at the junction of 
the river, with a fall of more than six feet; a second in the canal 
itself, with a fall of fifty-five inches; anda third towards the sea, with 
a fall of about nine feet. Beyond the last lock, jetties more than 
a hundred yards in length project into the bay and protect the 
entrance of the canal. The small dimensions of this canal and the 
inconvenience of three locks detract greatly from its importance, but 
the valley of the Ebro, containing but one town of importance, Sara- 
gossa, cannot be expected to give rise to a great extension of navi- 
gation. Still the result is sufficiently important to offer an 
opportunity of studying the system of canalisation, and to hold 
out a hope that when carried out on a larger scale it may prove 
equal to the wants of great commercial districts like that watered 
by the noble ‘“‘ Arrowy Khone.” 

For two centuries or more the project of canalising the Rhone 
has been under consideration. Vauban, the great military en- 
gineer, proposed to open up the Rhone and the great Canal du Midi 
to navigation, and his memoir on the subject shows how far-sighted 
were his views. Although in his time production, trade, 
merce, and navigation had not been stimulated by steam, ar 















obstructed by constant wars, he saw the enormous importance « 

maritime outlets, and the reclamation of waste lands. ‘* How 
| many cattle,” he said, ‘‘ would there be in Languedoc province, and 
many other districts where they are few at present arid 
lands which now produce scarcely anything wert igated and 


There are in Languedoc alono 
more than 160,000 arpents of swamp—of which the Dutch make 


| the finest land in the world—that produce nothing but rushes and 
| great flies. 


. There is no river mouth at which more land 
is not to be gained than would pay all the cost. Wealone 
could annihilate, or at any rate greatly reduce, the commerce 
carried on by the English, the Dutch, and other northern nations 
with the East.” Vauban knew well enough the difficulties to be 
overcome, the amount of work to be performed; for when he urged 
the commencement of the work in 1691 he said that he could not 
hope to see it completed in his day. Two centuries have rolled 
away, atid it is yet but commenced, just as the grand system for 
the reclamation of the lands of France, begun by Dutch engineers 





| the Anse du Repos, opposite to Bone. 





under Henri Quatre, was almost entirely neglected by his pom- 
pous successors to the present day. 

The canalisation of the Rhone has been proposed by several 
eminent engineers during the pee century, but the cost of an 


undertaking of the extent of that executed by Marius, or proposed 
by Vauban, terrified our contemporaries, who could not turn an 
army into the field or compel the peasants to enforce labour, 

the year 1847 a commission of Arles pronounced in favour of the 
old, not the ancient, system of dams, and an engineer, named 
Surrell, was appointed to make the survey of the work; but he 
had his own ideas, and while going over the ground with one 
object he did not neglect the other. Arrested by the Revolution 
of 1848, the subject was set aside until the following year, when 
the superior council of the Ponts et Chaussées decided in favour of 


| the system of dams, and in spite of numerous protests it wag 


carried to completion in 1856. The cost amounted to £72,000, but 
the inefficiency of the system soon became apparent; the pass over 
the bar was dredged to a depth of 13ft., but a movement soon ap. 
peared, and that in a direction contrary to the one expected, the 
depth gradually diminished, and at last fell to what it was before, 
namely, 4ft., and which, it is now believed, it willever remain in 
spite of all the dams that can be constructed. 

The total failure of this attempt led naturally to the renewal of 
the proposal for a maritime canal, which was decreed in 1863 and 
commenced forthwith. The new canal enters the river at the Tour 
Saint Louis, five miles above the bar, and twenty-five miles from 
Arles, and lies directly east and west, ending, as that of Marius 
did, in the Gulf of Fos, not at the same spot, but lower down, b 
The canal will be only 
two miles and a half long, but a jetty will be run out 1600 metres 
into the gulf, so as to ensure a depth of eight or nine metres; its 
width at the line of flotation will be sixty metres, and its depth 
even metres. The mouth towards the river wi!l be closed by a 
ck one hundred and fifty metres long, twenty-two wide, and 





| seven and a half metres deep. 


It will be perceived that the new canal is not much more than 


| one-eighth of the length of that of Marius, and that it joins the 


river at a point several miles lower down. Should it answer the 
purpose of rendering the river navigable for large vessels the ob- 
ject will have been achieved at a comparatively small outlay. 

But when we consider that the Roman consul two thousand 
years ago performed the work on so much grander a scale, what 
shall we say of modern science and enterprise, of which, neglectin, 
the teachings of the ancients, adopted a system that is now prove 
to be utterly ineffective, in the case of rivers falling into in- 
land seas, and thus, for century after century, shut out navigation 
from some of the noblest rivers in Europe. In this case the dark 
ages have extended over a terribly long period. 

As a scientific work the new canal will deserve attention, and if 
the object in view be effected France will owe a deep obligation to 
her present rulers. But we Englishmen occupy a different position 
in the matter, and it is our business to consider what are likely to 
be the results of a successful opening of the Rhone, the grandest 
river in France—perhaps in western Europe—always full of water, 
or at least never very low, with o straight course, through a 
fertile, busy, and prosperous valley. 

M. Desjardins naturally takes a prospective view of the effects 
of the work, and seems much in trouble. He says :—‘‘ The coal 
from the four basins of the Loire, the Gard, the Herault, and 
the Aveyron, may be carried to the sea and placed on board sea- 
going steamers without transhipment or cartage. This question is 
so important at the present moment, in an economical point of 
view, that it has almost assumed the proportion of a political one, 
The Mediterranean markets absorb a million of tons of coal per 
annum, and this quantity will be incessantly increased b: 
the opening of the Suez Canal, the creation of the Algerian rail- 
ways, and the growth of the agriculture of Egypt. It is England 
alone who furnishes these twelve millions of quintals. At present 
coal costs at the mouth of the mines of St. Etienne 10f. to 14f. per 
ton, and transport, &c., bringing up the cost of the coal of the 
Loire to 29f. 15c. for the first, and 25f. l5c. for second quality. 
The coal of St. Etienne costs at Genoa 37f. 15c., or 33f. 15c.; at 
Leghorn 38f. l5ic., or 34f. 15c.; and at Barcelona 40f. 15c., or 
36f. 15f., while at Alexandria, Smyrna, and Constantinople the 
same coal costs 50f. to 55f. English coal can be had at the last- 
named places at 38f. to 45f. English vessels fetch cargoes of 
heavy or cumbrous goods, such as cotton, beans, wheat, carryin, 
coal outwards. When the Rhone is once opened the coal o! 
St. Etienne will cost in the Mediterranean 17f. 88c., and 
21f. 88c., instead of 25f. and 29f. The price of the coal of 
the Gard and the Herault will be nearly the same. The 
economy of transport will enable French coal to be de- 
livered at Alexandria, Smyrna, and Constantinople, at 27f. and 
32f. It is impossible that Newcastle coal should descend lower 
than 38f. Everywhere the French collieries will take possession 
of the markets of the Mediterranean, of which our geographical 
position renders us masters. We shall enter into possession of a 
trade that has been usurped. But it should be known that the 
tonnage of the commercial marine of Newcastle ts equal toa third 
(the italics are in the original) of the whole tonnage of the com- 
mercial marine of France. 

‘**The question you will see is nothing less than that of our 
commercial, and, consequently, of our maritime preponderance in 
that sea which we may now call, as the Romans did, mare 
nostrum.” 

We could point out a few matters omitted in the above enthu- 
siastic sketch, but the facts upon which it is based are serious 
enough, and the Canal St. Louis should be a matter of study 
for English statesmen as well as English engineers. 








Sovrn KENSINGTON McsruM.—Visitors during the week ending 
23rd February, 1867 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 10,930; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m. till 4 p.m., 1427; total, 12,357; 
average of corresponding week in former years, 10,158; total from 
the opening of the museum, 6,563,364. 

ACCIDENT ON THE LONDON AND NoRTH-WESTERN RAILWAY.—At 
20 minutes past 11 o’clock on Tuesday night a very appalling 
accident happened at Clifton, near Penrith, on the London and 
North-Western Railway. It seems that as a luggage train from 
the south was passing Clifton the axle of one of the wagons broke, 
After proceeding a short distance the wagon ran off the rails, 
and then general confusion ensued; other wagons and some 
vans, including one which contained about four tons of gunpowder, 
ran off the metals, and the train was speedily brought to a stand- 
still. The gunpowder van, along with another containing salt, was 
“ slewed” upon the line running southwards, and thus the whole 
of the road was entirely blocked up. Not long after the accident 
happened a goods train for the south came up, and the confusion 
was so great that sufficient means were not taken to check it, and 
tes the engine came into collision with the gun- 
-van. Either the concussion which ensued or the sparks 
mitted from the engines produced one of the most terrific disasters 
ever witnessed on a railway, for the moment after the engine 
struck the van all the powder it contained on with fearful 
force. The entire four tons of gunpowder blew up in one vast 
cloud of smoke and flame, the latter illumining the entire district, 
and the explosion seemed to shake it fairly to its centre. The 
earth quivered as if in the throes of an earthquake, and the shock 
ied people for miles around. Wagons snd goods of all sorte 
were whirled about in every direction, and a scene of destruction 
seldom, if ever, witnessed on a railway was presented. The driver 
and stoker of the engine which ran into the powder van were in- 
stantly killed. Goods contained in both trains were set on fire, 
as were also some of the waggons, and they continued to burn for 
hours. The shockjof the explosion was heard for sixtee nor twenty 
miles, and the windows of houses three or four miles distant were 
shaken,‘and in some instances broken. About six hours and a half 
elapsed before both lines were cleared.— Times. 
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RAILWAY MATTERS, 


THE contract for the much-needed new station at Warrington 
is let. 

THE North-Western has forty miles of double line laid with 
steel rails. 

An Act for making a line from Newport to Sandown is before 
Parliament. 

Tue North-Western has paid £54,000 for personal injuries during 
the past year. 

NEARLY £2,000,000 of the North-Western capital was last year 
unproductive. 

THE Cowes and Newport traffic has slightly decreased during 
the past half-year. 

Ir is rumoured that the new direct line between Manchester and 
Liverpool is abandoned. 

THE advance in the rate of interest cost the North-Western 
£22,000 during the past half-year. 

Tne North-Western shareholders are anxious for a better state 
of feeling between their own company and the Midland. 

Mr. Watkins’ bill proposes that the ‘‘ undertaking” of a rail- 
way shall be security for the payment of interest or dividend on 
the debenture debts. 

Tnk very heavy engines with which the Sheffield Company ran 
over the Stockport and Warrington lines have compelled the 
company to relay that line at an earlier period than they would 
otherwise have done, 

Tne traffic receipts on the Northern of France Company’s old 
and new lines for the week ending the 11th ult. amounted to 
£62,173, and for the corresponding week last year to £59,935, 
showing an increase of £2238, 

Tne receipts for tra’ 

any’s lines, 507 mi ny 


“cc 







m the Atlantic and Great Western Com- 
sth, amounted for the month of January 
to 361,137 dols., ist 504,991 dols, for the same month last year, 
showing a decrease of 143,854 dols. 

Tur line from Lincoln to Honington will be opened for traffic 
this month; the Edgware and Highgate, the March and Spalding, 
and the Doncaster and Gainsborough lines will certainly be open 
before six months are over. 

THE traffic returns on the Cape Town Company’s line, 63 miles 
open, amounted for the month of December last to £2214 for pas- 
sengers and to £12/4 for goods; total, £3428, against £3384 in the 
gawe month of 1865, showing an increase of £44. 

Tug report of the London, Chatham, and Dover Railway states 
that the directors and the committee of debenture holders have 
at length approached a harmonious view as regards the main prin- 
ciples involved in the measures required for the restoration of the 
yodertaking. 

Tne directors of the Blyth and Tyne Company have a bill in 
Parliament for extending the powers of the company in connection 
with the authorised Walbottle, Warkworth, and Newbiggin 
branches, and also for the construction of a short line from the 
Tynemouth branch to a new deepwater shipping place near the 
Lowlights, 

Tur North-London Company are promoting a bill in the present 
session for making a branch from their Bow station to the Bromley 
station on the Tilbury line, which, if constructed, will be the 
means of bringing a considerable accession of traffic to the line, 
and will have an important bearing on the position and prospects 
of the company. 

A senrous railway accident has cccurred between Koslow and 
Riiisan, Russia, an entire train having been overturned. Ten per- 
gons were killed and thirty injured. The cause of the accident is 
uncertain, some accounts ascribing it to the train having been put 
to too great speed, and others to a breakage in one of the axles of 
the locomotive. 

Tan traffic receipts on the Illinois Central Company’s lines for 
the month of January amounted to 660,483 dols., and for the same 
month last year to 582,470 dols., showing an increase of 78,013 
dols. The sales in the land department during the month of 
January amounted, for 11,596 acres, to 123,210 dols., and the cash 
collected to 169,141 dols. 

THE amounts paid by the London and North-Western in com- 
pensation for accidents has been very heavy during the year, 
amounting to £118,000. That includes compensation for loss 
of goods, delay of markets, and for bad debts and everything 
else. The total amount of personal injury and so forth has been 
£54,000 in the year. 

Mr. Swarprick, late chief accountant of the Midland, was 
secured by the Great Eastern ten months since to bring to bear 
upon the Great Eastern the financial principles which had worked 
such wonders with the Midland; but all the Midland debentures 
run for a less term than twenty years ; and Mr. Laing’s finance 
quite overrides Mr, Swarbrick’s. 
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NEGOTIATIONS have been concluded between the directors of the 
sristol and South Wales Union Company and the Great Western 
board for the entire transfer of the line to the latter company. For 
the first three years the Great Western is to pay all debenture and 
preference charges, and afterwards the original shareholders are 
to receive Great Western stock, in certain proportions in exchange 
for their shares. 

Ar the meeting of the London and North-Western Railway 
Company on Friday, Mr. R. Moon, the chairman, in explanation 
of the reduction of dividend, said the result of the half-year’s 
working showed that the expenses had increased to the extent of 
1jd. per train mile, as compared with those of 1865, and 2}d. per 
train mile as compared with those of 1854, while the earnings had 
remained about the same. 

Tue Pembroke and Tenby report states that the development of 
the traffic on the line is highly satisfactory, and there has been 
a large increase in the receipts. Arrangements have been made 
with the Post-office authorities for the conveyance of the mails 
from Whitland to Narberth and ae which cannot fail to be of 
great benefit to the line. Through-booking facilities have been 
granted by the Great Western and other companies. 

THERE has been a very satisfactory increase of passengers on 
the North-London line during the past six months. In the corre- 
sponding half-year of 1865 the number of passengers was 5,292,018; 
during the last half-year the number carried was 7,789,526, show- 
ing an increase of 2,497,508, which would have been much larger 
but for the unfavourable weather. In the mineral traffic there has 
been an increase, but a slight decrease in the goods traffic. 

Tre Chatham and Dover gross receipts for the half year 
amounted to £279,708, and the gross expenditure on the general 
undertaking for the half-year to £107,094, or 58°75 per cent. The 
receipts show an increase of £8574, and the ordinary expenses an 
increase of £12,032 over those for the corresponding half of 1865, 
Besides this, an exceptional expenditure of £20,502 had been in- 
curred in relaying portions of the permanent way with new and 
heavier rails and sleepers, This amount was included in the gross 
expenditure for the half-year. 

Tne traffic of the Chatham and Dover line has been most 
seriously affected by the depression following the commercial crisis 
fn England, and the disturbed state of the Continent. The 
number of passengers conveyed on the company’s lines during the 
half-year was 6,068,503, of which 4,815,201 were carried on the 
Metropolitan Extensions. The increase in the total number of 
passengers carried, as compared with those carried in the corre- 
sponding half of 1865, is 945,465, including 839,033 carried on the 
Metropolitan Extensions, and 106,432 on the other lines of the 
company. The receipts of the steamboats have been £35,213, and 
the ordinary expenditure £27,032. 








NOTES AND MEMORANDA. 


THE refractive power of fluid chlorine is rather less than that of 
water. The pressure of its vapour at 60 deg. is nearly equal to 
four atmospheres. «: 

THE proportions of platinum that appear to improve steel for 
edge instruments are from 1 to 3 per cent., 1°5 per cent. will pro- 
bably be very nearly right. 

THE population of London increased in 1851-61 at the annual 
rate of 1°73 per cent., and since 1861 it is estimated that London 
has received an accession of 234,002 souls. 

WATER may be cooled to 22 ‘deg. Fah. It is probable that if it 
were perfectly freed from air it would remain fluid at a much 
lower temperature, for the air is excluded at the freezing point, 
and the occurrence of this exclusion would break cohesion. 

A FRENCH agriculturist states that coal tar is an excellent sub- 
stance for destroying insects on plants and trees. Fruit trees 
coated with coal tar were found to be perfectly free from insects, 
and in other respects also greatly benefited by the application. 

WarTER may be raised to the temperature of 270 deg. Fah. at 
the ordinary pressure of the atmosphere, and remain as water, 
but the introduction of the smallest particle of air or steam will 
cause it at once to burst into vapour, and at the same time its 
temperature falls, 

THE total assessr 

for the United Kingdom, has been as follow: 
1855-6; £3,006,044 in 1856-7; £3,822,369 in 1857-8; £3,886,352 in 
1858-9; £4,015,455 in 1859-60; £4,195,491 in 1860-61; £4,436,110 in 
1861-2; £4,515,698 in 1862-3; £4,571,786 in 1863-4; and £4,829,389 
in 1864-5, 

A FRENCHMAN suggests a way of making the vibrations of a 
cord visible. By causing a strong body of light to fall on one side 
of the cord and projecting the image by means of alens on a 
white screen, the shadow cord will be so magnified as to show 
distinctly the slightest vibration of the cord. 

Tux alloys of steel with platinum, when both are in a state of 
fusion, are very perfect in every proportion that has been tried. 
Equal parts by weight form a beautiful alloy, which takes a fine 
polish and does not tarnish; the colour is the imaginable for 
a mirror. The specific gravity of this beautiful compound is 
9°862. 

A rest of the dampness of rooms is suggested by Dr. Coffee. 
Place 500 gins. of quicklime on a plate, leave it in the apartment, 
and if at the end of twenty-four hours this substance, which 
absorbs moisture very greedily, has not increased in weight by 
more than one-fortieth or one-fiftieth, the apartment may be con- 
sidered fit to live in. In a damp or newly-built room it will in- 
crease in weight as much as 5 per cent, 

Ir a small quantity of flint glass be very finely pulverised in an 
agate mortar, then placed upon a piece of turmeric paper, and 
moistened with a drop of pure water, strong indications of free 
alkali will be obtained. The same effect is produced by using 
plate glass; and, if the pulverisation be very perfect, the alkali can 
be detected in glasses containing far smaller quantities of that 
substance than either of those mentioned. 

In a paper communicated to the Royal Society last week, Mr. 
J. Park Harrison showed that radiation of heat from the bulb of 
a solar thermometer is greatest anc perfectly clear sky ; and, 
consequently, that an increased quantity of moisture in the air in 
autumn would cause an accumulation of heat in the instrument, 
and thus explain in a satisfactory way the occurrence of post- 
solstitial monthly maxima of solar radiation in July and August. 

Tue tabular results appended to the Registrar-General’s Annual 
Summary of London for 1866, just issued, show that the estimated 
population of the metropolis was composed of 1,416,919 males, and 
1,621,072 females. Without distinction of sex there were 1,235,041 
persons under 20 years of age; 1,023,549 of 20 and under 40 years 
of age, 542,812 of 40 and under 60 years of age; 175,031 of 60 and 
under 80 years of age; and 11,558 of 80 years of age and upwards. 

Ir steel and silver be kept in fusion together for a length of 
time an alloy is obtained which appears to be very perfect while 
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| the metals are in the fluid state; but on solidifying and cooling 





globules of pure silver are expressed from the mass and appear on 
the surface of the button. If an alloy of this kind be forged into 
a bar and then dissected by the action of dilute sulphuric acid the 
silver appears, not in combination with the steel, but in threads 
throughout the mass. 

TuE mobility of gases decreases as their specific gravity increases, 
This is shown as follows :—Four atmospheres of the gas to be 
tried were thrown into a copper vessel of the capacity of 100 cubic 
inches ; then the gas was eek to escape by a fine thermometer 
tube 20in. in length, until reduced to an atmosphere and a quarter, 
and the time noted by a seconds pendulum. In this way carbonic 
acid gas required 156°5 minutes to escape; olefiant gas, 135°5; 
carbonic oxide, 133; common air, 128; coal gas, 100; hydrogen, 57. 

THE nutrition and development of animals that breathe by the 
skin experience remarkable modifications under the influence of 
the differently-coloured rays of the spectrum. The eggs of the 
fly (Musca carnaria), placed in six bell glasses, violet, blue, red, 
yellow, transparent, and green, produced worms which, at the end 
of four or five days, were very differently developed. Those de- 
veloped in the violet glass were triple in size and length to those 
in the green glass, the influence of the other colours diminishing 
in the above order. 

RECENT investigations by Mr. Graham have led to the con- 
clusion that pure iron is capable of absorbing, at a red heat, and 
of retaining when cold, 4°15 times its volume of carbonic oxide 
gas, and that wrought iron in the course of its preparation may 
thus occlude six or eight times its volume of the gas, which is 
carried about with it ever after. Mr. Graham found in his experi- 
ments that a wrought iron wire gives off this gas freely at a red 
heat, and again, at the same temperature in an atmosphere of 
carbonic oxide, as freely absorbs it. 

Dr. FRANKLAND has made a comparison between the years 1865 
and 1866 of the composition and properties of the waters supplied 
to the metropolis. In 1866 there were less organic and other vola- 
tile matters in the waters of the different companies, with the 
exception of that supplied by the New River Company, which 
exhibited a very slight excess of these matters as compared with 
the previous year. With the exception of the New River and 
South Essex Companies, all the waters were harder, and contained 
more solid impurity in 1866 than in 1865, 

Ir two pieces, one of steel, and one of steel alloyed with platinum, 
be immersed in weak sulphuric acid, the alloy will be immediately 
acted on with great rapidity and the evolution of much gas, while 
the steel will be scarcely at all affected. A very small quantity of 
platinum {alloyed with steel confers this property on it; one four- 
hundredth increased the action considerably ; with one two- 
hundredth and one one-hundredth it was powerful; with 10 per 
cent. of platinum it acted; with 50 per cent. the action was not 
more than with steel alone; and an alloy of 90 platinum with 20 
steel was not affected by the acid. 

Tur value in gold of the annual products of the people of the 
United States for the year 1866 was in round numbers as follows : 
those engaged in agriculture 1,609,000,000 dols. ; manufactures, 
including all processes between the raw material and consumption, 
917,000,000 dols. ; mining, 100,000,000 dols. ; fishing, 13,000,000 
dols. ; hunting, 2,000,000 dols. ; wood-cutting, &c., 25,000,000 
dols. ; domestic commerce, 1,500,000,000 dols, ; foreign commerce, 
190,000,000 dols. ; net annual earnings or gross increase of money 
value derived from exchanging products with foreign countries, 
engaging in improving the face of the country and subduing it to 
the purposes of society, 2,400,000,000 dols. ; total in gold value, 
6,756,000,000 dols. ; the same reduced to currency, 9,458,000,000 


, dols. 





MISCELLANEA. 
A Brrtisu minister of public works is believed to be much 
wanted. 
Many of the machine shops in the north of England are work- 
ing short time. 
THE War Department has always discouraged the practice of 
officers taking out patents. 


THE New Quay and Cornwall Junction undertaking is at a 
standstill for want of shareholders. 

A PRINT, by Rembrandt, “‘ Christ healiug the sick, ” has just been 
sold for £1180, a price quite unexampled. 

Mr, Ross WINANS has received a contract from Russia to build 
cars and locomotives for that Government. 


THE effects of the late floods in Manchester still linger in some 
of the engineering shops, and yet impede work. 


Tue Great Western and Metropolitan Companies are said to be 
about to take over the Hammersmith and City line. 


THE French navy, now in a state of efficiency fully equal to that 
of the British, costs only about £6,000,000 a year. 


Somz mules made by Samuel Crompton have recently been 
removed from a Bolton mill to make way for new ones. 

SoME curious directly contradictory announcements about the 
sale of the Paris Exhibition Catalogue continue to be made daily, 

A NUMBER of the new War Department guns have been shipped 
from Woolwich Arsenal for the Colonial Government of Australi 


MACHINE shops and foundries are very busy getting off their 
Exhibition articles, and in the main as a matter of necessity rather 
than choice. 

THE number of barrels of mackerel inspected in the State of 
Maine in 1866 was 40,608, showing a falling otf from the previous 
year of about 8000 barrels. 

THE army estimates now before the House of Commons contain 
charges amounting in the whole to £3,193,278 for military pur- 
poses in the colonies. 

Tue Mid-Wales is almost the only new Welsh railway the man- 
agement of which had not been taken out of the hands of the 
directors and shareholders. 

THe cutaneous exhalation of the vapour of water is one-half 
or one-third less in the dark than in ordinary daylight or in violet 
light, in which the exhalation is the same. 


Ir is contemplated to erect an ornamental foot-bridge below 
Apsley Gate, which will enable pedestrians to cross over the roads 
and so avoid the danger of being ridden or driven over. 

EVIDENTLY there is no lack of work in the dockyards. In the 
programme of works for the following year provision is made for 
the construction or repairs of ships to the extent of 23,544 tons. 


At Pembroke Dockyard there are the iron frigates Inconstant 
and Penelope ; at Chatham, the Hercules and Monarch ; at Wool- 
wich, the Repulse and Thalia; at Deptford, the Juno and Spar- 
tan. 

ANOTHER strike has occurred in the Sheffield file trade. The 
men gave notice, which expired on Saturday, and they are now on 
strike. The matter in dispute is the employment of a non-union 
workman bya firm in the town, 


A TELEGRAPHIC service has been established between the pnlace 
of the legislitive body and the Tuileries. It was employed for 
the first tame on Friday in transmitting every quarter of an hour 
an account of the discussion then going on. 


THIs year the sum required for the navy is £10,926,253, 
£10,434,735 last year, though there is no increase in the number 
of seamen and marines, the total force in the fleet and coastguard 
service being 67,300, against 67,238, in 1866-67. 

THE trustees of the British Museum have at length resolved to 
recommend the extension of the institution, by the purchase 
from the Duke of Bedford of the site now occupied by portions of 
Montague-street, Montague-place, Bedford-square, and Caroline- 
street. 

Messrs. SMITH, HALL AND BUCKLAND, cartridge makers, of 
Springfield, Mass., have just shipped 80,000 cartridges for the 
Austrian Government, through the firm of Baumgartner and Co., 
Bucharest. If satisfactory, the firm expect an order for not less 
than a million. 


THE bronze workers of Paris, in number 2800, are on strike. 
Seventy-four masters, in a very angry letter, refuse to accept the 
terms proposed by the workmen, and threaten to discharge them 
all. It is feared that the journeymen gas-fitters—an equally 
numerous body—will also strike. 


THE manufacture of boots and shoes is making rapid advances 
in Australia, so much so that the colonies may, ere long, be in a 
position to export instead of requiring to import those articles of 

ess. In one ‘establishment employing 200 hands the hides are 
tanned, curried, and worked up y for the market. 


HITHERTO all the wool exported from Australia has been sent to 
London or Liverpool, almost exclusively to the former port. It 
appears, however, that American buyers are not unfrequent at the 
London sales, and to test the United States market a fine ship has 
been placed on the berth for New York direct, carrying wool. The 
result will be looked forward to with considerable interest. 


In lately making some repairs in the church of Caelvoet, in 
Belgium, a magnificent painting of Saint Cecilia by Van Dyck 
was discovered, covered over with boards. Many artists and 
connoisseurs have seen the picture, and declare it to be one of the 
finest works of that master. It is in an admirable state of preser- 
vation. 


Mr. LIvEsEY, in a pamphlet called ‘“‘A Financial Scheme for 
the Relief of Railway Companies,” proposes that the railroad 
companies should form themselves into an association, and under 
parliamentary sanction, become jointly and severally bound for 
each other to the extent of all their loan capital, and that a 
general stock be raised on their united security to be called the 
Railway Consolidated Stock. 


BED-COVERINGS, woven from pine fibre, are in use in hospitals, 
prisons, and barracks in Silesia and Austria; and in the unwoven 
state it is used for the stuffing of mattresses, cushions, chair-seats, 
and other articles. The cost is said to be but one-third that of 
horsehair, and there is the further advantage that, owing to its 
aromatic properties, the pine fibre repels the Insects that too fre- 
quently lodge in woollen textures, 


THE great Industrial Exhibition recently held at Agra, represent- 
ing the North-West Provinces of India, is stated to have been 
highly successful. The Exhibition was arranged in five depart- 
ments, viz., live stock, agricultural and animal products, fossil 
and mineral products, machinery and implements, and arts and 
manufactures. The prizes to be awarded to the exhibitors in the 
various departments consist of sixty first-class medals, 236 silver 
medals, and 120,500 rupees. 


WITH a view to encourage the development of coal-cutting by 
machinery, the association of colliery proprietors of South Lan- 
eashire and Cheshire have decided to offer three prizes te the 
inventors of the best machines for the purpose. The machines 
submitted for competition are to be supplied not later than 
November Ist, and they will then be practically tested in the 
collieries before a commitee appointed by the association for the 
purpose. The committee will by this means ascertain which 
machines are most suitable to the requirements of the trade, and 
—_ “db £500, £200, and £100 respectively, will be awarded to the 
three . 
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PUMPING ENGINES AT CHAILLOT. 


At Creusot iron is not only pro- 
duced but worked up into nearly 
every form of construction. 
Bridges, marine engines, locomo- 
tives, and pumping engines, are 
alike manufactured, and we illus- 
trate in the accompanying engrav- 
ing » pair of the latter erected 
at Chaillot by M. Schneider, and 
employed in pumping from the 
Seine in connection with the Paris 
system of water supply. Very 

engravings of these engines 

ve been just published in M. 
Lacroix's Portefeuilledes Machines, 
and of these our illustrations are 
a reproduction. They are so far 
complete in themselves that very 
little explanation is necessary, 
except as regards those details in 
which M. Schneider’s design 
differs from those of the best 
English makers of pumping en- 
gines. At page 184 we give a half 
plan of the engine house, and an 
end view of the pumps of the two 
engines Jena and Alma. At 
page 188 a sectional longitudinal 
elevation of the Jena—both en- 
gines being precisely similar—and 
annexed are enlarged views of 
the valve gear, piston, cataract, 








c. 
The general arrangement of the 
machinery is similar to that of 
the ordinary Cornish engine, but 
the lift is so small that sufficient 
mass could not be provided in 
the balance bob over the plunger 
to enable the steam to be worked 
agers. therefore a second 
bob is hung on a prolongation of 
the piston rod passing through 
the cylinder bottom. In order 
to render the necessity for this 
unusual expedient clear to those 
not well versed in the theory of 
the Cornish engine, we may ex- 
plain that in any expansive 
engine the strain on the piston 
varies throughout the stroke. In 
the rotative engine the force is at 
first far in excess of the load, 
and near the latter end of the 
stroke it is deficient to nearly the 
same extent, but a heavy fly- 
wheel takes up the extra force 
during the first portion of the 
stroke, and gives it out during 
the latter portion. In the 
Cornish engine the force on the 
piston is at first much greater 
than is required to raise the heavy 
ump tree and balance bob. 
hey are, therefore, put into very 
rapid motion, and by their vis viva 
carry the piston to the bottom of 
the aiinion, although the pres- 
sure is not nearly great enough 
near the end of the stroke to 
balance their weight. The gravity 
of the mass to moved must 
invariably bear a due proyortion 
to the point at which the steam is 
cut off, and a neglect of this prin- 
ciple rendered the pumping engine 
at the Brooklyn Waterworks, 
New York, acomplete and costly 
failure. In the Chaillot engines 
there are no long pump-trees, the 
plunger being connected almost 
immediately with the beam, and 
the mass is, therefore, supplied 
by the second balance weight 
beneath the cylinder. 

The cylinder of the Jena, Fig. 1, is 1°809 metres in diameter, or as 
nearly as possible 71}in. and the length of stroke rather over 8ft. 5in. 
The diameter of the plunger outside is 1°05 metres, or about 
3ft. =. The beam is not quite equal; the length on the cylinder 
side, from centre to centre, being about 15ft. 3in., and on the 
water side, 14ft. 10in. The beam is of cast iron rather more than 
4ft. lin. deep at the centre. The air pump is 2ft. 44in. diameter 
nearly, and the stroke two or three inches less than half that of 
the main piston. 

The general construction of the valve gear is not very dissimilar 
from that used in this country. The valves are of the double beat, 
fixed seat, variety. Their arrangement will be readily understood 
from Figs. 2, 3, 4, and 5, and one of the valves is shown enlarged 
in Figs. 12, 13, and 14. Fig. 2 is a side view in section showing 
the equilibrium valve, only, at the top, by which the admission 
valve is hidden. The exhaust valve is oun in section at the 
bottom. Two cataracts are employed with each engine, marked 
NN. They are shown to a large scale in Figs. 6, 7, and 8. Their 
rate is very simply regulated by the thumb screw on top at the 
cistern. When rising they draw water or oil through the large 
conical foot valve. On descending, this valve is prevented from 
touching its seat by the cross lever beneath on which the valve 
spindle rests. By raising or lowering this lever the valve may be 
suffered to close more or less accurately, and the escape of the fluid 
is thus accelerated or retarded. The arrangement is very neat, and 

sesses some advantages over the stop cock usually employed. 
he steam pipe from the boilers is shown by the dotted lines to 
the left in Fig. 3. A throttle valve is fitted in the box at the top 
of this pipe and opened and closed by the hand wheel, seen just 
above the cataract lever to the left. The time of opening and 
closing the steam valve is regulated by the small hand wheel on 
the back of the plug rod, which last is guided at top by framing, 
and at the bottom by a boss cast in the exhaust pipe. Fig. 4 shows 
the upper valve and chest with the seats of the steam and equili- 
brium valves removed. The seats are secured in their places by 
cross bridges, seen in Fig. 2. 

The condenser is supplied with cold water by the long-stroke 
pump at its left-hand side. The piston of this pump is packed 
with leather. The feed pump is supported by a bracket cast on 
the exhaust pipe, and draws from the hot well, the lift being | 
about 8ft., which is too much. Feed pumps, especially when 
drawing hot water, should always be placed as low down as pos- 
sible, so that the water may run into them, indeed, instead of being 
sucked in. In a direct line above the pump is placed another, A, 
Fig. 1, carried by a bracket bolted tothe lever wall. This pump is 

















employed to replenish the air vessel on the mains with air. It will 
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be seen that the suction pipe 
passes down toa small circular 
vessel with hemispherical ends D. 
This vessel is nearly filled with 
water. Upon the ascent of the 
plunger the water is drawn from 
it and air rushes in through the 
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valves and bell-mouthed pipe on 
the side. On the descent of the 
piston the water is forced again 
_ - 4 eager and expels the air 
through the pipe running across 
the floor and a the wall to the 
top of the great air vessel, which 
is not shown in Fig. 1. 

In Figs. 9 and 10 are given en- 
larged views of the piston, which 
isshown in position in the cylinder 
in Fig. 10. Its construction will 











be so readily understood from an 
examination of the drawings, that 
any detailed description would be out of place. 

The suction valves of the main pump are such as are seldom 
used in England. They consist each of four clack valves hinged 
at their outer ends, and beating on radial triangular frames. They 
would not answer well, we fancy, for high lifts, although we 
believe they give perfect satisfaction at Chaillot. The air vessel 
is shown in Figs. A and B as a central octagonal column, round 
which a spiral staircase winds. The position of the second sets of 
valve boxes on the branch pipes will 1 be ily ised; the 
valves are precisely similar to those just described. In the half 
plan, Fig. A, a third engine is shown just behind the great air 
vessel. This is a little Bull engine, and is employed to supply the 
fountains in the Bois de Boulogne; the cylinder is vertical, and 
the plunger is fixed on the piston rod directly without the inter- 
vention of a beam. 

Steam is cut off in the Alma and Jena at one-fourth stroke; 
the consumption of fuel, or, in other words, the duty, we have no 
direct means of ascertuini We can arrive at it approximately, 
however. The engines make eight strokes minute in regular 
work, the total boiler pressure is nearl lb. per square inch, 
and the consumption of steam is twelve kilogrammes per effective 
horse-power per hour. Twelve kil mes are 26°455 Ib., and 
this weight of steam may be produced by the combustion of about 
3 lb. of fair coal per hour; 100 lb. of therefore would produce 
33°33-horse power for one hour, or, in other words, would raise 








wr 3 
about 190,000 Ib. of water a foot high. The consumption per 
indicated horse-power is about 2} lb. per horse per hour. 

These engines are well worth the attention of engineers, as they 
differ from English practice in many respects. The use of the 
second balance bob as fitted to them is without a parallel in this 
country, and the arrangement is so neat and convenient that it 
might probably be adopted with advantage in many cases where 
the lift is smal It is almost unnecessary to add that the work- 
manship of these engines leaves nothing to be desired. 





Rats tw France.—(From our Correspondent.)—The Northern 
of France Railway Company has just let a contract for 15,000}tons 
of rails. The contract has been taken by MM. Haniver and de 
Wendel at a trifle over £7 6s. per ton. 

NavaL ApPPoINTMENTS.—Richard L. Canney chief e 
the Himalaya; Robert Crosthwaite, George Deans, an < 
R. Cockrell, engineers, to the Himalaya; George Wynhall, engi- 
neer, to the Asia, for service in the Fancy. David cis, first- 
class assistant-engineer, to the Himalaya; John Craven, acting 
first-class assistant-engineer, to the Himalaya; George Nicholls, 
first-class assistant-engineer, to the Asia, for service in Glasgow; 
George M. Michell, second-class assistant-engineer, to — the 
Himalaya; William Landells, to the Zebra; and James Driver, 
chief engineer, to the Cumberland, for service in the Cossack, 
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LETTERS TO THE EDITOR. 
{We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 
EFYICIENCY OF PROPELLERS. 

Smk,—With reference to Mr. R. D. Napier’s letter in Tue 
Encrsrer of the 22nd February, p. 161, I have the following ob- 
servations to make : 

1. The chiof difference between Mr. Napier and myself appears 
to relate to the use of the word “sudden.” By a sudden action 
between two bodies I mean an action such that a sensible change 
of velocity is impressed on one or both bodies in an insensibly 
short time ; or to be more specific, a time of the same order of 
magnitude with the periodic times of the vibrations of sound. 
Such an action is always accompanied by the production of perma- 
nent strains in the ies, or internal vibrations or other agita- 
tions of their particles ; in producing those effects a certain quan- 
tity of work is wasted over and above that used in communicating 
Progressive motion from one body to the other; and the quantity 
of work so wasted is proportional to the square of that change of 
velocity which takes place ‘‘suddenly,” as above defined. In 
collision there is such a sudden change of velocity ; and it is be- 
eause of that sudden change that work is when motion is 
impressed on a body by a blow instead of a push. By a “sudden 
communication of motion, “‘ I mean exactly what Mr. Napier does 
by a “collision "—viz., the communication of motion from one 
body to another, when those bodies have a sensible relative velocity 
at the instant before they came into contact, It appears to me, 
indeed, that the real definition of “collision” is “‘ sudden com- 
mounication of motion by pressure ;” and that to substitute one of 
those terms for the other is merely to express the same thing in 
different words. 

2. The remarks in paragraph 2 of Mr. Napier’s letter are mainly 
founded on an erroneous quotation from my communication of the 
Ith January, page 25, paragraph 10. At the end of that para- 
graph are these words—* Energy will be wasted, in producing 
eddies in the confined water, to an amount per second which may 


be expressed by f 3; f being a multiplier whose value may 


range from an insensibly small fraction to unity, according to the 
degree of suddenness with which the velocity of feed is checked.” 
Mr. Napier, after carefully mentioning the precise paragraph to 
which he refers, and stating that he uses “Dr. Rankine’s 
hraseology,” represents me as saying that “the power expended 
checking the feed varies between a certain quantity and the 
double of it.” The contrast between the two phrases in italics is 
sufficient to show that Mr. Napier must have misunderstood the 
passage in question. 

3. In explanation of the circumstances under which f may be 
an insensi>ly small fraction, I may observe that if the feed-water 
were received with the velocity g ‘nto a pipe pointing a-head, and 
having a sectional area gradually enlarging inwards towards a 
reservoir open at the top, the water in that reservoir would stand 
at a height (1—f) = above the water outside the vessel, 7 being 


ga 


@ very small fraction ; and the head of water in that reservoir 


would be Sutficient to expel the water through a nozzle pointing 
astern with the velocity J (1—F) 2, which is very nearly equal to 


the velocity] of feed; and leaves only the velocity {1 = (1—/) 


v +s to be impressed by the propelling apparatus. Every sudden 
enlargement in the feed-pipe would cause an increase in the frac- 
tion f—that is, a lowering of the head in the reservoir ; and if the 
pipe without any gradual enlargement of area were to open sud- 
denly into the reservoir, f would be equal to unity—that is, the 


whole head fl “would be lost ; the water in the reservoir would 
29 


stand on a level with the water outside ; and the whole velocity 
of discharge v + 3 would have to be impressed by the propelling 
apparatus. If the feed-pipe were also throttled the water in the 
reservoir would stand below the level of that outside, and f would 
be greater than unity. 

4. It is much to be wished that Mr. Napier would publish in 
detail the facts of experiment or observation on which he grounds 
the statements in the ninth ph of his letter, as to the 
relation between the sternward a om of a paddle or of an oar, 
and the sternward velocity which it impresses on the water. Such 
facts are much wanted, and would be most valuable. I thought 
myself warranted in an investigation of a theoretical limit to the 
efficiency of propellers, in treating those velocities as identical; 
for in the course of experiments made by myself and others on the 
performance of paddle steamers, I have met with results that 
appeared to me unaccountable on any other supposition. (See, 
for example, the account of the performance of the steamer 
Adumiral, in the ‘‘ Transactions ” of the Institution of Naval Archi- 
tects for 1865, vol. vi., page 23). 

5. The quantity referred to in the same paragraph of Mr. 
Napier’s letter as “‘ the water that would be measured by the area 
of a single pair of boards and the length of the distance passed 
over by the vessel” is not referred to in any part whatsoever of 
my investigation of a theoretical limit of efficiency; and the only 
allusion which I have made to such a quantity is a statement in 
Tux ENGINEER of the 8th of February, page 122, column 3, that 
“the weight of water acted on in a second depends on the sectional 
area of the stream acted on by the propeller.” The questions, 
whether that area is equal to, greater than, or less than the area 
of a pair of paddles, and what relation the weight of water acted 
on in a second bears to that area, are of no consequence to the 
question of the theoretical maximum efficiency of a propeller that 
acts on a given weight of water per second. The weight of water, 
W, on which the sternward velocity, s, is impressed in a second 
may bear any proportion whatsoever to the weight of the quantity 
described as above by Mr. Napier, and my deductions will still 
hold. : W. J. Macquorn RANKINE. 

Glasgow University, February 26th, 1867. 





THE WORK STORED UP IN MOVING BODIES, 

Sra,—The differences between the views of Mr. Desmond G. 
FitzGerald and those of writers who adopt the principles of Galileo, 
Newton, and Leibnitz, are completely accounted for by one word 
in a passage in his letter of the 23rd January, in which he states 
that, according to his view, ‘‘ a double or triple force is that which 
in a given time can perform a double or triple quantity of work, 
or develope a double or triple quantity of energy in a moving 
body.” For time substitute distance, and that passage is converted 
mor the commonly received principle of the relation between force 
and Work. 

Mr. FitzGerald correctly states that, according to the commonly 
received principle, ‘‘ time being constant, a double force or motive 
pressure would produce a four-fold amount of work ; a triple force, 
@ nine-fold amount of work, &c.” Such is the fact provided tho 
raass of matter acted upon is constant as well as the time ; be- 
eause the double force, or motive pressure, generating a double 
velocity, acts through double the distance, the treble force gene- 
rating a treble velocity acts through treble the distance, and so 
on ; and thus the work done increases proportionally to the square 
of the motive pressure. This fact is frequently referred to, and 
very fully explained in the letters of Liebnitz to John Bernoulli. 


_ The formula m v = f ¢ is taken as the basis of dynamical science 
simply because it represents the results of experiment. In a 
former letter I stated that the experiments which prove it were 





repeated annually in every physical lecture-room ; and I 
that, in many 
of making 


may id 
ch lecture-rooms, the students have opportunities 
experiments themselves. 

esanfslae W. J. Macquony Rankine, 
Giasgow University, 25th Feb., 1867. 
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Sm,—The difficulty experienced by your correspondent 


Mr, 








FitzGerald on the above subject appears to me to arise from the 
want of a clear perception of the meaning of force and work. 

As a matter of fact, a double foree acting on a given mass for a 
given time does produce double the velocity, and in doing so it acts 
through double the distance, consequently the work, or the force 
multiplied by the distance through which it acts, is quadrupled. 
Again, to hoist a ton four yards takes four times as much work as 
to hoist it one yard, and in descending it acquires double the 
velocity in the first case that it does in the second; therefore, in 
this case also the double velocity represents four times the work. 
But our primary conception of force has no reference to the 
velocity it produces or tends to produce, nor to the work it will 
accomplish in a given time, The velocity is found to be propor- 
tional to the force, and thus it becomes a convenient way of 
measuring the proportionate force that has been acting for any 
given time, but our idea of force is derived alone from our sense 
of touch. <A weight which we call a pound stretches out a spring 
balance a given distance, and any other force that does the same 
we call another pound. Now let any one place his hand on a 
table and a pound weight on it, and let him think whether his 
impression is that the table is tending to move his hand up, and 
the pound weight is tending to move it down. I think not but 
that he will simply get an idea of pressure or force. 

Again, if two equal weights rest on the table, their combined 
force is twice that of each of them, without any reference to the 
work they will do or the velocity they will impart, and it becomes 
@ question of fact what a force equal to the gravity of both of 
them will do. 

The equations given by Mr. FitzGerald (with his limitation as 
to the meaning of the sign of equality) are quite correct, therefore 
involve no contradiction, viz., where the mass is constant vis as 
Jt, v is as 4/w, and ft is as /*, and, where the time and mass are 
constant, f is as 4/1, or w is as 7*. R. D. Narre. 

P.S. —In my letter in Tue ENGINEER of the Ist inst., to which 
Mr. John Paton refers, the expression which he intends to quote, 


is not Re= F (V—t) v, but Re= z (V—v) v, and the conclu- 
v 


sion drawn was that if F and V were constant, or, in other words, 
if the net power of the engine were constant, then Rv, or the use- 
ful power would be greatest when V was equal to 2z. 

In THE ENGINEER of the 30th November last I examined the case 
of the useful power being constant, and showed that then the 
power of the engine would be least when V was equal to 2v. 

Both cases, it must be remembered, where by hypothesis, the 
water acted on was made to acquire the forward velocity of the 
vessel before being ejected astern, and where no part of this power 
was supposed to be recovered except that necessarily arising from 
the advantago of obtaining the water at this velocity for the en- 
gine to act on. kK. DN. 


ON THE RELATION OF THE VELOCITY OF ELECTRICALCONDUCPION 
TO THE RAPIDITY OF SUBMARINE SIGNALLING. 
” ilies win a beaten path, and the ten- 
i But it must be remembered 
ent, to existing models is fatal 
er. 


® Men are a little prone to foll 
dency is safe, and to some extent comm 
that a rigid adherence, whether blind o 
to the progress of improvement in the arts or sciences.”—Zagin 

Srr,—Most assuredly our adherence to the old model of sub- 
marine cables denotes blindness to electrical science, and that it is 
proving fatal to the improvement of submarine telegraphy as an 
art is no less certain. It is making us oblivious even of the diffe- 
rence which we well know to exist between an insulated and an 
uninsulated Leyden jar. In the infancy of the art it so happened 
that in giving to our conducting wire a simple insulation we con- 
ferred upon it the latter of the two forms of apparatus by reason 
of the water existing in contact with its insulator, and up to the 
present moment we have persisted in crowding upon it a Leyden 
charge instead of—not the smaller charge it would have if sur- 










} rounded only by air—but in place of none at all, which would be 


the only possibility if we insulated our submerged Leyden jar, and 
sent its induction inwards upon its conducting wire. We have so 
long accustomed ourselves to charge by its inner coating the unin- 
sulated Leyden jar, which we use as an electrical cable, that we 
seem to have forgotten our older experience of its other coating 
altogether, or we certainly should not leave it as we do communi- 
cating with earth, and by reason of that communication infinitely 
worse than useless. 

It is instructive to trace the relation of errors to one another. 
In my letter which you published February 8th I showed that tele- 
graphists, for want of bearing in mind that electrical intensity 
varies at any given distance, as the squares of the quantities of 
electricity are in the habit of practically confounding electricity 
with electrical action, which extends in many cases to mistaking 
the quantity of electrical action for its intensity ; just as one might 
do in the case of gravity by identifying the weight of four pounds 
of matter, acting each with a given intensity, at a given distance, 
with the weight of a single pound acting at a distance reduced to 
one-fourth, with an intensity four times as great. The sums of 
the forces would be equal, but there would be also many diffe- 
rences that might need to be carefully distinguished. Had the 
author of the report refe: to in my former letter known that he 
was mistaking intensities of electrical action for quantities of 
electricity in his submarine Leyden jars, the retardation in signal- 
ling, which he had been prompt to detect, would soon have passed 
away under his engineering skill, to be now known only asa subject 
of history. For that he fully appreciated its importance is very 
evident ; he has remarked, in his 165th section, that “‘the entire 
commercial value of the telegraph depends on the time occupied 
in charging and discharging,” and, in the 63rd section, that “ no 
phenomenon in electricity has a more important bearing on the 
electric telegraph than that of induction, and none which inter- 
feres more with the commercial success of telegraphic enterprise;” 
and, again, that “if it were not for this evil presenting itself in the 
form known as retardation of the curront, any telegraph cable how- 
ever long, could be worked at almost any speed.” While other passages 
in the same connection make it quite plain that if he had only 
had the slightest suspicion that electrical quantities varied as the 
square roots of the intensities, the important fact of the im- 
provability of marine electro-telegraphy would not have escaped 
him. The 164th section of the report investigates the electrical 
conditions and action of an imaginary cable supposed to consist of 
a central wire, A, separated by a dielectric from a surrounding 
tube of wires, B, the tube being insulated from the water in which 
it is immersed, and kept permanently charged, thus picturing an 
insulated Leyden jar charged by its outer coating. Now mark 
what is said of this apparatus, supposed to be used as an electric 
“Tf the tube be charged positively, either from one end 
ough its whole length, the charge would cause an equivalent 
discharge to take place out of A exactly equal to that which A 
itself would have sustained with the same tension, and this charge 
has to be restored to A and taken out again at every signal to 
precisely the same extent as if B had been absent.” Now the 
fact is that the quantities of electricity in the charges of A and B, 
instead of being equivalent one to the other, as is declared, are very 
unequal; the declaration being true only with respect to intensities 
of the electrical action, in which there must of necessity be an 
equilibrium, there is in the prediction no perceiving that while 
the intensities of A and B would be those of the battery the 
quantities of electricity in their charges must be determined by 
the means respectively afforded them for acting inductively. Nor 
is cognisance taken of that other fact, namely, that any portion of 
electricity discharged out of A by the intensity of induction of 
the charge which is permanently existing in B would be equally 
prevented by the same intensity of induction from being again 
received into it, Had Mr. Clark tried the experiment instead of 
merely performing it in imagination, while misguided by his im- 
perfect conception of theory, he must inevitably have arrived at 
the desideratum he was deeming impossible. In the preceding 
section he had modifi » experiment hy charging and discharg- 








ing both A and B together; “if,” said he, “‘A could be entire} 
sur led b: of wires, B, B, B, so closely as to shield 
it altogether from the inductive action of the earth, and theag 
wires were charged at every point along the line and every suo. 
cessive instant to the same tension and with the same electricity 
as A, then we should do away altogether with induction in 4, 
The charge of electricity would pass through A instantaneously 
This may be done by surrounding A with an insulated tube of 
wires, and charging the tube simultaneously with the same eleo. 
tricity as A, But this idea has no more practical value than the 
former, for we have even greater difficulty in charging the tube to 
the proper tension than in charging the wire, on account of ity 
larger inductive surface.” Why did it not occur to the reasoncy 
that if on the one hand he could do away altogether with induo. 
tion in A, and on the other communicate a permanent charge to B, 
it would be equally possible to do the two things together? We 
have the reason in the fact that what he knew to be true of inten. 
sity he believed to be true also of quantity, by virtue of thelr 
being in his estimation only two names for the same thing; he had 
experience of the universal tendency to equilibrium in the on 
and without questioning he assumed an equality in the other, 
But he was far from being alone in so concluding; for by the same 
error of confounding quantity with intensity have Bo, Rona oo 
delayed for years that inauguration of a new era in submarine 
telegraphy, which must mark the time when they shall consent to 
take a single theoretical step forward, 

There is another consideration which might have opened Mr, 
Clark’s eyes to the practicability of thia great achievement, for 
the intensities of A and B must have boen equal, while their 
inductive charges, conferred by the inductive capacities of thety 
respective surroundings, must have been unequal. Knowing 
both those facts nothing more should have been required to make 
the inequality between the charges of A and B obvious. 

Now, bearing in mind the distinction pointed out between 
intensity and quantity, we shall perceive that the improved cable 
is very palpably indicated both by theory and observation. Let 
us follow up the evidences, 

Electrical signalling is dependent on electrical conduction, and 
whatever intercepts electricity on its passage detracts from ite 
perfection. The first step towards appreciating the means at our 
disposal for improving submarine telegraphy is to know as 
accurately as possible the relation which the velocity of conduction 
bears to the rapidity of signalling, for on the latter depends the 
time occupied in earning any given amount of income, and on the 
former the time that would sutlice to earn it if it were only turned 
to full advantage. We do not yet know the true limit to the 
velocity of electrical conduction, the experiments which have been 
made to ascertain it giving only the speed of signalling under 
various circumstances, because the wires along which the conduo- 
tion passed were all more or less under the conditions of a tele 
graph conductor, that is to say, subject to retardation from charge; 
but this is certain, the utmost velocity which has been observed 
under circumstances acknowledged to be disadvantageous could 
not have exceeded, but may have fallen very much short of, the 
true velocity. We may, therefore, feel sure that we are safely 
within the limits of truth in basing our figures on the 288,000 
miles in a second, which was the speed observed in the well-known 
experiment of Professor Wheatstone,* with respect to which it will 
suffice to observe that the high intensity of the conductive action 
could not have influenced the result and therefore need not be 
taken into the account, it being generally known and admitted 
that intensity, or tension, as it is often called, adds nothing to the 
velocity of conduction, though it very sensibly increases the 
quantity of electricity which can pass in a given time through a 
given sectional area of a given specific conductivity—a ditference 
that must not be lost sight of. 

Proceeding, then, with our calculations restricted to this 
obviously too narrow basis, we begin with the arithmetical deduc- 
tion that the electricity which is conducted along 288,000 miles in 
a second of time must pass through something more than 2500 
miles in the 115th part of a second, or in the whole second the 
same distance 115 times repeated. Therefore, assuming 2500 
miles to be the length we have to work upon, as each passage 
represents a signal, and twenty-five signals are allowed to a word, 
it will be near enough to say that a conducting wire of that 
particular length should give us 276 words a minute. But who 
can refrain from asking whether those who believe in an electric 
fluid require him to conceive its being actually transferred from 
one place to another 2500 miles apart in less than the 100th 
part of a second? Common sense hesitates to credit marvels, 
and yet what can appear more evidently true? Electricity is put 
into one end of the long wire and electricity comes out of the 
other end in the time mentioned; and if electricity be a fluid must 
it not have been transferred along the line? No, it need not; nor 
is what we see a marvel. The writer has already stated that 
he had the good fortune, in 1838, to infer from a general 
retrospect of electrical facts the induction, which has proved so 
prolitic, that the attraction of matter for electricity is detinite and 
unalterable ; though the quantities in actual association are sub- 
ject to plus and minus conditions. At the meeting of the British 
Association at Southampton in 1846, he traced those fluctuations 
to the geometrical truth that the half of each of two particles 
could be nearer to a third than the whole of either of them ; when 
by assuming electricity to consist of particles, and, therefore, 
subject to be attracted i. common matter, the disturbance of the 
natural electrical equilibrium on ordinary mechanical principles 
ceased to be an enigma, and with it electrical conduction and 
electrical induction also. The memoir formed the basis of a new 
theory of electricity on the principle of definite electrical action, 
and was afterwards given to the public in a printed form in 1851; 
since which time it has become, as THe EnGryeer lately remarked, 
* tacitly but very generally adopted,” though without receiving any 
distinct acknowledgment of its origin, and what is of more impor 
tance without its being made as useful as it is caloulated to be. Now 
that theory, while it assumes electricity to be material, pronounces 
the velocity of its actual transcription to be a fiction; and at the 
same time it reduces to mechanical action what before was un- 
known and mysterious. It makes eiectrical conduction to be only 
a line of electrical movements inconceivable in the velocity of thetr 

tive cor ts. It shows that when a wire is acting 
simply as a conductor there is for every small portion of electricity 
that enters, or quits, one of its ends some other electricity pre 
cisely equal in quantity making its exit or entering almost simul- 
taneously at the other end, each intermediate particle of the con- 
ductor transferring a similar quantity of electricity to the next 
particle in succession. Thus electricity may be under conduction 
across the greatest distance, and yet, if the action be not lon 
continued, not pass very far from the place from whence it prion 
or, continuing to be presented at one end of a long wire, electricity 
may find its way to the other end, some of that naturally resident 
in the wire passing before it in a stream; & stream which we can 
conceive to be continued for any length of time, or to be broken 
by interruptions into currents, long or short; while the action 
established may be either negative or positive, for the simplé 
reason that no conducting particle can at any instant attract 
either less or more than its own quantity of electricity. On 
these principles the velocity of electrical conduction would 
be infinite, the largest quantities of electricity passing in no time 
at all, if the commencement of the conductive actions in all the 
particles of a conductor were absolutely synchronous; and why 
they are not so is only because each preceding action is the cause 
of the succeeding one, and causes are necessarily antecedent to 
their effects. The priority, however, must be exceedingly minute, 
for although the interval between cause and effect is multiplied as 
many times as there are actions in the line, still for a wire 288,000 








* It is to the last degree impr» bable that the velocity of electricity has ever 
been determined, and Professor \V heatstone’s experiment possesses no value 
whatever. The statements on this .ubject contained in Mr. Varley’s pepor in 
our last impression deserve our corre pondent’s attention.—ED, EK, 
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miles long, the sum 1 amounts to certainly no more than the | 


short period of a secon 

We now pretty well understand the nature of electrical con- 
duction so far as 1t is necessary for our present purpose to enter 
into it, as well as the cause why its velocity is extremely great 
without being immeasurable; and we have assumed, on the 
authority of Professor Wheatstone’s experiment, the velocity along 
a wire to be at the rate of 2500 miles in the 115th part of a second, 
with good reason for believing that it may be even much greater 
without a possibility of being less. We have next to sce how 
there arises out of a velocity so great the unsatisfactory speed of 
signalling in submarine telegraphy, which we all deplore as pre- 
senting to the world shorn of half its glory the brightest applica- 
tion of science to useful purposes ever made in modern times, 
Every one knows that the delay is called retardation, and that it 
is imputed to the inductive charges and consequent great resist- 
ance in long subinarine cables, to which they are uliarly liable; 
but all this is only knowing that the unwelcome facts have names 
which leave their origin in darkness, We want to know how the 
evil originates in order to suppress it; and that knowledge we 
shall get by following out the fundamental principles of the 
electrical action we have begun to trace, but which I must, in 
respect to your space, postpone the further consideration of until 
next week. RioHskD LaminG, M,R.C.S. 

Hawilton-road, Brighton, 





THE INDIAN PUBLIC WORKS DEPARTMENT. 

§$iz,—The publication in your issues of the 7th and 14th of 
December last of the conditions for entering, and the regulations 
applicable to, the service of the Indian Public Works De partment, 
opens a favourable opportunity for sending you a few lines on the 
subject, and, through the medium of your ispensal 
afford some ** additional information ” to those ‘* junior 
of the profession that may feel inclined to compete for appoint- 
ments, and generally to those who take an interest in India and 
its public works. 

The qualifications or conditions required of competing cat 
dates are nominally of three kinds, but the unpopularity of 
service has practically reduced it to th 
ranks from men, and these very young 
last qualification only, viz., of having been cra 
amateur practice in a school or college, : 
valuable training with one year’s service—I fear t 
an ” The first few examinati 
rule, a very excellent class of 
apprenticeships ] 
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and had been assistant-engineers at home on works of more or les 
magnitude; but those that have come out of late years are, with 
but few exceptions, most painful specimens of young engines 
so much so that an impression is gaining ground out ! 





is the object of the old school in the council at home and out her 
to throw discredit on the employment of civil engi 
department, so as to revert to the old style of utili 
military men as ‘* engineers for India,” and putting the pats 
of the appointment in the hands of the few prominent 
Engineer officers at the head of the department. 

If, on the other hand, it is the wish and intention of the home 
Government to establish and foster a service of « high class of 


hoya 


professional men for the carrying out of the very important works | 


which India must be provided with ere long, they cannot be told 
too soon that the present illiberal spirit and careless recruiting i 


only =< the lowest class of young engineers, whose imper- 
fect hurried training and low social status promise to add only 





another unpleasant feature to an already well-abused department. 
The pay offered to assistant-engineers may seem attractive to men 
at home who—such as I above described—cannot hope to earn 
even bread and butter in Europe, but to those who can look 
hopefully forward to their reward for hard work and waiting, and 
who know what life in India is, must and do laugh at the bait held 
out to them. 

It is probable that most men know, or have means of finding 
out, the real value of the imposing looking Indian salaries ; but it 
is only those out here in 1867 that know that India, instead of 
becoming a place to save in, is one to get into debt in. Of ten 
men one meets now-a-days in India one may be well above the 
world and the rest in the various stages of “‘ living up to their 
income,” ‘‘can’t make both ends meet,” ‘‘ over head and ears,” 
and ‘‘tied to the country.” This last is the most painful phase, 
and it is worth while to remind juniors that as the Government 
only bring them out gratis that they, too, are “tied to the 
country,” unless they have private means, until they can make up 
the £100 to take them home. 

What the service wants to make it popular is more liberal pay, 
i.¢., pay more in accordance with the possible home prizes, and 
such as will repay the engineer for his expensive training, if a 
proper one, and his exposure to the most deadly influence of a 
deadly climate. Either this should be done or the leave and 
pension rules be made more favourable. At present the Govern- 
ment civil engineer is under the uncovenanted service rules which 
were framed more especially for the great body of native and half- 
caste employés, for whom the rules are very fairly liberal, seeing 
that they seldom leave the country, but which are very hard on 
the engineer out here, the wear and tear of whose health and 
energy necessitates frequent recourse to that bugbear “ sick 
leave.” 

The detailed list of salaries in your first article looks well, and 
more particularly so in the higher grade; but these eminences, it 
must be well understood, are rigorously kept, at present at least, 
for military men—so plainly, indeed, that a recent chief engineer 
did not hesitate to warn a recent junior to this effect. As 
to the value of the salaries in the lower or any of the grades, 
the best way of finding out is for the junior to get hold of some 
engineer at home who has been out here in the departinent or on 
a railway. If after his interview he continues traini for the 
competition, he must be worth but a small amount of 
and still less out here. 

There is one subject that your articles do not mention, and that 
is the necessity of passing two examinations in native languages 
Oovdoo and Hindu—before being able to get beyond a certain 

The first or lower standard is not very difficult, and must 
be passed before getting out of the probationary state. The second 
or higher standard—a severe test for a man occupied so closely as 
an engineer is—must be passed before getting into the executive 
engineers’ grade. This latter examination is putting a dead lock 
at present upon all promotion, and considering that the intimate 
book knowledge it requires 1s perfectly unnecessary and unused 
by the engineer, it should be done away with at once. As it is, 
those that do pass it merely cram, to forget all they learn as soon 
as they have passed. Ali an engineer wants out here is a good 
colloquial knowledge of the language of the district or province he 
is in. ANGLO-INDLAN. 

Central India, January, 1867, 


PARK LANE IMPROVEMENT. 

S1r,—In the year 1865 the Metropolitan Board of Works applied 
to Parliament for power to improve the southern end of Park-iane, 
by opening up Hamilton-place in the manner suggested by your 
correspondent, Mr. H. Temple Humphreys. The scheme w 
ultimately abandoned on its being proved in committee that 
roadway of 33ft. only in width was obtainable, and that the pre- 
sent gradient would be far too steep for public traitic. 
the same time shown that, in order to provide a roadway of 
ficient width, it would be necessary to purchase property 
templated in the estimate made by the ; 
that, in order to ensure a proper incline for the roadway, it 
be requisite to lower the vaults of all the houses, and it was proved 
that compensation would have to be made to the Hamilton-place 
lesees for the conversion of their private into a public thorough- 
fare. ‘These considerations would have increased the cost of open- 
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ing up Hamilton-place to an amount equal to, if not greater than 
the one now proposed by the Metropolitan Board of Works. 

I am quite willing to admit that the Hamilton-place route would 
be far preferable to that proposed by the Metropolitan Board in 
their bill now before Parliament, even though it should be more 
costly ; nevertheless 1 submit that, irrespective of the saving I pro- 
pose to effect of £94,000 the Park-road scheme is better than 
either ; and for this reason, nine-tenths of the Park-lane traffic 
at its junction with Piccadilly is either coming from or going to 
the west, and owing to the daily increasing communication be- 
tween the Victoria and Paddington stations, a greater part of this 
westerly traffic passes down Grosvenor-place, My proposed line 
of road gives the traffic its natural and westerly course, and open- 
ing, as it would, opposite or nearly so to Grosvenor-place, the 
greater part of the traflic would be continued down that thoroughfare 
in an almost unbroken line, The gradient of the Park-road, which 
I propose to utilise for public traffic, is as it at present exists, all 
that could be desired. 

Truly my scheme may be obnoxious to the Apsley House occu- 
pants, but your correspondent who thinks so slightly of the in- 
convenience arising to the present quiet denizens of Hamilton- 
place, by reason of “‘ the increased rattle and dust consequent on 
the diversion of the traffic therein,” would not take issue with 
me on that point. 

My plan only proposes to do with Hyde Park what has already 
been done in St. James’ Park by the formation of the Birdcage-walk 

‘ nd it appears to me that it would be quite as absur: 
is road, and make all the Pimlico traffic go round 
-street as to refuse the boon to the public of this narrow 
outside strip of Hyde Park for the formation of my proposed road- 
H. Saxon SNELL. 
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PROVING STEAM BOILERS. 





















k,—Anckors are tested, gun barrels are proved, and why not 
boilers ? 
f steam boilers are now frequent, and as the use of 
power is fast becoming more general an increase in the 
L r of pl ns may be expected, It is most probable tl 
‘ ] for the examination of boilers already 
i i siderable advantage in keeping in order steam 
I ( more skilled than ordinary stol leok 
I beg to suggest a plan for an official ving 
‘ hey are put to regular work. ve it 
V I if tl i r were taken in hand by the 
L it « ory for any steam | to} 
30 | ¢ t ar air of Government it could well 
I ne | voller association, or by a new « mercial 
a r the purpose, 
I adoption of some plan similar to that which I 
yuld be found eminently useful, and, more- 
over, ¢t ) j I 
) boilers, but buy them « 
c } ‘ y have to rely, not only 
f what i r the goodness of thé 
] AL ** best,” ** best, best,” or 
** Low late is to be proved to 100 Ib. 
pr l lor 1e has to take the word of th 
| boiler inaker. Now, if the engineer may be deceived there can be 
little or no } ction for the person who ultimately has the boiler, 
and runs all the risks of a “* blow up.” 
The outline of my plan is as follows :- 





1. Let an association, or the Board of Trade, appoint in or near 
every town in which there is a boiler maker, one or more civil 
engineers as examiners, to see boilers proved —their fees being at 
per horse power or, ad valorem, at not less than say one or two, and 
not more than five guineas for any one boiler. 

2. A boiler having been so proved and found satisfactory, to be 
stamped (always in one place) with the date and number of pounds 
(hydraulic or steam) to which it has been proved. Add to these a 
trade mark, so that forging the proof mark would be punishable, 

3. A proof mark on a boiler to be considered as conclusive evi- 
dence of its soundness under the stated pressure. 

By these means the user of the steam boiler would be assured, at 
a very trifling cost, which he would not object to pay, that he had 
a sound boiler. Any engineer, or intermediate man, through 
whom the boiler had been supplied, as well as the boiler maker, 
would be released from all further liability. I know of three or 
four cases that have occurred recently, in which the supplying 
engineer and the boiler maker would have been considerably 
in pocket if they could have had such proof by paying for it 
themselves. The present so-called “proving” of a boiler may 
often be left to a foreman, who is not particular enongh, or 
sufficiently regardful of the interests of his employer and his 
customers, 

Of course the proof mark on a boiler would always give evidence 
of its age ; and the same proofs might be extended to steam pans 
and pipes—in fact to everything worked under pressure. 

If any scheme of this kind has previously tom suggested. I 
shall be glad if this letter re-open the subject, and shall be happy 
to go into further detail with any persons interested, as I believe 
it would be beneticial, and sometimes the means of preventing fatal 
accidents. F. P. 


London, 20th February, 1867. 





ENGINEERING AS A PROFESSION, 

-I have observed with much satisfaction that you have 
l, in your leading article of last week, to point out 
s of the present depression of the engineering 


Sir, 


endeavoured, in 





one of the c 
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profession of this country. 
Quite independently of the monetary crisis, the principal cause 
lies most indubitably in the vicious practice of engineers in taking 


more pupils than they can possibly provide for, or even hope to 
put in the way of earning an honest livelihood after the expiration 
of their pupilage. 

lt is well known that an engineer of any pretensions whatever 
can get the whole, or nearly the whole, of his office work done by 
pupils, who, in many cases, pay their master as much for this 
privilege as a draughtsman or assistant engineer would consider 
himself fortunate in obtaining as remuneration for his services. 

Then, also, it often happens that men of tried experience, and 
with claims of lengthy servitude upon their employ are dis- 
placed in order to make room for a pupil who has paid a very 
large premium, on the express stipulation that an appointment 
should follow the usual curriculum afforded him in his master’s 
oifice, and upon the various works carried out under his engineer- 
SLIp. 

Similar and many other glaring injustices are of frequent 
occurrence, and, what is more detestable, the unhappy fellows are 
told that it isa mere question of supply and demand, and that 
things will right themselves, 

It was all very well for those who were fortunate enough to 
neers when engineering was a new profession, and in 
quently, any ordinary aptitude insured the possessor 
of the work and of the emoluments appertaining 
t it is quite another thing for a man who takes to 

‘fession in which the state of atiairs is exactly as portrayed 
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sary for gentlemen, whose professional 


rep one insures them a large income, to increase it by 
taking exorbitant premiums from ill-informed and badly-advised 
: l gu ians, who, I am willing to admit, undoubtedly 

} our leading engineers most unmercifully to take their 


ungsters, ier they are willing or not. 
it is not enough to teil these parents and guardians 
profession is overstocked, for they each and individually see in 
their boy an embryo James Watt, or perhaps a Robert Stephenson, 
and xp a combination of both, and, therefore, sure to rise 
above the common herd; they must be refused point blank, as I 


it that the 


ay 





am happy to state has been done by one eminent engineer, for 
example, 

Now it seems to me that if this simple and honourable course 
of action became general amongst engineers, and was persisted in 
or some time, that we might then hope slowly to rise Phomix- 
like from the ashes of the holocaust of unfortunates who have been 
misled into following engineering as a profession. 

I trust you will not let this subject rest here, but that you will 
do your utinost to give publicity to the existing state of affairs, 
which is really very lamentable. H. Tempe HuMPuBeErs. 

London, February 18th, 1867. 


UP IN THE CLOUDS. 

S1n,—As a constant reader of your valuable paper I come across 
many minor articles of interest, especially in your “* Notes and 
Memoranda.” 

In one of these I find it stated that 19,000ft. is the greatest 
height attained by man unless in a balloon, Although very few 
have attained anything like this height, I believe that some have 
climbed much higher, and, of course, not in the Himalaya but in 
our tropical Andes. The greatest height to which J have been is 
about 17,200ft., more or less, in the Cordillera de la Vinda. I 
was not at all inconvenienced in breathing at this great elevation, 
and I have noticed that persons who, like myself, can remain for 
a long time under water, do not suffer from the rarity of the 
atmosphere as others do. i t 

In confirmation of this I may mention that, during a stay in 
Cerro-de-Pasco, 13,800ft. above sea level, I noticed that very few 
people walked quickly without panting, and Mr. Conroys, engi- 
neer, who kindly acted as my guide, frequently requested me 
“not to walk so fast,” nevertheless I ran up the steep face of the 
hill of Uliachin without losing breath. : 

In a recent tour through the interior with the Hon. E. G. 
Squier, the celebrated writer on American antiquities, we crossed 
some mountains between the village of Jesus de Machaco and the 
ruins of Tiahuanaco, and ascended to a prominent peak to get a 
i We were then 





good views of the magnificent Bolivian Cordillera. 
about 16,500ft. above sea level, but neither of us felt any in- 
co e in running across the hill to the point of rocks from 










. to my delight, I 
gon.” 


of the Andes. 


whence the full view could be had, and whe 
nd some clusters of the old familiar ** 
Chimborazo is not, as once believed, the hi 


shi 


It one of the most conspicuous and most beautiful, but its 
height is only about 21,000ft., and its ascent has been accom- 
pl | since Humboldt’s time. 


There are many of the coast range of the Andes—for there are 
as high as Chimborazo. The volcano of Arequipa, 
i) is about the same height, and I believe the ascent has 





z 





been vccomplished ; and my friend, Mr. David Forbes, one of the 
most intelligent engineers in the continent, ascended the snow- 
clad peak of Tacora near Tacna, and which is also about 21,000ft. 
in i it. 





the magnificent and far-visible Aconcagua is nearly 
high, and the volcano of Tupungato is somewhat 
h cher ; but in the Bolivian Andes the mountain of Dlimani rises 
to ubout 24,800ft., and Illampu, also called Sorata, has, accord- 
to Mr. Forbes, an altitude of more than 25,000ft. 
I suspect that the beautiful cone of St. Lucia, to the north-east 
of Cuzco, must exceed all these in height; nor would I be sur- 
prised if it were found to be the highest mountain in the world. 
This country really deserves more attention than it gets, and J 
consider it very strange that no explanation has been given of the 
disappearance of the waters of Lake Titicaca, How is it that a 
river like the Desaguadero, with a body of water equal to that of 
the Shannon or the Thames, flows from a large lake into a com- 
paratively insignificant one, and with its many tributaries is lost 
without any apparent outlet? Surely, when so many valuable 
lives and such immense sums have been lost seeking an imprac- 
ticable north-west passage, it would be worth while to spend one 
or two thousand pounds to solve this mystery ! 
Tuomas R, Hakvey. 
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Callao, January 12th, 1867. 








In the past year the Great Northern has laid down five miles 
of steel rails and twenty-three miles of heavier rails, in place of 
rails previously laid down. 

MIDLAND STEAM BOILER INSPECTION AND ASSURANCE COMPANY. 
—The tenth half-yearly meeting of this company was held at 
the offices, Wolverhampton, on Wednesday afternoon, Mr. 
George Barker, ironmaster (chairman of the directors) presiding. 
Several other influential members of the iron trade were also 
present. The report of the directors said—‘*The balance-sheet 
now presented exhibits a profit of £325 18s. lid. as the result 
of the operations of the past half-year. As the accounts of the 
company are usually carried on to the close of the financial year 
ending June 30th, 1867, the balance will be carried forward to 
that period. The number of boilers under the care of the com- 
pany is 2190; namely, 1300 assured, and 890 inspected, showing 
an increase of 190 over those reported at the last meeting. The 
report of the engineer will inform you as to the examinations 
and reports made during the half year, and the improvement 
visible in the boilers inspected proves conclusively the benefit 
afforded by the company. No accident has happened since last 
report entailing any loss on the company. The directors would 
still urge upon every shareholder the endeavour, as far as pos- 
sible, to extend the operations of the company by introducing its 
advantages to his friends. Four of the directors, namely, 
Walter Williams, jun., Esq., Henry Ward, Esq., James Morrison, 
Esq., and Thomas Bell, Esq., retire by rotation at this meeting, 
but are eligible for re-election, The auditors, Joseph Cooper, 
Esq., and Samuel Loveridge, Esq., also retire at this meeting, but 
are eligible for re-election.” The engincer’s report, for which 
we have not space this week, was then taken as 
The chairman moved the adoption of the reports, and of the 
statement of accounts. He said that it was proposed to give a 
copy of the report to all the shareholders, and also to the firms 
who had insured with the company. The expenses of the com- 
pany during the last half-year were rather more than had been 
expected ; but that arose to some extent out of t he new business 
that the company had taken in hand in the North of England. 
In that part of the country there had been a great strike. 
During the strike the company’s engineers had taken the 
opportunity of most thoroughly inspecting all the boilers 
under the care of the company; and he believed that that 
examination, and the consequent cost, would have the effect 
of diminishing the expenses of the company at future 
period. The business of the company in the north especially 
was considerably increasing, and the engineers hoped that the total 
addition of between 400 and 500 boilers would be added during 
the half-year to those previously under the care of the company. 
It was most satisfactory to add that’ there had been no ex- 
plosion of any of the boilers under the company’s care in the 
past six months. Every one must be aware that to effect such a 
result the officers of the company must have been vigilant and 
painstaking, for which the directors felt themselves indebted to 
them. That was not the meeting at which a dividend was de- 
clared, but he had no doubt but at the next meeting the direc- 
tors would be able to present the shareholders with as satisfactory 
account as on previous occasions. No exertions would be wanti 
on the part of the directors, or indeed of the officers, to bri 


The re and auditor: 
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about so desirable an issue. iring directo 


cted, and a vote of thanks was | ed to the chairman 








were re-t 

and tl wr directors. The chairman, in 1 mding, proposed 
a vote of thanks to the secretary aud vilicers, and re- 
minded the meeting that Mr. Waller, who was thelr assistant- 


engineer for the north, was present for the first time. The secre- 
tary and engineers acknowledged the vote, and the prooecdings 
terminated. 
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NOTICE. 

Ye Publisher of Tue Exotneer begs respectfully to inti- 
ate that, in future, advertisements delivered after Seven 
o'clock on Thursday evening in each week cannot possibly 
be inserted in the impression of the following day. 
Though this may be the cause of occasional inconvenience, 
it will be @ satisfaction to advertisers to know that it 
results from the largely increased circulation of TuE 
ENGINEER, which necessitates the going to press at a very 
early hour on the Friday morning. The circulation of 
‘tus Enoineer has increased nearly thirty per cent. 
within the last two years, and is still rapidly and 
steadily augmenting. 


TO CORRESPONDENTS. 

* * Letters entended for publication must be accompanied by the 

numes and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

** We cannot undertake to return drawings or manuscripts, and 

nust, therefore, request our correspondents to keep copies. 

C. hb. (Maysville).— Received with thanks. 

c. and T. T. P. (Naples).— Received with thanks, 

7. W.—The level is ingenious, and shouid prove useful. If you feel disposed, we 
shall be happy to illustrate ut for you. 

W. F. (Swindon)—WNo. 1538 (1864), price 4d. We do not send the paper to you 
from this office. We will inquire about the furnace, 

T. H. W.—When your wvention has been practically tested we shall be happy to 
take iato consideration your proposal that we should illustrate it. 

11. W. (Faversham).— You cannot do better than procure Mr. Bowditch's work 
on the purification of gas, just published by Messrs. Spon, of Bucklersbury. 

L. N. and L. D. (Lille).—There is no good Engiish work on raising water, eape- 
cially by centrifugal pumps. We have forwarded to you the pamphiet you want. 

R. W. K.—The cables are worked separately. You will find the transmitting 
and receiving apparatus fully described and illustrated in THE ENGINEER for 
June 15th and 2ind, 1866. 

1. R.— Your letter is only suttable for our advertising pages. Your query rvfers 
to a machine so well known and 80 extensively manufactured that it is not 
entitled to a place in this column, 

E. P.—/’rovided you take care to keep the steam hot in the cylinder you will save 
fuel; if, on the contrary, the steam is suffered to cool down, you will lose fuel, 
as the condensation will be increased, 

THE LPFICIENCY OF PROPELLERS.— We have received a letter from Mr. Napier 
on Uas subject, replying to Mr. Atrey’s communicatwn, which we are compelled 
to hold over by pressure on our space. 

C.— The formule in “ Rankine on Civil Engineering,” pp. 297 to 301, are appli- 
cable to al forms of arched ribs whatsoever under vertical loads, which depend 
upon their own stiffness, and not upon spandril bracing. 

li. =. R.—As the pressure on any one side of the column would be eractly 
balanced by the pressure on any opposite side, bending would not be prevented so 
long as the fluid retained ils mobility, and, as water is fluid under all known 
pressures, the column would not be stiffened. 

¢. B. (Montrose).—1. Fuel could be burned as you propose 2. Fire-brick. 
We presume you propose to use the heated air in a cylinder like steam. You 
will find it tinpossible to do so Uf the temperature be high, because you cannot 
employ @ lubricant. Heated air engines have invariably failed from this cause. 

WLACKSMITH.—We have not space here to reply at length to your questions, 
Tempering steel is a very nice process, much depending on the practical skill of 
the temperer, and very little on empirical rules. Welding steel ig a yet more 

operation ; sal ammontac and borax mized constitute the flux generally 
wed. We advise you to procure Eade s admtrable little treatise on the Manage- 
meat of Steel, fourth edition, It is the best work in existence on the subject,and 
will supply you with the Sullest information, 

Deer sEA.—1. Lf the specrfic gravity of the cable is a mere trifle greater than that 
ef sea water tt will sink to the bottom in time, See THE ENGINEER for 

y Sth, 1866, page 12. 2. Certainly not. For all practical purposes the 

gravity of steel and iron are identical; but a cable made with steel wires 

« half as strony again as one constructed of iron wire. 3. A consider- 
ia would be thrown on the cable by the drag through the water. 
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E. Q.—/rcn does not acquire cohesion by repeated fracture. It is certain, how- 
ever, that if iron be stretched up to a certain point its strength is in one sense 
increased, but the work which ut is capable of performing by stretching or 
dejleciing is reduced; in other words, although its tensile strength is increased, it 
becomes brittle and snaps suddenly, instead of being gradually drawn asunder. 


Mr. Kircaldy’s treatise on the Strength of Iron, which you can obtain through 
any bookseller, will, we think, supply you with all the information at present 
* available on this point, 

A NAVAL ENGINEER.— As the framing of engines assumes an 
Sorms, vo rule can be laid down for caleul g us di |, and, as a result, 
we Jind a great diversity in practice. Your calculations are right in principle, 

ve frame must not only be strong enough to bear the strain of the steam on 
uder lids, but strong enough to meet all sorts of twists and shocks caused 
by the straining of the ship in a heary sea, priming, racing, &c. Experience 
is the best teacher in such matters, and you cannot do better than analyise the 
proportions adopted by some of our best makers of marine engines. 

Exratum.—ZJn the article headed, ** Boiler Explosions in 166,” which appeared 
in our impression for February \5th, for** Mr. Hillar,” read “ Mr. Hiller’’ 
throughout. 
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TESTING OILS. 
(To the Editor of The Engineer) 
S1R,—Any of your readers who would say what they have found the best 
method of testing lubricating oils would conter a favour on c. G. 
Manchester, February 27th, 1867. 





THE COST OF HEATING THE HOUSES OF PARLIAMENT. 
(To the Editor of The Engineer) 

Sir,—If any of your correspondents will give me an approximate idca of 
the cost of apparatus for heating and ventilating the Houses of Parliament, 
and aio the pearly expenditure on the same, in detail if possible, they wili 
greatly oblige. MUTATIS MUTANDIS, 








PUDDLING MACHINES. 
(To the Editor of The Engineer.) 

Sirn,—I see that a prize is to be given for the best coal-cutting machine. 
This will no doubt prove a strong inducement to inventors. I would recom- 
mend ironmasters to offer a prize for a good system of machine puddling, and I 
have do doubt that we should soon have machinery to lighten the til of 

February 27th, 1866. A PUDDLER, 

SEWING-THREAD MACHINERY. 
(To the Editor of The Engineer) 

Sir,—Could you give me the address of a maker of doubling, twisting, and 

finishing machinery for machine sewing-thread ? JAIME BALADA, 





GRINDING MACHINES. 
(To the Editor of The Engineer.) 
StR,—Can any of your readers inform me where I can procure a machine to 
grind ‘cat gold,” or *‘ glimmer”? Is there a machine which will slice beetroot 
nto regular thicknesses without injuring the juice ? T.G. 
Breslau, February 8th, 1867. 
BUENOS AYRES ROLLING STOCK, 
(To the Editor of The Engineer) 

Str,—In your notice of the rolling stock of the Buenos Ayres Great Southern 
Railway you say, that the drawings are made by me, and I was also em- 
ployed as Mr. Trevithick’s in the superi a of its 
That is all right enough, but will you permit me to make it quite clear that 
this stock was designed by Mr. F. H. Trevithick, so well known to the railway 
world, whose designs were, of course, approved by the engineer-in-chief of the 
railway, Thomas Rumball, Esq., C.E., of 14, Buckingham-street, Strand. 

WILLIAM TOU. 








27, Great George-street, Westminster, S.W., 
February 23rd, 1867. ——s 
THE STRENGTH OF CYLINDER ENDS. 
(To the Editor of The Engineer.) 

S1R,—About five years since you were good enough to insert a communica- 
tion from me, requesting information as to the method of calculation to be pur- 
sued in reference to the flat ends of cylindrical vessels subject to internal pres- 
sure. This failed to evoke any reply, and, being still in the dark on the 
subject, I would ask permission to renew question, w to this : 
How are we to determine the thickness of metal in a cylinder end to bear a cer- 
tain distributed load, leaving all ribs out of the question? That there is some 
analogy between this and ordinary beams I believe, but to imagine the circle 
split up In so many portions would be equivalent to considering the breadth 
at centre as nothing—to say nothing of the influence of lateral cohesion; 
while to consider the several portions as cantilevers would amount to making 
the depth at centre O—which common sense tells us to be wrong—with the ordi- 
nary attachment to the shell. If you or some correspondent will kindly 
supply the clue to the solution of this, dispensing with /’s, I shall be greatly 


iged. H. 58. B. 
February 25th, 1867. 








MEETINGS NEXT WEEK. 
INSTITUTION OF CIVIL ENGINSERS.—Tuesday, March 5th, at eight p.m.— 








“On the Working of Steep Gradients and Sharp Curves on Railways,” by 
Captain H. W. Tyler, R.E., Assoc. Inst. C.E. 

SOCIETY OF ENGINEERS.—Monday, March 4th, at half-past seven p.m.— 
**On Certain Methods of applying Screw Piles in the Construction of a Wrought 
Iron Girder Bridge at Verona,” by John J. Horner, C.E. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meeting, 
Monday, March 4th, at half-past eight p.m.: ‘*The Atlantic Cables of 
1857-f8 ; also those of 1865-66.” Tuesday, March 5th, at half-past eight p.m.: 
Adjourned discussion on Mr. James Reddie’s paper, “* On Manning the Navy,” 
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IRON-CLAD SHIPS. 

Tue relative merits of broadside ships and monitors are 
now being more keenly, avd even fiercely, discussed than 
ever, and it is to be regretted that no naval architect has 
attempted as yet to combine the good qualities of both 
systems in one which may be embodied in the ship of the 


future. The task is difficult, but it is not impossible of 
execution. Had as much thought and ingenuity been 


expended on it as have been wasted in the endeavour 
to prove that the broadside must be better in all respects 
than the monitor, or the monitor than the broadside, it is 
not unlikely that the difficulty might have been overcome 
long since, and England blessed with the possession of 
sea-going monitors lodging their crews with comfort, and 
competent in every respect to act the part of efficient 
cruisers. The principles on which such a combination must 
be based may be easily explained; and the moment they 
are clearly comprehended it will be perceived that no in- 
surmountable caetasies lie in the way of producing nearly 
impregnable ships, on board which large crews may live as 
they live now on board our finest frigates. Nothing more 
can be required from any system of naval construction. A 
fleet fully complying with these conditions would be so 
nearly perfect as to leave little or nothing to be desired, 
and it will be easily understood that ships more comfort- 
able than existing monitors, even though not perfectly 
comfortable, and more impregnable than our most impreg- 
nable broadside ships, even though not absolutely impreg- 
nable, should be better than either the monitor or broad- 
side system as it now exists, and would be admirably 
adapted to represent our naval strength. 

Setting aside for the time all minor considerations and 
addressing ourselves to broad principles, we may sum up the 
relative merits and defects of the monitor and the broadside 
systems in a very few words. The monitor shows a very 
small mark to an enemy, and, as a consequence of the 
reduction in surface to be protected is enabled to concen- 
trate her armour in a belt of great thickness, and one or 
two turrets mounting very large guns. As a result it is 
very difficult to hit a monitor, and having hit her it may 
be made still more difficult to penetrate her. Besides this 
the monitor does not roll, and therefore supplies a steady 
gun platform. On the other hand, she possesses little 
margin of flotation; she requires special expedients for 
ventilation; has little or no deck room for her crew either 


| above or below, and therefore provides only indifferent 
| accommodation for men when at sea. 


Lastly, from the 
nature of her armament and the way in which her guns 
are mounted, they can only be worked slowly, and they 
are necessarily very limited in number. 

The broadside ship, on the other hand, exposes an im- 
mense surface to the shot of an enemy ; and, as a conse- 
quence of the great dimensions of this surface, it is impos- 
sible, to carry thick plates unless the hull is of excessive 
size. Armour-clad frigates roll heavily in a sea-way, and, 
upon the whole, do not make good weather. But against 
this, they mount many more guns than the monitor, and 
they can work their guns much more rapidly, as their ’tween 
decks are far roomier than any turret ; and, lastly, they 
provide the fullest possible accommodation for large bodies 
of men for long periods of time. We have endeavoured to 
show in a previous article, that the functions discharged 
by English ships are very unlike those performed by the 
fleets of America, and, indeed, are in one sense unique, 
America having few or no colonies to defend, requires a 
fleet almost solely for home service and the protection of 
her commerce. She might in the event of war call home all 
the ships she has on foreign stations to take care of New 
York or Philadelphia ; but such is not the case with us. 
Our service is essentially foreign at all times; and in the 
event of war so far from recalling ships we would be 
compelled to send them to the protection of our im- 
portant colonies. It is evident, therefore, that the Ameri- 
can monitor in its present form is, as we have already 
said, unsuitable for the fleet of England, and the system can 
only be called in to play an important part in the future by 
so modifying it that a defect of minor importance to 
Americans, but of the greatest importance to us, may be 
removed. In one word, monitors would suit us admirably 
if they provided efficient comfortable accommodation for 
their crews. In order to explain how this object may be 
attained, we shall take the principal features of a supposi- 
titious ship as an illustration. This typical “ship of the 
future” would be, say 280ft. long, and 47ft. beam, with a 
double bottom and a flat floor. She would carry a 
belt of armour right round some 9ft. wide, made of plates 
10in. thick, supported on a Chalmers backing. Into the 
details of its construction it forms just now no part of our 
purpose,to enter. The weight of the armour, including the 
Chalmers’ ribs, &c., but not the timber, would be about 
480 lb. per square foot—that of plates 12in. thick. The belt 
would rise above the water line only 2ft., except near the 
middle of the length of the ship, where it would rise to a 





total height above the water of about 16ft. for a length of 
60ft. Forward and aft of this would run a flush deck, 2ft. 
out of the water, plated with about 3in. of iron to deflect 
shot. The hatchways would be provided with iron trunks 
rising as high as the top of the armour in the centre of the 
ship. ‘Two transverse bulkheads, the forward one carrying 
10in. plates and the after 8in. plates, would convert 60ft. of 
the length of the ship into a casemate as wide as the ship. 
The corners of the casemate would be rounded off and fitted 
with ports. The armament of the ship would consist of 
six of the heaviest guns to be had, mounted on Captain 
Scott’s turntables illustrated in our pages a few weeks 
since. By the aid of these tables two guns could be trans- 
ferred to the ports in the forward and two to those in the 
after bulkhead at pleasure, and in this way the advantage 
of a right, or nearly right a-head fire, would be secured far 
more efficiently than with the turret. The ship would be 
propelled with twin screws. 

If our readers have followed us thus far they will see 
that we have described what is virtually a heavily-armed 
monitor, with a casemate mounting six guns instead of 
two turrets mounting four. Such a ship should be prac- 
tically impregnable—at least, it is improbable that any 
guns in use would easily penetrate a Chalmers target with 
10in. plates, and at least two feet of backing—and would 
command as great a range of fire owing to the system 
adopted in mounting her guns and in the disposal of her 
ports, as any turret ship. So far, in point of fact, we have 
a good monitor with all a monitor’s advantages and defects, 
and nothing more. We have yet to provide accommoda- 
tion for the crew. In order to effect this, a complete set of 
upper works would rise from the shot-proof deck to a level 
with the top of the casemate. No attempt whatever should 
be made here to keep out shot. On the contrary, every 
effort should be made to facilitate its passage by forming the 
upper or top sides of the ship of materials so thin that shells 
would find no point d’appui on which to explode, Thin 
tough steel teed = secbably be the best material; and if it 
were sufficiently strong to stand the wash of the sea 
little more would be required. A space of six or eight 
feet would intervene between the ship’s sides and those 
of what we may, for convenience, term the living deck. 
This space would be kept clear for the forward and 
aft fire of the guns. In port, life-lines might be rove 
in suitable stanchions, and much more deck-room pro- 
vided by taking in this space; but at sea this portion of 
the deck would be as uninhabitable as the main deck of the 
Miantonomoh or Dictator. The living deck would of 
course fine off insensibly into the curves of the bow and 
stern, and a few light broadside and chase guns—say 100]b. 
rifles—-might be carried in it to be used when pursuing un- 
armoured ships, &c. In action, the deck forward and aft of 
the central casemate would be left uninhabited. The 
enemy’s shot and shell might traverse it freely, or even 
blow the upperworks to pieces, without endangering the 
safety of the ship, or rendering her less efficient as a war- 
like machine. After an action which inflicted very serious 
damage she would find her way to port, and the patching 
up of her thin sides would be very inexpensive. Such a 
ship would provide excellent accommodation for a large 
crew, and would be in no respect less safe or less efficient 
than a monitor. 

Owing to the fact that her top sides would coincide 
with the main timbers for a great portion of her length 
near her bows and stern, both these last might be formed 
as in an ordinary broadside ship, and as the former 
especially would rise high out of the water, the vessel 
might be driven head to sea in a way that could not even 
be attempted with a monitor. Rolling would be in a great 
measure prevented by two causes. In the first place, 
except at the bow and stern and amidships, the waves 
would have no fair surface up which to run, and elsewhere 
they would be caught in the wide channels intervening 
between the upper works and the top of the armour belt, 
and would by their weight counteract the influence of a 
sea on the other portions of the hull. A vessel of this 
type could carry light masts and a fair spread of canvas, 
the shrouds and stays extending no further than the 
bulwarks of the living deck. Their spread would be less 
of course than it would be if the whole beam of the ship 
intervened between the dead eyes on opposite sides, but 
this would be of minor importance compared with the fact 
that by the proposed arrangement guns could be fired 
directly ahead or astern, an object which has never yet 
been accomplished either in turret or broadside ships, with- 
out the use of special bow or stern guns. 

We have spoken of very heavy armour, and it remains 
to consider whether the plates could be carried to as much 
advantage in the vessel we have sketched as in a turreted 
monitor. As the armour belt and the plated deck are as 
necessary to one ship as to the other, we may re them 
as appearing on both sides of the equation, and therefore 
they may be eliminated without further ceremony. The 
comparison will then stand between the turrets and the 
casemate. In order to protect six guns three turrets will 
be required. If we take the mean diameter of these as 
being 26°5ft., and the total height of turret covered with 
plating at 10ft., we shall have in round numbers about 800ft. 
of surface per turret, or for the three 2400 feet, weighin 
480 Ib. per foot, orabout 515 tons. To this must be add 
all the gearing, backing, bolts, framing, &c., which may be 
roughly estimated at about 300 tons, more or less. The 
casemate would offer a total surface of rather less than 
2568ft.; 8in. armour should suffice on the after bulkhead. 
Assuming, however, that the armour is of the same thick- 
ness throughout, and making no deductions for port-holes, 
we have for the casemate armour a gross weight of 550 
tons. To this must be added the framing and backing. 
These need not necessarily be much stronger than those 
of the turret, and therefore the weight per foot will be 
the same, but the training gear of the turret would not be 
required, and thus, although the Scott turntables would 
increase the gross weight slightly, the casemate would 
hardly weigh as much as three turrets. By reducing the 
number of guns to four, and of turrets to two, the case- 
mate might be shortened and lightened; but the bulkheads 
being constant quantities, the balance of advantages in 
point of load would then be against the casemate. We 
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have still the upper works against the typical ship, but it 
must not be forgotten that the pilot house, the armour 
plating protecting,the bases of the funnels, and the stage 
or promenades which constitute the substitute for the upper 
deck, in monitors, weigh many tons. The composite ship, 
as we may term her, might weigh more on the whole than 
a monitor, but she could carry a much stronger crew; keep 
the sea without a convoy, and carry coals for an extended 
cruise. She could sail too, and reserve fuel for emergencies, 
and this no true monitor yet built can do. In every re- 
spect the typical ship would be superior to any monitor; 
nor is there anything crude or untried in the details 
of the design. That the heaviest guns can be worked 
with great rapidity on the broadside is perfectly well 
known. The idea of constructing a light living deck fore 
and aft of an armoured casemate isnot new in any way; 
to go no further, such a deck may be found in many 
of Mr. Reed’s ships. Even the idea of construct- 
ing it inboard, deck-house fashion, is not novel, as the 
principle has already been most successfully carried out in 
some large armoured gunboats belonging to one of the 
South American powers. Our most eminent naval autho- 
rities are agreed that an unarmoured broadside is safer than 
one badly armoured ; and even were it necessary for a 
crew to remain and fight guns in the light living deck we 
have described, the men would probably be safer than they 
would be in the Warrior’s batteries, as it would be very 
difficult to explode shells on the thin plates. The only 
thing untried in the entire scheme lies in combining 
a living deck, uwnarmoured, with a veritable monitor 
having a principal water-tight armoured deck close to the 
water line; and so far as we are aware, the proposal was 
first made in anything like a complete form in this jour- 
nal. ‘That itis feasible we do not doubt, and we believe 
that_in the design the main features of which we have indi- 
cated rather than defined, will be found all the elements 
of the only system by which the principles embodied 
in the American monitor can be successfully adapted 
to the service of Great Britain. 


LIQUID FUEL. 

WE have lately, had the opportunity of witnessing two 
experiments on the application of petroleum and creosote, 
or “dead oil of tar,’ together with other cognate sub- 
stances, to the purposes of steam fuel. When this subject 
was first brought prominently before the public two or 
three years ago, the views of its promoters were of so 
visionary a nature that it was impossible even to assume 
that they believed in them themselves, and the idea of 
their being made the subject of serious consideration by 
scientific or commercial men would have been perfectly 
absurd. It was then proposed to use oils, ranging in price 
from £8 to £20 a ton, as substitutes for coals which could 
have been obtained at home for as many shillings, and in 
almost any part of the globe for less than half the cost of 
the cheapest oil on which experiments were made. As a 
mnatter of course, the advantages on which any claims to su- 
periority in petroleum would rest were exaggerated so as 
to meet the ditference in commercial value between it and 
coal, which could not be concealed. Indeed slight extension 
of this same system would have enabled its supporters to 
advocate the use of rectified spirits of wine by the Cunard 
Company, relying on the operation of the Maine liquor law 
for a cheap export supply of that article, or of pure carbon 
in the form of diamonds by the Royal Mail Company, who 
would have the great advantage of generally being able to 
use some of their cargo if through stress of: weather their 
bunkers became exhausted. 

At the time we speak of it was deliberately stated by the 
most moderate petroleum agitators that five times the duty 
of the best steam coal could be obtained from it, and some 
of its enthusiastic admirers committed themselves to even 
more egregious absurdities. Practically the duty asserted 
might just as well have been fifty times or five hundred 
times that of coal, for an attempt at commercial application 
of the fuel on any of these assumptions would have been 
equally a failure. 

Referring in our impression of the 27th January, 1865, 
to this subject, we referred briefly to the chemical consti- 
tution of petroleum, and showed that its power as a calorific 
agent could not much exceed one and a-half times that of 
the best steam coal as supplied to the English navy. The 
experiments we have recently seen fully confirm our view 
of the theoretic value, for, although the evaporation of 
nearly 19 lb. of water to 1 1b. of fuel in one case, and 
rather more than 19 lb. to 1 lb. in the other—which would 
give almost double the duty of the best coal—has been 
obtained, yet the excess over the theoretic value of the 
fuels employed is to be attributed to the use of steam in 
the furnace, by the decomposition of which hydrogen is 
disengaged, and, entering into combination with the carbon 
of the fuel is free, as a constituent of the hydrocarbons thus 
formed, to combine with oxygen. 

How far this apparent gain of, perhaps, 25 per cent. over 
the real effective duty of the fuel employed is a substantial 
gain, we are not prepared to say ; against it must be 

laced the loss of this steam itself abstracted from the 
Sethe without being applied through the engine to the ac- 
complishment of useful work. The application of steam 
in the same manner, and its use simply as a fuel in conjunc- 
tion with coal and other solid fuel, is by no means new, but 
we are not aware of any tangible economic results there- 
from, or that the practice has anywhere been permanently 
adopted from its being known to effect a positive saving in 
coal. The action of steam in combination with liquid fuel, 
however, may possibly be of a much more advantageous 
nature, and a positive gain be established by the expendi- 
ture of a portion of the steam generated. Whether this be 
the case or not, we have not yet sufficient data to decide, 
but the use of the steam jet is otherwise essential to both 
the systems which we are about to describe, viz., that of 
Mr. Richardson, of which some notices have already ap- 
peared, and that of Mr. Harrison Aydon, patented last 
year under the names of Wise, Field, and Aydon. 

Supposing we were to admit the full performance of 
19 lb. of water evaporated by 1 Ib. of fuel to be all pure 


gain, without making any deduction for the steam em- 
ployed, were there no modification in the nature and cost 
of the article proposed to be used, we should still be so 
far from the region of possibility as regards the practical 
application of petroleum, that the subject would be un- 
worthy of serious attention; but both the present experi- 
menters, particularly Mr. Aydon, have turned their at- 
tention to the use of creosote and other substances more 
or less the refuse of previous distillations, and at present 
at least of very small value. Besides, the price of petro- 
leum and shale oils has considerably fallen, that of the 
crude petroleum operated upon in Mr. Richardson’s last 
trial at Woolwich being set down at £5 per ton, and that 
of. once run oil at £10. But of the practicability of ever 
using so expensive an article as this last, even in small 
admixture with cheaper substances, we are altogether 
sceptical. 

The fuels tried by Messrs. Field and Aydon so far have 
been only dead oil of tar, a liquor remaining after the ex- 
traction of some of the hydrocarbons from coal tar, and a 
semi-fluid substance which remains after the extraction of 
parattin from coal oil, The latter article has been sent up 
from Liverpool by manufacturers who are at present 
only desirous of getting rid of it at any price, and 
certainly any one who saw its combustion proceed- 
ing as we did in the Cornish boiler at Messrs. 
Field’s candle factory would have uno hesitation in 
saying that the desired object had been fully ac- 
complished. The value of the creosote, or dead oil of 
tar, used in both the Woolwich—Mr. Richardson’s— 
and the Lambeth—Mr. Aydon’s—experiments, is stated at 
from 15s. to 20s. per ton. We believe that at present it is 
a drug in the market, and might be obtained at a nominal 
cost; but we doubt if there are suflicient sources for th: 
supply of any very large demand. Mr. Richardson's 
method of using petroleum oils and other fluid substances 
as fuel has already been noticed in THE ENGINEER, and the 
particulars of a series of experiments made at Woolwich 
last summer under the inspection of the authorities there 
have subsequently been given. The plan which he adopts 
consists in using a fire-grate, or rather hearth, of porous clay, 
and jn supplying the oil by one or more channels running 
longitudinally through this block of porous material; the 
oil permeates the mass, and rising through it is rapidly 
volatilised, burning constantly asa gas in the furnace. He 
now uses jets of steam entering with the oil and rising 
with it through the material. 

The introduction of steam into the fire space is an abso- 
lute necessity in burning oils on this plan, for without it 
the quantity of smoke and soot produced would be unen- 
durable, and the loss of carbon carried off in this way would 
reduce the caloritic etiect of the fuel to a point very low; 
but as the steam is rapidly decomposed in the high tem- 
perature of the furnace, its hydrogen constituent takes up 
this escaping carbon by a powerful affinity, and, as already 
observed, gives rise to new heats produced by combinations 
with the oxygen of the atmosphere. 

We understand that Mr. Richardson first introduced the 
steam directly by a jet into the fire-box, and that the modi- 
fication of introducing it with the oils by channels in the 
porous hearth was a subsequent improvement, leading to 
his application fora second experiment at Woolwich, which 
terminated on the 11th ult. He has furnished us with the 
following particulars on the subject :— 

The petroleum boiler at Woolwich has four fire-places, each 3ft. 
3in. in length, 12in. wide, and 10in. high, too small to allow of any 
quick or great combustion of fuel, or to allow the steam jet 
full action. The steam jet to each fire-place is one-eighth in 
diameter, and seldom can be turned on more than a quarter full. 
The smoky oils require a greater amount of steam than can be given 
them in these fire-boxes, 

To start the boiler oil only is used, not coal. The rule is to begin 
with thin liquid oil, such as once run; when steam is up to 10 |b. 
pressure, the fires are turned down, and the tubes swept; this done 
the fires are again put on, and the steam jets applied gradually, 
increasing the supply of steam till all smoke has disappeared. Two 
only of the four tire-places are arranged with the latest improve- 
ments. One of the remaining two is defective from a leak in the 
boiler, and in the other the steam is not admitted in the way which 
I have found to be must beneficial. The experiments from the 5th 
to the 11th inst. inclusive were conducted in the two first-named 
fire-places only, which had a total grate surface of 8*94ft., and the 
total fire-box and tube surface corresponding to these grates was 
157 square feet. The results of the experiments were as follows, 
viz. :-— 

5th February, 1867.—4500 lb. of water evaporated, at the rate of 
msc Ib. of water to 1 lb. of oil. Eight hours’ trial. Thick black 
smoke. 

6th February. —4000 Ib. of water evaporated, at the rate of 12°42]b. 
 lngaaed to 1 Ib. of oil. Eight hours’ trial. Smoke very mode- 
rate, 

7th February.—3500 lb. of water evaporated, at the rate of 12°15 1b. 
of water to 1 Ib. of oil. Six and a-half hours’ trial. Smoke 
moderate. Creosote and shale oil mixed used. 

8th February. —3500 lb.of water evaporated, at the rate of 13°67 Ib. 
of water to 1 lb of oil. Seven hours’ trial. Smoke moderate. 
Creosote and heavy oil used. 

9th February.—4000 lb. of water evaporated, at the rate of 16°121b. 
of water to 1 lb. of oil. Six and a-half hours’ trial. Once run 
oil used. The fires burnt clear and bright, and required very little 
attendance. 

11th February.—35001b. of water evaporated, atthe rate of 18‘91Ib. 
of water to 1 1b. of oil, Creosote used only. Smoke moderate, 
but very thick and black when the oil was run in too quickly. The 
tubes moderately foul at end of trial. 6.5 minutes’ trial. 

The various fuels used were Burslam, once run, sent by J. Slater ; 

once run and crude from Plas-yn-Mhowys, near Mold ; and common 
creosote, from Bow. The value of the crude oil is £5 per ton; 
once run, £10; and creosote, from 15s. to 20s. I have yet another 
fuel to test, naphthaline, more powerful than creosote, and less 
in price. 
The boiler had not been used for seven months previous to this 
trial. All the gentlemen who visited it during the experiment 
expressed it as their opinion that it was too small to allow the 
process to be properly carried out. Ihave asked permission to 
use a common marine boiler to test these fuels thoroughly, 

It is much to be regretted that both this experiment and 
the first Woolwich trial of Mr. Richardson’s system were 
made in a boiler clearly unsuited to the fuel; less suited, in 
fact, than a tolerably well constructed marine boiler 
would be. It seems to us quite possible that the smoke, 
which was not altogether obviated when creosote—the 
cheapest fuel—was used, might have been beneficially con- 
sumed had the fire-box been larger. It is also stated that, 





with a larger fire-box, more rapid combustion would be ob- 





tained, and therefore an increase in the evaporative power 
of the boiler in proportion to its heating surface. It will be 
seen from the data of the foregoing experiments that such 
an improvement would be essential to the success of the 
system, for the quantity of water evaporated per foot per 
hour in these trials has not been up to what the perform- 
ance of a marine boiler should be. It is essential in ap. 
plying Mr. Richardson’s system, that the boiler should have 
a waterspace under the ash-pit, for upon this he lays his 
porous fire-grate which speedily becomes red-hot, and 
would soon be destroyed, besides burning any iron plate 
on which it rested, if the heat were not constantly ab- 
stracted by a surface in contact with the water of the 
boiler. Otherwise we see no obstacle to the application of 
the liquid fuel burner to any boiler of good constructi on 
or even to its occasional substitution for coal-burning 
arrangements without much expeuse. 

The plan adopted for burning liquid fuel by Mr. Aydon, 
and now in operation at Messrs. Field’s works at Lambeth, 
differs essentially from the above, aud is characterised by 
much originality in conception. ‘To describe it in a few 
words, it consists in the application of Rimmel’s scent 
distributor, to the injection of liquid fuel into the fire 
box and its intimate admixture with superheated steam 
ull tank placed a 
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foot or two over the fire door, 2nd a steam pipe is led 
through it to keep the oil in the ne ary state of fluidity; 
from a cock in this cistern thin stream of oil is kept 
running into a funnel, which conducts it to a point m 
front of the tire door, where it com in contact with a jet 
of highly superheated steam, and carried into the 

ce in the form of spray, intimn d with steam of 


furha 
\ SB aire covered 


Ve 





with | ll rs, Wiil h l li i t, Dut do not 
Sens Dy . id a bl k o ! ol tire-brick is 
placed ‘acre t! wee, TIS ly higher than 
an ordinary ori . (va enverliy jet of 
steam and oil is directed, and | Lin all directions 
as it strikes it, bursting into a splendid hydrocarbon flame, 
which can be extended by the judicious management of the 
air and gases to almost any length. 

p he quality of the flame leaves u thing to be desired, and 


in volume it can be regulated toa nicety. The experiments 
hitherto tried at Messrs. Field’s fa tory have been limited 
to some tests of evaporative power, and the still more prac- 
tical one of working the factory engine with the boiler 
raising steam in the manner above described, but we are 
not in possession of such data as would enable us to give 
the rate of evaporation per foot of heating surface per 
hour, or to specify the number of pounds per hour of oil 
that may be burned in a fire-box of a given capacity with- 
out generating smoke. 

The only liquid fuel hitherto tested for evaporative 
efficiency has been creosote, which Messrs. Aydon and 
Field found to give a duty of 19°5 1b, of water evaporated 
per pound of fuel used. When we saw the boiler at work, 
coal-oil refuse, after extraction of paratlin scale, was 
undergoing a trial, in which Mr. Aydon considered tha 
it was giving about the same duty as that obtained from 
creosote. 

We can ourselves testify to the extreme brilliancy of the 
hydrocarbon flame in the furnace, and to the complete ab- 
sence of all smoke, although the boiler, a 10-horse power 
Cornish, was being rather urged to raise steam quickly for 
starting after dinner. The two pipes for superheating the 
steam used in the jet are run just under the crown of the 
flue, and, therefore, pass through the hottest part of the 
fire space. We should rather fear a rapid wear in this part 
of the apparatus, but the other arrangements are exceedingly 
simple, and no delay worth mentioning would occur in 
changing from oil to coal burning, or vice versa. 

The steam-jet used is ,.in. in diameter, which, at a 
pressure of 3U1b, on the inch, would perhaps emit one- 
tenth of the steam generated in the boiler, which is 10ft. 
long by 4ft. diameter, with a 2ft. flue. The steam thus 
expended must of course be deducted from the net 
effective performance of the fuel. We noticed one draw- 
back in connexion with Mr. Aydon’s system which, if 
not obviated, would be a serious objection on board ship, 
viz., the great noise made by the steam-jet. If the sound 
must necessarily increase in proportion to the quantity 
of fuel consumed, the thunders of artillery in a naval 
engagement would be completely drowned by the “ trum- 
petting” of boilers generating tens of thousands of horse 
power. It is, however, considered possible greatly to 
diminish, if not to extinguish, this disagreeable feature in 
the invention. 

The fact of a duty double that of coal having now 
by two systems been obtained from substances which 
bear at present a comparatively low price, invests this sub- 
ject with practical interest, and we are the more disposed 
to approach it on account of the moderation and reason- 
ableness of the views of its present advocates, We there- 
fore propose in a future number to consider the possibility 
of the practical application of these fuels on board ship, to 
which unfortunately many serious objections present 
themselves. 


SAYETY VALVES. 

Tue common conical safety valve with its lever and 
weight, constitute a very simple apparatus; yet there are 
certain questions connected with its operation which in- 
volve nice points in natural philosophy, and do not admit 
of easy solution, Every one who is practically familiar 
vith steam machinery knows that safety valves seldom 
blow off freely until the pressure in the boiler is considera- 
bly higher than that proper to the load. The fact is so 
well known, indeed, that its true significance is forgotten; 
and a really curious phenomenon is looked upon as too com- 





mon an occurrence to deserve a moment's thought. The 
action of safety valves is, however, a matter ol considerable 
practical importance, and, therefore, whether the problems 
presented to us are investigated by the man of pure 
science, or by the practical mechanic, good may be done. 
It is impossible, indeed, to form any theory of the action of 
the safety valve without the aid of a knowledge of natural 
laws which seldom falls to the share of a working man; 
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but it must be remembered that safety valves sometimes 
refuse to blow off even when the difference between the 
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load and the boiler pressure is very well marked, from | 


causes Which have nothing more recondite about them than 
the improper fitting of a lever, or the rusting of a joint. 
These are things which the practical mechanic can compre- 
hend in a moment without any aid from science. But after 
every allowance has been made for imperfections in me- 
chanical arrangement, the broad fact still remains that 
safety valves will not rise far from their seats, or blow 
freely at the pressure to which they are loaded; and it will 
be worth while to consider this fact without complicating 
a not very simple question by the introduction of others 
connected with the action of a lever, or the precise mode 
of loading adopted. 

At a remote period in the history of the steam engine, 
thin copper plates were fitted to apertures in the tops of the 
boilers by way of safety valves. If the pressure became 
too great, the copper gave way; it was blown out en bloc, 
and the steam escaped. If, now, we place a safety valve 
on a boiler, and load it, say by a weight suspended inside 
the shell, we shall have something analagous in one 
sense to the copper plate; and any person who had never 
seen the apparatus at work would say that the valve being 
held down by a certain load would be raised and ejected 
bodily, like a soda-water bottle cork, the moment the pres- 
sure at all exceeded that to which it was loaded; indeed, 
this ejection would actually take place if water acted on 
the valve instead of steam. Now, in practice, we know that 
nothing of the kind takes place. As soon as the pressure 
just exceeds the load, the valve will rise very slightly from 
its seat; as the pressure increases, it will rise higher and 
higher; but it will not be ejected forcibly under any cir- 
cumstance which ordinarily arise. Let us now examine 
these phenomena a little more closely. We find that by 
the first rise of the valve steam is permitted to escape, 
and a current is established. A longer or shorter pillar of 
steam ascends continually beneath the valve, at a greater 
or less velocity according to the area of the opening left 
by the rise of the disc, and on the top of this column the 
valve floats, as it were suspended like Mahomet's coffin. 
It is evident from this that the distance to which the valve 
rises from its seat bears a definite relation to the pressure 
exerted beneath it. Thus, if we suppose that it cannot 
with a given load be kept from rising with a given boiler 
pressure to a distance equal to the one-hundredth of an inch 
from its seat, by increasing the boiler pressure a few pounds 
the distance may be in sed to perhaps one-tenth of an 
inch, and so on. It is clear, therefore, that when the valve 
rises slightly, the pressure of the steam on its under side is 
diminished. This appears to be indisputable. The force 
tending to lift the valve and the force tending to keep it down 
must balance « ach other, orelse the valve mov ing in obe diencé 
to the more powerful of the two, will open still further, or 
close. The pressure immediately under the valve is in all 
cases measured by the load on it; but the pressure immediately 
under the valve and that in the boiler are not- identical, 
and, therefore, the load on the valve does not measure 
boiler The load on the valve measures the pres- 
sure under the valve; but we cannot measure the boiler 
pressure even indirectly by-its aid, unless we can pre- 
viously determine the proportion which the pressure be- 
neath the valve bears to that in the boiler. The difference 
between the two is usually very clearly marked, and the 
problem presented for solution is simply to determine why 
the pressure on the face and conical sides of the valve is less 
than that in the boiler. In the first place, as steam possesses 
weight and momentum, the ascent of a column tending to 
the orifice of escape, ought to increase the pressure on the 
valve as a result of vis viva; but, apparently, no such ac- 
tion takes place. If we fix the safety valve on the top of a 
long tube, the difference will be more marked than if the 
valve is fixed on the boiler shell directly; and we can in 
this case imagine that something is lost by the frictional 
resistance due to the sides of the pipe. But all this in no 

y aff he fact that a safety valve fitted immediately 
on the shell will sit balancing on a pressure of steam much 

ater than that to which it is loaded without rising or 
falling, unless an additional force is impressed on it. As 
a rise of much less than the hundredth part of an inch 
will suffice to render this manifest, it follows that the 
reduction in pressure must take place within this space; 
or if we may be allowed to use the illustration, we may 
suppose that just under the valve there is a film of 
steam say the one-hundredth part of an inch thick, one 
side of which exerts a pressure equal to that in the boiler, 
while the other exerts a pressure equal to that to which the 
safety valve is loaded. This statement may appear absurd, 
yet it is impossible to resist the conclusion that it very 
nearly expresses exactly what takes place beneath a safety 
valve whenever steam blows off. 

There is only one theery which will explain this pheno- 
menon, and in the absence of extended and careful ex- 
periments which have yet to be carried out, it is impossible 
that the theory can be otherwise than crude. It seems 
wrobable that the current of steam splits up at a point close 
coset the valve, and that by some peculiar action 
analogous to that of an induced current, a partial vacuum 
is produced at or about this point. Precisely what 
part the external pressure of the atmosphere plays it is 
impossible to say. The question can only be set at rest by 
causing a valve to blow into a vacuum, maintained by the 
condensation of the steam as it enters If it could be 
seen that, under ordinary circumstances, a partial vacuum 
was found beneath the valve, all the phenomena might be 
explained on the theory of two springs acting in opposition. 
When a valve is held down by a spring balance, it is, of 
course, clear that with each rise in the lever the load on it 
is increased, As the peculiar phenomena under consideration 
are howover manifested just as clearly when the valve is 
held down by a weight, we have preferred to simplify 
matters by avoiding all allusion to a spring balance up to 
this point ; but it must be remembered that every safety 
valve is loaded by both a spring and a weight. The safety 
valves of a locomotive are held down, first by their own 
weight and that of the lever and its appurtenances, and 
secondly by the atmosphere, which constitutes one spring, 
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and then by the wire, which constitutes another. The 
safety valve of a land boiler is held down by its own weight 
and that of its lever and ball, and by the spring of the 
atmosphere. In the first case the load is increased by 
raising the valve and thereby compressing or extending 
the spring. In the second case the load is not increased by 
raising the valve, as the air is not compressed. If, however, 
a partial vacuum is formed beneath the valve, the load will 
be virtually increased, the pressure of the atmosphere re- 
maining constant. Whether the induced current does or 
does not produce this effect with all forms of valve remains 
to be seen; but it is certain that large disc valves are 
actually pinned down close to their seats by the action of a 
current escaping between the two surfaces. 

The entire question is sufficiently interesting and im- 
portant to anilet further investigation desirable, and we 
shall be happy to hear from any of our readers who may 
be able to throw light on the subject. 











DEATH. 

On the 17th January, of cholera, at St. Thomas, West Indies, where he had 
been superintending the erection of an iron pier for steamers calling at the 
port, J. W. BERWICK, Esq., C.E., of Liverpool, in his 37th year. 
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We had the three gems of the Koh-i-noor at once in the 

hollow of our hand before they had passed from Messrs. 

Garrard, who recut them, back again to her Majesty, who 

but a week or two since wore them upon her neck as she 

opened Parliament. The history of these ancient gems— 
the circumstances in which they had changed place and 
owners—the hideous family crimes they had occasioned— 
their future fate, as now by conquest connected with the 
all aroused imagination; but, to us at 
least, the physical and chemical relations of these glitter- 
ing pieces of adamantine carbon, about which so little is 
yet known, seemed more to challenge wonder 
and thought than all their past story or possible future 
fates. 

Few persons have ever the opportunity of holding three 
such diamonds together in the hand, but any of us may 
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| pick up three bits of coal out of a scuttle; having done | 


so, we hold something which chemically is nearly allied to 
the Koh-i-noor, the chief differences being purely those of 
molecular state, though in chemical constitution there is not 


complete identity; but we have now upon our palm a sub- | 


stance in every respect and aspect immeasurably more 
remarkable and wonder-raising to the instructed mind 
than even the great talismanic diamonds of Runjeet 
Singh; we need scarcely add, immeasurably more impor- 
tant to the human race, 

Coal is, indeed, in very many of its aspects and relations, 
probably the most wonderful substance that our planet 
produces. Though there is no mineral substance we en- 
counter—from the mud of a boggy lane or the earth of 
the tillage field to the fissile roofing slate of Snowdonia or 
the lamellar grit of Yorkshire flagging—that does not indi- 
cate to the reflective mind evidences of a design in which 


| the future MAN, though as yet uncreated, was intended to 





play a great and principal part, yet nothing which the 
accumulated knowledge and labour of mankind have 
brought forth from the bowels of our earth so strikingly 
and variously points to the fact that the things under the 
earth have been laid up as a vast, exhaustless, varied 
treasury, designed to be drawn upon by man for the 
purposes of advancement, civilisation, power—for all that 
goes to make up the grand charter of our race—nobly ex- 
pressed, whether the words be admitted as of that which 
the hazy word “inspiration” attributes to them or not, in 
the ancient Jewish scripture, “ Have dominion, and re- 
plenish the earth and aioe it.” 

Let us think for a moment of what we know of the past 
and present of these bits of coal in our hand. Time was 
when it was alive. This material, much as has been the 
change it has since undergone, was once that of living 
plants, endowed with specific form and stature the never- 
wanting tests of life—of life, in the vast chain of which 
upon our planet, that which alone we know, we can see no 
break of link, can conceive no essential difference—of that 
essence uniting itself link by link from the meanest micro- 
scopic lichen, the most insignificant monad, and the earthly 
sovereign, MAN, 

That old old world of rank, moist, and tropic life—of the 
epoch of the true coal measures, and even of the older lig- 
nites —reveals to us, by the skeletons or impressions of those 
once living forms, that the vegetation and the climate had 
one amongst many other ends in view, viz., to lay up at the 
greatest possible rate the vastest possible mass of ever-repro- 
ducing, ever-falling, dying, and decaying wood, and all the 
secretions and juices which, after its kind, that contains. 
Countless plant-forms—some gigantic, many small and 
lowly—expanded and flourished, and gave food and enjoy- 
ment to a special fauna, as ages of day and night rolled 
away—nights soft, hot, vaporous, cloudy; days of heat, 
and rain, and sunshine—as the same sun we look on now, 
ruled cosmically, over all the brooding world upon which as 
yet no human eye had opened. 

At length this scene in the grand prologue to the human 
drama began to reach its close. Fuel for the future “man 
to be” had been laid up. The glorious apparatus—this 
fragment of the mighty Pan—had done its work, and by 
means that have yet to be clearly deciphered by us, was 
withdrawn from life and action, to give place to another 
different in everything of operation, but with the same 
great future, man, steadily in view. Time and compression 
beneath accumulating masses of consolidating mud and 
sand, and changes of temperature and of level, and of 
surface form in the land-shell of the shrinking globe, and 
the chemical reactions of air and water—sea-water as well 
as fresh—carry on the work; the wood and its adjuncts 








that had lived and died is being converted into coal. The 
work was not begun all at one period; the task is still 
going on, and we are endowed with the results in all their 
wealthy variety at every stage of the marvellous process 
which has diamond and graphite at its remoter end, lost in 
depths of time unfathomable as yet, and peat still 
growing, and the buried timber and leafage of modern 
forest lands being sunk hour by hour beneath the 
silt of delta-forming rivers at the other But along 
with coal the mighty machinery gives us as adjuncts a host 
of subsidiary products; petroleum, asphalte, jet, amber, 
ozokerite, fossil wax, and resins, all come forth, from slight 
changes in the apparatus or in the time and conditions of 
its action. 

Can anything be conceived more striking than the series 
of products with which we have been thus endowed? 
Diamond, graphite, mineral charcoal, natural coke (adja- 
cent to trap dykes), anthracite, hard non-flaming coal, hard 
steam (flaming) coal, splint coal, many variations of soft 
caking and flaming coals, tertiary coals (lignites, some as 
dense and black as to be scarcely distinguishable from 
Newcastle coal, others scarcely distinguishable from brown 
peat), brown coal, peat-surface bog, submerged or buried 
timber and foliage, to say nothing of Torbane Hill mine- 
ral, innumerable coal schales, cannel and jet beds, the 
precise place of which in the series we are not fully 
in a position as yet to fix, nor of the <9 or viscid 
coal oils and asphaltes, and the many coal or vegetable 
fossil resins above alluded to. Yet all these are simply 
the wood, so far as chemistry is concerned, deprived of 
more and more of its constituent water, and robbed, by 
gradual oxidation, of more and more hydrogen, so as to 
Jeave a compound residue containing more and more 
carbon. Were we to diverge into details we might enlarge 
the list with many striking offshoots of the main line of 
pre xducts, such as the brown coals of Germany, so rich in 
sulphuret of iron (derived probably from the decay of 
animal matter) that by mere exposure to the air they can be 
made into copperas (sulphate of iron), or the blatter koh! 
of Hesse, in itself of a special chemical constitution, and 
so full of oxidable matter that it takes fire in a few hours 
after being dug out on exposure to air and moisture. 

Yet of all this profuse natural wealth little or no use 
was made by man, in European and western countries at 
least, until about 700 years back, though more than 2000 
years before this the fact was known here and there, that 
from theearth somecombustiblematerials might occasionally 
be dug. The Romans heated their baths more or less at 
Uriconium with Shropshire coal. It is highly probable 
that smelting operations were carried on in Hungary with 
dense lignites at an epoch when the metallurgy of Saxony, 
the most ancient in Europe of which there is any history, 
was yet unknown, and it is possible that the Chinese may 
have employed coal fuel, ages before its very existence was 
substantially known as a fuel in Europe. 

But even down to the end of the seventeenth century, as 
the author of the admirable little work on coal at the head 
of this paper mentions in his introductory history, and 
in this our own now coal and smoke-begrimed country 
coal was used for little beyond household purposes. Steam 

ower, the complement to coal, had yet to be developed, 
Bat with its advent came, though at first unheralded and 
almost unnoticed, the head of that vast procession of me- 
tallurgic and mechanical arts and manufactures, and that 
running to and fro in the earth, by sea and by land that 
are now changing with resistless hand and rapid pace 
everything that belongs to man—material and moral— 
upon the face of our globe. Yet even now, with nearly 
one hundred million tons of coals raised per annum in 
Great Britain, and something like as much more from other 
parts of the world, our knowledge of the ends and uses 
of coal seems to be but beginning. Until within the 
last thirty years we had learnt no more than to blaze it 
away wastefully in our fires and furnaces. Then we learnt 
to distil it, and procure from it light as well as heat. 
The process itself, though known in the time of Gen- 
senne, near a century ago, was reserved for Murdoch and 
others to make available for illumination; and rude as it 
was at first, it developed a new world, in the products ob- 
tained by submitting to a more or less strong, but regu- 
lated heat, the black issue from archaic forests that nature 
had been distilling more slowly for unknown ages. These, 
too, remained nearly neglected, until within the last fifteen 
years or so, when chemistry—herself empowered by the 
skill she had acquired over the chemistry of the organic 
world—began to narrowly examine these coal tars, and 
coal oils, and other crude and ill-savoured educts of the 
gas works. 

Natural petroleums, too, were examined, and Lyon 
Playfair almost, if not quite predicted, that these must be 
a result of « natural distillation of coal, at a temperature 
above that of any known coal seam, but below that of a 
red-hot gas retort. Young, of Scotland, took the hint, 
which in reality had been foreseen by Gensenne, and arti- 
ficial petroleum was discovered, and became a great manu- 
facture and the basis of colossal fortunes, as great or greater 
than any produced by the striking of natural coal oil in the 
United States, where, distilled deep beneath, it wells up in 
bore holes at the edges of the “ couches” of nature distillin 
coal in inexhaustible abundance so far, and aceompani 
by the inflammable gases, which are also products of the 
heat-broken-up coal. Naphtha, a common name fora tribe 
of various light and liquid volatile hydrocarbons; benzole, 
naphthaline, eupion, paraffin, and, after a little, a huge 
family of distinct chemical compounds, all with peculiar, 
many with most valuable chemical and physical qualities, 
were, by the laboratory operations of the chemist, or those 
of the chemical manufacturer, isolated and recognised, and 
their constituents (always made up of combinations of 
those same marvel-working elements—carbon, hydrogen, 
and oxygen) determined, and their mutual relations fixed. 

And now came a new phase. This same ill-savoured, 
sticky, and dirty mess that the coal gas retort evokes, and 
the gas maker casts from him, some of the parts of which 
had before this been found to afford the means of making 
sal ammoniac, sal volatilé, Prussian blue, prussiate of 
potass, and certain sulphates, is now found to hold impri- 
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soned within its black and Stygian mass colours the most 
brilliant and varied, and the power of impressing these 
upon fabrics or other materials, in tints more intense, more 
permanent, and more beautiful, than the dyers’ art—one of 
the oldest known to man—had before conceived possible. 

From benzole first came the crimsons and violets of 
magenta and mauve; these were followed by blues, such 
as no known previous dye even approached ; ens, 
browns, yellows ; in a word, the whole range of known 
colours of the visible spectrum can now be and are daily 
produced in the dyers’ vat from substances evolved out of 
those most marvellous products of distilled coal. And it 
is not too much to say that we may reasonably look for- 
ward to a time when these aniline dyes will change the 
whole face of the dyer’s art, and when all the countless 
vegetable and animal substances now used by him will 
become things of the past, and when Iris, though clothed 
in her richest, most gorgeous, and most varied apparel— 
shall acknowledge her vesture to have received its tinctures, 
from nothing but those strange essences extorted back 
from the murky molecules that the light emitted countless 
ages ago by the great god of day, there laid up within 
the plant cells that he nourished and sustained. But this 
is not all that we even now can see. Antiseptics, medi- 
cines, perfumes—substances that not in smell alone, but in 
flavour, represent the rare secretions of the vegetable 
world—in viands, and essences, and fruits, are being ela- 
borated by the organic chemist from these same sources. 
Nor does the catalogue of organic compounds repeat those 
of the natural world of plants only; the organic chemist 
will indeed tell us, that he can see no distinct limit to the 
number, nor to the variety, nor yet to the unknown but 
as yet undiscovered properties and powers, chemical and 
physical, of the substances which he still expects by fur- 
ther reactions, to create or to evolve from coal. 

Said we then more than what was literally true in stat- 
ing that a fragment of coal was about the most wonderful 
material that one can handle and look at? and in the 
sketch we have given, we have kept upon the earth—have 
adhered to sober realities, and avoided the political and 
moral aspects and relations, and the poetry of a subject, 
that more than any other almost in the range of technical 
knowledge, is filled with imaginings of a wonderful past 
history, and with the grand and grave, but shrouded, fu- 
ture destinies of our race. 

With this subject one of the works whose title we have 
given is wholly, the other largely filled ; and both, we are 
bound to say, deal with the great theme in a style worthy 
of it. 

The little work upon “Coal and Coal Mining,” by Profes- 
sor Warrington Smyth, has been, we understand, written at 
the request of the publishers (Messrs. Virtue and Co.) to 
form one of the future volumes of Weale’s Series of Ele- 
mentary Treatises, upon various subjects of applied know- 
ledge—a series which they have been for some time past 
steadily engaged in weeding of all inferior matter, and 
adding new value to, by the addition of new works, such 
as the present. It is_no small tribute to the genuine 
merits of Professor Smyth’s modest, succinct, and unpre- 
tending volume, that as soon as the publishers had the MS, 
in their possession, and were pated as to its high value by 
the general editor of the new edition of “ Weale’s Series,” 
they determined to publish the work in a separate and 
distinct form in the first instance, ultimately giving it the 
still wider circulation, and in a cheaper form, which it will 
no doubt have, when reproduced as a volume of that series. 
It is inadequate commendation of the style in which 
Professor Smyth has fulfilled the difficult task—and to a 
man of his fulness of knowledge in some degree forbidding 
one—of compressing into an octavo volume of 250 pages, 
including the woodcut and other illustrations from his 
own drawings all he should wish to say about coal and 
coal mining, to say, that there has been no previous 
work in the English, and we think we may add in any 
other language, that gives so popular and yet so full, 
exact, and truly scientific a view of those great subjects. 
And if this is not to give even a just meed of praise to this 
volume—we shall not attempt to quote from it—for where 
concentration has been so rigidly practised, to judge of 
the house by a brick is even less than usually possible, 
and would be to do injustice to the subject and to the 
author alike. 

We may state, however, that without being led away 
into the wry deer gg full of charms to the man who 
writes full of knowledge, the author, in nineteen cha 
ters, steadily and systematically gives a picture of nearly 
all that belongs to coal and its mining; not neglecting what 
may be called the moral and political aspects of his subject, 
viz., colliery accidents and their prevention, the chapter upon 
which suitably follows that on colliery ventilation, and 
on the duration of our British coal-fields, the chapter on 
which concludes the volume. Commencing with a rapid 
historical sketch of the discovery and use of coal, the 
President of the Geological Society devotes two chap- 
ters to the geological and cosmical history of coal; 
the next six chapters passing in review, in a terse and 
masterly way, what we may call the geographical history 
of coal. The only portion of the book to which we should 
be disposed to take any exception may be found in the 
third chapter, in the treating on the origin of coal. 

While we entirely coincide in the opinion of the author, 
which, indeed, is that of all well-instructed geologists now 
—that perhaps the whole, but certainly the greater part, of 
the true coal of the carboniferous period, and much of 
that of the older lignites, or of the newer tertiary period, 
shows itself to have been formed from plants wilch wow 
upon or close to, the strata that now enclose them; and that 
such is the origin of the vast mass of the world’s coal, i.e., 
the alteration of buried plants on the sites upon which 
they once grew ; however much in form or level those 
sites may have since changed, we think that the author has 
let his reader assume too exclusively that this has been the 
sole and single origin of coal. 

Such a view, if maintained, would, in our opinion, 
be decidedly not true to nature. Coal has this 


one great and grand epoch and main origin, but that 
is not either ite sole epoch or its single and only origin. 





C»al formation has been always going on, éver since any 
form of vegetable life was upon our planet, and probably 
some forms of vegetable life must have preceded any animal 
life. Indeed, the order and sequence of Providence would 
seem to require this, as the vegetable world is the only 
storehouse known, of food and support for animal life. 

But so sure as there was vegetable life and running 
waters (its antecedent necessity), so surely must there have 
been vegetable detritus, and drift timber, and leaves and 
fronds, and silted-up deposits of these, and of these the 
materials and the conditions of formation, of some sort of 
coal. As then, so now, coal-forming is in fact daily going 
on before our eyes. It is one of what the French geologists 
so happily call les formations journalieres, and its daily 
formation now going on, is not confined even to one train 
of mechanism. Not only is coal (of some sort) forming in 
swampy forests, like those of such vast regions as the Ama- 
zon, periodically flooded, and whose vegetable remains are 
covered with vast river-borne sheets of mud and sand, and 
formed in something of like manner at the mouths and 
deltas of great rivers, draining like the Mississippi, from vast 
afforested uplands and plains—forming, it may be, in this 
case, thousands of miles away from the embouchere of the 
river wherever the Gulf Stream may sweep the decayed and 
sunken and water-logged vegetable remains, and impalpable 
silt also, and where tidal and other causes of swifter or 
slower currents may sort and separate these, and lay down 
one and bury deeply another; but it is also forming in 
every country where aes forests and peat bogs exist 
and are being gradually eroded and swept into the sea, or 
are being gradually more or less covered up with deposited 
slob, or silt, or sand. 

In fact, it does not seem sound geology to limit the for- 
mation of coal to the so-called coal epoch, and to one theory 
or sequence, of production and destruction, of the vegetable 
matter from which it has been produced. 

No doubt Professor Smyth felt hampered in attempting 
to deal with a subject so large, when compelled to deal with 
it ina way to be understood by elementary readers not 
already conversant with much that macary thoroughly 
grasped of physical geology, before any man is competent 
even to learn properly what others have thought 
upon this subject, much less to deal with it within his 
narrow limits. 

The impression conveyed to our minds, however, by this 
chapter was, that an uninstructed reader would probably 
come to the conclusion that the origin of coal was single 
and unique, not in epoch, but in mechanism, and that that 
mechanism required the admission that the plant-forms 
had always grown upon the spot in which, as to stratitica- 
tion, the coal is now found. 

One argument adduced for this, viz., that the roots and 
stems of the great sigillarias and other coal trees are always 
found upright, or in the position which they held when 
growing, and that, therefore, they actually grew rooted 
into the clay beds which now underlie the coal seams—we 
hold to be entirely without weight in the controversy, not- 
withstanding the geological authorities (besides our author) 
by whom this has been adduced. 

Drifted trees—whether their trunks be broken off short, 
and the roots afterwards dislodged and set afloat, or 
whether their whole stems get adrift—invariably assume 
this upright position at last—in the former case because 
owing to the density of the root wood—and to their form, 
this is their general position of stab/e flotation—in the second 
case because, as the progress, decay and dropping to pieces in 
water takes place in the entire immersed trunk, the upper 
parts float highest, are, therefore, most exposed to air and 
water, and being also the softest and lightest wood in the 
tree, decay fastest. Decay, therefore, assumes the shape of 
constantly shortening off the trunk, leaving to the last the 
butt and roots, and these, for the reasons before adduced, 
float upright. If these be finall —< by waterlogging 
or otherwise, upon a bed of amas | it will be in this position, 
and it is inevitable that the roots shall sink more or less 
into the mud; and when, after ages and ages, the roots 
have become coal and the mud fire-clay, who can distinguish 
whether they grew there or were only dropped there on the 
former soft and impressible bottom. 

As to the existence of rootlets or fibres with the main 
roots, that, with the known habits of the coal sigillaria 
seems to us not to be inexplicable. We, however, cannot 
pursue a discussion which is rather a digression, and which 
we have raised in no depreciatory spirit as to Professor 
Smyth’s performance. 

After the ninth chapter the work goes from coal, to coal 
mining. The tenth and eleventh chapters tell rapidly but 
lucidly. how coal is looked for, found, and won; and the 
twelfth teaches us how it is worked generally; which is 
followed up by several chapters showing how special diffi- 
culties are overcome and particular parts of the task per- 
formed, such as underground conveyance, bringing to 
bank, drainage, pumping, lighting, &c., with, of course, a 
quick clear glimpse of what ought so much to interest 
everyone now—fire-damp and its accidents. 

A wondrous task is annually performed in Great Britain 
alone, by the coal miner in getting, from a depth often of a 
thousand feet, the earth-fast fuel to the surface, to the 
extent of one hundred million tons—a mass which, as 
Professor Smyth says, if piled as a prism, and as dense as 
the coal is in its bed, on the base of eleven acres of 
Lincoln’s-inn-fields, would form a solid square tower of 
more than 5000ft. in height. 

But sadly and dearly is this gigantic production paid for 
by the miner himself and those dependent upon his strong 
right arm, when we reflect upon the terrible fact that 
eleven hundred men —a number more than equal to a whole 
regiment, and every one of equal bone and sinew, and, in 
most cases, of far more individual worth and value to the 
community than the soldier—are yearly sacrificed in Great 
Britain alone to the accidents attending their calling. 

While Professor Smyth’s volume will be found excellent 
reading even by the most skilful viewer, or by the geolo- 
gist, or any other technically erudite man, it ought, unless 
the public taste for pleasant reading and well-given infor- 
mation upon a popular subject be less healthy than 
we suppose, be found also as a book for amusement 








in the hands of thousands of our countrymen and 
countrywomen— those who, as the citizens of the greatest 
coal-producing country upon the earth, ought to be 
expected to know more or less of how and where and 
for what, that to which we, in every sense, nationally and 
individually, owe so much—our coal—is obtained. 

With millions amongst us we fear coal is known no 
otherwise and no further than from the vault and scuttle 
to the fire and the ash-pit, although more than any other 
material substance, it is the determinant of our national 
power, and, toa great extent, of the individual position 
of every one of usin England. One of the many admirably- 
given chromo-lithograph maps in M. Simonin’s work con- 
veys a striking, we might say an alarming idea of what 
our coal production is, and of where this annual prism of 
eleven acres’ base, and nearly twice the height of Snowdon, 
is spread out over the globe. 

We must, however, hasten now to notice M. Simonin’s 
magnificent volume itself, which he has dedicated to M, 
Burat, a name well known abroad, as well as to some of our 
own better-instructed miners, as that of an eminent mining 
engineer, and author of many valuable works upon those 
subjects. M. Simonin’s work—a very large royal octavo 
volume of nearly 600 pages, profusely illustrated in a style 
that seems to have set all consideration of cost aside—ig 
upon a totally different scale, and intended to embrace a 
wider range of subjects than the modest production of 
Professor Smyth. It is in reality wn ouvrage de luxe, a 
book which by the splendour of its wonderful chromo- 
metallic lithographs of all the wrought metallic ores, 
gems, &e., and by the really artistic woodcut illustrations 
with which it abounds, as well as by the lively picturesque 
style in which it is written, may well find a place upon 
the boudoir table or that of the drawing-room or library, 
even of those who merely wish to be led by a thoroughly 
and practically well-informed guide, of most agreeable 
manners and conversation, through the whole underground 
world, and under such tutelage make acquaintance with 
its human inhabitants in every region, and receive much 
sound and systematic knowledge about all with which 
these have been occupied in bye-gone ages of mining 
search and labour, and are actually occupied with to-day, 
But it would be a grave mistake, as to the scientific and 
technical merits of this remarkable volume, were we to 
leave the reader with the impression that it is merely 
such a work; it is far more, it is the very best panoramic 
view of the world’s mineral industry that we have yet 
seen, and will, we are satistied, be recognised as such by 
every thoroughly-informed and scientific miner, in what- 
ever department of mining he may be engaged, and to 
whatever country he may belong. This is quite true not- 
withstanding, that there is in some of the descriptions of 
mining disasters, a certain view of exaggerated terrors, and 
that some of the wood cuts intended to illustrate these 
will be recognised by practical miners as attempting to 
give pictoria! representation to momentary events which 
are, indeed, wholly beyond the legitimate power of the 
artist to convey to the eye. The work is divided into 
three parts. The first, which refers exclusively to coal 
formations and coal mining, occupies just half the volume. 
The greater part of the remaining half is occupied 
with a generally very well written account of metallic or 
vein mining; that which is commonly spoken of as mining, 
and might be called mining proper. The origin of this 
great branch of mining industry was the search for the 
metals themselves, resulting from the early but successive 
discoveries of the useful properties of those substances. 
The part, therefore, commences with a well-written sketch 
of the history of the metals themselves, and of their early sué- 
cessive discoveries, so far as anything is knownof them. And 
then we have a resumé of our knowledge of mineral ores; 
veins, and the theories of their formation; the places they 
hold in the rocky skeleton of our globe; and then we fol- 
low our guide through the metal mines of the world—from 
China to Peru—from Norway to New Zealand and Cali- 
fornia. The special circumstances of each locality are 
rapidly and clearly given, and the methods of working, 
even to the tools employed, figured and described. The 
third and last part describes the places where, and the 
methods by which, precious stones or gems—the aristocracy 
of the mineral world, as the precious metals are that of 
the metallic world—are procured. A great deal of scien- 
tific interest attaches to this part of the subject, so little 
is as yet known, as to the precise conditions under which 
these rare, beautiful, and almost always crystallised, bodies 
have been produced in the laboratory of nature. The chro- 
mo-lithographs of nearly the whole family of gems, as they 
are found occurring in nature, taken from first-class spe- 
cimens, are some of the most wonderful imitations of the 
brilliancy and polish, &c., of coloured natural crystals 
we have yet seen produced by the band of the illus- 
trator. 

A more brilliant work, both as addressing the eye and 
the reader's mind and imagination, in combination with 
one conveying so great a mass of generally sound and 
thorough information, has not appeared in its depart- 
ment. We have recognised a few mistakes—statements 
at least with which we cannot agree—but none very 
important or materially detracting from the general 
judgment we have formed of the book. The coloured 
maps of nearly all the coal basins known—the many 
sections of these—and the large number of maps of 
metallic mining regions, are of abiding value. M. Simo- 
nin we hope must be mistaken in his reference to the still- 
continued use of female labour in the coal pits of Scotland. 
If we have not misconceived him, he affirms this in 
its most objectionable of all forms, viz., the employment 
of young girls and female children as carriers of coal, to 
be still practised. We had supposed all that at an end 
some years ago. We have seen little else in the volume, 
however, that does not indicate the breadth and general 
correctness of the writer. A translation of this volume 
into English, with a reproduction of the whole of the 
wealth of illustration in a style equal to the original, 
would, we cannot but suppose, prove an acceptable addi- 
tion to the library of the English read:r, and a fair 
speculation for the English publisher. 
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DIXON’S ELASTIC RAILWAY WHEELS. 


in the’annexed engraving we illustrate a form of wheel patented 
by Mr. C. W. Dixon, of Wickham Market. The principle em- 
bodied in these wheels may be easily explained. The spokes termi- 
nate in a ring at each end, the outer ring forming the felloe. The 
inner ring is adapted to a boss on the axle, but a space an inch or 
two will intervene between the two. This space is filled up either 
by a thick ring of india-rubber or by a set of thin steel tubes, 
which compress slightly under a load. The rubber is prevented 
from squeezing out endways by two flat disc plates secured by 
bolts, one of which is shown to a larger scale in Fig. 3. 

Aisa four feet wheel, with twenty-four steel tubes, length, 3in., 
outside diameter, 2}in., thickness, to depend upon load on wheel, 
packed both inside and outside with india-rubber to prevent acci- 
dent in case of breakage, and placed, as we have said, horizontally 
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in an annular space between the wheel and the boss. The boss is | B, but in this case the bolts, which are eight in number, are 2in. 

flanged on the inner side, and the wheel is secured on the outside | in diameter, with small lugs on the inner side of their heads to 

by a disc fastened to the boss with twelve bolts 1 - diameter. | prevent turning round. The nuts have also a 4 plate placed over 

The nuts are let into the boss about fin. The heads of the bolts | them, and filed to fit them exactly when tightened up. 

have a small lug on the inner side to prevent them turninground. | _D is a five feet wheel, with twenty-nine steel tubes, length, 3in. 
Bis a four feet wheel, with india-rubberfor gutta-percha band, 4in. | diameter, 2}in., thickness to depend upon load on wheel. In this 


| wide, and 1gin. thick, placed in an annular space between the wheel | case no india-rubber packing is used. Twelve nuts are let into the 
| and the boss, which is flanged on the inner side. 


The wheel is | boss, as can be seen from the drawing, and over them is placed a 
secured by a disc of the same size, and 2in. thick. placed on the | steel ring jin. thick, and 3in. wide. There is also another steel 
outside and fastened to the boss by eight bolts ljin. diameter. | ring placed over the tubes, of the same width and thickness. The 
The nuts are square, and fit tightly into the boss, and the bolts | bolts of this wheel are twelve in number, and 1jin. diameter over 
are screwed up by a slit in the head, and fastened at the other end | thread. The smaller end is just made large enough to pass through 
with a split pin grooved into the nut to prevent turning round. | the nut, and is cottared against a square washer let into the boss 

C, Fig. 2, is a five feet wheel, with india-rubber ring like thatin | but projecting about ,in. out, with a groove to receive the cottar. 











RUSSELL’S PATENT COMBINED RIMEING AND RIVETTING MACHINE. 
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Every boilermaker is aware of the evil effect of using steel 
drifts for the urpose of bringing the rivet holes in two plates 
together that the rivet may be inserted. In order that the holes 
may be rendered perfectly true, without a drift, Mr. Russell, of 
Motherwell, N. B., has applied a rimeing tool in combination with 
the rivetting machine. He prefers to punch the holes in the 
plates a little under the required size, and to pass the tool through 
a two plates =o boiler is in oe for rivetting, thus 

uring accuracy and incurring no more ur than would pro- 
bably be required for using the drift. ° 

e have given a front elevation of the machine in use by Mr. 
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Russell in Fig. 1, and a side elevation of the same in Fig. 2. Its wanted is about 
construction will be readily understood on inspecting the engrav- to be published. It will constitute a complete list of the Royal 
ing. The gearing is driven from a single steam cylinder, and the | Naval ineers and a “ handy book ” of information for e eer 
rimming tool is moved longitudinally by means of a hand lever, | officers. e work will be issued quarterly or half-yearly, as 
the boiler to be rivetted is suspended over the machine by a crane | may requi 

Tue New Law Courts.—We are requested to state that the 


in the usual manner. When the standard does not prove of suffi- 

cient height to form an abutment for the rimeing tool, a small | exhibition of the designs for the mew courts of justice will, after 
bracket is bolted to the top of the standard for = yt The | this mt month and until further notice, be open to the public 
machine may be driven by a strap, if —y - e have illus- | on Thursdays only, and to Members of both Houses of Parliament 
trated the arrangement actually used by Mr. Russell with much 
success, 








Roya. Eneineers’ Navy List.—A book to 





and other special visitors on Saturdays only ; the remaining day. 
being required for the work of the a am TA 
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RAILWAYS IN AND TO INDIA. 
(From the HomewarpD Matt, February 12, 1867). 

THERE is no man who, from first to last, has done more good 
work for the promotion of railway communication in India than 
Mr. W. P. Andrew. From the time when, more than twenty 
years ago, he wrote a remarkable pamphlet, far in advange of the 
times, under the modest nom de guerre of an ‘‘ Old Indian Post- 
master,” up to the present day, he has laboured most assiduously, 
and has devoted no common enery and ability to the furtherance 
of this great object. On the general subject of Indian railways, 
or any particular points connected with it, no man is listened to 
with more respect. We were glad, therefore, to see him the other 
day coming frankly and honestly forward to vindicate in the 
columns of the Z'imes the Indian Government with respect to the 
good faith which it had always observed in the matter of its 
guarantees. ‘I have been a party to no less than four contracts 
with the Secretary of State for India in Council conferring the 
advantages of the guarantee of the Government of India on the 
several undertakings with which I am connected, and in no 
instance has there been for a moment the slightest cavil as to the 
amount of interest due from Government, or a day’s delay in the 
payment of the amount. Even during the height of the Mutiny, 
the good faith and punctuality for which the Government of India 
has ever been distinguished were as manifest as in ordinary 
times.” This is no more than ought to be said about the good 
faith of the Indian Government, but it is well that it should be 
said on such high authority. After this, Mr. Andrew goes on to 
explain in a very lucid manner the real character of Government 
guarantees in India, and the precise powers which they confer on 
the Government granting them. On this the Times observes, 
that ‘* the evil incidental to Indian guarantees lies in the readiness 
of the Indian Government to grant them. The moment any of 
the five per cent. enterprises creep up above par, a fresh supply is 
threatened, and thus the previous investors never see their stocks 
attain a proper position in the market. But for this constant 
swamping of any —_ to which they may reach, they would 
probably before this have acquired a popularity in India that 
might have tempted native capital to flow into them, a result 
which has thus far been remarkably absent.” Certainly, if the 
debt is, as Mr. Andrew suggests, to be looked upon as almost 
equally sacred with the liability to the English fundholder, it 
would be well that Parliament should at once assume a greater 
supervision over it, since in that case, while there is the present 
jealousy of affording the slightest aid to English lines, we may 
assume there would also be some disposition to restrain the exten- 
aion of our credit commitments for a territory so distant. But 
the fact is that there is not at present any readiness on the part 
of the Indian Government to guarantee any experiments of the 
kind, and that as far as we understand the matter, Parliament 
has really nothing to do with it. If an imperial guarantee were 
eo. of course parliamentary supervison would be called for ; 
ut as it is, the supervision of the Secretary of State for India ia 
Council, which is vigilantly exercised, is all that is required. 
Turning to another and perhaps more important subject, we may 
say that we observe with much satisfaction that Mr. Andrew is 
again moving—and he is one of those men who seldom move 
in such cases without eventual success—for the promotion of 
the great national scheme of the Euphrates Valley Railway. 
This is a project the immense advantages of which far transcend 
either the difficulty or the cost of execution. To open out a new 
and more expeditious ‘‘overland” route to India would seem to 
be a gigantic undertaking ; but the impediments offered to it are 
small, and the facilities, on the other hand, such as to encourage 
every reasonable expectation of success in all the different aspects 
in which it can be regarded—political, military, commercial, and 
financial. On the present occasion we merely glance at this im- 
vortant subject. But it is one which we shall keep steadily 

fore us; and to which we shall return from time to 
time, as the scheme appears to develope itself. It cannot 
be in better hands. Napoleon said that S had faith only in 
successful men. Mr. Andrew has been eminently successful. The 
schemes which he has worked out have prospered; and this, the 
greatest scheme of all to which he has directed his energies, will, 
we believe, be eventually accomplished. 








ELECTRIC LAMP FOR MINERS. 


SEVERAL attempts have been made in France to supply the 
electric light to the miner’s lamp, and the following is a descrip- 
tion of such lamp now made by M. Gaiffe, a philosophical instru- 
ment maker of Paris. M. Gaiffe has availed himself of the curious 
effect produced by azote and 
glass of uranium, which give 
the complementary colours rose 
and green, which united pro- 
duce a white light rather more 
intense than that obtained by 
means of carbonic acid. M. 
Gaiffe’s apparatus consists of 
a small bobbin, and pile and 
a Geissler’s tube, shown in the 
accompanying cut; thespirals T 
within the tube are formed of 
uranium glass within which is 
pure and perfectly dry azote. 
The spirals are contained 
within a tube of ordinary glass 
from which the air is ex- 
hausted, and the points are to 
be seen at the ends of the tube. 
The whole of this apparatus 
is enclosed in a very strong 
outer glass case E to prevent 
accidents ; the mouth of the 
outer case is closed by means 
of an india-rubber cap ©, 
through which the wires R, R' 
pass, and these are covered 
with gutta percha. The pile 
and bobbin are contained in a 
small box which is strapped 
knapsack-like on the miner’s 
back, the conductors passing 
one beneath each arm. The 
pile is so enclosed as to allow 
the mincr to assume olmost any position without spilling the 
solution, and will work for eight or ten hours. The whole 
apparatus weighs seven pounds, and its present price is seventy 
francs. A similar lamp is used for under water work, only in 
the latter case the conductors are longer and the apparatus has a 
counterbalance to prevent its descending with too great rapidity. 











THE INSTITUTION OF FOREMEN ENGINEERS. 

Owing to pressure on our space we were compelled last 
week to hold over the following report, read by the secre- 
tary at the annual dinner, particulars of which have already 
appeared in our columns. 

SECRETARY’S REPORT. 

“In producing the fourteenth annual report of the association 
the committee have much pan in recording a continued progress 
in the various branches of its operations, and pointing to a pro- 


spective career of increasing usefulness. Our numbers —_> 
crease, twenty ordinary and six honorary members ha’ n 
L the past year, while six or seven have ed 
he mselves to fall out of membership; two of whom, unfortunately, 








being removed by death, would at this time have found a place in 
our obituary; otherwise our ranks have not been thinned by this 
visitant. Our effective list now consists of ninety-seven ordinary 
and fifty honorary members. The ordinary funds show an increase 
larger than on any previous year. The following is an abstract of 
income and expenditure:—Income: To honorary members’ subscrip- 
tions, £16 16s.; ordinary members’ contributions, £142 9s.; library 
fund, £22 8s. 6d.; entrance fees, £18 18s.; interest on stock, 
£11 16s.; total income, £212 7s. 6d. Expenditure: Donations to 
unemployed members, £59 ; printing and stationery, £14 8s. 11d.; | 
books for library, £18 6s. 9d.; anniversary dinner, 1866, £43 5s, 3d. ; | 
working expenses, £13 18s, 9d.; advertisements, £3 10s. 3s.; post- | 
age, £4 7s. 6d.; rent of room, £4 4s.; total, £161 1s. 5d.—showing | 
an increase of funds of £51 6s. 1d., which, added to the stock of | 
£428 17s, 14d. last year, makes the present value of the ordi- 

pees funds £480 3s. 24d., which we look upon as indicative of the 

healthy state of the association. The depressed state of trade at | 
present existing, by which several large manufactories have been | 
practically closed, and others very much reduced, has not yet told 
so heavily upon our funds as might have been expected. Numerous 
changes of situations have, however, through this course, taken 
place among us, and the machinery of the association has to its 
utmost extent been brought to bear upon the emergency, every 
means being taken to hear of vacant situations suitable to 
those of our number who may be unemployed. Four of our most 
active members have accepted engagements in provincial towns, 
three of them at least having rather improved their position by 
the change. In this department of our working the committee 
are desirous that no exertion should be spared to maintain our 
members in positions al to those they have occupied, so that 
while offering every facility for the enrolment of new members as 
much as possible, an idea of stability should belong to the position 
of foreman. Our library is steadily increasing, many valuable 
tandard works on mechanical and engineering subjects having 
been added during the year, together with complete sets of the 
scientific periodicals. The committee have to acknowledge with 
thanks presents of books from Captain McGregor, Mr. Francis, 
New York, Mr. Mackenzie, and Mr. G. F. Ansell. A catalogue 
has now been issued, adding very much to the efficiency of the 
library for reference. The superannuation fund has been in- 
creased, at and shortly after, our last anniversary by subscriptions 
to the amount of £67 17s. from the following gentlemen :—Messrs. 
Charles Cammell and Co., £50; W. H. Graveley, Esq., £5 5s.; 
John Simone, Esq., £3 3s.; W. 8. Worssam, Esq., £2 2s.; Messrs. 
Bessemer and Longsdon, £2 2s.; John Bagshaw and Co., £2 2s.; 
Charles Manby, Esq. (Robert Stephenson and Co.), £2 2s.; Jabez 
James, Esq., second subscription, £1 1s.; which, with the sub- 
scriptions acknowledged last year, £542 10s., and interest, 
£19 1s, 9d., make a total of £628 8s. 9d., invested £672 13s. stock 
3 per cents., and with the interest now due, may be said to repre- 
sent £700 stock, yielding an interest annually of £21, available 
for superannuation, or within four pounds of the sum required 
for allowing five shillings per week to two aged and infirm mem- 
bers. By our ordinary funds we seek to provide against the con- 
tingencies of such a time as we are just passing through, and in 
the event of death to make some provision for relatives, which we 
are now endeavouring to arrange for increasing from the present 
sum of £10 to £100; but the superannuation fund we leave un- 
touched. Originally suggested in our rules, but mainly carried 
out by our employers, it stands as a monument of their sympathy 
and good feeling towards their foremen. We trust, however, it 
will not be forgotten that to prove effective it must be largely 
increased, and which will we hope be gradually accomplished, as a 
proof of the continuance of that regard which prompted its com- 
mencement. The monthly meetings have ao numerously 
attended, and the ordinary business has been dispatched in 
much less time than was formerly required. This has been 
accomplished by the committee transacting and arranging much 
of the business at their meetings, and thus leaving more 
time for papers to be read and _ scientific discussions, of 
which we have had an ample supply during the year. This 
branch of our proceedings continues to increase in interest 
and usefulness, the papers and discussions ‘assuming a ‘character 
distinctive and peculiarly fitted to the wants and acquirements 
of our members, giving internal evidence of patient observation 
and research, accompanied at times by comparison with the refined 
theories of those philosophers for the workshop—Percy, Rankine, 
Mallett, and others, who combine to throw such dignity round the 
labour of the artisan. Our association thus resolves itself into a 
kind of school, where the training of the apprenticeship and the 
result of years of patient application, are supplemented by that 
peculiar subtle and mysterious conception of things, which con- 
versation alone can impart, and which will often by a sudden 
flash light up and give vitality and effect to years of study. The 
working of the association has been such that the members 
have every reason to be satisfied with it. At no former time, 
perhaps, has more vitality been displayed, or more readiness been 
shown in its oldest and most distinguished members to take office 
and work well in its interest. The singleness of aim and unani- 
mity pervading its councils, too, augur well for its future career. 
That we are steadily gaining the confidence of those connected 
with us—employers and others, in our trade—no greater proof 
could be desired than the immense gathering of friends we find 
ourselves surrounded by to-night—a confidence which we feel 
assured will be found well placed, and which must work for the 
common good and interest of us all. 





FENBY’S SAFETY BUCKLE. 


THERE are certain simple mechanical contrivances, employed in 
common life, often evincing great ingenuity, and the origin of 
whose simple invention is lost in the mists of time. It is 
extremely difficult to improve upon such time-warranted com- 
binations, however apparently simple the thing may be. Amongst 
the above is the common tongue buckle, with its infinity 
of applications in common life, one of the most important 
of which is that to horses’ harness. Mr. J. Beverley Fenby, 
whose ingenious lock, and workshop tools for its manufacture,— 





both first illustrated by ourselves—attracted such attention at the 
last conversazione of the Institution of Civil Engineers, has also 
lately brought out a most simple and ingenious buckle for harness, 
or other purposes. As will be seen in our cut, it consists of two 
frames, or mouthpieces, united at each side by a central bar. Each 
of the frames has a round pin cast on it, diagonally ee one 
another. The two ends of: the straps are clasped within the fas- 
tener by merely adapting one hole of each strap into one of the pins. 

The two strap ends then up each of the mouthpieces, 
lying, at the same time, parallel on each other, and hence the 
pull on the straps is entirely direct, which is not the case with 
the common buckle. It is also evident that this buckle 88C8 
the important advantage of being easily unfastened when any 
great strain—such as from a fallen horse—is on one or both of its 





straps. The principle clearly seems susceptible of other applica- 
tions. 


GAS AS FUEL.—A compact —— boiler, 3-horse power, burn- 
ing common gas as fuel, was exhibited on Wednesday, by Mr. A, 
Jackson, at the warehouse of Messrs. Cowan and Sons, Cannon- 
street. Mr. Jackson has taken out a patent for the application of 
gas as a steam fuel ; it is not, however, quite the first time we 
have heard of the proposal so to employ it. By largely increasing 
the heating surface in proportion to the power required, the pa- 
tentee has obtained comparative economy in the use of what 
would otherwise be a most expensive fuel, and is enabled 
to guarantee the consumption not to exceed 150 cubic 
feet of gas per horse-power per hour. Of course, even at this 
rate of burning, coal would be considerably cheaper; but 
there are some advantages which, where small power is re- 
quired in warehouses, small factories in towns, &c., may more 
than counterbalance the increased expenditure in fuel. Amongst 
these, cleanliness, and the power of quickly lighting the fire and 
maintaining it only whilst needed, are practical advantages in some 
situations. It is also stated that the use of an engine with a gas 
boiler is not attended with an increase of premium for fire insur- 
ance. The boiler we saw is simply the upright tubular boiler 
without the usual fire-box, which is replaced by a circular 
cast-iron pedestal. Several groups of gas jets are applied im. 
mediately under the tube plate, a block of fire-clay being 
used as a deflecter over each group. The amount of heating 
surface allowed is 33ft. per horse-power, 22 being supposed to be 
in water, and 11 in steam. 

THE RounpWoop RESERVOIR.—Since the publication of our last 
impression we have received some additional particulars of the 
methods employed for moving the ball from the 4ft. main. It 
appears that the ball was not only held in _ the pressure of the 
water, but that it had become wedged into the pipe. Water was 
numped, not directly into the tube, but intoa small elevated tank, 
om which steady pressure was made within the 4ft. main, 
Messrs. Shand and Mason’s engine was employed, under the direc- 
tion of Captain Ingram, in this duty, which it performed very 
satisfactorily, working continuously for thirteen hours with ease and 
steadiness, We are indebted to the kindness of Sir John Gray, 
M.P., the chairman of the waterworks committee, for the follow- 
ing information relative to the leakage at the reservoir :— 
The water is being rapidly drawn off, as we find from hourly re- 
»orts made by the resident engineer, Mr. Andrews, to Mr. Parke 
Neville, the chief engineer, and by him compiled and forwarded to 
the chairman. Then the leakage was first discovered there 
were in the reservoir 2,042,709,169 gallons. By slow degrees the 
water was let off by the service or supply pipe for sending the 
water to Dublin, and by acut in the water weir, until the ball 
that stopped the 4ft. pipe was removed. When this was removed 
by the aid of the fire-engine, as already stated, the water was 
permitted to flow off through the 4ft. safety pipe. The pre- 
vious observations of the natural floods of the river, indicated by 
the gaugings taken on various occasions prior to the construction 
of the reservoir 'so clearly showed that it would not be safe 
to permit a sudden flow of water, caused the greatest precau- 
tions to be adopted lest the low lands should be tlooded, and the 
4ft. pipe was opened by degrees a quarter, a third, and a half 
The returns made on the 25th of February show that there was run 
off in the forty-eight hours, prior to 9 p.m. of that day, 288,010,763 
gallons, plus the quantity brought into the reservoir by the river 
and natural streams, which was estimated at 20,000,000 gallons. 
On the 27th at 9 p.m. the report shows that in the preceding 
forty-eight hours 231,802,744 gallons had been run off, plus the 
inflow, leaving in the reservoir on that day only 338,432,325 gallons, 
which, in a like ratio, must be run off at most in ninety-six hours, 
The reduction in the depth for the first of these times showed 
52ft., and the second 5°30ft. The leakage is decreasing. 

CIVIL AND MECHANICAL ENGINEERS’ Society. Wednesday, 
February 13th, G. Eades Eachus, C.E., in the chair, Abstract of 
paper on ‘‘ Foundations under Water,” by Mr. Walter Rutt. 
The subject of foundations is one of very great importance to the 
engineer, and upon which no general rule seems to be laid down, 
as the circumstances of each case vary to such an extent as to 
require an independent decision, but that decision may be assisted 
by an acquaintance with all the methods hitherto used, and the 
author therefore collected into one paper a short account of the 
various means used for laying foundations under water, with his 
remarks thereon. The cofferdam, although extensively used, is 
often open to the objection that it causes a great obstruction to 
navigation and a delay in the execution of the work, which, in the 
case of railways and similar undertakings, causes the whole 
capital of the line to lie dormant, and engineers have therefore 
sought for means to dispense with its use. With a hard bottom 
large stones can be lowered into the water and laid dry with con- 
siderable regularity, as was done by Mr. Telford in the case of the 
pier at Ardrossan and the Thornbush pier at Inverness, where the 
water was of no great depth; or heavy stones or blocks of concrete 
may be thrown in atrandom, as at Cherbourg; or blocks of con- 
crete may be formed in situ by the ingenious plan adopted at 
Algiers by M. Poirel, who sunk large bottomless boxes, lined with 
tarred cloth, which was extended above the surface of the water ; 
the hydraulic concrete which was then poured in took a firm hold 
of the inequalities of the ground; er by means of diving bells and 
divers, ashlar, properly cramped together, can be laid in regular 
courses, as at the Admiralty pier at Dover; but timber piling is 
the expedient which has been until lately, most generally adopted 
for bringing the work up to water level, especially in the case of 
bridge piers. The piles are tapped with a timber grating ora 
flooring of planks at such a level that the first course of masonry 
may clear the water, and they are protected by a mass of loose 
stones thrown round them. At the Dirschau Bridge over the 
Vistula the site of the pier was enclosed with sheet piling, the 
bearing piles were cut off near the ground, and a mass of concrete 
was poured upon them, reaching nearly to the surface of the 
water. Timber caissons with movable sides were first used at Old 
Westminster Bridge in 1750, the bottom was dredged level, and 
the masonry being proceeded with in the box, the latter was 
gradually sunk upon its prepared bed. Two of the Parisian 
bridges, the Pont d’Alma and the Pont d’Ivry, were founded by 
caissons, but a mass of piling was first prepared to receive them. 
In America the whole pier below low water line is sometimes 
composed of solid timber, sunk by the weight of the masonry built 
upon it. Iron sheet piling backed with concrete was employed for 
the wharfing at the East India Docks, and the iron and granite 
case of Westminster Bridge encloses a mass of piling and concrete 
on which the superstructure stands. Where rivers havea movable 
bottom and are subject to a great scour a flooring of masonry or 
concrete is sometimes formed across the whole bed of the river, 
but the screw piles adopted so extensively in India, which can be 
screwed down to any depth, furnish a much cheaper, although 
perhaps a not very durable expedient, and can be used in water of 
any depth. Mr. Brunlees’ disc pile answers the same purpose if 
the soil is sufficiently loose. Perhaps tubular foundations are 
destined to come into almost universal use. In London, where 
they soon reach the clay, they keep themselves free from water, 
and ean be sunk by simple excavation and dead weight, and in 
some cases they have been sunk by dredging and filled with 
concrete without pumping out the water. The vacuum system 
succeeded in sinking some 14in. piles on the Chester and Holyhead 
Railway, but the author was not aware of any instance where it 
has answered on a large scale, being superseded by the use of com- 
pressed air, which converts the working chamber at the bottom of 
the cylinder into a large diving bell, in which the excavation is 
carried on; by this means the great cylinder at the Saltash Bridge, 
90ft. long and 37ft. in diameter, was sunk and filled with masonry. 
In some cases the masonry of the pier forms the dead weight 
which assists in sinking the cylinder, as at the Scorff Viaduct on 
the Nantes and Brest Railway, where a caisson in the form of a 
rectangle with semicircular ends, made to suit the shape of the 
pier, was sunk through 40ft. of mud, the masonry being built on 
the strong roof of the ting chamber, which was af 
filled up with concrete and masonry. , 
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THE HOOSAC TUNNEL. 


A CORRESPONDENT of the Mining Journal writing from Boston, 
U.S., thus describes the progress of the works in the great Hoosac 
tunnel, now being constructed for the purpose of obtaining a more 
directroute between the Western States and the State of Massachus- 
setts. The tunnel was commenced twelve years ago, but has been 
vigorously worked at only for the last three years, since the State 
authorities have taken it into their own hands : 

“For the information of your readers I shall give a short deserip- 
tion of this enormous work, which is certainly one of the grandest 
undertakings of the age. To visit every part of the work in its turn, 
I shall commence with the farthest or east end, a distance of nine 
miles over the mountain from the west end of the tunnel; and a long 
tedious, and frightfully cold ride it is in the winter, with the 
thermometer from ten to twenty degrees below zero, although on a 
warm and sunshiny day the magnificent scenery well repays for the 
long ride. Starting from the village of North Adams, nestled quietly 
in the little valley formed by the Greylock in the south, Hoosac 
in the east, and by a chain of hills in the north and west, except 
where the Hoosac river forces itself through the western range, 
your horse creeps up the western side of the Hoosac mountain, 
D510ft. above high water, by « circuitous roadway, which accom- 
plishes the distance at last only by interminable windings and zig- 
zags, reminding one of the par: il ] s used in approaching an enemy's 
fortification. Passing over this summit, the highest peak of the 
mountain, you descend into a valley, and for two miles fancy your- 
self again on terra firma, and not an inhabitant of the region of 
clouds; but you have still to pass the eastern summit, 2210ft. above 














high water, before you descend the eastern slope and reach, 
The east end of the tunnel, where work is prosecuted with 
the greatest vigour. Here, or ees s of the Deerfield river, a 


e the commencement of the work, 





little village has sprung up s 


a large machine shop for the manufacture and repairs of the tools, 
a store and numerous houses for the workpeople poe been 
erected in the midst of as wild and picturesque a country as can be 


found all the world over. Before entering the tunnel I hed, per- 
haps, better give an idea of its proposed dimensions, cost, Xc., 
which will aid the reader in more cle arly determining as we pro- 
ceed the amount as work done, and the amount still remaining to 
complete this gigantic enterprise. Its whole length is in round 
numbers 25,000ft., or about four and a-half miles; its cost thus far 
is about 2,000,000 dols., and itis estimated that about 3,000,000 
dols. more will be required to finish the work. The experience 
now gained, and the improvements made in machinery for drilling, 
much of which in the earlier stage of the work was necessarily ex- 
rimental, and a more powerful blasting powder will enable the 
tate Commissioners to carry forward the work with greater rapi- 
dity and at less expense than formerly; about 18,000ft. of tun- 
odiieg still remains to be completed between the eastern and 
western portals. Theeastern part is the most interesting portion; 
here the greatest amount of work has been done; the heading is 
now 3500 feet into the mountain, the roadway for part of the dis- 
tance graded and temporary tracts (rails) for the removal of the 
debris laid down. For the 1000ft. the water percolates through 
rock laid down, but beyond that the tunnel is perfectly dry, so that 
water has to be carried in pipes to the heading, where it is used 
to cool the drills. 

The formation of the mountain throughout this part, and, in 
fact, at every part, is mica slate—a very hard and tenacious rock ; 
it is occasionally mixed with a little quartz, but has varied very 
little from the mouth to the heading. This rock geologists declare 
extends from the surface of the mountain to thousands of feet be- 
low the Connecticut river; we may therefore, safely assume that 
the Hoosac has got a sound understanding, and that there is no 
danger of the tunnel falling through. The bore for nearly its 
entire length has a section of 17ft. wide, and from 20ft. to 7ft. in 
height, the heading bein g always kept in advance about 500ft. It 
is designed to be, when complete, 26ft. wide and 24ft. high. 
Naphtha gas has been hetaniion ed to light the tunnel, a great 
improvent on tallow candles or fire-flies, and much safer. At the 
heading the work is very interesting, the scene almost infernal; 
the glare of light, the roar and clatter of machinery, the rushing 
compressed air through the pipes, for the purpose of ventilating 
the passage plying the workman with the breath of life, and 
driving the flew: - 2. ry—as TI shall mention by and by—certainly 
has a diabolical look. Here, mounted upon a “‘ carriage,” the drills 
are at work, from four to eight in number, each one eating into 
the bowels of the mountain, and keeping up a horrible noise and 
racket. The drills have in the past been one of the great draw- 
backs in the progress of this work. None up toa recent date had 
been found strong enough to stand the severe test to which this 
rock subjects them; but a Mr. Burleigh, of Fichburg, has recently 
invented a drill, which has thus far given the utmost satisfaction. 
One of his drills recently bored an aggregate of 275in. within 
six hours, making eleven holes at an average distance of about 
twenty-five inches from each other, and another of his drills 
worked an entire week without stopping for repairs, which must 
be acknowledged a remarkable feat for a bore. The carriage upon 
which these drills are placed will accommodate twelve at a time, but 
till lately, owi ing to their constantly breaking down, not more than 
four could be kept running. 110 men are employed at this end 
of the tunnel, and the progress made is at the rate of fifty feet per 
month. Dr. Ehrhardt has been trying experiments in blasting at 
this and another part of the works, and the result is'that with one- 
half of the weight of his powder he effects one-third more work at 
the same time than with the full quantity of the blasting powder, 
and it is supposed that with holes of larger dimensions the powder 
will do more than double the work, which will, of course, very 
effectually speed its completion. The blasting is done by means 
of an electric battery; the one used is the Ebonite, manufac- 
tured by Messrs. Elliot Brothers, London, and from twenty to 
forty holes are exploded at the same time, breaking down from 
six to fifteen cartloads of rock. At the time of the blast the car- 
riages are run back for a distance of about 150ft., and two heavy 
iron gates are closed, to protect the drills from being injured by 
the débris, The smoke caused by the explosion is driven out of the 
tunnel by air compressed through iron pipes from an immense 
compresser, located some distance from the mouth of the tunnel. 
This compresser, and a smaller one used for running the drills, are 
driven by water-power, supplied by a magnificent dam, made for 
that purpose across the Deerfield river. The larger has four large 
25in. cylinders, and communicates with the heading of the tunnel 
by a 12in. pipe; the smaller has four 13in. cylinders, and sends the 
air through an Sin. pipe. This one is worked at a pressure of 40 Ib. 
to the square inch, which would be sufficient to heat the air to 350 
degs., were this not prevente od by the injection of a constant stream 
of cold water into the cylind At Mont Cenis, where compres- 
sors were first usé at in drilling and ventilating, the cylinder is im- 
mersed in water, but the process here is more ¢ ffective, and less ob- 
jectionable in other respects. The men work in three reliefs or 
“*shifts” a day, the different gangs going in at eight, four, and 
twelve o'clock, each gang working eight hours. 

The central shaft.—We must now retrace our steps four miles 
or more to the valley between the two summits of the mountain, 
at a point equidists ant from the two portals of the tunnel, where a 
shaft is being sunk to the line of the tunnel 1037ft. deep. I have 
spoken of the two summits; let me state here that the perpen- 
dicular of the western summit from the bed of the work is upwards 
of 1700ft., and of the eastern a little over 1700ft.; so that in form- 
ing the valley nature has wonderfully aided and facilitated the 
sinking of this shaft, lessening its depth from 700ft. to 500ft. This 
central shaft is now down to the depth of about 400ft., and the 
work has steadily progressed at the rate of 5ft. per week; it will, 
with stronger bl: asting material, be completed in about. twelve 
months. The shaft is in the form of an ellipsis, with axes of 27ft. 
and 15ft.; the longer axis lies parallel to the line of the tunnel, it 
is calculated 1ft. from its centre, in a northerly direction. The 
wey wd of the shaft is 68ft., and its area 318 square feet. Here 

drilling is carried on by hand, a compresser only being used to 











drive out the foul air engendered by the explosions of the blasts, 
and to supply the workmen with fresh air. The charges are here 
also igni y electricity, the battery being kept in the machine- 
house conte’ over the shaft. I witnessed here, for the first time, 
a very eo acoustic phenomenon, which is presented at the 
time ra the blast, and, though undoubtedly the same in every 
case, it is new to me. "By applying the ear to the ground, a dis- 
tance of 400ft. or more from the shaft, a person is able to discover 
the explosion before those in the building are aware of it; and no 
matter in what direction he may be lying, the sound indicating 
the convulsion beneath is always in the rear of the party maki 
the test. The descent is made by means of an iron bucket fix 
to a stout wire rope, and next to Providence, you have te place 
your reliance on that; the journey down is made in about one 
minute. Below the workmen encased in waterproof clothing, 

each with a fire-fly lamp adjusted to the visor of his hat, are busy 
shovelling to one side the débris thrown up by the explosion, pre- 
paratory to its being removed to the mouth of the shaft. Here 
from thirty to forty men are oS ay in three daily reliefs, as in 
the east end. Very little trouble has at any time been experi- 
enced in this shaft through the fall of water, which has at no time 
been sufficient to stop the work. About 200ft. down a reservoir 
is cut into the side of the shaft, and to this is directed the water 
as it falls from above on a roofed structure, inclining towards the 
reservoir; it is then pumped to the surface, where it becomes 
serviceable for the boilers, &c. Here Dr. Ehrhardt’s powder has 
been thoroughly tested, and its success will no doubt lead to its 
being introduced to all parts of the work. It was first thought of 
substituting g nitro-glycerine for blasting powder; the great difficulty 
of getting it pure, and its being so extremely dangerous when 
impure, induced the authorities to abandon the idea. 

I have said that the axis of this shaft is calculated to be about 
lft. north from the centre of the tunnel. The shaft sunk from 
the crib down to the Chicago Lake tunnel was only 9in. out of 
the calculation. The engineer of the Hoosac tunnel, Mr. Thos. 
Doane, is confident that the shaft here will strike the tunnel bed 
at the exact point indicated; the line of the tunnel reaches its 
highest grade where it is to be connected with the shaft, the incli- 
nation towards the two portals being sufficient to drain the road- 

way from the centre to either mouth. When the shaft is down to 
its full depth work will be commenced on the tunnel from it to- 
wards both ends. The importance of the shaft, not to speak of 
its aid,to the ventilation of the tunnel when completed, will, there- 
fore, be readily understood. 

The west [shaft.—'Three thousand feet from the western face of 
the tunnel a shaft has already been sunk to the grade of the bore, 
a depth of 326ft.; from this shaft, east and west, the tunnel is 
being worked, the bore at the present time extending over 300ft. 
towards the western portal, Considerable trouble is being expe- 
rienced from water in this shaft; the influx is equal to 250,000 
gallons a day. This, however, will soon be overcome by the intro- 
duction of improved machinery. Water, the great enemy of under- 
takings of this kind, will be only slightly troublesome in the 
future of this great enterprise. Between the west shaft and the 
western portal a 

Supplementary shaft is being sunk 275ft. deep, for the more 
perfect observation of the line, and for pumping purposes. This 
shaft is now almost completed. 

The western portal is situated about two miles from North 
Adams. Here the greatest difficulty has been experienced in 
tunnelling. The soil is porous, and water washes it down so 
rapidly as to prevent all progress in the heading; but even this is 
now overcome. Mr. B. N. Farrel contracted to tunnel and arch 
with brick 400ft. of this face, the work to be completed by July 
Ist next; over one-half is already finished. It is expected that the 
masonry work will have to be carried to the depth of about 1500ft. 
before the solid rock is struck, and the archway can be dis}:ensed 
with. Between 300 and 400 workmen are now employed over the 
tunnel. 

There is no doubt that when finished the tunnel will be of im- 
mense benefit to the country; as it is, the formerly small village of 
North Adams is rapidly rising to a large manufacturing town. This, 
of course, is only local, but the facility afforded through the tunnel 
for the traffic with the West will prove of the greatest import- 
ance to the commerce of the whole country. A work like this 
tunnel would be grand anywhere, but in a wild country, where the 
resources of labour are so very impaired, it gains much in import- 
ance. H. G. 
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plastic compound for the protection of —— = data surtaces from 
the action of water, air, &c.”—23rd March, 18 


of paper.” — 


: a 











Patent on which the Stamp Duty of £100 has been Paid. 
522. GEORGE JENKINS, Tyne Cottage, Hanwell, Middlesex, ‘* Bedsteads,”— 
25th February, 1864. 





Notices of Intention to Proceed with Patents. 

2556. JOHN AMBROSE COFFEY, Great St. Helens’, London, “ Improved 
mechanical contrivances applicable to syphons, also adaptable in the produc- 
tion of pumps of improved construction.”—4th October, 1866. 

2657. WILLIAM LONG WREY. Northumberland-street, Strand, London, ‘‘ Im- 
provements in the construction of ships and vessels, with a view to speed ani 
buoyancy.”—13th October, 1866, 

2672. JOHN SMITH, Leadenhall-street, London, and JAMES JOHN ROWE, 
Rotherhithe-street, Rotherhithe, Surrey, “ Improvements in taps or cocks 
for regulating the flow of fluids. 

2675. THOMAS WOODWARD, Ledbury, ¥ fordshire, “ I; in ma- 
chinery or apparatus for raising or Pome sewage water and other liquid 
matters, also applicable as a means of affording motive power from water.” 
— 16th October, 1866. 

2684. JOHN COATES, Pendleton, Manchester, “‘ Improvements in packing for 
piston, valve, pump, or other such rods or spindles.”— 17th October, 1806. 
2689. WILLIAM MANWARING, Britannia Ironworks, Banbury, Oxtord, ‘* Im- 

* provements in reaping and mowing machines.” 

2693. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “Certain 
improven:ents applied to Jacquard looms.”— A communication from Charles 
Devillaine. Lyons, France. 

2696 NATHANIEL GREW, New Broad-street, London, and GEORGE HENRY 
MONEY, Jermyn-street, Westminster, ‘* Improved apparatus for separating 
liquid from solid substances.” 





a THOMAS WEA Miles Patting, Lancaie “Certain improvements 


cotton and other fibrous 
materials.”-29¢h January, 1867. 

283. HENRY ERMEN, ury, Lancashire, ‘‘ Certain improvements in ma- 
chinery or apparatus for doubling and twisting cotton and other fibrous ma- 
terials.” —Ist Fé SB 

323. ALFRED VICENT NEWTON, Chancery-lane, London, “ An improved pro- 
cess of making foil of lead coated with tin."—A ee from William 
Woodhouse Huse, New York, U.S.—5th February, 1 

341 JOHN SHERMAN HOAR, Massachusetts, U.S., tt Now “and useful improve- 
ments in bench vices.”—6th February. 1867. 

394. WILLIAM HENRY TOWERS, New York, U.S., ‘‘An improved process of 
ss raw hide for the manufacture of various articles.”—12th February, 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such_application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
23rd February, 1867. 
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4d. ; 1760, 4a. ; 1761, 44.; 1762, 4d.; 1763, 1s. 6d.; 1764, 4d.; 1765, 4d 3 
1766, 10d’; 1767, Sd’; 1768, “. ; 1769, 6d. 1770, 10d. "1771, 4d. : 1772, 
6d.: 1773, 4d. ; 1774, 8d. ; 7 ; 
1780, 8d.; 1781, 28. 20.5 1782, ey : 
1786, 4d. ; 1787, 8d. ; 1788, 1s. 6d.; 1789, 10d.’; 
1792, 4d.; 1793, 10d.; 1794, 4d.; 1795, 6d.; 1796, 28.; 1797, 8d.; 1798, le. 4d.; 
1799, 8d. ; 1800, 4d.” 





*," Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, ‘Southampton-buildings, 
Chancery-lane, London, 
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ABSTRACTS OF SPECIFICATION 8. 
The following descriptions are made from Abstracts prepared ep gl THE 
ENGINEER, at the office of har Me BMaetys 's Commissioners of 


Class 1.—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1901. R. NEWTON, Keighley, Yorkshire, “ Apparatus for consuming smoke in the 
Surnaces of steam boilers, &c.”— Dated 2\st July, 1866. 
The object of this invention is to produce a thorough combustion of the 
smoke in the furnaces of steam bvilers and other furnaces. For this purpose 
the places an arch of brickwork within the furnace, immediately 








2698. WILLIAM SIMPSON, Ilford, Essex, ‘‘ Improved machinery, app 
and processes for preparing and treating vegetable fibres to be used as all 
stuff in the manufacture of paper, papier maché, and such like materials.” 

2699. JAMES HOSKEN, Fenchurch-street, Lonton, “ Improvements in packing 
pistons and stuffing-boxes.”—A communication from Jones Saunders, Alex- 
andria, Egypt.—18th October, 1866. 

2707. EDWIN LINDSEY SIMPSON, Bridgeport, Fairfield, Connecticut. U.S 
Moved improved process for the preparation of india-rubber and kindred 


behind the iedaen, and having perforated the arch with two or more holes, 
he inserts sinall pipes within the same, causing them to extend a short distance 
into the furnace. The outer ends of these pipes he connects by means of 
branch pipes with an air tube, this latter being supplied with a current of air 
by an ordinary fan placed in any convenient position. A valve is also placed 
between the fan and the jets in any desired position to regulate the admission 
of the air. The above-named apparatus may be used either by itself for the 
purpose of smoke consumption only, or in conjunction with the improved 





2708. » CHARLES JONES, William- street Ironworks, Liverpool, *‘ I e 
in coal mining machinery.” 

2709. ALEXANDER PARKES, Birmingham, ‘*‘ in the 
of Parkesine or compounds of pyroxylin, and in the production of imitations 
of ivory and pearl ”— 19th October, 1866. 

2712. JOHN HOWARD KIDD and JAMES CHADWICK MATHER, Bradford, near 
Manchester, ** improvements in floor. leather, brattice, oil, and other cloths, 
and in their manutactare.” 20th October, 1866. 

2720. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in the construction and arrangement of steam 
boilers and in ineans or apparatus for collecting sediment or deposit therein.” 
—A communication from Joseph Augustus Miller, New York. U.S. 

2721. JOHN DAY Ardwick, Manchester, * Cer:ain improvements in vehicles or 
carriages for conveyance or passengers.” 

2727. SPENCER PEDDAR, Harlestone, Suffolk, “ Improvements in machinery 
for lifting or pitching cut crops.”—22nd October, 1866. 

2728. JOHN HENRY JOHNSON, Lincoin’s-inu-fields, London, *‘ Improvements 
in machines for making paper."—A communication from Richard Smith, 
Sherbrooke, Canada East, and Oliver Ellsworth, Boston, U.S. 

2737. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in the construction of travelling ovens.”—A communication 
from Wilham Hinchliffe, Melbourne, Victoria, Australia. 

2739. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in cartridges, and in machinery for manufacturing the 
same.”—A communication from Timothy James Powers, New York, U.S.— 
23rd October, 1866. 

2744. JOSEPH WATTS, Birmingham, ‘‘ Improvements in furnaces and fire- 
places, and in utilising the waste heat of the said furnaces and fire-places, 
and in utilising and obtaining motive power from the air supplied to furnaces 
and fire-places.” 

2748. HENRY SEPTIMUS COLEMAN and ALFRED GEORGE FDWIN MORTON, 
Chelmsford, Essex, ‘* Improvements in apparatus for reducing or commi- 
nuting oil cake.” 

2750. FRANCIS TAYLOR, Romsey, Hants, “ Improvements in apparatus for 
receiving, drying, and deodorising human excrement.”’— 24th October, 186 

2771. JAMES HAREBOOTH GRESHAM, Hull, * Imp in the 
ture of safety fuzes, and in the machinery, apparatus, or means employed 
therein.”—A communication from Willlam Robert Whitehorne, Melbourne, 
Victoria. 

2774. FRANK CROSSLEY, Manchester, “ Improvements in machinery for sepa- 
rating the fibre of flax or other vegetable snbstances requiring such treat- 
mert.”— 26th October, 1866. 

2790. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ An improved 
metallic band fastener.”--A ——— from Arthur Barbarin, New 
Orleans, Louisiana U.S.—29th October, | 

2837. WILLIAM GEEVES, Thornhill-<quare, _—_ Middlesex, ‘* Improve- 
ments in saw mills.”—Ist November, 1866. 

2848. FRANCIS ALTON CALVERT, Manchester. ‘‘ Improvements in heating, 
applicable to steam boilers, furnaces and other heating apparatus.”—3rd 
November, 1866. 

2893. JOHN DEAVIN, JOHN HENRY SUTTON, and MARTIN DEAVIN, Rother- 
hithe, Surrey, “ Improvements in the method of closing, and keeping open 
at any distance, doors and gates, in lieu of using springs, straps, or other 
unsightly arrangements for effecting the purpose.”— 4th November, 1866. 

2946. WILLIAM CLARK, Chancery-lane, London, “ Improvements in breech- 
loading fire-arms and cartridges."—A cominunication from Martial Pidault 
and Guillaume Eliéze, otherwise Lagréze, Jules Felix Gévelot, Boulevart St. 
Martin, Paris.—10¢h November, 1866. 

2958. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Certain improve- 
ments in coal oil lamps.”—A communication from George Hall, Baltimore, 
Maryland, U.S. - 12th November, 1866. 

2972. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in the pre- 
paration or treatment of fabrics or materials for the manufacture of various 
useful articles.”— A communication from Rufina Noéggerath Temmerman, 
Boulevart St. Martin, Paris. —13th November, 1866. 

3058. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improved ma- 
chinery for manufacturing spikes and rivets."—A communication from John 
Oliver Reilly and Alexander Wiley, Baltimore, Maryland, U.S.—2!st Novem- 


fact 





f 





, 1866. 

3135. GEORGE HOWARD, Berners-street, Oxford-street, London, ‘‘An improved 
manufacture of elastic seat.”—2&th November, 18 66. 

3161. WILLIAM EDWARD NEWTON, Chancery-lane, London, - Improvements in 
rolls of spinning, drawing and. other —A ion from 
Edward Livingstone Perry, New York, U.S.—1st December, 1866. 

3231. ROBERT SMITH and JOHN RAMAGE, Stirling, N.B., ‘‘ Improvements in 
the manufacture of yarns used for weaving textile fabrics, and in machinery 
or appar»tus employed therefor.” 

3232. THOMAS GRAY, Wandsworth, Surrey, - Tmprovementsin the preparation 
of bleaching materials or p —Tth D 

3327. WILLIAM ROBERT LAKE, Southampton- buildings, Chancery-lane, London, 
“ Animproved mode of rendering paint -A 
—_ Joseph Benvhue Harris, Germantown, Kentucky, U.S.—18th December, 

3359. CHARLES NORRINGTON, Sussex House, Plymouth, Devonshire, ‘‘Im- 
provements in the treatment of substances containing phosphate of lime.”— 
20th December, 1866. 

3383. JOSEPH ROCK CooPER, Birmingham, ‘‘ Improvements in breech-loading 
fire-arms.”—2\s! December, 1866. 

3437. THOMAS WILLIAM COULDERY, Old Kent-road, Surrey, ‘‘ Improvements 
in the manufacture of trousers.” 

3449. CLEMENTS FLEMMING FLACH, Call, (Eifel), Prussia, ‘‘ Improvements in 
extracting silver from leat.”—3ist , 1866. 

10. JOHN PLEWS, Bucklersbury, London, ‘‘ Improvements in breech-loading 
fire-arms and ordnance. "— 2nd Januai 

100. WILLIAM CLARK, Chancery-lane, ‘London, “Improvements in rotary 
engines."—A communication from Truman Merriam and James Cushing, 
Waterloo, Jefferson, Wisconsin, U.S.—14th January, 1867. 

160 FREDERICK CHARLES REIN, Strand, London, ** Improved means of con- 
veying sound from preachers or lecturers to the congregation or audience.”— 
22nd January, 1867. 














, for which the present patentee obtained letters patent, dated March 

24th, 1866, No. 878, with the double object of consuming smoke and generating 
mn, 

1909. J. RAMSBOTTOM, Blackburn, Lancashire, “ Using and treating steam for 
purposes of obtaining motive power.”’— Dated 23rd July, 1866. 

This invention consists in the use of a vessel supplied with a small quantity 
of water. Heat is applied until this water becomes wholly vaporised, the said 
vessel may afterwards be supercharged with heat to a very considerable cegree, 
inasmuch as no direct communication exists with other aqueous matter ina 
liquid state. The vapour is conveyed to a compound steam engine having two 
cylinders parallel with each other, and so arranged in size that one cylinder 
shall possess an area greatly in excess of the other. On the said cylinders is 
cast a valve box, in which are two valves worked simultancously, and so 
arranged that there shall be the least possible lap or lead, in order that the 
steam my have the least possible expansion in the small cylinder, and have 
the ut...ost freedom in discharge from both, on completion of the piston’s stroke. 
The viject of this arrangement is to work up as thoroughly as possible in 
mechanical effect the heat contained in the vapour, which vapour passes from 
the first or small cylinder through the second valve to the second cylinder, in 
which it expands through the entire stroke. The steam on leaving the engine 
is conveyed to a second vessel, on which is a slightly loaded valve, covered by 
a pipe, through which valve and pipe the steam further passes on, attaining a 
greater pressure than that to which the said valve is loaded. The object of 
this second vessel is to establish an uniform back pressure of a very low degree 
against the piston of the second or large cylinder, and also to prevent the cool- 
ing effects which result from the use of a condenser when in direct communica- 
tion with such cylinders as ordinarily applied. The steam passing through the 
valve and pipe above mentioned then enters a third vessel, and is there con- 
densed by the circulation of cold air or water in pipes passing through the said 
vessel, and as it is very probable that much water of condensation would form 
in the second steam vessel, the inventor proposes to attach a pipe to the bottom 
of this vessel, and connect the same with what is known as a “steam trap” 
or condensing box, constructed so as to permit the e of water. but not 
of steam, from the second steam vessel to the third or condenser.— Not pro- 
ceeded with, 

1924. E. P. H. VAUGHAN, Chancery-lane, London, ‘‘ Preventing incrustation 
tn steam boilers.” —A communication, Dated 24th July, 1866. 

This invention consists in certain bi and ar ts of appara- 
tus by the application whereof incrustation or deterioration resulting from 
saline or calcareous or other earthy or mineral substances or other impurities 
contained in the water used in steam boilers is prevented. This object is 
effected by attracting and conducting the electricity generating in the interior 
of the boiler by whatever means such electricity may be produced or evolved, 
or whatever may be its character, to the shell of the boiler. For this purpose 
metallic wires or points are placed in any convenient portions of the steam 
space of the boiler above the surface of the water, or in any other positions in 
which the electricity generated or —e can be conveniently collected, such 
wires or points being attached to d with suitable metallic con- 
ductors, the latter being so arranged to be in electrical communication with 
the shell of the boiler. —Not proceeded with. 


1927. H. PRINCE, Manchester, * Motive power engines.” —Dated 25th July, 1866. 
This invention cannot be described without reference to the drawings. 


1939. W. E. Kocu, Tichborne-street, Edgware-road, London, ** Steam slide valves 
Jor locomotive, marine, and general steam engines, and water valves.”— 
Duted 26th July, 1866. 

The object and principle of these improvements in slide valves consist in the 
relieving the valve of the pressure caused as hitherto by the steam in the 
chamber, thus reducing the friction against the surface of the cylinder. This 
valve might be called an equilibrium valve. Instead as hitherto the steam 
entering into the valve chamber thus sur g the slide valve, and pressing 
upon its upper surface, the same is, by the present mode of distribution, lodged 
below the valve in two parallel steam jackets cast in the body of the cylinder, 
of which one - = each side of the openings for eylinder channels; there are, 

i instead of three, as hitherto, on the surface of the 
cylinder. The. vate closing tightly upon the cylinder surface will prevent the 
steam from entering into the steam chamber.— Not proceeded with, 

1941. A. B. BONNEVILLE, Porchester-terrace, Bayswater, “ Sleam generators.” 
—A communication.— Dated 26th July, 1866. 

This invention relates to a tube or recipient placed in the fire-box between 
the generator and the cylinder which works the piston, by means of which a 
greater volume of steam is obtained, as also a notable reduction in the expendi- 
ture of fuel. The apparatus employed consists of a tube or recipient, hy means 
of which the water borne off with the steam b more letely vaporised 
in its passage through this tube from the generator to the cylinder. The steam 
pipe which connects the generator with the tube or recipient in the fire-box is 
furnished with a clack valve, which allows the steam to go out. but which 
effectually prevents its return into the steam chamber of the generator, when 
the pressure i by the di ion of the vapour in the tube.— Not proceeded 
with. 

1946. T. ADAMS, Carbilly Cottage, Forest-hill, ‘A new motive power engine.” — 
Dated 26th July, 1866. 

This invention consists in an arrangement of apparatus or mechanism in 
which the force applied is such that the resistance to that force is neutral with 
respect to the axis of motion of the engine, thus leaving the force available to 
produce motion. For this purpose the inventor constructs a cylinder, or a 
sphere, which he makes a stationary body, and within such cylinder or sphere 
he arranges a crank, piston, and connecting rod, in such a manner that the 
force constituting the motive power is admitted through the centre of motion, 
and conveyed into the space enclosed between the piston and crank on one or 
more sides of the centre of motion, and is made to act on the crank and piston 
through the particular angle of the connecting rod on any desired point of ap- 
plication relative to the centre of motion, while the resistance to such force is 
taken upon the cylinder or sphere, which is the stationary body. The force 
pressing on the piston through the intervention of the connecting rod may be 
made to act on the crank either in, through, or about, the centre of motion.— 
Not proceeded with. 


1955. C. D. ABEL, Southampton-buildings, Chancery-lane, London, “ Apparatus 
for regulating the supply of water and other fluids to steam boilers, &c.”—A 
Dated 27th July, 1866. 
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90. JOHN LACEY DAVIES, St. Ann’s-square, Manchester, “ Certain imp’ 
ments in lamps to be employed for the purpose of illuminating.”—A com- 


munication from Victor Cerisier, Boulevart Sebastopol, Paris,—25th January, | 


1867. 





This invention cannot be described without refé to thed 
1957. J. PHILLIPS SMITH, Hereford, * Traction engines.” ~—Dated 28th July, 1866, 
The first part of this invention is intended to prevent such engines from 








_Marcr 1, 1867. 


running away in the event of part of the engine or driving gear breaking whilst 
ascending or descending an incline. In order to prevent an engine from running 
backwards after such accident whilst ascending an incline, the patentee pry. 
poses to key a ratchet wheel on the driving axle, and to attach a doy vr 
ratchet to the frame, 80 that the axle can revolve forwards, but, immediately 
upon its ing to run backwards, it is stopped by the dog falling into the 
teeth of the ratchet wheel ; when it is desired to back the engine the fg oo 
must lift the dog out of the ratchet wheel. This ar is 

only acts in one direction, and this part of the invention is equally poor Bey 
to locomotive engines and wheeled carriages. If it be desired to stop the 
running away of the engine in either direction in the event of the engine or 
driving gear breaking, the patentee uses two ratchet wheels with their teeth 
reversed, or he attaches a dog stop or bolt to the framing, and connects the same 
as a lever in such a way that, by pulling or pushing the lever, the driver can 
throw out the dog or bolt, and back the driving wheels or axle. The second 
part of the improvements in traction engines consists of a peculiar arrangement 
of the engine itself, whereby no part of the engine is placed on the top of the 
boiler, as hitherto practised. He places the two cylinders inside the main 
framing, and below the boiler, and bolts them strongly to a transverse frame, 
the centre lines of the said cylinders being parallel to the longitudinal centre 
line of the main frame. The crank shaft is also placed below the boiler, being 
parallel to the axle of the travelling wheels, which it actuates by means of 
spur pinion and spur wheel, or an endless chain and stud wheels. The whole 
of the working parts of the engine being thus placed below the boiler, and 
fastened to the main frame, the necessity for bolting or rivetting brackets or 
other fixtures to the boiler —which is a certain cause of leakage —is thereby dis- 
pensed with ; besides which, the engine and gearing work much more steaidily , 
and the patentee is enabled to place a steami dome of large size on the top of 
the boiler, and thereby ensure a good supply of dry steam, and prevent priming, 
1958. W. CLARK, Chancery-lane, London, “ Rotary engines.” —A communication, 

Dated 28th July, 1866. 

This invention consists, First, in the arrangement of a series of cylinders and 
pistons upon a revolving drum, mounted on a shaft in combination with a face 
plate and ports, and adapted to segmental apertures in a stationary steam chest, 
in such a manner that a constant pressure of steam may be alternately applied 
tothe piston where the leverage and power of the engine will be increased 
without a corresponding increase in the consumption of steam. It consists, 
Secondly, in the arrangement of one or more curved tracks, in combination with 
a common crosshead, provided with trucks or pins, and with a common reci- 
procating piston fitted in a cylinder, which is secured to a revolving drum in 
such a manner that the reciprocating motion of the piston is converted into a 
vibrating motion of the dram and cylinder, whereby a rotary engine of con- 
siderable power is obtained. It consists, thirdly, in the arrangement of a steam 
chest with an oscillating joint, in combination with the faceplate of the 
cylinders, or of the drum containing the said cylinders, in such a manner that 
the said steam chest can be reversed one quarter, and the motion of the engine 
thereby reversed. —Not proceeded with. 
1982. J. ROBINSON, h , * Impr 

lst August, 1866. 

This invention cannot be described without reference to the drawings. 

1985. W. E. NEWTON, Chancery-lane, London, * Promoting combustion of fuel 
in steam boilers, furnaces, &c."—A communication.— Dated \st August, si, 

This invention consists in forcing upward by means of a fan, blower, or pump, 
one or more jets of cold air into the chimney or smoke-pipe of a furnace. by 
thus introducing the air under pressure into the chimney at a point which is 
above the heating surface a partial vacuum will be created in the chamber, 
and the air from the fire-room will be made to circulate through every part of 
the chamber. 

2011. C. and J. PRATT, Wilderness-row, London,“ Motive-poer engines.” ~ 
Dated 4th August, 1866. 

The object of this invention wil] be gathered from the following heads: The 
imprevements have relation to air motive engines, and provide for the use of 
the following actions :— First, the use of the expansion and contraction of air 
hy heat and cold to produce motion. Second, the use of such air in a state of 
great condensation that large power may be derived from a small engine. Thiru, 
the use of such air in a moist condition to facilitate its conduction, transmis- 
sion, and cession to heat. Fourth, the use of an alternate state of plenum and 











ts in the Giffard injector.”—Daled 


vacuum existing in parts of the engine, to induce or compel the outer air to 
enter the engine, to extensify the pressure within it, to supersede the necessity 
ofan air pump. Fifth, the use of a peculiarly sudden trans‘erence of air under 


pressure by heat from one vessel into air, constringed by cold in another vessel 
at the end of each stroke of the working piston, by means of a balanced rotary 
slide valve, called an equation valve. The equilibrium of pressure, independent 
of temperature, gained by this transfer, bas the effect of relieving the workinz 
piston of all pressure at its dead point, and correspondingly augmenting pressure 
at a useful point of its next stroke, while at the same time dim nishiug 
resistance on the exhaust side during its stroke. 

1913. G. T. BOUSFIELD, Loughborough Park, Brixton, “ Producing and super- 

heating steam.” —A communication.— Dated 23rd July, (36. 

The object of this invention is to provide a continuous supply of super- 
heated steam at a given temperature by distinct means. each being in no 
degree dependent on the other. The inventor describes the invention thus :- 
He provides a 2-in. pipe, say 20ft. long, and inside this pipe he places, say 
seven stops or divisions, about 2}ft. apart, each of taese divisions having 
orifices so as to connect the different compartments together. He places this 
inside a flue from a reverberatory furnace. At the end nearest the fire he 
introduces cold water from a suitable supply pipe. As it enters the first com- 
partment it will be heated to a certain extent, and as it continues its journey 
through the other compartments it will gradually increase its heat until it 
becomes steam, the mean temperature of each compartment increasing as it 
travels along, and goes on increasing until it attains to a temperature of, say, 
400 deg. Fah. Here he proposes to place underneath and inside the heating 
pipe a thermostat. which is connected to a spindle passing through a stutling- 
box, and which spindle is connected with the water supply pipe, so that if the 
temperature should rise above the required height, a greater body of water 
would be injected into the heating pipe, and the temperature thus reduced ; 
ani, on the other hand, if the temperature should sink too low, an opposite 
course wonld be occasioned by the action of the thermostat, with, of course, 
an opposite result In order to regulate the pressure, he places, say above the 
pipe, a piston with a rod passing through a stuffing-box weighted according 
to the amount of pressure required. The extremity of this rod is connected 
with the damper, so that when the pressure rises alove that required the 
dampers are closed, or partially so, and the result is, of course, a decrease in 
the heating power, and in the amount of water converted into superheated 
steam, and a consequent diminution of pressure. It will be thus seen that the 
temperature and the pressure are regulated totally irrespective of each other, 
Whatever be the amount of water which arrives at the extremity of the pipe, 
whether it be little or much, must arrive there at the temperature required by 
the action of the thermostat, whilst the pressure gauge controls and regulates 
the pressure of the steam, whatever the temperature may be. 

2014. W. JACKSON, Birmingham, “ A new soufflating accumulating or hydraulic 
engine.” — Dated 4th August, 1866, 

This invention consists in the construction of, by preference, an angular 
frame, which may be made of any suitable material, such as wood, or cast iron, 
in which frame the inventor prefers forming inlet and outlet ways, arranged 
for receiving suitable valves and connecting tubes for conducting the water to 
and from the inlet and outlzt ways. The internal form of this frame may be 
about one-fourth the width at one end that it is at the other, and in length 
about three times the extent of its widest end, more or less, as may be preferred, 
according to use, or position, or local circumstances where such engine may be 
required to be put to work. On the outside of the widest end of this frame 
lugs are formed for receiving axes (hereafter referred to), and at this end he, 
by preference, arranges the outlet way; the other or narrow end is fitted 
with carriage and glands for receiving a shaft, by which the engine is to be 
actuated. On the sides and ends of the frame he provides flanges or other 
equivalent means for securing top and bottom covers, made of strong fabric or 
other suitable air and water-tight material, which may be held conveniently 
by metallic or other strips, together with screw pins, or other like suitable 
means. These fabrics cover the top and bottom, or both sides of the frame, 
and are permitted to be loose and full from the broat end to the narrow end, 
that they may be capable of expansion aud compression, similar to the action 
of acommon bellows. On the outsides of these elastic covers he applies, by 
preference, metal plates, provided on their broad ends with corresponding lugs 
for receiving pins or axes to work in or through the corresponding lugs of the 
frame before referred to, which lugs and pins form a common hinge joint or 
fulcrum on which these plates work, so that by the flexible material being 
attached to them they will in reality be levers, or, as it were, the top and 
bottom of the common bellows, which the apparatus so much resembles The 
narrow ends of these plates are provided with an extended strap or lug for re- 
ceiving connecting rods, by which they are united to two eccentrics or cranks 
formed on the shatt before referred to, and by putting this shaft in motion by 
any suitable driving gear, and with, by preference, the aid of a fly-wheel, the 
two lever plates working on the joint also before referred to, will be made to 
advance and retire from each other at the narrow end, just in proportion to 
the amount of eccentricity given to the eccentrics or cranks from the central 
line of the shaft. A continuation of this action will be identical to the action 
of a common bellows, and as the flexible materiai is connected to the frame in 
such a way as to make it positively air tight, it is evident that, as the top and 
bottom plates are forced asunder from the axes on which they work to the 
throw of the cranks or eccentrics, so a vacuum will be produced in the interior, 
and into which the water will rush through the inlet way before referred to, 
when the inlet valve will close, and as the plates are brought together, so the 
water will be pressed out and driven through the outlet way, the valve of 
which will immediately close as soon as the eccentrics have passed the centre, 
when the inlet valve will again rise for the water to flow in to fill up the 
vacuum now being produced by the rising of the eccentrics, and so on as the 
operation is continued, the shatt being kept revolving by a handle, pulley, gear, 
aaa of the wind, or other convenient economic means.—Jot proceeded 
wi 
1966. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Grate bars for furnaces 

and fire-places.”"—A communication.— Dated 23rd July, 1866 

The patentee claims the construction and use of grate-bars having a longi- 

tudinal channel formed between the vertical sides, and left entirely open at the 
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bottom and ends, in combination with lateral holes or passages so adapted as 
to allow of the ascent of air between the vertical sides, and its discharge 
through the transverse holes into the spaces between the bars, and thence to 
the fuel, as described. 


Class 2.—TRANSPORT. - 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
"Ghénery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, 
1963. J. MCKENZIE, T. CLUNES, and W. HOLLAND, Worcester, “ Apparatus 
for actuating and regulating railway points and signals.” —Dated 30th July, 


adjustment of points 


The object of this invention is to effect a simultaneous 
h i i y of accident by 


nals, ing al i the p 
—S at railway junctions, and to ensure the efficient working of the points 
and signals in combination or otherwise. The apparatus consists of a series of 
yertica! hand levers, placed side by side, and set on horizontal fulcrum shafts 

g from end to end of the apparatus, and fixed in suitable bearings in the 
framework. The signal levers are provided with a pale, actuated by a rod 
and spring lever ; on the handle of the signal lever this pale or catch traverses 
during the passage of the lever the surface of an arc, having teeth cut therein, 
so that the position or distance of the lever may be maintained by the pale 
and teeth. The lower part of the lever works on the shaft just mentioned, and 
carries an arm to which chains, wires, or rods to actuate the signals are 
attached, so that, by the motion of the signal lever, the rods or chains are 
pulled and the signal moved. 

1981. E. GILMAN, Wandsworth-road, Surrey, “‘ Velocipede.”"— Dated \st August, 
866 





1 e 
This invention consists, primarily, of a perch carried by three wheels— 
namely, two loading wheels and one driving wheel, the latter being actuated 
by means of treadles and cranks. The rearward portion of the perch is divided 
or forked, and the driving wheel is mounted within the forked part by means 
fan axle or shaft, which is carried in suitable bearings attached to the perch, 
and is provided with a crank at each end outside the bearings, the cranks 
being so arranged as to alternate in motion with each other. Each of these 
cranks is connected by a link or connecting rod to the rear end of a treadie, 
he forward end of which is hinged or jointed to the forward end of the perch, 
which is made to curve downwards for that purpose. The forward end of the 
perch is supported by an axle, having two loading wheels one at each end 
thereof. This axle is so mounted as to be capable of swivelling on a vertical 
pin by means of a cross handle or lever in front of the operator, who can thus 
guide or direct the velocipede as occasion may require.—Not proceeded with. 
Yoo9. C. Rircuis, Upper Tulse-hili, “ Ship's furniture.”— Dated 3rd August» 
For the purposes of this invention, in constructing ships’ furniture and 
fittings, such as beds, tables, couches, and others, where it is desirable to retain 
the surfaces in a horizontal position, notwithstanding the pitching or rolling of 
the ship, the patentee employs a hollow vessel which is open at the top, and of 
a rectangular or other form, according to the form of the surface of the article 
which is to be kept in a horizontal position during the rolling or pitching of 
the ship. as well as when the ship is on an even keel; this vessel has within it 
a movable partition, which is arranged to float ou water or liquid contained 
in the vessel. The movable partition is connected to the sides and ends of the 
vessel by flexible water tight fabric or material. The partition will float on 
the water or liquid, and, although the vessel itself will move with the ship, the 
partition will retain its horizontal position. This partition forms the platform 
or base of the bed, couch, or table, or other articles of ships’ furniture; it may 
either be formed together with the bed, couch, or table, or as a separate base 
from which the bed, couch, or table may be removed at pleasure. 


Class 3.-FABRICS. _ 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

1911. T. ANDREWS, Comber, County Down, Ireland, ‘* Machines for winding or 

warping and drying yarns.” — Dated 23rd July, 1856. 

This invention consists, First, in a novel method of drying wet spun yarns 
during the process of warping or winding on to the beam from the spools or 
bobbins in the creel or bank, whereby many objections that apply to the 
present arrangement are dispensed with. The yara is wound wet from the 
spinning bobbins on to spools, which are then placed direct into the creel or 
bank of the warping machine. The yarn, whilst being wound on to the beam, 
passes over the surface of a heated cylinder, placed between the bank or cree 
and the ordinary measuring rollers of the warping machine. The heatc< 
cylinder is driven at the same speed as the yarn, thereby putting no extia 
strain upon the yarn, which, being spread over the surface of the cylinder in 
single threads, is evenly dried, and without damage from too great a heat. 
Secondly, in the application of a brush or brushes between the falling rods and 
the front reed, under or between which the yarn passes when being wound. 
The brushes are so carried that they are removed ont of contact with the yarn 
by the stopping of the machine —Not proceeded with. 

1926. J. H. SELWYN, 7réxg, Jlertford,“ Shaping metals, &c."—Dated 25th 

July, 1866. 

This oontien consists in raising or sinking embossed surfaces in metals 

and other ductile materials by the pressure of gases or fluids.—Not proceeded 


9°8. J. STRONG, Glosgow,‘* Tubes and skewers for cops."—Dated 25th July, 
1866. 





This invention c.innot be described without reference to the drawings. 

1929. J. BoeppINGHAMS, Fiberfeld, Prussia, “ Apparatus for the production of 
Sancy or figure weaving.”—Dated 24th July, 1866. 

This invention relates, principally, to the production of fancy or figure 
weaving by the use of ribbon shuttles, commonly called swivels, for the laying 
in of weft to the fancy or figure portions of the fabric, whilst the ground or 
body of the fabric is produced by ordinary weaving. In carrying out these 
improvements the frame carrying the small shuttles or swivels is suspended 
upon the batten by reds connected to arms from an axis which is provided 
with another arm. to which one of the cords of the Jacquard or pattern surface 
is connected, so that a pull on this cord will draw the swivel frame down into 
the position for weaving by the swivels, whilst a spring or weight takes it back 
again. The rack for giving motion to the swivels is connected to one end of a 
rod, the other end of which is attached toa crank pin from an axis upon which 
is applied a disc and studs, capable of being taken into by the teeth of a rack 
which, by intermediate levers and c ig rods, is d by a lever arm 
with a slotted opening in it, by which it receives motion from a crank on the 
crank axis. A spring-squaring motion holds the parts in position after each 
traverse. In order to produce figures in intermediate po-itions the swivel 
frame is capable of endway movement, and is actuated at the times, or in the 
order desired, similarly to that for the traverse of the swivels. The swivels 
may move in horizontal directions, or when the figures are very close together 
they may move in curves, and the curve of one may cut through those of 
adjoining shuttles. The pinions taking into the racks on the shuttles and those 
taking into the moving racks are formed of sizing, such as that of which loom 
pickers are ordinarily produced. The picking is effected by tappets on the 
crank shaft acting on movable parts of the picking levers, These movable 
parts are brought into position to be acted upon by their tappets, or moved out 
of the way of those tappets by levers which are held in one position by springs 
and drawn therefrom by cords from the Jacquard or pattern surface. This 
method of controlling the order of picking is applicable to other cases where 
variation in the order of picking is desired. 

1931. H L&A and T. LANB, Birmingham, “ Looms for weaving.”—Dated 25th 





July, 1 
eiettaate relates to that part of a loom for weaving called the shuttle 
box, and consists of certain improvements by which the sliuttle is received into 
the shuttle box with great certainty and thrown therefrom with great preci- 
sion. The invention ts especially applicable to pneumatic looms, or looms in 


peg, the inventors make or fix a tube with an opening or slit at the top of it, 
the whole of its length, so that when the cop is placed on the shuttle peg the 
end of the yarn or thread can be passed through the tube by the said opening or 
slit, and through the eye in the usual manner, The object or purpose of this 
tube is that, when the cop becomes loose on the peg, it will enter the tube, and 
cause the yarn or thread to break, and —— it running off and become 
entangled in the thread.— Not proceeded 

1988. C. N. PLANTROU, Oéssel-sur-Seine, France, “ Machinery for carding, 

combing, and cleaning cotton, &c.”—Dated 2nd August, 1866. 

This invention has for its object an increased regularity and effectiveness in 
these several operations. For this purpose the machinery consists in the com- 
bination of a cylinder for tearing and opening the cotton or other fibrous sub- 
stance, and either one or more combing cylinders with carding cylinders, all 
the several cylinders being arranged so as to take up the material successively 
and operate upon it as required while it is passing through the machine. The 
object in using the different cylind thus bined is to effect a more com- 
plete division of the fibres, and a more complete separation of foreign matter 
from them than by the ordinary means; also to obviate the necessity of such 
frequent clearing of the curds by arranging the cylinders and apparatus so as 
to clear them during the 0; erations. The cotton or other fibrous substance is 
unwound from a roller by means of a cylinder from which the roller receives a 
differential motion, which increases in speed as the fillet of cotton around the 
roller diminishes in diameter. The cotton is thence passed betweeng uides 
and over a table, and introduced to a cylinder covered with rows of bent 
needles, saw teeth, or other suitable tearing and dividing instruments. From 
this cylinder the cotton is taken by a carding cylinder and transferred to a 
second carding cylinder, from which it is taken by a combing cylinder, which 
is similar to the tearing cylinder, except that the needles or teeth are finer. 
By this combing cylinder the cotton or other material is effectually combed 
and cleaned, and the fibres are arranged in parallel lines, and the material is 
taken from the same by a third carding cylinder, whence the filament is drawn 
by a pair of rollers (one of which is furnished with velvet or other soft brush- 
ing material) and passed through a funnel out of the machine and into any 
convenient receptacle. 

1998. G. T. Bousrimta, Loug' h Park, Brixton, “ Carding engines.”—A 
communication.—Dated 2nd August, 1866. 

According to this invention a revolving dram or cylinder covered with card 
clothing is used in combination with workers and strippers, but these, in place 
of being arranged as heretofore, are so situated that the material is first 
operated upon by the workers and strippers while it is upon the lower half of 
the circumference of the main cylinder, and, as the machine is unenclosed 
upon its under side, all seeds, dust, and foreign particles fall to the ground, 
instead of lodging upon the surface of the card, as they would do to a great 
extent if the material was subjected to the carding process only while passing 
over the upper half of the cylinder. A further advantage in placing workers 
and strippers on the underside of the main dram as well as on the upper, is that 
a larger number of workers can in this way be applied to a drum of a given 
diameter, and so it is obvious that the extent to which the carding process is 
carried must be much greater in hi made ding to this invention 
than it can b2 upon other machines. Stationary top slat cards may be used in 
addition to the workers and strippers.—Nol proceeded with. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
1991. J. B. HAM, Norwich, “ Corn-rick stand and waterproof cover.”—Dated 
2nd August, 1866. 

This invention consists in the employment of a central boss or pillar of iron 
or wood, or a combination of both, having a hole therein to :eceive and 
support a vertical pole, which may be in one or more lengths or parts, of 
either wood or iron, and a series of claws or ribs, by preference of cast iron, 
are attached to this boss, and radiate therefrom, forming beams and bearers ; 
also a double spur or bracket is attached to each claw or rib, which supports 
a circular iron rim formed in segments bolted together. This rim has a flange 
projecting partly upward and partly downward, and the spaces betwixt the 
ribs and the rim are filled in with sections of cast iron or wood covered with 
galvanised iron perforated. The whole of these parts are portable and fitted 
together so as to enable the stand to be readily erected or set up and taken 
down again for removal. The cover is, by preference, made of tarpauling, but 
may be of oil-cloth or india-rubber, or a combination of these, or of other 
waterproof materials of a circular and conical form, having a hole in the 
centre with a cap or boss of india-rabber or other elastic material attached 
thereto to fit closely on the pole. The outer edge of this cover is also formed 
with a circular rim to turn down on the outside of the corn when it is placed 
on the stand to the required height, or in sufficient quantity ; and eyelet holes 
are also formed in the rim or edge of the cover through which to insert pins 
into the corn to aold the cover thereon.— Not proceeded with. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1997. G. CAMPBELL, Leadenhall-street, London, ** Raising aeriform and other 
fluids.” —A communication.— Dated 2nd August, 1866. 
For these purposes, when constructing apparatus for raising aeriform fluids, 
for ventilating or withdrawing air from rooms, buildings, vessels, carriages, 

















chimney and other shafts, an instrument is used which, at one end, is cylin- | 


drical and at the other end conical, the smaller end of the conical part of the 
instrument corresponding in di ter with and being fixed to the cylindrical 
part. Through one side of the larger or conical end of this instrument is fixed 
a tube, corresponding in di with the upper end of the outlet shaft or 
pipe. This tube is bent forward or formed with an elbow bend, which enters 
the cylindrical part of the instrument above explained and occupies part of its 
lower capacity. This apparatus is mounted on the upper end of the outlet 
pipe or shaft in such manner that it may turn freely, and in order that the 
larger conical end of the instrument may be constantly turned to the wind a 
vane or arrow is applied tothe instrument. The effect of this arrangement is 
that the wind entering the cone in passing forward through the cylinder 
produces an exhaustion ur up-draught in the outlet pipe or shaft, the wind passing 
in at the larger conical end of the instrument being prevented passing into the 
outlet pipe or shaft by the elbow bend, the back of which is presented to the 
wind. When constructing apparatus for raising water and other fluids a 
suction pipe is used, which is closed at its upper end, whilst at its lower end itis 
formed of a conical shape, the larger end of the cone being downwards. Across 
this cone, and near the bottom thereof,is a horizontal partition, having an 
opening through it with a valve opening inwards. Near the top of this pipe, 
which should be less than 30ft. long, is an outlet pipe, which inclines down- 
wards, and a blast pipe smaller than the outlet is introduced, air and fluid 
tight, through the suction pipe, and its outer end rests within the outlet pipe 
near where it joins the suction pipe. Air or steam passed through the blast 
pipe causes exhaustion in the suction pipe, and the water or other fluid rises 
therein and flows off by the outlet pipe.— Not proceeded with. 











Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
1959. J. ADAMS, Strand, 





London, “* Improvements in revolver fire-arms and in 
apparatus employed tn their fo ¢, also in cartridges to be used there- 
with.” — Dated 28th July, 1866. 

The ification of this i tion is too elab to be quoted here at length, 








but one portion of the invention is carried out as follows:—In constructing 
revolving fire-arms the patentee takes a forging of iron or steel, which has 
been reduced roughly to the form of the barrel of the revolver, pistol, or fire- 
arm, with the solid frame for the revolving cylinder, and he bores out the barrel 
from end to end, making also a small hole concentric with the bore in the back 
of the frame for the revolving cylinder. This forging may either originally 
have a space left in it for the revolving cylinder, or such a space may be 
ly cut out of it. He then places the forging between two centres in 





which the shuttle is propelled by compressed air, but is also app to the 
ordinary power and hand looms. In constructing the shuttle boxes of looms 
and parts connected therewith a ding to this in ion, the patentees place 
the back of the shuttle box in a line with the reed, and secure the said back 
firmly to the lathe in the usual manner. They make the front side of the 
shuttle box loo-e, and capable of a horizontal vibratory motion upon a vertical 
pin. To receive the in-coming shuttle they cause the movable front side to be 
pressed at one end by a spring, so as to incline the said side, and thereby form 
a taper shuttle box wider at its mouth than the shuttle, and narrower than 
the shuttle at the other end. The shuttle, in forcing its way into the narrow 
en! of the shuttle bex, presses back the lower side into a position nearly parallel 
with its opposite fixed side, and is brought to rest by friction in so doing. For 
the exit of the shuttle fiom the shuttle box they cause a lever or wedge to act 
in opposition to the said spring, so as to place and hold the loose side of the 
shuttle box, parallel to and nearly touching the side of the shuttle. therchy 
relieving the shuttle of the friction, and giving it a true direction in its course. 
‘They limit the motion of the loose side each way by adjustable stops. At the 
mouth of the shuttle box they place a short adjustable guide in the usual 
manner, the said guide being fixed ina line with the loose side when open, 
They place a top upon the shuttle box, and make the loose side air-tight by 
means of a continuous flexible flange applied to its top, bottom, and side. 

1953. J. ORR, Sutton Mill, Crosshills, near Leeds, ** Ornamental weaving.”— 

Dated 2th July, 1806. 

A leading object of this invention fs to prevent the very frequent stoppages 
consequent on the quick using up or exhaustion of the embroidering material 
consequent on the manner in which ordinary swivel or brocade shuttles and 
frames are now used, in which the shuttle threads are the ornamenting threads, 
whereas, according to this invention, the threads are used to draw ornamenting 
warp threads into sheds opened to receive them, the swivel shuttle threads 
becoming longitudinal threads in the fabric. 

1967. T. BULLOUGH and G. OPENSHAW, Darcey Lever, near Bolton, “* Shuttles 
used for weaving.’’— Dated 3st July, 1866. 
Near the front end of the shuttle, between the shuttle eye and the tip of the 








a hollow which is fixed to a slide rest. One of these centres fits into the bore 
and the other into the aforesaid small hole concentric with the bore, and one of 
these centres travels by means of a screw thread parallel with the bore, in 
order to secure the forging firmly and accurately in its proper position. The 
forging is then advanced by means of the slide rest up to two revolving cutters, 
between which the lower portion of the frame for the revolving cylinder passes, 
and is reduced to the proper dimensions, so as to receive the breech-piece here- 
inafter described. He then transfers the forging to another holder, which is 
fixed to a slide rest, where it is secured between similar centres to those above 
described. This holder is furnished at one end with a dividing plate, by means 
of which all the necessary angles to the barrel of the revolver are obtained 
with perfect accuracy. The forging is then advanced by means of the slide 
rest up to one revolving cutter, which in succession performs all the necessary 
outside cuts to the barrel. The manner in which the forging is held during 
these operations between centres, as above described, ensures perfect accuracy 
in the required thickness of the sides of the barrel, and also ensures that all the 
barrels shall be alike. He then lays the work on a metal holder with the barrel 
between two studs or blocks thereon, and he passes a spindle, fitting the barrel 
accurately, down the barrel and through corresponding holes in hardened steel 
bushes fitted into the studs or blocks. The work is in this way accurately set 
on the holder for two passages or holes to be bored underneath the barrel and 
truly parallel to the bore thereof. One of these holes is to receive the pin or 
axis of the revolving cylinder and the other the plunger of the ramming appa- 
ratus, To ensure che required truth in the positions and directions of these 
holes there are other hardened steel bushes fitted in the aforesaid studs or blocks 
on the holders, and the drill is guided up to the work by the passages in these 
bushes with constant uniformity. Then, in order to complete the recess for the 
ramming apparatus and recesses for the paris of the lock, the work is fixed on 
aholder between centres, as before described, and held in position by the bore 
and the small hole concentric with the bore. The holder is so made as to 
réceive and hold in this manner, between separate centres, four different barrels 
or pieces, and it holds each in a suftable position to be presented to the tools, 
and these positions are different the one from the other. The several pieces 








thus held are advanced by means 
and 80 a cut of the required depth is 
drawn back, and the pieces are 
the holders, except that one piece which 
which the slots are all made, is removed from 
and another fresh piece is brought to the 

rest is then again advanced to the cutters, and so the work goes on, each 
remaining in the machine until the necessary slots to admit the ranning appa- 
ratus and portions of the lock are cut to the exact required dimensions and 
form. Several operations are in this way performed at the same time in one 
machine, whereby a great saving of expense in the manufacture is secured, 
together with great accuracy. The barrel and frame, made as above described, 
are not attached directly to the wooden stock or handle of the revolver; but to 
its rear end a connecting metal frame is attached by screws, and to this 
stock is fixed. This connecting metal frame is the breech-piece already men- 
tioned. It is accurately shaped by means of revolving cutters, and contains 
within it most of the parts of the lock. 
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Class 7—FURNITURE AND CLOTHING. None. 





Class 8—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, d&c. 

1904. J. MORGAN, Dudblin, “ Improvements in preserving animal substances, 
and in sealing tins or cases containing preserved provisions, and in the 
apparatus employed therein.”—Dated 2\st July, 1866. 

The main feature of this invention consists in preserving animal substances 
by —- acetate of soda, either in solution or in its solid state.—Not pro- 


1905. J. LEACH, St. James'-street, Hatcham, ** Refini a war.” — 

23rd July, 1866. Pavone — 

This invention consists in the more speedy, effectual, and economical method 

of treating crude paraffin, so as to render it white, hard, and more suitable for 
the purposes for which it is employed. The process adopted to produce these 
conditions is, First, to boil the crude paraffin for about two hcurs, more or 
less, with a solution of caustic alkali, which has the effect of precipitating the 
oil with which the paraffin is combined. The precipitated oil is then removed 
by washing. The paraffin is then submitted to the action of animal charcoal, 
after which it is filtered and pressed. It is then re-melted, washed, and agai: 
subjected to the purifying power of charcoal, after which it is again filtered 
and treated with about five per cent. of naphtha and pressed. By preference 
the pressing should take place while the material is warm. To remove more 
completely any impurity that may still exist, it is once more re-melted, 
washed, treated with charcoal, and filtered. All that remains to be done is to 
run the paraffin into cakes suitable for the market.— Not with 
1912. G. T, BOUSFIELD, Loug! 

alkaloids derived 





ghborough-park, Brixton, Manufacture of certain 
tion into colouri maivsemtnds =~ 1 priett =i aka: 
uring sui for ing and ing.”"—A co - 

cation.— Dated 23th July, 1866. ile ” 

The patentee claims, First, the manufacture of alkaloids derived from 
aniline or from its homologues by the reaction of hydroclorate of aniline or of 
the hydro bromate, or of the hydriodate, or of corresponding salts of its homo- 
logue, or of a mixture of these salts upon a methyiic alcohol, or other alcohol, 
the action being indeed by heat and pressure, as described. , the manu- 
facture of alkaloids derived from aniline, or from its homologues by the 
reaction upon aniline or its homologues, or upon a mixture of aniline with one 
or more of its homologues, of a methylic alcohol, employed conjointly with 
the chlorides, or the bromides, or the iodides of ammonium, or of aluminium, 
orof calcium, or of magnesium, or of iron, or of zinc, or of other metal, the action 
being aided by heat and pressure, as described. Third, the manufacture of 
alkaloids derived from aniline, or from its homologues, by the upon 
aniline or its homologues, or aniline mixed with one or more of its homologues, 
of a methylic or other alcoholic nitrate or chloride, in the » 
Fourth, the manufacture of other alkaloids by employing either of the three 
processes above set forth to cause to reaet on alcohol radical alkaloids derived 
from aniline (or from its homologues, or from a mixture of aniline with one 
or more of its homologues), the same alcohol or alcohols which served to 
produce them, the alkaloid bsti in the process for aniline itself. 
Fifth, the transformation as described of methylic, or methyl, ethylic, or 
methylamylic alkaloids, or the other alkaloids set forth, into violet colouring 
matter suitable for dyeing and printing, by treating these alkaloids by the pro- 
cesses described, employing the su’ mentioned, the anhydrous bi- 
chlorids of tin, or the biniodide of mercury, alone or mixed with a chlorate, or 
the cyanide of iodine, or the bichloride of mercury, ij ly wil 
or the chloride or iodine, or the bromide of iodine, or bromine or iodine, these 
two last jointly with a chlorate or an acid, conjointly with a chlorate, 
either hydriodic acid, or hydrobromic acid, or sulphuric acid, or an iodate or 
a bromate, or iodic acid or bromic acid. 

1915. G. MOUNTFORD, Grasscroft, Yorkshire, and G. L. LOVERSIDE, Man- 
chester, ** Tanning of hides and skins.”— Dated 23rd June, 1866. 

This invention relates to an improved method of tanning by the employment 
of valonia, or of valonia and oak bark, in conjunction with what is known ia 
commerce as American pearl-ashes, and which, as is well understood, consist: 
essentially, of carbonate of potash, whereby a considerable diminution of 
time required for the process of tanning is effected, and a leather or tanne 
hide or skin of a superior equality is obtained. In cases where it is advisitle 
to give a yellowish colour to the leather, turmeric may be used with the valonia 
or valonia and oak bark. 

1917. G. DAVIES, Serle-street, Lincoln's-inn, London, “ Manufacture of sulphate 
a and sulphate of potash."—4 communication.—Dated 24th July, 

To obtain either of the above-named salts the inventor passes sulphurous 
acid (obtained either by burning sulphur, or by heating iron pyrites or sul- 
phurous ores in presence of oxygen), mixed with a proportionate quantity of 
atmospheric air, over or through oxide of copper or oxide of chrome, or a mix- 
ture of the two heated to a dull redness, or over or through any other well 
knuwn oxide or substance capable of inducing the chemical bination o 
sulphurous acid with oxygen. By operating as above described sulphuric acid 
is prepared, and provided an excess of air be used the oxide of copper, or other 
oxide or substance made use of, will not undergo any alteration during the 
process, and may, th , be used H liy. The sulphuric acid obtained 
by the combination of oxygen and sulphurous acid in the manner above 
described is now conducted into a vessel containing chloride of sodium, or 
chloride of potassium, in the usual proportions, either wholly or partially in 
solution, and gently heated. The sulphuric acid combines with the sodium or 
Pp and the correspond Iph are prod i, and may be obtained 
in a dry state by evaporation. The hydrochloric acid gas evolved during the 
formation of the sulph may be coll d by suitable condensers.— Not pro- 





a chlorat 




















1918. W. B. WOODBURY, Rusholme, near Manchester, “ Apparatus inting 
rom metal intaglios, obtained by the aid of photography, in po Ane or 
other semi-transparent ink.” — Dated 24th July, (866. 

The patentee claims, Firstly, the use or employment of cylindrical metal 
intaglios formed by pressure from gelatine or other reliefs, prodaced by the 
aid of photography, sub jally in the manner above described, or by any 
other analogous means. Secondly, the use or employment of gelatinous, fatty, 
or other semi-transparent inks, in combination with such cylindrical metal 
intaglios. Thirdly, the general construction and ar of the hinery 
or apparatus for such purpose, as shown in the drawings, or any mere 
modification or imitation thereof, constructed and operating in substantially 
the same or in a similar manner. 

1921. W. E. NEWTON, Chancery-lane, London, “ Machinery for burnishing or 
polishing enamelled paper.” —A communication. — Dated 24th July, 1864 

This invention relates, generally speaking, to machinery for burnishing and 
polishing paper in which the burnishing or polishing surfaces consist of hard 
smooth rollers, which, by their rotary motion, are caused to produce a rubbing 
action upon the coating of enamel previously applied to the paper, and by such 
action to bring the surface to a high polish. The invention may be divided into 
two parts or branches, one of which relates particularly to machinery in which 
such a burnishing or polishing roller is employed in combination with a flat 
supporting table, and an endiess apron for carrying the paper over the table 
and under the burnishing roller. The paper, as it is carried along by the 
apron over the table, and before arriving between the rollers, passes under the 
edge of a pressing plate, by which it is smoothed out by the prevention or 
removal of creases, y to the burnishing o: lishing operation. In 
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order to give the burnishing or polishing roller a better bearing upon the ena- 
melled surface of the paper, the apron, or the supporting bed, is made of or 
covered with elastic or yielding material, such as india-rubber, felt, or plush ; 
azd in order to prevent the formation of lines upon the burnished or polished 
surface of the paper, the burnishing or polishing roller, besides a rotary motion, 
has a reciprocating endway motion. The next part or branch of the invention 
relates particularly to machinery in which such a polishing or burnishing 
roller is employed in combination with a supporting roller, which rotates ata 
lower velocity than the burnishing roller, and polishes the paper as it passes 
between the two, at the same velocity as the movement of the supporting 
rolier, In order to obtain a better or more highly polished or burnished surface 
of the enamel, it is preferable in a machine constructed according to this part 
of the invention to use at least two such supporting rollers and two burnishing 
or polishing rollers, and afterwards between the other supporting roller and 
burnishing or polishing roller, the surface of the latter buruishing or polishing 
roller rotating at a higher velocity than the first one. 

1933. J. LIVESEY, Park-street, Westminster, ** Refining cast iron.”—A commu- 

nication.—Dated 25th July, 1866. 

This invention relates to the treatment of cast iron in the solid state for the 
removal of such impurities as can be volatilised at a temperature below the 
melting point of the metal. The method of operation is as follows :—The cast 
iron may be taken in the form of pig iron, or when cast into plates, but it is 
more readily operated on if the iron is frst treated in the manner described in 
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a provisional spec‘fication filed by the present inventor the 2Ist of May, 1866, 
No. 1430. The metal is placed in a suitable chamber for being heated to the 
required degree, which must not reach the me!ting point of the iron. The iron 
is isolated from contact with the fuel and its resultant gases by placing it in a 


close chamber and letting the heat circulate in flues outsice its walls, as is done | 


in cementing. When the iron has been raised to a heat not less than redness, 


a current of pure air, heated in its passage to the chamber, is admitied beneath | 


and allowed to e-cape above, +o that a current is continuously passing through 
and among the mass or pile of iron. When the process has been continued 80 
jong as by experiment is shown desirable for the kind of iron under treatment, 


| 
| 
| 


the charge is withtrawn from the chamber, and the process renewed upon a | 


fresh charge. Instead of pure air steam may be used, and either of these may 

be charged with saline, alkaline. or chlorine gases, to make the process more 

rapid and searching.— Not proceeded with. 

1938. W. E. NEWTON, Chancery-lane, London, “ Treating iron for the purpose 
of converting it into ste or hard metal, and yor plating or coating, and 
hardening and tempering iron and steel.”—A communication.—Dated 25th 
July, 3 6. 

The patentee claims, First, heating the metal by immersing it in a bath of 
melted cyanide of po'a sium, as and for the purposes set forth. Secondly, 
cooling the metal atter it bas been heated in a bath of melted cyanide of 
potassium by immersing the heated iron in a suitable cooling I quid, such as a 
solution of cyanide of potassium, either alone or in combination with any 
suitable meta lic salt. as -et forth. 

1940. H. A. BONNEVILLE, Porchesier-terrace, Bayswater, London, “ A new and 
improved compound mixture.”—A communication.— Dated 26th July, 106. 

This mixture is composed of sulphate of lime and uric acid.—Not proceeded 
with, 

1948. W. WELDON, Highgate, ** Manufacture of chlorinz."—Dated 26th Ju y, 
1866. 


The patentee claims, First, the use in the manufacture of chlorine of an 
artificial sesquioxide of manganese, or of any practical equivalent thereof, or 
of any oxide or mixture of oxides inferior to sesquioxide, but yet capable of 
liberating chlorine, when such oxide or mixture of oxides is obtained substan- 
tially by the methed described. Secondly, the conversion of protoxide of 
manganese into the said higher oxide or mixture of oxid.s by atmospheric air 
into a mixture of the said protoxide with water, or other neutral liquid. 
Thirdly, the general combination of operations by which the patentee makes 
the same manganese serve for the liberation of chlorine over and over ogain 
continually, and the combination of arrangements by which he is enabled to 
perform ull tre operations of the process in one vessel. Fourthly, the use, in 
conjunction with the said combinations, of operations and arrangement of 
magnesia for the decomposition of chloride of manganese, c upled with the 
subsequent decomposition of the resulting chloride of magnesium into magnesia 
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or edge of the button-hole, and through the hole itself, and a stitch is produced 
similar to the stitch of hand-made butten-holes Eighthly, in the arrangement 
of a longitudinally sliding and revolving cloth-holder, in combination with the 
transversely moving slide and with the cloth plate of the sewing machine, in 
such a manner that, by means of the said cloth holder, a revolving motion can 
be imparted to the fabric to be sewed, and the eyelets, or round parts of the 
button-holes, can be sewed, as well as the rectilinear parts thereof; and, 
fur:her, more button-holes of any desired length can be sewed without requiring 
any change in the mechanism, Ninthly, in a new and improved method of 
producing a stitch by pas-ing the loop of the needle thread first over one 
bobbin, which carries the gimp, and then back over the other bobbin carrying 
the lower thread, in such a manner that the two threads are interlaced with 
the needle thread, and a firm and durable stitch is produced, 


1861. W. THOMPSON, Dublin, “* Machinery or apparatus for mixing and re- 
packing tea, &c"— Dated Vith July, 1866. 

The patentee claims, First, constructing apparatus for mixing teas and other 
granular substances, in which a series of enclosed sieves «r gratings are caused 
to travel upwards one above the other, so that the tea in being raised up 
thereby falls through ‘he meshes or spaces of the one siev2 or grating on to the 
next one below, and so on in succession, substantially as and for the purposes 
set forth. Secondly, the particular arrangements of apparatus tor mixing 
teas end other granular substances described with reference to the drawings, 
Thirdly, the construction of apparatus for re-packing tea into the chests, con- 
sisting of a piston or plate actuated by a screw spindle fur compressing the tea 
in the box or chest, in combination with an adjustable framework enclo-ing 
the sides of the box or chest for supporting the :ame while subjected to pres- 
sure, substantially as described. Fourthly, the combination of apparatus for 
mixing and re-packing teas substantially as described and represented in the 
drawings. 

1877. J. and E. Goad, Plymouth, “ Mile-posts. &c.”— Dated 18th July, 186. 

This invention consists in constructing mile-posts of metal or other suitable 
material, with the numerals. letters,or other siens punched or cut through, 
instead of be'ng in relief, or in intaglio, as hitherto. The posts may be formed 
with supports for lamps bebind the punched signs, or lamps mey be hung to 
the posts, so as to come behind the signs, and thus enable them to be seen at 
nights. The punched signs may be made more conspicuous in the daytime by 
having a dark background formed behind them. ‘The patentees also construct 
the parts of the posts in which the signs are punched or formed (bv preference 
of galvanised angle-iron), V-shaped in section, the two faces of the V tronting 
respectively up and down the line or road ; and this part of the posts may be 
mounted upon or formed in a piece with rods or pillars of any desirable fourm 
driven into the ground. To maintain the posts in the proper position in loose 
ground the patentees employ supports or steadying pieces consisting of a 
central socket, through which the post, pillar, or rod is passed, and of four or 
other desirable number of arms or wings carried out from the central socket. 





and hydrochloric acid. Fifthly, the combination with the use, in the f 
ture of chiorine, of the artificial sesquioxide of manganese obtained substan- 
tially by the process described, of the utilisation of the chloride of other metal 
obtained in that process, as a result of the decomposition of chloride of manga- 
nese, by a suitable oxide, either by treatment with an oxide, or by double 
decomposition with a -aline compound. 

1956. P. GRiEss, Burton-upon-Trent, and H. CARO, Manchester, “ Preparation 
of bodies in which nitrogen is substituted for hydrogen.”"—Dated 2th July, 
1866. 

This invention consists in separating azo-compounds from their solution in 
the solid and crystallised s.ate by means of chromic acid, or mixtures of 
chromic acid and hydrochloric acid, or the salts thereof. 


Class 9-ELECTRICITY.—None. 


Class 10._MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 


1865. W. B. SHORLAND, Manchester, ‘* Handles for actuating locks, bars, bolts, | 


or latches.’ —Dated lith July, Va66. 

This invention relates to a mode of securing handles to the shaft or spindle 
comnected with the Icck, bar, bolt, or latch, and so that such handles may be 
adjusted on the shaft to suit different thicknesses of doors or gates, and consists 
in making the shafts square, and screwing one or both ends with a screw 
thread, the screw thread taking off the corners of the square shaft, but leaving 
sufficiently flat sides for the square hole in the handle to take hold of, and in 
fitting a screw nat to one or both handles, so that, when the handles are placed 








upon the shaft, the screw nuts can be rotated in or upon the handles. This is | 


done by making a recess in the handle for the screw nut, or in making the 

screw nut to grasp a dovetail part upon the handle upon which it can turn. 

The screw nut is prevented from rotating when the handle is adjusted by a set 

screw, or by a key placed in a groove formed in the square shaft which enters a 

notch in the screw nut.— Not proceeded with, 

1866. W. E. Genes, Wellington-stret, Strand, London, ‘‘ Gas burners.” —A com- 
munication.— Dated \7th July, 1866. 

This invention consists in a novel construction of gas burner by which the 
illuminating power of the gas is greatly increased, and its consumption more 
economically rezulated than by ordinary burners. The gas is conducted by 
an ordinary burner to a closed tube or chamber of a larger size, trom which it 


passes through a second burner of superior capacity placed above the said | 


chamber. The size of the apertures of these two burners wiil be regulated by 
the quality of the gas, but the lower or in'et aperture should always be 
smaller than the upper or burning aperture. To diminish the length of the 
flame, which is extraordinary, and in some cases inconvenient, the gas is con- 
ducted through a layer of asbestos, cotton, filings, cr other suitable materials, 
which will check the pressure of the gas. Under this arrangeinent the supply 
of gas is not greater than required for complete combustion, and the gas is 
mixed with neither more nor less air than is requisite to produce the greatest 
illuminating power.—Not proceeded with. 

1868. G. PLANT, Manchester, ‘“‘ Improvements in the means and apparatus 
employed in the manufacture of taper or conical and other forms of wrought 
iron and steel tubes, and in forming flanches thereon.”—Dated sth July, 
1866. 

This invention, which relates to a former patent dated 11th March, 1851, No. 
13,552, has reference more particularly to the fi ‘eof flanched wrought 
iron and steel taper or conic«] tubes, For forming such tubes the patentee places 
the skelf, after it has been bent into the required form, and heated to a we'ding 
heat, upon a sirong horizontal, or nearly horizontal, overhanging mandril, 
carried by a suitable framing; this framing with the mandril is mounted upon 
wheels, aud, when the ske'p has been placed thereon, it is brought underneath 
@ steam oz other hummer, which is caused to act successively upon the entire 
length of the joint to he we ded, by gradually moving the mandril undern-ath 
the hammer by suitable mechanism. Another par: of the invention has 
reference to the forming of flanches upon the ends of conical or taper and 
other forms of tubes. For this purpose, after the joint of ithe tube has been 
formed in the before described or any other e:itahie known manner, he heats 
the end there.f ,equired to be flanched to the requisite degree, and he intro- 
duces the same into adie, which may be made to open out facilitating the 
introduction and removal of the tube. The end of the tube is made to project 
through the die to the extent required for forming the flanch, and a conical or 
tapering plug or wedge, or two or more of such plugs or wedges connected in 
succession to or acted upon in succession by the hammer block of a steam or 
other hammer, or the ram of a hydraulic press, is or are forced into the end of 
the tube, so as to open it out to a sufficient extent for it to be worked down to 
the requisite flat or curved form by one or more o'-her s::itably shaped plugs or 
swages under the same hammer or ram that carries or acts upon the first 
named plug or wedges. If the flanch requires to be curved to suit the curvature 
of the oiler flve to which it is to be fixed, the face of the d.e 's also curved in 
a corresponding manner. 

1874. N. SALAMON, Ludgate-hill, London, ** Sewing 
cation.— Dated \8th June, 1s66. 

The object of this invention is to enable the wheel-feed of sewing machines 
to be displaced by a reciprocating feed, and replaced at pleasure, according to 
the work required to be perfermed by the machine. To attain this result it is 
necessary to adapt the reciprocating feed mechanism to the shafting and fixed 
bearings employed in the wheel feed, whereby the interchanging of the two 
arrangements may be effected without the as-istance of a mechanic, 

1876. F. TOLHAUSEN, Paris, “ Sewing and button-hole hines."—A 
cation. Dated \8th June, 1866. 

This mvention comprises, First, a stitch regulator, which is secured to a 
rising and falling slide, occupying the place of the presser foot in ordinary 
sewing machines, and which acts in conjunction with the needle thread in such 
a manner that the feed of the fabric to be sewed is produced by the action of 
the needle thread, and that the ordinary feed can be disp d with. 
Secondly, in the arrangement of two longitudinally-sliding bobbins, one of 
which carries the lower thread, and the other the gimp, in combination with a 
hook or looper, and with a suitable spool-holders, in such a manner that by the 
combined action of the hook and spool-ho'ders the loop of the needle thread is 
first drawn over ove and then over the other bobbin, and the lower thread and 
the gimp are interlaced with the loop, the needle thread forming a stitch of 
great firmness and durability. Thirdly, in the arrangement of a cam groove 
and double crank, in combination with the looper and with the bobbins, in such 
a manner that the required motion is imparted to the looper to carry the loop 
of the needle thread successively over the two bobbins. Fourthly, in the 
arrangement of a case or barrel surrounding each bobbin, and provided with a 
central screw, which turns in the case, together with the bobbin, and which is 
provided with a tension spring and with two centres, one in each end, in such 
a@ manner that the bobbin is fully protected by the case ; and, furthermore, the 
winding up of the thread on the bobbin is materially facilitated. Fifthly, in 
the arrangement of a sliding yoke, in combination with the bobbins and with 
three spool-helders, in such a manner that by the said yoke the desired recipro- 
cating motion is imparted to the bobbins, Sixthly, in the arrangement of an 
osciilating arm, in combination with the needle, the looper, and one or two 
bobbins, in such a manner that a positive strain is exerted on the needle 
thread at the proper moment for the purpose of drawing up the surplus thread. 
Seventhly,in a slide which moves transversely to the direction of the feed 
motion imparted to the tabric to be sewed, in such a manner that in sewing 
button-holes the needle is caused to pass down alternately through the fabric 
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| tect. secondly, in constructing those parts of the apparatus used for washing 
| of iron cvated as above, but having series of gas jet~, or a furnace and flue or 


| rollers being caused to run loosely upon a perforated holiow spindle or pipe, 





These arms are plates placed with one edge uppermost, and the lower edge is 

formed with a flange. This support is inserted into the ground, and the flanges | 

prevent its being easily pulled out or moved out of position. 

1879. D. M. GILBERT and L, A. DUBREUX, Paris, “Fastening for letter | 
envelopes.” —Daled \9th July, 1866. | 

This invention relates to a new fastening for letter envelopes, and consists in | 
applying to each envelope one or more thin brass or other metal eyelets, such 
as are made use of for stays, deeds, or other similar purposes. For envelopes 
for ordinary letters each of the four overlapping parts or flaps of the envelope 
is provided with a hole of a diameter corresponding with the outer diameter of 
the eyelet, one end of wiich latter has been spread or rounded out. The four 
holes are so situated as exactly to cover each other when the four flaps of the 
envelopes are folded up; the eyelet is inserted from the inside of the envelope 
in the three corresponding holes of the three overlapping or lower flaps, with 
the exiended or rounded end of the eyelet situated in the inside of the envelope. 
The letter may now be inserted in this latter, after which the hole of the 
fourth, upper, or sealing flap, is put over the top of the eyelet, and this latter 
submitted to a suitable pressure for causing both ends of the eyelets to spread 
out or flatten themselves on the flaps of the envelope, and thus keep these 
latter firmly adhering together.— Vot proceeded with. 

1884. F. NEIDLINGER, Allen-street, Goswell-street, London, ‘‘ Sewing machines.” 
—A communication.— Dated \¥th July, 1»66. 

This invention cannot be described without reference to the drawings. 

1886. W. E. NETHERSOLE, Cardiff, ** Facilitating the tipping of coal or other 
material from railway wagons, and for the prevention of breakage of coal in 
tipping, also waste of cool while tipping "—Dated 20th July, 1860. 

In performing this invention the inventor places a shoot of wrought iron or 
other suitaMe material on to the tip end of the railway wagon or truck, the 
said shvot having sides, and working on a movable pivot. When tipping this 
shoot is levered on the buffers, and not only facilitates the tipping, but prevents 
breakage, by doing away with the sudden fall of whatever material is being 
tipped, and concussion against the buffers and driw gear; it also prevents 
waste by forming a guide for the delivery. - Not proceeded with. 

1887. W. BURGESS, Afontpelier-road, (Queen’s-road, Peckham, “* Apparatus for 
washing, wringing, and mangling "— Dated 20th July, \ 866, 

This invention consists, First, in constrecting those parts of washing ma- 
chines used for contaimwing the water, in which the various articles have to be 
washed, of iron, having those surfaces which are exposed to the action of the 
water, and liable to corrosion, protected by a vitreous, enamelled, or other 
coating, applied in the usual known manner, which requires considerab'e heat 
to harden or fuze after it is first applied to the parts which it is desired to pro- 


chimney, suitably placed beneath the apparatus, in order that the water may 
be heated in the apparatus itself, without the necessity of employing a separate 
boiler for that purpose Thirdly, in constructing the rollers of that part of the 
apparatus employed for mangling and wringing of metal, one or more of which 


which may be supplied with gas from another pipe or tube fur the purpose of 

heating such roliers when required.— Vot proceeded with. 

1891. H. SMITH, Glasgow, * Improvements in rivetting. boring, and other appa- 
ratus, and arranycments to be used in constructing ships, bridges, bowlers, &c.” 
— Dated 2\st July, is66. 

This invention cannot be described without reference to the drawings. 

1894. T. H. Lucas, West Bromwich, *‘ Machinery for the manufacture of nails.” 
— Dated 21st July, 1866. 

The object of this invention is to manufacture by machinery rails which, 
for all practical purposes, shall be as good as hand-made nails, and which can 
be produced at a very mach lower cost. The invention is adapted for the 
manufacture of all kinds of square-sided nails, whether having flat, round, 
countersunk, or other kinds of heads. ‘Ihe machinery for which tue inventor 
seeks protection consists of two side slides, which are actuated by cams; one 
front side actuated also by a cam or other mechanical equivalent. The 
necess_ry motion is given to these by means of spur and bevel wheels suitably 
placcd.— Not proceeded with. 

1895. W. BELLAMY, Birmingham, *‘ Apparatus used for imbiling or sucking in | 
liquids known as * bombillas.’"’—- Dated 21st July. 18.6. 

The articles known as * bom billas” are tubes having at one end thereof a | 
bow! in which are several holes or apertures. They are largely exported to 
South America, and are used in the following manner :—The bow! is placed in 
the liquid desired to be imbibed or sucked in, and the other end of the tube in 
the mouth of the person using the appa:atus, who imbibes or draws up the 








fluid. The First part of the invention relates to an improved manner of torm- 
ing the bowl. Usually the pl.tes which form the bowl have been soldered 
together, so that the edges have to be afterwards dressed by a separate and 
distinct operation. According to these improvements the plates used for form- 
ing the bowl are pressed together, or the edges may be closed by a lathe. In 
this manner no dressing is afterwards required, but the article is ready at once 
for plating. The Second part of the inve=tion relates to the manner of form- 
ing the holes or apertures in the bowl. According to the present method the 
piece of metal which forms the bow! has holes pierced therein, one at a time ; 
but by this improved method all the holes nee ‘ed are pierced in the blank at 
one time by a single movement of the press. The suid blank is afterwards 
raised and clipped, when it is ready for putting together. It is afterwards 
closed at the press and so finished. 
1896, G. CANOUIL, Paris, ** Amorces or primings for fire-arms, toy-arms, or 
detonating toys.” — Dated 2\st July, 1866. 

The p fi ing what he d inates ‘* Canouil’s harm- 
less repeating amorces or trimmings tor fire-arms, toy-arms, or detonating 
toys,” by providing a sheet or sheets of paper, tissue, or other similar suitable 
light material, with any suitable manzer of small heaps, dots, or portions of 
any suitable or fulminating cozpound, each of which portiors, 
heaps, or dots forming a priming, and which are situate] at the required dis- 
tances apart from each o.ber for preventing the explosion of one of them of 
setting fire to the remaining ones, and dividing the sheet or sheets of amorces 
into strips, squares, rounds, or other suitable parts, each of them provided 
with two or more of the said amorces or fulminating portions, the sheet or 
sheets having been provided with a suitcble protecting varnish, or with a 
sheet of paper, tissue, or other similar light materia), suitably glued or | 
cemented to the first sheet previously to its bei:g divided into strips or other | 
portions. 

1897. G. CANQUIL, and F. A. BLANCHON, Paris, “ Fire-arms, toy-arms, and 
detonating toys.”~ Dated 2\st July. 1866. 

‘Ibis invention consists, First, in the application to fire-arms, toy-arms, or 
detonating toys of “ Canouil’s harmless repeating amorces or primings ;” and, 
Secondly, in an improved arrangen ent of fire-arms, toy-arms, or detonating 
toys, for the purpose of ing the appli to them for firing of the said 
amorces or primings. In the specification of Canouil’s patent of the 2Ist of 
July, 1866, a description is given of the above ioned repeating amorces cr 
primings, of which latter the present 7 claim the application in general 
to fire-arms, toy-arms, and detonating toys. In the present specification they | 
describe one of the various arrangements by means of which the said repeat- | 
ing amcrces or primings may be applied to fire-arms, or detonatirg toys, and, 
as an example, they describe the arrang@ment of a toy pistol, showing this 
mode of application, whilst by suitacly modifying the same arrangement the | 
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same may be applied in an analogous manner to guns, rifles, pistols, or other 

fre-arms inten ed for war or other purposes, or to detonating toys in which 

primings are made ure of for setting fire to a charge of gunpowder or other 
detonating mediurm, or for giving rise to a loud report, : 

1898, E. TOMLINSON, Hatton-garden, London, ** Ornamenting, printing culté 
and manufacturing articles from wood and other mater ials.”—Dated a1 
July, W860. a 

This invention has for its object improvements in placing and printi 
designs on wood and paper or other material, particularly on scale-board rd 
match-boxes, and other similar articles, which are cut, creased, bent printed 
or stamped at one operation, This is effected by placing cutters made 
of any suitable metal or material, in combination with the printing press or 
machine, so that the wood, card, or other material is first cut through, and 
then stamped or piinted, and with boxes also creased and rent, the whol 
being the result of one combined actlon.— Not proceeded with, ” 

1900, M. BAaYL'!ss, Wolverhampton, ** Machinery for the manufacture of bolt 
and spikes.” — Dated 2\st July, 1866, ° 

Tn constiucting machinery according to this invention the patentee fixes in 
the slice or bolt of the mechine two dumping dies—that is, dies by which the 
upsetting or shaping the end of the rod is effected preparatory to the formation 
ofthe head—and he also fixes in the said slide or bolt a heading dic, the said 
dumping dies and heading die operating simultaneously upon three ros of iron 
brought under them. The rods of iron to be heated are carried by a revolving 
horizontal table, to which an intermittent motion is c mimuvicated in an 
convenient way to the boxes or beds described by means of sliding prt 
commonly called “ dummies ’ or * pimplers,” under the said boxes, 
dummies or pimplers, and, consequently, the spikes or bolts, are raised in the 
revolving table at the proper times by means of a fixed incline underneath the 


| Said revolving table. The rod of iron to be heated is placed in one of the boxes 


or beds of the revolving table, and brought by the revolution of the said table 
under the first dumping die, ant the upper heated end of the said rod upset or 
shaped by the said dumping die and by the lower die or box or hed in which it 
is placed. By the fuither revolution of the table the partially headed rod jg 
brought under the second dumping die, and further shaped by the said second 
die, the rod at the same time being raised in the box or bed by the action of 
the incline under the revolving table upon the dummy or pin pler supporting 
the sad rod. By the further revolution of the table the partially headed rod ig 
brought under the heading die and further headed so as to convert it into a 
bolt or spike or other similar article. After the heading has been effected the 
headed bolt or spke is, on the rotation of the table, ejected from the box or 
bed by means of a second inciine, or by a rod under the table acting upon the 
dummy or pimpler. 
1902. J, SAUNDERS and J. PIPER, Kidderminster, “ Manufacture of tin and 
terre plates. — Dated 2\st July, 1866. ; 

For the purposes of this invention, in preparing plates for tinning, the 
patentees take the plates out of the cold water cistern in wh ch they have been 
placed after the la-t or white pickling, and they pass them singly between one 


| or two pairs of rollers, which are covered with vulcanised india-rubber or other 


suitable elastic material. It is preferred that the rollers should be arranged to 


| be fed from below, in order that the water may not hang or adhere to the 
| surfaces. Ly these mcans the plates are neariy freed from water, and may 


then be introduced inio grease raised to a high temperature; but if it te 
wished that the plates should be absolutely dried they are received from the 
rollers on to an endless chain or apron, which is arranged (to carry them 
through a heated chamber. When it is desired entirely to neutralise the said 
acid remaining on the plates after pickling, a solution of lime is used in the 
cistern in which they are depocited, and, when desired, the plates, on being 
removed from the cold waiter cistern, may be immersed in a solution of sale 
ammoniac. In either case the removal of the water by rollers, and the drying 
of the plates by carrying them through a hot chamber, may be retained, 
These prepared plates may then be coated by the old process or by that next 
described. Now, according to this invention, the first grease pot, in place of 
deriving its heat only from the tinman’s pot, as heretofure, is heated by the 
direct action of a fire, which is, by preference, below the pot, and is which the 
heat is considerable as compared with what was previously the case, the heat 
of the grease, according to this invention, being raised to about 450 deg. to 
560 deg. Fah. In this first grease pot is placed a rack for receiving a number 
of plates— say forty or nfty—separaie the one from the other, as the plates 
require to remain in this grease pot some minutes. The grease used is pot or 
tinman’s hole. When, however, sufficient quantity of such stale grease cannot 
be o tained the patentees introduce into the pot other grease, and place at the 
bottom scruff metal, as they find that the processes of coating and finishing the 
plates are better carried out with tin or te-ne metal, scruff metal being 
cheapest for this purpose. The plates are taken from the first ,rease pot and 
immersed in the melted tin or terne metal in the tinman’s pot, where there isa 
similar rack to that which is, as above stated, placed in the first grease pot, 
The tin or terne metal in this pot is kept at a heat of about 500 deg. to G00deg. 
Fah., and the plates remain in this vessel for some minutes. The plates are 
then taken out singly and dipped in melted tin or te:ne metal—in another 
part—heated to about 450 deg. to 500 deg. Fah. The plates are then passed 
once or oftener between pressing rollers which work in grease. ‘The plates, 
when observeu to have on them scruff or hardeued metal, are then to be brushed 
off as heretotore. 

1903. R. MITCHELL, Wolverhampton, “ Shaping and forging metals.”—Dated 
21st Ju/y, iso6. 

The documents relating to this invention cannot at present be seen, the 
sealing of the patent having been opposed. 
190s. A. KIMBALL, Glasgot, ** Sewing machines.”— Dated 23rd July, 1866, 

This invention cannot be described without reference to the crawings. 

1910 L. L. SOVEREIGN, New Park-street, Southwark, ** Implement for beating 
and cutting meal, &c.’ —Dated 23rd July, Ww66. 

This inventiwn consists, chietly, in the construction of an implement in which 
a hammer or beater is combined with a blade cr catter, the former being for 
the purpose of beating or bruising steaks, chops, and other portions of meat, to 
make them tender, while the latter is employed for cutting or chopping meat, 
suet, and other substances. The said invention further consists in making the 
blace or cutter easily removable, so that blades of different forms and sizes, or, 
if required, a second hammer instead of a blade,may be employed. The beater 
is made of malleable cast iron, gun metal, German silver, or other equally 
tough metal, and is formed with teeth or projections on its face. The said 
teeth or projections may be made of any shape, but are preferably of a square 
or ublong form, slightly rounded at their extremities.— Not proceeded with. 
1936. G. B. WOODRUFF, Cheapside, London, ** Construction of sewing machines,” 

— Dated 25th July, 186, 

This mvention cannot be described without reference to the drawings. 

1987. W. E, NEWTON, Choncery-lane, London, “ Improvements in dyeing and 
hardening dyed woods, and also in preparing wood to Ce used in the manu- 
Jacture of the cylinders of carding engines.” —A communication.—Dated 25th 
July, 1866. 

The First part of this invention for dyeing and hardening dyed woods 
relates to a method or process for ornamenting various kinds of light-coloured 
woods, and imitating the more valuable varieties of woods for the purpose of 
producing a new article of commerce, which will be valuable in the manufac- 
ture of furniture and for otner purposes where ornamental woods are required. 
The invention consists in imparting permanent colours to woods by first ex- 
pelling the air from the spiracles or pores and then injecting into these void 
spaces any suitable colouring matter, which will thus permeate every pore and 
strike through the body of the wood, by which means timber in the rough can 
be dyed or coloured to imitate many of the most beautiful and valuable 
vatieties of woods, and afterwards be wrought in the various forms required. 
The S.cond part of the invention consists in imparting ‘o woods which have 
been previously dyed throughout their substance greater solidity and durability 
by impregnating them with animal, vegetable, or mineral oils or substances 
which may be found to answer the desired purpose, so that the woods thus 
treated shall imitate the more valuable woods in weight as well as in colour. 
The Third part of the invention consists in impregnating wood with a 
substance which shall render it nearly or quite impervious to the action of 
mvisture, and which will, to a great degree, prevent wood from expanding or 
contracting under exposure to extremes of hext and cold. 

1943. E. H. BENTALL, Heybridge, Essex, ‘* Machinery for sharpening saws,”— 
Dated 2th July, 1806. 

This invention cannot be described without reference to the drawings. 

1944. J. W. HOFFMAN and G. R. W1LsON, Birmingham, *‘ Apparatus Sor 
lowering and raising window blinds, curtains, maps, &c.”— Dated 26th July, 
1866. 

This invention consists, essentially, in the employment of a cord made of 
india-rubber, covered or interwoven or not with silk, wool, cotton, linen, or 
other similar material.— Not proceeded with. . 
1945. J. HAYEM, jun., Paris, ‘* Buttons or studs to be used for fastening shirts, 

dc.” — Dated 26th July, 1866. 
This invention consists in the empl 
h Gane deaneniiied ‘ 





oyment of buttons or studs constructed, 
as 5 in a suitable position the buttons unit- 
ing the two sides or the two buttonholes of the neck band of a shirt, as well'as 
the two ends of the false collar, ‘The outer extremity of the said batton is 
formed with a notch, in which a hook fixed to the back of the knot of the 
cravat takes, whereby a simple knot may be immediately fixed, or a knot and 
acravat. The invention also consists in the employment of another kind of 
button, which has always a flat part, or two rods with safficient space between 
them to prevent the button from turning when engaged in the tour button- 
holes. A portion of the shank is somewhat enlarged, and rounded to facilitate 
the passage of the button holes, and to keep them well beyond the enlarged 
portion; the shank is also made somewhat elliptical, and one end screw 
threaded. With this button the knot of the cravat may carry a plate decorated 
with a jewel or other ornament, and this plate has an aperture corresponding 
with the elliptical portion of the shank, in order to insure a regular position for 
the knot of the cravat, and, the jew:1 being free to turn in this additional piece, 
it is screwed on to the end of the button shank.—Jot proceeded with. 








Tue total capital of the North-Western Railway Company is 
£70,000,000. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

CONDITION OF THE IRON TRADE: Reports of Ironmasters on ’Change 
in Birmingham: Continued Quietude—THe RUMOURS OF THE 
DereaT OF THE AMERICAN Tanire Bitt; Unconfirmed by Pri- 
vate Advices—THE MOVEMENT FOR THE REDUCTION OF WAGES 
IN THE NORTH: Fears of further Reduction here—PiG Iron: Good 
Demand; Increasing Make: Stiffened Prices — Coa: Quiet: 
Damages for Cracking a Parsonage—ORDERS AT THE FoUNDRIES, 
THE BOILER, AND THE GIRDER Yarps-—A Bitston IRONMAKING 
Firm EXuisitine at Paris: A Description of the Contents of 
their Case: Splendid Iron—TuHE IRON ALL WORKED BY A STEAM 
RaBBLE Bit: Description of the Machinery and its Working 
SUPPOSED FURTHER EXHIBITOR—HARDWARE TRADES IN Biru- 
INGHAM AND SOUTH STAFFORDSHIRE: Depressed Condition of the 
Foreign Markets—Enxormous DEMAND FOR Stock Locks: Jn- 
ereased Production by Masters and Co-operatives—LOocat F aln- 
vRES —MIDLAND BoILeR AssociaTION—PatTENtT Nut AND Bor 
Company — BinMincHamM WaGon Company -— CONTRIBUTIONS 
DEFERRED. 

Te iron trade has not, done more during the last week, than main- 

tained its own. The reports brought into Birmingham yesterday 

afternoon from the different works in South Staffordshire and 

East Worcestershire were to the effect that excepting in those few 

instances in which some small foreign orders having been received, 

there has been no increase in the demand for finished iron. 

The pig makers, however, continue to report favourably of the 
state of their department. Most of them are beginning to blow 
all their tuyeres, and where stocks had accumulated they are being 
gradually reduced. If this is the condition of affairs, at a time 
of so slight revival of trade as has yet taken place, it is clear that 
so soor as a brisk demand for the finished article springs up the 
price of pigs must considerably advance. The firmness in prices 
seen last week are still observable in this part of the trade. 

Hopes are finding expression that the telegram which appeared in 
Monday’s 7'imes, relative to the alleged defeat of the promoters of 
the American tariff, may prove authentic; but the accounts re- 
ceived by the last mail from New York afford no grounds for 
coming to that conclusion. Much interest is being taken here in 
the wages movement by the ironmasters in South Yorkshire, 
especially as it is understood that the steps that are being taken 
there are to be followed by a reduction, at the works further 
north, of, as is believed, 5 per cent. puddlers, and 10 per cent. 
millmen. If trade here should continue languid much longer, 
there are ironmasters in this district who will move for a further 
reduction in the wages scale throughout South Staffordshire and 
East Worcestershire. The foundries are doing a little more, but 
at the boiler-making works and in the girding-building yards there 
is still a great want of orders. 

Messrs. Ambrose, Beard, and Son, of the Regent Ironworks, 
Bilston, are the contributors to the Paris Exhibition, from the 
Wolverhampton district, in the iron trade. Their case is 12ft. 
long and 10ft high. The upper part is a mere flat back, with a 
surface of morone cloth, and the lower part is fitted up into a 
kind of double show case, 2ft. deep, from front to back, the upper 
division of which is separated into three and the lower into four 
compartments, glazed. At the top and back of the case are sus- 
pended sheets of iron, 11ft. 3in. long and 3ft. wide, from eighteen 
up to twenty-eight gauge, and of different thickness. The twenty- 
eight gauge sheets were made 14ft. long, but in consequence of the 
space allotted being shorter it had to be made to fit the place 
assigned to Messrs. Beard’s goods. Underneath is some galvanised 
and corrugated sheet iron in 10ft. lengths, showing a remarkably 
fine surface and finish. Hanging over the sheets is a bar of iron, 
lin. in diameter, with two knots in it ; about half-way between 
the knots the iron is drawn up into what is better known 
as the wire-rod test. Underneath this are some twisted 
square bars, from 14 to 2)in. square, all as in the barabove men- 
tioned twisted cold, and exhibiting a very fine crystal. At the 
sides are suspended some I4in. rounds al! twisted round their 
own circumference, and broken at both ends, the one showing a 
very fine fibre, and the other a very fine crystal. Underneath the 
twisted bars in front are a number of tubes made of sheet iron 
20 guage, twisted into about jin. diameter, and all polished. To 








Earl of Dudley will again exhibit specimens of the splendid iron 
that he is capable of turning out at his Round Oak Works. 

Coal is steady, with the same tendency to improve in the manu- 
facturing department as last reported. On Tuesday Messrs. Harper 
and Bantock had damages to the extent of £200 or £500, as might 
be hereafter decided, awarded against them, at an under-sheriff’s 
court of inquiry, in Wolverhampton, for damages to the Etting- 
shall Parsonage, near to Wolverhampton, by their mining operations. 

Trade in hardwares is scarcely a shade better thoonphout Bir- 
mingham and South Staffordshire than it was at the date of our 
last. We are now feeling the effects of the late monetary panic. 
Some manufacturers scarcely ever had so bad a January as that 
with which they began this year, and February has been very 
little better. The amount of work that has been done during the 
month has been very much below the average. The home travellers 
are out, but the orders that they are forwarding are of only little 
value. The quietude applies alike to the foreign and to the home 
trade, the former being even worse than the latter. In the 
colonies confidence has not yet revived, and this is the case not 
only in our antipodean dependencies, but also in Canada. So 
bad is the Canadian trade that one firm who are more largely 
engaged in the hardware trade with that part of the world than 
any other house in South Staffordshire, assure us that the Canadian 
trade is scarcely one-tenth of average. This is more to be regretted 
because at this period the orders should all be coming in for the 
spring trade. Notwithstanding that here and there signs are 
visible of some improvement in the East India trade, still there is 
one merchant in Birmingham who does largely with thit part of 
the world who has not given out an order ever since last April. 
Wherever there is activity in any branch the activity relates only 
to specialities. 

In Wolverhampton there is a marked quietude. The tin-plate 
workers and the japanners are slack of work, excepting in respect 
of special goods. Improved cooking apparatus are still in good 
demand, and stock-locks are in immense request. These are the 
goods, it will be remembered, that the co-operative lockmakers 
produce. By the seceding of these operatives from their old em- 
ployers the productive capabilities of the trade in this branch of 
industry was increased because of the steps the employers took by 
the use of machinery and by the division of labour to make up for 
the defection. Inasmuch, therefore, as both the employers and 
the co-operatives are alike busy, it is clear that the demand has 
greatly increased. So great is the demand that one merchant is 
behind in his stock-lock orders some fifteen months; and, upon 
sending an order to one of the largest manufacturers in the trade, 
he had it returned, because, the manufacturer being so pressed 
with orders from old customers, could not accept specifications 
from new customers, 

At Bilston, Willenhall, Wednesfield, and Dudley, there is only 
a slight alteration for the better since our last report. 

The failure has been officially announced of Mr. Simeon Carter, 
girder manufacturer, of King’s-hill. Mr. Carter made an arrange- 
ment about six months ago to pay his creditors in full, by the 
instalments, but the depression in trade since that time, added to 
some additional losses, has prevented the completion of the 
arrangement, and the estate has been thrown into the Bankruptcy 
Court. The liabilities are said to be rather considerable. Mr. 
Daniel Rose, of Moxley, and Messrs. Charles Ryland and Sons, of 
Birmingham, have also suspended ment. 

The tenth half-yearly meeting of t e Midland Boiler Inspection 
and Assurance Company was held in Wolverhampton on Wednes- 
day, when a considerable increase of boilers under the care of the 
company, chiefly from the ironworks in the north of England, was 
announced, and an elaborate report and appendix was presented 
by the chief engineer of the company. 

The figures contained in the balance-sheet of the third annual 
report of the Patent Nut and Bolt Company show that the net 
divisible profits of the year’s business, after providing for all 


general charges, and writing off all debts ascertained to be bad, | 


and amply providing for those considered in any degree doubtful 
(also writing off £989 1s. 4d. from preliminary expenses), amount 
to the sum of £19,505 Os. 10d. 
distributed in an interim dividend, leaving £12,005 0s. 10d. as a 
disposable balance. From this the directors recommend a dividend 


| at the rate of 10 per cent. per annum for the half-year ending 


| December 3lst, 1866. 


these are suspended a number of highly-polished rounds vary- | 


ing from jin. to 2in. in diameter. In the top part is exhibited 
some fine specimens of miniature goods, made up from the 
Exhibitors’ ordinary samples of sheet iron, such as coal hods, 
chamber service ware, baths, buckets, frying pans, saucepans, 
pots and kettles, coffee roasters, all no larger than the toys of this 
class ; and a specimen of sheet iron made up into a sugar mould 
shape, perfect, and all out of one piece. Here also there is a 
piece of sheet iron 6in. in diameter stamped Gin. deep; with a 
variety of small articles intended to show the severe tests which 
the sheet iron of this firm will stand. In the third compartment 
there are some specimens of iron exhibiting a very fine surface ; 
in the fourth is the same description of iron, galvanised and corru- 
gated. In the bottom part of the case, the first division contains 
lumps of iron, l4in. wide, Gin. thick, and 3in. square; all 
broken to show the very fine crystals of the iron. In the second 
there are lumps showing rather large crystals. The first are in- 
tended to show the description of iron from which the very fine 
surface sheets are made. The second description of lumps which 
show rather open crystal as compared with the others are used 
for another description cf sheet iron. The third division contains 
samples of bars ranging from Jin. to Zin. broad, squares, and 
rounds all broken, and displaying admirable specimens of 
highly fibrous iron, clean and uniform in the fracture, and 
possessing a beautiful lustre. Indeed there isa lustre or bloom 
about the whole of the iron in the case which we never 
before observed upon such productions, In the fourth division 
are samples of puddled steel, very close in the crystals. Also 
in one of the top parts of the case are some fine specimens of 
puddled steel, wire rods, and wire iron, with a sample of No. 4 
rod, No. 16 gauge. This has been drawn down from No. 4 without 
annealing, an unusual and an extraordinary test for puddled rods 
to stand. A lot of specimens of drawn wire from No, 2 to No. 28 
gauge, all puddled, are likewise shown. In the front part of the 
case is a highly polished set of fire irons, made from the samples 


of iron as exhibited in the lower part, beautifully finished and | 


showing the perfection to which metals may be wrought. 
It is an important fact that all this iron has been puddled by 
the aid of the steam puddling furnace that Messrs. Beard have 


had at work at their establishment now about three years, which | 


has been described in THE ENGINEER, and which is in every respect 
of the same class as that which Mr. Griffiths, the inventor, has 
put up in the Derbyshire and the Sheffield districts. This 
machinery consists of a rabble bit, the puddler’s iron bar, moved 
by machinery worked by steam, and made to thoroughly stir the 
iron during the operation of boiling. The inside of the furnace is 
— to the working of thesteam rod, and the iron whenina state of 
ebullition is brought so thoroughly under the operation of the fire 
that it is effectually cleansed of its impurities. So soun as the 
boiling is ended, and the iron begins to drop, the machinery is 
stopped, and the puddler, who has been saved the most laborious 
part of his work, then begins to ball-up, or divide the now 
coagulated contents of his furnace into balls of a size suitable for 
shingling. 


It would not, however, be correct to say that the excellence of | 


the iron which Messrs. Beard have sent to Paris is due in more 


than a subordinate degree to the use of the puddling machine— | 


such as itis. The firm is composed of practical men, who have 
devoted much attention to mixtures of pig iron, as well as to the 
working up of those mixtures. Nor must it be inferred that 
Messrs. Beard alone will represent the iron trade of this part of 
the kingdom at the Paris Exhibition, for we presume that the 


This will absorb £10,000, carrying the 
remainder, £2,005 Os. 10d., to the fund for depreciation, The 
directors state that the condition of the company’s buildings and 
plant is very satisfactory, and the whole of the machinery is in a 
thoroughly efficient state, and will compare most favourably with 
its condition at any preceding period. 

The ordinary annual general meeting of the shareholders of the 
Birmingham Wagon Company was held on Monday last at the 
Queen's Hotel, Mr. Middlemore (chairman of the directors) pre- 
sided. The report and statement of accounts, of which we gave 
the substance in last week’s ENGINEER, was adopted. ‘ihe chair- 
man said the directors intended to go on steadily with the business, 
and proposed, when the reserve fund reached £50,000, to pay a 
bonus of 1} per cent. ; when it reached £75,000, a bonus of 24 per 
cent., and so on, increasing the bonus as the fund increased. In 
reply to a shareholder he said that the company could not afford 
at present to take the reserve fund out of the business. In con- 
clusion he remarked that there were a few more shares yet on hand, 
which would be offered to the shareholders pro rata when the stock 
markets improved, and in the meantime the remaining £1 due on 
the 6 per cent. capital would be called up on the Ist of April. 

We had prepared sketches of further contributions to the Paris 
Exhibition from Birmingham and South Staffordshire, but owing 
to the length to which our letter has already extended, these must 
stand over till next week. 

Se 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 
THe Iron Trade: Exports to America : Improved Demand from 


that Country: The New Tariff Bill: Encouraging Prospects of 


the Spring: The Home Trade—Tue RepvcTion In WaGES 
AccerTeD— Tin PLates—THeE Coat TRADE: Slight Falling-off 
tn the Demand—-MONMOUTHSHIRE RAILWAY AND CaNaL Com- 
PANY: The Dividend—DIscovery OF ORE AT TREVOR—FLINT- 
SHIRE Or, Company: Meeting of Shareholders—TuHe PoNTYPOOL 
Works: Presentation to Mr. Josiah Richards—TA¥FF VALE 
Rattway CoMPany’s MEETING—FRanceE v. LoRD REDESDALE— 
Tue CLyDAcH WorKS—THE NEW NANTYMWYN MINING EXTEN- 
SION COMPANY, 
Srxce last report the American demand for iron has increased 
and some good orders have been placed, whilst negociations are 
still pending as respects other contracts. During the past fort- 
night shipping operations have been moderately active, in conse- 
quence of several of the leading firms of the district clearing out 
large quantities of rails to New York, Charleston, and Baltimore. 
There are at present some half-dozen or more fine American 
bottoms, of about 2000 tons each, engaged in taking in iron for the 
States, and it is contemplated that this state of activity will con- 
tinue for some weeks longer, but it is generally thought the im- 
provement in the American demand will be only of a temporary 
character, as it has been produced by the anxiety of Transatlantic 
buyers to avail themselves of as heavy supplies as possible in antici- 
pation of the new tariff bill becoming law. There is, however, a 
difference of opinion as to whether the American Legislature will 
sanction the increased import duties, as they are beginning to see 
the general evil effects which must of necessity follow the passing 
of such a productive and instructive measure. Whether this in- 
creased demand from the United States be permanent or not, 
it has had one good effect of infusing a little more life into 
the trade, and resuscitating it from its lengthened inanimate 
state. Generally speaking the advices from the other foreign 
markets are of a tolerably satisfactory character, and indicate 
that the opinions expressed in the last two or three reports 


Of this £7500 has already been | 


as to the encouraging prospects of the spring trade are 
correct and will be —- not only as regards operations with 
British North America and Russia, but with the continental 
markets, on Eastern account, and with the republics of South 
America. The home trade is not so active as was anticipated, 
notwithstanding that circumstances are such as ought to induce 
consumers to enter the market ; but it is hoped that since a move 
has been made in the right direction a more favourable improve- 
ment will shortly be developed, although it is accepted on all 
hands that some time must elapse before it assumes a substantial 
and permanent shape. The reduction in the rate of wages has 
come into operation at all the ironworks in Monmouthshire, so 
that it is now general throughout the district, and the men have 
accepted the alteration without offering any resistance. As yet it 
has not affected the colliers and miners, but it is said that in the 
course of time the reduction will apply to them also. There is no 
alteration to report in the demand * pig iron. 

| For tin plates there is, if anything, a little better inquiry, and 

future prospects are of an encouraging character. 

In the steam coal trade the demand is moderate, but there is a 
lack of that activity which characterised it during the closing 
quarter of last year. At some of the collieries “‘ short time ” has 
been introduced, but it is hoped that a fresh impetus will be 
infused into the foreign demand, and one proof of such being 
anticipated is the opinion of the several new workings now goi 
| on throughout the district. The inland trade continues active, | 
| for house coal there is a seasonable inquiry from coasting pur- 
| chasers. 
| _ Contrary to general expectation, the directors of the Monmouth- 
| shire Railway and Canal Company have determined on recom- 

mending a dividend for the past half-year at the rate of 54 = 

cent. perannum. There was a slight falling-off in the traffic, but 
notwithstanding this the available net balance would have been 
sufficient to declare a 6 per cent. dividend, had it not been that 
two large freighters failed, owing a considerable sum to the 
company. 

A discovery of ore has been made at Trevor, Denbighshire. It 
appears that as Messrs. Roberts, the proprietors of the Trevor 
' quarries, were driving a level from the bottom of a shaft for the 

purpose of draining their quarry, they crossed, after passi 
through a bed of shale, a metallic vein full of the pdaedien of 
lead and other ores. The vein is found below the millstone pit, 
and makes its way through beds of shale and through a 

flint, and is about 15in. thick. The mineral and geological features 
of a district so full of rich deposits is a subject fraught with 
a to the practical miner, the capitalist, and the scientific 
geologist. 

At the meeting of the Flintshire Oil Company, Mr. E. G. Salis- 
| bury in the chair, the report which was presented expressed a 
| hopeful view as to the future, but did not recommend any dividend 
| for the past year. The chairman explained that the oil market 

had been flooded by petroleum importations from America, and 
| that many of the companies there, who were not in a satisfactory 
| state, still sent out the oil even at a loss. The commercial crisis 
| had also compelled a number of oil manufacturers in Wales to 
| force sales and submit to a considerable reduction in price. 

From a visit he paid Scotland in August last, he found the 
| general opinion of manufacturers to be that the price of oil 

would be below 2s. 6d. and 2s. 8d. After this period the Flint- 

shire company carried out a great many contracts, but owing to 
| the enormous amount of oil they were obliged to keep in stock in 
consequence of depreciation, they were unable to make a profit, 
and were unable to complete many sales on the ground that the 
purchasers were in an unsound state. The mining operations of 
| the company had not been so successful as they had anticipated, 

but they were prosecuting researches for meheul and were in 
the meantime selling coal for the purpose of defraying a portion 
of the cost of the mining operations 

Mr. Josiah Richards is about to retire from the management of 
the Pontypool Works, and he will confine himself for the future 
to the supervision of Abersychan only. For a long time Mr 
Richards has desired to be relieved of Pontypool, and at last the 
directors have agreed to comply with his wish. The workmen 
and agents at Pontypool have determined on giving Mr. Richards 
a substantial proof of the esteem in which he is held, and already 
£200 has been subscribed with the view of presenting him with a 
testimonial. He is expected to be succeeded in the management 
at Pontypool by Mr. Robinson, jun. 

The half yearly meeting of the Taff Vale Railway Company was 
held on Tuesday, Mr. James Poole, the chairman of the company, 
presiding, when a dividend at the rate of 10 per cent. per annum 
was declared, The chairman congratulated the shareholders on 
the position in which the company stood, it being in a much 
better position than many of the other companies at the present 
time, and said that if it had not been for the Penarth Railway they 
| would not have been in so satisfactory a position as they were that 

day. Hethen referred tothe reduction of tolls, and observed that 
the traffic on the Dare line had been satisfactory since their con- 
nection with it, during which time 60,000 tons of coal had passed 
over the Taff Vale on its way to Cardiff. He, in conclusion, passed 
a high eulogium on the services of Mr. G. Fisher, who had faith- 
fully served the company for twenty-five years. This compliment 
to Mr. Fisher was endorsed by Mr. Head and the report was 
adopted. After the usual vote of thanks the members of the Taff 
Vale Wagon Company held their meeting, when the report, which 
was of a satisfactory character, was read and adopted. 

lt appears that, in the dispute between Mr. R. S. France and 
Lord RKedesdale, the first-named ‘personage refused to apolo- 
gise, and has challenged his lordship to disprove the statements 
in order in his pamphlet, now celebrated by the steps his lordship 

| has taken. The pamphlet is entitled, ‘‘Lord Redesdale and the 
New Railway ; a Review of his Lordship as a Railway Legislator.” 
| The chief accusation against his lordship appears to be that he 
| inserted a clause in the Mold and Denbigh Railway Bill, on his 
own authority and after it had passed committee, the effect of 
which was to tie the undertaking, hand and foot, to the London 
ard North-Western Company. If this assertion is correct, there 
is no doubt that his lordship assumed a power which he really 
does not possess, and which it would be extremely dangerous 
to countenance. A committee has been appointed, and they 
will doubtless make a searching investigation into all the circum- 
stances. 

The inspectors of the Clydach Works have appointed Mr. James 
Brown, jun., manager of the works. The establishment has been 
going on for some time under inspection, in consequence of the 
company not being prepared to meet their engagements. 

The new Nantymwyn Mining Extension Company (Limited), 
with a capital of £50,000, has been started with the view of 
working the New Nantymwyn, Gilfach, and Glan-Towy lead mines. 


| 
| 
| 





THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE, 
(From our own Correspondent. ) 

Tue IRON TRADE: Improvement Maintamed: More Business Doing: 
| Prospects of Railway Contracts: Better Demand for Manufactured 
Tron: Revival in the Shipbuilding Yards, and Increased Orders 
for Plates: The American Tariff Bill; Termination of the Mea- 
sure: The Strike at Swinton and Sheffield: Determination of the 
Men to Fight the Battle against the Reduction: Support for the 
Men from the Organised Trades; Dispute at Milton—Tue SHEF- 
FIELD TRADES : Business Languid: Another Strike in the File 
Trade: The Spring-Knife Trade Dispite: Shefield Products for 
the Paris Exhibition—VHE CoaL TRADE: Increase of Canal Dues 
| and Railway Tolls: The Wages Agitation: The Vaks Colliery: 

Block of Coal for the Paris Exhibition—TuEe Coke TRaDE, 
' THE iron trade has shown unmistakeable signs of an improvement 
| and this week it has been fully maintained. Orders being — 
| more freely, there is a comparative increase in the amount of work 
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done. Extensive orders, which have been held in abeyance for 
some time, are now expected to be brought out, and already there 
are some large railway contracts in the market. There is more 
activity in the demand for rails, indeed for all classes of manu- 
factured iron there is more activity than for some time ; sheets, 
hoops, and plates being in fair request, though not to such a 
great extent as several months ago. In the shipbuilding yards, 
although far from being busy, there is a considerable improve- 
ment perceptible ; and this affects the iron trade most favourably, 
as it causes orders for ship plates to be placed more freely with our 
manufacturers. The Zimes of Wednesday published the following 
telegram from America, dated Feb. 25th, in correction of one 
inserted on the previous day, the meaning of which was not 
clear :—‘* The House has refused to vote a committee of con- 
ference on the Tariff Bill. This puts an end toit.” If this be 
true, and it will no doubt turn out to be so, it will be received 
with satisfaction by this country, as the effects of the bill would 
have been most disastrous to trade. The strike at the Atlas, 
Cyclops, and Swinton works appears as far off settlement as at 
the commencement. We last week mentioned that several men had 
accepted the reduction and had commenced work, but these were 
only some ten or twelve in number who are not connected with 
the union ; they have, however, joined their union brethren, and 
are all united to withstand the reduction. With reference to this 
the following resolution has been passed at a meeting of the men : 
“That we, the ironworkers of Sheffield and Swinton, strongly 
condemn the conduct of those who have, from want of 
principle, deserted from our ranks; but notwithstanding 
that, we, the ironworkers of the above-named places, are, 
as a body, still determined to resist this most unjust and un- 
reasonable reduction of wages to the last.” The union 
has been considerably strengthened since the commencement of 
the dispute by new members and others. The dispute has been 
brought under the notice of the Judicial Council of the United 
Kingdom Alliance of Organised Trades; and it was resolved that 
the affair was a lock-out, and not a strike, and that the men 
should be supported by the association. The employers are ad- 
vertising for men, and counter advertisements are being inserted 
by the latter requesting ironworkers to keep away from the works 
during the dispute, and deputations of the men for the same pur- 
pose are being sent to the neighbouring districts. At the Milton 
fronworks there is a trifling dispute with regard to the wages 
of the furnace fillers, but it is expected that the affair will be 
arranged without having recourse toa strike. For the plain and 
manufactured articles in the steel trade there is a great activity, 
more especially in the Bessemer department, most classes 
of railway material being greatly inquired for. The York- 
shire Engine Company are doing a good trade at their 
newly erected and extensive premises at Brightside, being 
constantly well supplied with orders. It is stated that the Great 
Eastern Railway Company have ordered some additional locomo- 
tives from France, those previously received by them having 
answered most satisfactorily. The price tobe paid is £2500. but 
they can be manufactured by English firms at the same price, and 
with superiority of workmanship. 

The Sheffield trades, on the whole, are still very dull, and the 
improvement mentioned last week is only slight and partial. 
There are several disputes in the trade which cause uneasiness. 
The edge-tool trade is very flat, as also the sheep shear trade, and 
at some of the houses the men have been put on sbort time in 
consequence. Table knives continue firm in price, and the cost of 
materials keeps up, although the business doing is limited. In 
the spring cutlery branch a further depression must be reported, 
more particularly in the common qualities. There is a moderate 
business in files, but the dispute is causing considerable dis- 
quietude and apprehension. <A general meeting of the File Manu- 
facturers’ Association was held in the Council Hall, Sheffield, on 
Monday last, when over forty firms in the trade were represented. 
Letters were ordered to be sent to the File Smiths’ Union, File 
Grinders’ Union, and the File Hardeners’ Union, expressing the 
opinion of the File Manufacturers’ Association. The following 
resolution was also passed by the meeting :—‘‘ That the File 
Manufacturers’ Association feels bound to render Messrs. Turton 
and Sons every necessary support under the circumstances in 
which they are placed, by the workmen in the file trade having 
simultaneously struck work on account of their not dismissing 
an outworker who refuses to belong to the union upon 
the terms proposed to him; it is therefore, further resolved 
that the members of this association pledge themselves not 
to employ any man leaving the Sheaf Works, and that Messrs. 
Turton and Son be at liberty to employ any workmen of any 
manufacturer, member of this association, upon any terms they 
think proper.” The union men in the patent scythe and hook 
trade are on strike for an advance equal to 10 per cent. In the 
spring-knife trade the men have decided to accept the reduction 
so far as it has gone at present, and to husband the resources of 
the society awaiting a better opportunity. Messrs. G. Allan and 
Son, cutlery manufacturers, of Burgess-street, have just completed 
a variety of cutlery, including fruit knives, razors, sportsmen’s 
knives, &c., of a very superior workmanship and finish, which are 
intended for the forthcoming Exhibition at Paris. Messrs. Steel 
and Garland, of the Wharncliffe Works, have prepared a tae 
elaborate set of fine stove grates and new fenders of exquisite finis 
and chaste design, adapted for drawing and dining-rooms, in- 
tended for the Exhibition. 

The coal trade is still very brisk in all branches, although, as the 
year advances, the requirements decrease, and this has been the case 
particularly with the London markets, and tze quantity sent there 
is considerably less than heretofore. The trade with the provincial 
markets is, however, fully as large as before, and in the manu- 
facturing districts the demand is improving. The export trade at 
Grimsby, Hull, and Goole, is up to the average. The Manchester, 
Sheffield, and Lincolnshire Railway Company have advanced the 
canal dues on the Dearne and Done Canal 34d. per ton, that is, 
from Is, 3d. to is. Gid. per ton. The Great Northern Railway 
Company have also advanced their tolls to London 6d. per ton. 
The proprietors of the Carr House Colliery, after investigating 
the demands of the men, have granted the following concessions : 
3d, per yard advance on straight work or headings ~of which there 
are seven—beyond the fault; an increase of 6d. per dozen, or 6d. 
per ten tons, for three of the banks or side workings, and 4d. per 
dozen advance for six other banks in the same locality ; 3d. per 
yard advance when two shifts were required ; and to allow the 
ment net weight for stacking instead of taking off 8 cwt. every 
10 tons, as formerly ; and also %o allow the 4d. per inch for dirt, 
which had been asked for. The demand of the traminers for 4d. 
per dozen advance was to be referred to the bottom steward, who 
is to use his own discretion in the matter, where the work is more 
laborious than usual, At the Warrenvale Colliery the men have 
decided to ask for an advance of 1d. per ton instead of 2d. per 
ton general advance as was previously proposed, and the other de- 
mands to be in the same proportion. An adjourned meeting of 
engineers and others in connection with the Oaks Colliery has 
been held this week at the King’s Head Hotel, Barnsley, when 
the various notes and observations which had been taken down 
since the last ting were exami It was the opinion of the 
meeting that the fire was still raging in the mine, and that it 
would be unsafe to open the shaft. It was resolved to erect another 
scafiolding in the No. 2 shaft in addition to the one already there, 
to make the shaft more secure. The meeting was afterwards 
adjourned for a month. It is probable that no attempt will be 
made to open the shaft and recover the bodies of those entombed 
therein for several months yet. A large block of coal, weighing 
about seven tons, is about to be forwarded to the Paris Exhibition 
from the Edmund’s Main Colliery, near Barnsley. The block ori- 
ginally weighed eight tons; but, in being hoisted, some defect in 
the machinery occurred, and the block of coal was broken. 

The improvement in the coke trade is being maintained, and a 
larger quantity manufactured. 








| 
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| now before Parliament. 


SCOTLAND : ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

THE Giascow Pig IRON MARKET—MANUFACTURED IRON—IRON 
EXPORTED FROM GLASGOW DURING THE PAST WEEK—THE CoaL 
TRADE—LAUNCH OF THE AUSTRIAN—NEW STEAMERS FOR THE 
Wemyss Bay Steampoat COMPANY—MEETING OF THE CoarT- 
BRIDGE DistRicT MINERS—THE IRON TRADE NEAR GLASGOW. 

Iv pig iron there is still but little doing. To-day, Wednesday, the 

market was slightly firmer, 53s. 7d. to 53s, 9d. cash, and 54s. one 

month, paid for about 3,000 tons. Quotations are as follow :— 

Pig iron, mixed Nos., warrants, 53s. 74d. to 53s, 9d.; No. 1, 

g.m.b., 54s. 3d. to 54s. 6d.; No. 3, 53s. 9d. to 54s.; Gartsherrie, 

No. 1, 66s.; Coltness, No. 1, 65s.; Glengarnock (at Ardrossan), 

No. 1, 61s. 

The shipments of the week somewhat exceed those of the cor- 
responding week of last year. 

In manufactured iron prices remain unaltered, but there is a 
better feeling prevailing, and more inquiry as well as more orders. 
Most of the works have been in full operation the greater part of 
last week, and are likely to continue well employed now till the 
spring shipping season is over. Shipbuilding iron continues dull, 
but the belief is that we have passed the worst, and that prices 
will tend to firmness rather than otherwise. Iron exported to the 
following ports last week, from Glasgow, per vessels having ob- 
tained port clearance :—Bombay—pig, 100 tons; bar, 103 tons ; 
wrought girders, 123 tons. Bordeaux— pig, 162 tons ; bar, 9 tons ; 
wrought, 1} tons. Ceylon and Negapatam—bar, 3 tons ; galva- 
nized, £331; wrought roofing, £469; hoop, 8 tons; railway, 
£2,833; rod, 5tons. Lisbon, &c.—pig, 184 tons ; wrought rivets, 
1} tons ; nailrod, £800. Mauritius—bar, 93 tons ; castings, £343 ; 
wrought, 24 tons; sheet, 6 tons. Melbourne—cast pipes, 166 
tons ; galvanized, £767. Monte Video—pig, 25 tons; angle, 35 
tons. Nantes—pig, 80 tons; bar, 62 tons. Naples, &c.—cast 
pipes, £61 ; nail rod, 25 tons. Portland, U.S.—pig, 200 tons ; bar, 


5 tons ; cast pipes, £95; wrought nails, £377 ; malleable, £1135. 
Singapore po Penang —sheet, 3} tons. Trinidad— castings‘ £200; 


wrought, £96; ditto nails, £185; galvanized, 10 tons and £186. 
Valparaiso—cast, £42. 

The coal trade has been dull during the past week, both for 
home use and shipping; prices are rather in favour of buyers, 
they are as follow :-—Coals, main and common hard for shipping, 
per ton of 20 cwt., laid down, 7s. 6d. to8s. ; besi splint, ditto, 8s. to 
8s. 6d. ; Wishaw household, for shipping, 8s. 2d. to 8s. 6d ;,dross, 
laid down, 4s. 6d. to 6s. ; household, best quality delivered, per wagon 
of 24cwt., 10s. to 12s. 6d. ; second qualities, per ditto, 9s. to 12s. ; 
quarter, best quality, delivered per waggon, 13s. ; steamboat, per 
24cwt., 10s. 6d. to 12s. The advices of coal shipment, at the 
principal ports, show an amount considerably above that of the 
corresponding week of last year. 

The Austrian, a magnificent iron screw steamer, of about 2500 
tons register, intended for the Montreal Ocean Steamship Com- 
pany’s line of Transatlantic steamers, was successfully launched on 
the 20th inst., from Messrs. Barclay, Curle, and Co.’s works at 
Whiteinch, The passenger accommodation is of the first order, 
and the vessel will be, in point of elegance, comfort, and safety, 
exactly similar to the screw steamship Nestorian, constructed by 
the same builders for this line of steamers at the close of last year. 
The steamer will be propelled by a pair of direct-acting engines of 
350-horse power, fitted with surface condensers, which will be 
supplied by Messrs. Barclay, Curle, and Co. The usual naming 
ceremony was gracefully performed by Miss Anderson, of Well- 
field, Helensburgh. 

It is expected that the Austrian will be placed on the mail 
service between Liverpool and Montreal on an early date. 

We understand that the Wemyss Bay Steamboat Company are 
about to build one, if not two, new steamers, to be ready for 
service early in Midsummer, to mect their increasing passenger 
trade. We hear of their also having chartered a favourite river 
steamer for the early spring months. 

On Thursday last a meeting of miners of the Coatbridge district 
was held in the Public Park, Mr. John Aikman presiding. The 
meeting was called in order to consider the propriety of joining in 
a movement for restriction of labour. A deputation from the 
union arrived in Coatbridge on Wednesday night, and visited a 
number of the pits, urging the men to attend the meeting, the 
result of which was that yesterday labour was generally suspended 
throughout the district. Mr. Henry Malcolin (Shotts) addressed 
the meeting at considerable length, and counselled the miners of 
Coatbridge to join in the short-time movement by restricting their 
labour to the extent of one-fifth. He described a conversation 
which he had had a few days ago with a sale master, who said he 
did not wish to reduce the wages of his men, but that the iron- 
masters were producing an excess of coal by the long-hour system 
of their workmen, and were sending it into the market and out- 
selling the sale-masters, and if this were continued the wages of 
the men must be reduced. On that ground, and also from a regard 
to health and the moral and educational training of their children, 
the speaker besought the Coatbridge miners to join this short-time 
movement. It was afterwards agreed to hold a meeting in the 
Temperance Hall on Wednesday next, with a view to a final 
settlement of the question, and if it should be resolved to adopt 
the restrictive system, to come out from work again on Thursday 
next, in order to carry out the practical details. 

The numerous malleable iron works in the Coatbridge district 
have during the past week been very busy. The late agitation 
among the workmen regarding the reduction of wages appears to 
be settled, and although orders are said to be not very abundant, 
the indications are, if we may judge from the gleaming fires at 
each of the works, that there is sufficient demand in the respective 
branches of this manufacture to keep the men busy at their 
employments. This last week may be said to have been the first 
this year in which signs of returning prosperity and briskness in 
the iron trade have been apparent, which it is earnestly hoped 
by all in the district will continue for many months to come. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent. ) 

LiverPoo.: British and Irish Magnetic Telegraph Company : 
Messrs. M‘Iver and the Mersey Docks and Harbeur Board : The 
Beatrice (s.): The Great Eastern (3.): North British Railway : 
Liverpool United Gaslight Company: State of the Mersey— 
Hui: Accommodation for Steam Shipping -- LONDON AND 
NortH-WESTERN RAILWAY—NORTH-EASTERN District: Blyth 
aud Tyne Railway: Blyth Dock and Harbour Company : Hartle- 
pool ; Newcastle and Gateshead Water Company: Trade in the 
Cleveland District. 

WE commence with the Liverpool district. At the annual 

meeting of the British and Irish Magnetic Telegraph Com- 

pany, the chairman, in summarising the report, described the 

affairs of the company as highly prosperous. It had now 18,732 

miles of wire in working order, and 496 stations. The business 

had increased during the year to an extent sufficient to enable the 
directors to raise the dividend from 5 to6 per cent.; there was also 

a reserve fund of £17,658. Messrs. M‘Iver carry goods from 

Havre, and transfer them in the Mersey to their Atlantic 

steamers without using the docks and dock quays at all, 

so far as these goods are concerned. Nevertheless, the Mer- 
sey Docks and Harbour Board charges them more than 
double the rate imposed upon gi from Liverpool and 
other ports, the proportion being 2d. to 4d. for town dues, and 23d. 
to 5jd. for dock dues. Messrs. M‘Iver having threatened to peti- 
tion Parliament upon the subject, the finance committee o' the 
dock board is to meet them with the view of preventing, if 


| possible, opposition to certain bills promoted by the board and 


The screw steamer Beatrice, late the 
Rappahannock, has been sold to Mr. Redhead, steam-tug owner, 





for £5200. The Great Eastern has been safely removed from the 
gridiron above New Ferry, on the Cheshire side of the Mersey, 
Two deckhouses, fore and aft, are almost complete, the screw en- 
gines and the new boilers attached have peen placed on board, 
and, with the thorough overhaul which the big ship hag 
undergone, there appears little reason to doubt her success 
in the passenger trade between New York and France, to which it 
is proposed to devote her during the ensuing summer. The big 
ship sails from her present moorings in the Sloyne, March 20. The 
authorities are about to adapt one of the arches of the Lancashire 
and Yorkshire Railway as a slaughter-house for foreign cattle 
landed at the Huskisson Dock. A meeting of Liverpool share. 
holders in the North British Railway Company has approved the 
proposal of the directors to issue £1,875,625 of eecteonaee 
stock. The Liverpool United Gaslight Company has declared a 
dividend at the rate of 10 per cent. per annum. Mr. Steele, 
who has held the office of manager for 44 years, has resigned 
his post. At the last meeting of the Mersey Docks and Harbour 
Board, the annual report of Admiral Evans, Conservator of the 
Mersey, was read. The report stated that the navigation of the 
Mersey continues in a satisfactory state, notwithstanding changes 
perpetually occurring in the banks; the depth of water on the 
Queen’s Channel Bar remains as before, viz., from 10ft. to 12ft. at 
low water spring tides. A general survey of Liverpool Bay has 
been executed during the past year by Mr. Graham H. Hills, 
Master R.N., lately appointed Marine Surveyor, as successor to 
Lieutenant Parkes, invalided. This survey will be shortly ready 
for publication. 

At the half-yearly meeting of the London and North-Western 
Railway Company the chairman stated that the total capital of 
the company and of the Jeased lines was £70,000,000. About 
forty miles of double line had been laid with steel rails. The 
amount paid in 1866 (two half-years) in compensaticns had been 
£118,000. 

As regards the north-eastern district, we may observe that the 
dividend of the Blyth and Tyne Railway Company is again at the 
rate of 10 per cent. perannum. ‘The directors have introduced a 
bill for the purpose of extending the powers of the company in 
connection with the authorised Walbottle, Warkworth, and New- 
biggin branches, and also for the construction of a short line from 
the Tynemouth branch into the centre of North Shields, and to 
a new deepwater shipping place near the Low Lights. At an 
ordinary meeting of the Blyth Dock and Harbour Company 
it was stated that the total shipments of coal for 1866 had 
been 257,543 tons, as compared with 242,592 tons in 1865, 
showing an increase of 14,591 tons last year. Arrangements 
made, with the advice of Mr. Meek, C.E., to construct a 
wave-trap on the west side of the channel, had been carried out ; 
the work, which was nearly completed, had had the desired 
effect of checking the swell of the sea from running into the 
harbour, and at the same time it promised to reduce the expense 
of clearing and levelling the shipping berths. It was proposed 
to purchase a dredger and barges, tenders for the construction 
of which the engineer had been instructed to procure, with a 
view to dredging operations during the autumn of this year. This 
course it was expected would be the means of greatly improving 
the harbour, and by giving greater depti of water it would in- 
troduce screw steamers, which would add materially to the im- 
portance of Blyth as a port of shipment. A meeting has been held 
atWest Hartlepoolto urge upon dbcheabourcemeniesionsns and the 
North-Eastern Railway Company the necessity of taking immediate 
measures for obtaining a greater depth of water, so as to enable 
the port to compete successfully with the rival ports of the Tyne, 
the Wear and the Tees. The revenue of the Newcastle and Gates- 
head Water Company for the year ending February 1, 1867, shows 
an improvement of £1887 as compared with 1865-6; the dividend 
is } per cent. better, notwithstanding a considerable increase in 
working charges. There has been more inquiry on Teeside for 
bridge plates; but local shipbuilding industry is still dull. The 
first ship launched this year has just been floated off the stocks, at 
Messrs. Richardson, Duck, and Co.’s yard, South Stockton ; she 
is a fine vessel of 550 tons, and is intended for the Mediterranean 
trade. There is a little improvement in prices in the rail trade, 
and there are generally indications of more animation. The works, 
however, are not fully employed, and orders have come in slowly 
and irregularly. Considerable rail orders are expected, as during 
the past fortnight tenders have been invited by home, colonial, 
and East Indian railway companies. Some large shipments of 
Cleveland iron have been made to Scotland and Belgium. 
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COPPER—Pritish—cake and tile, | eG 8a digg 828. @ 
PEPTON coccccccccccecce | 00 0 0.. 81 0 0] 95 O 0.. 96 0 O 
8119 0., 8210 0] 98 0 0..99 0 0 
86 0 0.. 87 0 0] 99 O O..101 6 O 
Bottoms...cccccccccccccccce | 90 0 0.. 92 O 0/104 0 0..106 9 O 
Australian, per ton.......... | 83 0 0.. 86 0 0/| 98 0 0..102 9 0 
North American ....cc.00008|) 9 0 0., 0 9 0) 97 0 0.. 983 9 0 
Spanish Cake .......0.e000.| 77 0 0.. 0 9 0| 92 0 0.. 0 0 0 
Slab. for prod. 96 percert. ..| 75 0 0.. 0 09 0/ 9 0 0.. 91 0 0 
YELLOW METAL, perIb. ......| 0 0 7) © O79) © O 8: O O8§ 

}RON, Pig in Scot'and,ton......| 2 '3 6 cash | 3.13 6 cash. 
Bar, Welsh, in London ......| 610 0.. 7 0 °| 714 0.000 
Wales......-.; 510 0.. 6 0 0] G15 0. 7 9 0 
Staffordshire .. 715 0.. 8 5 0} 810 0%. 000 
Rail, in Wales ......seceeeee| 510 0.. 515 0] 615 0. 7 0 0 
Sheets, single in London 10 0 0.10 5 0] 1015 0.. 0 0 0 
Hoops, first quality 900... 9 5 0} 91 0.000 
Nailrods 717 6. 8 5 0| 815 0. 000 
Swi 10 5 8.1010 0] 18 O 0.. 1115 O 
LEAD, Pig, Foreign, per ton 19 5 0. 0 0 0] 20 0 0,, 20 5 0 
English, W. B....cccccsccese | 22 5 0. 00 Of 2215 0.. 0 9 0 
Other brands .......s.ee00. | 1910 0., 20 O O| 2 2 6. 21 7 6 
Sheet, milled ....sccceeeeee | 21 0 0. 0 0 0/22 00. 000 
Shot, patent ....cccccccceeee | 24 0 0.. 0 0 0] 24 5 0. 000 
Red or minium........ss.e0. | 21 10 0., 2115 0] 2210 0.. 0 0 0 
WM Ei cccescecscecvecccs | OF 6 Hc 08 10 6] 8 8. 6 8 O 
ground in Oll.....eccesse.. | 30 0 0.. 32 0 0} 28 0 0.29 0 0 
Litharge, W.B....cccccsseoee | 2415 0.. 25 0 0/ 2415 0.. 25 0 0 
QUICKSILVER, per bot. ........| 617 6.. 0 0 0) 715 0.. 717 6 
SPELTER, Silesian, per ton......| 21 5 0.. 2110 0| 24 0 0., 2410 0 
English sheet ........02.-2.| 28 0 0.. 0 0 0] 30 0 0.. 0 0 0 
White zinc, powder..........| 0 0 0.. 0 : : : 4 oe : : : 

wedish eo 0 0.. 0 ee 
p< Seennenetaneatth y 0 0.. 0 0 0] 1510 0, 7 ° 4 
anca, 480.000] 47 0. 
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THEORY OF COLOURS. 
AN INTRODUCTION TO THAT OF OIL PAINTING AS A 
DECORATIVE AND PROTECTIVE ART. 
No. I 

Tue eye, that exquisite work of creative wisdom, is 
designed as the organ to convey to the brain and to the 
chincin faculty the impressions of external and distant 
objects by means of the sensations conveyed to the retina. 
The external force which acts upon this organ is that of 
light. Whether light be viewed, as in the earlier days of 
optical science, as something, whether a fluid or a force, 
emanating in rays or in right lines in all directions from 
bodies, luminous, either directly, or secondarily, 7e., by 
reflection, or as consisting in the _— vibration of an 
elastic medium or ether pervading all space, the effects 
which alone need engage us here are the same. 

The great source of light to our world is the sun; but 
light is also shed down upon us by the stars—the suns of 
other systems than our own. These are probably the only 
self-luminous bodies cf which we have any cognizance. 

Our world, also, receives light by reflection from the 
moon and planets and from the light emitted from burning 
substances, whether in quick or in slow combustion, such 
as light, candles, &c., amongst the former; phosphori of 
various sorts of the latter class. Light is also elicited by the 
electric discharge, by sudden change of chemical or of 
molecular state, as in explosion, certain crystallisations, &c., 
and by violent mechanical action, as when iron is 
hammered until it becomes red-hot, or air under cer- 
tain conditions suddenly compressed so as to flash and 
ignite tinder. All these are very commonly considered | 
as direct sources of light, but the ry = probability is that 
in the case of the light capable of being elicited by any 
known process from any terrestrial substances, it is given 
forth merely from where it had been before in some form | 
stored up, and, like heat, was primarily derived from the | 
sun; 80 that in a philosophic classification, artificial light 
is only that secondarily returned to us, and is in that 

t in the same range with reflected light. 

ight, as emitted by the sun or stars, is, with a few ex- 
ceptions in the case of stars, colourless; it stimulates the 
eye to recognise form, and had material substances no 
-special powers of their own in acting upon light, the 
latter would indeed enable us to discern objects, but these | 
would be alike co/ourless and be only perceivable by 
differences of illumination and of shadow. 

The light emitted from heated or burning bodies on our 
globe is rarely colourless, In some cases—as for example, 
in the red, blue, and green fireworks of our theatres, &c.— 
this colouration is striking. 

Whether viewed as matter or as motion, light is trans- 
mitted to us from the sun at a speed across intervening 

of 200,000 miles per second in round numbers, as 
first determined by observations upon the occultations of 
the satellites of Jupiter. Although to the eye directed to 
the unobscured sun, apparently both colourless and homo- 
geneous, its rays or undulations consist of at least three 
sorts—those which affect the eye with the sensation of 
light, those which are recognisable as heat, and others 
which, though invisible and incapable of being felt, yet 
exist, and are active in producing chemica! change. 

The tirst of these, though colourless to the eye, may be 
made to convey to us the additional sensation of colour 
by either refraction or by reflection. When a ray or beam 
of light impinges 0b/iqgue/y upon the bounding surface of a 
denser medium passing out of a rarer one, or vice versa, it 
is bent or refracted from its right lined course. 

Thus in the vertical section of an empty rectangular 
box, Fig. 1, upon which the light of the sun s, ¢ shines 
obliquely over the top edze at ¢, leaving all that portion to 
the left of ¢, 5, or ¢, 6, n in shadow, s, ¢ and } being in one 
straight line marking the boundary of the cut off sunshine. 

Now if the box 
be filled up with 
water to v, w, the 
é boundary of the | 

A shadow will re- | 

- + * treat from b tor, | 
4 and the portion 
rT, Mm, b, will no 
longer be in sha- 
dow, that is to 
' say, the marginal 

beam s, ¢, 6, will have been bent at the surface of the water 
into the line m, r, or refracted. The angle through which 
it is bent is always the same for the same medium. But 
it was the glorious discovery of Newton, that when a ray 
of colourless light is so refracted, all its parts are not 
refracted alike, z.e., through the same angle. The beam, 
for example, if passed through the oblique surfaces of the 
glass prism, Fig. 2, is not only refracted, 7.¢., all bent more 
or less by the prism, but also dispersed; that is to say the 
beam becomes split up into others having different refrac- 
tive angles, and on emerging from the prism, the before 
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colourless beam, if received directly into the eye, or upona 
white surface, communicates now the sense of colour to 


that o' 

The beam s, t, transmitted through the prism a, ¢, }, is 
refracted at the first surface, a, ¢ into the direction ¢, u, and 
emerging from the second surface ¢, b, is in refracted 
on dared through the — of dispersion 7, w, 7, and 
the beam of light upon the white receiving surface, = 
sents a variously and gloriously coloured stripe. The 
different colours are always in the same order from v to r, 
and in the same relative proportions, and if we adopt the 





division of the colours given by Newton these are in the 
order, from v to 7, #.e., from those most refracted to those 


orange, red. 

This is a real, and, so far as refraction and colour are 
concerned, an ultimate potential decomposition of colourless 
light, for if any one of those coloured beams be transmitted 
again through a second prism, it is again refracted indeed, 7.¢., 
bent from its course, but it emerges of the same colour as 
before, and is now all refracted through the same angle, but 
each differently coloured beam through a different angle fo 
the same mediumorprism. Blue, yellow, or red are proved to 
exist in all parts of the coloured stripe », 7, called the spec- 
trum, and it has been inferred that in fact there are but these 
three primary colours, the other four of Newton resulting 
from the various superpositions of these. We need not here 
enter upon this question, and for our present purposes it 
will be most instructive to abide by Newton’s nomenclature 
and division. 

If the dispersed and differently-coloured rays thus sepa- 
rated by the prism be received upon a line of suitably-dis- 
posed mirrors, so that each is reflected back, and all 
thrown again upon a single point, their superposition there, 
will be found to result once more in colourless light— 
another proof that the decomposition is real. 


Upon examining narrowly a large well-defined spectrum, | 


Fraunhofer discovered in it numerous dark lines of variable 
widths, whose positions (parallel to the bands of colour) are 
constant for the same sort of light whatever be the nature 
of the refracting medium, i.e¢., of the prism), but whose 
number and positions, &c., differ for light from different 
sources, such as solar and artificial light. These lines have 
become to the physicist as land marks, enabling the 
widths of the respective bands of colour to be fixed 
with a precision impossible in Newton’s time, as well 
as other important properties of light to be discovered. 
The fixing of the positions of these dark lines has, 
in fact, been the basis of one of the most extraordinary 
advances in the means of human knowledge ever made, 


| namely, spectrum analysis, by which the material substances 


constituting the masses of the sun, stars, comets, and 

lanets, have become in part revealed to us. If the whole 
ength of the spectrum from v to r (Fig. 2) be divided into 
360 equal parts, then the following is the distribution of 
colour :—Violet, 109; indigo, 47; blue, 48; green, 46; 
yellow, 27; orange, 27; red, 56. The spectrum, when ex- 
amined by special methods along its length, is proved to 
consist, not only of light, so divided as to affect the eye 
with the sense of colours, but that in connection with these, 
it differs in different places in luminosity, i.e., in the mere 
power of exciting the optic nerve. 

These visible rays are alse found to be accompanied by 
two distinct sets of invisible rays possessing respectively the 
properties of exciting the sensation of heat and producing 
the physical effects of heat, and of exciting or increasing 
chemicalaction. These rays, the discovery of which respec- 
tively was due to the elder Herschel and to Berard, are 
called the calorific rays and the chemical rays, and the ex- 
traordinary fact with respect to them both is, that they are 
found in greatest abundance and power outside the visible 
spectrum altogether, so that the maximum amount of the 
calorific rays are beyond the visible extremity of the red 
end of the spectrum, and that of the chemical rays beyond 
the visible extremity of the violet end. 

Thus in the following diagram, Fig. 3. The rectan- 
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gular band below the line z, y, represents in length 
and width the coloured spectrum, the colour being 
indicated by the letters, and their respective widths by the 
figures beneath. The curve marked L indicates the varia- 
tion of luminosity, which it will be seen culminates about 
the centre of the yellow, and is least in the violet and the 
red. Thus it is that yellow, orange, and green are said by 
colourists to give light in a picture, and are sometimes 
designated as “advancing” or prominent colours, and that 
print upon a yellow or straw-coloured ground can be read 
in a feebler light than even on pure white paper. The 
curve H is that of the calorific rays, the highest point of 
which shows the maximum heating power to > beyond the 
red end, and more or less of these invisible rays of heat to 
extend far away beyond the visible spectrum. One of the 
most striking facts in relation to those invisible heat rays 
is that ascertained by Sir John Herschel, namely, that 
when concentrated they can be rendered visible, and that 
their caloritic effect upon the eye is that of a dull lavender 


grey. 

The curve C is that which follows the march of the 
chemical rays whieh are found to have their maximum 
power near the passing of the deepest blue or indigo rays 
into the violet. These rays, as has been said, extend 
beyond the violet end, es are not found beyond the red, 
and are of very little power in the red. With the calorific 
rays we have little further concern here, but the chemical 
rays are operative and important in all that relates to arti- 
ficial colouring or painting, in dyeing, &c.; to the properties 
of these chemical rays, photography in all its varied 
branches owes its existence. Artificial colours are sub- 
ject to many chemical changes, dependent upon the atmo- 
spheric or other agencies to which they are submitted, 
even in the dark, but such changes may occur in 
certain cases, or with certain artificial colours or dyes, 
without any other agency than that of the chemical 
action of light itself; and all chemical action due to external 
material chemical agents is exalted by the exposure of the 
colour or dye, &c., to such agency and to that of light also. 

Byspecial methodsit has been shown that thethreecolours, 
red, yellow, and blue, are found diffused in all parts of the 
spectrum, and that their relative proportions or intensities 
of respective colour along the length of the spectrum R, 2, 


least so, as follows:—Violet, indigo, blue, green, yellow, | 





y 





201 
Fig. 4 are given by the three overlapping, curves; R, bei 
| that of the red, Y that of the ae = B that of the 
blue colour. 
Red, yellow, and blue are thus the fundamental bases of 
| all colour, and in the preparation and use of artificial 
| colours or paints, all colours tints and tones may be pro- 
duced by suitable mixtures of white, red, yellow, blue, and 
| black. Why white and black must be added to the list we 
| shall state further on. 
| Besidesthe decomposition of colourless light into coloured 
| light by refraction and 
y Fics. by reflection, - has been 
| explained, its decomposi- 
R B on may be effected by 
> a absorption, the extinc- 
YY tion, or stifling within 
| R the mass of material 
| bodies, of certain of the 
rays of the colourless 
light, leaving the others only to be reflected back to the eye 
| from the surfaces of those bodies. 
| This is the nature of all colours in natural objects. 
| Colour is not a property inherent in any substance, except 
in so far as it is thus elicited by their varied powers of so 
| absorbing some and reflecting the remainder of the colour- 
| less light incident upon them. That colour is thus only pro- 
| duced, may be made manifest by the facts that any colour- 
less body, as white paper, silk fibre, &c., assumes for the 
time the colour of whatever part of the spectrum it is 
placed in, and that coloured bodies assume a deeper tint 
when placed in the part of the spectrum of like colour 
with themselves, whilst, if placed in a ray of a colour 
different to their own, they appear of a colour made by 
the mixture of both, always, aang with more or less 
of apparent blackness, because no earthly colour is pure, 
and nearly all are compound. Hobbes also has another 
proof of colour not being inherent in matter—the fact 
that the reflections of coloured objects, seen in the surface 
of colourless and transparent water, are themselves 
coloured as the objects reflected are. 
The sunbeam alone affords perfect purity of colour. 
If the body be homogeneous and transparent, like a thick 
slab of colourless glass, all the light nearly may pass 
through, or part be reflected, but it is still colourless. 
If the body be transparent, but made of a great number 
of thin superposed plates, the light is broken in its trans- 
mission by repeated refractions, and if the plates be 
sufficiently numerous and thin, the transparent sub- 
stance seems opaque and approaches whiteness in colour. 
Thus a large number of thin watch-glasses superposed, 
though each quite transparent, appear opaque, hen present 
the aspect and lustre - Py great pearl. is also is the 


cause of the nacre of mother of pearl or other shells made 
up of thin superposed plates of transparent carbonate of 
lime, crystallised in the form of arragonite. The play of 
colour, however, in such shells, and also in Bam such 
as precious opal or Labrador spai, arises from o ther 
causes, into which we cannot enter in this elementary 


per. 
To absorption and to the phenomena of dispersion 
diffraction, and polarisation of Fight also, are due all the 
glorious colours and play of these, which make the plumage 
of birds and the coats and scales of insects and of fishes 
more magnificent than anything that human art can 
approach. 

Bodies which appear «white are those (as in the instances 
given) which reflect as colourless light, a// the rays they do 
reflect; b/ack bodies are those which absorb the whole or 
nearly the whole. 

Texture, i.e., the nature of the surface of bodies, has an 
important influence upon their apparent colours. A 
polished surface of silver reflects light, which stimulates 
the eye, and enables the form to be discerned, but conveys’ 
no sense of colour, but if the surface be rough or “ matted” 
| it appears white. 
| 
| 





All rough surfaces appear deeper in colour than smooth 
ones of the same actual tint. A piece of rough woollen 
cloth appears much deeper in colour than a piece of satin, 
though both have been dipped in the same dye. 

Paper is whiter as its surface is rougher, and its texture 
of transparent fibres looser. Hence, cardboard made by 
compression is darker in tint than the paper pulp fibre, 
from which it was made. 

So that surfaceswhich consist of finely-divided and closely- 

cked filaments or icles extinguish much light. Thus 

lack velvet or silk is one of the most intense of blacks. 
Yet it may be shown experimentally by looking at a sur- 
face of black velvet through a telescope, the object glass of 
which has been obscured to light, except a narrow con- 
centric ring round the (by gumming centrally upon it 
a round disc of tin foil), that its blackness is not the black- 
ness of darkness—in which case we could not see it thus 
at all. We see it and other black bodies by sheen, t.¢., by 
some colourless light which they all reflect more or less, 
= by the contrast of their outlines against surrounding 
objects. 

Mere subdivision of transparent substances may produce 
blackness. Thus Brewster found that a perfectly black 
and opaque surface upon a pure and transparent crystal of 
quartz, was only due to a film of equally transparent 
quartz in a state of excessively fine division, é.e., a crystal- 
line powder. 

Such is probably the cause of the black colour of char- 
coal, which differs little chemically from the transparent 
and crystallised diamond. 

We cannot pursue the subject of the relations of texture 
to colour here, however, at all to the length that its im- 
portance demands in relation to the nen re art, 

The velocity of propagation (whether by transmission or 
by undulation), of colourless light as a whole, we have 

y stated. When this light is separated, as in the 
spectrum, it has been proved that the light producing the 
sensation of each colour is propagated with a different 
velocity of undulation. 

The rate of vibration or undulation of the elastic ether 
is such that the red ray makes in the same time about 
half as many vibrations as the violet one, the other 
coloured rays being intermediate; but as all the rays are 
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ropagated through space with equal velocity (about 
B00L000 miles per oy so the me of vibration of the 
red ray must be about double the length of the violet one. 

Fraunhofer has found that red light while passing 
through a distance of one metre, or 39°37 English inches, 
makes 1,351,351 such vibrations; while violet lightin — 
through the same makes 2,564,102 vibrations. Red light, 
therefore, affects the eye with 421 billions of vibratory 
impulses in one second of time, while violet light strikes 
the eye with 799 billions such impulses in the same second 
of time. 

To their differences in the rapidity of vibration of the 
rays of light of different refrangibilities and to their 
mutual relations, are owing their powers of producing 
on the eye not alone the mere perceptions of colours, but 
those of their harmonies or discords, or as they are some- 
times popularly called, of their matches and contrasts, good 
or bad. As the differences in the rates of vibrations of 
musical strings communicate to the ear the sense of 
sounds, high or low in pitch, and as concords, discords, 
and even silence may be produced, by the reaching the ear 
together of such vibrations, in respect of whether the 
vibrations are in unison or in multiple or sub-multiple 
proportion to each other’s time of vibration, or in no com- 
mensurable proportion—or as one vibration is opposed to 
another so as to extinguish each other and make silence 
out of two sounds; so do the conjoint actions of these rays 
of light, vibrating at different rates, give the sense of 
colour, of its harmonies, discords, and even extinction. 
Two or more notes forming a concord or a discord; two or 
more rays of differently coloured light entering the eye 
— either produce harmony or the contrary. 

en all the rays in the proportions found in the 
natural solar beam enter the eye ther, the equilibration 
of their respective differences in the lengths or times of 
wave vibration by mutual action, results in colourless 
ight. To this very commonly (even in works of exact 
science), the name of white light is applied, but with less 
priety, whiteness and blackness are in reality matters 
io to the texture of the surfaces and to the molecular con- 
stitution of material bodies. 

The analogies though imperfect, between vision and 
hearing, light and sound, may be placed more clearly 
before the eye, thus — the spectrum colours being 
arranged in the upper line, and the notes of an octave in 
the second :— 





Red. Orange. Yellow. Green. Blue. Indigo. Violet. 
c d e Yi g a 
1 2 3 4 5 6 7 


But the immeasurably greater delicacy of the impres- 
sions which the eye has been prepared to receive, as com- 
pared with those of the ear—exquisitely delicate as is even 
that—may be judged of when we consider that while the 
red ray, which moves the most slowly, impresses the eye 

421 billions of vibrations in a second of time, the 
lowest audible note, the slowest vibration of sound, strikes 
upon the ear only thirty-two times during the same time, 
and the fastest vibration we can hear moves not one 
thousand times faster. The shrill note of the cricket is 
almost the acutest that can be heard by human beings, 
and even this is inaudible to some ears. 

On the other hand were our eyes, which discern all 
colours within as it were a single octave, more exquisitely 
delicate than even they are, we might be conscious of 
colours beyond the red and violet ends of the spectrum, 
of which at present we bave no notion; and it may 
be that other animals, insects in particular, may enjoy 
colours denied to man. 

What has been said as to the colours of opaque natural 
bodies being due to the mgr 5 of some, and the reflec- 
tion of the remaining rays of the colourless light, is also 
true of coloured diaphanous substances, such as stained 
glass, coloured varnishes, coloured translucent jelly, &c. 

Here some of the rays of certain refrangibilities, i.¢., of 
certain colours, are stopped in the medium, and the 
remainder pass through and give to it their own colour as 
that advances to our eyes. The colour stopped, and that 
which passes through are necessarily such, as together 
make colourless light. 

In certain substances which are imperfectly diaphanous, 
the colour which passes through, or is transmitted, may be 
observed, and also that which is stopped, and which can be 
seen, not by looking through, but by looking at the object, 
by reflected light. 

Thus certain varieties of glass, which are deep green by 
transmitted light, appear deep red when thus looked at by 
the light reflected back from the surface. An interesting 
and historical instance of this exists in the celebrated glass 
vessel which held the fabulous blood of St. Januarius at 
Naples, and which was formerly believed to have been 
excavated out of a solid block of emerald. The French 
savants, however, at the end of the last century dispelled 
so much of the fable by proving that the vessel was of 
green, but very peculiar, glass, and which appeared red by 
reflected light. Thus, also, it may be frequently remarked 
that the pieces of rich ancient crimson glass in the windows 
of cathedrals, which appear of that colour from the 
interior or by transmitted light, when looked up at from 
the exterior, and, therefore, seen by reflected light, appear 
as patches of a dirty whitish green, and nearly opaque 
colour. 

From what has been already stated as to the separation 
of the colour rays and of the combinations and inter- 
ferences possible between the vibrations producing them, 
it will be understood that not only may any colour or tint 
be produced by combination of the tbree fundamental 
spectrum colours, but that if any two colours or tints be 
produced, which we may call C and C’, the former by any 
given combination of spectral tints, and the latter, C’, by 
the like combination of all the remaining tints in the entire 
spectrum, then these two colours, being such as if mixed 
together, would produce again colourless light, are called 
complementary colours, i.e., C is complementary to C’, and 
vice versa. Such colours when pure and of equal intensity 
are perfect and harmonious contrasts. But if C or C’ con- 
tain more or less of any one tint (no matter how complex 





may be the mixture of tints in either) than is just suffi- 
cient to make up with the other colourless light, then the 
contrasts may be not harmonious. It will not necessarily 
be a discord in colour, but whether it be a harmony or a 
discord more or less marked (in pure colours such as those 
of the spectrum), depends upon what is the tint, in excess 
or in deficiency, and what is its proportion in excess or in 
deficiency present, in relation to the others that go to the 
complete , 

e — nature of these complementary colours is 
rendered partly clear by the diagram, Fig. 5, in which the 
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three fundamental pure colours are found combined two 
and two (passing round circumferentially) as in the spec- 
trum, into the binary tints, purple, orange, and green, and 
these taken diametrically opposite are complementaries. 
So also the overlapping circumferentially of these in pairs 
produces the ternaries, red-purple, red-orange, &c., and 
taken diametrically show their respective complementaries, 
and these again overlapping produce quate y compound 
tints and their pes arn! opposite complementaries. 
The centre point would in reality in the case of any 
artificial colours, be a neutral gray, use none such are 
pure, but in the solar beam it would be colourless light. 

Newton described a method by which the colour or tint 
exactly complementary to any given colour or tint may be 
found, graphically or mechanically. As in Fig. 6, a circle 
whose radius is unity, is divided round the 360 deg. of its 
circumference, into segments 
proportional to the numbers 
we have -— in a preceding 
paragraph as being those 
proportionate to the respec- 
tive coloured rays of the 
spectrum, so that commen- 
cing at the top of the figure, 
an going round, from right 
to left thence, 7.¢., reverse to 
the motion of the hands of a 
watch, we have the seven 
sectorsrepresenting the seven 

b) prismatic colours, marked 
V,1, B, &c. Let the points marked in small letters, v, 7, b, 
&c., be the centres of gravity of the respective arcs V, I, B, 
&c., of the circumference assumed equal in weight for the 
unit in length, i.¢., for 1 deg. of the circumference. 

Then the common centre of gravity of all these must 
pass through the centre of the circle; that will be, there- 
fore, the centre of gravity for colourless light, or for all 
the arcs of colours combined. A diameter, no matter how 
or where taken, across this circle, shall cut it into two 
semicircles, each of which shall have a common centre of 
gravity for all the arcs or parts of arcs within it; and which 
shall equilibrate the common centre of gravity of all those 
of the other or opposite semicircle, and the combined 
colours of all such semicircles respectively shall be to each 
other complementary. 

But let it be supposed that we add or diminish the 
quantity of any one or more colours in one such semicircle, 
i.e. that we add to or diminish the weight of any one or 
more of the ares, V, R, G, &c., of colour, then the common 
centre of gravity of the whole circle will no longer be in 
the centre, but will pass somewhere to one side of it, and 
the sector of colour within which it is now found will indi- 
cate the colour that must be added on the opposite side of 
the diameter, so as to restore equilibrium (7.¢., to make the 
other or opposite semicircle to the disturbed one comple- 
mentary), and the distance from the centre, at which the 
centre of gravity of the whole circle after disturbance is 
Sound will indicate the quantity of that colour that must be 
added to restore such equilibrium, or complementary con- 
dition, while the direction of the line joining these centres 
points to the colour that must be added. 

For example, if as much more yellow, or yellow combined 
with o' and green, or even with a portion of blue and 
red, be added as shall bring the centre of gravity of the 
whole circle, from the centre toa point s, in Fig. , we can at 
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once decide how much we must add to the weight of each of 
the ares of colour at the opposite side of the diameter which 
is normal to the line, joining s with the centre, z.e., how 
much violet and indigo light; and in proportion respec- 
tively to its own length, to each such arc, in order that 
we shall restore equilibrium, that is, restore the comple- 
mentary condition of the colours of the opposite halves of 
the whole circle of colour, .¢., of the whole spectrum. 
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If a scale of intensity of colour be once arbitraril fixed 
upon, for each of the tints of the spectrum, the artist cal 
by means of such a diagram and method, determine with 
considerable precision every possible ’ problem as to 
harmonies or contrasts, &c., of colour; and having on 
obtained this mixture for a given tint or intensity of tint, 
can recover the same at any future time in an’ unerri . 
manner. Chevreul in his great work, “Le Moyen | 
Definir et de Nommer les Couleurs, &c.,” has described accu 
rately and fully how all this may be accomplished in the 
practice of the artist or painter. 

Were we to place a circle such as here referred to, y 
an axis at its centre and spin it round ra idly, the sectors 
having been coloured artificially, it woul when viewed 
through a narrow slit, appear, provided the artificial colours 
were as pure as spectral ones, and if the colours were on 
an absolutely diaphanous and colourless circle, as of g 
perfectly colourless; and perfectly white, if on white paper 
or porcelain, &c., on principles which we have already 
- ined. 

Jpon the principles which have been just stated, it 
is not difficult to see that an instrument might be con- 
structed of a simple character by which all questions of 
harmonies and contrasts, &c., of pure colours and of equa- 
intensities might be mechanically solved with perfect 
exactness and facility, and there can be no question but 
that such an instrument would prove of considerable 
practical value in the hands of any fine art painter or 
decorative painter, even in dealing with the compara- 
tively impure, compound and muddy colouring matters, 
such as are, even the very best that science and skill can 
produce for their use, as paints or colouring agents. But 
to be even of this limited use, the principles of the instru- 
ment, such as we have here sintaled them, must be from 
the beginning thoroughly understood. 

The limitations to the use of any such instrumental means 
of educating or of assisting the eye of the colourist require 
some remarks. No artificially-made colours, i.e., dies, staing 
or paints, are pure. The finest and clearest yellow, for 
example, such as chrome yellow, the most glorious scarlet 
lake, the blue of natural or of artificial ultramarine, each 
contains other colours than the dominant one, and this is 
equally true of the colours of all natural objects—that is 
to say, the yellow, or the red, or the blue objects res« 
pectively, reflect each more or less also of the other rays 
of colour of the spectrum. 

This may be proved to the eye of the artist by the use 
of the glass prism, an instrument that he will find of great 
value in giving him hints of service to his combination of 
paints, in order to match any given tint, or to imitate the 
colour of any natural object. Let a surface, painted over 
with the purest yellow chromate of lead, for example, be 
looked at when placed in good clear daylight or sunlight, 
through a prism, and it will be at once seen that the beam 
transmitted to the eye from it, is not all yellow light; a 
partial spectrum will be formed at the eye, as in Fig. 8, and 
it will be seen that the coloured surface reflects back, not 
only yellow mainly, but also some red, and probably some 
green light. 

In such experiments, if the prism be held as in the figure, 
with one edge uppermost or reverse to that in Fig. 2, the 
order of the spectral colours will appear when directly 
received by the eye, as in Fig. 7, the same as when viewed 
upon the screen in Fig. 2, namely, the violet end at top 
and the red at the lower end of the spectrum. Similar 
trials will prove to the artist that the like conditions are 
true of all his other paints or colours, and should he 
require to match the colour of a material object, by the 
mixture of artificial ones, ¢.¢., of paints, he may derive useful 
hints, by examining with the prism, both the object in 
nature, and each of the separate paints that he proposes to 
mix in order to match its tint. Thus, should the precise 
tint be that exquisitely beautiful pale sulphur yellow of the 
flower of the common primrose, which needs to be 
matched, on looking at it through the prism, the yellow ray 
will be found mixed with a good deal of green, and perhaps 
witha very little red. The yellows to be employed as paints 
being examined in the same way—those can be at once 
found and chosen, which give most nearly the similar 
partial spectrum. 

While those purely theoretic laws, and those few deduc- 
tive principles of a practical character, are worthy of care- 
ful consideration by the artist, whether he be an historical 
or fresco painter, or the humbler house or ship painter, it 
must be equally placed clearly before him, that optical theory 
and its most skilfully made applications, can go but a short 
way in actual practice, in ruling his work as an artist, as 
regards harmony in colouring, or the complex effects of 
—— upon the eye, and through it upon the imagina- 
tion and the mind at large. For this there are man 
reasons, into which to enter at the length they demand 
would be to fill a large volume. 

One or two points we may just glance at, and for a 
further and more exhaustive treatment of the subject we 
must refer the reader to many of the great works that 
have been written upon the principles and practice of 
colouring, such as Chevreul’s works “Le Contrast des 
Couleurs,” and “ Le Moyen de Definir et de Nommer les 
Couleurs, &c.;” as wellas to others of a more purely artistic 
character. 

Many other conditions, as well as mere complementarism, 
come into play in the cases of the colours of natural objects 
or of paints, &c., producing pleasure or pain to the eye, 
whether seen alone or together, in harmony or discord; 
and this, assuming the eye to be that of one edu 
somewhat in colour. Into the vast question of how much 
mental culture and imagination have to do with these 
matters we must not attempt to enter here. Helmholtz 
the great German physicist, has recently discovered that 
there is a special reticulation of nerves in the ear by 
which the timbre in sounds is judged of, that is, the quality 
of the sound, independently of acuteness or graveness of 
note; that which, for example, in running through the 
same notes of an octave, distinguishes the tones of a flute 
from those of a trumpet or an organ, or these, from the 
tones of the human voice. 

Now, there is a precise analogy to this in colour, though 
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the means provided in the eye, by which after it has 
become educated we are enabled to judge of it, are as yet 
but very imperfectly known; what timbre is to musical 
sounds, pitch or key, as it is sometimes called, is to colours. 
This has been called norme, or type, by Chevreul. 

All artificial pigments or natural object colours, are as we 
have said, more or less mixed and more or less muddy or 
impure. But they also all require the presence, of necessity, 
of material substances. The molecular properties of these 
constantly differ, and with those their surfaces differ, and 
as a consequence, we have in all paints and in all objects 
and in all coloured surfaces differences of texture, as it is 
called by artists. 

The effect of these differences of texture, apart from 
their effects suggestively upon the mind in imitative paint- 
ing, is materially and in endless variety, to further alter 
the characters of colours in objects or surfaces as these 
address the eye. Some textures, such as those of flowers, 
silk, satin, wax, paper, certain minerals, and metal, mix the 
colour with more or less of white or apparent white, z.e., 
colourless but dispersed light; others, such as all rough 
and villous surfaces, mix the colour with more or less of 
black, ae, with colourless but extinguished light. All 
terrestrial colours, therefore, are modified by mixture with 
others from which they cannot be separated, by intensity 
of tint, by the light by which they are seen, whether that 
be clear or sombre, and itself colourless as sunlight, or 
coloured as gaslight and all artificial lights are; by texture 
and the sort of surface which exhibits the colour, and by 
balance or proportion in mere quantity, of two or more 
colours entering theeye at the same time; which last depends 
upon all the others, but mainly upon intensity and upon the 
relative surface of each of the colours exposed to the eye 
simultaneously. 

With such varied conditions all productive in skilled 
hands and to the cultivated eye of harmony or of discord, 
it should be obvious to the reader, that years of careful 
observation, training, and culture of eye and mind 
together, can alone give him that power which at length, 
more or less with nearly all, but in a high degree with 
but a very few men gifted by nature, enables the artist 
intuitively to arrive at colours, tints, and their combina- 
tions, that shall be harmonious, beautiful, and suggestive. 

The basis or pedestal, it is still true, of all the 
colourist’s success in art rests upon abstract science, upon 
chromatics, whose optical principles we have sketched, in 
determining chromo-harmonics and their opposites, and 
upon the observations of pitch or key in the same com- 
bination of colour. 

The purest and brightest colours, all other things being 
the same, must always be the most delightful to the eye— 
though they may not be the best to express a determinate 
conception on the mind (in design). But colours in 
themselves dull or impure, or even muddy, may not 
only most suitably affect the imagination for a given 


subject (in design), but are not necessarily unpleasing, | 


provided they be all so, that there be no violation 
of rhythm, 1.¢., that the whole of the coloured surface be 
painted with colours in the same key or pitch, or that if at 
some one point (in design) a brilliant departure be made, 
it should intentionally address the eye in expressing the 
design, by the brilliancy of pitch given to this part of the 


esign. 

The student of colouring who has got first principles 
clear in his head, will best further educate himself in the 
colourist’s art by carefully studying the means by which 
some of the ter masters of colour in fine art have pro- 
duced their final effects. 

Let him, for example, stand before such a picture as 
Mulready’s well known one “Choosing the Wedding 
Dress,” exhibited a few years ago, and observing the vast 
variety of colours introduced, and yet the perfect harmony 
of the whole, the pleasure that, as a coloured surface (alto- 
gether irrespective of the subject of the picture), it coaveys 
to the eye; then mentally take it to pieces, compare each 
patch of colour with those next it, mark their differences in 
colour, intensity, the relation of these, tothe actual and to the 
intended positions of the objects in the picture so coloured, 
the effects upon the mind of the relations between the mate- 
rials represented, the silk, the cloth, the wood, the glass, &c., 
in texture, and the colours applied to represent them, the 
balance of the actual areas of surfaces bearing each colour 
and tint to the whole surface of the picture, and to each 
part of it in relation to distance in the design. 

Mulready was a master of harmony, but his pitch of 
colour, though bright and clear, was not very high. 

Let the student turn from him to some of Meissonier’s 
charming pictures, or to some of the exquisite interiors 
of the genre class of the present Belgian school, he will 
find a brilliancy and pitch of colour greatly higher, but he 
will find often equal harmony. Place the two, Mulready 
and Meissonier’s, pictures side by side, and they will not 
spoil each other; each style is fitted and intended in pitch 
to affect the mind in its own special way, but both are 
natural; the difference seems to be as that between a bright 
grey day and a sunshiny one. 

These principles are not alone applicable thus to fine 
art, properly so called. They are equally those for the 
sure guidance of the architect in the choice of colour and 
of decoration, external and internal, whether due to his 
materials or to the paints to be laid upon them, and 
equally those by which the engineer must decide as to the 
harmonies of colour in the materials of his structures, or 
determine the colours with which for mere protection he 
shall cover their more perishable materials. R. M. 





ALUMINIUM AND ITS ALLOYS. 


To the labours of the chemist and the resources of the labora- 
tory are due the discovery of the valuable properties of metals, 
which in the days of our ancestors were either entirely unknown, 
or at the best known to a very few. Moreover, the scarcity of 
many metals, and the great difficulty experienced in separating 
them from the substances with which they were incorporated, 
caused them when obtained in a pure state to be regarded in the 
light of a rare and precious curiosity. Those of our readers who 
have passed through the laboratory, as is termed, are well 


aware’ with what zealous care the professor preserves minute 
particles of the rarer minerals, and with what deliberation he 
measures out the exact quantity necessary to illustrate any par- 
ticular experiment. Aluminium some years ago was one example 
of the metals we have alluded to, but lately it has been procured 
in sufficient quantities to render it applicable to a variety of 
useful and ornamental purposes, and there is no question but 
that as its properties, and especially those of its alloys, become 
more widely recognised, its sphere of utility will become extended 
in commensurate proportion. “It is rather curious to reflect upon 
the circumstance that this metal should have so long defied the 
efforts of the chemist to obtain it in a pure and separate condi- 
tion, when its oxide, alumina, exists most abundantly in nature. 
The chemical composition of alumina is represented by the 
symbol Al*O*, and the state in which it is most generally met 
with is that of a silicate. It occurs in all felspathic rocks and 
the clays derived from them, and has the chemical composition 
of Al’O*, SIO%. That alumina is a sesqui-oxide of the metal has 
not been proved, but it is inferred to be so from the fact of its 
isomorphism with the red oxide of iron, FE*O0*, When it was 
announced that this substance, so difficult to eliminate, had 
yielded to the exertions of chemical science, the most extrava- 
gant predictions, as is usual in such instances, were made respect- 
ing its future destiny. It was to replace copper on account of 
its less liability to oxidisation; would be a rival to silver in con- 
sequence of its lustre; it was superior to zinc in point of light- 
ness, and to iron in rigidity. And how simple its production! 
Nothing more was required than to act chemically upon potter's 
earth, or upon the commonest kind of clay, and the metal, clear 
and resplendent, rewarded the labours of the operator. With 
such a prepossession in its favour it is no wonder that it was at 
first a success, not only in our own country, but elsewhere. 
Domestic utensils, articles for the table, and ornamental jewellery 
were manufactured on a large scale, and our contemporary, Les 
Grandes Usines, remarks that a distinguished personage who 
visited the slate quarries at Angers observed to the proprietors, 
“Gentlemen, you have mines of gold unexplored,” referring to 
the quantity of aluminium contained in the slate. 

After a short time it was perceived that the brilliant anticipa- 
tions formed respecting the new metal were doomed to suffer a 
mortifying disappointment; that qualities had been bestowed 
upon it which it did not in reality possess, and that those which 
truly belonged to it had been considerably exaggerated. It was 
undeniable that aluminium possessed many qualities exceedingly 
valuable in a mineral: it was brilliant, had a comparatively small 
specific gravity, and a large proportion of rigidity. Moreover, it 
was not altered by exposure to the air, and resisted the action of 
numerous chemical agents which were capable of completely 
dissolving some of its metallic rivals. On the other hand, its 
lightness rendered it a suspicious substitute for silver in jewel- 
lery; its lustre was not constant, and unless it was incessantly 
rubbed and kept polished, changed into a dull leaden hue, ex- 
tremely unpleasing to the eye. The most serious obstacle to its 
use was undoubtedly its high cost, which had not diminished 
since its first production. /Let us now inquire into the reason of 
the cest of producing a metal so abundantly diffused over the 
whole face of nature remaining so excessive. The reason is due 
| to the fact that alumina is one of the most tenacious and refrac- 
| tory substances known in the laboratory. Its affinity for oxygen 
| is so remarkable that its reduction can only be effected by a 
series of operations involving much time and labour, and conse- 
quently seriously affecting the price of its production. About 
forty years ago a celebrated German chemist, Wohler, obtained 
pure aluminium for the first time, and as he then laid the founda- 
tion of the process which is still adhered to, with some modifica- 
tions, at the present day for the reduction of alumina, it is inte- 
resting to refer to the operations he conducted. He discovered 
that although it was impossible to reduce alumina by itself— 
that is, to separate the oxygen from it—yet the oxygen could be 
separated provided another substance was present to which the 
aluminium could unite itself immediately on its liberation. This 
substance was chlorine, and the compound formed was chloride 
of aluminium, represented by the symbol AFCI*. Primd facie 
it would appear as if the difficulty was increased instead of dimi- 
nished, since in the first instance we had only a simple sesqui- 
oxide, and now we have a sesqui-chloride; or, at the best, we 
only appear to have made an exchange of constituents. Instead 
of getting rid of the oxygen, we have now to separate the 
chlorine, through whose agency we eliminated the former sub- 
stance. This is not a very difficult matter, as chlorine has a 
strong affinity for the alkaline metals, such as potassium and 
sodium, and its reduction can be easily effected by heat. The 
theory of the process may be thus summed up. From the clay 
we obtain by precipitation alumina, containing oxygen and the 
metal sought for; by bringing alumina into contact with chlorine, 
either in the state of a gas or as hydrochloric acid, we drive off 
the oxygen and obtain chloride of aluminium, consisting of 
chlorine and the metal; and finally, by heating this latter sub- 
stance with an alkaline metal, we transfer the chlorine to that 
metal, leaving the aluminium in a free and pure condition. In 
order, therefore, to procure aluminium we must, first, since it is 
not a natural product, manufacture a chloride of that metal, and 
then procure the alkaline substance to effect its reduction. This 
substance may be either sodium or potassium, although the 
former is generally the one employed. 

The first essential in the manufacture of the Al? Cl is to pro- 
cure the alumina in a state fit to form the combination, and a 
large number of experiments have been made on the point by 
M. Deville. Both this gentleman and Bunsen have prepared 
aluminium by the operation of electrolysis, but necessarily in only 
small quantities. In commencing the experiments the alumina 
was obtained from the calcination of ammoniacal alum, which is 
adouble salt. The general formula for all alums, which are 
salts of great interest, is 
\ (Al?08, 380, + XO, 50 + 24 HO.) 

The portion of the formula represented by the quantity XO, 
S$ O% is the variable part, and, accordingly, as the alum is a soda, 
potash, or ammoniacal alum, it is replaced by the proper equi- 
valents. Thus, in the present instance XO, SO*= NH‘ O, SOs 
and we have the ammoniacal alum represented by the formula 

(Al? 03, 3803 + N H*0, SO* + 24 HO.) 

This, of course, represents the composition of a perfectly pure 
ammoniacal alum, but M. Deville found that many foreign sub- 
stances became unavoidably mixed up with it, and the alumina 
obtained from it was very impure, and as the metal is procured 
from the former substance, it would also contain impurities which 
would affect its qualities, and render it unfit for its proper pur- 
poses. The next attempt was by calcining simple sulphate of 
alumina, but, as this substance is often prepared from bisul- 
phide of iron, FeS*, it was found that traces of the iron were 
always to be met with in the aluminium so produced, and that 
method was abandoned. The mineral cryolite, which isa double 
chloride of sodium and aluminium, was also experimented upon 
as a source of alumina, but the objections to it were that the 
alumina obtained was with difficulty made to combine with 
chloride, and, moreover, contained traces of phosphorus, which 
it was impossible to eradicate. The consequences of the presence 











of phosphorus in any metal destined to come under mechanical 
operations previously to its fulfilling its ultimate purpose, is too 
well known to require comment. 

The inadequacy of the various methods described above to 
accomplish the desired result left no other course open but to 
search for another source whence to procure a supply of pure 
alumina, and it was determined to try a species of clay ironstone 
ore, very poorin iron. The proportion of iron in this ore was 80 
exceedingly small that the working of it had been abandoned as 
totally unproductive, and the locality where it was situated was 
at the village of Baux, near to Tarascon. By roasting this ore 
with carbonate of soda, and afterwards lixiviating, a compound 
solution of aluminium and soda is obtained, from which the latter 
substance can be easily separated by any of the ordinary acids 
for which it possesses a strong affinity. The proper material 
having, after a long and tedious search, been discovered, the 
question of the cost of transport to Nanterre, where a manu- 
factory existed, was the next consideration. In addition to the 
transport of the ore containing the aluminium, it would also be 
necessary to effect that of the carbonate of soda; to bring a 
supply of chloride of sodium and a large quantity of coal, as the 
reduction of the ore required a very intense heat. It was pre- 
cisely a question of bringing the materials to a manufactory, or 
taking the manufactory to the materials, and is analogous to 
what occurs at Swansea, where all the copper and other ores are 
sent to be smelted, since it is cheaper to send the ore to the coal 
than to bring the coal to the ore. It was finally determined to 
erect a manufactory at Salyndres, near Alais, which has been 
done by M. Merle on a very extensive scale, The locality is so 
chosen as to command a ready supply of everything necessary 
for carrying on the works. Coal can be got at a short distance, 
the ore and the salt are but a few miles away, and the carbonate 
of soda close to the site of the establishment. Moreover, the 
constant practice and experience acquired by M. Merle and his 
assistants in all chemical preparations, especially of chlorine and 
its compounds, combined with the proprietor’s enterprise and 
ability, leave little doubt but that the works are carried on with 
that assiduity and skill and perseverance which infallibly com- 
mand success. Having laid before our readers a full explanation 
of the theory of the process, indispensable to a thorough compre- 
hension of the practical part of the operations, we shall extract 
from the authority we have mentioned a description of the manu- 
facture of aluminium and its alloys as carried on at the premises 
of M. Merle. Previously to the erection of this establishment 
the manufacture of aluminium had been tried at Javel, Amfre- 
ville-la-Mi-Voie, La Glaciere, and lastly at Nanterre. Bearing in 
mind the numerous experiments that had been undertaken in 
connection with its production, it must be conceded that the 
present manufacturers have the advantage of the knowledge of 
facts and data which their predecessors never enjoyed, and of 
which there is not the slightest question they have the sagacity 
and ability to avail themselves. The ore from which the alumina 
is procured, to be afterwards used in the production of the metal, 
is a reddish coloured earth, brought from Baux or a neighbouring 
locality. Sometimes it is of a paler colour than at others, and 
rich in silica and alumina. The first operation consists in grind- 
ing it in a vertical mill, and then spreading it upon the floor of a 
furnace, with carbonate of soda, in the proportion of two hundred 
and fifty parts of the latter, to four hundred of the former. The 
roasting of this mixture is maintained until the carbonic acid is 
repelled from the carbonate of soda, and an aluminate of soda is 
formed. This compound is soluble in water, while the oxide of 
iron, also present in the earthy ore, is insoluble. The two are 
therefore separated with the greatest facility by filtering. The 
filters have double bottoms of iron plates pierced with holes, and 
covered by wire strainers, upon which is spread the aluminate 
of soda, and water forced through it by means of atmospheric 
pressure. While this operation is in p a stream of carbonic 
acid is caused to act upon the compound. The carbonic acid is 
obtained by the action of hydrochloric acid upon common chalk,, 
the result being the above gas, chloride of calcium, and water. 
The reaction is thus chemically represent 

(CaO, CO? + HCl) = (CaCl + CO? + HO.) 
The carbonic acid CO? on coming into contact with the alutmi- 
nate of soda at once seizes upon the soda and forms carbonate of 
soda, while the alumina is precipitated in a hydrated gelatinous 
condition, containing even when dried about 30 or 40 per cent. 
of water, and presenting the appearance of a white clean-looking 
substance. The average price of it in this condition is thirty- 
two shillings per hundredweight. It is with the alumina so pro- 
duced that the double chloride of aluminium and sodium is pre- 
pared from which the metal is ultimately procured. The prac- 
tical operations attending this reduction are of great interest, but 
we must reserve them for another occasion. 
(To be continued.) 











HyprormmeTry.—The principle of this science is based upon the 
action of saponaceous solutions when brought into contact with 
water. Soap possesses the property of imparting a frothy appear- 
ance to water, which is in proportion to the quantity of earthy 
salts it holds in solution, such as the salts of lime and magnesia, 
which are decomposed and neutralised by an equivalent quantity of 
the former substance, consequently the hardness of any particular 
description of water being in direct ratio to the amount of earthy 
salts in its composition, the quantity of soap ry to produ 
a lather is a specific indication of its degree of hardness, which 
may be readily determined. If we take a saponaceous solution 
containing a constant weight of soap and introduce it into a glass 
measure divided into equal parts, each of which corresponds to one 
degree of hardness, it is manifest that a water requiring twelve 
equal portions of the solution to produce a lather is less hard than 
one requiring twice that quantity, and at the same time is superior 
in quality, being less charged with earthy salts, and more fit for 





‘ culinary and other domestic purposes. According to MM. Bourdon 


and Boudet the system of hydrotimetric experiment is conducted 
as follows, when it is desired to ascertain the degree of hydroti- 
metry 7 i by any speci of water: Into a glass vessel are 
poured 620 grains of the water to be examined, and then drop by 
drop the saponaceous solution contained in the graduated glass or 
hydrotimeter, as it is called, is added; a searching inspection is 
made after each fresh addition of the solution to observe whether 
the agitation gives rise to any constant appearance of froth. So 
oon as the slightest lather settles definitely upon the surface the 
experiment is concluded and the division of the hydrotimeter to 
which the solution has sunk indicates the hydrotimetric degree 
of the water under test. This division, therefore, marks the posi- 
tion occupied by the water in the hydrotimetrical scale, and conse« 
quently its degree of hardness also. Besides the information 
already obtained it is y to know the number of grains of 
soap neutralised per imperial pint, previously to the production of 
the lather, in order to ascertain the value of the water for washing 
purposes, This is ascertained by a single inspection of the hydro- 
timeter, since the composition of the solution is so arranged that 
the number of grains of soap neutralised is pointed out by the 
division to which the solution has sunk during the experiment. 
These tests are not confined to the determination alone of the hard- 
ness of water, as they also constitute an accurate method of 
arriving at the nature and proportion of the lime and magnesian 
salts it may contain. 
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THE ALEXANDRA PALACE. 
No. I. 

Ir is with great pleasure we present our readers with plans 
and elevations of the palace at Muswell-hill, now rapidly ap- 
proaching completion. The directors, indeed, of the present com- 
pany would be in a position to open the building to the public in 
July next, should they see fit to do so, but the Paris Exhibition 
occurring at the same period they have postponed the opening to 
a future day, perhaps in the early part of 1868. 

The palace is situate on the highest point of Muswell-hill, or as 
the estate is now called “‘the Alexandra Park,” and is the pro- 

rty of a joint-stock company, styled the Alexandra Palace 

jompany (Limited). The site has been well chosen, as the view 
on the four sides is not surpassed in beauty in the neighbourhood of 
the metropolis. The skeleton of the building itself is erected from 
the material of the late Exhibition building of 1862, so much talked 
about in connection with its designer, the late Captain Fowke, 
R.E, and in respect to his memory we shall abstain from drawing 
comparisons between the present building and its predecessor 
erected at Kensington. The present design is a modification of 
the old building, added to so as to alter and improve its architec- 
tural character and render it appropriate to its new situation and 
purposes. 
edifice perfectly clear, and it will be observed that an Italian 
Palace will shortly adorn the Alexandra Park, each facade pre- 
senting handsome architectural proportions, of style and finish 
which have not been common to buildings of this description. The 
architects are Messrs. Alfred Meeson and John Johnson; the con- 
tractors, Messrs. Kelk and Lucas Brothers, who have a large staff 
of workmen employed in the building and the grounds—say, in 
round numbers, about 1000 men, and a vast number of others are 
employed at the workshops of the*contractors preparing the 
internal fittings. 

In reference to the plans it will be seen that the building 
consists of a nave 900ft. long and 8ijft. wide, with a centre 
transept of 430ft. long, 85ft. wide, and two shorter transepts 
each 320ft. long and 85ft. wide, intersecting the nave at a short 


distance from each end. ‘There are, therefore, three points of | 


intersection in tite nave and transepts; over the intersection of 
the nave and centre transept is erected one of the great domes of 
the Exhibition of 1862, which is 170ft. in diameter and 220ft. 
high in the interior; much of the glass has been replaced with 
solid roof—the panelling of the interior will be handsome, deco- 
rated on the inner side, as will be seen from the sections, which 
we propose to publish in our next impression. 

A sutticient but subdued light is admitted near the top, and by 
lunette windows at the side. The intersections of the 
transepts with the nave are each covered by a pendentive octagon 
cupola, lighted by eight ornamental windows in the sides, and will 
be finished by a bold enriched cornice and panelled ceiling and 
pendant. The ends of the nave and three transepts are termi- 
nated with large semicircular-headed windows, which it is pro- 
posed to fill with stained glass. On each side of the nave and 
transepts buildings about 50ft. wide and two storeys in height are 
erected; these have brick external walls, with arcaded openings 
and windows. The ends of the nave and transepts exter- 
nally present eight grand pedimented facades, flanked by sup- 
—s turrets enclosing the large windows, and _ having 

andsome arcaded entrances. These fagades are united by the 
walls of the lower buildings, two storeys in height, and by the 
clerestory walls and roofs of the nave and transepts, and the 
whole is terminated by a bold and effective brick and cement 
cornice and very ornamental parapets. The general character of 
the architecture of the exterior is, as we before said, “ Italian;” 
that is to say, as farasthe natureand dimensions of the old materials 
permitted, and consists principally of brickwork in two colours—- 
namely, white ground, red arches—and Portland cement dressings 
in imitation of stone. The white bricks were made in Hertford- 
shire, and are of a superior description; in fact, not inferior to 
Suffolk bricks. The red bricks are made on the ground close to 
the palace, and any professional man who may visit the works will 
at once admit that the arches turned with those red bricks are 
not of an ordinary quality. The roofs are covered with Duchess 
slating laid on 2in. boards and asphalted felt, and zice nails 
have been used throughout the slating. Above the roofs there 


Our illustrations render the characteristics of the | 


shorter | 


PLAN OF PRINCIPAL FLOOR, 


rises in the centre a bold tambour, twelve-sided, pierced with 
windows, and surmounted with a cornice and entablature, from 
which springs the great dome, which is terminated at the top by a 
balustraded parapet and a standard mast 80ft. in height. This 
great dome is covered with Muntz’s brass-coloured metal, laid on 
with a lap and tongue in a peculiar manner, and panelled in 
relief by moulded ribs, The octagon cupolas at the intersections 
of the smaller transepts and nave show also above the roof noble 
tambours, with entablature and cornice, and an Italian roof, 
covered with zinc in rolls, and terminated by an ornamental 
finial, which will be gilt. On all sides of the building are formed 
terraces, which will be laid out with much taste; on these 
| terraces and the adjoining slopes stand trees of the growth 
| of years, which have been spared to adorn the grounds of 
| the palace. The terrace on the north-west side, which is 1,000ft. 
long and 160ft. wide, supported by Italian arcades, will cover the 





railway station, from which access will be had to the building | 


directly at the ends of the three transepts, and to which station 
| allthe railway companies of London will ultimately have trains 
running for the convenience of visitors to the palace. There will 
be a covered carriage entrance, as shown on the plan and elevation, 
which will form, at the same time, a conservatory at the end of 
the nave, communicating by an easy drive with the public road. 
In our next impression we shall give sections showing the 
interior generally and the grand orchestra, which, when com- 
pleted, will be capable of containing 3000 performers; and the 
space for the public under the great domes and within good 
hearing distance will permit 20,000 visitors to enjoy their 
music comfortably; that is to say, without being inconve- 
niently packed together. In one of the smaller transepts 
| there will also be concert rooms for smaller audiences, and in the 

other a theatre, so that no lack of room has been provided for 

amusement in the plan of the building. 

The ground floor on the south-east side will be almost entirely 

| devoted to refreshment and dining rooms of various dimensions 

and classes. These rooms are all provided with French windows, 
| which open on to a verandah overlooking the terrace and — 
| slope of the deer-park beyond. The basement story is replete wit 
accommodation in the way of kitchens, scullery, cellars, kc. The 
| student can also spend an instructive day in visiting the picture 
| galleries, museums, library, and reading rooms, which have been 
provided, and the ladies’ coffee-room will be, we are told, a 
** perfect paradise.” The sashes of the ground and gallery-floor 
windows are in their frames glazed and complete, and also those of 
| the clerestory, with the exception of the wing faces at the west 
,end, The external plasterings and cornices to the wings are 
| finished, and those to the large fronts at the ends of the 
nave and transepts are complete. The stucco-work is beauti- 
fully executed, the cement being good and the ornaments well 
cast, more especially the Corinthian capitals, while an old friend, 
the ‘“‘Egg and Dart,” is brought out on a very large scale, and 
looks as a moulding should—bold and in relief. In the south 
basement the drainage is complete, as well as the floors of 3in. 
Yorkshire paving laid in mortar, and pointed and jointed in 
Portland cement. 

The drainage of the main building is for the most part complete 
within the palace. On the ground floor, part of the joists for the floor- 
ing are laid, and the internal dividing walls above and below, as also 
the partitions, which are completed and ready for plastering. The 
skeleton of the staircases and the steps are laid and ready in most 
cases for fixing. The beams and joists of the galleries, excepting a 
small portion in the cross galleries, are fixed, and most of the par- 
titions and enclosures done. Still, however, there remains a great 
deal of work to be executed before the building can be opened, 
such as the erection of the grand orchestra, the theatre, and con- 
cert-room, the fitting up of kitchens, &c., the heating apparatus, 
the water supply and gas, &c., but there will now be ample time for 
their careful execution, and no doubt these will be carried out in the 
best manner, The water supply is, of course, the first of these 
requirements to be attended to, and will be from the New River 
Company, from whose reservoirs the building is at present supplied 
by means of a small steam engine of about 7-horse power, which 
pumps the water up to a temporary wooden tank at the level of the 
gallery. The main from this engine is 6in. in diameter, and is 
laid in such a manner that it will serve for a permanent supply 
pipe, should the Palace Company continue to take their water from 
the New River reservoir. From this tank a 4in. service main is 


} 
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| laid through the centre of the building, which, with a little modifi- 
| cation, will serve as one of tha four mains for the permanent 
| service to the eight large tanks that are to be fixed within the 
building at a height of 5Oft. from the ground floor. These 
tanks will contain about 15,000 cubic feet of water, equal to 
| 100,000 gallons, which will be sufficient for the service of 
| lavatories and for the domestic purposes of the establishment, and 
if kept full for an immediate resource in case of fire. Dut it is 
| intended hereafter to form an additional and larger store for 
water at the building level to be available for such an emergency; 
this may be readily done on the south terrace. The present steam 
power will fill the eight tanks in about three hours, so that the 
day’s supply or consumption might, if required, amount to 70,000 
or 80,000 gallons. Should it be desirable to erect any fountains 
requiring a large supply of water it is quite practicable to establish 
a small engine for the purpose of returning the water, but for the 
present fountains will not be erected. As the cost of machinery, 
pipes, &c., will be inconsiderable, we would suggest a continuance 
of the present supply rather than going to any other source. 
Should, however, the company wish, a well to the water-bearing 
strata can easily be sunk and a good supply readily obtained inde- 
| pendently of any water company. 
Next to the water comes the heating of the building: the plan 
| proposed, which we have closely inspected, will leave little to be 
desired. The apparatus proposed by the architects for this con- 
sists of hot water boilers and circulating mains and pipes arranged 
as shown on the plans, these will be proportional so as to sustain 
a moderately comfortable temperature throughout the edifice in 
the coldest weather, and the circulation of the pipes will be con- 
fined to the ground floors, with a sufficient supply of fresh air 
admitted round them into the building. In addition to the water 
apparatus two of the steam boilers will be fitted with mains, 
circulating, and return water pipes, and coils where required for 
the purpose of warming speedily certain rooms or other divisions 
of the building that may require a temperature greater than the 
general temperature, or a more rapid variation in temperature 
than can be effected by the generalapparatus. These steam boilers 
will also supply all apparatus required in the galleries or any 
detached or isolated portions that may require heating. No pro- 
vision will be made for the growth of tropical or other plants, the 
character of the building being in many respects unsuitable for 
such purposes, and as their proper culture requires heat and 
moisture, &c., incompatible with the general usefulness. It is 
the less necessary to grow these plants as it is probable that the 
palace company will at some future time erect the remaining dome 
of the old 1862 building, fitted with the necessary adjuncts as a 
building for the growth of plants, &c. This would be, indeed, an 
ornament in the grounds where the Swiss Cottage now stands, 
near the race course, and this can be made not only ornamental 
but a highly instructive and attractive addition tothe palace. The 
proposed arrangements will, however, give the power of commu- 
nicating the temperature in any portion of the building that may 
be used as a conservatory, as, for instance, the carriage entrance, 
or where plants, temporarily removed from their proper houses, 
may be placed, as, for example, during a horticultural show, should 
such take place in the Alexandra Palace. 

The lighting of the palace next presents itself as a considera- 
tion. The first question naturally is from whence the supply ? 
We may assume that the existing gas companies can supply 
enough, and as the Hornsey Gasworks have already a main pipe 
laid in the Muswell-hill-road, the terms can be easily arranged, so 
that the Palace Company shall have a supply main equal to their 
greatest requirements brought to the boundary of their estate, and 
security for a sufficient supply of gas at a fair and moderate 
price. This will be more advantageous than any scheme for an 
independent gasworks, and will be free from the objection that 
attaches to the erection of gasworks so close to the palace, which 
would deteriorate the value of the ground for building purposes, how- 
ever carefully the gasworks might be constructed and managed. We 

resume, therefore, that the supply will be obtained from the 

ornsey main in the Muswell Giteed and be carried directly 
up to the building, in a compartment of which will be placed 
two large station meters, and from thence the service will be 
carried to the basement, kitchens, and offices, by 2in. mains; to 
| the dining and refreshment rooms on the ground floor, &c., by 2in. 
| mains; to the centre of the nave by a 7in. main, continued the 





' whole length of the building by a 5in. main, and prolonged forward 
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into the railway station by a din. main. For the general lighting 
of rooms and offices iron service pipes with bronzed brackets and 
pendants will be provided, of pattern suitable to their several 
positions and purposes. 

For the simple and ordinary lighting of the nave and tr P 
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PLAN OF GALLERIES. 


a . . . 43 i > CO d are 
A similar main with jets will be carried round the galleries of the | be of lava. The quantitics of gas that will be consumed ¢ 
centre dome, and a oiphed light, with rows of jets of a large size, approximately estimated, after allowing for waste, leakage, &c., 
will be suspended from the centre both of the main dome and | at about 40,000 cube feet of gas per hour. — P ae 
from the octagons at each small transept. For the external illu- By reference to the above r= the position an — S 
inations the mains will be taken separately, of sizes adequate to | the railway and station will be definitely shown. e@ wor 





standards, with from three to four lamps each, will be fixed at in- 
tervals, and in the most convenient positions; these standards 
will be so constructed as to be removable at pleasure. The 
entrances staircases, &c., will be furnished with bracket lights. 
For the p of illuminating on ordin: occasions the in- 
terior of the building (nave and transepts), 2in. mains will be 
carried up to the cornice level, as may be required; a lin. 
service Fire will be carried all round, projecting from the 
cornice about 2ft., with jets lft. apart, and these jets will be 
carried round the circular windows at the ends of the nave and 
transepts, and also round the circular arches in the centre dome. 





e quantity of gas required; and it is proposed to carry a main | to be executed in the formation of the railway, and the construc- 
pe oe ia fo fe before deeeibel for the interior, along | tion of the station itself, have yet to be done, with ae 
the top of the parapets of the main building, marking its outline | sary retaining walls, which will form the — bf = —. 7 
by being also external over the gables. A similar marking will form on which the ae stands on A. i e.. 
run round the, cornices of the large dome, up each of the main station will extend the whole length of the north side o cls . 
ribs, and as a coronal round the balustrade at the top. The | forming a basement. in accordance with the eS ve n 
octagon towers will also be treated in like manner. Of course this | The width will be 150ft., and the terrace will be attained by - - 
system admits of vast extension, but what is above described | some flights of steps opposite the grand avenue a : - 
appears to us sufficient for the purpose of general effect. These | from the north, and which communicates at = S 8 wil ban 
jets, in positions not easy of access, must be provided, we should | other terraces surrounding the building. +o —— ipal 
imagine, with lighting tubes; and where exposed the jets ehou!d | arrangements are already constructed, as are e princil 
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entrances from the building on to the terrace over the station. 
The arcades of the station will be open at both sides for light and 
ventilation. There will be attached to the station the usual 
waiting-rooms and offices to be found on railways. Connected 
with the station are the retaining or terrace walls, which will 
support the embankments at both ends of the building. 

The western end of the palace is intended, as we before said, as 
the entrance for those who arrive in carriages, and the road of 
approach is in rapid progress, so that carriages can arrive and 
depart without having access to the other roads of the park. A 
ditticulty presenting itself in the way of bringing this road up to 
the level of the terrace or quite close to the building wil! be over- 
come by the covered way, which will also form a conservatory, 
if required. This will add greatly to the comfort of visitors, 
and will be a most agreeable entrance to those who prefer 
carriage to rail. In appearance this entrance will be a hand- 
some feature of the building, and as a finish of the terrace para- 
pets and steps in the slopes give quite a tone of elegance to this 
front elevation. 





THE SPRENGEL AIR-PUMP. 


AN air-pump designed two years ago by Dr. Hermann Sprengel, 
without attracting much attention at the time, has, during 1866, 
come much into use by scientific men, and has several times called 
forth the approbation of the Royal Society. It may be readily 
constructed by anybody in its primitive form, and if philosophical 
instrument makers would but adopt the principle, they might 
turn out a much better and cheaper 
instrument than the present double 
barrelled pumps. 

In its simplest form the pump 
consists of a funnel A, with a glass 
tube C, K, below. The joint C, 
between the funnel and the tube, 
is made of well-fitting black 
vuleanised india-rubber tubing, 
sold under the name of French 
tubing. This is free from metallic 
oxides which render the tubing 
porous; it is necessary that the 
joints should be bound with copper 
wire, and afterwards coated with 
gutta-percha applied in a melted 
state. Everything depends upon 
a good joint. Thereisalsoa clamp 
at C, which closes the tube. Now 
when the funnel A is filled with 
mercury, and the metal is allowed 
to flow downward in drops through 
the tube C, K, which is two and 
a half millimetres in diameter, 
each drop of mercury acts as a 
piston, and drives some of the air 
out of the tube before it. The 
lower part of the tube may be 
turned up in a pneumatic trough 
or other vessel B, full of mercury, 
where the air or gas driven out 
may be collected. P, H, is a glass 
tube branching out from the main 
tube, and to this one a bottle or 
any other vessel to be exhausted 
may be joined. O is a barometer 
to show the extent of the vacuum 
produced, and R is a vessel col- 
lecting the air or gases forced out 
by the falling mercury. 

So efficacious is the action of 
this simple pump that the mercury 
in O will rise to the same height as 
in a barometer not connected with 
the pump, which therefore produ- 
ces a perfect Terricellian vacuum. 
The Sprengel pump is, therefore, infinitely superior to the ordinary 
double-barrelled air pump. 

There is no reason why pumps on this principle should not be 
introduced into the market, with ordinary plates and receivers con- 
joined therewith. The glass portions can be supported and pro- 
tected by wood work by simply sinking the tube and its branches in 
grooves, and screwing a second board over the movable ports. 
The vessel at the bottom which collects the mercury should have 
a tap to carry off all which rises above the proper level, so that 
the surplus may be employed to replenish the funnel. Thus may 
a very superior and cheap instrument come into common use. 

The vacuum produced is so perfect that, when tubes on Geissler’s 
principle are exhausted by the pump, they show no red bands on 
the spectroscope, not a single trace of nitrogen. A blue steel 
flame is given, due, perhaps, to vapour of mercury. Faraday be- 
lieves that electricity is but a peculiar condition of common matter, 
and that it, therefore, cannot exist where matter is not present. 
Yet no vacuum has yet been produced where the discharge from 
a large coil machine will not pass, though Mr. Gassiott and others 
have made vacuum tubes which proved good insulators to a con- 
Siderable extent. The best vacuum obtainable from the Sprengel 
pump gives the steel-blue flame. 














THE RED SEA MAILS. 

THE public attention, called early last year to the defective 
working of the postal — between England and India, New 
Zealand, and Australia, has borne good practical fruit. A royal 
commision, after investigating the subject, has suggested man 
improvements, among others the termination of the contract wit. 
the Peninsular and Oriental Company. The Government of New 
South Wales has also resolved to terminate its contract with the 
same company, which therefore is beginning to work a little more 
actively than hitherto for the benefit of the public, and has re- 
cently placed more steamers on the Red Sea, where competing 
ships are now running. 

Then again, Captain Tyler has visited Italy for the British 
Government, and ascertained that the sending of the Indian and 
Australian mails to Alexandria via Brindisi, instead of via Marseilles, 
will be cheaper and cause a saving of 35} hours, including their 
carriage by mules over Mont Cenis. But when the railway over 
the mountain is finished 4} hours more will be gained, making a 
total saving of 39} hours. This railway is likely to be finished in 
three or four months time, and when the Mont Cenis tunnel is 
completed, probably in 1871, the saving in time will be 423 hours, 
or nearly two days quicker than by the present route through 
Marseilles. The sea passage also will be shortened from 150 to 82 
hours, a great boon to passengers. The Italian Government not 
only offers to carry the mails at moderate rates, but to fit up com- 
modious sleeping carriages for passengers, who will be conveyed in 
them at the rate of 2}d. per mile. This subject will shortly occupy 
the attention of the House of Commons, when it is probable that 
Captain Tyler’s suggestions will be adopted. 

The best of all the routes to India would be by the Euphrates 
Valley Railway proposed by Mr. W. P. Andrew, chairman of the 
Scinde Railway Company; but owing to political complications 
there will be much delay in its execution. This route will cut 
down the distance to India to a thousand miles less than at present. 
The promoter is at the present time trying to induce the Govern- 
ment to give him active support. 

While we are forced to adhere to the old route down the Red 
Sea, it is desirable to shorten it as much as possible by substi- 
tuting the railway for the steamboat where such a plan is practi- 
cable; and a very valuable report has recently been Secale’ to | 
the Government by Lieut.-Col. W. L. Merewether, C.B., Political 








Resident at Aden, pointing out how more than one-third of the 
Red Sea passage may be saved. 

Colonel Merewether in H.M.S. Victoria carefully examined the 
western coast of the Red Sea, and in the course of his explora- 
tions touched at Berenice, an ancient Roman city and port 
founded 300 B.c., but now almost utterly unknown. It was 
established by Ptolemy Philadelphus, who for the purposes of 
trade founded three ports on the Red Sea—Arsinoa (Suez), Myas 
Honnus (Cosseir), and Berenice, the latter proving the most 
flourishing of the three. It seems wonderful that this port 
should have been overlooked so long, in days when boats laden with 
European passengers are constantly traversing the Red Sea, but 
such is the fact. The port might be utilised by the construction 
of a railway 160 miles long to Assonan, the place of the first 
cataract on the Nile, whence the river is navigable to Cairo. This 
route would be very interesting to travellers who do not object to 
alligators and fleas, since they would pass through Thebes, the 
ancient city of a hundred gates, now a profusion of pillars, ruined 
temples, and colossal statues of granite and basalt. An avenue 
of sphynxes two miles long leads to the temple at Luxor, now a 
heap of ruins a mile in diameter, composed of hundreds of 
columns, the smallest seven and a-half feet in diameter. Outside 
this magnificent templeare interminable monuments, gateways, sub- 
ordinate temples, and rows of sphinxes. Near at hand also is the 
Necropolis, or City of the Dead, consisting of mountains hollowed 
out for the tombs of the inhabitants, and consisting of painted halls 
and rooms innumerable. What passenger to India would not 

refer this to the stifling passage of the Red Sea? The distance 
rom Berenice to Assonan is 160 miles, and from Assonan to 
Cairo 300, total 460 miles for a railway constructed the whole 
distance. 

In the course of his description of Berenice, a port which once 
had 10,000 inhabitants, Col. Merewether states that the best pas- 
sage to Berenice is between Macour Island and the mainland ; 
coral reefs exist on the edges of both, and rocks also on the main- 
land side, but between them is deep water and a channel quite 
two miles broad between the reefs. After running seven miles 
through this channel open deep water is reached. The actual 
harbour of Berenice is a creek running about N.N.W., having 
the mainland on the west side, and a sandy spit on the east. It 
is more than two miles wide, extends with diminishing breadth 
for nearly two miles, and is perfectly protected. The entrance by 
day is most simple and easy, and with one lighthouse on the reef 
at the north-eastern end of Macour Island, and another on the 
reef at the end of the sandpit where the harbour commences, 
steam vessels could enter at any hour of the night. He inspected 
the shore and the ancient city of Berenice, a heap of ruins nearly 
covered by sand, except in one spot where a portion of a building, 
probably the temple, was exposed. This had been done by excava- 
tion, most likely by Capt. Mousley of the Indian navy, when 
surveying this coast thirty years ago. The mounds of sand were 
strewed with fragments of glass, pottery, stone, bits of copper, 


and here and there afew coins were picked up. The tracks of | 


two men, three camels, some antelopes, a hyena, and a fox, were 
the only signs of living creatures observed, and probably the spot 
has been seldom trespassed upon since the port was abandoned 
2000 years ago. 

Col. Merewether also visited Cosseir, a little known port, higher 
up the Red Sea, and nearer to Suez. Cosseir has no harbour 
worth the name. It is a town handsomely built of stone or chalk, 
and has a pier eighty yards long. Since the railway was completed 
to Suez the town has declined in population and commercial pros- 
perity, but it is healthy, and has a better climate than could be 
expected on the shores of the Red Sea. 

y adopting Berenice as a port, then, more than one-third of the 
passage down the Ked Sea may be saved, but the expense of con- 
structing 460 miles of railway to Cairo is necessitated unless the 
route vid the Nile be chosen. By the latter alternative it is not 
apparent that there would be any saving in time over the present 
route, and it is not likely that 160 miles of railway to Assonan 
will ever be made simply to make the journey pleasanter than by 
the present route; but the 460 miles of line which would be a 
great boon to travellers to India, and save time on the journey, 
will be worthless should the Euphrates Valley line ever be made 
afterwards. The Euphrates Valley line has the additional advan- 
tage of being liable in future years to form a portion of a direct 
railway from England to India, whilst a line to Berenice can lead 
nowhere else, unless to the Abyssinnian and Somala dominions. 
Consequently Col. Merewether’s report, though very interesting, 
seems unlikely to attract capitalists whilst there is a chance of the 
construction of a railway down the Euphrates Valley. 


NOTES FROM PARIS. 
(From our Correspondent. ) 


THE exposé of the state of the nation contains many items of 
general interest ; the document announces officially the fact of the 
new code of commercial signals having been in operation since the 
Ist of May, last year, refers to the improvement in the coast 
fisheries and to the extension given to the formation of oyster 
beds, and then proceeds to the question of naval construction. 
During the year 1866, says the exposé, the construction of the 
vessels of the new war fleet has been continued in proportion with 
the credits allotted to the Department of the Marine. The num- 
ber of ships of this fleet, which was 129 on the 3lst December, 
1865, is 130 on the 31st Decemter, 1866.” Or in other words, the 
number of armour-plated vessels built during the twelve months 
was one! 

The document gives the following list of this fleet as it stood 
at the end of the year last past :-- 

Mixed. Total. 
Armour-plated ships and frigates .. .. 0 1 


Armour-plated corvette .. .. 2 «e «2 « | 0 1 
Coastguard ship plated ram .. 1. «2 os oe 1 0 1 
Ships of the line not plated ec co 12 23 35 
Frigates ” a e 18 6 24 
Corvettes .. «se co ce co co co oc ce I 0 12 
Screw despatch boats .. «1 «2 «os «os «+ 44 0 44 

Total ce ce co co co eo 101 29 130 


The complete list of steam vessels, to continue our quotations, 
finished on the 3lst December, 1866, was 340, and the power of 
the engines, together, 92,106 h.p. Lastly, the number of steamers 
under construction was twenty-eight vessels, of the total force of 
12,670 h.p. The document adds : —‘‘The appropriation of ports 
to the wants of the new fleet continues with as much activity as 
the credits allow, and important works have been executed at 
Cherbourg, Brest, Lorient, Rochefort, and Toulon. Changes 
have also been made in the system of firearms and projectiles. 
New carriages have been made, and the foundries, having 
to submit to the same law as the material which they produce, 
have received a new organisation.” The simple fact some- 
what veiled in the above misty language may be stated plainly 
thus:—The cost of the armour-plated vessels has been so 
enormous that their construction has been almost entirely 
stopped; the marine department is being overhauled, in order to 
see it if be not possible to reduce the expenses, which were very 
large under the late minister; and the experiments with respect 
to new arms have, like those of the English government, proved 
so little satisfactory, that very little is yet being done in the 
way of conversion or the making of arms on a new model, 

A frightful accident has happened, in the explosion of one of 
the great steam rollers used in Paris; the engineer and stokers 
were terribly scalded and flung to a great distance; a man passing 
with a barrow several yards from the roller was killed on the spot: 
the poor fellow had oa in the army and passed through the 
Crimean and Italian campaigns. In all, eight men fell, of 
whom two, if not three, are dead; and the rest, with one 
exception, dangerously wounded. As is often the case, 
the accident was within an ace of being infinitely more 
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disastrous: an omnibus was passing with twelve people inside, the 
vehicle was marked all over, as if a volley of musketry had been 
discharged against it, but none of the passengers were touched, 
The machine itself was lifted up by the explosion, and driven 
some distance against a wall; had it been thrown in the con. 
trary direction, it would have fallen upon the railway, along which 
a train was passing at the moment. Many complaints have been 
made against these rollers, which have caused several accidents; 
and it is asserted that the boiler of that in question was of the 
most ordinary construction. We are not informed whether this was 
the case or not; but certainly, if such were the case, the fact ex- 
hibits the most deplorable want of caution on the part of the con- 
structors of the roller as well as of the authorities who permitted 
its employment. An inquiry has been instituted into the causes of 
the accident. 

The question of fitting boilers for traction or other engines to 
be employed on common roads is just now of great importance 
here, as attempts are being made to introduce steam trains re- 
gularly on the roads, I have already mentioned this project, and 
may now add that a company, called La Compagnie générale deg 
Messageries & vapeur has been authorised to establish trains on a 
large number of roads, and, of course, principally between towns 
and districts not served by railways. The new company intends to 
build two kinds of engines, one for goods trains and the other to 
convey — at the rate of seven or eight miles an hour. It 
is calculated that a line may be established in this way for about 
£16,000 which would cost at least £200,000 if a railway were laid 
down upon the most economical plan yet proposed—namely, that 
which has been explained in THE ENGINEER for the establishment 
of departmental and rural, or vicinal, railways in France; and thata 
profit of 25 per cent. on the outlay may fairly be expected. Itis not 
necessary to tell practical men that such estimates must carry a con- 
siderable margin, or that the peculiarities of steam trains on com- 
mon roads have yet to be carefully studied; but the experiment, 
which it seems is pretty certain to be made here, well deserves 
the serious consideration of engineers and other in all countries, 
even where the modes of conveyance for heavy goods are far more 
complete, and the system better carried out, than in France. 

A second trial of road locomotives was made the other day at 
Marseilles with two engines, each drawing an omnibus containing 
fifty persons ; it is said that the experiment was completely suc- 


| cessful, and that the trains overcame all the obstacles in their 


way with great ease. A third trial took place on the follow- 
ing day, but no account of it has been published. Itis to be hoped 
that Messrs. Archieri and Ruroni, the proprietors of these trains, 


| have really been more successful than their predecessors, for 





we believe that the experiments of the same kind which were 
made at Nantes and in Paris did not turn out satisfactorily; in the 
first place a train of a given length can only turn within a given 
space; and, secondly, the noise and the dust created by them are 
at present insuperable obstacles to the passing of these trains 
through streets or crowded roads. 

The Chemin de Fer de Ceinture which has been fully described 
in former letters, was opened to the public throughout its whole 
circumference at the end of last month, the half lying on the 
right bank of the Seine has been in use for some time, and has 
been of great service for merchandize, but we believe it has not 
been used much by passengers, although it presents convenient 
means of getting to the outskirts of the town ; the new portion 
passes through districts more distant from the centre of the city 
and in every way more difficult of access, and will doubtless have 
a fair share of traffic. The radial branch which connects the 
Chemin de Fer de Ceinture with the site of the Exhibition is not 
yet open for poner traffic, but is in full operation for goods 
trains, and heavily-laden trucks are constantly arriving by it, 
from the termini of all the great lines, at the Exhibition building, 
where, by means of the turntables, they run directly into the 
great machinery court at the very spot where they are required. 
The railway arrangements of the Exhibition are certainly admirable, 
and considering the importance of the work in hand, it is perhaps 
wise to defer the running of passenger trains on the new line until 
the heavy work is done. 

Paris, March 5th, 1867. 





A VOLCANO in the moon is said to be in active eruption. The 
crater called Linne has been lately observed to be obscured, and 
it is said that the same darkness was observed on this spot in 1788, 
The Spectator says :—‘‘The impression is that an eruption is 
going on, but if so, must not the moon have an atmosphere? 
Could combustion take place without oxygen?” 

BREECH-LOADING SMALL ARMS, —On Friday evening last alecture 
was delivered by Captain J. Majendie, R.A., at the Royal Institu- 
tion, Albemarle-street, on ‘* Breech-loading military small arms” 
in general, and the converted Enfield Sneider rifle in particular. 
The lecturer, who certainly compressed a large amount of interest- 
ing information into the conventional hour's discourse, did not go 
generally into the history of breech-loading fire-arms, but men- 
tioned that the breech-loading type was more in favour in the early 
attempts at the construction of small arms than the muzzle-loading, 
and exhibited, besides a large selection of modern breech-loaders, 
two curious old matchlocks from the Tower, of the time of Henry 
the Eighth, one of which had the movable! breech-piece opening 
sideways, singularly like the Sneider arrangement in this par- 
ticular, He went on to say that imperfection of workmanship 
and inferiority of ammunition in those days gradually led to the 
abandonment of the breech-loading system. He attributed 
the possibility of the practical adoption of breech-loading, 
and the rapid firing which it permits, to the fact only lately 
discovered, and to which he had himself given much atten- 
tion—that cartridges, even when containing their own ignition, 
are not explosive in the ordinary acceptation of the term, even when 
stored in large masses; in proof of which he pointed to an iron 
cylinder which had been filled with cartridges, closed with a cover 
bolted on, and then had a quarter of a pound of loose powder 
exploded within it, none, or only one or two of which, were 
ignited by the loose powder, although the lid was burst and almost 
blown off inthe experiment. This fact having been established 
two or three years ago, the authorities turned their attention 
seriously to the general introduction of breech-loading in the 
army ; previously two regiments of cavalry had been armed with 
Sharp’s carbine, but the result had not been satisfactory in con- 
sequence of these arms requiring to be ‘‘ capped” in the ordinary 
manner-—so that, as he stated, the arm was “only half a breech- 
loader,”-—and also the escape of gas, consequent on the defective 
form of cartridge employed, was great, and proved very objection- 
able in practice. He stated that the final adoption by Government 
of the breech-loading system was not, as generally supposed, attri- 
butable to the results of the Prussian campaign, and we under- 
stood him to say that the Sneider rifle had been selected from the 
five best, chosen after the great competitive trial, and some 
thousands of it ordered two months before the battle of Sadowa 
was fought. The talented lecturer did not observe, what we have no 
doubt he thought, that the promptness of Government in adopting 
a good principle strongly contrasted with their culpable supine- 
ness in rewarding the unfortunate inventor. He attributed some 
difficulties and irregularities at first found to exist in practice with 
the converted Enfield to the use of paper cartridges, and their 
manufacture by workpeople not yet skilled in making that parti- 
cular ammunition; but since foil had been substituted for paper, and 
the manufacture was better understood, those difficuties had been 
overcome. At no time were they attributed to any essential de- 
fect in the system of conversion. In his experience, which ex- 
tended, as we understood, to the firing of 30,000 rounds of the new 
ammunition in the converted arm, only one cartridge in 300 missed 
fire or stuck fast, so that the ramrod had to be used to expel it. 
The lecturer was warmly applauded by a large audience, who after- 
wards adjourned to the library of the institution to inspect the 
breech-loading arms exhibited in connection with the lecture. 
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RAILWAY MATTERS. 
THE contract for the Cleator and Furness line has been let. 
Captain TYLER has authorised the opening of the Mellis'‘and 

Eye line. 

Tur West Cornwall line is opened for passenger and goods traffic 
on the broad gauge. 

A SATISFACTORY account is given of the traffic on the Salisbury 
and Dorset Junction line, 

THE Railway Passengers Assurance Company declares a dividend 
at the rate of 6 per cent. 

On the north-west Madras line the mileage has increased twenty- 
eight miles during the last half-year. 

THE lease of the Penarth line to the Taff Vale Company is not 
yet signed but practically in existence. 

Some progress has been made with thelandward portion of the 
new Bristol and Portishead pier worke, 

BeTWeeN Llanwrtyd and Lland the unfinished works of 
the Central Wales line are about four miles in length. 

THE London General Omnibus Compatiy state that they have 
not suffered by the extension of the Metropolitan railways. 

THE Moretonhampstead and South Devon directors report their 
tratlic as weekly increasing, and their prospects as highly encourag- 
ing. 

THE Penarth Company claim £69,000 from Smith, Knight, and 
Co., for breach of contract. The matter is referred to arbitra- 
tion. 

A MEETING of the bond and debenture holders of the Atlantic 
and Great Western Company was held at the London Tavern on 
Tuesday. 

THE contract for the line from Ulverston to Newby Bridge has 
been let, as well as that for the Stanton branch, and the works 
are in progress. 

THE Paris and Orleans Railway Company carbonise their sleepers 
or ties with M. Hugon’s machine, at a cost of only about one cen- 
time each, or less than one-fifth of a cent. 

THE capital account of the Great Western company to the 
3lst of January, 1867, shows that £45,045,542 had been received 
on the various stocks, shares, and debentures. 

THE number of trains running into Cannon-street every day is 
264, and departing 261, making together 525 trains, of which 251 
are running between Cannon-street and Charing Cross, 

THE posts used by the French Telegraphic Company are carbon- 
ised at their ends, for the sake of preservation, by an enveloping 
jet of flame, from a new machine invented by M. Hugon, 

On the Furness Railway a considerable length of permanent 
way has been renewed during the past half-year, steel rails being 
used on the steep gradients and at the approaches to the stations. 

THE amount of the duty imposed on railway traffic for the year 
ending March 3lst, 1866, was £463,023, as compared with 
£439,332 in the year ending March 31st, 1865. This duty is 5 per 
cent. on the receipts from passenger traffic. 

Tue directors of the Great Northern and Western of Ireland 
Company feel how important it is to the interests of the company 
to complete the first division of the Ballina extension to Foxford, 
and they hope to complete it early next summer. 

Tue report of the Bristol and Portishead Company states that 
the railway from Bristol to Portishead is nearly completed, and 
that the inspecting officer of the Board of Trade will at once be 
appealed to for the official examination of the railway. 

A suNcTION has been completed at Builth-road between the 
Central Wales and the Mid-Wales Railways, which will give 
facilities for exchanging traffic from the Brecon and Neath district 
as soon as the Neath and Brecon Railway is opened to the 
public. 

THe Act passed in 1864 for facilitating the construction of rail- 
ways in certain cases allows the Board of Trade to incorporate a 
railway company where the construction of the proposed line is 
not opposed by any railway or canal company affected in any way 
by it. 

THE gross receipts of the railway companies of Great Britain in 
the year ending March 31st, 1864, were £32,433,958, and the duty 
paid by them was £430,865, or 13 per cent. on their earnings. 
The net income in the same year was £17,511,000, so that the duty 
imposed absorbed 2°4 per cent. of the profits. 

A BILL has been introduced into Parliament by the London and 
South-Western, the Bristol and Exeter, and the South Devon rail- 
way companies, jointly with the Great Western, having for its 
object the improvement of traffic arrangements and the more 
effectual utilising of the railways in the West of England. 

A SPECIAL arrangement has been entered into for the laying of 
a third rail between Neath and Port Talbot, by which the copper 
and tinplate works of Margam and Abrafon, and the extensive 
works at Cwmavon will be brought inte narrow gauge communica- 
tion withthe Vale of Neath Railway, and thus with the whole 
narrow gauge system of the kingdom. 

On Saturday morning John Mitchell, a truack-hunter in the service 
of the North British Railway Company, was found killed in the 
tunnel between West Princes-street Garden and Haymarket. The 
body was ina dreadfully mutilated state, the head being crushed 
and the right arm severed. It is not known how Mitchell met his 
death, as his duties did not lead him to that part of the line. 

Trt London and North-Western Railway Company, having 
1319 miles open, and carries 20,000,000 passengers a year, whilethe 
South-Eastern on 330 miles carries 17,000,000 passengers, the 
Brighton on 300 miles carries 16,700,000, the Great Northern on 
400 miles carries 5,500,000, the Great Eastern on 700 miles carries 
13,400,600 passengers, and the South-Western on 503 miles carries 
10,000,000 passengers. 

A Basis of arrangement between the Central Cornwall line, the 
London and South -Western, and the broad gauge companies has 
been agreed to, and parliamentary sanction of the terms is being 
sought. Inthe meantime the London and South-Western Company 
have matured arrangements for the working of this company’s lines 
at 45 per cent. of the gross receipts, and the payment to this 
company of a rebate on certain portions of the traffic. 

Tue report of the Central Wales Extension states that the 
works of the railway have made good progress during the last six 
months. Eleven miles of railway had been sanctioned for open- 
ing by the Board of Trade, from Llandrindodd to Garth. Notice 
has been given to the inspecting officer for the portion between 
Garth and Llanwrtyd, and in April the line will be opened to the 
public, giving a continuous distance from Craven Arms to 
Llanwityd of forty-eight miles. 

Tue chairman of the Waterford and Limerick line refers to 
the increase during the past half-year in the passenger traffic of 
the line as peculiarly gratifying at a time when the returns of nearly 
all other lines show a decrease. He attributes this increase to 
the adoption of a more liberal policy towards the — in grant- 
ing return tickets, and regards it as corroborative of the arguments 
of those who held that a reduction of fares would be followed by 
a corresponding increase of traffic. 

A SHOCKING accident occurred on Monday at Dartford. To 
complete the extension line of railway leading from the South 
Eastern system into Mid-Kent, a bridge across the public road’at 
Dartford has been found necessary. A temporary bridge has lately 
been erected across the thoroughfare for the of ae 
the operations incidental to the construction of the permaneh 
bridge, and from some cause, as yet unexplained, it suddenly gave 
way on Monday with a terrible crash, carrying with it the men who 
were working on it and the machinery which was in use. 
man was killed and four others were frightfully injured. 





NOTES AND MEMORANDA. 

OnE cubic foot of snow, as it falls, weighs 44 lb. avoirdupois, 

THE ever-increasing import into this country of eggs from 
abroad reached, in the year 1866, the enormous number of 
438,878,880. 

A LocoMOTIVE will be exhibited at the Paris Exhibition which 
has run 93,750 miles in less than three years. It was made in the 
workshops of the Orleans Railway Company. P 

THERE is no evidence that any substance on this earth has ever 
been deprived of all its heat ; but the — at which that result is 
obtained is believed to be 275 degrees below the zero of the Centi- 
grade scale. 

PROFESSOR TYNDALL states that as heat is simply the vibration 
of the ultimate particles of all bddies, the less that vibration the 
greater the sensation of cold. Ice contains much heat, and will 
liquify and boil solid carbonic acid. 

METALLIC conductors, plunged into the earth, are polarised when 
they have been traversed by a current; the earth behaves entirely 
like an ordinary liquid conductor; the currents of polarisation are 
weakened nearly in proportion asthe resistances employed increase. 
The polarisation is stronger when the current goes from the copper 
to the iron by the soil. 

M. GAUDIN, some years ago, made exceedingly hard iron by 
combining it with a small’ quantity, of boron. He has now pro- 
duced an equally hard material by combining fused cast iron with 
ery em of iron and peroxide of manganese. mixture can- 
not be forged but is easily cast, and can thus be applied:to. the 
manufacture of machines, 4 

Mr. W. Huceouss examined the “ Comet I, 1866,” by the aid of 
the spectrum apparatus. His observations have led him to the con- 
clusions that the nucleus of that comet is self-luminous, and that 
it consists of gaseous matter in astate of incandescence; but that the 
coma is not self-luminous, and that the reflected light by which 
the coma was rendered visible to us was the light of the sun. 

Some remarkable results have been obtained by M. Schlesing, 
in the production of exceedingly high temperatures by the com- 
combustion of gas with air. y taking hydrogen, obtained by 
the decomposition of water, and causing it to pass over incan- 
descent charcoal before it arrives at the place of combustion, 
when it is charged with the requisite quantity of air, a tempera- 
ture of 2870 deg. Cent. was obtained. 

THE spectrum of the nucleus of the comet examined by Mr. 
Huggins, like the spectra of several of the nebulx previously 
examined by him, consisted of but one bright line, corresponding in 
refrangibility with the brightest of the lines of nitrogen. The exact 
similarity between the spectrum of this comet and the spectra of 
the nebulz in question implies the existence of some very close 
relation between cometary and nebulous matter. 

AccorDING to M. Goeppert the diamond must at one time bave 
been in a soft state, since, on its exterior surface it often bears im- 
impressions of grains of sand and other crystals, and in its in- 
terior shows traces of plants. He considers it to be the final pro- 
duct of the chemical decomposition of vegetable substances, and 
asserts that the fact that heat transforms the diamond into graphi- 
toid substances excludes the idea of a Platonian origin. 

In a paper read by Mr. E. J. Thorpe, before the Philosophical 
Society of Manchester on the quantity of carbonic acid contained 
in sea air, he arrives at the following conclusions :—That the 
proximity of the sea does not increase the quantity of carbonic 
acid in the air, but, on the contrary, diminishes it; that the 
quantity of carbonic acid in sea air is almost constant in all 
seasons; and that, to all appearance, there is no diurnal variation 
in this quantity. 

MM. Faivre and Dupre give analyses of the gases which they 
obtained from the mulberry and the vine, by injecting with mer- 
cury portions of the roots and branches. Dresden of the mul- 
berry, with no signs of vegetation at the end of March, gave 
oxygen 21 and 20°8 per cent.; May 15 (active vegetation), carbonic 
acid 3°3, oxygen 13°33 ; June 16 (very active vegetation), carbonic 
acid 15°7, oxygen 2°5. As vegetation slackened, the proportion of 
carbonic acid diminished and that of oxygen iomemels 

Dr. A. COMMAILLE points out that raw albumen of eggs differs 
chemically as well as physically from coagulated; it has a diffe- 
rent solubility in dilute acids, and it is certain that heat causes the 
elimination of a small ‘quantity of a peculiar substance which is 
only imprisoned in the coagulated mass. Silver is not affected in 
a raw egg, but everybody knows it is blackened in a boiled one. 
A coin was inserted in white of egg and then the albumen heated 
to coagulation in a water bath. The coin came out not only 
blackened but corroded in places. 

M. MELSENS has found that tobaccos from yarious countries 
contain nicotine in very different proportions. In tobacco from 
some parts of France (e. g., the department of Lot) there is nearly 
8 or 7.96 per cent of nicotine, while Havana tobacco contains 
only 2 per cent. He proposes to smokers a way Of preserving 
them from the effects of the alkaloid, and advises Grd to put into 
the tube of the pipe or cigar holder a little ball of cotton, impreg- 
nated with citric and tannic acids: as the smoke passes through the 
cotton it will deposit the nicotine therein in the shape of ‘tannate 
and citrate. , 

THE returns for the year 1866 show a considerable increase in 
the quantity of spirits on which duty was paid for consumption in 
the United Seoten. The quantity of home-made spirits entered 
for consumption as beverages was 20,202,492 gallons in 1864, 
20,625,308 gallons in 1865, and 22,216,390 gallons in 1866. The 
increase was more marked in d_and : j 
land. The quantities in 1866 w 1,717,111 
5,462,465 gallons in Scotland, 5,086,814 gallons in 
respective populations being estimated at 21,210; 
and 5,571,971 in the middle of the year. 


In 1866 censuses were taken in Great Britain and France, and 
the reports show the following population of the principal cities : 
—London, 3,037,991; Paris, 1,825,274; Liverpool, 484,337; Glasgow, 
432,265; Manchester, 358,855; Birmingham, 335,798; Lyons, 
323,954 ; Dublin, 318,437; Marseilles, 300,131; Leeds, 228,187 ; 
Sheffield, 218,257; Bordeaux, 194,241; Edinburgh, 175,128; 
Bristol, 163,680; Lille, 154,779 ; Toulouse, 126,936 ; Newcastle- 
on-Tyne, 122,277; Salford, 112,904; Nantes, 111,956; Hull, 
105,233; and Rouen, 100,671. New York and Philadelphia have 
each a much greater population than any of these cities after 
London and Paris. 

Tue heat of the electric k increases with the quantity and 
tension of the electricity. With the necessary amount of resist- 
ance (by which is understood that of the short thick copper wires 

ting the clectrodes) it has its greatest value. If the resist- 
ance be increased the heat decreases, and reaches a minimum. Let 
the resistance be made still greater, and the heat again increases, 
attaining a second but smaller maximum. By further augmenting 
the resistance the heat again declines till it b nil, in which 
case the resistance is so great that the battery can no longer dis- 
charge itself—a condition attained by the introduction of a column 
of water of requisite length inte the circuit. 

PARAFFIN oils will be injurious to brass bearings and journals 
if they contain sulphur or its compounds as a reselt of the refin- 
ing process. Dr. Vohl points out a way to detect these elements. 
He digested the oil for some hours at a gentle heat with a small 
piece of potassium, and adding water, tested the aqueous solution 
with nitro-prusside of sodium. The result was .a.deep dw. ny 
solution, showing the presence of a considerable amount of sulphur. 
Hydrofiuoric acid as a bleaching aguas bee been found by Dr. Vohl 
in the oil, and is very 5 aay le for lubrication, as it quickly 
attacks metals; and not so for burning, as it forms a highly 
irritating vapor which causes inflammation of the eyes, destroys 
colours, and acts on glass. 















MISCELLANEA. 
In America it is said there are 90,000 miles of telegraph, and in 
Europe 60,000. 
Ir is officially denied that the converted Enfield rifle is turning 
out inefficient. 
A SUBMARINE cable is to be laid early next summer between 
Placentia, Newfoundland, and Sydney, Nova Scotia. 


THE Government of India have appointed two officers to survey 
the country between Burmah and China for a practicable road. 

Durine the last week thirty-eight wrecks have been reported, 
making for the present year a total of 639. 

“THE Government are about to build two new iron ships, prin- 
ony with’ view to moderating the existing distress in ship- 
yards, 

M. Hucon applies his jet of flame—driven by a blast of com- 
pressed air into which drops of water are injected—to the blasting 
of hard rock. 

: NEARLY 700 men who were on strike at the Cinder-hill Collieries, 
in Nottinghamshire, for a reduction in their hours of labour, have 
resumed work. 

DvuRING the first month the Cannon-street station was open 
46,000 passengers used it, but in the month of January last the 
number was 162,000. ‘ 

THE mines of the United Kingdom were assessed in 1853 at 
£2,809,733 ; in 1857, at £3,822,369; in 1861, at £4,356,698 ; and 
in 1864, at £4,743,406. , 

THE total number of vessels leaving British ports in 1866 was 
49,708 vessels, of 14,006,966 tons, an increase over 1865 of 1527 
vessels and 1,189,524 tons. 

THE proprietors of the Edmund Main Pit, near Barnsley, pur- 
pose sending to the Paris Exhibition a block of coal weighing 
seven tons, and 10ft. in height. 

THE we de ag ie03 value yey mines of Great Britain, 
compari wi ‘was 000, showing an increase 
of 65°85 jer cent.. or 6°26 per cen copeendy - 

Corron operatives to the number of nearly 20,000 are out upon 

strike at Stockport, in uence of the determination of the 
employers to reduce the wages of the workpeople. 
TERE are thirty iron ies in Chicago, several of 
which are almost’ exclusively engaged in preparing railroad iron, 
and altogether they do a business amounting 2,500,000 dollars 
a year. 

THE Board of Trade returns for the past year show the total 
value of our exportations to have been £188,827,785, being an 
increase of nearly 14 per cent. on the preceding year, and of 18 
per cent. on 1865. 

THE Leeds corporation have adopted a steam stone-breaking 
machine which performs its work very well, and reduces the cost 
from 15d. per ton to 3d. or 4d. The machine breaks 100 tons of 
limestone per day. 

Amonc the “‘ novelties” to which our continental friends are to 
be teated at the Paris Exhibition is an English iron church, fitted 
in the most complete ecclesiological manner, which is to be erected 
close to the great iron oval. 

THE ship masters and principal officers belonging to the mercan- 
tile marine at Leith have unanimously petitioned the Board of 
Trade to resume the late Admiral Fitzroy’s system of storm 
signalling, urftil ean be adopted. 

Loca French papers state that the excitement and agitation 
throughout the ancient province of Anjou are intense, in conse- 
quence of the projected removal from the Abbey of Fontevrault of 
the statues of the Plantagenets to England. 

— the results of the recent decision of his Royal Highness 
th¢ Duke of the instruction of the army in 
ufusketry will be the of the training establishment at 
Fleetwood, which will take place in September next. 

THE British and Irish Magnetic Telegraph Company is laying a 
new line down to the south coast, and it is proposed in connection 
with this to carry a wire to Brighton. The company have now 
18,732 miles of wire in operation in the United Kingdom. 

IF railway companies would in the first instance charge against 
revenue the whole ofthe interest on unproductive capital expended 
on new lines there would not be so many extension lines made, 
and they would probably be constructed more economically. 

Tue, returns for 1866 show that in this year 46,389 vessels, of 
13,275,893 tons, entered our ports with cargoes, coming from 
foreign countries and the colonies—an increase of 1879 vessels 
and of 1,111,640 tons over the entries inwards in the preceding 
year. 

THE colliery proprietors of South Yorkshire have decided, so far 
as the local ic is coneerned, to supply 20 cwt., and not 21 ewt. 
to the ton as heretofore. This tion, which, of course, does 
at ett the London trade, comes into operation on the Ist 

P 

THE Thames is defenceless against the attack of an ironclad 
ship. It is proposed, theréfore, to include in the estimates of the 

resent session an item for remodelling the old batteries of Til- 

ury Fort, opposite Gravesend, and New Tavern Fort, just below 
the town. 

Mk. WALPOLE has introduced a bill into Parliament for applying 
the provisions of the Factory Acts to glass, copper, iron, brass, 
leather, india-rubber, paper, and tobacco works, to all manu- 
factories employing 100 hands, and affecting together nearly 
1,400,000 workpeople. 

A RUMOUR prevails that iti consequence of the exaggerated 
prices which the butchers of Paris speak of charging for their 
meat during the Exhibition, the Municipal Council intends, if 
that course be persisted in, to have similar shops opened in various 
parts of the capital with moderate prices. 

EXPERIMENTS have been made in a Yorkshire coal mine to test 
the value of gun cotton as a blasting agent instead of gunpowder. 
Besides the superiority in power of gun cotton over the latter 
substance, it possesses the valuable property of emitting no 
flame, thus rendering it available where gunpowder could not be 
used with “poh 

On y 800 miles of the American portion of the overland tele- 
graph line are now finished, extending from New-Westminster B.C., 
to a point near Skeena river in latitude 55 deg. north—about one- 
third of the distance to Behring Straits. distance of about 
900 miles between Fort Youkon, the farthest point reached by 
members of Kennicott’s party, and the most northern point reached 
by Pope, has not as yet even been explored. 4 

THE electro-magnetic induction machine of Mr. H. Wilde, of 
Manchester, weighs about 4} tons, one-third of the weight being 
made up of copper wire, and an eight-horse steam engine is required 
to work it. This machine, ind is the most powerful generator 
of dynamic aga | éver yet constructed. Mt melts thick iron 
wire as easily as a fi of lightning would, and the light it pro- 
duces is so intense when exhibited one night at Wilde and 
Co.’s factory at Manchester, it threw the gaslights into shadow at 
half a mile distance. al 

On Monday a new tidal bein, wuieh has been constructed on 
Lor ogg side of *, Clyde, about half ae — Glasgow 

ridge, was placed oom unication with the harbour, The 
basin cormplen ap area of five acres and a third, and is surrounded 
with substantial quays,.on which ‘sheds for the reception of 
merchandise are about to he erected. It is to be dredged to a 
depth of 22ft. below high water of spring tides, and when com- 
pored, as it is ito be in about eight months hence, will 

‘orm an important addition to the harbour accommodation, which 
has for some time been found quite inadequate to the trade of the 
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At last, perhaps, as a reward for,her late services, the steam- 
ship Great Eastern is to have a steel steam launch—a long 
promise now fulfilled. The launch and engines have been con- 
structed by Messrs. Forrester and Co., of Liverpool, to whom we 
are indebted for the above illustrations and the following particu- 
lars. 


The boiler is of the locomotive type, the barrel being 2ft. 6in. 
in diameter and 5ft. long, including the smoke-box. The front 
of the boiler is fitted with two fire-doors, for the purpose of 
ensuring the least amount of air passing into the fire-box during 
the operation of stoking; the door below admits air to the grate. 
The bottom blow-out cocks and pipes are on each side of the 
doors, and the surface blow-off cock directly over the upper door, 
and on each side of the cock are the gauge cocks and glasses. The 
boiler, it will be noticed, is stayed longitudinally by six stays 
suitably disposed. The fire-box is fitted with a dome lé6in. in 
diameter and 2ft. high, and contains a trap to prevent the water, 
when priming occurs, from entering the steam pipes leading to the 
cylinders. Two safety valves are attached to the dome, each 
being compressed by a spring to a maximum pressure of 601b. on 
the square inch. 

The length of the fire-grate is 2ft., and the width 2ft. 6in.; the 
tubes are fifty-one in number, i 
external diameter. The pro; 
are, grate, 5 square feet; fire-box, 20 square feet; and the tubes, 
93 square feet. The diameter of the chimney is 9in., and the 
height from the smoke-box 7ft. 

The engines are of the direct-acting type. The cylinders, each 
5in. in diameter, with a 6-in. stroke of piston, are secured to the 
boiler at the fire-box end by wrought iron brackets, the latter 
being placed there after being rivetted to the boilers. The slide 
valves are single ported, having a lap of five-sixteenths of an 
inch, and the width of the opening attained in the cylinder 
ports for the admission of the steam is a quarter of an inch, the 
width of the supply ports being seven-sixteenths of an inch. The 
steam cocks are attached to the dome, and the starting gear is at 
the boiler front. The connecting-rods, each 154in. between centres, 
are forked, the piston rods being lin. in diameter, and guided 
by eye brackets below the connecting pin. The slide valves 
are between the cylinders; the link motion and eccentrics are 
therefore between the inner cranks. The crank shaft is supported 
beyond each outer crank by the capped ends of the wrought 
iron columns, the w= ends of which are fixed to the cylinders, 
and the lower ends bolted to the fire-box. Near the smoke-box 
end of the boiler is the thrust block, of the ordinary kind, 
secured by bolts, nuts, and caps. The thrust of the screw is resisted 
by the foot of the block being secured at right angles to the line 
of strain. Each pair of engines is fitted with a feed pump, worked 
by an eccentric on the extremity of the shaft, the stroke of the 
plunger being 2jin., and the diameter lgin. A donkey engine is 
also supplied, fixed to the side of the smoke-box. e steam 
cylinder is 3in. in diameter, and the plunger of the pump l}in.; 

e length of the stroke being 3in.; the donkey can also be worked 
by hand. ‘he screw prope are four-bladed, 3ft. diameter; 
pitch, 3ft. Gin. The propellers, and tubes are of . 
metal, and gun-metal bosses are rivetted in with the plates of the 
launch for supporting the inner ends of the stern tubes, the outer 
ends being supported by wrought iron brackets close to the 


bosses of the screws. The hull and frames are built entirely of 
steel; the length is 50ft., with a beam of 10ft. Although the 





being 4ft. long and 1jin. | 
rtions of the heating surfaces | 








Messrs. Forrester have to a certain extent copied our London 
practice, to their credit it can be said they have supplied a good 
example of marine engineering on a small seale. 








MAYERS PATENT ELASTIC RAILWAY 
WHEEL. 


A PATENT for Austria, dated 16th December, 1866, has been 


granted to Herr Mayer von Melnhoff, the owner of large iron- 
works in Austria, for the elastic railway wheel, of which an 
illustration is given. This wheel consists of three parts, viz., 
two discs and the tire, all of which are of wrought iron or steel, 
the latter being fixed on whilst cold and without rivets. The 
two curved discs A, are perfectly similar to one 
another, and each forms at the same time in one piece one-half 
of the nave. The connection between the two discs with one another 
and with the tire is effected as follows:—The tire is provided with 
an internal projection or rib a, Fig. 1, which is grooved on both sides 
for the reception of the bent rims of the two discs b, b. The discs fit 
very closely into the grooves of the tire, and are fastened to one 
another by the rivets n, . In order to prevent the tire from 








Haeagge agnor between the discs, two wedges c, c, are also fixed 
into the grooves, which hinders any shifting. The following 
advantages as compared with the usual wrought iron wheels are 
said to be attained by this construction. First, the tire need not be 
bored as usual, in order to fix it with screws or rivets on to the wheel, 
whereby a more uniform wearing and certainly a ter durability 
would be attained. Secondly, the form of the ae renders the 
wheel more elastic, whereby the jolting and jarring caused by 
unequal roads are partly annihilated, and the whole construction, 
especially the @ springs and the permanent way, are also 
less acted upon. T 'y, the weight of the wheel is less than 
that of any others of wrought iron hitherto employed. Fourthly, 
the very simple construction, and the absence of any cast iron, 
ensure greater durability. At the same time the worn-out tires 
may be very readily rep: by simply taking out the rivets hold- 
ing the discs together and introducing a fresh tire between the 
two discs, which are quite free from wear and tear. 








NUT-SHAPING MACHINE. 
BY MESSRS. KENDALL AND GENT, ENGINEERS, VICTORIA 
WORKS, SALFORD. 
THE neat little machine illustrated above has been designed for 
shaping nuts, bolt heads, and other articles having any number of 
sides. Its principle and mode of operation will be readily under- 
stood. It may be well to state here that three varieties of the 
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machine are manufactured—single, double, and treble. That 
illustrated is a treble machine. The article to be shaped is fixed 
by a suitable mandril to the sliding table, the position of which is 
regulated by a hand-wheel and screw. The three cutters are driven 
by the band-wheels seen to the right and left and at the top of the 
machine. 

The heads are severally adjustable, so as to be easily brought to 
bear and act simultaneously on the object on the mandril. The 
form of cutter found to best answer the purpose is the flat, or 
**tly” cutter, modified in various ways as may be necessary. By 
one run up of the horizontal slide the three faces are finished, 


| 





anime! 
' 











the surface left by the cutters being beautifully delicate, the slight 
ring marks left by the cutters giving a kind of watered surface to 
the material. The faces are changed for others by turning round 
the dividing apparatus below the mandril, so that the point of the 
handle shown may drop into the proper hole in the rim of the in- 
dexed dividing wheels; this handle is held in its place by a coiled 
spring. The various heads of the machine are easily driven, and 

e machine is usually worked by a youth; the saving in files and 
workmen’s wages over the hand system of finishing is, we under- 





stand, great. The use of these machines is segiily extending, and 
they have been found especially serviceable to brass workers. 
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COMBINED PLANING AND SLOTTING MACHINE 


BY MESSRS. TOWLE, TEGGIN, AND CARTER, ENGINEERS, MANCHESTER. 
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THE machinery illustrated in the annexed engraving was in- 
vented and constructed for the purpose of facilitating the manu- 
facture of wrought iron plate girders of large dimensions, the 
joints of which being butt joints required, as well as the side 
edges of the plates, to be accurately squared and fitted, and the 
machine is found to be admirably adapted for the purpose. Where 
a large number of plates of the same size are required, it is a 
great economiser of time and labour. The mode of operation is 
to place a number of plates on the table, say to the depth of 
Gin., 7in., or 8in.; when these have been properly secured, both 
tools are to be put to work on the edges of the plates at the same 
time, and being mag os the table of the machine, with the work 
undisturbed, is then brought to the required position for squaring 





up the ends, which is done by the self-acting ing tool. This, 
on being thrown into gear, trims off the ends of the whole number 
of plates at one operation, perfectly true and square with the 
edges. The consiruction of the machine may be thus described :— 
A is the bed, similar to that of an ordinary planing machine, 
B the table; C are the columns, attached to which is a strong brass 
slide D, specially adapted to receive the paring tool plane E, as 
well as the usual planing tool; the slotting tool head carries the 
necessary gearing for working the paring tool, which is also 
arranged to receive a planing tool, when the machine is used for 
longitudinal work. To this end it is fitted with a tool-holder with 
a knuckle joint, which, when used in slotting is set fast. The 
slotting tool is driven by the cone F, having attached to it a pinion 
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| gearing into the wheel G, which drives the spur ‘gearfon the 
slotting ram head. These [wheels have a quick return motion 
| attached, which brings back the ram at an accelerated to 
| that given to the cutting stroke. When the slotting head is used 
| as @ planing head the nut H is slackened off, which allows the 
| ing-rod to slide freely in a slot in the side of the ram, and 
afshort lever at J being moved from right to left, throws it, 
the screw for working the self-acting vertical feed motion used for 
planing; the transverse motion is given by a cam carried by the 
wheel K, driving one of the horizontal screws, as seen in the front 
of the cross slide. Two of these machines have been very satis- 

‘actorily at work for some time at the Canada Works, Birkenhead, 
|one at Messrs. M‘Clellan’s, Glasgow, and one in Switzerland. 
They are carefully got up, and so far simple that they are 
unlike ely to get out of order. 





| Leap Porsoninc.—M. Marmise points out a novel source of 
| lead-poisoning, viz., the painted woodwork obtained from the 
| demolition of old houses, and which being used for fuel, gives off 
| smoke charged with lead, that may be disseminated and taken in 
| with the breath. According to the Lancet, five out of ten dealers 
| in old panellings in the city of Bordeaux have suffered more or less 
from lead colic, and in some instances the metal has been found 
deposited in the chimneys of those fire-places in which old wood- 
work has been burnt. It is also said that the handling of freshly 
printed journals, inasmuch as the ink contains litharge, may also 
account for the existence of symptoms clearly referable to the 
injurious influence of lead.—Buwder. 

THE Grease TRER.—In the northern portion of the vast and 
ancient kingdom of China large forests of this vegetable lubricant 
exist and flourish in all the exuberance of native wildness. They 
are not, however, permi to flourish to no purpose, but when 
arrived at maturity are felled, and constitute the source of a con- 
siderable local traffic. Not very long ago this tree was imported 
into India, and the experiment proved eminently successful. 
In the Punjaub and north-western provinces generally it grows as 
rapidly and as vigorously as in its native soil, and there are already 
thousands of trees on the Government plantations yielding tons of 
seed admirably adapted to a variety of commercial purposes. 
Dr. Jameson tes hundredweights of grease from this 
= tree, and has forwarded on trial a portion of it to the 

jaub Railway, to have its qualities tested in a — manner 
as a lubricating material for oon parts of machinery constantly 
—— to friction. The grease thus obtained forms an excellent 

ow, burning with a clear, brilliant, and, what is infinitely more 
to the purpose, a white light, and at the same time emitting not 
a trace of any unpleasant odour, or of the ordinary disagreeable 
acoompaniment of combustion, viz., smoke. = 

RalILWaY FARES TO THE EXHIBITION.—The Prussian Minister 
of Commerce has taken a liberal course with respect to procu 
facilities for his countrymen to visit Paris during the opening 0! 
the Universal Exhibition. He has decided that all the railways 
under the jurisdiction of the State shall grant return tickets at 
half fare, providing that the other independent lines completing 
the link of communication agree to be equally generous. The 
tickets will be available for one month from date of issue; and 
should the views of the minister be carried out in their integrity 
he will have earned the gratitude of his compatriots. It is to be 
hoped that his example will be followed by our own companies, 
but as yet we believe nothing has been broached here respect 
the subject. There is very little doubt but that excursions, and 
probably many of them, will be organised at lower fares than 
those usually charged, but it is questionable, bearing in mind the 
difficulty of procuring accommodation in the season, whether they 
will be of any real utility. To nine people out of ten it is of very 
little advantage to them to travel cheaper at certain fixed periods; 
what is really a boon is to be able to travel cheaper whenever they 
like. We trust that as the time is now fast closing in those in 
possession of the main routes of communication between England 
and France will stir themselves, and endeavour to afford increased 
facilities to the multitudes who will readily appreciate and avail 
themselves of them. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 








RUTHVEN’S CENTRIFUGAL WHEEL—THE WATERWITCH. 

Siz,—In a letter of mine, which you were good enough to pub- 
lish in your impression of the 4th ult., I attempted to analyse the 
performance of the Waterwitch; but, besides an error of calcula- 
tation in the fourth paragraph, since corrected (THE ENGINEER, 
January 18th), an assumption was made in the fifth, the grounds 
for which subsequent observation proved to be untenable. I have, 
therefore, made a fresh analysis, based upon the probable action 
of the wheel on the water during its passage, an ticed some- 
what more fully and in detail the several sources of loss. In the 
course of this I have endeavoured also to harmonise, as far as pos- 
sible, apparent discrepancies in the two trials of the vessel, of 
which we have reliable data. The whole I now send you, trusting 
to your further kindness to publish it if you think it likely to 
throw any fresh light upon’the true merits of hydro-propulsion. 

Instead of my orignal notation I here adopt that of Professor 
Rankine, as exhibiting results in a more compact form, viz :— 

v = the vessel’s rate, in feet per second. 

s = the “ slip” velocity, in feet per second; 
also, as before. 

R = the vessel’s resistance, in pounds. 

W = weight of water discharged per second, in pounds. 

Commencing, then, with the supposition that the ‘‘ run” of the 
entering water is not wholly, but only in part destroyed, before 
the wheel begins to operate upon it, I make the engine power ex- 
pended, exclusive of all friction, &c., 


=Rr. (i+2 +2 ++), 
eS 8 





(see THE ENGINEER, Feb. 8th), where R = ¥, s, and x is a oo- 


, g 
efficient whose value lies between 0 and 1; or, reducing all to a 
percentage standard, and calling E the useful effect per cent., 
engine power expended 


=E. ( hes: +), 
v 8 


To this add X, the loss per cent. due to friction at entrance and 
exit and through all the passages, also to deflection of current, and 
to spread or contraction of the water; also Y, that due to engine 
and machinery friction; and we obtain the formula of equivalence, 


E. (l+lte. v+s\ 1x4 ¥ = 100, 
v 3 — 
or E+S+C+X+Y¥= 10, 


as expressed before. anes 

My tirst object must be to seek for a probable value of the 
efficient z, by examining the action of th 
water. 

Let us consider what takes place in each of the wheel 
or radial conduits. On reference to your drawing in plan of 
wheel (THE ENciveer, November 2nd, 1866) you will on 
immediately after the conduit passes the opening into one of the 
discharge tubes the flow of the water through it is suddenly 
arrested, and, for the time, practically destroyed by impact on the 
wheel casing. It is then gradually restored as the wheel revolves, 
until after half a revolution it attains its maximum flow again 
opposite the opening into the other discharge tube, when it is 
suddenly stopped as before. The same, of course, occurs to all the 
conduits twice in every revolution of the wheel. Now this sudden 
periodic stoppage of the flow, which produces the peculiar throb- 
bing sound of the wheel when at full speed, makes each conduit 
very much like the chamber of a hydraulic ram; and the effect, I 
apprehend, must be pretty much the same. Not only is the 

run” of the entering water, like that of the race into a hydraylic 

ram, suddenly destroyed for the time as each conduit passes what 
may be called the “stop” point, but the shock causes a recoil 
wave of pressure along the entrance channel to the wheel that 
must require some small, but appreciable, time before the natural 
flow would recommence. The actual flow, therefore, during such 
time is due to the action of the engines, which fetch it.up by cen- 
trifugal pressure. But the hydraulic ram ordinarily es about 
one beat per second (Morin, Mécanique Pratique, ‘‘ Béliers 
Hydrauliques,” § 126); and I think we.cannot be far wrong in 
supposing that the recovery of the water fromthe recoil wave of. 
pressure occupies about half the second, while the restoration of 
the flow in the race sufficient to close a well-balanced stop valve 
again ocenpies the other half. If this be at all a correct represen- 
tation of what takes place in the conduits of a Ruthven wheel, 
the ‘‘run ” of the water into the wheel is virtually paralysed by 
the cause indicated for half a second every half revolution, that 
is, every three-fourths of a second—-the time that the wheel 
takes for half a revolution; and, besides this, the natural flow 
would even then be only gradually, not instantly, restorediso that 
the engines would be partly taxed beyond the time‘supposed for 
every half revolution. 
e do not know whether I have made my meaning clear, for it is 
Gifficult to express; but if I am right in what I do mean the co- 
efficient z in my formula cannot be set at less than two-thirds. In 
the numerical ealculations that follow I shall take this, after long 
consileration, as the most probable value I can fix without further 
data to guide me. : 

Let me here remark that with « = 4% the maximum efficiency 
should be attained, all consideration of friction, &., being 
neglected, if the velocity of issue were about 1°82 times that of the 
vessel. The general formula for maximum’ efficiency on this 
scoreiss = ¥ > v, or— ; 

velocity of issue = (1 + ¥%) X velocity of vessel. 


I may now proceed to examine the performance of the Water- 
witch for the two trials of October 19th, 1866, and January Ist, 
1867; but, in the absence of any reliable value for the velocity of 
issue, I must first tabulate the results as they would stand for 
different hypothetical values, and endeavour to ascertain’ there- 
from what was actually its most probable value + 
TabLe I.—For October 19th, 1866.—Speed of vessel = 9 knots an 

hour = 15ft. per second ; indicated engine power = 750, 
$= "ns = “60s = 70 = ‘Bus = “Stls = 2’7 
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R 2025 | 2592 | 3213.| 3588 | 4617_| 5400 
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E 7°36 | 943 | 11°67) l4t4 ‘16-79 19°64 
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| Cc 14°72 | 16°77 | 18°89 j 21°21.) 23°62 | 26°25 




















X-+¥ 7424 | 68:14 | 60-43 | 53-34 | 44-48 | 34°47 | 


TaBLE Il.—For January 1st, 1867.—Speed of vessel. = 10 knots an 
hour = 16 67/t. per second ; indicated engine power = 826. 
- $= oes= 6us= "To 8 = 80s = Sos = 20) 


_—eewr 
R 2500 | 3200 | 3967 | 4800 | 5701 6667 


























feet fe alsd ap ke 
E917 | 11-74 | 14°55 | 17°61 | 20°92 | 24°46 
S | 459 | 7-04 | 10°18 | 1409 | 18°82 | 24-46 




















Cc 18°34 | 20°87 23°56 | 26°42 | 29°45 | 32:61 











IX + ¥ 67-90 | 60°35 | 51-71 |41-88 | 30°81 | 18°47 | 
N.B.—The immersion of the vessel at the latter trial was from | 

2in. to 2hin. less than at the former, and the resistance must | 

therefore have been proportionately less to a trifling extent; but 

















the difference is so slight that I shall consider the resistance to 


e wheel on the entering” 


| have been the same for the same velocity in both cases, so that the 
| relative value ot s to #, whatever it'really was, must haye been the 
| same at both trials very approximately. 
1 Now the first. thing that.strikes us on examining these results 
is that X + Y is less in II. than in I., whatever we suppose to have 
been the ratio of s to v, whereas the contrary should have been the 
case. This shows that the engines must have worked much more 
freely at the latter trial than at the former, and probably, too, the 
water ed more smoothly into the wheel and through the 
channels. Let us see if the indicated power in the two cases will 
afford any clue to elucidate this. 

Ist.. If the engine friction had been the same at both trials it is 
easy to calculate very approximately what part of the gross engine 
power must have been expended on E + S + C to raise the 
vessel’s rate from nine knots an hour at the first trial to ten knots 
at the second. The result gives about 27°33 per cent. for the 
former, and 34°02 for the latter. But, inspecting the tables, we 
see that this would correspond very nearly with supposing that s 
was about = 527, with E only ten per cent. at the best. This 
supposition, I think, cannot be entertained. 

2nd. Suppose, next, that the engine and machinery friction 
consumed five per cent. more of their gross power at the first trial 
than at the second, so that vi ly 712 horse-power did the same 
items of work in the former case that required 826 in the latter. 
From this we should find that the power expended on E + 8+ C 
was about 40°93 per cent. of the gross reduced power at the first 
trial, and 50°97 per cent. at the second. But, again mspecting the 
tables, we see that this would correspond very nearly with sup- 
posing that s had been a little over ‘7v. 

3rd. Suppose that all machinery friction consumed ten per cent. 
more of the gross engine power at the first trial tham at the 
second, so that virtually 675 horse-power did the same items of 
work in the former case that required 826 in the latter. From this 
we should find thatthe power expended on E + S + C was about 
54°24 per cent.-of, the gross reduced power at the first trial, and 
67°56 per cent..at the second. But, once more inspecting the 
tables, we see that this would correspond with supposing s to have 
been not quite so much as ‘9v. 

Beyond this it is needless to go. .If we take the third of these 


suppositions to*represent_ the.true state of the case, we must 
further ose that, be: ‘the better working of the machinery 
by ten per. the p of the water through the channels at 


the second trial must have been so much sinoother, and the pro- 
portionate resistance so much less for less immersion and the use 
of cutwater nozzle-caps forward, as to have saved in X alone about 
three and a-half percent. If we take the second supposition we 
must further suppose that, besides the better working of the 
engines by five percent., the causes indicated must have saved 
about'thé same amount in X. If’ wé take the first the saving in 
»X from: the above causes’ must‘have betn/about seven per cent. 
But this is scarcely admissibley#s before ébsérved; from other con- 
siderations. The truth would seem to lie between the second and 
third suppositions; in other ‘words, .s would seem to have been 
‘somewhere about ‘8 v. This again forces upon us the extreme 
Sdprwine if.we are to estimate correetly the value of the vessel’s 


rve thet} ortuance, of ascertaining experimentally the true relative 


ues of 3 and v in one or more cases. 

t is worthy of remark that if the conclusion here arrived at be 
correct, and = 3, the maximum useful effect was actually 
attained, or nearly so, at each trial for the engine power expended, 
and that it cannot have much exceeded eighteen per cent, 

But, lastly, I will attempt to form some estimate of the loss 
from friction, &c., in the passage of the water into, through, and 
out of the wheel, and then see how far it will bear me out in the 
above conclusions. 

Taking, first, the discharge tubes, the average section of which 
I put at 2ft. by 1jft., and applying Weisbach’s formula for a 
rectangular tube (‘* Mechanics of Machinery and Engineering,” 
vol. i., § 329, et seqg.), I make the loss from friction in these 
tubes alone 12 per cent. at the very least. But this is for 
straight tubes; we must therefore add, for deflection through two 
sharp bends of 90 deg. each, a correction of about 6 per cent. 
(vol. i., § 334); in all, therefore, a loss of 18 per cent. for 
the discharge tubes alone. This loss is the most serious on 
account of the great velocity of the water in traversing them. 
But then there is a loss from friction and variation of section of 
current in the wheel itself, which we cannot put at less than 
4 per cent.; and also for friction at entrance through the “ grill,” 
and along the supply tank into the wheel, full 8 per cent. 
more. Altogether X would thus be about 30 per cent. of the 
gross engine power. If, then, we allow 10 per cent. for friction 
of engines and machinery at the more favourable trial, we finally 
obtain X + Y about 40 per cent. Thus again we are led, on 
inspecting Table II., to conclude that s was most likely somewhere 
about ‘Sv ; that is, velocity of issue about 14 that of the vessel. 

Now, whatever may be thought of the above analysis, which, 
from the nature of the case, is necessarily of a tentative character, 
I think it plainly points, by three independent processes, to the fol- 
lowing conclusions as highly probable :— 

1st. The velocity of issue could not have been much more than 
1°8 times that of the vessel. 

2nd. The resistance of the Waterwitch at a speed of ten knots 
an hour, and an average draught of 9}ft., could not bave been 
much over 4800 Ib., instead of the higher value I have heretofore 
allowed in favour of the vessel’s performance. 
eo The — effect attained could not oe much exceeded 

per cent. of the gross engine power expended. yd 

4th. The proportions of ig + oa conduits and discharge 
nozzles, as well as the general arrangement, were such as to give 
very nearly the maximum useful effect attainable with this form 
of centrifugal wheel. 

I had not the advantage of witnessing the deep-load trial on 
January the 16th last, but if due allowance be made for the addi- 
tional draught, the results, as far as published, indicate about the 
same useful effect. ‘ 

And now, Sir, let me thank you for the patience you have 
shown to myself and others in ventilating this subject during the 
last four months. For myself, I think 4. have now done, and I 
cannot conclude better'than by summing up the whole in the same 
words as I have already used:— 

** The less we meddle with the water in its ji é through the 
vessel the better. It ought never to be endowesbvith 1 the velocity of 
the vessel at all, wholly or in part, but simply gyade to pass through 
it, entering towards the bows, making, as nearas possible, a straight 
horizontal run through the sshortest possible channels, and receiving 
its slip-pressure only on leaving.” ) 

Any scheme which can be made to fulfil these conditions might 
fairly be expected to realise an efficiency of 40-to 45 per cent., with 
the liberal allowance of 30 per cent. for necessary losses connected 
with engines and machinery, and raise the speed of such a vessel 
as the Waterwitch from ten to thirteen knots an hour and up- 
wards, for the same engine power expended. Even thus, however, 
it is doubtful whether hydro-propulsion could be made to compare 
favourably with first-class examples of the screw and paddle in 
point of economy, but taking into account its many and important 
practical advantages—in particular, if all the appliances, engines, 
and machinery, are some feet well below the water line in the bilge 
of the vessel on either side amidships, an ment not only 
attainable but also the most convenient and desirable every way, 
with no projection of nozzles, which, with suitable adaptation of 
the exterior lines of the hull, is wholly unnecessary—we cannot 
doubt that in some cases, for war vessels especially, it would be a 





| most valuable, as I believe it will soon. be found to be an indis- 


pensable, auxiliary to the old-established methods of propulsion. 
February 20th, 1867. . J, A. L, ATREY, M.A. 
P.§!—I have read ‘and carefully considered Mr. Napier’s letter 
in your last week’s ‘impression, and may here at once state that 
there is nothing ‘whatever in it that would induce me in the 
slightest degree to altér or modify my views about the power 





necessary to producea given jet. On the contrary, his illustration 
under ‘the form of an imaginary gigantic siphon—for such it really 
is—with a pump piston in the ascending arm, would very well 
serve me to prove the correctness of my measure of the power 
required, as being just double that which he infers; or I might 
replace it by a much simpler arrangement, securing all the essen- 
tial conditions without raising the water at all, which is wholly 
unnecessary for the purpose. This I shall be happy todo in a 
future letter fully and conclusively, if you and your readers are 
not already heartily tired of the subject; but for the present I con- 
tent myself with this statement, in justification of the formula on 
which I have founded the foregoing analysis. 

February 25th, 1867. J.A. LL, A, 





THE EFFICIENCY OF PROPELLERS. 

pe Shay the first paragraph of Professor Rankine’s letter on 
the we subject in last week’s ENGINEER he says that by 
sudden communication of motion he means exactly what I do 
by collision, and that he considers the real definition of 
collision to be ‘‘sudden communication of motion by pressure.” 
Now I have several times shown, by reasoning and by a variety 
of illustrations, none of which Dr. Rankine disputes, that 
velocity may be imparted with any degree of suddenness without 
any leas at all, and that the greatest possible loss from collision 
may ‘he coincident with very gradual variation of velocity; but 
whetDr, Rankine, in the same paragraph, describes the loss as 
that ing- from two bodies having a relative velocity before 
comi into contact, he concedes precisely what I have contended 
for ti hoyt, for I haye always said that the loss is caused by 
the elling instrument moving at 2 different rate from the 
water, and that-thé loss is exactly edjtivalent, in the case of a 
propeller moving at a uniform rate, to that arising from a mass of 
definite magnitude, or indefinitely small coming into contact with 
a mass indefinitely great, but however great the relative velocity 
of two bodies before acting on each other, there is no limit to the 
slowness with which they may be made to acquire the same 
velocity, and the loss of ris viva will be just as great as if the 
collision had been very sudden. 

2. With the definition of the loss now agreed upon the argu- 
ment is brought to an end, for it will be impossible under that 
definition, if the feed is made to acquire the forward velocity of 


: p 
the vessel, to reduce the power required to do so below , but 
dg 


a portion of this is recovered by the gain resulting from obtaining 
the water at that velocity for the engine to act on; and more may 
be recovered, as, for instance, by taking the supply to the pumps 
from the level 0 in the diagram in THE ENGINEER of Feb, 22nd, 
p- 161, 

3. In paragraph two Dr. Rankine objects to my observation 
that he makes the power expended in checking the feed vary 
between a certain quantity and the double of it, but he says f may 
vary beween 0.and 1. Now if f= 0 the power expended in check- 
ing the feed would be VW" + 0, and if f = 1 it would be 

2g 
> + a. which I consider is making the power vary between 
29 29 
a certain quantity and the double of it. 

4. I have tried in vain to understand paragraph three. I sup- 
pose ** velocity y” in the third line is a misprint for ** velocity v,” 
ut there is nothing said about the size of the discharge pipe, or 

whether the pumps are supposed to be taking away the water, 


and yet the elevation could only be equal to “— if there were no 
a9 


outlet pipe, when of course there would be no velocity through 
the inlet pipe, and when, therefore, its shape would very little, if 
at all, affect the elevation. 

5. As Dr. Rankine objects, in the last paragraph, to the suppo- 
sition that in his calculation relative to the limit of efficiency of 
paddles, he assumes that the quantity of water acted on is that 
which would be measured by the area ‘of the paddles, and the 
distance passed over by the vessel, I cannot conceive what quantity 
he adopts as the base of his reasoning, and am, consequently, 
quite unable to reply to his second last paragraph. 

Birkenhead, March 4th, 1867. R. D. NAPIER. 





THE WORK STORED UP IN MOVING BODIES. 

Srz,—In your impression of the 22nd inst. Mr. FitzGerald asks 
for an explanation on a point of dynamics. The question is: 
How it can be maintained that forces vary as the velocities they 
generate. Anditseemsstrangeto Mr. FitzGerald that, in consequence 
of that rule, the work done by a force in a given time varies as the 
square of the force and not directly as the force. Most people, 
perhaps, think with Mr. FitzGerald, that a double or triple force 
performs, in a given time, a double or triple quantity of work, or of 
energy, in a moving body, which are equivalents. Nevertheless 
it is wrong, and that opinion is probably the result of the fact, 
that many words, such as power, energy, force, strength, Xc. Xc., 
are not always used in the same sense. In dynamics the work 
done by a force varies jointly as the force and the space through 
which the body has moved, and since the space varies as the force, 
this being constant, we may also say the work varies as the square 
of the force. An example will serve best to explain the matter. 
We have only to deal with constant forces, and these are best repre- 
sented by the gravity. Attwood’s machine allows the same mass 
to be moved by different weights. _I shall show by this machine 
that the force ought to be measured by velocity if the work done 
by raising a body is measured by the product of the weight of the 
body into the height to which the body is moved. Suppose the 
weights on sucha machine are G at one side and G + G’ at the other 
side of the pulley. Then the force acting to produce motion is the 
weight G’, and this will move thé whole mass 2G + G’ inacertain 
time through a space s. The work stored up in the mass is then 
equal to G’ s’, as such a work would be required to remove the 
bodies into their first ition, since by this process one body of 
the weight G + G’ is to be raised to a height s’, while at the other 
side the weight G falls through the same space. Suppose, further, 
the very same mass of the weight 2G + G’ being distributed in 
such a way, that the difference of weights at the two sides of the 
puiley is equatto G". The force G' will move the mass through a 
space s", the time being the same as before, and the work stored up 
in the mass willbe w= s" G". The experiments with that 
celebrated machine give further the proportion, 

s; G=7:G@’ 
consequently we get F 
=s'G'= 1.6% 
w=s'G Fethed 


If we here make G’ equal to the unit of weight, the space # will 
be constant as long as the whole mass is constant; and therefore 
the equation shows that the work stored up in a moving body 
varies, in fact, as the square of the force, as long as the force is 
constant. ; 

This result, proved by Attwood’s machine, compared with the 
other, that the work varies as the square of the velocity, which 
according to Mr. FitzGerald is stated by Mr. Henwood’s experi- 
ments, gives at once the result that the velocity varies as the force. 
If, therefore, in the science of dynamics the force is measured by 
the velocity which it produces in a certain time, this is in con- 
formity with experience. When anything performs work which 
varies as its intensity, then it is in reality no force, but an equiva- 
lent to work, which is only changed into another form of work, or 
one of its equivalents, and which is erroneously called force. 

February 28th, 1861, 0. Henrict, Ph. Dr. 





SAFETY VALVES. 


S1r,—Having often noticed that a safety valve seldom rises 
more than is sufficient to spring a mere leak in the top of the 
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biler, and having read with great interest Mr. Thomas Baldwin’s 
pper and your leading article on the subject, it appears to me 
quite time we had a valve which would combine a little safety 
wth simplicity, for the valve now in use evidently only possesses 
th: latter virtue. 

‘et us look at the requirements :— 

. We require a valve, large enough to save a boiler in case of a 
larye quantity of steam forming suddenly. 

‘ A valve on which the steam in its own immediate neighbour- 
hod shall have no inflténce. And, therefore, 

3 Actuated by independent means. 

4. It must be capable of rising to the extent of one-fourth of 
its ciameter. cee 

5. There must be as little friction of parts as is possible. 

With others of minor importance. 
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_ Now it is evident that we must use an equilibrium valve. The 
lifting apparatus is not so easily decided upon. A piston must 
have friction, so that won't do. A steel bellows-spring would 
corrode. I think we might use a bellows-spring made of discs of 
sheet brass, with a hole at centre, soldered alternately at inside 
and outside edges. I enclose a sketch, hoping some of your more 
ingenious correspondents may suggest something better. 
Victoria Graving Docks, E. 








T. 8S. EL 





Sir,—In my pages on Safety Valves read at the Society of 


Engineers, and published in No. 
Table II, is used instead of 27 lb. 
_ It may be desirable to show how the maximum value for p given 
in equation (13) has been obtained, as it seems now to be attracting 
much attention. 

The following equations are taken from my paper, and will be 
found in your last number but one :— 

“ Sea = 
— 7392°5 4/ p oee__¢-ee . . . 6) 
s=S0Bgp-°..... - 1H 

Making n = ‘941 in (10) then 1 — n = ‘059 in equation (11), 


s = 30°36 1 
Pp 


y= 


Therefore 


a: = 330°36 
z* 
Substituting these values in (6) it becomes 
2” } 
"= De 7302°5 ( p'—*—‘gi-* es 


Neglecting the value 7392°%,.as not affecting the maximum, and 
squaring both sides (14) becomes 


. (14) 


a tpl — #2 — gir gi-n 
ites ; 
Making p the variable and differentiating, we have, by placing 
the result equal nothing, 
(in) —gnb4en_% =0 
p* p” px” 
Transposing and reducing we have 


y= 


1 
2 —(Sn—l\n—-71 ‘ . (15) 
p.™ Zn 
For dry saturated steam having the temperature the same as 
that of the water from which it is being produced, we know from 
Regnault’s experiments that n = “941 very nearly, which gives 
x cine 
— = 68352 
or p = 25°19 lb., the point of maximum velocity of flow of steam 
of the same density as that in the boiler. 
If the steam be of a drier nature than that just named, and 
about intermediate between common steam and steam in the per- 
fectly gaseous state, then n = °86, and 


= = 54406 
s P 
giving p = 27°16 lb. 
In both cases x = 14°7 Ib, the pressure of the atmosphere. 


7 or steam in the perfectly gaseous state we shall have n = ‘767, 
an 


= = 4931 
. Pp 
making p = 29°81 lb. 


Bury, Lancashire, March 5th, 1867. 


THomMAs BALDWIN, 





TRON-CLAD SHIPS, 
Srr,—Although I must agree in many respects with the views 
id down in the article in your last impression on iron-clad ships, 
I cannot agree with you that the armour would be employed to as 
good purpose in the casemated as in the turret ship. You have 








g 582 of THE ENGINEER, I find that | 
“Yate” is printed for Tate, and ‘37 lb.,” immediately before | 
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apparently overlooked the fact that the turret ship could at one 
time bring twice as many guns to bear as the broadside ship; that 
is to say, if she had three turrets she could bring all six guns 
against the three guns of the broadside ship, and this would be 
no small advantage. I have no doubt that many of your readers 
like myself take much interest in the question of broadside versus 
turret ship, without pledging ourselves to either system; and I 
trust that you will, therefore, give this letter a place in your valu- 
able journal. T. D. F. 

Falmouth, March 5th. 

[It must be conceded that the best armour-plated ship, of mo- 
derate size, which can be produced, will be, ale all, but a com- 
promise. We cannot combine, in one comparatively small vessel, 
the advantages of a Northumberland, a Royal Sovereign, 
and a Miantonomoh. Something must be sacrificed, and we 
believe that in the ship we have sketched less is sacrificed 
than in any other design which has yet been The 
objection urged by our correspondent Jess force than 
he thinks, and we did not overlook it. If the turret ship were in 
action with more ships than one, she could not bring all her guns 
to bear on one side, unless, indeed, she were content to receive the 
fire of one foe without returning it. If she were engaged with a 
single ship of the kind referred to, her position would not be much 
improved. The turret ship could not fire right a-head. The case- 
mated ship could, and in moderate weather a smart captain, aided 
by his twin screws and high speed, would fight his battle end on. 
The turret ship could then at best only bring two guns to bear, 
unless her captain was content to expose his full broadside to the 
casemated ship. One of the great advantages of this last is the 
full development of the end-on system ; but this fact our corre - 
spondent has forgotten.—Eb. E.] 





MR. W. H. JAMES. 

Srr,—The interesting article in your last number on that able 
pioneer of the high-pressure engine, Trevithick, with its sad 
picture of his declining years, reminds me to ask you the favour 
of a few lines to appeal to the sympathies of the engineering 
world in favour of Mr. W. H. James, whose father (Wm. James) 
spent much time and a considerable fortune in planning and 
surveying some of the earliest passenger railways. When Stephen- 
son was promoting the development of the locomotive engine the 
two Jameses entered into an agreement with him and Mr. Losh, in 
1821, for the use of their improvements in boilers, consisting of 
the application of tubes thereto. However, the father’s fortune 
was partly exhausted for the public advantage, and the remainder 
becoming involved, only proved a source of annoyance to the son. 
Like many sanguine inventors, Mr. W. H. James has not obtained 
much benefit from his devotion to the mechanical arts. He was 
well known to some of our leading i s lately d d, bu 
now finds himself in his seventy-first year destitute. Mr. W. 
Lyon, of the Asylum-road, Peckham, S8.E., has been very kindly 
exerting himself on his behalf to raise an annuity for him, and 
will gladly send further information or receive contributions for 
him. STEPHEN 8S. TayYLeR. 

Peckham Rye Common, 8.E., March 4th, 1867. 


Copy of the original agreement in respect to locomotive engines be- 
tween William Losh, George Stephenson, William James, and 
William Henry James.—Dated September 1st, 1821. 

‘* Know all men by these presents, that we, William Losh, of the 

town and county of Newcastle-upon-Tyne, ironfounder, and George 

Stephenson, of Killingworth, in the county of Northumberland, 

engineer, in consideration of five pounds of lawful money to us 

paid, at or before the sealing and delivery of these presents, and 
in consideration of William James, Esq., of Westbromwich, in 
the county of Stafford, miner and engineer, giving his recommen- 
dation and best assistance for the using and employing of locomo- 
tive engines, for which we, William Losh and George Stephenson, 
have obtained two letters patent, on such terms as we shall by 
writing direct and appoint. We, the said Losh and Stephenson, 
have granted and assigned, and by these presents do grant and 
assign, unto the said William James, his heirs, administrators, 





and assigns, one-fourth part or share of our rights and patents in | 


the exclusive use of the locomotive engine for working on railroads 


secured to us by certain Acts of letters patent of his late Majesty, | 


and of the profits arising from the granting the use thereof to any 
other party or persons whomsoever, such fourth part or share of 
the use, right, interest, and profits to be confined to engines made, 
used, and sold in that part of England and Wales lying south of a 
line drawn from the town of Liverpool to the town of Hull: To 
have and to hold such fourth part or share of the said patent 
right and profits from the date hereof, unto the said William 
James, during the term of the said letters patent. 
*“* Given under our hands and seals this lst day of 
September, 1821. 
““Wittiam Losn, 
“GEORGE STEPHENSON, 

* And in consideration of such grant of one-fourth share in their 
patent William James agrees to allow the said William Losh and 
George Stephenson to adopt any improvements and the introduc- 
tion of tubes to their boilers, as contained in the letters patent of 
William Henry James, son of the said William James, as granted 
to him in the reign of his present Majesty. 

“Signed, 
** WILLIAM HENRY JAMES, 
“* WILLIAM JAMES.” 
** Dated}ist September, 1821.” 








MESSRS. BROWN AND WILSON’S DONKEY 
PUMPS. 

Every engineer who has had much to do with steam machinery 
is aware that the boiler feed pump gives more trouble, costs more 
money in repairs in proportion to its size, and is more difficult 
to keep in order, than any other portion of the machine. This is 
the fact even with stationary engines of large size, and with smaller 
engines the evil is greatly increased. The injector fought its way 
easily into favour, and that it did so is evidently due to the imper- 
fections of the rival which it had to supplant; but the injector, 
admirable as it is, is not without defects. It will not draw cold 
water except from extremely moderate depths, and it will neither 
draw nor force hot water. While it acts as an admirable auxiliary 
to the pump it certainly has not, and can not, supersede 
it as a boiler teeder. There is, therefore, plenty of room still for 
a good pump, and especially for a good donkey-pump, to perform 
all that the injector can perform and a little more. Hundreds of 
boilers are in use unaided with any steam engine, and now a feed- 
ing apparatus complete in itself is essential. Nor is it always 
convenient to depend on the principal mover for the supply of the 
boiler with water. Marine engines and large stationary engines 
cannot dispense with the aid of the donkey; and had not the in- 
jector been introduced the employment of donkey engines in 
feeding enormous boilers, which was rapidly extending a few years 
since, would have become universal, But all the donkey pumps 
with which we are acquainted, save that we are about to describe, 
are open to two objections; they are heavy, and they are expen- 
sive. This weight and expense are entailed by treating them as 
though the work they had to do was to cause the revolution of a 
fly-wneel. Nothing can be more erroneous. The real work to be 
performed consists in pumping, and for this only a reciprocating 
motion is required. A fly-wheel has but to carry the engine over 
the centres, and it is rendered y simply b the valve 
cannot be worked in practice without the aid of a revolving shaft, 
Every attempt made to dispense with the rotary action of the valves 
having failed, if perhaps we except Worthington’s pumps, which 
are, however, too expensive to compete successfully with cheaper 
apparatus. 

The pump we illustrate on the next page is the invention of 
Mr, A. B. Brown, of the firm of Brown and Wilson, engineers, 











Vauxhall Ironworks. It will be seen ata glance that while embody- 
ing many of the general features of the ordinary donkey pump, 
it differs materially in other respects. The piston rod and pump 
ram are all in one piece, and the valve chest is fixed on the end 
instead of on the side of the cylinder. The work of the engine 
should be nearly all expended in pumping, and therefore the 
strength and weight of the hine are trated in the steam 
cylinder, piston, pump, and ram. A rotating shaft is required to 
put the slide valve in motion, but the valve is so small that the 
resistance is trifling, and therefore a very light shaft suffices. To 
drive this shaft a connecting-rod is needed, but here again the 
work is so light that the complication of strap and cotter joints, 
movable brasses, &c., is dispensed with, and instead we have hard 
steel working steel. Every moving part of this portion 
of the machine is made so light that it is exposed to few strains, 
and is therefore strong, steel being used throughout as an addi- 
tional precaution. Weare thus provided with an apparatus of 
extreme simplicity, for which—and we speak from an extended 
pa acquaintance with the capabilities of the pump—nothing 

been sacrificed to efficiency, and as a direct result of this sim- 
plicity and the skill with which machine tools have been brought 
to bear in the manufacture of the apparatus, it can be sold at a 
much more moderate price than heavier and more complex pumps 
capable of pumping only the same amount of work. 

Our drawings are so complete in themselves that a short descrip- 
tion will render the construction of the pump perfectly clear. 
The cylinder and pump are cast in one, with the connecting 
bracket or framework which can be bolted to the boiler to be fed, 
a wall, &. The perfect parallelism of their axis is ensured by 
boring them both out with the same bore at one operation. It is 
not very usual to bore out the barrels of plunger pumps, but Mr. 
Wilson uses a ram accurately fitting the barrel inside. No room 
is left for air. The vacuum within the barrel is therefore good, 








and the pump will, asa consequence, draw from very considerable 
depths with great certainty ; and will work boiling water of 
course without a lift-on the suction side with as much ease as 
cold water. 

The valves, as will be seen from the section, are spherical, 
having cages to guide them; they are found to be very simple and 
durable, and at the unusually high speed of 200 revolutions per 





minute they make little or no noise, owing to the large area of the 
valve seat and pipes and the short lift assigned to the ball. The 
| seating of the balls is never more than one sixty-fourth of an inch 
| in breadth, which effectually prevents the recoil of the valves, 
and when the latter are made of a little harder brass than the 
| seating they are not in the slightest degree marked. The piston 
rod and plunger are cast in one piece, bored out, as shown, to 
lighten it. At the centre a tapered hole is bored out to receive 
the connecting-rod, on a plan very similar to that of an ordinary 


stop cock, The piston is accurately fitted to the cylinder, 
and is rendered mn gay in the smaller sizes by an 
| expedient first we believe, by the late Richard Roberts. 


This consists of three small square cut grooves one-sixteenth of an 
, inch deep and one-sixteenth of an inch wide. The theory of the 
action of these grooves is hardly settled yet; according to one 
hypothesis, ‘‘ water collects in them and makes a tight packing,” 
not to be expelled by the action of the steam in the small time 
occupied in completing one stroke. According to another, the 
steam leaks into the first groove under the full pressure in the 
| cylinder, but the pressure in the groove is less than in the cylinder, 
| by the amount required to force the steam through the small space 
} ther for its passage. The steam leaks into the second groove, 





erefore, from the first under a diminished pressure, and so on. 
is theory is hardly so satisfactory as the first, inasmuch as it 
would appear that a direct communication existing right through 
from one side of the piston to the other, grooves out of the direct 
| line of this communication could not act the part assigned to them. 
| Without pronouncing any definite opinion on this subject we may 
state that small pistons, such as those used by Mr. Brown, are 
rendered practically steam-tight, especially at high speeds. 
| In the larger sizes of pump, however, steel wire rings are fitted 
to the piston jin. wide and jin. deep, these by these own spring, keep 
| the piston tight with but little friction. 

The valve face is placed at right angles to the axis of the 
cylinder and crank shaft, and being on the same level with the 
| cylinder end, both are planed at one operation. The induction 
and exhaust steam branches are both cast in one with the cylinder, 
thus dispensing with any steam couplings on the valve chest; by 
this means the valve chest, &c., can in a few minutes be removed, 
| and the piston and valve examined without disturbing any steam 
pipe connections. The slide valve is made of very hard gun metal, 
which can scarcely be cut with a file, and has horns or guides on 
its back; in these a crank-pin, fixed on the end of the fly-wheel 
shaft, with a roller, works imparting to the valve a reciprocating 
movement, while the vertical motion of the crank and roller is 
freely permitted in the horns of the valve. 

The crank is made of steel in the form of a disc, the side next the 
steam chest being faced, the pin carrying the roller being polished 
and then hardened; the roller is made of a length of cold drawn 
steel tube also polished and hardened With surfaces finished in 
this way no difficulty is found in working them enveloped in steam 
and without oil. They have been taken out of pumps after work- 
ing constantly forfour months, and the wear has been found to be 
inappreciable, the working parts having acquired a polish like that 
of a speculum reflector. 

The crank shaft is also constructed of steel, and screwed in and 
pinned to the disc crank; a stuffing-box is provided at the front of 
the steam chest, where the shaft passes through, more as a journal 
than to prevent leakage; as the pressure of steam acting on the 
area of the shaft forces the crank disc against the faced side of 
the chest sufficiently to render it perfectly steam-tight ; the 
faces, however, may in some cases get worn or cut, and then the 
stuffing-box is useful. The other end of the shaft runs in long 
bell-metal bearings on the front of the cylinder-cover, and carries 
a small fly-wheel. The crank pin in this is of steel, rivetted into 
the face of the wheel; the pin has a fine taper, on which the steel 
connecting-rod eye works. Both are made perfectly hard, and the 
lower end of the rod also being made conical, and having an adjust- 
able nut, the rod can be very easily tightened up when wear takes 

lace. 





The patentee of this pump claims to having invented one which 
can full pete with Giffard’s injector, not only in price, 
but in efficiency, inasmuch as it will draw from 30ft. deep, and at 
the same time force into a boiler, and it will also force boiling 
water, thus effecting a great saving in the consumption of fuel. 
It may be argued that there is a loss by friction in such a pump 
which doés not occur in the injector, but the answer is that all the 
exhaust steam can be perfectly condensed in the feed water when 
cold, and pumped into the boiler, thus effecting an economy which 
much more than compensates for the higher loss by friction. 

We may add that a very large number of these pumps are now 
at work. They have been applied to feed boilers of all classes— 
locomotive, marine, and stationary; to fill tanks; and also as 
steam fire-engines in factories. They have also been set to pump 
semi-fluids, tor filtering presses, &c, They are applicable to 
almost any purpose in raising water. 








Coa. Ovrring MACHINERY.—With a view to encourage the de- 
velopment of coal cutting by machinery, the Association of Colliery 
Proprietorsof South Lancashire and Cheshire have decided to offer 
three prizes to the inventors of the best machines for the purpose. 
The prizes are £500, £200, and £100 respectively. 

Sourn Kensincton MuseumM.—Visitors during the week ending 
2nd March, 1867 :—On Monday, Tuesday, and Saturday, free, from 
10ja.m. to 10 p.m., 10,247; on Wednesday, Thursday, and Friday, 
admission 6d., from 10 a.m. to 4 p.m., 1367; total 1i,164; average 
of corresponding week in former years, 11,027; total from the open- 
ing of the museum, 6,574,978. 








DONKEY PUMP. 
BY MESSRS, BROWN AND WILS~N, ENGINEERS, VAUXHALL IRONWORKS, LONDON. 
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PUBLISHER'S NOTICE. 


With this number of THe ENGIneER is issued as a supplement a 
double-page engraving of the Alexandra Palace, Muswell-hill. 
Each number of Tue Encrnerr, as issued by the publisher, will 
contain the supplement, and subscribers and others are requested 
to notify the fact at this office should they not receive it. 





NOTICE. 
The Publisher of Tun Enatneer begs respectfully to inti- 
mate that, in future, advertisements delivered after Seven 
o'clock on Thursday evening in each week cannot possibly 
be inserted in the impression of the following day. 
Though this may be the cause of occasional inconvenience 
it will be a satisfaction to advertisers to know that it 
results from the largely increased circulation of THE 
ENGINEER, which necessitates the going to press at a very 
carly hour on the Friday morning. The circulation of 
Tue Enoiveer has increased nearly thirty per cent. 
within the last two years, and is still rapidly and 
steadily augmenting. 


TO CORRESPONDENTS. 


*,” Letters entended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

*,” Wecannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 

Il. 8, P.—As for as our experience goes, W. and W.'s latest 

J. W. (Manchester).—Not at present, but we believe one will shortly oppear 

BROAD GAUGE —The turntables are not essential, You can use tank engines. 

W. J. C.—Uf both cylinders. The actual horse-power would be, say, five times the 
nominal, : 


X.— We never heard of the pocket-book to which you refer. Write to Messrs. 








Spon or Messrs. Lockwood. 

BAINES’ TURNTABLES.— We omitted to state that the turntable described in our 
last number is constructed by Messrs W. Baines and Co., Soho, Birmingham. | 

PF. B 4B. (Bruxelles). Jf you wil apply to Messrs. Spon, Messrs. Lockwood, and 
Messrs. Virtue, you can obtain catalogues of all the scientific books published 
during the last Jew years. 

M. J. T.—Certainly not. Another person, however, may introduce some improre- 
ment, and tai» out a complete specification at once, before the sir months have | 
elapsed. and thus tnjure you. Jt is better not to make public or sell until you 
hold the complete patent. : 

ANTONIO.—/t would be impossible to say with certainty whether the invention is 
or is not novel without undertaking an elaborate search. In our opinion it is 
novel. Whether it will prove useful ts quite another question. You cannot 
patent the invention after its publication, 

H. 8. — You will not find any collected series of experiments on torsional resistance, 
but much matter dispersed here and there. You had best get General Morin’s | 

Resistance des Matériaux.” Mr. Kirkaldy has published nothing as yet on 
the torsional strength of wrought iron or steel ‘ : | 

SUPPLEMENT. — The supplements to which you allude consist of eight pages 
extra of matter in each number where so specified. You can easily detect any 

’ omission of a supplement by noticing whether the pages are consecutively 

numbered. We havesubstituted the words “ extra sheet” for * supplement.” 

W. &. H.—The idea is not new. The principle of setting signals by inclined 
planes, pressed down by the wheels of the engine or carriages, has often been tried 
tn practice, and has invariably failed. A locomotive engine could not be 


reversed as you suppose. Even to shut off the steam, on your plan, would 


entail objectionable complications ; and, finally, the necessity for employing a gal- 
vanic battery would be fatal to the entire scheme. Even if it were practicable to 
carry out your ideas it would not be advisable to do so, as the use of the appa- 
ratus would lead drivers into habits of carelessness. Why should they look out 
if a piece of ingenious mechanism saved them the trouble? No automatic regula- 
tion of trains or signals can compare for a moment in efficiency with human 
intelligence as represented by @ proper staff. 

A NOVICE.—The rivets on each side of the joint must be equal to the net section 
of the plate taken through the line of rivet holes, as the plates may tear through 
either side of the joining line. If the net section of the plate be \2in ., then, 
supposing that the rivets were each ome square inch in area, the whole joint 
would require twenty-four rivets, twelve on each side. Jt must be borne in mind 
that, as the rivets are always of better and tougher iron than the plates, this 
equality will always make the rivets hold and the plate fracture when a breaking 
strain is applied. In the example sent us our correspondent has not adhered to 
the rule he himself lays down, as the section of his plate and that of the rivets 
are very dusproportionate. He would require thirty-two rivets, instead of 
twenty-two, on each side of the joint. By lengthening the wrappers, and insert- 
tng an additional row of rivets on each side of the joint, it will give thirty-one, 
which practically are sufficient. The joint given by our correspondent is a bad 
example, as the number of plates is too great and the joints are too close together. 
The different plates should be jointed farther apart; as a rule, no two joints 
should be nearer to one another than a couple of feet. It is bad economy to 
try and save the additional expense of a wrapper or two by placing the joints 
too closely. Our correspondent might almost as well make the joints of ail his 
plates in the same vertical line as place them as he has done. 


THE TIPTON PROVING - HOUSE. 
(To the Editor of The Engineer.) 

Sin, -In your description of the machinery at the Staffordshire P ublic Chain 
and Anchor Testing Company at Bloomfield, Tipton, in last week’s ENGINEER, 
there is an inaccuracy which I should like to see corrected, where you say, 
**The principal porvons of the other machinery were put up by Messrs. 
W. May and Co., of Birmingham.” This is only true in part, as the 20-horse 
power vertical non-condensing engine and boiler, with the whole of the haul- 
ing gear, shafting, fan, &c., were made and fixed by Messrs. J. and G. Davies, 
of the Albion and Limerick Engine Works, Tipton; and the heavy castings 
for the trough, &c., were supplied by the Horseley Company. Messrs. W. 
May and Co. made and fixed the power pump and press cylinder, &c., attaching 





| itself. 


Monday, March 15th, at half-past eight p.m.: ‘‘The Recent Campaign in 
Bohemia,” by H. M. Hozier, Esq., Lieutenant 2nd Life Guards, Topographical 





Staff. 

Advertisements cannot be inserted unless before seven o'clock 
on T) evening in each week, The charge Sour lines and under is 
three shillings ; each line afterwards, eightpence. line averages eight words ; 


are the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, tf preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 158; 9d. 
Yearly (including two double numbers) £1 \18. 6d. 

It credit be taken, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad, 

Lettters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR, GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 
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TRADE UNIONS. 

Iv a recent article on the present working of trade 
unions we pointed out at least one of the principa 
evils of the system in its modern development. 


power of using funds subscribed ostensibly for benevolent | sti 


objects, and really representing a large proportion of the 


l 
The | the law placed altogether beyond the control of their con- 





with the difficulties of this of the subject will be no 
small portion of the duties of those deputed to frame an im- 

rovement on existing trade combination laws. But a re- 
erence to some of the edicts issued within the last two 
or three years will show the necessity for suppressing this 
tyranny; and a very wholesome check at least could be 
placed on it by rendering the committee personally liable 
to refund on demand the subscriptions of members who 
may decline to act in conformity with any edict not in 
unison with the original “articles of association” under 
which they joined the body. Such a liability would only 
place the executive of trades unions on a par with the 
directors of public companies, who can be proceeded against 
by shareholders if they divert the funds of the company 
into channels not contemplated in its prospectus and articles 
of assoviation. What is common justice to capitalists sub- 
scribing funds for adefinite purpose should also be meted 
out to any other body similarly circumstanced; and, not- 
withstanding amalgamated associations and congresses of 
delegates, we know that such a relief would be hailed with 
joy amongst the great body of working men who find them- 
selves and their subscriptions carried they know not 
whither by men who have gradually assumed the powers 
of absolute dictators, and who are now by the failure of 


tuents. ; 
In our whole system of political and commercial economy 


savings of labour, for purposes totally at variance with | there is no parallel for the position now occupied by the 
their avowed intention, is too dangerous to be longer | committees of these societies, and the thoroughly extra- 


entrusted to persons by whom it bas been fearfully abused. | 
That funds so placed are now illegally held and unpro- 
tected by the ordinary operation of statutory law is not 
enough: the commonest justice to a large class of the popu- 
lation requires a more effectual barrier against a system 
bordering cn fraud, and demands that contributions to 
benefit funds shall be positively protected from all possi- 
bility of perversion at the will of men who use them only 
for evil. In the case of societies having, amongst a whole 
code of laws, most of which are framed in the true interest 
of their constituents some few which allow of this abuse, and 
thus change the entire objects and action of the body, the 


| remedy is simple: a positive prohibition of such a com- 


bination must be enforced. Let union for the purpose of 
dealing with wages stand by itself; no one has a right to 


| deny it the protection of the law, but to allow it at, its 


pleasure to make away with the provision toilfully laid by 
for sickness and distress, for old age and infirmity, is too 
great a temptation for ordinary men, much more for trades’ 
delegates. 

In the commoner instance of associations amongst whose 
rules no powers are found for the expenditure of money on 
any but strictly provident and almost charitable objects, 
the remedy should be still more easy. Are not the com- 
mittee in the position of trustees for the disposal of such 
funds, and would they not, like any other trustees, be 


liable to a criminal prosecution for their slightest per- | 


| 


version from the objects placed before the public as an | 
inducement to subscribe them ? If there exists the slightest | 
doubt on this subject, that doubt should at once be cleared | 
|we find at page 68, the following item, “ Rewards to 


up by such an enactment as would bring the disposers of 


these trusts under the same obligation to respect the in- | 


tegrity of theiradministration as exists in the case of directors 
of public companies, the executors under a will, and, in fact, 


all functionaries to whom other people’s money has been | 


confided. 

Assuming that these two distinct and widely differing 
functions will sooner or later be divorced, and passing 
over the more obvious fact that they should never have 
been combined, we come to the greater difficulty of dealing 
with the trade unions (for wages purposes) standing by 
When first conceived the men combining placed 


| before themselves only the fixing of a certain arbitrary 


| 


the pump rods to cams fixed on the fly-wheel shaft of the engine direct, and | 


not driven by “ gearing or belts from the pulley shaft,” as described. 
March 6th, 1867. 





Cc. B. 
HEAVY LATHES. 
(To the Editor of The Engineer) 

Sir,—Some weeks ago there appeared in THE ENGINEER a description of 
two lathes which were at work at Woolwich Arsenal, in which it stated that 
the lathes in question were the largest and heaviest in the world. That state- 
ment has raised a smile on the countenances of many of your readers I have no 
doubt. It appears to me that some mistake has arisen, seeing that not very 
long ago a description appeared in THE ENGINEER of a heavy lathe at the 
Mersey Ironworks, Liverpool, which—I speak from memory—was 5ft. Gin. 
height of centre, and capable of turning a shaft 65ft. long. The Woolwich 
lathes are but 4ft. 3in. centre, and 36ft. long, being little more than half the 
dimensions of the Liverpool lathe. I should like, with your permission, to 
invite some of your correspond to send dimensions of heavy 
lathes within their acquaintance, and 1 think we shall soon find the Govern- 
ment somewhat behind in this respect. There is another point to which I 
should like to call your attention—it is the competition of the Government 
with private establishments in this line. With respect to the workmanship of 
the Woolwich lathes I cannot speak, not having seen them; but I have every 
Treason to believe that were the cost of them compared with the cost of similar 
— from a first-class tool maker it would cause a slight elevation of the 
eyebrows. Z 

Mareh 6th, 1867. ee 
{The length of a lathe bed is no measure of the dimensions or o the power o, 

machine, The Woolwich lathes are, we believe, the largest in f Bem eet ha 

the weight and dimensions af the headstocks and gearing, and the cut they can 
take. They do not require long beds, because the guns which they were con- 
atom ror - > _s — = or 20ft. in length. Their workmanship 
eaves jing to lest and their price was - 
ae shah: . pri much less than our correspon 








MEETINGS NEXT WEEK. 


INSTITUTION OF CIVIL ENGIXEERS.—Tuesday, March 12th, at eight — 
Discussion upon Captain Tyler's paper, “On Steep Gradients a4 Gee 
Curves on Kailways;” and, time permitting, the following paper wili be 
read: “ Memoir on the River Tyne,” by Mr. W. A. Brooks, M. Inst. C.E. 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—Wednesday, March 13th 
4 —_ p-m.—**On Breech-loading Gunes,” by Wm. Meakin and F. H. 
0 





hOYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meeting 


rate of wages, and the mutual support of their fellows in 
obtaining that rate. However short-sighted and impolitic 
such a course was, it was at least legitimate. It wasof no 
avail to point out to very ignorant men that such artificial 
elevation of any staple must lead to the introduction of 
competition elsewhere, and to the use of all available sub- 
stitutes, as it has done; or that any general use of their 
weapons would be met by a still more powerful combina- 
tion of other interests, as it will be. Their plan of operations 
served the purpose of the hour, and, so far as demanding 
higher wages went, was, as we admit, legal. But the ope- 
ration of trade unions when first founded and as at present 
developed are two very different things. Originally they 
had but one aim which, though misguided, was at least 
admissible. Now they have one honest but foolish purpose, 


legal power they hold is daily augmenting with the sub- 
scriptions which pour into their treasuries from men, most 
of whom only pay them because if they did not they 
would lose all they had already paid. in thus pointing 
out the faults of a system which has of late become an evil 
of the greatest magnitude and the most extensive ramifi- 
cation, and calling for definite legislation to correct them, 
we feel that without active support from the intelligent, 
industrious, and thinking men of the working class legisla- 
tion will be of little avail. As long as men who have 
steadiness, good ability, and an honest principle will throw 
money into a fund which may all be devoted tothe support 
of the idle and dissipated, they may rest assured that orga- 
nisations of some kind will be kept up for the ps of 
receiving and spending those funds. As long as the greatest 
talkers of local unions can get themselves sent up to Lon- 
don by hundreds, and paid and supported to talk there, 
the real working mechanic may rely upon it that some 
machinery will be provided for transferring the money 
from his pocket to that of the talkers. As long as the 
minority in the country, who are idlers and bad workmen, 
can frame laws to deter the majority, who are good men, 
from doing as much and as g work as they can, these 
latter have themselves to blame more than any want of 
laws for the anomalous and unsatisfactory position in 
which they and the funds are placed. 


THE GOVERNMENT GRANT TO INVENTORS. 


Ix “Army Estimates for 1867-68,” a white book, 
which may be obtained at Hansard’s for a few shillings, 


Inventors, £22,000,”—that is to say, the — when 
voting supplies, is expected to nt the sum of £22,000, 
to be distrabuted omen’ imuaene, General Peel said, not 
long since, that the English Government had never been 
accused of rewarding inventors too liberally; and if the 
House gives no more than the sum named, it will certainly 
maintain the character which it has earned in this respect 
fore conomy, if not parsimony. Yet, moderate as is the 
amount, the mode of its expenditure deserves a good deal of 
attention. Several persons are entitled to be rewarded as 
inventors; apd the smaller the sum to be distributed the 
greater is the necessity that its distribution should be 
conducted with a full appreciation of what is due to each 
claimant, and a determination to do strict justice to all 
parties. The money will be paid out of the public purse too, 
and the public have a right to demand that it shall not be 
wasted. The first question which will be asked is, “ Who are 
to get it?” and this set at rest, the query naturally follows, 
“How will it be divided ?” Until the War-o‘lice has spoken 


‘out, it is, of course, impossible to set either point at rest 


and fifty which besides being unwise in the extreme, are | 


so many outrages on the plainest principles of justice. The 
committees who might if they would, form a usefully in- 
fluential class in the community, waste their energies on 
attempts to prevent others entering their trade, or to limit 
the hours of work below those prevailing anywhere else 
for the express purpose of reducing production artificially, 


and thus creating a necessity of which they take advantage. | 


They will combine powerfully to dictate toemployers whom 


they shall place over their workpeople as foremen; and on | 


what species of contract those employers may engage with 
any workmen whatever; and there are not wanting 
instances in which men convicted of gross acts of negligence, 
and dismissed by their employers on that account, have 
been forced back upon them by the threats of a strike. To 
say nothing of intimidation against which the law is suffi- 
ciently clear, and which it will now punish whenever com- 
plained of, there exists a wide-spread system of persecu- 


with absolute certainty. Yet we fancy we shall not be 
far from the truth when we state that the greater portion 
of the grant will be divided between Major Palliser and 
Mr. R. S. Fraser, in the proportions of £15,000 to the first 
mentioned gentleman = £5000 to the last. Such is the 
rumour which has reached us. We trust that it may turn 
out to be without foundation. We have no fault to find 
with the selection made by the War-oftice; both the 
gentlemen named deserve a recognition of their services, 
but nothing can be much more objectionable than the distri- 
bution proposed. In order to see in what respect, it will be 
necessary to understand what each man has done for the 
nation. In other words, to perceive for what services he 
is to be paid. 

Major Palliser has been experimenting for some years 
on the construction of guns, hitherto like many other 
inventors without much success—at least his success 
has been so small that none of his guns have as yet 
been adopted in the service. He proposes to strengthen 
cast-iron guns by boring them out and lining them 
with a steel tube, which tube is gradually dilated 
by the firing of successive charges until it fits just so 
tightly that the cast iron lends all the assistance of which 
it is capable without being unduly strained. The theory 
has been beautifully worked out on paper, and Major 


tion or “ wrong,” as the new bill has it, by which @// who | Palliser’s wish to render all our old cast-iron guns useful 
interfere with the execution of the fiats of trades unions | at a moderate expense is so laudable that the authorities 
are assailed, and a universal dread, if not terror, prevails | have placed the resources of Woolwich Arsenal very much 
of in any way incurring the displeasure of their committees. | at his disposal. As we have already said, the system has 


Now, it is needless to say that these objects are not and not _yet reached perfection. 


In its present form, Major 


never would be put forward in the rules of any trade union, | Palliser’s gun consists, we believe, of two wrought iron 
and it is equally certain that they are not endorsed by | coiled tage 7H ag any Be may be of steel—over which an 


the respectable and industrious members of unions even | exterior of iron has 


when on strike; nevertheless it is impossible for any one 
to deny that such abuses exist to an incredible extent, and 
that the thousands on thousands of those injured by them 
would cry loudly for redress if they dared. To grapple 


n cast. At least such a gun has 
been recently tested at Woolwich. A weapon of this con- 
struction does not hold out any advantage that we can see 


over the gun wholly of wrought iron even in the matter 


of price; and many eminent authorities denounce in no 
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measured terms the use of cast iron in any form—if for no 
other reason than because a cast iron, or partially cast-iron, 
gun in failing usually kills its crew.:: Whether Major 
Palliser can or can not carry out bis views successfully re- 
mains to be seen, and it is absolutely certain therefore that 
for his guns he is at present not entitled to reward from the 
Government. The £15,000, then, which rumour says he is to 
receive, must be paid to him for his services in introducing 
“chilled” shot, for he has no other claim on the nation as 
an inventor so far as we are aware. Now, almost from the 
first moment that chilled shot were spoken of in connection 
with Major Palliser’s name, we pointed out that the chill 
had little or nothing to do with the merit of the shot, 
everything depending not on the material of the mould, 
but on the iron of which the shot was made. Major 
Palliser does not at first appear to have been aware that 
this was the case. A knowledge of metallurgy is not to be 
expected from militarymen. He did not succeed in getting 
a deep chill with soft irons; as a result, a series of experi- 
ments were carried out at considerable expense. Mixture 
after mixture was tried, and at last success crowned the 
gallant major’s efforts. It must not be forgotten, however, 
that the experiments were unnecessary. Any ironfounder 
would have told the authorities what iron to use if they 
had but explained that they wanted a shot chilled to 
the centre. Even while Major Palliser was, if he will per- 
mit us to use the phrase, groping his way to success, shot 
were cast in sand by others which subsequently proved to 
be quite as good as those cast in iron moulds. Major 
Palliser pinned his faith at first on the cold mould, and 
the cold mould was found insufficient to supply him with 
the hard shot which he wanted. He arrived by a tenta- 
tive process at a knowledge of facts previously well-known 
to others, and therefore we think we are right in saying that 
as far as regards the introduction of a process of making 
shot, Major Palliser is scarcely entitled to reward. Even 
the pointed form of the projectile, on which much of its effi- 
ciency depends, is not his invention, but that of Mr. Jetirey. 

It will be said that having gone thus far we have 
attempted to prove that Major Palliser is not entitled to 
any portion of the £22,000 to be granted to inventors. 
We wish it to be understood, however, that we have no 
desire to convey such an impression. On the contrary we 
think that the War-ottice has done well to select Major 
Palliser as one to be rewarded. It is not to be forgotten 
that he was one of the first, if not the first, to point out 
that hard projectiles might be made from cast iron, and he 
has persistently urged his views until their truth was 
actually demonstrated. This has not been a task of easy 
execution. It has required the expenditure of much time 
and thought; and therefore Major Palliser should receive 
a portion of the £22,000—how much we shall not pretend 
to determine, but we shall endeavour to place our readers 
in a position to decide the point for themselves. 

Two or three years ago England was, to all intents and 
purposes, without a heavy gun. Sir W. Armstrong had 
done his best and worst with breech-loaders. Mr. Whit- 
worth’s guns were either too uncertain in their quality or 
too expensive in their price to supply what we wanted, or 
to satisfy the War-office. Big guns of good quality we 
had none, and yet the royal factories at Woolwich toiled 
almost night and day to supply what we required. No 
expense was spared to provide a good wrought iron gun— 
but this, money could not procure. A price of £20 per ton 
was not thought too much for iron; but the coils made from 
this iron could not be welded with certainty, andjheavy forg- 
ings found their way, literally by the score, to the scrap heap. 
The “wasters” nearly equalled the finished guns in 
number ; and the finished guns required much careful 
nursing to preserve their lives, although they cost immense 
sums. Mr, R. 8. Fraser, M.LC.E., held a responsible 
position in the gun factories from the moment the manu- 
facture of the Armstrong gun was commenced there, and 
aftera time he became convinced that the system of construc- 
tion adopted was radically wrong. The iron used was too 
steely in its texture to weld well, and the guns were com- 
posed of too many parts, nine or ten thin coils being super- 
imposed over a central tube. Mr. Fraser decided on a 
particular system of manufacture. This he submitted to 
Colonel Campbell, superintendent of the gun factories, and 
by his consent an experimental gun was made, and tested 
with the greatest success. Into the details of the changes 
introduced into the system of manufacture we shall not 
enter here. If our readers will turn to THE EnGINeErr for 
June 22nd, 1866, they will find them fully explained. 
The result has been eminently satisfactory. The most 
expensive iron now used costs about £10 12s. 6d. per ton, 
and the inferior iron about £8, The Fraser gun has very 
few pieces, the 12-ton gun consisting of an inner tube of 
Firth’s steel and two coiled jackets. The welds are made 
with the utmost certainty. Wasters there are virtually 
none; and the new guns have displayed powers of en- 
durance which are absolutely unrivalled. Atthis moment 
England, so far from not possessing any reliable heavy 
guns, has got the best guns in the world, and the cheapest 
withal ; and we do not say too much when we assert that 
this is due solely to the labours of Mr. Fraser who has 
been supported throughout by Colonel Campbell. The 
fact cannot be disputed that Mr. Fraser has given us the 
gun with which our battles will in future be fought. Had 
he only done this he would Lave deserved reward, but he 
has saved the nation one hundred thousand pounds already 
and the saving will, in future, possibly amount to double 
this sum in each year. Our readers can now judge 
whether the proposed distribution of the inventors’ 
£22,000 is or is not just and equitable. Has rumour been 
mistaken / Has she changed the name—Palliser for Fraser 
and Fraser for Palliser! We cannot think that.15 per 
cent..on the saying already effected by the deputy-assistant 
superintendent of her Majesty’s gun factories: will. be 
deemed an extravagant reward for the man who has given 
us, in many senses, the best guns in the world at one-half 
the price we paid for guns which were anything rather than 
the best. Our readers will find in another place an extract 
from our well-informed contemporary, the Army and Navy 
Gazette, which contains a few plain figures and statements 
worth perusal. 





We seldom advocate the claims of individuals against the 
nation; never unless exceptional circumstances demand our 
advocacy. Such an occasion has arisen. Mr. Fraser is a 
civilian and an éngineer. He is, ina word, not a military 
man, but one of ourselves; yet nis claims will not be adjudi- 
cated on by civilians. We are at a loss to understand what 
a man can do to deserve a substantial reward if Mr. 
Fraser has not earned one; and we believe that every mem- 
ber of the profession will join with us in asserting that the 
Government will commit a mistake if they suffer his claims 
to pass without adequate and just recognition. We have 
been unwillingly compelled to compare the services 
rendered by Mr. Fraser with those rendered by Major 
Palliser. It is not our fault that the comparison is not 
more even. Such as it is, it has been forced upon us, and 
we can assure the latter gentleman that we have not made 
it invidiously. We will go further, and add that we do 
not wish to imply that £15,000 would be too large a reward 
for his services. Only, if that sum be awarded him, the 
whole vote must be largely increased to enable the nation 
to recompense Mr. Fraser on the same scale. 

In point of fact the £22,000 is not enough to bestow on 
the men who have worked hard to aid us in the develop- 
ment of our armaments. Major Palliser and Mr. Fraser 
are far from being the only individuals who deserve a 
substantial recognition of their services. Jeffrey, Britten, 
Hadden, Lynall Thomas, Lancaster, and Scott, have 
laboured for eight or ten years in the service of the nation, 
and they have all contributed to the improvement of rifled 
ordnance; what reward have they received? The last- 
mentioned gentleman, indeed, has been the first to 
prove in practice that heavy guns can be worked on 
the broadside, and every system of working or form 
of carriage which has been since tried with any success 
depends for that success on the principles he has laid down. 
We believe we are correct in stating that he has never re- 
ceived one farthing of remuneration for his services in this 
respect. We are not now going to speak either for or against 
the button projectile at present in favour with the War- 
ofttice. The invention has been adopted by the Government. 
How have they rewarded the inventor / Studded projectiles 
were first proposed by General Treuill de Beaulieu as early 
as 1842. ‘The idea was twice rejected by the French com- 
mittee on ordnance, and its merits were not recognised 
until the Emperor took up the system, and employed it 
against the Austrians in 1859. But before 1859, while the 
whole question was inchoate as far as France was con- 
cerned, Mr. Padwick without any knowledge of what 
General Beaulieu had done, laid a similar scheme before 
our Government. It was rejected, and was not adopted 
here until French authority had proved its worth. Mr. 
Padwick urged his claims to some reward. He had ex- 
pended much money in advocating the advantage of his 
system. ‘The authorities did not attempt to dispute the 
validity of his claim, but, unfortunately, he had secured no 
patent for England, and they offered him the munificent 
reward of one hundred pounds! Mr. Padwick asked for 
little more than the money he had spent, and he refused 
the dole grudgingly offered him. The facts of Mr. Snider's 
case have been long before the world. We could extend 
our list a little were it necessary. It would be very un- 
wise to spend money lavishly among inventors, but it is 
not more imprudent and prejudicial to our best interests to 
reward with a miser’s hand men who have really done 
good service; and we feel convinced that the voice of the 
country at large will not sanction such a policy, however 
congenial petty economies may be to the War-office. 


THE WEAR OF RAILS, 


PERMANENT way is exposed to so many evil influences 
that its rapid destruction is no subject for wonder. We 
have no intention just now of considering the nature and 
etfect of the various destructive agencies which operate 
upon a rail from the first moment it is put to work until 
it is sent to the scrap heap. There is one special form of 
failure, however, manifested by both the double-headed and 
flat-footed rail, and by the latter particularly, which deserves 
notice. Rails are generally regarded as being destroyed 
by the abrasion or lamination of their tables, but though 
these are, perhaps, the most common forms of destruction, 
they are not the worst. No rail of moderately good quality 
is ever destroyed in this way until it has done a good deal 
of work, the very performance of which is the indis- 
pensable antecedent to its destruction. But double-headed 
rails—that is to say, rails with a central web and top and 
bottom flanges or their equivalents, are frequently ren- 
dered worthless in a very short time by the tread of heavy 
engines, which act upon them in a way which finds no 
parallel in the case of the g rail. The table of the rail is 
not worn out by abrasion, nor is it laminated, but it is 
forced down at one or both sides from the middle web, In 
some cases, but not invariably, the head is ripped from 
the web ; in others the attachment to the web remains 
nearly perfect, the table is squeezed out at one or both 
sides, and bent down. The failure generally extends at first 
over a very short length indeed of the bar. It is developed 
by degrees, but the rail is generally replaced by another 
before the disease can progress very far. In its most 
complete form the bar has just such an appearance as 
it would present if the web were driven nght through the 
table, and in some cases the weight of the rolling stock is 
taken solely by the top edge of the central web. Rails 
perfectly sound and serviceable in other respects are thus 
frequently rendered worthless by the destruction of a very 
small portion of their entire length. It remains to be seen 
how this form of failure is caused, and by what means it 
may: be avoided. The head of a Vignole’s rail may be 
regarded, as consisting of two cantilevers attached to the 
upper portion of the central web. The load on these canti- 
levers should be tolerably equally distributed; the breadth 
of the tread of the tire being much greater than that of 
the table; the rail is therefore exposed to two distinct 
forms of strain, In the first. place the superincumbent 
weight tends to break the rail by,pulling the lower flange 
asunder longitudinally, and by compressing or buckling 
up the top flange or table. ‘This last, again, may be re- 





garded in some measure as a girder carrying a distributed 
load, and supported in the middle, The tendency is 
therefore to split longitudinally down the centre of the 
table, and if this split actually take place then the sides 
of the table will drop. The split seldom takes place at the 
centre of the rail, however, for obvious reasons: More 
commonly the table parts from the central web at one side, 
and in many instances the web apparently penetrates the 
table as we have said, its top edge remaining intact at the 
centre of therail after the inner and outer edges of the flange 
have sunk almost beyond the reach of wheels. The causes 
of this form of failure must be sought in the defective pro- 
portions adopted, and on an imperfect system of manufac- 
ture. It is obviously of the first importance that the web and 
the flanges should be as nearlyjas possible in one piece, but in 
order to get a deep rail with a moderate weight of material 
the web is made too thin, and when being passed through 
the rolls it fails to maintain its temperature as well as the 
mass of metal in the head. The result is-a certain want 
of homogeneity, always found to exist when the attempt is 
made to work very different scantlings of iron with the 
same heat at one time. Again, in order to get a good 
bearing for the fish plates, the top flanges are united to 
the web by too sharp angles at the under side, and thus 
the depth of the cantilever isreduced at the point of attach- 
ment. Even if we refuse to treat the flange as a double 
cantilever, we shall find that by reducing the depth of the 
top flange the area of the iron may be so far reduced 
that the flange must as a necessity be separated from the 
web by a force of detrusion analogous to shearing. When 
the iron is taxed near the limits of its strength a little 
bad workmanship will suflice to establish the commence- 
ment of such a failure. 

The means of prevention lie, of coarse, in the use of a 
better form of rail and a better system of manufacture. 
The advantages of a deep web are indisputable, but they 
may be purchased too dearly if they render it necessary to 
diminish the thickness of the web below a certain limit. A 
just proportion should be observed throughout the entire 
rail, and the concentration in a head or a flange of iron 
taken from the web, has invariably given unsatisfactory 
results. On the whole, it seems, we think, that.that form 
of rail is best in which a certain amount of metal is 
abstracted from the upper table by reducing its thickness 
near the edge, and imparted to the central web. The 
thicker the web the more likely are we to have a homo- 
geneous rail, or, more strictly speaking, one in which the 
flanges will be perfectly united to the web. Steel rails 
never fail by what we may term the detrusion of their 
upper tables. It isimpossible to resist the conviction that 
in some cases the web is virtually driven up through the 
table, or, in other words, that the top flange is split upon 
it, and itis obvious that the harder the flange the more 
unlikely is such a result to take place. A steel table, too, 
will not spread out under the tread of an engine as a wrought 
iron table will, and in this form another element of dura- 
bility is often overlooked. It must not be forgotton when 
dealing with the question of iron that different sections 
are required for different materials as well as for different 
classes of work. Sections which will work very well under 
the rolls if a suitable iron is selected, may work very badly 
if an unsuitable kind is used. Considerations as to chairs 
and fish-plates often influence the designer far more than 
questions regarding the strength of the rails, and the 
engineer constantly finds himself tied toa given pattern 
by circumstances over which he has not, and never had, any 
control. Of late every energy which has been devoted to 
the subject at all, has been set to work in improving the 
material of which rails are made, and scarcely sufficient 
attention has been devoted to the important question of 
shape. This is not quite as it should be, but the introduc- 
tion of steel and improved methods of working will no 
doubt be followed up after a time by changes in form, ap- 
parently slight, perhaps, which will, nevertheless, exercise 
an important influence on the life of a rail. 


LITERATURE. 


The Electric Telegraph. By Roper? Sanne .S.A,, &c., &e 
1 vol. 8vo., with illustrations. Virtue and C, Fondon, 1867. 

Si Watrer Scort, in the preface to one of his works, 
says, in self depreciation, that it is a more worthy occupa- 
tion to do that which is worthy of being written, than to 
write that which is worthy of being read. The deathless 
fame of Scott’s own writings show the narrow limits of 
truth in his own aphorism. But whether accepted as an 
articulate maxim or as but a dumb result of temperament, it 
is remarkable enough that in every art and science—even In 
those arts in which we justly claim in one or other respect 
a high place or absolute pre-eminence in the world, we in 
England are the doers but not the writers, either in record 
of our doings, or as teachers of the principles of our deeds. 

In electric telegraphy we certainly do not occupy a back- 
ward or obscure position, either in the world’s eye or in our 
own, Wheatstone and Cooke were early pioneersin the field 
of discovery and in the creation of instruments, O’Shaugh- 
nessy dragged the telegraphic wire, and, we might add, the 
dead weight of the East India Company at the end of it, 
through the jungles of Bengal at a very early period of 
telegraphy; and as to our latest enterprises and successes 
let the Atlantic telegraph speak. 

With all this, until the appearance of this book, there 
has literally not existed in the English language ‘a single 
work having even the pretension to be considered a de- 
cently good systematic treatise upon the principles and 
practice of electro-telegraphy. 

We have had one or two attempts by professedly tele- 
graphic engineers, but of a most imperfect and, to a 
scientific electrician, most inaccurate and forbidding charac- 
ter. Some fragmentary encyclopsdic treatises, and one or 
two small popularly-intended, though ‘far from popular 
volumes, telling the story of the rise, progress, and practice 
of this wonder-working system, at about the samedevel in 
point of education and intelligence, as an average lecture on 
the like to a Polytechnic gallery audience. ‘The real authors 
upon thesubject,those alone consulted as guidesand manuals 
by telegraphic engineers, have been French and German, 
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mensuch as De Moigno, De Moncel, De la Rive in the one, 
and as Schellen, Dub, Wiedemann in the other. There was 
hence ample ground for the appearance of the present 
volume, and very creditably has the author filled it. 

Mr. Robert Sabine, the author, has, we understand, been 
a pupil in the electro-telegraphic engineering offices and 
establishments of Messrs. C. and W. Siemens, the well- 
known engineers of London and of Berlin, and derived the 
chief part of his preliminary scientific and technological 
education in the efficient schools of Germany. 

Though quite a young man, he has already been engaged 
as a principal assistant of Messrs. Siemens in some of their 
most important marine and other telegraphic works, more 
especially in the Mediterranean; and, if the promise given 
by this lucid and well-written book be at all fulfilled, he 
may be expected hereafter to take a high place himself as 
a telegraph engineer. The volume, which is profusely 
illustrated by well executed wood engravings of great 
clearness, which are indispensable to the comprehension 
with facility of combinations of parts and of apparatus 
often so complex as are those employed in this department 
of engineering, is divided into two parts. The first com- 
prises a history of electro-telegraphy from its earliest dawn 
to the present day, and, in this, though modestly entitled 
“ with descriptions of some of the apparatus,” is comprised 
descriptions of nearly all the modifications or combinations 
of parts, acceptive, transmissive, and receptive, that have 
had a character established by employment, or appear to 
present features warranting further trial. 

This large subject is well classitied, and completes a well 
balanced and luminous picture of the actual state of the 
art. 

The second part is devoted to the science of the subject. 
Starting from the origination of the current by the various 
adopted forms of battery, and omitting nothing important, 
bearing upon the varied structure of these instruments, it 
proceeds to the principles and instruments employed for 
the measurement and regulation (rheostats and resistance 
coils, &c.) of the current, concluding the chapter with the 
enunciation and applications of Ohm’s law. 

It then treats of the conductivity of various conductors, 
insulation, the relations of these to temperature, &c., and 
thence to the methods of cable measurement, concluding 
these branches witha separate chapter upon the units of 
resistance, relative and absolute. 

The large concluding chapter is devoted to submarine 


telegraph cables, treated in all the aspects and relations | 


that necessarily belong to this apparently most simple (for 
what would seem simpler than to drop a covered wire 
along the bottom of the sea) but, in reality, one of the most 
ditticult mechanical tasks that hasever been achieved by man. 
The Centigrade degree is the unit of temperature, as the 
tuctre of length are employed throughout. The work is 
written in a clear, terse, lucid style, and we anticipate it will 
become a manual in the hand of every one engaged in 
English speaking countries in electro-telegraphie pursuits. 





The Sewage of Towns: Papers by various Authors read at the 
Congress on the Se wage of Towns, held at Leamington under 
the Presidency of Lord Leigh. London: Simpkin, Marshall, 
and Co, Stationers’ Hall-court. 

Tue late conference at Leamington on the question of 
sewage utilisation has taken the tangible form of a volume 
of 269 pages, thus placing on record much that is suggestive 
and instructive on the great sanitary question of the day ; 
but adulterated by a considerable mass of abstract and 
irrelevant matter. The meeting, or “ congress,” as it is 
called, at Leamington was convened by the local authorities 
of that place with the object of showing that the sewage 
of the town could not be dealt with in a completely 
successful manner ; the ultimate object being to excuse the 
local board for not doing what they could and should have 
done to abate the nuisances so loudly complained of, 
namely, the pollution of the river. The responsible 
authorities had gone on for a long time provoking com- 
plaints and the litigation that has at last visited them, 
and would of course have been glad if they could have 
shown that they had done everything, and tried every 
expedient that has been proved to meet the difficulty of 
dealing with sewage. The proceedings took the form of a 
discussion as to whether refuse matter could best be 
collected and utilised by the dry or the wet process ; and 
it is sufficiently apparent from the perusal ot the volume 
that there were strong motives for introducing the dry 
system, at least it is striking how much prominence was 
given to the arguments in tavour of the earth process, 
as compared to the hitherto successful mode of sewerage 
utilisation by irrigation. 

How this earth process of deodorisation can find sup- 
porters amongst men of any character or experience m 
sanitary matters is tous an enigma. Not that we have 
yet discovered amongst the advocates of the system a 
single man above the average; but without entering upon 
the scientific questions involved, the wish to apply the 
earth process in supercession of the water-closet system 
looks like a mere hobby that is to be ridden to death 
without any regard whatever to obstacles even the most 
obvious. It appears to us to need little more than ordinary 
reasoning power to see the practical objections to the earth 
system ; and indeed, the idea seems to be pretty generally 
entertained that professional, or at any rate engineering, 
knowledge is an unnecessary qualification for the solution of 
the difliculty,as we find that clerical gentlemen, doctors, and 
even military men, rush into the arena of discussion and 
invention with the most utter disregard of consequences, 

Dr. Hawksley, who has probably given more attention 
to this subject than others, submits his plan to be as 
follows: All the fluid and solid excreta of each person 
of a population can be rendered inodorous, pultaceous, and 
pulverulent by the addition of six pounds of earth daily. 
The resulting nine pounds of excrement it is proposed to 
convey to the nearest railway station, for transmission to 
the country, the collection being made of course syste- 
matically. “A wagon would start in the morning with 
earth sufficient for two days’ consumption, in a hundred 
pails, .The man and boy would deposit two of these at 
each house, ‘one for each closet, and take away in return 


two other pails which would contain the refuse of two 
closets for the two preceding days. This process would be 
repeated the following day, another section of houses being 
visited; and thus the system would be worked from year 
to year. The closets Dr. Hawksley proposes would be 
selt-acting, the trouble of raising a handle not even being 
required, An estimate given shows that if the system 
proposed were carried out in London, all expenses might 
be paid by the sale of the manure, anda balance secured 
of £707,000 annually. 

The necessity for a complete system of drainage is not 
questioned by the advocates of the earth process, for they 
admit that provision must be made for the passage into 
the rivers of surface water, and all water used in the 
ordinary domestic operations of a household. In fact they 
see no objection to the metropolis turning loose all the 
water charged with soapsuds, grease, and in fact all the 
less concentrated filth of 500,000 houses, into the Thames. 
The obvious principle that suggested the earth closet 
and Dr. Hawksley’s system is, that the portion of our 
sewage that finds its way through the closets is the only 
part of the sewage that is of value for manure, and that it 
is more valuable when separated than in solution as it 
usually passes away from our towns. The most valuable 
part of the refuse it certainly is, so far as it goes, and for 
certain purposes it might repay the expense of collection, if 
there were not practical difficulties in the details of the 
system. 

It is shown that a considerable profit can be realised 
even with the complicated system ion described, and if 
the estimate be a correct one it is an @ fortiori argument 
that if the item of carriage be eliminated a much greater 
profit may be expected to result. There is ample evidence 
that ordinary sewage, without any separation of its com- 
ponents, is a most valuable manure, producing under 
ordinary circumstances four, and even five, crops of grass 
in the year, and not only is it suitable for grass land but it 
has been successfully applied to mangold-wurtzel and other 
root crops. In the majority of instances sewage reaches 
its destination by gravitation, and thus the cost of carriage, 
forming so large an item in Dr. Hawksley’s estimate, is got 
rid of. 

The profit derivable from the sale or utilisation of sew- 
age is not, after all, the question for consideration, though 
undoubtedly it, as a secondary matter, deserves attention. 
The object of every Municipality or Local Board of Health 
is to get rid of the sewage of their town, not by the old 
| fashioned and barbarous method of turning it into the 

nearest watercourse, to foul the stream and destroy the fish; 

but by submitting the refuse water to some process that will 
| deprive it of its organic or poisonous constituents. This 
the earth process by no means effectually performs ; it doubt- 
less does account for a small portion of the house refuse, but 
how much remains to pollute our watercourses and create 
| ill-health? Of the human excreta the urine is undoubtedly 
the most objectionable as a source of evil, as well as the 
most valuable in its agricultural application; and under 
the system of deodorisation by earth there is little doubt 
| that a very large proportion of all the urine would in 
| practice pass into the sewers and so into the rivers. The 
theory ot the earth system is that the slops of a house are to 
be removed from the bedrooms in separate pails by the 
servants, one portion to be sent down the sink and the other 
to be preserved till the arrival of the cart every second day. 
But how rational men, flattering themselves on the possession 
of a knowledge of human nature, and of domestic servants, 
can have proposed such a far-fetched perfection of detail it is 
not easy to imagine. It is to be feared that under such an 
exciting system Dean Swift’s advice to servants would be 
followed out, by the chambermaid either emptying the 
slops out of the window or spilling the greater portion on 
the stairs in her descent. 

Whatever the advantages or convenience of the earth 
process may be it does not meet the difficulty. It only dis- 
poses of a small portion of all the refuse matter, and 
appears to be pre-eminently impracticable in detail. Even 
assuming that any process could be devised that would 
arrest every drop of sewage passing from the houses in a 
large town, provision by utilisation or purification would 
have to be made for the surface water of the streets. 
Analysis has shown that the street sewage or the surface 
water is very rich in organic matter, quite as much so 
under certain circumstances as the ordinary sewage of a 
town, and beyond question unfit to be discharged into a 
stream that may be required for domestic consumption. 

We have said that the volume before us is instructive— 
it is amusing too, and especially so in the remarks of some 
of the non-professional men. It is perhaps possible to 
regard questions of this kind from too practical a point of 
view, but a clerical gentleman was at the pains to show 
the congress what lengths he could go in the opposite 
extreme. He put the matter as a “ philosophical abstrac- 
tion,” and believed that he was not out of place when he 
reminded the many eminent and scientific men present 
that one of the great principles of modern philosophy, 
both as applied to physics and metaphysics, is that every- 
thing is more or less conditional, being circumscribed by 
time and space! The greatest deference is due to the 
clergy and to their learning, but it is unreasonable for any 
gentleman, whatever may be his powers of abstract reason- 
ing, to occupy the time of a meeting convened for the 
discussion of a scientific matter by abstruse questions of 
time and space, and German philosophy generally. 








Modern Marine Engineering. By N. P. Bure. London : Spon. 

Mr. Buren’s work has now reached its 15th number. 
We have already expressed a favourable opinion of its 
merits, and the later numbers, far from showing any 
falling off, manifest a decided improvement. In composi- 
sition—the author's only weak point—there is a change 
for the better, possibly the result of more practice in the 
art of expressing himself upon paper. The last numbers 
contain descriptions of nearly every conceivable detail of 
the marine engine under all its various forms, profusely 
and, we must add, admirably illustrated by a multitude of 


engravings selected from the best and most modern practice 
of the first marine engineers of the day. The chapter on 








condensers is peculiarly valuable. In one word, there is 
no other book in existence which will bear a moment’s 
comparison with it as an exponent of the skill, talent, and 
practical experience to which is due the splendid reputa- 
tion enjoyed by British marine engineers. 


The Art of Wheel Gearing. By T. E. Pumutps. Ridge, Gran- 
tham. 1867. 

Tus little book is sufficiently well written and well illus- 
trated. It is intended for practical men, but it may be 
used with advantage by students who are familiar with 
the higher branches of mathematics, as the rules laid down 
for setting out both are very simple, perfectly intelligible, 
and, so far as they go, sound and reliable. Within the 
compass of nineteen small pages full instructions are given 
for setting out by scale any wheel and pinion with epicy- 
cloidal top; no other form being mentioned. To the book 
is prefixed a folding plate, containing drawings illustrating 
the text, and a species of odontograph or scale from which, 
the dimensions of the intended wheel having been pre- 
viously determined as a factor, all the others can be obtained 
by the use of scale and compass, It is the only work with 
which we are acquainted which tells a pattern-maker how 
to apply the epicycloidal principle to the practical setting 
out of atooth. ‘Lhe little volume is free from pretence, 
verbosity, and, as a rule, from bad English. We wish we 
could say as much for a few more works intended for 
practical men. 


MARRIAGE. 
On the 2nd inst., at St. Michael's, Paddington, WILLIAM HENRY DUGUID, 
Esq., to MARIA BELL, second daughter of Edward Bell, Esq., C.E., of Sydney, 
New South Wales. 








GREAT SALE oF Coat.—The largest sale of coal ever made in 
America at public auction recently took place in New York. The 
coal was the property of the Pennsylvania Coal Company. 
208,000 tons were sold in twenty-five minutes, and the following 
is a statement of the prices obtained :—105,500 tons of lump coal, 
5 dols.; 37,050 tons of steamer coal, 5 dols. 125 cents; 20,70U tons 
of grate coal, 5 dols. 125 cents; 18,600 tons of egg coal, 5 dols. 
25 cents; 14,250 tons of stove coal, 5 dols. 40 cents; 11,900 tons 
of chesnut coal, 5 dols. 25 cents. 

Society or ENGINEERS.—At the meeting of the Society of 
Engineers held on Monday the 4th instant, W. H. Le Feuvre, 
president, in the chair, the following gentlemen were ballotted 
tor and duly elected members :—Messrs. G. Thorneloe, D. D. 
Sutherland, W. Waring, C. Cornes, F. Rummens, F. 8. Gilbert, 
J. Walker, A. Louch, H. McColiey. Associates: Messrs. J. 5. 
Nightingale, J. Holines, F. Brickweil, A. Maclure, jun., 8. Flavel, 
jun., G. W. Harris, J. Waddell, E. Parry, R. Jacques, L. D. Burn, 
I. R. Holmes, W. Featherstonhaugh, J. C. Rees. 

FortiricaTions.—A report has been presented to Parliament, 
prepared by Lieutenant-Colonel Jervois, R.E., Deputy Director 
of Fortilications, showing the progress made in the construction 
of fortifications for the defence ot the dockyards, arsenals, and 
naval harbours of the United Kingdom, The original estimate of 
1860 has since been reduced, and in the schedule of the Act of 
1865 the total estimated cost was stated at £6,995,000, of which 
sum Parliament had sanctioned the raising of £5,150,000 by loan, 
and at the end of last year about £4,500,000 had been expended. 
The rise in the cost of labour and of some materials, especially 
granite, and some unforeseen difficulties in foundations on the 
marshy soil of the Medway, will account for excesses upon the 
total estimates, amounting to £152,000 over the sum stated in 
1865. An additional £25,000 will also probably be required for 
experiments and other incidental expenses ; and a further sum of 
£35,000 will be required for costs of lands and special surveys in 
consequence of the national survey not having been completed ; 
but the cost of these special surveys will reduce the annual vote 
for the national survey. A further and much larger excess will be 
caused by the necessity of providing iron shields and iron-plated 
structures for sea batteries. Since the estimates were tramed 
great strides have been made in the construction of armour-plated 
ships and rifled ordnance, and it is absolutely essential that the 
guns in many works of sea defence should be protected in such a 
manner as to be capable of resisting the attack of these modern 
inventions. A large number of batteries have therefore been, or 
are being, constructed for the reception of iron shields, by means 
of which alone this protection can be afforded. In some cases, 
and especially where batteries in very important positions are 
liable to attack by a large force concentrating its fire upon one of 
them, it is proposed to adopt a wholly iron-plated construction. 
The additional sum required for iron shields and iron-plated struc- 
tures is estimated at £913,000, bringing the whole excess over the 
estimates of i865 up to £1,125,000; but this, it is considered, 
may be ruduced to £475,000 by omitting the items for Chatham 
eastern defences ‘and for the site fora central arsenal, If the 
turrets and turntables proposed by the Fortitication and Defence 
Committees be added, a further sum of £270,000 will have to be 
provided in the estimates of future years. Colonel Jervois pro- 
ceeds to give a statement of the object and nature of each work 
proposed, the progress made in its construction, the expenditure 
incurred upon it, and the probable sum for which it can be com- 
pleted. In the course of these statements he observes that sub- 
marine mines (torpedoes) would be largely employed in defence 
against naval attack. For instance, in a case such as that of the 
Channel to Spithead these destructive agents would be placed 
between two works in the central part of the passage, in such a 
way as to oblige an enemy’s ships to pass close to the forts, the fire 
from which would prevent the mines being removed. The mode 
of applying torpedoes in the most effectual manner has been for 
some time under the consideration of a committee specially ap- 
pointed for the purpose. This committee has tried many experi- 
ments, the result of which, in addition to the experience gained 
in the late war in America, has shown the great value of sub- 
marine mines employed in connection with forts. The arrange- 
ments proposed are such that while our own ships can pass over 
the torpedoes uninjured, those of an enemy could be blown up. 
Colonel Jervois describes in their turn the new works for the 
defence of the Thames. These are about three miles below 
Gravesend—viz., at Coalhouse Point, on the left bank of the river, 
and at Shornmead and Cliffe Creek, on the right bank. They are 
about half completed. Pending the completion and arming of 
these works, the Thames is defenceless against the attack of an 
ironclad ship. It is proposed, therefore, to include in the estimates 
of the present session an item for remodelling the old batteries of 
Tilbury Fort, opposite Gravesend, and New Tavern Fort, just 
below the town. In presenting to the Secretary of State for War 
this report from Colonel Jervois, General Sur J. F. Burgoyne 
states that the plans of all these works have been approved by the 
Fortification Committee appointed by the late Lord Herbert, and 
have been subsequently submitted to the Defence Committee at 
the Horse Guards, of which the Commander-in-Chief is president. 
Sir J. Burgoyne adds, for himself, that he has visited the works 
from time to time during their progress, and is able to report that 
they are being carried on satisfactorily, and with every indication 
of answering very effectively the objects for which they were 
designed. These objects were briefly described by the Royal Com- 
mission of 1860 as the defence of harbours which would atford 
important,facilities to an enemy, and the protection of vital points 
at which he would strike, 








SO re vere Ee 


SS 


ran 


a ater meee 





216 


THE ENGINEER. 





Marcu 8, 1867. 








THE 


WE give above some iliustrations of the Hugon gas engine, now 
being introduced in this country as a competitor of the Lenoir | 
engine, which has been some time before the public, and of which | 
it is announced that M. Hugon was the original inventor; but 
that, as it ‘‘needed electricity, and required so considerable a 
quantity of grease as to cause the cylinder, either by its own ex- 
pansion, to stop the engine, or to create such an amount of resi- | 
duum as to clog and impede its working, these and many other 
deficiencies convinced M. Hugon that his application of gas was | 
imperfect, that the complicated and delicate arrang t of elec- | 
tric batteries, &c., would be an insuperable objection in a work- 
shop; that the engine then patented would not fulfil the object he | 
had in view, namely, to supply to industrial occupations of every | 
class an economical and ever-ready motive power where steam | 
would be objectionable or unobtainable.” Therefore, *‘ during 
fourteen years,” he continued to elaborate his original idea, taking | 
out twelve patents on the subject during that period; and only | 
now, for the “‘ first time,” bringing forth the Hugon gas engine in 
perfection. Before describing or commenting on this invention 
we feel bound to remark that M. Hugon’s silence as to the mani- 
fest defects in the Lenoir engine, of which he states he was so 
well aware, has been scarcely fair to the public. Although he 
may have had no interest in the promotion of that machine, or of 
the company which, of course, was got up for its ‘‘ development,” 
yet as he now claims it to have been his discarded invention, we 
must say that we are surprised at hearing from him, for the first 
time, of its incompetency after so much money has been spent on 
it in this country. 

With this passing observation on what seems to us a circum- 
stance much to be regretted, we turn with pleasure to the exceed- 
ingly ingenious adaptation of the explosive force of a mixture of 
common gas and air, as now exhibited by Mr. E. Caspar, M. 
Hugon’s agent, in the Poultry. As most of our readers are aware 
this mixture, admitted into the cylinder in the same manner as 
steam, is exploded by an electric spark, in the Lenoir engine, alter- 
nately above and below the piston, and the energy developed by 
these explosions—which are powerful, but only momentary in 
their effects—is stored up in the fly-wheel, purposely made much 
larger in proportion to the power of the machine than is required 
in the case of the steam engine. In M. Hugon’s engine the same 
development of power by the explosion of gas is effected, but the 
objectionable and always troublesome explosion by electricity is 
avoided, and a simple and apparently very successful expedient is 
adopted in its stead. The slide-valve is enlarged, and besides 
having the requisite induction and eduction ports, it carries at 
each end a jet of gas supplied by a flexible pipe from a vulcanised 
india-rubber reservoir or bellows in which it is pumped up toa 
certain pressure. 

The ends of the valve itself, we must premise, pass beyond the 
casing at each end, and in the portion that so emerges are the 
cavities containing the igniting jets, the upper of which fires the 
mixture above the piston, and the lower that below in its turn. 
Of course these jets go out at the moment of the explosion, but a 
transverse fixed jet is provided, corresponding with each of them, 
and as the motion of the eccentric, or rather cam, which works 
the valve brings forth the cavity containing the movable jet which 
has just been extingui it is instantly re-lighted as it comes 








opposite its attendant fixed jet, which stands by, as it were, per- 
petually holding a candle to it. The cavity in the slide valve 
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contains air enough to support the combustion of the moving jet 
till it comes into contact with the explosive mixture at a port 


leading into the cylinder. That the time of making this motion | 


after each ignition may be as short as possible, a cam is used 
instead of an eccentric for working this valve, and an exceedingly 
quick motion given just at the required point of the stroke. 

Another novelty which has been introduced is the injection of a 
very small jet of water into the cylinder at each explosion, which, 
by its instantaneous vaporisation, abstracts heat, and also is of 
some use in aiding lubrication. 

A separate india-rubber pump, or bellows, and reservoir is pro- 
vided for each of the two supplies of gas required—viz., the explo- 
sion compound and the exploding jets; this is necessary in order to 
ensure a perfectly regular supply at a uniform pressure, but we 
regard this part of the arrangement as probably entailing consider- 
able wear and tear. 

In the accompanying woodcuts Fig. 1 is an elevation of a 
‘*Hugon ” vertical engine, the cylinder and valve-gear being shown 
in section; K is the inlet igniting and outlet valve; L, the valve for 
injection of the motive gascous compound and water jet; M, the 
gas pump or blower for producing the explosive compound; O, the 
gas reservoir for feeding the burners; N, the blower or pump for 
maintaining the required pressure for the burners; S, the injection 
valve for admitting water; P, Q, and R, cams for working theabove- 
mentioned valves; the throttle valve worked by the governor T, 
regulates the adinission of gas into the blower; M U isa tube in 
which the air and gas are mixed on their passage to the cylinder; 
ffi, are the igniting burners supplied with gas and air through 
pipes ; hhl, li’, are burners for relighting the burners f f', when 
extinguished by the explosion ; mm’, orifices or pipes for 
admitting gas into the mixing chamber. The valve K admits 
and intercepts the flow of gas to and from the cylinder, and 
also carries the igniting burners. Figs. 2 and 3 are sectional 
views of a horizontal cylinder, having valves similar to those 
shown in Fig. 1. Figs. 4 and 5 are views in which a single 
slide-valve L' regulates the flow of the explosive gas and of 
the jet of water into the cylinder. V V' are passages for water. 
v?, V%, V4, V5, passages for gas ; t, ¢’ studs for working the 
slide valve L. 

In Fig. 8, a slide valve K? is shown, which carries a ‘single ig- 
niting burner ¢*, and a single relighting burner u. Thegas enters 
through the passages y, y', whilst x, x! are the exhaust ports. a 
is a recess for the circulation of the air which maintains the com- 
bustion of the burner ¢?. 

The engine is worked at follows :—The burners f /', and the 
burners / |, are first lighted ; the piston being at one end of its 
stroke, is started by the fly-wheel. The valves K and L are moved 
into such a position as to bring the cylinder port a into commu- 
nication with the passages a', a?, a’, a‘, in the valve, and also to 
bring the outlet ¢ of the valve into communication with the cylin- 
der ports b andd. As the piston descends, it draws the explosive 
compound into the cylinder, being fed through the tube U by the 
pump M. At the same stroke the piston expels the air and resi- 
duary gases from below it, through the orifices b,c, d. When the 
piston has made two-fifths of its stroke, the valve K ,descends, 
shuts the orifices a', a’, a’, a‘, and brings the burner f into such 
a position that it ignites the explosive compound in the upper 
part of the cylinder, and is at the same moment extinguished, the 
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residuary gases ceasing to maintain combustion ; but it is imme- 
diately lighted by the burner placed outside the engine. 

To prevent the engine from being over-heated, and to reduce the 
expenditure of oil, minute and regulated showers of water are 
injected alternately on each face of the piston by opening the 
slide valve S just as the explosive compound is ignited. This 
water immediately vaporises, and the working heat in the engine 
is thus decreased, and more regular action is obtained. 

Instead of the slide valves K, L, 8, Fig. 1, the valves, K}, L', 
and K+, L? (Figs. 5 and 6) may be used. The slide K! is like the 
slide K, but the slide Li differs from it in respect of the arrange- 
ment of its orifices. Of these two, V, and V‘, are for injecting 
water directly into the cylinder, the slide S being dispensed with, 
orifices being perforated for water, and opened and closed by the 
action of the valves. The ports V*, V*, V‘, and V°, are for the 
induction and emission of gas; the valve L is worked by 
studs T and T'on the valve K. The arrangement shown in 
Fig. 6 differs from that of Figs. 3 and 5 in having only a single 
igniting burner and a single re-lighting burner, the gas escaping 
through the ends. : 

The claims of the patentee are :—First, the employment in gas 
engines of one or more valves carrying burners, nozzles, or jets, 
whereby the ignition of the explosive gaseous compounds is 
effected. Secondly, the employment in gas engines of arrange- 
ments for injecting water or other fluid capable of vaporising in 
the manner and for the purposes described. Thirdly, the improved 
valves before described. Fourthly, the general arrangement and 
combination of the parts of the improved gas engine. Fifthly, 
fitting one or more burners, for igniting the working gas, on the 
valve which opens and closes the cylinder ports, Sixthly, the 
appliances for injecting water into the cylinder. , 

Mr. Austin, of Victoria Wharf, who has had one of these engines 
in use for some little time, speaks highly of its efficiency; and we 
must say it seems to work with great regularity. Where small 
powers only is required in town workshops, and any situation 
where it is difficult or impossible to use steam, we see no reason 
why this machine should not be made an advantageous substitute 
for manual drudgery. 








SoMETHING LIKE A StraP.-—A great belt lately manufactured 
by P. V. H. Van Riper of Paterson, New Jersey, U.S., for a 
cotton mill in Philadelphia, measures 103 feet in length, 
inches in width, and three-fourths of an inch in thickness. It 
consumed 100 hides, and cost about 1200 dollars. 


How ir 1s Done IN AMeRIcA.—W. H. Webb, builder of the 
iron-clad Dunderberg, has had his case before the Administration. 
The contract price tobe paid by the Government was 1,250,000 
dollars, the cost of the vessel was 2,000,000. Mr. Webb has been 
offered by foreign Powers 3,000,000 dollars for his vessel. The 
Government has ordered a trial trip of the vessel, to settle whether 
the Dunderberg shall be taken at cost or not. 

MobEeL FoR THE Paris ExutsrtroN.—Messrs. Saxby and Farmer 
have just despatched a very complete model of their patent s 
of signals to the Paris Exhibition, where it will no doubt be seen 
by many of our readers. It is certainly beautifully executed, and 
well calculated to explain their system even to those inexperienced 
in railway matters. 














Marcu 8, 1867. 


. 


THE ENGINEER. 


217 








CROPPER’S 


THE press illustrated above is specially designed for the execu- 


platten press, It may be well to explain to such of our readers as 
are not acquainted with the process of printing, that two forins of 
presses acting on distinct principles are in use. In the simplest of 
these the type, locked up in an iron rectangular frame or chase, is 
fixed on a meta! table, which can be traversed in V grooves like a 
plane table by a rack and pinion worked by the operator. The 
table being drawn to the front of the machine is inked by running 
a roller over it The sheet to be printed is then placed on the 

forme” of type and pushed back beneath the platten, an iron 
horizontal plate worked up and down between guides through a 
small distance. The printer then takes the impression by pulling 
a horizontal lever, which operates very powerfully on the platten 
through a series of knuckle joints. This answers well where the 
number of impressions required per hour is limited; in other 
cases cylinder machines are employed. The type is locked up and 
placed on a sliding bed as before, but the pressure is applied by 
passing the forme under a large roller or cylinder, on which 
the paper is held by tapes for the time. As the paper is generally 
printed on both sides, two cylinders and formes are employed, the 
paper being passed over and under the cylinders from one to the 
other by an ingenious system of tapes. The whole is worked by 
power. The forme is inked by being drawn under a number of 
small inking rollers made of treacle and glue. In this way a very 
large number of impressions may be thrown off in a limited time, 
and the proper amount of pressure can be brought to bear on a 
large sheet which could not possibly be worked by manual power. 
This journal is printed on three large machines of this class. 

The ‘‘ Minerva” press very ingeniously combines many charac- 
teristics of the two. It can be worked by either hand or 
power, according to the size of the sheet. Its construction may be 
thus explained:—The platten, A, is operated upon by an internal 
cam on the spur wheel, B, and is brought into a horizontal position, 
#« shown in the engraving, to receive the sheet. It is then rocked 
upon its axis by means of this cam until it stands in a vertical 

tion opposite the forme, C, when the forme is brought towards 
it to give the impression by means of the arms, D, on each side of 
the machine. hile receiving the impression the platten, or its 
counterbalance, is securely locked by the gate, E, so as to prevent 
the possibility of any movement of the platten by vibration or 
otherwise. This gate is operated upon by a surface cam inside the 
crank disc, F. The disc carries the axle of the crank arm, D, 
which rocks the back frame to and fro; the back frame carries the 
type bed and inking apparatus. The inking apparatus consists of 
two discs, which revolve in opposite directions, to ensure a more 
perfect distribution. The inking rollers receive their supply from 
the disc, to which a self-feeder may be applied if necessary, and 
are thence carried down over the type. These rollers are operated 
upon by the arm, G, which has a peculiar and novel motion not 
easily resdered intelligible. The rollers are held down to their 
position by means of elastic springs, and are thereby suitable fer 
any size of type. The chase for the type is held by a screw and 
clip; it is perfetly secure and instant: ly re ble. The 
sheet is withdrawn from the type by the “‘frisket”” arms, which 
are operated upon by the cam and lever, H. For card printing 
there are two guides attached to the surface of the platten, one of 
which is operated upon by the cam, B, which allows the card to 
fall into a suitable receptacle after receiving the impression, so 
that the machine merely wants feeding, an operation which any 
lad of o: energy may perform atthe rate of 2500 to 3000 copies 
per hour, working the machine with hig foot. The engraving 
shows the manner of working. The press is open to receive the 
sheet; the operator puts on with the right hand and takes off with 
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rfect command over the machine—sees the 
“ ink disc, the rollers, and all the working 
parts of the machine—without changing his position, and the 
printed sheet is presented to him face upwards, so that any imper- 
fection may be instantly detected. The impression is adjustable 
by means of four screws and check nuts under the platten. As 
the platten is brought into a horizontal position to receive the 
sheet there is no danger of the operator being trapped, as in some 
other platten machines. 





PERMANENT PHOTOGRAPHS. —At the last meeting of the Inventors’ 
Institute, Mr. Pouncy, of Dorchester, read a most interesting paper 
on “ Sun-painting in oil colours,” illustrated with many fine speci- 
mens of the applicability of his process to pictorial and decorative 
art. The photographic prints exhibited were on paper, canvas, 
panels, copper, &c., and showed a fine gradation of tone, quite as 
perfect as the finest silver photographs, while it must be admitted 
they possess over the latter the immense advantage of absolute 
permanence. In the course of his remarks Mr. Pouncy went 
through the various manipulations connected with the process, ex- 

laining them as he proceeded. The sensitive medium used is 
Gane of Judea, dissolved in turpentine, benzole, or other hydro- 
carbon, with which is ground up oil colour of any desired tint. 
The pasty mass is then brushed over a thin sheet of translucent 
paper and dried in the dark. When dry the sheet is exposed 
under a photographic negative to daylight or a strongly actinic 
artificial light, which hardens, or renders insoluble, those parts of 
the sensitised pigments to which the transparent parts of the nega- 
tive have permitted access of light. After some minutes’ expo- 
sure to light the embyro picture is washed in turpentine, benzole, 
or any other solvent of bitumen. This dissolves those portions 
which have not been affected by the actinic rays, leaving the re- 
mainder of the pigment firmly attached to the paper, in quantity 
proportional to the amount of light which permeated the different 
parts of the negative. The picture is now complete, and may be 
transferred, as in the lithographic process, to cardboard, canvas, 
wood, stone, &c., or, if ceramic colours are used, it may be trans- 
ferred to potters’ “‘ biscuit” and burnt in as usual, Mr. Pounc 
may be congratulated in having at last, after years of patient toil, 
so far perfected his process that it will now in all probability 
receive many commercial and artistic applications. 

How To Avorp Strikes. — A meeting of the operatives con- 
nected with the Nottingham lace trade was held in the — 
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the owner of the property. The p t is therefore simply a 
report of certain peculiarities in the mode of driving screw piles 

ed forth by the exigencies of the situation, and not a scientific 
discussion of the principle; although, from its importance in 
modern engineering, this subject would well deserve a careful 
treatise, which the writer hopes to see brought before this society 
at some future time, and by abler hands. 

In the latter part of the year 1862 the writer was engaged by an 
enterprising English gentleman, residing in Italy, to erect an iron 
girder bridge across the river Adige, at Verona, a town of about 
sixty thousand inhabitants, in northern Italy. The bridge was 
built by the gentleman in question at his own expense, and as a 
speculation, the corporation of the town guaranteeing him the 
tolls for a certain number of years. 

In order to render the subsequent descriptions sufficiently intel- 
ligible it may be advisable to give a short account of the nature of 
that river and the general features of the surrounding country. 

Description of the River.- The Adige takes its rise in the snow- 
clad mountains of the Tyrol, and, flowing down their southern 
slopes, waters the Venetian territory, emptying itself into the 
Adriatic Sea. The town of Verona is situated at the foot of these 
mountains, which, so far, are steep and precipitous, but run out 
immediately above the town into a wide and fertile plain. From 
its geographical position Verona was y under the Roman 
empire an important strategical point, as being the key which 
opened one of the few then practical Alpine passes into Italy, as 
many magnificent ruins, amongst which is also an ancient Roman 
bridge of three arches, testify. 

Within the memory of man the steep slopes of these mountains 
were clothed with luxuriant forests of oak and larch timber, whereas 
now they present only rugged naked rocks destitute of soil. The 
great demand in modern times for this valuable timber for ship- 
building and still more for railway purposes, and the short-sighted 
cupidity of the proprietors, sacha by an efficient forest police, 
has been the cause of incalculable devastations through floods, 
which tax all the engineering skill of the country to repair their 
damages, though often in vain; and the writer been assured 
by residents in the place that they remembered the time when 
floods would take a couple of days to arrive in the plains, which 
now reach them in as many hours. 

Choice of Piers.—There are in all engineering operations two im- 
portant elements, which, if they happen to be in abundance, 
render even the most difficult works comparatively easy—these 
are time and money. Both these commodities, however, espe- 
cially that of time, were in the present case of a most limited 
character, in as far as the general designs of the bri had been 
approved by the corporation, and the abutment w actually 
built, before anything was decided as to the description and 
dimensions of the piers, which, if stone or brickwork, ought to 
have been commenced in winter time, when the water was low. 
In this emergency the writer, when applied to by the proprietor, 
turned his thoughts to screw piles, as being both the iest, 
cheapest, and, in the present case, also safest substitute. The 
bridge itself is 246ft. long between the abutments, and is divided 
into three equal spans of 82ft. each. There is a carriage way 19ft. 
8in. wide in the middle between the two longitudinal main girders 
(which are constructed on the Warren principle), with two outside 
footpaths 5ft. 6in. wide, protected by an ornamental ne. 
The screws and piles were furnished by Mr. George Wells, well 
known in the profession as having a most extensive practice and 
experience in this branch of engineering. 

It may easily be imagined that, in order to ensure success, the 
nature of the ground would be previously examined, so as to deter- 
mine the diameter and pitch of the screw accordingly. This was 
done, but in an imperfect manner only, and only one trial bori 
was made close in shore, where a quantity of rubbish had cove: 
the real bed of the river to a considerable depth. The report from 
the town engineer ran therefore as follows :—‘* The borings have 
been made near the city quay, but according to all appearances 
there is no doubt that they would give the same t over the 
whole section of the river, the greatest being calcareous gravel, 
compact and containing porphyritic stones (boulders), which vary 
in thickness from lft. to ft., and is all one may wish for a 
foundation.” 

Whether the porphyritic stones were all one might wish for a 
foundation for sinking screw piles may well be questioned. 

Description of Screw.—In anticipation of meeting with said 
boulders the writer applied to Mr. Wells for advice, which that 
gentleman gave in the following injunction : —‘‘ Should the screw 
happen to come on one of the boulders, the pile must be drawn 
over to a sufficient angle to clear the stone, and when so cleared 
it is screwed down a foot or two, and drawn over at a similar 
angle in the opposite direction ; again screwed down a foot or two 
and then drawn vertical ; and it will be found that the pile is in 
the same position as when first pitched.” 

Mr. Wells proposed that the screw should be made 2ft. in dia- 
meter, but the proprietor, who possessed no engineering knowledge, 
and from his residence at Venice was accustomed to the soft mud 
of the lagoons, could not be persuaded that this would offer suffi- 
cient bearing surface, and insisted upon a diameter of 4ft. 7 
were accordingly sent out of this size, with pitch of 64in. Eac 
pier consisted only of two piles, each under the centre of its main 
girder. The weight on each screw amounted to about eighty tons, 
including the test load—viz., one span with platform and all the 
ironwork complete weighed eighty tons, and the test load on the same 
span amounted to eighty tons more, being, according to the requirc- 
ments of the Austrian military engineers at the rate of 96 Ib. 
per square foot, distributed equally over the whole surface. This 
made a total of 160 tons on one span, and half that, or eighty tons, 
upon each screw. 

Descrintion of Piles.—The piles were at first proposed to be 
hollow pipes of cast iron, 18in. outside diameter, and as they were 
exposed to the danger of trunks of trees, barges broken loose, and 
other heavy substances being dashed against them in time of 
floods, they were to be protected by timber raking piles or struts 
in front. But as it was not unjustly considered that a structure 
entirely of iron protected by timber would not only be unsightly, 
but also an incongruity, Mr. Wells proposed solid forged wrought 
iron piles 8in. diameter, in one piece, viz., 37ft. long. This alter- 
native was at once accepted, and Messrs. Hawks, Crawshay, and 
Sons, of Gateshead, were entrusted with their execution. As 
i of beautiful forging they might have challenged any- 





Rooms of that town on Saturday evening. Part of the busi o 

the meeting was the attempt to adopt a plan whereby disputes 
between employers and employed should be brought before a pro- 
perly constituted board of arbitration to avoid strikes, such board 
to be composed ly of masters and partly of operative lace 
makers. A similar board exists in the hosiery trade of Notting- 
ham, and at the last meeting of the chamber of commerce it was 
suggested that alike board in connexion with the lace trade should 
be established. There was, then, however, considerable difficulty 
in the way. The subject was discussed on Saturday evening, and 
the following resolution was put to the meeting: ‘‘ Resolved, that 
we, members of the United Society of Operative Lacemakers, in 
quarterly meeting assembled, being fully aware of the great evils 
arising from strikes and lockouts, and believing in the great benefits 
derived by the hosiery trade from the establishment of a board of 
arbitration, hereby express our desire to establish a permanent 
board of arbitration to prevent strikes and lockouts, and are willing 
to meet the employers in the lace trade to endeavour to form the 
same.” The executive committee were in favour of the resolution, 
and the meeting was adjourned for a week in order to allow time 
for full consideration. 





thing of a similar description, being perfectly straight, smoot 
and without a flaw. Each pair of piles was braced together by 
horizontal and diagonal cross-bracing of T-iron 5in by 5in. by gin., 
these being bolted to clasps going round the piles. On the top 
came cast iron caps carrying the base plates on which the girders 
rested. 

As a pillar 8in. thick with a length of over 50 diameters support- 
ing a weight of twenty tons was never seen before in that country, 
the incredulity about their ability of sustaining the superincum- 
bent weight was universal, and in fact the eyeis somuch accustomed 
to the proportions derived from the ancient architect of columns 
of from ten to twelve diameters in height, that any devia- 
tion from this standard appears preposterous. Nevertheless it will 
be seen when Professor Hodgkinson’s formula upon the resistance 
to crushing in pillars is applied, that there is an ample margin 
between the actual and the work breaking weight. If we denote 
the diameter of the pillar in inches by d, its kag feet by /, 
and take his coefficient for solid cast iron p’ as 84°16 


* Read before the Society of Engineers, March 4th, 1867, 
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the formula is 14°16 (ir) and. in, this we have, therefore, 
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416 [ + 87°5. This multiplied by 1°745 for solid wrought 
=f ‘ 

iron, we obtain 1524 tons for the breaking weight. We have, how- 
ever, assumed here that that part of the pillar which is held in 
the ground may safely be taken as so much support, and as the 
lowest depth to which the piles were screwed was nowhere less 
than 10ft. in hard ground, this height was deducted in the calcu- 
lation from the total length of 37ft., reducing it to 27ft., equal to 
forty diameters. That this assumption was not incorrect is proved 
by the result, the piles having supported, without failing, not 
only the total load of eighty tons during three days, but the con- 
stant passage of regiments of soldiers and trains of artillery, and, 
according to the last accounts the writer received, no change has 
taken place after rather more than three years’ wear. 

It is to be borne in mind, however, that the diagonal and hori- 
zontal bracing of the two piles connects both so firmly as to in- 
crease their bearing power considerably, although experiments are 
wanting to determine this addition. Nevertheless, it may be 
safely assumed that the two piles connected will bear more than 
the load borne by each pile Seipeubvetly. 

_ Mode of Screwing.—In order to accomplish the screwing opera- 
tion in the cheapest and most expeditious manner, it was con- 
sidered better to dispense with a scaffolding supported by timber 
piles, as with the then existing depth of water, powerful current, 
and frequent sudden floods, there was danger of the whole plat- 
form being swept away, as ee ag men during the building of the 
stone railway bridge about a mile lower down the stream. Instead 
of an ordinary scaffolding, therefore, two of the largest river 
barges were hired, which served as pontoons; these were firmly 
braced together by cross timbers fastened over the decks, leaving 
sufficient space between the barges for sinking the pile and screw. 
The whole framework was then well planked over for the men 
working at the capstan to walk on. <A stout rope extended across 
the river with a travelling pulley, from which another rope was 
attached to the barges. From the stem and stern of the latter 
four guy ropes stretched up and down stream to capstans fixed to 
both shores, so that the stage was under perfect command. This 
arrangement had the advantage that the whole apparatus could be 
moved, with little loss of time, to any point where a pile was to 
be pitched, and, in fact, the stage was floated from one pier to 
the other, across the river, in a couple of hours; further, during 
the frequent changes in the water level, the working platform 
always remained at the same height above the water. On the 
other hand, a drawback accompanied this arrangement, which was 
the great difficuity of keeping the piles perpendicular whenever 
the screw met with an obstacle which forced it out of its centre, 
as even the strongest ropes would then stretch, and it required 
the constant attention of the men at the guy 1opes to slacken or 
tighten them. 

The screwing operations were commenced on the 22nd of May, 
1863. The first Ot. were penetrated by the screw, with the aid 
of twenty-five men, in about two days, but below that point it was 
found impossible to drive it, as it rose over the obstruction instead 
of going through it, and after a whole day’s grinding the progress 
made did not amount to half aninch. The pile was then raised, 
and it was found that the circumference of the screw, although 
armed with a serrated edge, according to Mr. Wells’ recent patent, 
was worn away toa depth of din. from the circumference. This 
naturally enough gave rise to the surmise that one of the threat- 
ened boulders had been encountered, but as the same features 
presented themselves in every instance, it became evident that the 
obstacle was not an accidental one, and it was ascertained beyond 
a doubt that the river bed was indeed covered with a stratum of 
compact, though easily penetrable gravel to a uniform depth of 
about 3ft., but that underneath this was extending a bed of 
extremely hard natural concrete, of unknown thickness, but of 
tolerably homogeneous texture. That this bed was of limited 
extent, however, was proved by the fact that during the building 
of the already mentioned railway bridge a solid foundation was 
only with the greatest difficulty obtained, and recourse was to be 
had to extensive piling. It was evident that the present screw 
was not of a shape fitted to penetrate this ground, and the writer 
therefore ‘entiel sgpln to Mr. Wells for his advice, who offered to 
send out at once new screws of 2ft. diameter, as proposed by him 
at the first, and which screws no doubt would have fully answered 
their purpose ; but the delay occasioned by the transport opposed 
an obstacle to this remedy, and the writer had therefore new 
screws cast in Venice, of 2ft. 9in. diameter, and the same in depth, 
the thread going twice round, with a pitch of 12in. Mr. Wells 
thought that such a steep pitch would require more power to drive 
the screw than was available, and fixed upon Sin. as the maximum; 
but his advice came unfortunately too late. It was not long be- 
fore Mr. Wells’s predictions were verified ; and, in order to obtain 
the necessary driving power, recourse was then had to blows, at 
first by sledge hammers and afterwards by a pile-driving engine, 
the monkey acting on the top of the pile; but as the rams used in 
that country consisted simply of blocks of oak bound with hoops, 
and the blows upon the hard surface of the pile would have in- 
jured the timber, a wrought-iron plate was screwed with wood 
screws on the bottom of the ram. Notwithstanding this precau- 
tion the hoops fiew off, injuring the men below, and the monkey 
was soon smashed to pieces. The only substitute then available 
consisted in a wrought-iron square bar 4in. by 4in., of excellent 
German iron. This was cut into four equal lengths, 3ft. 9in., 
and these were firmly bound with hoops notched into the edges. 

This new ram weighed 8 ewt., and the wooden ones from 1} to 
2cwt. The fall varied from 3ft. to 10ft., according to the nature 
of the ground, During this process of driving the screws it was 
found that, as is the case in all pile-driving, there was a consider- 
able rebound after each blow; and in order to counteract that, 
and take full advantage of the force of the blow, it was found 
necessary to give a quick and sudden turn to the screw the very 
instant the monkey fell, even a quarter of a turn at the capstan 
sufficed, and thus no ground waslost. Four smaller capstans were 
also added, placed around the central one, and, on an average, 
forty men were employed. 

In consequence of all these delays, amongst which was the 
breaking of the capstan boss, nearly four months elapsed before 
the fourth pile was driven home, although it required less than 
six weeks to drive the second pair of piles, which were no less 
than 16ft. in the ground. 

Another, and not the least obstacle to progress, was the great 
number of holidays which had to be strictly observed, oceurring in 
the middle of the week, which not only caused delay through loss 
of time, but also through the demoralising effect on the workmen, 
as on the day following the holiday a much less amount of work 
could be got out of them. In other respects the writer must do 
the Italian workmen justice in asserting that they are intelligent, 
and that the better class of them, when properly encouraged, work 
willingly. 

Mode of Erecting Bridge.—The girders for the firstspan were 
erected on shore, and placed on lorries made for the purpose ; the 
outside end of the girder was then suspended to the tackle of the 
floating stage and brought forward until it rested on the base plate 
over the pile. After the first two girders were thus fixed the 
cross girders were laid at once, anda temporary flooring made 
with planking on which to erect the second pair of girders, which 
were towed into their position in the {same manner, and so on with 
the last girders. In this manner any extra noe, of erecting a 
scaffolding in the river was avoided, the same barges serving also 
for erecting the bridge. 

In addition to Mr. Wells, to whom the writer was indebted for 
his valuable assistance and advice, he has further to acknowledge 
the services of Mr. William Parsey, C.E., who assisted him in the 
design and calculation of the girders, and also superintended their 
execution in this oa This of the work was most 
creditably performed by the firm of Messrs. Porter, of the Tividale 


Ironworks, in Staffordshire. It may be observed, however, that 
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neither the writer nor Mr. Parsey can be answerable for the design 
of the details of these girders, of which they did not approve, it 
being an antiquated combination of wrought and cast iron; but 
the writer was obliged to conform toa design previously sanctioned 
by the corporation. It was, moreover, necessary to employ a 
greater amount of cast iron in the construction than was desirable 
on account of the enormously heavy duties on foreign wrought 
iron. 

The cost of the two piers, including first cost of the iron in 
England, freight to Verona, import duty, and erection complete, 
was £1400; while the cost of two stone piers, estimated by Italian 
architects for a bridge of three iron arches, amounted to £2600. 

Conclusions from the foregoing.—lst. Cause of Floods.—While 
writing out the above account a few considerations suggested 
themselves to the mind of the writer which he wishes to submit to 
this meeting, trusting to be favoured and enlightened by the 
remarks of more experienced members. The first subject of im- 
portance, upon which there will hardly be a difference of opinion, 
is that of the increasing violence of inundations and their causes, 
consisting, as is now ascertained beyond a doubt, in the indiscri- 
minate cutting down of the trees on the mountain slopes. 
Although it may justly be objected that this is a subject totally 
irrelevant as regards this country, it will not be denied that it 
deserves a passing mention respecting the East Indian empire, a 
country of yearly increasing importance to the English engineer. 
There the circumstances are analogous to those described, and as 
Anglo-Indian engineers had to go into Italy to study the best 
system of irrigation, they might at the same time have taken 
warning how not to waste the resources of nature. The writer 
noticed, therefore, with pleasure, that the present Home Secre- 
tary for India, with a wise foresight, has taken the necessary 
steps in time in organising a staff of forest engineers, through 
whose supervision alone the wholesale destruction of timber, as 
well as the frequently recurring inundations, can be prevented. 

2nd. The Use of Screws.—The second subject for consideration 
that occurred to the writer is the choice of the most fitting sub- 
structure for a bridge. This, of course, is entirely dependent upon 
the locality, the abundance or scarcity of building material and of 
labour, and the nature of the foundations. From the writer's 
limited experience he is inclined to think that screws, with either 
wrought or cast iron piles, may be employed in any ground short 
of the hardest rock (although some of Mr. Wells’ screws have 
penetrated pretty hard limestone), and that they can be employed 
with greater economy both of time and money, in most cases, than 
piers of brick or masonry, whether they be enclosed in cast-iron 
cylinders or not, and especially in waters where the current is 
rapid and the river-bed uneven, as one screw may be sunk toa 
lesser or greater depth than another in its immediate vicinity 
without affecting the stability of the structure, and the screwing 
may take place at all seasons independently of the water level. 
In the present instance the work was commenced at a time when 
no native engineer would have ventured to lay a foundation in 
such ariver as the Adige, previous to the month of November, 
whereby six months would have been lost, which, to a speculator 
anxious for a quick return for his outlay, cannot be indifferent. 
The writer fully admits that for monumental structures, such as 
bridges in a large town, that are expected to be slender, iron 
columns are inapplicable ; but these are exceptional cases. 

3rd. Comparison between wrought and cast iron Piles.—The third 
consideration which the here-mentioned operations suggested to 
the writer is, that wrought-iron solid piles, in one length wherever 
practicable, are preferable to hollow cast-iron pipes, although the 
greater first cost of the former might deter an engineer from em- 
ploying them. The choice between the two materials will again 
be dictated by local circumstances, but in the case of rivers sub- 
ject to heavy floods, with the constant danger of heavy masses 
being hurled against the piers, one would think the choice could 
not long remain doubtful, as any saving in the first cost could 
never compensate for the loss of the whole structure. Another 
advantage possessed by iron and, above all, wrought-iron piles, 
lies in the small surface they oppose to the current, which en- 
tirely obviates the danger arising from the scour and consequent 
undermining of the piers. In corroboration of this may be men- 
tioned the fact, that during the heavy floods of last autumn, in the 
mountains of France and Italy, massive stone piers were swept 
away, while apparently fragile timber structures supported by a 
few wooden piles remained unscathed. The Italian engineers in 
those parts are in the habit of protecting their stone piers of 
bridges by heaping up a quantity of loose stones around them, so 
as to break the force of the current, and it was with some difficulty 
they were persuaded to omit this practice in this instance ; but 
when they saw that in a flood which occurred in September, 1863, 
the iron piles remained unmoved, they were pertectly satisfied. 
Another circumstance in favour of the piles adopted in the Adige 
is the testimony of the bargemen navigating that river, that they 
preferred the passage under that bridge to any other, as there is no 
contraction of the water-way, and consequently the velocity of the 
current was not so great as under bridges with massive piers, 
where, as is well known, the utmost skill in steering is often re- 
quired to avoid disasters. 
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from Ralph Ogden, Tudella, Spain. 

2742, ELIZABETH MIGNOT, Rue de Tracy, Paris, “ An improved apparatus for 
distending the lower part of ladies’ dresses or petticoats.” 

2746. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘ Improvements 
in machinery for combing wool and other fibres.”—A communication from 
Amédée Prouvost, Roubaix, France 

2749. JAMES COCHRAN STEVENSON, South Shields, Durham, “ Improvements 
in furnaces for the manufacture of alkali.”—24th October, 1866. 

2754. BENJAMIN JOSEPH BARNARD MILLS, Southampton-buildings, Chancery- 
lane, London, * Impro’ in the facture of ploughs.”-—-A commu- 
nication from the Collins Company, Hartford, Connecticut, U.S. 

2758. DANIEL MCDERMID, Darlington, Durham, “ Improvements in machinety 
or apparatus for pasting wall papers.”—25th October, 18u6. ‘ 

2761, JEAN PIERRE DEBANCHE, Cherbourg, France, ‘‘ An improved «ylinder 
brush for waxing apartments and apparatus used therewith.” - 

2768. WALTER WELDON, Park-villa, West-hill, Highgate, Lewdon, “An 
improved method of decomposing chloride of sodium, and oter compounds 
by means of steam.”—26th October, 1866. 

2777. BERTHOLD TUESKI, Jewin-street, London, ‘* Improvements in the manu- 
facture of hats of all kinds.” 

2782. CHARLES TIFFIN, jun., College-place, London. ** Improvements in the 
construction of perambulators and other similar carriages.”—27th October, 





“ 








1866. 

2785. MESHACH HOPKINS, Upper Ashby-strect, Goswell-road, and ABEDNEGO 
DAVID HOPKINS, Bow-lane, London, * &aprovements in the construction of 
sewing machines.” 

2786. FRANCESCO TUBINO, Leather-iane, London, ‘‘ Improvements in lockets, 
which improvements may alse be applied to brooches, bracelets, and other 
articles of jewellery and dress.”—29th , 1866. 

2798. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in the treatment and preservation of grain, pulse, seeds, and flour of mea 
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Wilhelm Ramann, Amsterdam, Holland. 

2799. HERMANN WEDEKIND, Dunster-court, Mincing-lane, London, ‘‘ Improve- 
ments in grinding, crushing, or reducing dry substances, and in the apparatus 
or means employed therein, or in connection therewith.”—A communication 
from Frederick Hoffmann, Berlin, Prussia. 

2802. JOHN VARLEY, Bloomfield-road, P! Kent, “ Imp in 
apparatus for supplying or feeding water to steam boilers, which apparatus 
measures and regulates the water supplied, and is also applicable for other 
purposes.” 


a 





2803. CHARLES HENRY GARDNER, West Harding-street, London, and JOSEPH | 


BICKERTON, Oldham, Lancashire, ‘* Improvements in lithographic, zinco- 
graphic, and typographic printing machines.” 

2808. HENRY MARTYN NICHOLLS, Southampton-street, Strand, London, “ Im- 
provements in apparatus for cutting continuous paper into shcets, and in piling 
or disposing of the same when cut.”—30th October, 1866. 

2884. WILLIAM ROBERTSON, Manchester, ‘‘Improvements in self-acting 
mules.” 

2815. JOHN Dopp, Oldham, L hire, “‘ Impr in self-acting mules.” 

2816. JOHN SCOTT, Ox'ord-street, London, “ Improvements in fire-escapes and 
apparatus for raising and lowering weights, the same being applicable to 
other useful purposes.” 

9818. JOHN SCOTT, Oxford-street, London, ‘“ Improvements in pneumatic 
signal apparatus or means for giving alarms in case of fire, or for indicating 
variations of temperature for other useful purposes.” 

2827. JAMES JOHN HOLDEN and SEALY JAMES Best, Bermondsey, Surrey, 
“Improvements in the doors or closures of gas retorts.”— 31st October, 1866. 

2830. JAMES JACKSON, Liverpool, ** Imp: in for lowering 
and ‘letting go’ ships’ anchors.” 

2832. EDOUARD TAVERNIER, Cité Trévise, Paris, and HENRY WALTON 
WHITEHEAD, Leeds, Yorkshire, “ Improvements in means or apparatus for 


“ 








| @ steam-tight manner. 





combing cotton and other fibres.” 
2833. JULES BECKER, Quai des Chartrons, Bordeaux, France, “ An improved 
apparatus for stoppering bottles.” 


h “y 


2835. MAURICE POLLACK, Birmi I 





ts in packing needles, 
and in papering needies, or making up needles for sale.”—Ist November, 1866. | 
2853. EDWARD PARSONS NORTH, Birmingham, “ A new or improved portable | 
or folding reading desk stand or easel.” 
2962. JOHN SACHEVERELL GISBORNE, Liverpool, *‘ Improved automatic means | 
and apparatus to give warning of the dangerous existence of fire in ware- 
houses, ships, and other structures and places.” 
2863. JOHN SACHEVERELL GISBORNE, Liverpool, ** 
and other compasses.” — 3rd November, 1806. 
2925. AUGUSTE GOBERT, Great Northern Hotel, King’s Cross, “ An improved | 
method of lubricating axle-trees of fixed engines.” | 
2942. JOHN GARRETT TONGUE, Sovthampton-buildings, Chancery-lane, | 
Imp. hinery for cutting and heading nails.”—A 


Improvements in mariners’ 


London, **I 8 
communication from Jacob Russell, Henry Townsend McCoun, James Lemuel 
Romer, and Thomas Townsend Buckley, Brooklyn, New York, U.5.—10tA | 
November, 166. 

2963. THOMAS MOLINEUX, John Dalton-street, Manchester, “ I 
in pianofortes.”—13ti November, 1866. 

2989. WILLIAM ALEXANDER LYTTLE, General Post-office, London, ‘‘ Improve- | 
ments in steam gengrators.”—15th November, 1866. 

3034. THOMAS GREBMWOOD, Leeds, Yorkshire, ‘‘ Improvements in the con- | 
struction of iathes.”— 19th November, 1866. 

3042. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, *‘ improvements in drying tan, and in the machinery or apparatus 
employed for that purpose.”—A communication from Laurent Breval, Paris. 
20th November. 1866. 

3194. JOHN MAYO WORRALL, Ordsall, Lancashire, ‘‘ Certain improvements in | 
the method of finishing certain descriptions of piled fabrics and in apparatus 
connected therewith.”—5th December, 1866. 

3262. RICHARD BOYMAN BOYMAN, Park-crescent, Stockwell, Surrey, “ Im- 
provements in applying jets of steam hy action and reaction to propel vessels 
and aerial conveyances, with other improvements in the latter, and in ma- 
chinery for both, parts of which are applicable for other hydro and aero pur- 
poses.” — 12th December, 1866. 

3372. WILLIAM CLARK, Chancery-lane, London, ‘* Improvements in screw 
valves."—A communication from John Wilcox, Thompsonville, Hartford, 
Connecticat, U.S.—21st December, 1866. 

36. EDWARD KENWORTHY DUTTON, Smithy Door, Manchester, “‘ Improve- 
ments in water delivery nozzles employed in the extinction of fire."—A com- 
munication from William Barbour, Lawrence, Massachusetts, U.S.— 5th 
Jonuary, 1867. 

78. MicuakL HODGE SIMPSON, Milk-street, Boston, U.S., ‘ Improvements in 
the con*ruction of seats or chairs suitable for preserving life in case of ship- 
wreck, and alan for being used as bathing chairs.” —11th January, 1867, 

220, CHARLES WurarsToNng, Park-crescent, Portland-place, London, * Im- 
provements in electri telegraphs, and in apparatus connected therewith.”— 
28th January, 1867. 

309, SAMUEL PLANT and WILLiaw TATTON, Sutton, near Macclesfield, 
Cheshire, *‘ An improvement in the manufacture of fire lighters and arti- 
ficial fuel.”"—4th February, 1867. 

345. SAMUEL HOWARD, Luton, Bedford, “ Certain improvements in machinery 
or apparatus for pressing and shaping hats, bonnets, or coverings for the 
head, made from straw or other materials.”—7(h February, 1867. 

357. MICHAEL JOHN HAINES, Bath, Somersetshire, “* Improvements in the 
manufacture of leather straps and driving bands.”—8th February, 1867. 

385. WILLIAM EDWARD NEWTON, Chancery-lane, London, * Improvements in 
treating vegetable substances, chiefly applicable to the manufacture of paper 
pulp and fibres.”— A communication from Berjamin Chew Tilghman, Phila- 
delphia, U.S.—11th February, 1867. 

464. WILLIAM HARRISON, Wharton green, Winsford, Cheshire, “ An improved 
method of consuming smoke in furnaces.” 

463. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“ An improved mode of, and apparatus for, letting on and shutting off gas, 
and igniting the same.”—A communication from Edwin Eaton Bean and 
William Howard Mumber, Boston, Massachusetts, U.S. 

464. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“ An improved boat detaching apparatus.”—A communication from Gideon 
Blackburn Massey, New York, U.S. 

465. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in files and in handles for holding the same.”—A communi- 
cation from Alfred Weed, Boston, Massachusetts, U.S.—20th February, 1867. 
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All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
2nd March, 1867. 

1801, 8d. ; 1802, 1s. 4d. ; 1803,10d. ; 1404, 6d. ; 1805, 4d. ; 1806, 4d. ; 1807, 
8d. ; 1808, 10d. ; 1809, Is. 4d. ; 1810, Is.'; IS11, 8d. ; 1812, 10d.; 1813, 10d.; 
1814, 1s.; 1815, 10d.; 1816, 8d.; 1817, 6d.; 1818, 4d.; 1819, 10d.; 1820, 1s. 4d.; | 
1821, 10d.; 1822, 4d.; 1823, 10d. ; 1824, 10d.; 1825, 4d.; 1826, 4d.; 1827, 4d.; 
1828, 1s. 2d. ; 1829, 4d. ; 1830, ld. ; 1831, 4d. ; 1882, Gd. ; 1833, 4d. ; 1834, 
4d. ; 1835, 8d. ; 1886, 84. ; 1837, 4d.; 1838, 4d. ; 1889, 4d. ; 1840, 4d.; 1841, 
10d. ; 1842, 10d. ; 1843, 4d.; 1844, 1s, 4d. ; 1845, 10d. ; 1846, 4d. ; 1847, 4d. 
1848, 1s. 2d. ; 1849, 1s. ; 1850, 10d. 

*," Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr, 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, 
Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


; Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mtlle, Gearing, Boilers, Fittings, dc. 
2030. G. ZANNI, Rathbone-place, London, * Obiaining and applying in 
power.”—Dated 7th August, 1866.” " ow 
The arrangement of mechanism which the iuventor employs in carrying out 
this invention consists in a series of drums mounted in a frame, furnished with 
brackets for supporting the hollow axles of the weighted drums at each end 
thereof. A central axis, supported in bearings at each end of the frame, passes 
Vhrough the series of weighted drums; this axis being free to revolve in one 
ditection independently of the ighted drums. Ratchet teeth are cut or 
form] upon the central axis, opposite one end of each of the drums, and a click 
oF cats carried by a pin or stud on the end of each drum falls into the ratchet 
teeth on tye axis, and is the means of ‘mparting motion thereto as the cord or 
chain unwid4s from each drum during its revolution caused by the descent of 
the weight @ached thereto. Upon one end of the central axis a toothed 
wheel is fixed, t- which motion is imparted by a pinion and crank lever, by 
which the whole series of drums are caused to revolve, in order to wind up 
the whole series of conas and weights simultaneously when down. A ratchet 
wheel is fixed on one end of each drum, into the teeth of which a paul or click, 
carried by each of the tnaokets or supports, drops, in order to prevent the 
revolution of either or all the ¢rums, by the descent of their weights, until the 
power of the descending weigh of either of the drums is required to impart 
motion to the central axis. Whe» the cords or chains are wound upon the 
drums, and the weights attached therev are raised to their highest point, by 
removing one of the pauls from the ratchevon the end of one of the drums the 
descent of the weight will cause the dram to revolve, and by means of the click 
on its end taking into the ratchet teeth on the axis motion will be imparted 
the transmi| 








reto. The motive power thus obtained may be from the axis 


and in the apparatus or means employed therein.”—A communication from by a suitable train of wheels and pulleys to actuate a sewing machine, or to 


impart motion for other purposes. —Not proceeded with, 
2048. G. B. HARKES, Battersea, “ Rotary steam engines."—Dated 9th August, 


This invention consists in certain 








binati and arrang its of mecha- 
nism, by the adoption of which rotary steam engines ¢ ing great simplici 
and efficacy can be constructed. The steam cylinder is of circular section, but 
with the upper portion thereof d, as hereinaft ioned, and in the 





centre thereof is a cylinder of smaller diameter mounted on a shaft in 
suitable bearings, a projection being formed on the exterior of the last-men- 
tioned cylinder, such projection extending therefrom to the interior surface of 
the steam cylinder, against which it works during the revolution of the smaller 
cylinder, The said projection acts as the piston head to receive the pressure of 
the steam, and js furnished with any suitable packing to enable the same to workin 
At the upper part of the steam cylinder are placed the 
steam and exhaust ports. A portion of the upper part of <he steam cylinder is 
removed for the admission of a block, the lower surface of which is of the form 
of the segment of a circle, a casing or shell being provided for the said block to 
work in. A shaft is attached eccentrically by one end thereof to the exterior 
of the piston cylinder, the other end of such shaft being attached to the seg- 
mental block. By the revolution of the piston cylinder the segmental block is 
caused to oscillate through the steam space of the steam cylinder, the lowest 
part of the surface thereof working against the surface of the piston cylinder 
between the ports, and thereby acting as an effectual stop between the steam 
and exhaust ports. Upon the steam being admitted into the steam space of the 
cylinder it impinges upon the piston, causing it to revolve until it has passed 
the exhaust port, when the steam escapes. The piston moves through the 
small space between the exhaust port and the steam port by means of the 
momentum it has acquired, aided when necessary by the action of a fly-wheel, 
and having passed the steam port the steam is again admitted, the steam space 
between the steam port and the exhaust port being stopped by the before-men- 
tioned block, and thus a continued rotary motion is obtained, which is capable 
of being imparted by means of the piston cylinder to any machinery in connec- 
tion therewith, as well und d. Asthe | block occupies the upper 
portion of the steam space of the cylinder it is manifest that it would, but for 
some contrivance to obviate the difficulty, prevent the revolution of the piston 
upon arriving at that portion of the steam space. To remedy this a portion of 
the block is cut away, so as to form a longitudinal channel extending the entire 
length thereof,in which channel is placed a movable block connected with 
arms mounted eccentrically on each end of the piston cylinder. The said 
movable block extends the whole length of the longitudinal channel, and by 
means of the before-mentioned arms rises therein as the piston approaches the 





| upper portion of the steam space, and thus allows it to pass through the same, 


and then gradually faces until its lower surface coincides with the face of the 


| block, thus forming an effectual stop between the ports. The casing or shell in 


which the block moves is provided with suitable packing in order that the same 


| may work therein without allowing any escape of steam. 


2062. W. MOSLEY, jun., Sa/ford, Lancashive, “ Furnaces.”—Dated 11th August 
1866. 
This invention consists in employing chains in lieu of the bars ordinarily 


~ | employed in furnaces, the said chains being tightened at the ends by means of 


screws, and being capable of being turned up-side-down, separately or con- 

jointly, by means of a winch hantlle.—Not proceeded with. 

2072. D. MARCHAL, Brussels, ** Improvements in the combustion and prevention 
of smoke, and in increasing the heating power of fuel.”—Dated 13th August, 
1866. 

This invention consists in the introduction into the grate or furnace, by 
means of tubes, or through small lateral openings, of a current of hot air or the 
vapour of water previously carburetted. Such current is previously passed 
through very fine metallic wire gauze, which has the effect of finally dividing 
the molecules of the said current before it penetrates into the furnace in which 


rollers In contiguity with and geared from 
horizontally with the first, being of simfl 
second flanged roller is, however, made wider than the 
the'flanges of the same to prevent “cutting,” and also 
expand somewhat. ‘The second upper roller fits within 
vious case. The cloth having passed through the rollers is permitted 
over a semidircular board, within the friime, into the bottom 
machine, and is carried over a friction paliey to the rollers again for a repeti- 
tion of the operation. — Not with. 

2037. T. J. SIBLEY, Ashton-under-Lyne, “ Apparatus for spinning and doubling 

cloth, &c.”—Dated 8th August, 1866. 

This invention relates more particularly to that class of spinning machinery 
called “ dyers’ tube frames,” and in which the sliver of cotton or other fibrous 
materials is patsed through a revolving smooth-bore cylindrical tube on its 
way to the receiving bobbins, and the improvements consist in a novel con- 
struction and formation of tube mounted in suitable bearings, and which, when 
revolving, effects upon. the sliver of cotton or other fibrous material passed 
through the same a perfect twist; the peculiar formation of this tube may be 
thus described :—-The tube through which the cotton is caused to on its 
way +o the receiving bobbins has a-conical formation, the interior cone-like 
surface of which is composed of a series of spiral grooves or recesses, the action 
of which upon the cotton submitted to its action, when revolving, gives a twist 
to the same, which is delivered from the tub: on to tho receiving bobbin; the 
cotton freely enters the tube at its diameter, and in its progress 
through the same, gradually compressed by the spiral grooves, which, carrying 
it round, deliver it at the narrowest end in a twisted state on to the receiving 
bobbin.—Not proceeded with. 

2046. A OLDROYD, Clapton,and P. A. GODEFROY, Homerton, “ Treatment of 
jute.” —Dated 8th August, 1866. 

Iu performing this invention the inventors prepare a |ath sufficient to 
immersé the quantity of jute to be operated upon. To every six or eight 
gallons of water they add one pound of crude potass, more or less, and they 
keep the solution at a temperature of 140 to 160 deg. Fah. The jute is steeped 
in this bath for ten to twelve hours, then passed through rollers to loosen the 
resinous matter contained in the jute, and rinsed in water; next the jute is 
again steeped as before, keeping the bath at the same strength and heat, and 
the steeping is continued for fourteen or sixteen hours ; next the jute is dipped 
into a bath which they prefer to make up of sulphuric acid half an ounce to 
one gallon of cold water, more or less, and they rinse the fibre well after this 
bath ; next they steep the jute for ten or twelve hours in a bath of the same 
temperature as the first, which Jatter bath they prepare as follows: ~ They 
dissolve potass in water in the proportion of four ounces of potass in each pint 
of water, and with this they mix vegetable oil in the proportion of one ounce 
to the pint of water, and they mix till it becomes perfectly united. This 
quantity is added to two gallons of water, more or less, in making up the 
bath; after this bath the fibre is rinsed well in warm water, it is again passed 
into the acid bath, as before, and then it is again steeped in the alkaline bath, 
as at the first, and the process is conducted, as already described. Lastly, the 
acia bath is again resorted to, and the fibre washed and dried, when it is ready 
for the manufacturer.—Not proceeded with. 

2050. J. Brown and J. HrrToN, Bolton, “ Jacquard machines."—Dated Sth 
August, 1866. 

This invention consists, First, in communicating motion to the Jacquard 
cylinder by the lifting lever, in which is a slot for a movable stad; this stud 
is connected by a link to an arm projecting from the sewing frame of the 
Jacquard cylinder, and by this means a varying to-and-fro motion may be 
given to the Jacquard cylinder, according to the lift of the healds. The Second 
part of the invention consists in an improved mode of lifting the healds, so as 
to lift and lower those healds farthest from the reed proportionahly more than 
the others, in order to produce a V shed. The grife and the bottom board are 
prolonged beyond one side of the Jacquard machine, and vibrate on stads cor- 


HI 





they combine with the atmospheric air contained therein, and the prod of 
the substances in course of combustion, whereby the steam is decomposed and 
hydrogen gas evolved, which, in conjunction with the hydrocarbon employed, 


becomes instantly a sheet of flame, covering the surface of the fuel, 


ponding to the fell of the fabric, or that point where the weft is beaten up 
into the cloth. The lifting lever is connected either to the grife or to the bot- 
tom board by a side link and swivel joint; the grife and the bottom board are 





and through which flame the smoke and gases seeking to escape the chimney 
must pass and are necessarily consumed. 





Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c, 

2015. A. VESCOVALI, Bath Hotel, Piccadilly, ** Increasing the adhesion of locomo™ 

tive engine wheels to their rails.”—Dated 4th August, 1866. 

This invention consists in applying to the engine a novel arrangement of 
electro-magnetic apparatus, whereby currents of electricity are maintained 
through the coils of the magnets to give the wheels of the engine such adhesion 
to the metal rails as will enable the engine, when propelled with a suitable 
motive power, to mount steep inclines with facility. Not proceeded with. 
2019. P. M. PARSONS, Blackheath, Kent, “ Permanent way of railways.”—Dated 

6th August, 1866 

This invention relates, First, to the crossings, and the object is to render 
those parts of the permanent way stronger and more durable than heretofore, 
and to lessen as much as possible the jolting of the carriages when passing 
overthem. For this purpose the inventor employs for the point and wing rails 
a double-headed rail, one side of the tables of which is made flat at the top, 
and square or nearly so at the side, with the corner either left angular or only 
slightly rounded. These rails he makes of steel, and he hardens and tempers 
them either wholly or partly, by preference, after they have been shaped and 
fitted, by heating and plunging them when at a red heat inte a bath of oil or 
oleaginous substance. The point rail is bent and cut to the proper form with 
inclined sides, and the side rail which diverges from it, instead of being notched 
into the point rail in the ordinary way, has its end fitted to and housed under 
the table of the point rail in a somewhat similar manner to that practised in 
Wild's switches (patent dated 24th February, 1847 (No. 11597), and is secured 
to it by bolts, rivets, or other suitable fastenings. The point and wing rails 
are firmly connected by means of what he terms fishing blocks, which are 
placed between the wing rails and the point of the point rail, and fit in between 
their tables ; these are secured by screw bolts or other suitable fastenings, and 
are supported by the C chair. The improvements relate, Secondly, te those 
parts of the permanent way termed fishes, fishing, or fish plates, used for 
securing the joints of the rails, and the object is to impart to them increased 
strength and elasticity. For this purpose he forms them of steel or iron 
sufficiently carbonised, and he heats them:in a suitable oven or furnace, and 
while at a red heat he plunges them into a bath of oil or oleaginous substance. 
The object of the improvements in screw bolts is to impart to them increased 
strength and elasticity, to enable them the better to resist the impulsive strains 
and vibration to which they are subjected when employed to secure fish plates, 
and in other similar situations, without breaking or becoming loose. For this 
purpose he makes them of steel or iron sufficiently carbonised, and tempers 
them by treating them in the manner hereinafter described for fish plates : 
in order that every part of the bolt may be extended equally, or nearly so, 
under strain, and thereby give out the greatest possible amount of elasticity 
without taking a permanent set, he makes the shank of the bolt tubular, or of 
a different form in cross section to the screwed part op to within a short 
distance of the commencement of the thread of the screw, so that, while the 
shank of the bolt may be throughout of the same diameter or width across 
portions of its perimeter as the screwed portion measured to the top of the 
thread, and thereby touch the sides of the hole in which it fits, the area of its 
cross section through the shank will be the same as, or rather less than, the 
area through the screwed part measured from the bottom of the thread.— 
Not proceeded with. 

2022. E. LAMB, Chancery-lane, London, ‘‘ Construction of bridges.”—Dated 6th 
August, 1>66. 

This invention consists in the adaptation and 
bridges and similar structures, of certain c P d levers, 
such as those employed in the instrument called “ lazy-tongs.” The invention 
is peculiarly applicable for military purposes.— Not proceeded with, 

2041. W. CLARK, Chancery-lane, London, “ Double hydrostatic scales for deter- 
mining the load of ships or boats,’—A communication.—Dated 8th Augurt, 
1866, 

This invention relates to a new and improved method of placing two or more 
hydrostatic scales in a ship or boat, the said scales being situated on different 
sides of the keelson, and on the diagonally opposite corners of a rectangle, in 
sucn a manner tuat by the aic of the said scales the load can be evenly distri- 
buted throughout the vessel, and the strain to which the various parts of the 
hoat or ship are exposed by the cargo on the inside, and the water pressing 
from the outside, can be readily ascertained and equalised, The invention also 
consists in the arrangement of a double scale with a single-hinged index, in 
such a manner that, by putting up the said scale in the middle of a boat or 
vessel, the hinged index will show when the boat stands even in the water, 
and the uniform distribution of the cargo throughout the boat or vessel is 
facilitated. The invention consists, finally, in the arrangement of an automatic 
alarm, in combination with the hydrostatic scale, in such a manner that, if by 
the increase of the amount of bilge water in the vessel the said vessel sinks 
below a certain point, the alarm will sound, and the attention of the person or 
persons in charge of the vessel will be called to the fact that the quantity of 
the bilge water in the vessel has increased beyond the desired point. 

2055. J. CLAY, Yardley, Worcestershire, “ Saddles.”—Dated 9th August, 1866. 
The patentee claims making that part of the saddle called the saddle-tree, or 

the foundation of the saddle-tree, of metal, and hollow or tubular, substantially 


as described. 

Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
A a Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, &c. 

2031. W. BOTTOMLEY, Bramley, near Leeds, “ Machinery for pulling woollen 

cloths.” — Dated 7th August, 1866. 
This invention consists, in the first place, i having two or more sets of 


application, in the formation of 
binati of 











d by links and a double lever.— Not proceeded with. 





Class 4.—AGRICULTURE. 


Including Agricultural nee. Windlasses, Implements, Flour 
ills, dc. 


2029. E. Lywoop, Andover, Hampshire, “ Instrument for facilitating and ascer- 
taining the temperature of hay, corn, or seed ricks, s'acks, mows, &c."— 
Dated 7th August, 1866. 

According to this invention the patentee constructs a tube of metal, wood, 
or other suitable material, having a number of apertures all along its surface, 
which tube is closed at one end by means of aconical head, by preference made 
slightly larger in @ than the d of the tube. This tube is forced 
into the body of the rick, stack, mow, or heap, either by driving it in by blows 
or pressure, or by forming a screw thread upon the tube and screwing it in. 
The tube having been inserted, a registering thermometer attached to a rod or 
stick is i duced to any dist down the tube, whereby the temperature at 
that particular part of the rick will be readily ascertained. If the temperature 
of the rick, stack, mow, or heap is found to be higher than advisable, the said 
perforated tube is left in the same, whereby the hot air or steam from the 
interior of the rick will be caused to pass through the apertures into the tube, 
and will escape along the same and through the open end thereof projecting 
from the rick. 

2076. J. HALLIWELL, Baslon, Derbyshire, “‘ Apparatus or implement for 
ploughing, digging, and cultivating land.”— Dated 13th August, 1866. 

This invention consists in the use of a float or digger attached to and under- 
neath a strong frame of wood, or other material, by twe up.ight pieces fixed 
one on each end of the float or digger ; or the said float or digger may be made 
of such length that each end may be turned upwards, forming the uprights, by 
which, and pins and holes ip the side of the frame, it may be attached thereto. 
A number of “ coulters” are fixed to a cross-rail in front of and parallel with 
the float or digger. A roller is placed across the frame between the coulters 
and the float or digger, or side wheels may be employed, so that by means of 
the roller or the wheels and holes in the end pieces of the float or digger and 
pins, the float or digger may be adjusted to any depth of cut desired. Nearthe 
back edge of the float or digger is a number of bars or pins attached thereto at 
an angle, or sloping backwards from the cutting edge or front of the float or 
digger, forming a grating through and between which the soil passes, and is 
delivered in finely divided particles in rear of the implement and stubble and 
weed on the surface of the soil. A seat above the roller or over the float or 
digger is provided for the person in charge of the implement, so that the horse 
or team drawing the same may be driven.— Not proceeded with, 











Class §.—-BUILDING.—None. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shelis, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 

1960. W. RicHaRDS, Birmingham, * Breech-loading fire-arms.”—Dated 28th 
July, 1866, 

The patentee claims the combining with a lever and sliding block for closing 
the breech of the barrel, as is described in the specification of a former patent 
(No. 633) of the year 1858, wedging instruments to set and holJ the face of the 
block up to the breech end of the barrel, as described. He also claims the 
modification of the above arrangement, as described. He also claims in con- 
structing firearms in which the breech is closed by a block, as described in the 
specification of the former patent, the grooving out the abatment that supports 
the recoil of the block to facili the i i of the cartridge, as described. 
He also claims in constructing fire-arms in which the breech is closed by a slid- 
ing block, as is described in the specification of the former patent before referred 
to, the combining with sach block a striker to explode the cartridge, such 
striker moving parallel with the axis of the barrel, and having upon it at one 
side a projection which the hammer strikes, as described. He also claims in 
central fire fire-arms arranging the striker flat on the face, and so that the striker, 
after exploding the cap of the cartridge, rests on a solid abutment, so as to 
support the cap of the cartridge, and prevent its fracture, as described. He also 
claims constructing the strikers of central fire fire-arms without springs, and in 
such manner that, on firing, they may be driven back by the cap of the cart- 
ridge, as described. He also claims arranging the strikers of central fire fire- 
arms moving parallel to the axis of the barre! in such manner as to be acted on 
by a driver piece struck by the hammer of the lock, such driver piece passing in 
an obliqze direction down to the striker, He also claims the arranging breech- 
loading fire-arms, so that they may be used either with central fire or pin cart- 
ridges, as described, 

1976. W. STOKES and C. FAULKNER, Birmingham, “ Improvements in breech* 
loading fire-arms, and in cartridges for breech-loading fire-arms.”— Dated \st 
August, 1866. 

This invention relates to such breech-loading fire-arms as are opened and 
closed by a sliding bolt or closer, through a hole in which a needle or striker is 
driven to discharge the cartridge. In constructing a breech-loading gun ac- 
cording to this part of the in ion, the i construct and arrange the 
parts in the following manner :—They cut away the upper part of the barrel 
near the breech, so as to form an opening sufficiently large for the introduction 
of the cartridge. In this part of the barrel the bolt or closer slides, the handle 
by which the said closer is moved engaging by a rotary motion in a cross slot 
in the front end of the opening to secure the closer during discharge. Opposite 
the handle a projection is made on the cl sey, which works in a longitudinal 
groove in the barrel during the sliding motion of the closer, and in a transverse 
groove on the rotation of the closer. The handle of the closer is secured in its 

lace during discharge by a spring catch fastening. The closer is hollow, and 

n its interior the needle by which the gun is discharged works. This needle is 
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The cartridge is introduced at the opening in the barrel, and the closer again 
advanced and fixed by depressing its handle. On thedrawing back of the closer 
the tube carrying the needle or striker is pressed back, and its shoulder en- 
gages with the sear described—the closer on being advanced to close the breech 
leaving the said tube and needle or striker behind. By pressing the trigger 
with the finger, the sear is disengaged from the shoulder on the tube carrying 
the needle or striker, which tube is waged forward by the coiled spring. The 
needle or striker is thereby driven through a hole in front of the closer into the 
cartridge, rges the said cartridge. The improvements in cartridges 
for breech-loading firearms are as follows :—In the bullet or projectile is fixed 
an iron pin or wire, having an expanded cup-like end. The said pin or wire is 
of such a length that, when the cartridge is made up, its cup-like end is almost 
in contact with the wad forming the bass of the cartridge. The fulminate 
is placed in the cup-like end of the said rod or pin, and in discharging the cart- 
ridge the needle or striker of the gun pierces the wad and strikes the fulminate. 
Or, instead of placing the fulminate in a cup-like cavity at the end of the rod or 
pin, the said rod or pin may be made plain at its end, and an ordinary percus- 
sion cap placed thereon.—Not proceeded with. 

1996. W. E. NEWTON, Chancery-lane, London, “ Ordnance.” —A communication, 

Dated 2nd August, 1866. 

This invention relates to a novel mode of constructing ordnance, so as to 
render the piece stronger than when made in the ordinary manner. To 
this end there is a central core or barrel containing the bore. and sur- 
rounding or inclosed by a system of bands, hoops, or rings of wrought iron. 
These bands, hoops, or rings surround the central core from the breech to 
within any desired distance of the muzzle. The invention fui ther consists ina 
certain novel construction of and mode of combing the several parts, whereby 
the fibrous character of the wrought iron is preserved, and the union of the 
several parts is rendered such that their proper relation will not be disturbed 
by the firing of the piece, or by the heating or cooling to which it is subjected 
when in use, the object of the invention being, in short, toso construct ordnance 
as to obtain the necessary strength with the least weight of metal. 


Class 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upnolstery, Ornaments, MusicalInstru- 
ments, Lamps, Manufactured Articles of Dress, dc. 
2032. G. WARRINER, Little Ilford, Esser, and W. H. STALLARD, Bexley Heath, 
Kent, ** Lamp.”—Dated 7th August, 1866. 

The patentees claim the mode of fitting the internal space of the oil and spirit 
holders, and the wick holder cup, with the adjusting air openings therein, below 
the line of combustion, and also the adjusting contractions at and above the 
said line of combustion, as described. 

2054. W. CLARK. Chancery-lane, London, “ Improvements in musical intruments 
and notation.”"—A communication.— Dated 9th August, 1866. 

The First part of this invention consists in arranging the keys of the various 
octaves of an accordeon in such a manner that the tones governed by the 
various keys are uniform throughout the entire range of the instrument, both 
in drawing and in compressing, and the operation of the instrument is thereby 
greatly facilitated; also in placing between the keys of the various octaves 
severally a distinguishing key, which gives the same tone in drawing and in 
compressing, so that the player is enabled to feel the various octaves with the 
greatest ease, and a uniform arrangement of the keys throughout the entire 
range of the instrument is rendered practicable; further, in indicating the tone 
or tones governed by each key by means of figures marked thereon, in such 
a manner that the difficulty of learning to play the instrument is greatly 
reduced ; also in bining with the d a suitable mechanism whereby 
the player is enabled, by a simple pressure with the thumb or finger, to change 
the key of the instrument from major to minor, or vice versd, so that the 
accordeon can be used for playing or accompanying music pieces of any desired 
description. The Second part of this invention relates to a strap for accordeons 
which forms a double loop, one to pass round the wrist and one to admit the 
thumb of the hand which grasps the accordeon, in such a manner that the 
strap is not liable to slip on the hand, and the player is enabled to operate the 
accordeon without danger of losing hold of the same. The Third part of this 
invention consists in the use of figures from 1 te 8 in combination with three 
lines or staves, in such a manner that by the position to the fingers in relation 
to the staves the various octaves of the pitch of the several notes is designated, 
and the entire system of writing music is greatly simplified; it also consists in 
combining with the three staves and figures certain transverse lines, whereby 
the value or length of a note or rest is indicated. It consists, further, in the use 
of figures of diffe styles to disti ish the major from the minor key, those 
designating the major key being written in full lines and those designating the 
minor key in dotted lines, or in any other manner, whereby the two kinds of 
figures can be readily distinguished one from the other. It consists, finally, in 
using figures of different styles or suitable signs in combination with the said 
figures to indicate the expression of the music. 














Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 

1966. A. PARAF, Manchester, “ The application to medicine, for beverages and 
for industrial purposes, of a new gaseous water.”—A communication.—Dated 
3ist July, 1866. 

This invention consists in the employment for the purposes stated in the title 
of the invention of protoxide of nitrogen, called *‘laughing gas.” It is 
applicable to the treatment of gout, gravel-uric, and similar diseases arising 
from the formation in the system of uric acid.—Not proceeded with. 
= HILLs, Deptford, ** Manufacture of oxalic acid.”— Dated 31st July, 


This invention consists in forcing atmospheric air into what is technically 
termed ‘oxalic acid mother liquor” during the time the nitric acid is being 
added to it, and the treacle or other substance used to make the oxalic acid in 
the usual way.— Not proceeded with. 

1970. J. J. BODMER, Newport, Mi e, ** Manufi 
.  cretes, and artificial stone.” — Dated 3\st July, 1866. 

This invention relates, Firstly, to and consists in the use of slag cinder or 
ecoria from blast furnaces, copper smelting and other furnaces, for the manu- 
facture of a certain class of cements, by mixing, amalgamating, and incor- 
porating such slag cinder or scoria with lime, and without subjecting the 
mixed slag and lime to heat in ki'ns or furnaces. The invention consists, 
Secondly, in producing a cement which the p calls “ cement,” 
and which is made of the same materiais as the cement above described, with 
this difference, that the lime is used in its caustic state. The manipulation in 
preparing the cement is precisely as above described. This class of cement is 
principally intended for forming concrete. The invention consists, Thirdly, 
in the manufacture and use of an artificial slag to be mixed and incorporated 
with lime, as above named. instead of, or as a substitute for, slag cinder or 
seoria. The invention consists, Fifthly, in the manufacture of a cement by 
adding to slag cinder oz scoria, as it flows from a furnace (as, for instance, 
from a blast furnace), lime, or calcareous matter, with or without alumina, in 
certain proportions, as the nature of the slag cinder or scoria may require. 
The invention consists, Sixthly, in certain processes for treating the slag cinder 
or scoria, whereby the silica and other component parts therein become 
liberated from their bases, and free to enter into new combinations. 


1972, W. E. GEDGE, Wellington-street, Strand, London, “ Imitating mother-of- 
upon various surfaces.”—A communication.— Dated 3ist July, 1866. 
The object of this invention is to imitate the surfaces of mother-o’-pecrl on 
solid bodies generally, but principally on paper, wood, leather, woven fabrics, 
and plaster. The inventor has arrived at the conclusion that the shot and 
rainbow-coloured reflections presented by mother-o’-pearl are not always a 
simple effect of interterence resulting from the structure of its surface, but 
very often a deposit of the metals contained in solution by sea water, such as 
silver, iron, and lead, which, by reason of their extreme tenuity, have hitherto 
escaped analysis. The oyster contains within it sulphuretted hydrogen; the 
hydrogen carries off the oxygen from the oxides, and reduces these oxides to 
a metallic state, at the same time the sulphur of the sulphuretted hydrogen 
combines with the metals thus regenerated, and converts them into sulphites 
which give the metallic colours. In fact, a mixture of calcareous matters of 
isinglass or gelatine, and of salts dissolved in water, or in their water of 
crystallisation. and applied ina thin coating or layer on any surface which 
willlend itself to such application, gives in a current of sulphydric acid the 
structure of mother-o’-pearl with prismatic colours, which may be modified by 
the aid of a current of chromhydric, isdhyric, and similar acids. Without 
the aid of these gases mother-o’-pearl surfaces may be obtained in the open 
air, either white or tinted, by transp: +a col d foundation or ground 
being used. The structure of the mother-o’-pearl surfaces may be regulated at 
the first of the arrangement of the molecules, so as to obtain the most varied 
forms. For this purpose pointed instruments may be momentarily applied, or 
typographical frames or plates arranged ad hoc. One salt only, or several salts, 
may be used mixed in variable proportions without the addition of other 
ingredients than gelatinous or resinous matters ; acetates and sulphates are to 
be preferred. it will be understood that the choice of the gelatinous and 
resinous matters depend upon the acid of the salt. The coaling or layer may 
be applied on the surfaces of an ubject by brushes, spatulas. rollers, or by c-ld 
or hot immersion. Very beautiful effects are obtained on articles in plastic by 
reason of the diversified reflection of the light. 
1978. A. FARAF, Manchester, “ Deoxidation and ecipitation.”—A commun 
tion.— Dated \st August, 1866. “ ai 
Tn order to save time and expense in the deoxidation of indigo, and also 
that the dyer or other consumer of deoxidised indigo may have a vat of a 
regular quality and density, the inventor prepares in advance indigo which 
he preserves from contact with the air in glass bottles, and in any state that 
indigo wold be used for any dyeing process that it could be applied. He 


theha; 





e of cements, con- 











employs the following method :—He replaces the usual reductors entirely or 
p*rtially zinc, using by preference this metal in the impalpable state. One or | 
*wo parts of zine, two or four parts of quick lime, and three to four parts of © 


indigo have given very good results, the usual mode of working being employed, 
—Not proceeded with. 


1980. J. SAWYER, Forston-stree(, and ¥, TPAUMAN, Oakley-square, London. 
** Apparatus and processes for the manufacture of paper pulp from wood, 
&c.”— Dated \st August, 1866 

This apparatus consists of a cast iron frame, supported by standards or 

columns ; also of a bed plate to be firmly bolted to the frame, with two slots 
for holding the timber, wood, or other fibrous material, in position lengthwise 
of the fibre; two cast iron side plates are fitted with racks and pinions, or 
screws, to adjust, raise, or lower to the top part a table plate fitted with friction 
rolls made of wood or iron; a groove of a V shape may be used for the table 
to travel on the above-named side plates ; the top part or table has a series of 
steel plates fixed tempered to the degree of saw plates, and on one edge, or on 
one end of the steel plates, are formed the cutting points known as the diamond 
point; the table may be put in motion by a crank or an eccentric lever, thus 
giving a horizontal motion to the table; the points or cutters being attached 
to the table are put in motion at the same time, thus operating on the wood, 
timber, or other fibrous material lengthwise of the fibre thereof; during this 
operation the patentees introduce or admit cold water amongst the fibre. They 
also propose to make a roll or drum of wood or iron, with a spindle or shaft 
through the lengthway of the roll or drum, having bearings on which it will 
rotate at a speed of 25to 200 revolutions per minute, About the peri- 
phery of the above-named roll or drum cutters are fixed, some made of steel 
piates bevelled on the cutting edge, and others with teeth similar to saw 
teeth. These cutters are arranged alternately, namely, first a smooth one avd 
then a coarse one, and for more effectually operating on fibrous materials 
generally they propose to employ a frame fitted witha sliding or movable box, 
which is placed in tront of the aforesaid roll or drum; this roll or drum rotates 
on i:s own axis horizontally, while the movable box in front thereof has a 
vertical mot:on imparted thereto, and by this action the fibre may be obtained 
of any quality, either fine or coarse. They further propose to reduce the fibre 
thus obtained into pulp fit for making into paper by subjecting the fibre to the 
aciion of warm or cold water or both ; also steam and alkali during the process 
of heating and mulling, grinding, rolling, crushing, and purifying. Instead of 
employing a beating machine open to the pressure of the atmosphere, as here- 
tofore generally used, they propo-e to enclose the beating in an air-tight case, 
and admit the fibre thereinto through a pipe with an inlet and outlet convec- 
tion; the pulp thus produced will be of a sufficiently good quality for makin; 
into paper for general purposes ; but for a finer quality of paper they propose 
to pass the pulp through a mill with any kind of stones, such as are in common 
use in grinding mills of various kinds. 

1994. J. F. H. RICHARDSON, Jutbury, Staffordshire, “ Moulding or pressing 
glass.” —Dated 2nd August, \»66 

This invention relates to the moulding or pressing of ale glasses, dram 
glasses, and goblets on feet for publicans’ and others’ use, also wine glasses, 
claret glasses, champazne glasses, liquor glasses, and other glasses where 
uniform capacity is required. According to the invention the inventor pro- 
poses to mould or press such glasses in an inverted position. or with the rin 
cownwards. From the bottom of the mould rises a projection of such a form 
and size as will mould the interior of the glass to contain the exact measure 
required ; the stem or leg of the glass can be pressed shorter and thicker than 
it is to be when finished, and the foot is made cup shape}, the requisite pres- 
sure being given by forcing a plunger into the centre of the foot, so that it 
assumes a hollow cup-like form. When the glass is withdrawn from the mould, 
the foot is to be opene.: out flat, and the stem or leg drawn out to the required 
lenzth. Glasses thus formed will be found invariably to contain the exact 
measure required, owing to the fact that the bowl or body of the glass is of 
exact size internally when leaving the mould, and the workman has only to 
finish the leg and foot, a slight inaccuracy in which is of very litule couse- 
quence. 

2005. T. CAMPBELL, Newton Heath, near Manchester, and H. COFFEY, Man- 
chester, ** Staining or coating the surfuces of paper with colour, &c.”—Dated 
3rd August, i866. 

This invention cannot be described without reference to the drawings. 





Class 9—-ELECTRICITY.—None. 


Class 10.-MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 


1947. J. P. HUBBARD, Dawlish, and C. ADAMS, Exeter, “ Sewing machines.”— 
Dated 26th July, 1866. 

This invention relates, Firstly. to that class of sewing machines in which the 
loop of the needle thread is carried aronnd the under or locking thread. The 
patentees employ a cop, ball, or reel of thread for the under or locking thread. 
This cop, bail, or reel is placed in a cylindrical holder formed, by preference, 
of thin sheet metal. The bottom of the cylinder is closed, and the top is provided 
with a movable cover or lid, through a hole in the centre or other part of 
which the end of the thread is led out. The bottom of the cylindrical holder 
rests on a horizontal dise on the top of a vertical axis, which has a continuous 
rotary motion imparted to it, and on the face of the dise are small pins, which 
enter indentations or recesses in the cylindrical cop holder, so that when the 
axis is caused to rotate the cop holder rotates with it. When the needle of 
the machine pas<es down through the fabric its point passes down close to the 
side of the cylinder, and in order to sllow of a loop of thread being thrown out 
from the needle the side of the cylinder at one portion of its circumference is 
formed with an indentation or recess. At one extremity of this recess or inden- 
tation there is a nese or prejection, which is for the purpose of entering the 
loop of thread thrown out from the needle, and carrying this loop around the 
cylindrical holder as it revolves. By the arrangement of sewing machine 
above described a very large quantity of thread may be employed for the under 
thread, whilst, at the same time, the loop of the needle thread is not extended 
much more than it is in an ordinary shuttle sewing hi The h 
will also work with less friction than heretofore. Another improvement has 
for its object the so arranging the mechanism for feeding forward the cloth or 
work in sewing machines, that the work may be moved in direction by the 
feeding mechanism For this purpose, in place of carrying the stem of the 
feeding plate or foot as heretofore in fixed guides in the framing of the machine 
so that the work is always fed in one direction, the stem is so carried as to be 
capable of turning around the rod or slide that carries the needle, and so that 
it can be set fast in any position; the feeding plate can thus be caused to feed 
the work in any direction. The stem of the feeding plate or fvot is acted on 
either directly or indirectly by a disc carried by the needle rod or slide, so as 
to impart the requis'te motion to it, and the disc will act equally on the stem 
in whatever direction the feeding foot may be placed. 

1950. A. V. MATHIEU, Paris, ** Apparatus for irrigating the intestines, dc.” — 
Dated 27th July, 1866. 

This apparatus is enclosed jn a metal box, provided with a receiver intended 
to hold the liquid and the mechanism serving to project this liquid. This 
mechanism consist of 2 pump worked by a vertical lever or projection tube and 
a discharge tube; the liquid passes by the first to effect the irrigation, and 
issues by the second. These two tubes are each provided with a screw ring, 
the inner thread of which is intended to fit on the screw thread of the corre- 
+ponding joint of the various small apparatus, by the aid of which different 
irrigations are effected. 

1961. J. J. WHEELER, Fulham-road, ** Tipping walking sticks and the sticks and 
ribs of sunshades, parasols,and umbrellas with glass.”— Dated 30th July, 
1865. 

In carrying this invention into practice, glass, plain or coloured, is formed 
into tubes which may be silvered or gilded and cemented to the article to be 
tipped or ornamented.— Not proceeded with. 

1962. J. PICKERING, Stockton-upon-Tves, “ Hot blast for smelting and other fur- 
naces.”—Dated 3° th July, 18066. 

According to this invention the blast is driven from the engine in the usual 
way through a tube, to which a pipe is connected, this pipe being divided into 
two branches; the one branch is directed to the lower part of a fire enclosed in 
an oven, in order to supply oxygen for combustion, and the other branch is 
directed to a flame, thereby driving a current of heated air, similar to that 
produced by au oxyhydrogen blow pipe, and so conducted to the blast furnace 
through a flue. The heating furnace or oven is provided with a fire door; 
valves are also fixed in the said branch pipes to shut when fuel is required. 
The application of this hot blast may be used in any description of furnace 
where intense heat is required.— Not proceeded with. 


1964. T. GREENWOOD, Leeds, and W. KEATS, Leek, Staffordshire. “ Apparatus 
Sor the manufacture of boots and shoes and other coverings for the feet.” — 
Dated 30th July, 1866. 

The patentees claim, First, communicating motion to the working parts of 
the sewing machine by means of a pulley or wheel on an intermediate shaft 
mounted in bearings in a framing, which is capable of rocking or moving so 
that the periphery of the pulley or wheel may, when required, be brought into 
contact with a wheel on the main shaft of the sewing machine, as and for the 
purposes set forth. fecondly, the mode set forth of arranging and operating 
the parts whereby the thread is supplied to and lapped round the hook of the 
awl. Lastly, the mode shown and described of constructing jointed lasts for 
boots and shoes. 

1965. T. and J. Dippy, Burnley, Lancashire, “ Apparatus for manufacturing 
poper bags.” —Dated 31st July, \866. 

This invention relates to the manufacture of paper bags having square or 
flat ends, and consists in the construction and arrangement of certain 
mechanism for feeding the required quantity of previously prepared paper tube, 
from which continuous tube the required length is cut, and the end or bottom 
of the piece thus cut off pasted or closed in. 

1968. J. A. BIRKBECK, Chesterfield, Derbyshire, “‘ Washing coal ores and other 
minerals.” — Dated 3 st July, 1866. 

This invention relates to an improved mode or method of washing coal ores 
and other minerals, and consists, First, in dividing or reducing the materials to 
be trea ed into fragments of various sizes, which are then to be separated, 
screened, and assoried and collected into lots or parcels. These lots or parcela, 
each composed of the same size a-surte’, as aforesaid, are to be placed upon 
perforated plates or false bottoms contained in washing vessels, and water is 








then forced up through the perforated plate or false bottom in an intermittent 
stream, or by means of jets or pulsations, and this may be effected by means of 
adouble action displacer or pump, or by the aid of a head of water regulated by 
cocks or valves. The result is the separation of the minera!s or materials 

p d upon, ding to their several specific gravities, those of the highest 
specific gravity being found at the bottom, and those of the lowest specific 
gravity at the upper part of the layer; and these minerals or materials are 
also tely d ited in les, as may be required, by the continued 








Pp ion of the 'y. 

1973. W. E. GEDGE, Wellington-street, Strand, London, * Fastening intended to 
replace the ordinaryscrews and nuts in bedsteads and articles of furniture 
generally.”"—A communication,— Dated 31st July, 1866. 

Ry the means of the fastening, the subject of this invention, the setting up 
and taking to pieces of furniture becomes very easy. The fastening is com- 
posed, First, of a spindle carrying a square and a circular part, the whole 
moving round an eccentric rod fixed to one of the pieces which are to bs 
fastened together. Secondly, of a catch or hook, which, by means of the 
spindle when set in motion by the aid of a key or lever, receives a come-and-. 
go motion, fixing it to or withdrawing it from a bolt or pin fixed in the other 
part to be joined. The spindle moves in the space left in the hook or catch, so 
that it is only necessary to exert a pressure on the key or lever to take down 
or set up the bedstead or other article of furniture, such as a wardrobe or boos- 
case, — Not p od with. 





1975. J. POOL, Riley-street, Chelsea, “ Manufacturing metallic hoops for casks, 
&c.”—Dated ist August, 166. = 
This invention consists, First, in making the said hoops without joint or 


weld, and in the required coned, tapering, or splayed fourm. Secondly, in 
forming hoop iron with one side flat and the other concave or convex, of wi.l 
one edgé thicker than the other, and in rolling hoop iron having any of tho 
transverse sections above described, or with the ordinary section in curve, 
so that when jointed and rivetted up it will form a cone-shaped or splayed 
hoop; and lastly, of a machine having fixed and adjustable rollers havin < 
their axles inclined one to the other for giving the necessary splay to a plain 
cylindrical hoop, and also casing and expanding the weldless hoops above 
mentioned for or by the cooper.—Not procezded with. 

1977. E. TT. BiLLING, Handsworth, Staffordshire, “ Safes."—Dated 1st 

August, 1866. 

The patentee claims making safes of two shells, one within the other, the 
inner one being capable of rotating or partly rotating within the othe: 
or outer one, so as to bring its door opposite to or remove it from the door in 
the outer shell, substantially as described. 

1983. G. H. Coucu, Croydon, Surrey, “ Tenoning and shouldering machine,” — 
Dated \st August, 1866. 

The patentee claims the construction of tenoning and shouldering machines, 
in which the tenons and shoulders are formed by a frame or frames, carrying 4 
saw and plane which are caused to act by a reciprocating motion ou 4 
stationary piece of wood, as described. 

1984. J. PARRY, Lianberis, and R. MORRIS. Cwm-y-glo, Carnarvon, “ Ma- 
chinery for ing saws.” — Dated 1st August, 1865. 

This invention relates to improved machinery for eflecting the saarpenin, 
of circular saws automatically, by the aid of a reciprocating le or cutter. 
The file is held in a clamping frame which slides in vertical guides iu 
standards of the main framing of the machine.—Vot proceeded with. 


1986. S. CHATWOOD, Bolton-le-Moors. J. STURGEON and T. STURGEON, 
Burley, near Leeds, ** Improvements in hammers and tn mechanism used 
therewith.” — Dated \st August, '856. 

This invention relates to improvements in a certain class of steam hamners 
which are of the lever form, and are generally known by the name of steam 
olivers, and which consist, essentially, of a lever having a hammer-heat 
attached to one end thereof. and to which an up and-down movement through 
an arc of a circle is imparted by means of a steam cylinder. The invention 
consists in arranging lever steam hammers in such a way as to be enablei to 
turn the lever so as to strike a blow in any direction from vertical to horizontal 
without altering the position of the cylinder which actuates the hammer. For 
this purpose, the cylinder being a fixture, the patentees carry the axis bearings 
of the lever upon a bracket capabie of being turned round concentrically with 
the cylinder, so that the lever arm, segment, or other contrivance, may, what- 
ever position the lever may be in, be always in the same relative position with 
regard to the piston rod which is connected therewith The capacity of 
giving an inclined or side blow will enable a workman to make a great mary 
forgings which it would be inconvenient to make under a hammer giving vtly 
a vertical blow. 


1987. J. TALABOT, Paris, “ Cutting files.” — Dated \st August, \8#- ’ 

The system followed in the improvement of this tool for e#(ting files differs 
considerably, as will be seen, from that which has been practised heretofore. It 
consists in the following operations :—First, the prevucuion of the cuts known 
as the first course, Secondly, the smoothing: hirdly, the production of the 
cuts known as the second course or creeeing. The first course penetrates to 
a depth of about one-twenty-fifth of an inch, and the angle is 35 deg in place 
of 59 deg., as is usual. The smoothing consists in removing with a file or on 
the grindstone of one-third or thereabout of the tooth formed at the first 
operation, so as to give to it a form resembling a plane iron The second or 
crossing course of cuts is made at an angle of 22 deg. to the first, and at 
an inclination to the face of the file of about 32 deg. in place of 51 deg., as is 
usual. The last operation gives to each tooth of the file a form like that of a 
plane iron, and causes it, when at work, to produce,in place of ordinary 
filings, little rolled up shavings, and in this way the surface acted on is re- 
dvced much more rapidly than it would be by au ordinary file.—Vot proceeded 
with. 

1990. E. LamB, Chancery-lane, London, *‘ Fire escapes.” —Dated 2nd August 
1866. 

This invention consists, essentially, in the employment of a series of bars or 
levers connected together and working upon pivots or centres upon the 
principle which has been heretofore used in the instrument called “lazy 
tongs.”—Not proceeded with. 

1992. W. FURNESS, Borough-road, Southwark, and W. Bray, Croydon, 
** Machinery for cutting files and rasps.”—Dated 2nd August, |v. 

This invention cannot be described without reference to the drawings. 

1993. J. E. CHILLCOTT, Bristol, “ Construction of safes, strong rooms, &c.”— 
Dated 2nd August, 146», 

In carrying out this invention the inventor makes the sides of the door or 
lid serrated, and he makes corresponding serrations or indentations in the 
jamb or in the side of the box, so that when the door or lid is closed, these 
serrations or indentations interlock with each other, and the interstices 
between the edges of the door or lid and the jamb or the side of the box repre- 
sent a waved or zig-zag line, instead of a right line as heretofore.—Not pro- 
ceeded with. ‘ 
1995. J. H. JOHNSON, Lineoln’s-inn-fields, London, ‘* Implement for the use of 

boot and shoe makers.”"—A communication.— Dated 2nd August, |»66. 

The patentee claims the combination in one implement intended fur the use 
of boot and shoe makers of a pincher, hamwer, knife, and awl. 

2000. J. G. AVERY, Cheapside, London, ‘‘ Churns.”—A communication.— 
Dated 2nd August, 1866. ; : 

This invention consists, chiefly, in the peculiar arrangement of 4 series of 
beaters or dashers upon a central shaft or axis enclosed in a box or case, 
which is provided with a movable cover formed partly of glass through 
which the contents of the box can be observed during the process of churning, 
the cover having apertures formed therein for the admission of air into the box. 
—WNot with. 

2001. S. T. ARMSTRONG, Southampton-buildings, Chancery-lane, London, “ Cut- 
ting dovetail joints.” —A communication.— Dated 2nd August, 1866. 

This invention consists, chiefly, in the employment of spira) saw blades or 
cutters attached to rotary cutting heads, caused by suitable gearing to work 
together in the required direction and at the required angle to produce the 
dovetailed mortises and tenons wood, metal, or other material, which is sup- 
ported upon an adjustable platfo.~ : table, and brought into the required con- 
tact with the said cutters by an adyustable sliding gauge. The said mvention 
farther consists in the employment in combination with the said cutier — 
and spiral saws of other saws which are arranged in relation te the first-name 
saws at the proper angle to cut the bottoms of the dovetails. i , 
2002. G. W. FAR, Dayton, Ohio, U.S., “ Smoke-conssming heater.”—Dated 2nd 

Augusi, 1866. , 

This invention consists chiefly in constructing a heating apparatus with an 
arch of fire clay or other similar fire-resisting materi al, the said arch being pro- 
vided at the top with an aperture which communicates with a smoke consumer 
and having flues or air passages at the sides. The said arch may be formed of 
fire clay, fire bricks, or other substance possessing the necessary fire restating 
properties. The aperture in the top of the said arch extends nearly rom 
to end of the same, and is, by preference, provided with a lining of sheet !ron 
or other metal. A fire-grate also extends endwise through the arch, a . 
vided at one end with a doorway anJ coor. An ash pan is fitted unde t ne ~ 

lace in such a manner as to be easily removed and emptied vi — a: 
The sides of the fire-place are formed of sheet iron, bent over in t - oP, = 
extending downwards to form flues between the said sides an¢ : pigs es aoe 
arch. Other flues are formed by placing an exterior covet0g ¢ shee — 
around the said arch, which covering extends over the t- of - — ‘The 
exterior flues communicate with the smoke consumer. Which 4 by pre von 
constructed in the form of a dome, and provided at i* apex with an aperture 
about three or four inches ia diameter. wr 4 
2018, J. W. HOFFMAN and G. R. WILSON, Binaingham, “ Metallic mirrors."— 

(en improverent in metallic mirrors by obtaining 
flexibility in flat surfaces of steel or oT metals, by the use of sheets rolled > 
a fine thinness, highly tempered a polished, thus being rendered pliable to 
bent by the hand, or other mechanical contrivances, at will into ——- 
concave forms, and recovering their flatness also at will, thereby — - 
changes of images, ludicrous or otherwise, in that form and outline reflec 4 
in them. These mirrors may be used without or with coverings in pat 
india-rubber or other flexible material to facilitate the handling of them.— 
proceeded 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


( From our own Correspondent. ) 

THe INACTIVE CONDITION OF THE IRON TRADE: Slight Increase 
upon Last Year—Tue AMERICAN TaRiFF BILL: Uncertainty as 
to its Fate—Prices in Favour oF Buyers—Pic Iron: Dulness 
—ReEpDvucTION IN Furnaces Biowine: This Year and Last— 
THe WaGES MOVEMENTS BY MASTERS IN SHEFFIELD AND THE 
Nortu or ENGLAND: Of Interest here ; Sheffield Firms Adver- 
tising for Non-Union Men--Tut New LEGISLATIVE MEASURES : 

Extension of the Factories Act : Royal Commission on 

Trades Unions: The Coal Supply Commission—Coat TRADE : 

Dull—Harpwares : Without Animation—FuRTHER CONTRIBU- 

TIONS TO PARIS EXHIBITION : German Silver and Electro Plate : 

Ornamental Ironwork: Interesting Collection of Corkscrews: 

Pens and Penholders: Papier Maché Coods: Machine-made 

Nails ; Forged Steel Tools: Brassfoundry and Tubes : Elliott's 

Metal and Patent Sheathing: Grear’s Locomotive and Marine 

Tubes; The Products of the Wednesbury Tube Makers: The 

Tube Trades of Walsall: Builders’ Ironmo : Saddlers’ 

Ironmongery : Wolverhampton Notice Prepared: The Ceramic 

Manufactures of North Staffordshire. 

LaNGvuor continues to pervade the iron trade of 
shire and East Worcestershire. It seems i i 
it into anything like activity, either by the lowering of prices or 
any other means. On every hand there is a want of confidence 
relative to the future which checks all tendency to revival. At 
the same time, one of the leading firms who produce almost every 
description of good finished iron, reported yesterday that their 
make thus far, in 1867, is an increase of 22 per cent. upon the 
average of 1866; but they said that they require an increase of 80 
per cent. to enable them to attain to that position in which they 
can be described as doing a good trade. Railway iron is in de- 
mand only for India and Russia. America is not now ordering ; 
and there is still doubt expressed as to the fate of the Tariff Bi 
The private advices to hand by the last mail afford no confirmation 
uf the newspaper telegrams on the subject. There is, however, 
les: hesitancy than last week to believe that the duty upon iron 
and steel may remain as in the previous bill. Prices remain in 
favour of buyers, and he is fortunate who can sell finished iron at 
5s. under the list. The cases are not numerous in which 10s. 
under list is rejected. Nevertheless, there are makers who are 
declining to accept orders for boiler plates at any reduction what- 
ever upon £9 10s, 

The pig trade is again becoming inactive as far as it relates to 
new orders, and an increased desire to book orders is being dis- 
played by vendors. There are nineteen fewer furnaces in blast 
now than there were a year ago. The total number now blowing 
is ninety-five, against 114 last year in South Staffordshire and 
East Worcestershire—throughout which combined district there 
are now seventy-two furnaces, out of which most could be put into 
y pony: se again if the iron were needed. A tabulated return of 
these furnaces will appear in our next. 

Much interest continues to be expressed here in the result of 
the movements in Sheffield and in the north of England for a 
further reduction in wages. 

Both Charles Cammell and Co., and John Prown and Co. are 
advertising throughout the district for puddlers; and the latter 
“mpany intimate that ‘‘ no union men need apply.” 

Tse proposed extension of the principle of the Factory Acts, as 
sketch; in Mr. Walpole’s new bills, will not much affect the iron 
trade. ‘li second bill ironmasters think wi!l be a failure, if the 
carrying out (4 its provisions is left to the local authorities. 

The royal comMixsion on trades unions meet for the first time to 
day (Friday) in London. 

The requests of the Coat apply Commission, for information 
upon certain points which they schcdyle in the inquiry papers that 
they have issued are not developing « large amount of infor- 
mation, the questions being regarded as somewhat twv elaborate, 

The coal trade remains quiet. 

To our last week’s report of the hardware trades nothing new 
can be added. There are very few branches in which there is 
any animation, and the immediate prospects are not cheering. 

We resume our notice of some of the Birmingham contributions 
to the Paris Exhibition:—Messrs. T. Wilkinson and Co. will send 
an extensive, elegant, and costly variety of German silver electro- 
goods. Messrs. Crichley, Wilde and Co. are sending a col- 
ection of ornamental ironwork, in the shape of hall stands, tables, 
and grates; also an Elizabethan air-stove, octagonal in form, and 
ornamented with coloured enamels. Mr. Joseph Page (late W. 
and J. Page) will exhibit an interesting variety of corkscrews, 
embracing upwards of 300 different kinds and patterns, ranging in 
size from the smallest (no larger than a threepenny-piece, for phial 
corks) to the largest required for the extraction of bungs. There 
are also machines of every conceivable description, including 
rack, lever, screw, and double and single action; some with 
arrangements for winding the worm into the cork, and others 
for drawing the cork from the bottle, while some combine both 
objects; and others have an arrangement for discharging the 
cork from the screw after extraction. There is also a variety 
of implements for opening champagne and other effervescent 
liquors, and apparatus for drawing off part of a bottle of 
wine without uncorking, leaving the remaining portion perfectly 
air-tight, so as to retain all its original freshness. A variety 
of key-rings, tweezers, hoot-hooks, button-hooks, sugar-nippers, 
nutcracks, and other articles, will also find a place in the collection. 
Various styles of finishing, from the cheapest mode of brightening 
to the most elaborate designing and cutting, and brilliant polish- 
ing, for which this firm received a medal at the International 
Exhibition of 1862, will likewise be exhibited. Messrs. Hinks, 
Wells, and Co., send a case of pens and pen-holders. Messrs. J. 
Bettridge and Co, have sent a very handsome collection of papier 
maché articles, of the most varied character and range, from an 
inkstand to a piano. A number of breakfast trays, albums, and 
inkstands have been made from a white kind of papier maché, to 
imitate ivory, invented very lately by this firm. Messrs. Hadley 
Brothers, Mitre Cut-nail Works, have contributed a case consisting 
of wn excellent assortment of machine-manufactured nails. There 
arecliap, clout, rose, 
and othe: varieties of nails. Messrs. W. Sutton and Sons send a 
case containing specimens of best forged steel tools, such as shoe- 
makers, saddle:s, carpenters, and wool-combers use. Messrs. 
William Tonks ana Sons, of the brassfoundry and tube works, 
have sent a case containing some hundreds of separate productions 
of theirs, embracing —— articles as used by cabinetmakers, 
builders, upholsterers, stable fitting» of every kind, fittings for the 
adornment of churches and houses, a large variety of bell levers 
for drawing-rooms, in bronze and lacquer, door knobs and finger- 

ates, candle brackets and mantel-shelf screens, also a very 

me collection of knockers, in black, bronze, and other 
colous, The Elliott’s Patent Sheathing and Metal Company, of 

Selby ak, have sent an assortment of articles. Their sallow 

metal, for¢he manufacture of which Mr. Elliott took out a patent 

some = Jrars ago, will occupy an important position in their 

case. Sy & p&uliar process in the manufacture the grain is of a 

very much closet texture than that of their copper or rass, and is 

of course more durtle, There are specimens of iott’s cold rolled 
sheets, 12ft. 6in. by 4t. Gin., 13ft. gauge, which have been produced 
from an ingot of metal 3vn. long and 24in. wide. Sheets this size the 
firm roll in the ordinary couneof trade. The new metal is also shown 
in ships’ or locomotive feat Tongring from half an inch to two inches 
in diameter and ten feet ong. This length, however, is not by 
any means the test to which they can be drawn. There is a 
ty of articles suitable for ships’ i 
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nails, keel staples, and bolts tied in various devices, showing what 
the metal is capable of doing. There are large sample sheets for 
sheathing ships, and square sheets such as braziers use. It is 
claimed for this new yellow metal that it resists the action of salt 
water much better than other metals. A piece of yellow metal, 
weighing 26 1b. 4 oz., which has been drawn a length of four miles 
700 yards, will occupy a conspicuous place in the collection. 
There are also a number of Grear’s patent locomotive and marine 
boiler tubes. This patent produces perfect solidity of metal and 
uniform distribution of substance. They are produced in from 
10ft. to 14ft. lengths, without joints or seams. The samples of 
brass pin wire are remarkably fine and good. There are samples 
of brass rods, half-round, oval, flat, and triangular, such as are 
used by coachmakers and others. The African trade is repre- 
sented by samples of guinea wire rods, strips of spiral wire, and 
armlet rings. The stand is protected by callings of Grear’s patent 
solid-drawn brass tubing. 

The tube trade of Wednesbury will be well represented by con- 
tributions from Messrs. James Russell and Son, of the wn 
Tube Works, Wednesbury, and by Messrs. John Russell and Co., 
of the Old Tube Works, Churchill, Wednesbury, aud of the Alma 
Tube Works, Walsall. The former = = a . and —* 
arranged pyramid, some ten or twelve feet hi y twenty-four 
long and } am broad, consisting of samples of ee circular. 
rectangular, semicircular, elliptical, fluted, and other varieties of 
tubes, stocks, taps, and dies, tools of various kinds, brass cocks and 
valves, and fittings generally, with pieces of tubes burst or col- 
lapsed by hydraulic pressure at from to 12,000 lb. per square 
inch, and other samples proved to the highest of these pressures. 
This firm claims to show the largest tube ever made in the trade. 
It is 33ft. long, bent into the shape of a crown, the trade mark of 
the firm. Amongst other tubes exhibited is a steel one, which is 
upwards of 7ft. in length and 3}ft. in diameter, screwed externally. 
; John Russell and Co. will show a cabinet, 1]ft. long by 
3ft. broad and 10ft. high, well fitted up with samples of the marine 
boiler, hydraulic and other tubes and fittings, with a varied assort- 
ment of nee valves, stocks, dies, taps, and fittings of all kinds, 
with elbow joints and other connections. A conical telegraph post 
will also find a place in the collection. 

Messrs. Lambert Brothers, of the Alpha Tube Works, together 
with the James Foundry Company, Bridgeman-street, will repre- 
sent the tube trade of Walsall. Messrs, Lambert Brothers will 
show a case 16ft. by 5ft., fitted with tubes of various kinds from 
Gin. toa }in., also an assortment of fittings for steam and hot 
water circulation pipes in gun metal, gun metal globesteam valves, 
valves for waterworks, screwing stocks and dies, gas joints, and 
sections of hydraulic tubes. A few miniature coils will also find 
a place in the collection, and possibly specimens of hydraulic 
pumps. The collection supplied by the James Foundry Company, 
will comprise hinges of all kinds, all sorts of castors, sash pivots, 
pulleys, knobs, handles, and samples of builders’ ironmongery of 
almost endless variety, together with a miscellaneous selection of 


ironmongery ranging from the top of the plebeian juvenile up to 
handsome bronzed hat and coat stands, fit for the hall of the 
millionaire. Messrs. Hawkins and Co., manufacturers of saddlers’ 


ironmongery, Xc., Station-street, Walsall, and Leicester-street, 
Leicester-square, London, will show a case filled with a choice 
selection of harness furniture, stirrups, spurs, and bridle bits, 
including the patent bit shown by the firm with much credit at 
the last London Exhibition. The saddlers’ ironmongery trade 
will also be represented by Messrs. Hampson and Co,, saddlers’ 
ironmongers, Dudley-street, Walsall, who will send a case, taste- 
fully arranged with harness and riding bits, snaffles, stirrups, 
spurs, spring hooks, and other articles used in the trade, many of 
which will be of new design. 

We have prepared a notice of the Wolverhampton contributions, 
but it must stand over till next week. 

The ceramic manufacturers of North Staffordshire will be 
powerfully represented, not alone by the Mintons, the Copelands, 
and the Wedgwoods, but also by manufacturers of less celebrity, 
and we are mistaken if the result is not an increase of the fame 
which the potteries have already secured alike for works of art and 
of utility. 





THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE. 
(From our own Correspondent. ) 

THE IRON TRADE: 7he Improvement: Only very slight at Present: 
Contracts in the Market: Railway Materials: The Strikes; Prices 
Offered by the Proprietors: Reduction at the Midland Works: 
Trade in the Rotherham District Improving—PrRoposED ReEpDvwc- 
TION AND STRIKE IN THE ASHTON DisTRICT—THE SHEFFIELD 
TRavDEs: Business Lanquid: Exports to America: The File Trade 
Dispute—SHEFFIELD PRODUCTS FOR THE PARIS EXHIBITION : 
Description- THe Coat TRADE: Not so much Doing as hereto- 
fore: The Strike at Congleton, near Wakefield: Fatal Accident 
by Blasting in the Strafford Colliery—THe Coke Trape; Im- 
provement Maintained. 

THE improvement in the iron trade is only very slight, and is not 

in all instances maintained. Upon the whole, however, a reaction 

seems to have set in, though at present it is only very slight, but 
amore cheerful tone pervades the trade, and masters generally 
speak more hopefully of the future. There are some fair orders 
for manufactured iron in hand and some good contracts are in the 
market. Tenders are invited for the supply of 14,712 tons of iron 
rails and 310 tons of fastening by the railway department of St. 

Petersburg, Russia, for the Nicola Railway, and tenders are also 

wanted for a quantity of the best British iron on Indian account. 

There is increased activity in the demand for railway materials, 

more particularly in the Bessemer steel department, and large 

shipments are being made of the heavier classes on foreign account, 
whilst the orders on home account are moderately brisk. There 
is no alteration in the position of affairs at those works where the 
men are on strike against the proposed reduction of wages. At 
the Atlas Works there are several furnaces going, some few of the 
men having accepted the terms of the company. The men are 
being a y the United Kingdom Alliance of Organised 

Trades. In advertising for puddlers, the proprietors of the Atlas 

Works offer the following prices :—‘‘ Common iron, 9s. per ton 

long weight; doubled, or made into threes, 10s. 6d. per ton, 

long weight ; ditto for plates, 9s. 6d. per ton, long weight; 

Iron for best plates, 10s. per ton, long weight; ditto doubled, or 

made into threes, lls. per ton, long weight. The above all six- 

heat iron. Average time getting out turns. 10} hours. All balls 
taken to the hammer by the company. Steel iron, ‘ Atlas’ quality, 
lds. per ton, short weight., ditto ordinary quality, 14s. per ton, 
short weight. Steel iron is weighed from the finished bar.” 

Similar prices are offered at the Cyclops Works. At the Midland 

Ironworks the wages of the men employed at the guide mills 

have been reduced to the same scale as is paid at Parkgate. In 

the Rotherham district trade is improving at the several large 
ironworks near there, and at Parkgate some good orders have been 
received on American account. 





The ironfounders of Ashton, Stalybridge, Hyde, and Stockport, 
have given their men notice of a reduction of 2s. per week in their 
wages. The moulders have opposed the reduction, and to the | 
number of some 250, are out on strike. At a recent meeting of 
the masters the following resolution was passed; ‘* That the iron- | 
founders, considering the position of the trade, and the amount of | 
wages paid in other places, find it absolutely necessary for their | 





ay ey to abide by the notice they have given, and hereby agree | 
to do so.” 
There is very little alteration to note inthe various branches 


of the Sheffield trade, which upon the whole continue languid. | 
The export of Sheffield i i bruary last was | 
~e- fe excess of previous years. Last month goods tothe value | 
of £125,017 were sent; February, 1866, £106,984 ; 1865, £47,363 ; 
1864, £95,522. Of course these large exports this year were chiefly 


Gos te he edn © gh oni des before the anticipated 
New Tariff Bill could come into operation, but now that all fears 
on that head are at an end the exports it is <o will dimi- 
sai, on chasis Se Aeneiie 60 soa Sam The tool trade and 
the sheep shear branch are further depressed. There is 
a moderate business in table-knives, and prices continue firm. 
For the better qualities of spring-knives there isafair trade, but the 
a ey classes are little — ~~, +“ there is a limited 
usiness doing in common qualities, in better descriptions 
there is rather more doing. The cu branches are not so active 
as heretofore. The Britannia metal and German silver 
remain slack. The dispute in the patent scythe and 
appears to be in a fair way of settlement, as some of the men have 
re-commenced work— an understanding having been come to between 
them and their employers; but there are many of the men out 
on strike. The file trade dispute, in reference to the em ent 
of a non-unionist by one of the firms, is still unsettled, is as- 
suming great determinati Several meetings of both men on 
strike and of the File Makers’ Association, have been held, but all 
attempts at a settlement have as yet been fruitless. 

We last week stated that Messrs. Steel and Garland, of the 
Wharncliffe Works, Sheffield, intended sending of their 
workmanship to the forthcoming Exhibition at Paris. The articles 
to be sent consist of about ten fenders and fire grates, the work- 
manship of which has been done by the workmen of Messrs. Steel 
and Garland, with the exception of some of Minton’s China tiles, 


which are placed on a beautiful drawing-room te modelled in 
the Italian style, and even the tiles were made from a design 
furnished from their establishment. The grates consist of massive 


black polished dining-room and bright steel drawing-room grates. 
yes the latter is a burnished steel grate of most exquisite 
design, with rich metal mouldings on a steel canopy ; it has been 
so highly burnished as to reflect almost as well as a mirror. The 
other drawing-grates are ae designed, and have rich 
arabesque and ormulu mouldings. e fenders and ash-pans are 
made to match the grates, and in each case the workmanship and 
design are most satisfactory. re ae oe ~ been = 
from designs specially prepared for the ibition, but are simply 
samples of the ordinary class of goods manufactured by this firm. 
The articles to be sent by Messrs. Allen and Son, cutlery manu- 
facturers, which were also briefly mentioned last week in THE 
ENGINEER, consist of the following :—A carving knife and fork in 
ivory, the former surmounted by a bust of the French Emperor. 
and the latter by that of the Empress; fish knife and fork; several 
cases of picnic knives, forks, and spoons, with pepper, mustard, 
and salt cellars in silver, gilt, steel, pearl, tortoise-shell, and ivory; 
cases of razors also in pearl, tortoise-shell, and ivory; ladies’ gem 
knives, containing from eight to twelve blades, and each having 
a needle case in the handle; and several curling combs. The most 
useful article, however, in the collection is a sportman’s knife, 
which contains twenty-three useful blades. The handle is over 
six inches in length and contains several blades, saws, screws, files, 
pinchers, and boring instruments. The articles are highly 
finished, and display some most excellent workmanship. Messrs. 
Laynor and Cooke, of the Paxton Works, have prepared an _excel- 
lent assortment of horticultural tools to be sent to the Exhibition. 
The collection includes specimens of almost every kind of edge 
tool implement used by horticulturists, and are all well got up 
and finish 

The coal trade is not so brisk as heretofore, nevertheless the 
colliers are all in full work, and, where “ stacking” has been com- 
menced it is not to any great extent. With the London and 
southern markets there is considerably less doing in best house 
coal than for the last ten months. The export trade is brisk, and 
for the manufacturing district there is a fair yo! for slack, 
smudge, and hards. The strike of miners at Congleton,, near 
Wakefield, for an advance of wages still continues, and at present 
there does not appear to be any p t+ of a termination. The 
collieries are owned by the Cliffe and Fireclay Company, 
and part of the works are completely at a stand; but some of them 
are going, a number of men having been obtained from Stafford- 
shire and elsewhere. The men are supported by the West York- 
shire Miners’ Association. On Thursday last, a sad accident 
occurred at the Strafford Colliery, near Barnsley, which resulted 
in the instantaneous death of one man and serious injury to two 
others. The men were engaged in blasting stone near the pit 
bottom, for the purpose of making abox-hole. They had fired one 
shot ; but this had not proved as effective as it was expected, and 
a second hole was drilled. A man named Robinson was ramming 
the charge, the hole being on a level with his head, when, from 
some unknown cause, the blast went off, and the rod he was using 
was blown into his eye, his head being almost blown to pieces. 
The inquest was commenced last Friday, but adjourned in order 
to allow the injured men to give evidence. 

The coke trade maintains the improvement previously noticed, 
and a larger quantity is being manufactured, which is moved off 
without accumulation at the works, and a brisk business is 
being done with Sheffield and Lancashire. 








WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

THE Inon TRADE: Shipments to America ; Future Prospects: The 
Tariff Bill: South American and Continental Advices: Shipbuild- 
ing fron; Dulness in this Branch--TIN-PLATE TRADES—THE 
STEAM AND HovusE CoaL TRADES—NOTICE OF A REDUCTION BY 
THE COKE PROPRIETORS—THE ABERDARE COALFIELDS: Out-put 
last Year—HALF-YEARLY MEETING OF THE PENARTH COMPANY— 
MONMOUTHSHIRE RAILWAY AND ITS FREIGHTERS. 


AuTHouGH the aspect of the iron trade is for the present charac- 
terised by a larger amount of animation than for some time past, 
it is entirely confined to the d d which, during the last four 
or five weeks, has set in on American account. During the week 
several cargoes of railway iron have been cleared out for the 
Northern and Southern States, chiefly however for New York, 
and there are at present some half-dozen fine American bottoms 
busily engaged in loading. About 1000 tons have also been shipped 
for Madras, whilst the quantity taken by the continental markets 
has been very small. How long the present improved state, which, 
by-the-by, is principally confined to the Monmouthshire portion 
of the district, will continue, is a problem; in fact no one appears 
to be in a position to solve the question, and anything like a reli- 
able opinion it is difficult to obtain. One thing, however, is certain, 
that it depends in a great measureupon the requirements of Trans- 
atlantic buyers, and also upon the adoption or non-adoption of 
the Protective Tariff Bill. The telegram which in the 
daily papers would lead to the inference that in consequence of a 
want of agreement between the two houses of the American Legis- 
lature the bill would fall through, but more recent and more reli- 
able advices have been received, which show that the difference 
referred to only affects minor details ; hence there i 
bability of the bill passing into law. The increase in the 
import duties on iron is expected to be about 20 per cent., so 
that there can be but little doubt of the imports falling off 
considerably after the measure comes into operation. At present 
business with the South American markets is rather quiet, but 
the future is far from discouraging, provided peace pre on 
that continent, and the ing and comm portion of the 
community are left to follow their natural bent, unscared by war 
and its concomitant evils. Canadian advices are also of a 

character, and although at present there is but little 





if 


doing with Russia and the continental markets, it bids fair to be 
greatly improved as the spring advances. The home trade con- 
tinues dull, and consumers only enter into transactions to meet 


| their more necessitous requirements. For plates and shipbuilding 


iron the demand is very limited, and there is no prospect of any 
immediate improvement taking place. At Newport the iron 

buildi editden ent of Mr. Spittle has been closed, in 
quence of which a good many hands have been thrown 


of 
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employ. There is no change to report in the inquiries for pig 
iron, 


For tin plates there is a moderate demand, and prices are, if any- | 
thing, a little firmer ; this, doubtless, has been caused by the fact 
that an advance of £3 to £4 has taken place in the price of | 
English tin. | 

There is a little better demand for steam coal, and some of the | 
merchants report an accession of orders from some of the a 
markets. The stocks laid in by continental buyers towards the 
close of last year are being gradually uced, and it is ex- 
ec large supplies will before long be again requir 

ould this be the case, it will come very opportune to colliery 
proprietors, many of whom complain of the want of vitality and 
activity in busi tr ti Proprietors who are engaged 
in the inland trade are busy, and this branch is gradually improv- 
ing. In house coal there is a seasonable trade doing on coast- 
ing account, but the local consumption has lessened. 

The coke prcprietors of Glamorganshire have given notice of a 
reduction of wages to the extent of 10 per cent., and fears are 
entertained that a similar step may be taken by the colliery pro- 
prietors. 

During the past year the output of coal in the parish of Aber- 
dare was 209,207 tons more than in 1865. There were exported 
1,968,932 tons, and 216,639 tons consumed at the ironworks. The 
greatest ‘‘ getters” were the following companies :— Powell’s Duf- 
fryn, 684,000 tons; Aberdare Iron Company, 246,000 tons ; D. 
Davis and Sons, 166,000 tons ; Gadlys m Company, 136,000 
tons ; Nixon, Taylor, and Cory, 119,000 tons; and the Bwllfa 
Company, 115,000 tons. 

The half-yearly meeting of the proprietors of the Penarth 
Harbour, Dock, and Railway Company was held on Thursday last, 
Mr. Cartwright in the chair. The report showed that, after pay- 
ing the whole of the debenture interest, there was a balance to the 
revenue account of £11,464 4s. 4d., which would allow of the pay- 





ment of a dividend at the rate of 5 per cent. on pre- 
ferential shares, and 4 per cent. on the ordi 
and carry a balance of £452 18s. 8d. to the current -year. 


The directors regretted that the leases of the property to the 
Taff Vale Railway Company had not been executed. On the 
motion of the chairman the report, which was taken as read, was 
adopted. The next resolution was that a dividend of 5 per cent. 
per annum on the preferential shares and 4 per cent. per 
annum on the ordinary shares be declared. This met with strong 
opposition from Mr. Thomas Watkins, who moved as an amend- 
ment that the sum be transferred to a suspense account, with a 
view to purchase up the untaken shares of the company, amount- 
ing to £108,000, and to distribute them pro rata over the share- 
holders. Mr. Page also supported this view and thought, that 
some steps should be taken to compel the shareholders to take up 
the shares. Mr. Watkins was also of opinion that the di rs 
should take steps to enforce the lease on the Taff Vale Company, 
and to obtain the payment of the rents which were due, and on 
whieh interest had been charged. After a long discussion the 
dividends as recommended by directors were declared. Mr. 
Lewis Davis, the Hon. G. Clive, M.P., were re-elected di 

and Mr. J. S. Batchel after which a vote of 

ings terminated. 


or, auditor; 
was passed to the chairman, and the 

The directors of the Monmouthshire Railway and Canal Com- 
pany have given notice of a terminal charge of one penny per ton 
on all coal shipped at the docks. The charge is made for shunt- 
ing and other services rendered by the railway company’s engines 
after the coal has been placed on the dock company’s sidings. 
The freighters object to pay this extra tonnage, alleging that it is 
the duty either of the dock company or the railway company to 
do so, and they consider it hard that they should be called upon 
to bear the expense. Here the dispute stands at present, and 
unless some arrangement is made between the two companies, it 
is elear the freighters will have to pay the extra tonnage. 











SCOTLAND: ITS TRADE AND OPERATIONS. 


(From our own Correspondent. ) 

Tus Giascow Pic Iron MaRKET—MANUFACTURED IRoN—IRON 
EXPORTED DURING THE PAST WEEK—THE COAL TRADE aND 
SHIPMENTS — THE WINDMILL-CROFT Docks aT GLasGow — 
LAUNCH BY Messrs. RANDOLPH, ELDER AND Co.—MOoDEL OF 
DREDGER FOR THE PaRIs EXHIBITION—LAUNCHES AT BOWLING 
AND KELViNDOCcK — MEETING OF THE LysTITUTION OF ENaI- 
NEERS IN SCOTLAND. 

Iy pig iron there has been but little change in prices during the 

week. To-day, Wednesday, however, more iness was done 

than for some days past, about 4000 tons having hands 

at 53s. 10d. to 53s. 10}d. cash. The stock in store again shows a 

reduction of 14,474 tons, and there remain in Connal and Co.’s | 

yards 276,400 tons, the warrants in circulation being 256,600 tons, | 
and the Canal stock is 25,060 tons, with warrants for 22,950 tons. | 

Full quotations are as follow :—Pig iron, mixed Nos., warrants, | 

53s. 10}d.; No. 1, g.m.b., 54s. 6d. to 548 9d.; No. 3, 53s. 9d. to 

54s.; Gartsherrie, No. 1, 66s.; Coltness, No. 1, 65s.; Glengarnock 

(at Ardrossan), No. 1. 61s. 

The shipments of the week are nearly double those of the cor- | 
responding week of last year. 

Manufactured Iron.—Market steady. We cannot report any | 
very material change. Prices current as follow, malleable 
common bars per ton :—Govan, £7 10s.; Glasgow, £7 10s.; 
Blochairn, £7 10s.; Drumpeller, £7 2s. 6d.; lyvan, | 
£7 to £7 2s. 6d.; Muirkirk, £7 to £7 2s. 6d.; Monkland, £7 | 
to £7 2s. 6d.; Rochsolloch, £7 to £7 2s. 6d.; angle iron, | 
£7 12s. 6d. to £9; plates, ship, £8 15s. to £9 10s.; plates, boiler, | 
£9 10 to £10 10s.; nail rod, Glasgow, £7 15s. to £8; do., Monk- 
land, £7 15s, to £8; rails, £7 10s. to £7 15s.; railway chairs, £4 
to £4 5s.; pipes, £5 to £6, | 

In coal business has been very dull, and shipping orders in | 
Glasgow have been scarce, but there is no alteration to note in | 
prices. The advices of coal shipments at the principal ports show | 
an amount rather above that of the corresponding week of last | 


year. 
The quay walls of the Windmill-croft Dock—of which we gave a | 
complete deseription in THE ENGINEER some months ago—being 
new complete, and the basin and entrance partly excavated, the | 
river was admitted on Monday morning, in order that the further | 
deepening of the area may be effected by means of the dredger. | 
The operation of letting in the water was conducted under the 
superintendence of Mr. Manwell, the contractor, there being also | 
present. the manager, engineer, and one or two members of the 
Clyde Trust, with several other gentlemen. Two apertures had 
been made in Springfield quay wall, and at low water these 
had been carried down several feet below the flood mark, strong | 
beams being put in so as to keep out the water till it had soaien 
the proper height. At half-past cleven the timbers were knocked | 
away, when the tide entered with a rush, and continued flowing | 
till the water in the dock was brought up to the level of the river. 
The operation leted, the present adjourned to 
r 








> 


+] 
with the works, where ref! 


the office connected eshments had been 
provided. 
Mr. Dreghorn, chairman of the committee of management of 


the Trust, briefly addressed the company. He was sure they were 
all delighted at seeing the step made im the progress of the dock 
by the letting in of the water. The Lord Provost was very anxious 
to have been present, but had been prevented from attending. 
Some people had been saying that the new dock would afford very 
little aecommodation for the shipping, but when he mentioned 
that there was no. less than half a wile of quayage they could easily 
imagine what a great relief that would be to the 
this aceommodation se near the centre of the city was a matter of 
very great importance, as all shipowners were very much annoyed 


when ebliged to.go to the farther parts of the quay. He had no 
hesitation in saying, however, that as soon as this new dock was 
filled there would just he as much want as at present: for addi- 


harbour. To have | notice to their moulders of 


tional accommodation, such was the rapid increase of the trade of 
the port. They were going on with a yr yoy bee unprecedented. 
The harbour-master’s report given in at the beginning of the year, 
showed that there were as many as four square-rigged vessels 
lying abreast of each other, waiting for berths. It was absolutely 
necessary for the trustees to keep pace with the requirements of 
the port, indeed, to’anticipate them. That had been their policy 


carriage works of the Lancashire and Yorkshire Railway Com. 
ny, four poor fellows losing their lives through the failure of a 
oist. At the inquest on Frida y, Mr. W. Fairbairn was examined, 
and the following special verdict was returned :—‘‘ The jury con. 
sider that the chains of the hoist were not sufficiently strong for 
the purpose, and that the hoist ought to have been supplied with 
catches, or some other arrangement, whereby the hoist would not 


be dependent entirely on the chains at the time of loading or 





g when the men are on it; and they severely censure the 





hitherto, and they must go on in the same way. Whether this 
| was to be done by acquiring additional ground in that neighbour- 
hood, or by constructing the Stobeross Docks, was a q for | La 


the trustees to solve. If there could be ground got there, probably 
it would be better that the Windmill-croft Dock should be farther 
extended, but then the trustees had ground at Stobcross to con- 
struct the docks there, although that of course was much farther 
from the centre of the city. He must congratulate Mr Manwell 
on the business-like way in which he had conducted the work, and 
he hoped soon to see the dock completed and vessels lying in it. 
They expected that by that day week the dredger would be got in; 
and he trusted that, with Mr. Manwell’s perseverance and energy, 
under the direction of their excellent engineer, Mr. Duncan, the 
work would go on prosperously. 

Yesterday (the 5th inst.), Messrs. Randolph, Elder, and Co., 
launched from their shipbuilding yard at Fairfield, Govan, the Supé, 
a screw steamship of 432 tons builders’ measurement, and 50 horse- 
power (nominal), of the following dimensions :—Length over all, 
145ft. ; breadth, 25ft.; and depth (moulded), Lift. The Supé has 
been built to the order of the Pacific Steam Navigation Company, 
Liverpool, and is intended for a local trade on the west coast of 
South America. Her engines, which are being supplied by the 
same firm, are on their patent combined cylinder principle, with 
surface condensers—the eighteenth set made for this company. 

Messrs. Wingate, engineers and a, Whiteinch, have 
just sent off to the Paris Exhibition a handsome working model of 
a dredging machine, being an exact copy of the large steam dredgers 
built by that firm for the River Commissioners. These 
dredgers are said to be the largest in the world, each being capable 
of raising 1,000 tons per hour from a depth of 35ft. Each is fur- 
nished with a double row of buckets, five winches, four surgeheads, 
two cranes, and two screw propellers capable of propelling and 
steering the vessel. The model is fitted exactly in the same 
manner, on the scale of half an inch to the foot. It has engines 
and boilers that can be used for raising steam, and is intended to 
work under a glass case. The model is executed in a style that 
reflects much credit on the taste and skill of the maker, Mr. Peter 


Ferguson, engineer. 

There was launched on the 28th ult., by Messrs. J. and R. 
Swan, Kelvindock, a handsome schooner named the Contest, of 
130 tons burthen, classed Al for seven years, intended for the 
coasting trade, and owned Messrs. Couper and Keith, of 
Glasgow. The ceremony of christening was performed by Miss 
Couper, daughter of one of the owners. 

On the 26th ult. there was launched from the building yard of 
Messrs. Scott and McGill, Bowling, a handsome schooner of 90 
tons register. She is the property of Mr. D. McArthur, of Glas- 
gow. and others, and was named the Westward by Miss Scott, of 

w 


ling. 
The fifth general meeting of the Institution of Engin 

ee — held ——— thay rng last, J. G. Lawrie, 

-» president, in chair, w a Interesting paper was 
read (or rather a lecture delivered) by iealene Sir Wm. Thomson 
“*On the rate of a elock or chronometer as influenced by the mode 
of suspension,” which was listened to throughout with marked 
attention. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LIVERPOOL : Exports of Goods : National Steam Navigation Com- 
pany: Mersey Docks and Harbour Board, d&e.: The Great 
Eastern (3.)—NorTH-Eastern District: The Iron Trade, d&-c.— 
HULL: Steam Shipping—IRONFOUNDRY AT ASHTON : Stalybridge, 
d&c.—THE Late Hoist AccIDENT AT MILES PLaTTING: Special 
Verdict. 

THE total value of the British goods exported from Liverpool 

during January was £6,149,642, showing a decrease of £1,655,742, 

as compared with January, 1866. The decrease was accounted 
for —and even more than accounted for—by the diminished busi- 
ness done with the United States. At the annual meeting of the 

National Steam Navigation PP my held in Liverpool yesterday 

week, the report stated that alance to the credit of the 

general account was £31,889, which it was recommended should be 
written off to the credit of depreciation and boiler renewal funds. 

Tne directors expressed their regret at the loss of the Scotland, 

but considered that that vessel would be replaced with advantage 

by the France, about to be launched for the soumrag ty Messrs. 

Royden and Son, at the contract price of £73,950. The Liverpool 

Steamship Owners’ Association have met to discuss the Mersey Dock 

Board’s new bill. It was resolved to lodge a petition against certain 

clauses with reference to the town dues, At the half-yearly meet- 

ing of the Hoylake Railway Company it was stated that the 
amount expended on eapital account had been £155,000. At the 
last meeting of the Mersey Docks and Harbour Board the chair- 
man stated that he was happy to think that there seemed to be 
now some of making a commencement with the river 
approaches. The Great Eastern will leave the Mersey on the 20th 
inst.; she will ply during the summer wmonths between 

New York and Brest, im connection with the Paris Ex- 

hibition. She has undergone very extensive alterations 

by Messrs. Forrester and Co., of the Vauxhall Foundry, 

Liverpool. Thus she has received new boilers for the screw 

engines, and a new shaft for the paddle engines; and Messrs. 

Forrester have also built for her use a steel steam launch, 

50ft. long by 20ft. wide. A steam steering apparatus has been 

introduced. The space occupied by the Atlantic telegraph cable 
tanks has been fitted up with cabins, berths, and state-rooms for 

sengers, of whom it is proposed to carry 3,000 ata time. It will 
nar that a very heavy outlay has been made upon the 
big ship,” which will be worked during the summer by a French 

Company. 

A project for making a line of railway between Scot’s Wood 
and Scot’s Gap issaid to be in a satisfactory course of prosecution. 
Notice has been given of a reduction of wages in the north-eastern 
iron trade. The best return which can be compiled with reference 
to the Cleveland furnaces shows eighty-nine in blast, and twenty- 
eight out of blast. There are also sixteen furnaces building, of 
which three, however, are to replace old ones. Of the new 
furnaces, three are nearly ready. The notice given of a reduction 
of wages does not expire yet for a fortnight. Some few orders for 
rails have been placed in the Cleveland district, but the prices 
accepted have been very low. Iron shipbuilders still complain 
of a want of orders, and specifications for ship plates and angle 
iron are scarce. 

The Swedish and Norwegian trades have commenced for the 
season. On Saturday the screw steamer Hero left Hull for 

; burg, and a few days since the screw steamer St. Olaf left 

Hull for Christiana and Christiansand. These are the first 

steamers of the season which have left Hull in the above trades. 

The steamers Falcon and Prince, which ply every week between 

Hull and Dunkirk with cargoes of general merchandize, have 

lately carried over several cases of i and other goods for 

the Paris Exhibition. x 
The ironfounders of Ashton, Stalybridge, Hyde, and Stockport, 

in conformity with resolutions passed at a meeting last week, _ 

m 
and 


a of 2s, per week- 
36s. to 34s, per week. The Iders opposed the reduction, 

are now out in consequence, to the number of about 250. At a 
meeting of the masters on Saturday evening it was agreed to abide 





ee 








by the notice given. 
A disastrous accident occurred in January at the locomotive and 


hire and Yorkshire Company for not providing oth 
better arrangements for the —¥ of eibiaes pean io 
dangerous occupation, for want of which appliance the deceased 
lost their lives, 


PRICES CURRENT OF METALS. 
1867. 




























CopreR—British—cake andtile,| £ s. d. £5. d. 2.” 2s da. 
per sowwcccccccevess | 80 0 0... 0 0 6| 94 0 0..9 00 
6110 0., 82 0 0! 97 0 0..99 00 
86 0 0.. 87 0 0] 98 0 0..101 0 0 
90 0 0.. 91 O 0/103 0 0..106 0 0 
81 0 0.. 8 6 0] 9610 0..100 0 0 
000.000) 000.000 
7 0 0..76 0 0} 89 0 0.. 91 0 0 
73 0 0.. 74 0 0] 89 0 0.1.90 0 0 
0 Oo 7 6 073) 0 0 7% O OBR 
213 9 cash 318 3 cash. 
615 0.. 7 0 0] 715 0. 8 00 
515 0.. 6 0 0} 615 0. 706 
715 0.. 8 0 0| 815 0%. 000 
be 6. 600) 615 0.706 
+ 0 0 0/1015 0.. O00 6 
Hoops, first quality...... 9006. 00 0} 91550. 006 
Wakr0Gs. coc cccccccesces 715 0. 0 @ 0} 815 0. 000 
Swedish ......00. coocsceee | 10 2 6.. 1010 0] 1110 0.. 12 0 O 
LEAD, Pig, Foreign, per ton....| 19 0 0..19 5 0/ 20 0 @.. 20 5 @ 
English, W. B......cececocee | 22 0 0.. 22 5 0 22 5 0.. 2210 @ 
Other brands 1910 0.. 19 15 0] 22 0°0.. 21 5 0 
Sheet, milled .. 2010 0. 0 0 0/22 00.. 000 
Shot, patent . 4 0 0. 0 @ 0} 23315 0. 000 
Red or minium 2110 0.. 2115 0} 22 00.000 
White, dry..... 31 0 0.. 81 10 0] 2910 0.. 29515 @ 
ground in oil... 30 0 0.. 32 0 0] 28 10 0.. 2910 @ 
Litharge, W.B........ oe | 415 0.. 25 @ Of] 2415 0.. 25 @ @ 
QUICKSILVER, per bot. ........| 617 6. 00 0| 715 0.. 8 9 0 
SPELTER, Silesian, per ton......| 21 12 0.. 21 12 6/ 24 0 0.. 24 5 @ 
English sheet .......seceeee | 27 0 0.. 28 0 0} 30 0 0., 52 0 0 
White zine, cai 000.000 000-000 
STEEL, 15 0 0.. 000) 00%. 90086 
Regs eccccccseceees 000. 0 0 0} 15 5 0.1510 0 
TIN, per cwt. 40 0. 000) 480. 000 
Strait e 461%. 4710) 440. 45 06 
Prompt 3 months . oof 4 8 O. 06 OO 47 Oe OS O 
English blocks ....0.seceeeee| 4 9 O.. 410 0] 410 0. 411 6 
ceccccccccccccccccce | 410 0. 411 0] 411 0. 4123 @ 
eccccccoee| 412 0.. 413 0] 413 0. 414 0 
TINPLATES, per bx of 225 
IC coke.. 846.537 G 8 Ge & SE 
EX ditto.. 110 6. 113 G| 113 6. IM 6 
IC charcoal eo} 110 0.. 112 GO] 14 O 1B @ 
TX ditto..... core} 116 0. LIS Of 200. 2 1 @ 
PRICES CURRENT OF TIMBER. 
Per load— £282 «)2 & 2 & |! Per load— 2e24@646246 
ak ....seseeees 9 O10 10 | 11 10 13.10 || Yel. pine, per reduced 
Quebec, red pine .. 3 5 415| 3 5 415 || 6 Ist quality 17 01910 17 01910 
yellow pine... 215 310/ 215 310 fund do... 18 013 10 121014 0 
8. John's N.B,yel.. 0 0 0 0} 6 O O © || Archangel, yellow. 12 613 0) 12 013 10 
Quebec, oak, white. 510 6 0] 415 5 5 | St Petersburgyel. 101011 0, 10 10 19 4 
-eee 310 410] 4 5 415 |Finland ....... 8090 8 64 9 
$10 $8] 330 § 8 ||Cuaning sci. 3 Susay ou 8 
os S251 5's SSllemsan™ $5005 Su 
3 9 320) 3 0 310) hamn 2) 21010) 9102 @ 
. PS ta i 
113 2 3| 3 0 210!| Ian. bya by ©¢ 18 OM 0] 18 098 0 
$0 6 0| $0 6 0 | Dabpuut, Dat 
pine0 0 00/000 ©!) per —s -) * will 
Lathwood,Dantafm. 410 510] 510 # 2 | Staves, per . 
St. Peter's 610 710) 7 ¢ 8 0| pipe...... 80 085 0| 8 085 0 
Quote cannes tate wi |18101930 ||mae See bre ere hee 
SWSebeceht wprace 13 10 15 1019 10 1410 | pips.-----, } 270.0290 011700 190 0 








THE Fraser Gun.—The of State for War has decided 
that all the guns of the service are in future to be manufactured 
on the modification of the coil system, introduced by Mr. Fraser 
at Woolwich, under the superintendence of Colonel Campbell. As 
is now generally known the principal features of this plan are the 
employment of wrought iron, or wrought iron combined with steel, 
so arranged that there may be very few parts in the entire gun, 
and comparatively little labour in the manufacture, whilst a 
superior material for the resistance of dynamic strains is employed 
in lieu of the hard kind of iron formerly used; and when it is 
known that the guns made of this material and according to the 
plans put forward Mr. r are positively furnished to the 
country at nearly per cent. less than the service guns would 
have been produced, and that they can be manufactured at nearly 
twice the rate in point of time, we are not surprised that the 
authorities should have so pushed the matter forward as to enable 
them to arrive at a decision so promptly. Indeed the system has 
so far advanced that more than two hundred guns of various 
natures are made and proved, or on the point of completion. Up 
to the present time the saving is more than £100,000, and the 
annual saving in future will be about £200,000, if the department 
be fully employed, which indeed it is almost certain to be for 
many years to come, considering the requirements of the service. 
The manufacturing power of the department has been raised by 
the adoption of Mr. Fraser’s system from 3000 to 6000 tons of 
finished guns of the largest calibres per annum, or, in other words, 
doubled. This latter fact, irrespective of cost, is of the greatest 
moment, as it will enable the country to be armed in haif the time 
it would otherwise require. Surely, then, the man who has been 
instrumental in causing such a radical change in a singJe depart- 
ment as to produce such a result should be acknowledged, in pro- 
portion to the advantages gained, by the adoption of his system 
and discoveries ; the difficulties of such a change being best esti- 
mated by the almost total want of success which has attended the 
attempts of the solution of this problem in all other countries. It 
is not enough to say that Mr. Fraser was simply carrying out bis 
duties in proposing, inventing, and perfecting his various p)«ns. 
His duties were detailed as manager of the department, snd an 
executor of the plans of others, and no one can say thet he has 
ever been lax in their fulfilment. It is no man’s duty to invent 
and discover, unless, indeed, a primary arrangewent be made to 
embrace a sufficient remuneration for such services, as in the case 
of Sir W. Armstrong, who was receiving per annum, with 
other commercial advantages to his 4rm, for the fulfilment of an 
appointment to which has always been attached the ordinary 

of £800 a year. The strong speciality of Mr. Fraser’s case 
at the present time arises from the fact of his positively having 
saved a large sum (£100,000) of money to his department bef«e 
he has submitted any claim whatever for reward and compeisa- 
tion, and in consequence of his having been refused permis#0n to 
patent his plans, although we believe that special facitties and 
overtures were made to him for this purpose. Thes- considera- 
tions, therefore, entitle him to reward and compens»10n. <A few 
of the advantages which the country will derive frrm the adoption 
of his plans are—Ist. The country will in about “ve years save a 
million of money ; 2nd, it will have obtained she ne plus ultra of 
a gun ; 3rd, it will have been enabled to ar= itself in 50 per cent. 
less time than by the old system. We +0! urge, therefore, 
that the sum that will be granted to }m should be in proportion 
to the advantages gained the ony and to the dignity of 
the War ent. Nor shor Colonel Campbell, the super- 
intendent of the gun Aictories, be forgotten, he from the 

having seen the besefits to be derived from the change in 
the system of manufact«ring ordnance, has always given his coun- 
tenance and support ¢o the various changes rety and has lent 





the whole we of his authority towards getting the recom- 
mendations of Mr. Fraserputinto practice,—Army and Navy Gazette. 
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THEORY OF COLOURS. | 
No, IL | 
OF ARTIFICIAL OR MATERIAL COLOURS. | 


The methods whereby colours are more commonly given 
to or changed in or upon the surfaces of solid bodies may 
be classed into dyes, or stains, and pigments, or applied 
surface colours. A dye may be a mere surface stain or 
paint, as in the processes by which fine muslins are printed 
with the blue, in remear ts, A powder, of artificial ultra- 
marine; but a dye, properly speaking, is a true chemical 
combination between the material of the dye and that of the 
cloth, wool, or other object dyed, whereby colour in the 
latter becomes developed and fixed. . Thus, woollen white 
cloth dipped into a colourless solution of deoxidised 
indigo and exposed then to the air, to reoxidise the 
latter, assumes a deep blue. So silk or other animal 
substance dipped in magenta solution is at once dyed 
a permanent and unchangeable crimson. These are 
examples of substantive dyes, i.e. those in which there 
is a direct chemical affinity between the dye stuff and 
the material of the thing dyed. When there is not such, 
that affinity may be produced by the intervention of a third 
substance which has an affinity for both the dye and the 
thing to be dyed. The dye in such case is called an adjec- 
tive dye, and the third go-between is called a mordant. 
Thus, cotton cloth or linen, which could only receive a tem- 
porary stain from being dipped into an infusion of cochi- 
neal, becomes permanently dyed if first dipped into a solu- 
tion containing peroxide of tin. The mordant, too, may 
be employed greatly to modify the colour of the dye itself. 
Thus calico dyed with garancine, the bright red of madder, 
is red if the mordant be alum, but purple if that be a salt 
of iron. 

Stains, such as are employed for colouring the surfaces of 
wood naturally white or light in colour, are only surface 
dyes, transparent enough to show the wood grain through 
or not. Thus oak stain for deal may be but a salt of iron, 
ebony black stain a dye produced by pouring over the 
surface, alternately, infusion of logwood, or of gallnuts, 
and a solution of a salt of iron, usually sulphate. 

To this class of dyeing properly belong the colouration of 
glass for stained windows, the dyeing material here being 
usually some oxide or other haloid* compound of a metal 
which combines with the colourless glass, when the latter 
has been liquefied by fusion. In this case the dyed or 
stained glass is called “pot-glass,” as having been coloured in 
the melting pot, but glass in sheets, stained by coating one 
or both surfaces with the staining material and then heat- 
ing the whole in an oven whose temperature is nearly equal 
te the melting point of the glass, is but the same thing in 
disguise. Enamelling and porcelain painting present ex- 
amples beth of the employment of surface pigments and 
of ‘dyes or stains often in combination, and both being 
fixed by fusion or by baking only. 

The colours themselves are in both these delicate arts 
derived from very much the same elements, and work upon 
the same principles as those employed by the glass stainer. 
They are either haloid or other compounds of metals 
chiefly, or they are frits, 7.e., opaque or transparent stained 
glasses ready made, which, when levigated, can be applied 
to the surface of the enamel base, or to the porcelain by the | 
help of a suitable liquid vehicle. 

With none of these processes for giving colour, however, | 





are we concerned here. We refer merely to pigments, 
or surface-applied colours, spread on as paint. Such 
colours or paints are mainly of mineral origin; that is to 
say they are either haloid compounds of the various metals, 
or they are certain insoluble (in water) salts of these. Most 
commonly oxides constitute paints—such are the whole | 
tribe of ochres,t from yellow through red to deep purple | 
~-and many chemical combinations of oxides with oxides; | 
with chlorides, as of lead; oxychlorides, as of copper, and in 

Pattinson’s patent whitelead ; iodides, as of mercury ; 
and sulphides, w of arsenic, are employed, . 

_ Amongst the insoluble salts we find carbonates, as of 
lime (whiting); of copper (malachite); chromates, as of lead | 
(chrome yellow); arsenites, as of copper (Scheele’s green); 
acetates, as of copper (verdigris); phosphates, as in phos- | 
phate of iron (blue); ferro-cyanides, as in Prussian blue. 
In addition we have some natural or artificial compounds 
of a highly complex character as to chemical constitution— 
as in ultramarine, verditer, &c. Besides these, many pig- 
ments are derived, not from inorganic compounds like the 
preceding, but from organic compounds procured from the 
vegetable or animal worlds, Thus the whole tribe of lakes 
consist of vegetable colouring matters, or of animal ones, 
combined with pure clay, hydrous oxide of aluminum by 
precipitation, The lakes most commonly known are pink 
and crimson in colour, derived from the colouring matters 
chiefly of the cochineal or lac insects, or from that of mad- 
de:; but lakes may be of any colour. Thus Dutch pink, 
so-called, is a green lake; yellow lakes are made from Per- 
sian berries, and blue lakes may be made from the colour- 
ing matter of blue flowers. All lakes are more or less 
fugitive, i.e, liable to lose colour, or become bleached by 
even the mere action of light; but much remains yet to be 
done by the chemist to make them as permanent as the 
onditions of their production will admit—a point which 
has not been reached yet, nor even any sustained effort 
made, with competent knowledge, to reach it. 

_ Some colours are derived direct from the vegetable world 
in the form of coloured resins, such as gamboge, arnatto 
dragon’s blood, or as indigo; and several indirectly, ie., 
from vegetable matter which has undergone more or less 
chemical change, as in the many browns parle from peat, 
or ulmin (Vandyke brown), &c., and (bitumens) asphalte; 
and several yellows and reds, A few are derived from the 
animal kingdom direct, such as sepia, from the cuttle fish 
(sepia octopus), and the celebrated Murex purple, the colour 
of which has been proved in modern days to be a real animal 
indigo, and from which there seems reason to believe a sort 





* Haloid from '#as—s%es—having the f 
or saline combinations are suedneell ey pl cee 


+ Ochre, wyegee, in Greek, applied originally, no doubt, to yellow 


| of animal or vegetable substances. 





a Se a its composition indicates ss, an egg (yolk), and 


of lake was made anciently, and employed as a pigment; as 
well as the animal juices of the shell-fish as a dye, for 
woollen and silk. In addition to all these, many pigments 
result from the partial or complete decomposition by heat 
ese are chiefly 
brown or black pigments, such as bistre, Indian ink, lamp- 
black, &c. Such is a brief and general view of the sources 
and classifications of the pigments usually employed. 

Pigments may be employed in a dry state, and their 
ee caused to adhere to a vegetable surface by mere 
friction. Such is the nature of chalks, or crayon 
drawing; or coloured drawing in Conté or in Italian 
crayons, upon carton dur, paper, or the like, which 
powder may be afterwards fixed to the surface by thin 
glue washes or by varnishes ; but, in general, pigments 
are applied, and are caused to adhere in a film of 
greater or less thickness to the surface to be coloured by 
the help of some liquid more or less compound. These are 
called vehicles by painters, and from these come the dis- 
tinctions of all modern painting into two great classes, 
water-colour and oil-colour. 

Water-colour comprises three distinct sub-classes, qne of 
which may be said to be no longer practised. These are 
water-colour proper, in which the pigments are ground with 
water, and some gluey body, soluble in or miscible in 
water, by which they adhere to the surface coloured. Tem- 
pera or distemper painting, being that by which theatrical 
scenery is produced, differs from the last chiefly in that the 
colours are all made opaque by being mixed with white, 
in the shape of whiting or white clay, and hence called 
body colours, and are still water colour. 

Fresco painting upon prepared mural surfaces, in which 
the colours may be merely ground with water alone, though 
generally with some stiffening material added form the 
second sub-class. The colours here are fized in various 
ways ; the most modern, and probably the most perfect, 
being that of Kuhlmann, as employed largely by the cele- 
brated Kaulbach, at Berlin and Munich, by means of 
soluble glass (silicate of soda). 

Lastly, there is encaustic painting, as practised to some 
extent by the ancient Greek painters, in which water 
colours, applied upon a suitable mineral surface (often of 
geste, or plaster of Paris, or of white marble), were fixed 

»y subsequently diffusing over them a thin coating of 
melted wax, which was absorbed by the porous surface. 

Oil colour, commonly reputed, though on very debateable 
ground, to have beeninvented by Van Eyk, a Flemish artist, 
about 1410-20, comprises properly, every application of paint 
by any liquid vehicle not miscible with or soluble in water. 
There are many such, besides fat oils, of which we shall 
speak further on. 

Colours in whatever vehicle, are most commonly applied 
to the surface or ground to be painted, with some form or 
other of brush. Though for some coarse protective pur- 
poses merely, the engineer has devised more rough and 
ready methods of application in certain cases, As these 
papers are not intended, however, to teach the manipula- 
tion of the painter, we shall not refer further here to the 
methods of applying pigments. 

The same physical qualities that cause a pigment gene- 
rally to work well in the operation of applying with the 
brush are those which determine the cl. of its body. 

These are, the molecular form of the particles of the 
pigment, however prepared, and the perfection of its 
subsequent levigation. Almost all pigments, not found in 
nature, are produced either by fusion, torrefaction, subli- 
mation, or by precipitation. In any case, but more especially 
in the last, it is essential to good body that the pigments 


| should be precipitated in what is called, and appears to the 


naked eye, the amorphous state. It is probable that all 
precipitates are in form crystalline, but when the crystals 
are extremely minute, to the eye their form is indiscernable, 
and it is said to be an amorphous precipitate. Such is the 
case when sulphuretted hydrogen is passed through a 
solution of arsenious acid in water to form orpiment. 

In this state of minute division, crystals although of 
compounds which in larger size produce translucent 
crystals, are opague, and this opacity due to minute sub- 
division must be produced either by the conditions of 


| production of the pigment, or subsequently by fine and 


careful levigation. 

Cinnabar, the sulphide of mercury, as it exists in nature 
as an ore of quicksilver or as obtained artificially, is in 
crystals, which, when perfect and large, are translucent, 
and in this state its colour is not nearly as bright as a 
good red brick; in fact, it is a dirty red purple brown, but 
by fine grinding it assumes its well-known magnificent 
scarlet colour, in vermilion. 

In former times the Dutch had almost a monopoly of 
vermilion, and theirs was deemed the best in Kurope. 
Since that Chinese vermilion has had a high but more 
problematical reputation. Inquiries instituted in the last 
century by Frenchmen of science, to ascertain upon what 
the superiority of the Dutch vermilion rested, resulted in 
the conclusion, that it was merely the perfection with which 
it was levigated or ground. 

Natural opacity in the chemical compound, or acquired 
opacity by subdivision, are the conditions of good body. 
The effect of subdivision in producing opacity may be 
illustrated by remarking that if a pure transparent piece of 
plate-glass be ground into fine powder, even of that fineness 
producible in a common mortar, the powder is an opaque 
white, and even green glass thus treated becomes nearly a 
white powder. ‘ 

Durability in pigments depends mainly upon two con- 
ditions :—1st, that the pigment itself shall be of such a 
nature as not to originate molecular or chemical changes 
within the range of its own constituents, after it has once 
been formed. 

2ud. That its nature shall be such as, to the least possi- 
ble extent, to be acted upon by the chief agents—molecular or 
chemical—that are constantly at work everywhere to pro- 
duce decomposition, &c. 

Besides the aoe! which the chemical rays of light have, 
as already explained in the first part, to originate or exalt 
chemical action, and, therefore change, the main natural 
agents of chemical change to which pigments are ex posed 


are the combined action of air and water or moisture, 
These tend to produce oxidation even when both are pure, 
but in most places, and especially in our crowded and coal- 
burning cities, foreign matters are always present in the 
air, and in much of the moisture it contains or precipitates 
as rain, which possess energetic chemical actions destruc- 
tive to many pigments. : 

Thus, in our cities, nitric acid, sulphuric acid, and carbonic 
acid, are present in the air, as well as various other pro- 
ducts of the combustion of coal, or of gas-making; and soot, 
grit, &c., as mechanical agents, are constantly falling ‘or 
being blown about. 

Besides these one of the most destructive of all agents to 
some of our most important pigments is sulphuretted 
hydrogen, ever present in the air where putrid matter, 
drainage, &c., is near. 

Natural waters may contain this gas dissolved along 
with carbonic acid, and with a large number of saline com- 
pounds, containing bases combined with chlorine and with 
phosphoric acid. 

These and other like agencies, to go into which full 
cannot be attempted here, and the understanding of whic 
must presuppose a large acquaintance with chemistry and 
physics on the part of the reader, are those most inimical 
to the durability of any given pigment. : 

Under these conditions, colours derived from inorganic 
sources are always the most durable, such as the iron 
ochres, &c., and the most fleeting are those obtained from 
vegetable or animal compounds, such as the red lakes. 
Amongst the former class of colours those derived from 
the metals which have highly positive bases (those of the 
mercuric series) of lead, mercury, copper, &c., are much 
more readily acted upon generally, than are those of less 
positive bases—iron, zinc, antimony, tin, &c. s 

Peroxides are always more durable than oxides lower in 
the scale of saturation with oxygen. Hydrates, or 
hydrated carbonates, as orange ochres, are more liable to 
change than anhydrous ones. : 

Some colours, iodide of mercury for example, will not 
bear to touch other metals, as iron, zinc, &c., without de- 
composition. Some react upon the canvass, or the wood, 
or paper, or even on ivory, or parchment, upon which they 
may be laid, as verdigris, used in colouring maps, &c. 

The special chemical relations of each pigment, however, 
must be studied distinctly, and for the production of a 
sound decision as to the durability of any given colour an 
exact and full chemical knowledge is indispensable. 

The nature of the vehicles affects the durability of the 
colour. All pigments are more durable in oil than in water 
colour. The old chemical maxim corpora non agunt nisr 
soluta comes into play; the colour ground in oil and coated 
with varnish is to a certain extent sealed up from the effects 
of external chemical agency by air and water. But, here 
again, the case tends to destroy the instrument left within 
it; not only the canvas, the board, the paper, but also and 
much more, the fat and volatile oils of the oil colour, tend 
slowly to oxidate and decay by eremacausis*, but in their 
decay thus, they occasionally transfer oxidation and decay 
to the colours themselves. : 

It would only be possible fully to deal with this by 
describing the respective pigments seriatim. R. M. 

ENGINEERING OF THE THAMES EMBANKMENT.—A petition has 
been presented to the House of Commons by Mr. F. Webb 
Shields, C.E., praying that inquiry may be made into his claim to 
remuneration as the s coennsial competitor in the plans, fifty-nine 
in all, sent in to the Royal Commissioners for the Thames Em- 
bankment. The plans sent in by Mr. Shields were, in their 
principal features, those that are being carried out. The works 
were, it will be remembered, transferred from the Royal Commis- 
sion to the Metropolitan Board of Works, and the successful 
competitor was by that body left out in the cold without any re- 
muneration for his virtually accepted professional services. Mr. 
Shields sustains the prayer of his petition by extracts from the 
evidence given by Mr. Cubitt, M.P., then Lord Mayor, — 
Burstall, R.N., Mir. J. R. McClean, C.E., and Mr. H. A. Hunt, 
a member of the Royal Commission, all showing that Mr. 
Shields’ plan was really the basis and origin of the works as being 
executed. The petitioner states, with sense and reason, that if he 
had supposed that he would neither have the carrying out of his 
design nor receive any remuneration for it he would not have 
competed. " 
Russo-AMERICAN TELEGRAPH.—The Russo-American telegraph 
is being carried on with activity, and from the last accounts it may 
be hoped that the line will be ready before the period fixed by the 
convention of the 21st of March, 1865—that is to say, before the 
year 1870. The materials having been brought in safety to the 
mouth of the Amoor, have been taken up this stream to Blagoves- 
tochensk, from whence they will in the spring be distributed along 
the line. The posts are y placed from Verkhnéoudinsk to 
Strétinsk. Further on the direction of the line is indicated b 
clearings in the forests. The greatest difficulties were met wi 
beyond Gorbitz, on a length of 180 versts; but even here the work 
is sufficiently advanced to allow of the hope that the ~~ 
will be able to work that far in the course of the autumn. In 
America the line is completed from San Francisco to Kenel. It is 
calculated that this winter will suffice to prepare and transport to 
their places all the posts for the unfinished part of the Asiatic line. 

INSTRUMENT FOR MEASURING THE PuPIL.—Some very interest- 
ing experiments have recently been made by M. Houdin in con- 
nection with the proportions of the various component parts of 
the human eye. By the aid of the pupiltometer any one can 
measure accurately the diameter of his own pupil. is little 
apparatus consists of a thin copper plate pierced with two holes, 
one of which is fixed and the other movable, and, consequently, 
their relative distances can be changed at pleasure. Moreover, 
the extent of their divergence or convergence is indicated upon an 
index attached to the Fae which is fixed * Ye < a ~ 
tube for the purpose of preventing any rays 0! enterin 
eye except in the one yn toy The ment being placed to 
one eye, the two holes are caused to coincide, forming but one 
impression upon the retina, but directly they are separated, two 
pupillary discs, having the same diameter, form upon its surface. 
To ascertain this diameter the two images are made to approach 
one another until they become tangential, and the distance 
between their centres is at once read off upon the divided index. 
This distance equals the diameter of the pupil. By means of this 
apparatus the effect of contraction and expansion of the pu il 
can be readily ascertained. M. Houdin established its utility for 
this pu y introducing into his eye a small drop of the sul- 
phate of atropixi, and thereby artificially enlarging the pupil, 
which he subsequently measured. Example is better than pre- 
cept, but we fancy every one would not be willing to try a 
test. 


* Egnuor and xaso, to slowly burn when left to time, which is 











the nature of all decay, a very slow oxidation, of which actual com- 
bustion is a very quick one, ‘*Time is as a lambent flame.”— 
Bacon. 
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MAGNESIUM AND SODIUM. 


SHortty after magnesium came before the public as a metal 
producible in such quantities as to thereafter become a common 
article of commerce, its history and applications down to that date 
were given in a condensed form in THE ENGINEER. Within the 

st year, however, more of the properties of the metal have been 

iscovered, and its applications to various useful purposes have 
been widely extended. 

To begin with the chemical relations of the metal, the researches 
of M. Z. Roussin, published in the Journal de Pharmacie et de 
Chimie, are among the most complete extant, and may be briefly 
summarised. Cobalt, nickel, iron, zinc, manganese, chromium, and 
similar metals, have hitherto resisted precipitation from their 
aqueous solutions by the introduction of another metal, yet some 
of these are thrown down in a metallic state by magnesium. Such 
is the case with the proto and sesqui-salts of iron, of zinc, and of 
the protoxides of cobalt and nickel, these metals being precipitated 
by pure magnesium with the evolution of hydrogen. Some of the 
precipitates appear rather spongy but are rendered brilliant by 
compression. The iron, cobalt, and nickel so prepared are highly 
magnetic. ‘Magnesium precipitates silver, gold, platinum, bismuth, 
tin, mercury, copper, lead, cadmium, and thallium, but not alumi- 
nium. Chromium and manganese are thrown down as oxides, 
arsenic and antimony are not precipitated, Magnesium readily 
decomposes water by the addition of a little common salt or weak 
acid, hydrogen being copiously disengaged in an exceedingly pure 


The rest of the paper of M. Roussin relates to the application 
of magnesium to toxicological purposes. Some metals in saline 
solutions are readily and completely precipitated by the intro- 
duction of other metals, but when this method of analysis is fol- 
lowed great danger arises from possible impurities in the metallic 
tests. Some of these tests are in themselves poisonous, and are 
sometimes partially dissolved by the liquids under analysis. For 
toxicological purposes the new metal is particulary useful, because 
the magnesium ribbon of commerce is pure, and can only form a 
harmless salt of magnesia should any of it be dissolved in the 
liquid. M. Roussin says :—‘‘The acid liquids obtained from the 
viscera or other organic matters under analysis are concentrated by 
evaporation in a water-bath, and brought to a syrupy consistence. 
The residue, heated to 125°, is re-dissolved in a small quantity of 
distilled water, then filtered. We then arrange one of Marsh’s 
ordinary apparatus, into which we introduce some water acidulated 
with sulphuric acid, and gome grammes of magnesium ribbon. A 
considerable escape of hydrogen then takes place, which must be 
carried through a tube at a red heat in the middle, and ignited at 
the smaller extremity. If no rings are formed on the tube, and 
no spot on the porcelain plates held upon the flame of the gas, then 
successively introduce into the apparatus small portions of the 
suspected liquid. If either antimony or arsenic be present in the 
liquid, a ring will not be long in appearing, as in the ordinary 
Marsh’s apparatus, and the flame flattened against the porcelain 
plate leaves there a shiny deposit. The spots and rings of arsenic 
are distinguishable from the spots and rings of antimony by 
characteristics known to toxicologists.” 

Magnesium may also be employed to detect copper, lead, mercury, 
zine, and other metals. 

Quitting the subject of the chemistry of magnesium, the fact 
that this curious metal, when burning, throws off light rich in the 
violet and invisible rays of the spectrum, has made it of much 
interest to philosophers and to photographers. To obtain the mag- 
nesium light for experimental purposes is not so easy a task, be- 
cause when lengths of ribbon are held in the fingers to burn, not 
only is the metal consumed in an excessively wasteful manner, but 
from the unsteadiness of the hand, and currents of air, the light 
quickly goes out. & 

Hence in the early days of magnesium a lamp was designed 
wherein the ribbon was slowly delivered into one end of a little 
tube by clockwork, and burnt as it came out at the other. This 
was found to greatly economise the metal, as well as to give 
a steadier light. The next step naturally was to place a 
reflector on the tube behind the light, and in this form we have 
the patent magnesium light of Mr. Solomons, of Red Lion-square. 
This lamp is shown in the accompanying cut, Fig.,1. The ledge 
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seen at the bottom of the :c!‘ccter being placed there to catch the 
large amount of white ash, or pure magnesia, which falls from the 
flame. A great quantity of harmless but vexatious white smoke, 
also pure magnesia is likewise given off. In a later improvement 
on the first form of the lamp the patentee enclosed the reflector 
and the light in a handsome lantern, with a glass front and a chim- 
ney, so that the smoke is quickly carried upwards without obstruct- 
ing the light. Other lamps, of foreign make, and nearly the above 
form, are on sale in the market. An objection to the single ribbon 
lamp is that the light sometimes goes out suddenly, and to obviate 
this the best lamps now burn two strips of magnesium, side by 
side, so that if one goes out it will be re-ignited by the other, and 
the chance of total extinction is reduced toa minimum. In the 
cut it will be seen that the third leg of the lamp is made in the 
form of a handle, so that the light can be easily carried about. 
The speed of the clockwork is regulated by the wings, seen in the 
cut, as these can be inclined more or less to ebtain greater or less 
resistance from the atmosphere. 

A further improvement on this lamp was 
recently made in America. It was found 
that by allowing the whole supply of air 
to impinge in a conden form upon the 
front of the flame nearly double brilliancy 
was secured. The clockwork movement 
was therefore made to drive the magne- 
sium ribbon through the delivery pipe A, 
Fig. 2, into the long narrow tin tube B, C. 
The supply of air to the flame had access 
only through the funnel-shaped orifice D, 
and the current of heated air and smoke 
then escaped at the upper part of the 
-_ = R.. .. ight of ee came out 
through the funne' i e i 

rilliancy is probably “quite as much due 





b 
to the rapidityjwith which the current of air carries off the 





opaque smoke from the face of the flame as to the increased 
supply of oxygen in front. The shaded part at the bottom of 
the tube B, C, represents water placed there to catch the falling 
ash, the introduction of the liquid being alleged to be advantageous 
in practice. 

further improvement upon this lamp has been made by Mr. 
W. H. Harrison, one of the writers for the “ British Journal of 
Photography.” He surrounds the funnel-shaped opening with 
another and larger funnel, which does not open into the interior 
tube of the lamp. It projects, as in Fig. 3, beyond the inner 
funnel, and has two projecting tubular 
openings three-eighths of an inch in dia- 
meter, one on each side of the funnel. The 
front of the large funnel may therefore be 
closed by a lens, and a copious supply of 
air still finds its way to the light. This 
lamp is specially suited for philosophical 
and experimental purposes, because by 
india-rubber tubing fixed on the two hori- 
zontal projecting nozzles the flame may be 
fed with other gases than air, and the 
effect upon the rays determined. In the 
place of white glass, or a lens, the front of 
the large funnel may be closed with coloured 
glasses, and the actinic rays in which mag- 
nesium is so rich, be filtered from the 
luminous rays, and a rich supply of lavender and extra-violet 
rays obtained for philosophical purposes. 

Mr. Larkin, engineer, of Eagle-court, Clerkenwell, conceived 
the idea that magnesium need not necessarily be burnt in the 
form of ribbon, but in the form of powder would give an 
equally intense light and do away with the necessity for clock- 
work. Besides in this form crude and impure magnesium could 
be used, which had not been subjected to the process of distilla- 
tion and rolling. The result of this idea was the production of 
his a lamp, which in its largest form was seen in public use 
at the meeting of the British Association at Nottingham, and since 
at several interior and exterior illuminations in the city of London. 
Experience proved that the powdered metal might be advan- 
tageously mixed with a large proportion of sand. The necessary 
parts of the instrument were a tube, and valve to let down the 
powder, a flame to ignite it, a chimney to carry off the smoke, and 
a receptacle below the lamp to catch the falling sand. It was 
soon discovered also that the white deposit from the flame had a 
tendency to aggregate round the mouth of the dropping tube, and 
sometimes to choke it so as to put out the light. Hence automatic | 
apparatus had to be designed to knock away the magnesia at intervals. 

















The largest lamp by Mr. Larkinis represented in Fig. 4, which shows 
the construction of the lamps employed to light up the exterior of 
Guildhall on the evening of last am Mayor’s day, and which also 
illuminated the refreshment room at the meeting of the British 
Association at Nottingham. In the figure a, ais the lantern; b, the 
reservoir holding the powdered magnesium and sand; c¢, the orifice 
with valve to open and shut by means of the cord d; f, f, in Figs. 
4 and 5, represent a movable tongue piece, to divide the powder as 
it falls from the orifice into two equal streams; g, g, Figs. 4 and 5, 
two tubes, one on each side of the chimney h, to convey the powder 
thus separated into the lantern to be burnt. In Fig. 41, iis a 
small gas pipe, to admit a small stream of gas, which passes down 
the same tubes as the powder and burns with asmall flame, through 
which flame the powder falls, and is thereby ignited; k is a recep- 
tacle for the ash. In Figs. 4 and 5/, lisa self-acting snuffer, to knock 
off any deposit which may accumulate about the mouths of the 
tubes. When the pan m becomes sufficiently heavy with the fallin 

ash which it catches, it immediately descends, carrying over wit 








it the snuffer /, 1. By the same action it also empties itself, when 


the balance-weight n as quickly returns it to its original position, 
When this lamp is at work there are necessarily two pendant 
tongues of brilliant flame, each about six inches long, and capable 
of lighting up the country far and wide. At a distance the ight 
strongly resembles bright moonshine, but is rather whiter. 

The hand lamp, made by Mr. Larkin for philosophical purposes 
. . ’ 
is of neat and handsome exterior appearance, and very officient in 
action. The flame from methylated spirit is used to ignite the 
magnesium in the place of the gas in the larger lamp. The 
length of the tongue of light produced depends upon the propor- 
tion of magnesium in the powder, for the less the quantity of sand 
the larger is the light and the greater the quantity of smoke, 
In Fig. 6, a, a, a is the lantern; 6, the reservoir for holding the 
powder ; ¢, the orifice through which the powder falls ; d, a 
strainer, to prevent ae passing to the orifice c large enough 
to choke it ; ¢ is a small probe moved by the lever f, and passing 
in and out of the orifice c, for the purpose of turning the powder 
on and off ; y, g is a tube conducting and falling powder into the 
flame of a small spirit lamp, conveniently placed under it in such 
& manner as to insure ignition of the powder; h, h, a spring 
scraper, worked by the lever i, to snuff off any deposit from the 
mouth of the tube ; 4, k, the chimney, 

In the hand-lamp a pendant 
flame of one or two inches in 
length is amply sufficient for all 
ordinary purposes. As the pow- 
der can be instantly ignited and 
instantly extinguished by open- 
ing or closing the valve, and as 
the light may only be wanted 
for short periods of time in ex- 
periments, there is great economy 
and saving of time in the work- 5 
ing, and these are very important = 
points in the combustion of an & 
expensive substance like mag- & 
nesium. The powder mixed with 
sand for these lamps is sold in 
carefully closed canisters, num- 
bered 1, 2, and 3, each in- 
creasing in strength according 
to the light required. Their 
present retail market price is 
10s. 6d. each, and each canister 
contains the same weight of metal, though not the same quantity 
of sand. Any moisture from the atmosphere deteriorate: the 
quality of the powder, so when not required for use it should 
be kept in bottles or other closed 
vessels. The richer the powder is 
in magnesium the greater is the 
quantity of ash which will cling to 
the tube, so as to render more 
frequent snuffing necessary. 

The last magnesium lamp is one 
for burning ribbon; it is an Ame- 
rican invention, and only a few 
Some of it have as yet reached 
this country from the American 
Magnesium Company of Boston. 
It gives a sure and steady light, 
burns the ribbon very econel- 
cally, and is neat in appearance, as 
shown by the accomanying cut, 
Fig. 7. The length vf its base is 
6in., width 44in., height to top of 
chimney 13in., height to the top of 
the clockwork-driven reels 11}in., 
and height to the centre of the tlame 
5hin. Its special feature is that the 
ribbon, which enters the chimney 
and then passes vertically down its 
entre, is burnt between two pairs 
of reels. The upper pair hold the 
ribbon steadily in position, while 
the lower rolls have each an inden- 
tation with a sharp upper edge 
along one part of their cireum- 
ference, so that as the wheels roll 
round the two sharp edges meeting 
at the same point, nip short the 
pendant oxide hanging down below 
the flame of the burning ribbon. 
Without such a contrivance the 
lump of ash sometimes breaks off 
close to the ribbon, falls, and causes 
the light to go out. The smeil 
opening in the chimney in ‘ont 
of the flame has the eff-ct already 
mentioned of increasing the bril- 
liancy of the ught. Elastic smoke 
tubing, 4ve yards of which may be 
compressed into a space 6in. by 
34in., is also supplied in America 
with these lamps, so that when they 
are used in a private room the 
smoke can be carried outside the 
window. 

Some contrivance is much wanted 
to get rid of the copious, though 
harmless white smoke given off by 
burning magnesium. No apparatus 
for doing so, except the long ex- 

ding chimney already mentioned, 
ee yet been introduced into the 
the smoke is / 
nothing but 
pure freshly- 
calcined mag- 
nesia, which 
can be chemi- 
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thing but acids, 
and is insensible 
to the action 
of the intensest heat, the problem 
is a difficult one. It is found in the 
present lamps to very quickly coat 
the metallic sides of the chimneys, so 
that by fixing a ,box” with partitions above the chimney, as 
at A, Fig. 8, the smoke being forced to take the circuitous 
route denoted by the arrows, will encounter a very large 
surface, on which much of it will be deposited, and the rest 
escape. Shallow dishes filled with weak sulphuric acid, placed 
on each of the interior shelves, would still further absorb 
the smoke. Mr. Larkin has tried many experiments to con- 
sume the smoke by causing it to roll over a large surface of 
felt soaked in weak acids and fixed in cylindrical chimneys ; 
he has also exposed the smoke in the chimneys to slowly running 
or trickling streams of weak acids. In some of the experiments 
about 75 per cent. of the smoke was abolished; still no apparatus 
has yet been introduced by anybody to practically and economically 
get rid of the smoke of burning magnesium. _In one of the expe- 
riments made by Mr. Larkin he employed felt soaked in weak 
acetic acid, and was much surprised to see the smoke which did 
escape turn over the sides of the ehimney and fall down on the 
table, instead of rising to the ceiling as usual. He attributed the 
phenomena to the: partial decomposition of the volatile acet* 
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acid into heavy carbonic acid gas, which fell over the edge of the 
top of the chimney and carried down smoke with it. Possibly by 
following up the clue given by this experiment a smoke-con- 
suming chimney can be made in which the smoke shall fall into a 
sroper receptacle now that it is proved to be possible to separate 
it from the upward flow of warm air. 

Mr. Samuel Mellor, the manager of the Magnesium Metal Com- 
pany, has made many experiments with the alloys of magnesium, 
with zinc, tin, antimony, copper, thallium, lead, and other metals. 
Some of the results attained were curious, An alloy of lead and 
magnesium burned very slowly; an alloy cf 10 per cent. of zinc 
and magnesium had a specific gravity iderably greater than 
that of the two metals when isolated; a 50 “a cent, alloy of zinc 
and magnesium was found to be more brittle than glass; an ingot 
half an inch in diameter when allowed to fall upon a stone floor 
broke in pieces, and the fragments were easily pounded to dust in 
a mortar by hand. The alloys of magnesium with zinc are vari- 
ably acted upon by acids, some of them dissolving with violent 
ebullition, and others, in which the proportion of zinc is large, 
being nearly or quite insensible to their action. These alloys with 
zinc all burn readily, but the flame, though brilliant, is not so rich 
in the lavender and extra-violet rays of the apm as pure mag- 
nesium, so is not so well fitted for photographic operation, or other 
purposes where actinic rays are necessary. An alloy of 50 per 
cent, of thallium and magnesium burns very steadily and slowly, 
but the magnesium flame is so brilliant that it completely masks 
the green flame of the thallium. Mr. Mellor has also recently 
discovered that a small proportion of thallium added to magne- 
sium makes it very tough and pliable, a quality of some value, 
considering the ribbon and wire of unalloyed magnesium are so 
brittle. 

Magnesium has recently been applied with the greatest success 
in pyrotechny. The powdered metal, when covered with paraftin, 
is preserved from the action of acids and alkalies, and can safely 
be employed in the manufacture of fireworks. If only from two 
to five per cent. of magnesium be mixed with the ordinary rocket 
powder the light is greatly intensified; and the effect was seen to 
great advantage in the recent pyrotechnical displays at the Crystal 
Palace. in rockets the dense white smoke produced by magnesium 
is an advantage rather than a loss, for the canopy then seen float- 
ing like a network of snow-white gauze over each burning star, 
not only adds by its appearance to the ge | of the display, but 
reflects downwards an additional amount of light. The use of 
the magnesium powder in rockets for signals at sea, deserves the 
investigation of the authorities at Woolwich, as the light is so 
greatly intensified at so small a cost. The American government 
is now seriously considering the desirability of adopting the 
magnesium light as their signal light for the service, both in lamps 
and out of them. At the Wimbledon meetings the light was 
employed with good effect, the magnesium balloons being generally 
mistaken by the public for meteors. ' 

It was pointed out, for the first time, in THE ENGINEER, how 





for theoretical reasons, magnesium should prove a powerful agent | 


from the development of electricity in galvanic batteries by substi- 
tuting this metal for zinc. Shortly afterwards the experiment 
was tried on the Continent, and the fact was found to be 
as prognosticated. Since then several persons have made batteries 
with magnesium plates, and among them M. Z. Roussin, who 
says :—‘‘ A small plate of magnesium, 0°] grain in weight, placed 
beside a plate of copper in a small glass tube of six centimetres 
cube, filled with ackdulated water, produced in nearly ten minutes 
an electro-magnetic appearance, and illuminated a Geisler tube 
ten centimetres long. If magnesium should ever become chea 
this would decidedly »e the best way of producing electricity.” 
A battery with magnesium plates has for a long time been in use 
at the works of the Magnesium Metal Cae and proved very 
constant in its action. It is precisely similar in construction to 
those ordinarily used by electric telegraph companies, except that 
magnesium and its sulphate are used in the place of zinc and its 
sulphate. The copper plates in porous cells were surrounded with 
sulphate of copper, and the magnesium plates with weak sulphate 
of magnesia. The magnesium is coated with paraffin, all but the 
tip of the plate to economise metal, yet a current of sufficient 
quantity to work the electric telegraph could be obtained. No 
crucial experiments on the cost of working such a battery have yet 
been made, but the subject is interesting and should be followed 
up. 
rn magnesium is much reduced in price it can never compete 
with zine, although it is in itself afmuch superior metal for gal- 
vanic batteries. To the light-giving properties of the metal its 
utilisation must therefore, for the present, be chiefly confined. 
Wherever the light has been tried among indoor assemblies, there 
have been complaints on the part of the public about the ghastly 
effect it produces, except in those instances where the magnesium 
yowder was previously mixed with salts of strontium. Mr. 
rkip combats this objection by the statement that after a little 
lapse of time this impression wears off. Sturdy advocates of the 


ning at night. Although it is expensive, it is possible with Lar- 
kin’s lamps, to use it in those lighthouses which require only a 
flashing light, since the metal need then only be burnt at the time 
of the flash. For such a p it is necessary that it should 


| work with absolute certainty, and it might be well to determine 


by experiment the amount of certainty obtainable, and the amount 
of cost compared with the space-penetrating power of each flash 
eyo fr. Gore, F.R.S., uses _— of magnesium in acidu- 
ated water to obtain a supply of pure hydrogen. Magnesium 


| has the curious power of burning in carbonic acid gas, or carbonic 
| anhydride as it has recently been christened by some few cele- 


brated chemists, who are causing confusion by attempting, however, 
reasonably or unreasonably, to upset a very deeply-rooted chemical 
nomenclature. A few weeks ago Professor Frankland, F.R.S., 
exhibited the last-mentioned remarkable property at the Royal 
Institution. He placed some magnesium in a bulb blown in the 
centre of a tube, then caused a constant stream of carbonic acid 
gas to flow through the tube and bulb, and next he heated the 
bulb and magnesium with a spirit lamp till the metal took fire. 
It slowly burnt away in the gas with a red glow, strongly resem- 
bling the appearance presented by a piece of charcoal when burnt 
in the open air. Magnesium is one of the foremost metals as a 


' conductor of heat, but its electric conductivity is rather low, 





purity of the light assert that magnesium shows objects in their | 


** true colours,” and is especially useful on that account. Now as 
all objects have no colour till light falls upon them, and the colour 
then produced depends entirely on the rapidity of vibration of the 
different waves of the light, the question arises, ‘‘ What is}the true 
colour of the object?” A very pretty puzzle this, not unlike the 
logical one of olden times, respecting rolling bodies :— ‘‘ A body in 
motion must be in the place where it is, or in the place where it 
is’not. Neither of these is possible, Therefore there is no such 
thing as motion.” Does the electric light. which contains more 
of the extra-violet rays than the light of the sun, show objects in 
their true colours? Does the magnesium light, which is rich in 
chemical rays, or the brilliant oxy-hydrogen lime light, which is 
very poor in the chemical rays, give truth in colour? These ques- 
tions would puzzle ordinary judges as much as the lawsuit of 
Protoxoras, who had engaged to teach a youth the duties of an 
advocate, on condition that ‘‘ half the stipulated premium should 
be paid down, and the other half when the pupil had first pleaded 
a cause successfully.” The youth, not following the profession, 
did not plead at all, wherefore Protoxoras sued him for the latter 
half of the money, arguing, “‘that if the judges ordered the 
money to be paid, it must be done, but if they ordered it not to 

paid, his pupil would have pleaded his cause successfully, and 
his teacher be equally entitled to the money according to the 
terms of the agreement. The pupil pleaded that if the judges 


being for pure magnesium 40°2, according to recently finished 
experiments. 

One of the greatest impediments to the use of magnesium for 
any constant process or purpose is of course its high price. In 
the early days of the Magnesium Metal Company they published 
a pamphlet containing the following catholic ideas which are likely 
to benefit both the shareholders and the public when brought into 
practice :—‘* People are constantly drawing conclusions from the 
present price of magnesi R 8 were last summer decid- 
ing that this and that could never be done, because it was selling 
in wire at 3d. per foot. Now that it is selling at 1d. where are 
their conclusions? Arguments from such premises are idle. No 
one can tell at what price magnesium may be produced. Many 
improvements in the processes of production have been effected 
since the Magnesium Metal Company commenced working, and 
their experience will beget others ; their art is young—not yet two 
years old. Price, moreover, is largely dependent upon the scale of 
production. If iron was worked on the present scale of mag- 
nesium, at what price would iron wire be retailed per foot? 
Whenever magnesium is demanded in large quantities its price 
will fall. The Magnesium Company look wistfully for great 
consumers, for various economies at their 
command are only practicable on extensive 
plans. They could, and they desire earnestly, 
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tunity. Dr. Percy informs us that no one 
capital than £50,000; the requisite economies 
are impossible on smaller means. Should 
magnesium ever be used as freely as copper, 
who can predict what may be its price ?” 
Altogether, in the manafacture of sodium 
and magnesium an average number of twenty 
men and boys are employed in the works 
at Manchester. Tomake magnesium one part 


of magnesium, the crucible is covered and 
hea: to 

to cool. The 
broken up, and reveals lumps of crude mag- 
nesium metal in the form of eggs, nuts, 
granules, and minute buttons. The crude 
metal is then put in a crucible through 
which a tube rises to within an inch of the 
lid, and the crucible is at first filled with the 
metal nearly up to the top of the tube. The 
pipe passes from the crucible A, Fig. 9, down 
through the furnace bars into the closed iron 
box B. When the crucible is heated the mag- 
nesium distils over pure like zinc, and descends 
into the box below, where at the pet Se of the process it is 
found in the form of a heap of drippings. 
melted, and may be cast into ingots or any required shape, 
although it is much easier rolled than cast into thin plates, being a 
somewhat awkward metal to work. 

Sodium is not only in common use in all laboratories, but the 
recent discovery of the method of manufacturing magnesium on a 
large scale by the aid of sodium, has caused an excessively heavy 
commercial demand for the latter metal. Sodium is also used in 
the reduction of aluminium and other of the rarer metals. In 
consequence of the present large demand, it is now manufactured 





in this country on an unprecedentedly large scale, and almost ! 


exclusively by the Magnesium Metal Company, at Manchester, so 
that this remarkable metal, which threw Sir Humphry Davy into 


ecstacies when he for the first time saw a few globules of it early | 


in this century, has within the last few months been in 
London at a wholesale price of five shillings per pound avoir- 
dupois. 

Before describing the recent improvements by the Magnesium 
Metal Company in the facture of sodium, it may be as well 
to summarise some of its properties and applications. Its great 
affinity for oxygen and power of decomposing water without the 
aid of an acid are well known. Unlike potassium, it does not 
cause the gas evolved to take fire spontaneously, for this only 
occurs when there is so little water that the fragment cannot 
swim, or when the water is thickened with gum to prevent it from 
moving about. It is a light metal of the specific gravity of 0°972. 





| Sodium is much valued by men of science, because the rapidity 


| 


ordered i not to be paid their decision must be obeyed, but if | 


they ordered it to be paid, he would have pleaded unsuccessfully 
and be thereby released from the obligation. What were the 
jue to do? 

e magnesium light has been found practically useful for 
photographing machinery in badly lighted rooms, where no picture 
could be obtained without its aid: To get a good picture the 
machine should be covered pro tem. with some light grey colouring 
matter, as then better results will be obtained than when masses 
< metal contrast strongly with painted portions in deep 
shadow. 


and length of the vibrations of its particles when burning are 
such that it throws out rays of pure monochromatic yellow light. 
This property is especially valuable to those philosophers who 
have occasionally to explain to large audiences the properties of 
light and the phenomena of spectrum analysis. 

This month, chemically pure hydrate of soda, obtained by the 


direct action of water upon metal itself, has for the first time been | 


introduced into the market. Chemists require this article in a 
very pure state for analytical investigations, hence they will value 
the new hydrate of soda, which is necessarily free from silica, 


calcium, and other salts which are commonly found in the hydrate | 


of soda now used in analysis. The pure hydrate of soda is pre- 


| pared by placing a single drop of distilled water in a deep semi- 


The magnesium light can be so arranged with the aid of | 


two or three lamps as to illuminate the subject in such a manner | 


that the resulting picture shall show a pleasing balance of light 
= shade, a very difficult result to attain in photographing ma- 
chinery. 

The magnesium light has been employed by Professor Piozzi 
Smyth, to photograph the interior of the Pyramids, and it is of 
course available to photograph dungeons, caverns, catacombs, or 
any dark places. Likenesses are commonly taken at night by its 
aid, and in the sad work of photographing the faces of the dead 
it has been found useful. In surgery, the magnesium light re- 
flected by small mirrors has been used to light up and bring into 
view the lower parts of the larynx, so it is also of some value in 
the medical world. Its effects as regards colour being much 


nearer allied to daylight than gaslight or candlelight, make it use- 
ful to silk mercers, dyers, and others who wish to have the power 
of selecting delicate shades of colour by night. 
by the American navy to increase the 


It has been used 
culties of blockade-run- 


circular silver vessel capable of holding about four gallons. Blocks 
of pure sodium are then cut into lumps, each about 1}in. square, 
and one of these pieces is allowed to on the of. water. 
The vessel, which rests upon a stream. of water, is then 
agitated by hand, to present a larger epld surface to the fusing 
sodium, and thus prevent explosion. Great heat is evolved during 
the combination, hence the necessity for the stream of cold water. 
The piece of sodium, now transformed into a milky liquid, has 
other lumps of sodium and other drops of water successively 
added, with continual agitation, till several pounds of sodium 
have been used up. A thick residue, with only a few drops of 
milky liquid on the top, then remains in the silver vessel, which 


| is next placed over a gas-stove, the contents heated to redness to 


drive off the superfluous moisture, and the remaining hydrate of 
soda cast into any form required. 

Mr. Crookes, F.R.S., has recently shown that an alloy of sodium 
and mercury, which he calls “ sodium amalgam,” can most advan- 
tageously be used in the extraction of the precious metals from 
their ores. Till recently the miners used unalloyed mercury for 
the purpose, which answers well up to a certain point, but after 
being ground up with the ore for a prolonged period, becomes 
what the miners call “‘sicklied,” or incapable of acting further 
upon the ore. The addition of a small percentage of sodium 
renders the mercury much more active, but why it is so is not 
clearly understood, In practice, however, the use of amalgam 
has been found more economical than the old process, and it has 


to produce cheaply; they only await oppor- | 
need think of smelting copper with less | 


of sodium is mixed with five parts of chloride | 


redness, and afterwards allowed | 
block thus produced is then | 


It is subsequently | 


been suggested that the auriferous ores of Wales, which are too 
poor to be worked profitably at present, may be made to yield a 
good return by the use of sodium amalgam, 

Experiments are now being made in the Isle of Man and else- 
where, to ascertain the value of sodium in contact with water and 
other substances, for blasting purposes. The explosive power of 
sodium, when brought under the necessary conditions into contact 
with water, renders it a somewhat dangerous substance to place in 
the hands of men unacquainted with its properties, but when 
kept away from damp and wet it isa very harmless metal. In 
the course of last winter the river Irwell rose nearly twenty feet 
above its ordinary level, and flooded the works of the Magnesium 
Metal Company on the Salford side to a depth of about seven 
feet in every part. There were then from three hundred to four 
hundred weight of sodium in stock, and soon after the commence- 
ment of the flood the room in which it was stowed was two feet 
deep in water, but as it rained in torrents it was then considered 
best not to run the risk of attempting to move it off the premises. 
The sodium was stored in long narrow jars, with loosely fitting 
covers, made air tight by allowing the bottoms of the lids to rest 
in a circular groove filled with oil. As the flood did not abate, 
and the position began to grow more dangerous, one of the men 
volunteered to go on the roof of the sodium shed and watch the 
water rise, and for hours he lay upon the roof in a soaking shower 
of rain, watching the sodium jars. Inch by inch the water rose, 
and at last when it was only half a foot from the top of the jars, 
he drew his head out of the hole in the roof where it had nD 
sticking so long and summoned the rest of the men. They un- 
slated the roof of the store room, let themselves down into the 
water, now reaching nearly to their arm-pits, and removed the 
sodium lump by lump into other vessels placed among the rafters 
of the roof. By accident one little ingot of sodium fell into the 
water, causing the courage of the men to falter, but the lump 
fortunately only fumed and fizzed, and dissolved away without 
exploding. After the flood was over the Magnesium Metal Com- 
pany built a platform near the roof, on which all sodium is now 
stored. We have not heard what bonus the company voted to the 
men who removed the sodium, especially to the one who stuck to 
the top of the roof like a limpet to a rock in a storm, but doubt- 
less it was something handsome. 

In the manufacture of sodium the Magnesium Metal Company 
has devoted much attention to the construction of good furnaces, 
and to the adoption of effective measures for protecting the 
wrought iron reducing retorts from the destructive effects of an 
exposure of seven or eight hours’ duration, to a white heat. The iron 
retorts are surrounded by plumbago jackets, which remain perma- 
nently in the furnace till they are used up. The openings of the 

lumbago tubes are in the sides of the furnace, so that the retorts can 
| be easily placed in them and taken out. The retorts are of wrought 
| iron, since cast iron would yield to the excessive heat necessary 
for the reduction of sodium. The retorts are in fact iron tubes, 
| 3ft. Gin. long, and Sin. in diameter. Both ends are plugged with 

wrought iron stoppers, luted in with fire-clay, but one of the stop- 

pers carries a tube to which the cond is attached 
| Each retort holds about 30 Ib. of the “‘sodium mixture,” which 
| consists of coal, coke, chalk, and soda. The soda is first thoroughly 
dried at a high temperature, then all the four substances are 
separately ground to the finest dust, and afterwards they are 
mixed and ground together, as much of the success of the opera- 
tion depends upon the thorough incorporation of the ingredients. 
These substances when heated together necessarily give off 
volumes of carbonic oxide and carburetted hydrogen, these gases 
rushing out of the retort do good service in acting as carriers to 
the sodium vapour. 

In the cut Fig. 10, A, A, A, A, is the plumbago jacket 
inserted in the heart of the fire, and B, B, the wrought iron tube 
| plugged at each end in the manner already described. D is the 
| exit tube for the gas and vapour, and E, the condenser. The 

condenser is broad and flat in shape, like a book, and is 9in. long, 
| 5in, deep, and lin. thick. In the end furthest from the furnace 
| it has two slits one above the other, each slit being lin. deep by 
gin. wide, the full width of the interior of the condenser. The 
| necks of the condenser and the retort are accurately turned so as 
to fit well, but no luting is employed. When the ap tus is at 
work, a long stream of ignited shoots out several feet from the 
upper orifice in the condenser, But the vapour of sodium ially 
condenses after leaving the retort, and the metal falls out of the 
| lower orifice in a melted state, drop by drop, into the vessel F, filled 
with an oil free from oxygen, and which has a very high point of 
ignition, to do away as much as possible with its tendency to catch 
| fire during the distilling operations. The sodium is then run 
together beneath oil, over a slow fire, and then cast into long 
rectangular blocks, or any other shape, for the market. 

The entire operation lasts from six to eight hours, during the 
whole of which time the tubes are subj to an intense white 
| heat. Most of the furnaces contain four tubes, but one of them 
is a reverberatory furnace and holds eight. One man and three 
boys manage a furnace of four tubes. The boys are much occupied 
in the task of keeping the condensers from being choked by clear- 
ing them out as much as possible with hot iron rods inserted 
through the slits. Nevertheless the condensers have to be con- 
stantly changed, for some of them will not last longer than twenty 
minutes without getting choked. When choked, the condenser is 
taken off, thrown into water, its sides are then unscrewed, taken 
off and cleaned, then fitted together again ready for future opera- 
tions. Altogether the appliances on the premises are capable of 
turning out four or five hundredweight per week, a large amount 
considering the expense of the metal, and the fact that it is lighter 
than water, and consequently is bulky. 




















INSTITUTION OF MECHANICAL ENGINEERS.—The annual meeti 
of this institution for the present year will be held in Paris, an 
will commence on Tuesday the 4th June. The meetings for the 
reading and discussion of papers will be held in the Lecture 

Theatre of the Conservatoire Impériale des Arts et Métiers. 
THE LONGEST BUT ONE.—The screw steamer Istrian, launched 
| last Saturday from the yard of Messrs. Harland and Wolff, at 
Belfast, is the longest afloat for mercantile purposes, with the 
single exception of the Great Eastern, and the | ares ever built in 
feleed. She is upwards of 400ft. long, while her breadth is only 
| 37ft. The Istrian is about 2900 tons register, her engines will be 
| of 500 horse-power, and will be fitted up by Messrs. James Jack 
| and Company of Liverpool, She has t decks, the upper one 
of iron overlaid with wood. She is built for Messrs. John Bibby, 
Sons, and Company, of Liverpool, and we understand she is in- 
tended for the Mediterranean trade. 

Tue Cryrton TELEGRAPH CABLE.—In 1863 the Government 
sent to India several lengths of india-rubber covered wires for 
practical testing. The results obtained with Mr. Hooper's wire 
were such that the Government ordered, in 1865, several lengths 
for river crossings in India; this is considered to be the severest trial 
to which any telegraph cable can be subjected ; and this can be 
easily understood, when, during the summer months, the beds of 
these rivers are quite dry, and the cables consequently exposed to 
the direct action of the sun. In 1866 Mr. Hooper mee ied fur- 
ther lengths, one of which has been successfully laid, by the 
Government staff, between India and Ceylon. The construction 
of this cable is as follows:—A stranded conductor, formed of 
seven wires, weighing 180 1b. per nautical mile, and insulated to 
*38in. diameter, forms the core. The core, after being served with 
hemp, is covered with twelve galvanised iron wires, each wire 
measuring “2in. diameter for the main portion, and ‘25in. diameter 
for the shore end. These iron wires were further protected by 
the hemp serving and bituminous compound introduced by Bright 
and Clark. The shore end meas eight and the main cable 
twenty-seven nautical miles. The Ceylon cable, made by Mr. 
Hooper, was sent out without water tanks ; so that not only may 
the expense of water tanks be possibly dispensed with by the use 
of india-rubber, but fifty miles of Mr. Hooper’s core, coiled on 
drums, have also been sent out, on another occasion, without tanks. 
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THE WORKS OF MESSRS. BUNNETT AND CO., 
AT DEPTFORD. 

PERHAPS some one may call it superogatory on our part to illus- 
trate objects so much before the public as shop shutters; but when 
we reflect that the public never see them except at night, when, 
of course, they are nearly invisible, or on Sundays, when, of 
course, the public are thinking of something else, we feel ourselves 
quite absolved from such a charge. ; : 

We do not, however, propose to deal with shop shutters in 
general, and we shall steer pony clear of that objectionable 


first is done by a small punching machine, which stamps out 
the piece required, as shown in the small Fig. 6, page 227. 
Another similar machine tilts up its ends, as seen in Fig. 7; these 
are then bent over with the hammer into the form shown in 
Fig. 8, and the next operation, performed also by dies in a punch- 
ing machine, gives the final shape to the link or hinge, Fig. 9- 
The edges of the hinging ends have now to be cut sharp and clean, 
so that when put together they shall work freely. This is 
effected by holding them against a rapidly-revolving cutter, like a 
small broad-faced circular saw, shaped so as exactly to clean up 
the edges of the link presented to it. Three holes are now 

hed in the leted link, and it is ready for rivetting on to 





species which was formerly universal, and is still —we 

ude to the long wooden boards, eight or ten of which, under the 
somewhat eccentric guidance of “the boy,” issue from all the 
small shop doors and entries in London every evening, more or less 
to the detriment of the hats, coats, and ribs of her Majesty’s sub- 
jects. Our object is to describe the rise and progress of the 
revolving shutters, invented and introduced by the late Mr. 
Bunnett nearly thirty years ago, and with which all large and 
almost al) new shops in England and abroad are now fitted. 
Messrs. Bunnett and Co, obtained their first patent in 1837. The 
late Duke of Wellington, much irritated at the destruction of his 
windows by a London mob, was the first to recognise the advan- 
tages of the new invention, and adopted it at once os 
House. Shortly afterwards Messrs. Swan and Edgar had it fitted 
to all the windows on their premises, and their example was 
promptly followed by most of the banking houses, insurance com- 
panies, and jewellers. Since then scarcely any large establish- 
ments, either at home, abroad, or in the colonies, have neglected 
to avail themselves of so important a means of security. 

The works of Messrs. Bunnett and Co. are at Deptford, near 
New Cross station, and few establishments about London would 
better repay a visit from those interested in mechanical engineer- 
ing. On a comparatively small space of ground almost every 
operation connected with the working of iron, brass, and wood is 
carried on. The peculiar nature of the work undertaken by the 
company has necessitated the adoption of several special tools, and 
not a few adaptations unknown in other engineering shops. 
Amongst the former are the two machines which we illustrate—the 
first American, the second English—for bending the coiled edge of 
the interlocking shutter. They are the only ones of their kind in 
Europe, and though perfectly different in principle, they are each 
singular efforts of ingenuity, and perform their work admirably. 
We give a description of them in connection with the interlocking 
shutter. 

Besides the large shop, 164ft. by 133ft., in which most of' the 
iron shutters themselves are manufactured, together with the brass 
ornamental work, there is a well-arranged iron and brass foundry, 
joiners’ shops, with all modern machinery for the wooden shutters, 
and a room fitted with stoves for enamelling ironwork, a mode of 
decorating architecture which has of late come much into fashion. 

The fitting shop, which was re-roofed about two years ago after 
a fire which destroyed the former one, has two parallel lines of 
shafting running the entire length, driven by a horizontal engine 
fixed in the centre of the floor. We may remark en passant that 
the new roof is of the Lancashire weaving shed pattern, and as it 
is a very good sample of that serviceable, though not elegant, style 
of construction, It had to be put up whilst the ordinary work of 
the factory was going on, and such is the facility of erection 
afforded by this simple design, that after the cast iron columns 
had been placed only three days were occupied in fitting up the 
entire framework, covering about a quarter of an acre, so that the 
slating could be commenced. 

This room has what is called a ‘“‘ tarred floor,” which is so well 
suited to its purpose that we. think it worth while to call the 
attention of any of our readers who have not seen such a flooring 
to the way in which it is made. Thames ballast or other coarse 
gravel, well dried on a rough kiln, is steeped in a bath of coal 
tar, and when taken out is placed on the side and allowed to drain 
for some time; a layer of two or three in :hes of this is spread over 
the previously levelled ground beaten, and, rolled in; over this a 
second coat is laid, but somewhat thinner, of Kentish rag or any 
sharp angular gravel, treated in the same way. The floor thus 
formed costs 2s. 3d. per yard, is perfectly smooth and thoroughly 
adapted to the purpose for which it is used. A roadway through 
the factory being made with somewhat thicker layers admits the 

assage of seven or eight-ton trucks without the least yielding. This 

arge and well arranged shop is completely fitted with every kind 

of engineering tool for small work, including many special arrange- 
ments, which we will proceed to describe as they occur in relation 
to the work produced. 

The different varieties of shutters manufactured are—First, the 
original iron plate coiling shutter, made with strips of hoop iron 
hinged together at the back and wound up on a shaft of 3in. boiler 
tube. Secondly, the curvilinear shutter, each lath of which is 
slightly curved in section into the shape of an 8; this gives lateral 
strength to the shutter, and makes the joints more perfect and the 
finished appearance better. Thirdly, the American interlocking 
shutter, without separate hinges, the laths of which have their 
edges coiled round by the machinery which we illustrate, so as to 
grasp one another, and so form one continuous hinge for the whole 
length of the shutter; these are made in great variety in iron, 
zine, brass, and copper. Fourthly, the louvre shutter, in iron or 
wood, a very ingenious arrangement, by which a strong and close- 
fitting revolving shutter can be opened out when down like a 
Venetian blind. Fifthly, a hinged revolving shutter, working 
horizontally, for bay windows, &c. And, lastly, Bunnett’s panel 
shutter, consisting of several horizontal sheets falling one behind 
the other; this is much used abroad, where the space needed for 
the revolving shutter is not obtainable. 

Wherever required the firm fit up the ornamental fronts with 
the shutters, and in this department they have been very successful, 
as several of the most artistic fronts in London have been turned 
out from their workshops. Our engraving, Fig. 13, represents one 
lately designed by Mr. F. Chambers for a large establishment 
about to be built at Portland, U.S. 

Besides shutter and window work Messrs. Bunnett and Co. are 
large manufacturers of lifts for warehouses, hotels, &c. 

The preparation of the strips of hoop iron for the original 

revolving shutter is simple enough, they are cut to the necessary 
lengths, passed through a small set of plate rolls to even them on | 
the flat, and handed over to the plate-straighteners to take out | 
the inevitable curves edgeways which are found in all qualities of | 
hoop, and which must be altogether removed, and the lath made 
mathematically straight before the shutter can be put together. 
This operation has always been performed by hand, and requires 
great skill and practice in the operator. It is now almost the 
only work done in the establishment by unaided manual labour. 
The strips are frequently bent two or three ways in their length, 
and are from half an inch to two inches, or perhaps more, out of 
truth, in a length of 10ft. or 12ft. Any attempt to lay them on 
their edge and beat out the curve by hammering on the round side 
would only make matters worse, by introducing again inequalities 
on the flat which had just been taken out by the rolls, so the 
method adopted consists simply of hammering on the flat the 
inner edge of each curve till it has been drawn out so as to corre- 
spond exactly in length with the outer edge, when, of course, the 
bar for that length is straight. As may be supposed, this is a 
tedious and costly process enough, but it is ho} that ere long 
means will be devised for accomplishing it by machinery. 

As soon as the strips are straightened theyare punched with 
three holes for each link of the chain by which they are attached 
together, and wound up on their roller. These chains run down 
the inside of the shutter at distances of from 1ft. to 2ft. apart, 
in proportion to the weight and size of the shutter. The links 
are made of sheet iron, stam out and folded over so as to form 
a hinge eye at each end dovetailing into the next. The for- 
imation of these little articles, of which such countless 
numbers are used, is effected by five operations, all but 
one of which are performed by ‘appropriate machinery. The | 








the slip; this is the work of an instant, the rivets are stuck 
through the corresponding holes in the slip and link by little 
boys, and one stroke of a rivetting machine worked by the engine 
fastens them all with their heads on the inside, and the points 
almost flush with the outside surface of the lath to be afterwards 





of these descriptions of work it will easily be seen that nothing 
I oO plete the shutter but to put the laths together one 
after another by inserting the hinge pins. This done, the com- 
pleted shutter is attached to its roller, made of lap-welded boiler 
tube, with solid turned gudgeons welded into its extremities, by 
short pieces of chain similar to and in continuation of the chaing 
attached to the back of the shutter. This roller is worked by a 
rpendicular shaft with a worm and wheel, the lower end of which 
is driven by small bevel gear, placed behind the wainscot in any 
convenient position. As the parts of this gearing require to be re- 
produced by the thousand, of course, as in all similar cases, every 
possible expedient for lightening labour is adopted, and we ma 
mention in reve ingenious mode of keying on the ome 
wheels, and fitting up the socket handles, which has been intro- 
duced by the present foreman of the works. They are all bored 
out oval, and the shafts on which they are staked are turned oval, 








| in a common slide-rest lathe, with great ease, as if they had to be 











4 y y 
/ Y; Wy, A 
Hh : 
A 4 
Me F 
i) il 
dive hun ; 
i 
i i 
t \ ql H 
} | i | | } 
} ' | ! io ! ia) | | } F 
i i | a | 
‘ae, | 
__& J | 
i | ‘ } 
Libis i : 
rs, ——— “ . <« = = . I = . 
v 
7 ] 
| | | | 
| } | | 
t ) 
‘ i 
| } 
} } } | 
4 A " ; ‘ r ' 
! | , | 
' 
> (@®> C D (Br q > CD 4 D ‘@> 4 > <Bp q 
| 
f ny 
: Sy) NY, Ni 
re 
Ce oo 
fH ! 
if Zh. £8 eS 
HI x v; 
: ! . J | 
b ’ y ww yy BS: . 
f 8 % 
f i 
i ih c | 
i | | ‘ | 
: ! | | | | 
iy fi } } 
yl i 
f | } hi 
F Lal § 
AN , 1h 
i! 
f < 4 4 « 
ee i ‘ 
E Oi 3 : 
, if \ \ 
oF ¥ f 
q { { 
: i hy a 
\ | 
va ey 
i Hy i Ni 
r i A h 
ti s) i 
: | j 4 



























































IRON SHOP FRONT FOR PORTLAND, U.S, 


smoothed off. All the links on each lath of a shutter of ordinary 
length are thus rivetted in from a quarter to half a minute, and, 
indeed, every operation connected with this part of the manufac- 
ture proceeds with similar rapidity. The laths for the curvilinear 
shutters are cut from sheets of superior quality, then passed 
through the plate rolls, as in the case of the flat hoops, and next 
taken to a _ drawing machine, by which they are pulled 
through steel dies to give them the required S shape in section, and 
afterwards planished under a tilt hammer, the head and anvil of 
which have the same shape as the dies. These two operations, be- 
sides finishing the lath with the required curve, insure its perfect 
straightness, and thus obviate the troublesome hand process which 
is necessary in the case of the plain hoop iron lath. 

The hinge for this form of shutter is exactly the same as the one 
already described, except that a slight double curve is given to it, 
to match the form of the lath, when it receives its final shape be- 
fore agony | 

When the hinges are rivetted on to the backs of the laths in each 


made round. This is accomplished by giving the rcst and tool 
which it carries a reciprocating motion across the bed of the lathe, 
allowing two reciprocations of the rest to one turn of the lathe, 
and making the length of stroke equal to the difference between 
the major and minor diameters of the required oval. a 

A pair of wheels, two to one, behind the headstock driving a 
small shaft parallel to the axis of the lathe gives motion to an 
eccentric which actuates the rest, and by having spare eccentrics 
of different sizes any required oval can be produced. If the tool 
be made to perform four reciprocations to each turn of the work 
a figure very nearly square is produced, which would do well for 
keying on the small gearing of agricultural implements, &c. We 
observed that the small nina for the various fittings of this 
gearing are very neatly executed; the brass steps are all cast in 
the iron seatings, which saves fitting considerably. 

We now come to the interlocking shutter, which, as we have 





said, is very remarkable for its great simplicity and ingenuity. 
Those of our readers who have not had an opportunity of close 
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examining a specimen of this manufacture will at once perceive 
the principle of construction from Fig. 11; the ~— of each slip 
are coiled completely round, like an ammonite, but in opposite 
directions; the edges of,{thefcoils are left a little open—just the 
thickness of the plate—so as to allow 
them to interlock, and they are slid 
in from the ends one upon another. 
The end of the lath, before it is 
cciled, is sheared in a fly press to 
the shape shown in Fig. 10, the scol- 
lops. when the coil is formed, stand- 
ing up round its circumference; these 
are beaten down or clenched towards 
one another, and so form the end of 
the hinge, preventing the members 
from sliding ont of “lock.” The 
invention is American, and the first 
machine used for turning the coils, 
together with the English patent 
right, was purchased by the late 
Mr. Bannett some years. ago; we 
gave a short notice of the invention 
at the time. We now give one sec- 
tion, Fig. 4, which, though not in- 
tended as a thorough exponent of 
the machine itself, will yet illus- 

Fic trate the principle.on which it acts. 
An eccentric on the shaft, M, gives a horizontal ' reciprocal 
motion to a strong longitudinal frame of cast iron carrying 
the steel rib, P. This, at the extremity of its stroke, 
passes close under another steel rib, P’, bolted to the sta- 
tionary frame, A. The strip of iron to be bent is slid in 





between these steel bars from the shelf, S, and receives a slight | 


bend in the required direction, which is merely preparatory to its 
being coiled by the principal rotion of the machize. The station- 
ary frame, A, has at its upper corner, next to the shaft, E, a steel 
face with a segmental groove fer its whole length, corresponding 
in section to the required coil, but only taking a small part of its 
circumference. Immediately over this there is another strong 
frame, B, also steel-faeed at its bottom edge. This frame has a 
rocking motion for an are of about 45 deg. round the shaft, 6, on 
which it pivots. This frame is shown in the engraving at the ex- 
tremity of its throw towards the steel die above described on A; 
when at the other end of its stroke it leaves the top of the frame, 
A, uncovered. This is the bed-plate on to which the lath is now 
slipped by the attendant, with its slightly bent edge downwards, and 
the return of B nips it between its steel face and the bed-plate and 
holds it fast. At the same time that B makes its stroke forward 
from A, the framework C is also thrown back 6in. or Sin. by 
powerful connecting-rods not shown on this section, carrying with 
it the shaft E. This shaft is of steel, and is, in reality, the die 
which forms the coil; it has four grooves, ploughed out longi- 
tudinally on its surface at a distance of 45 deg. from each other. 
Two of these grooves are used for making a small size of coil, and 
the other two serve for a larger diameter; in each case a wider and 
shallower groove is first applied to the eoil in formation, and at 
the next stroke the deeper one is pressed against it, giving it its 
final form whilst the stroke is being made. E receives, by «n 
automatic arrangement, a shift round of just 45 deg., so as to bring 
the first or second groove into position, as may be required. As 
the frame B must continue to hold the slip firm during the appli- 
cation of both forms of die, it has only one motion to two of C. 
When with every second stroke of C it rises, a kind of spring- 
latch. arrangement F is set free, which pushes off the slip of 
shutter iron which has now received the coil form on one of its 
edges, and, falling on to a tray at the back of the machine, is 
passed back to have the operation repeated on its other side. 
Nothing ean exceed the ingenuity of the detailsin this machine, 
by which the numerous motions are given, nor do we think any 
of them could be dispensed with, having regard to the principle 
on which it is constructed, that of giving the required form to the 


coil by the application of successive dies; but Mr. Bunnett ventured | 
on a bolder irtea, and the result was that he arrived at a machine | 
without one-fourth of the working parts required in the American, | 


and yet coiling both edges of the strip at one motion. Its action 


will easily be understood from the engravings of it which we give | 
in the posi- | 


at page 227. Fig. 5is a section of the working parts 
tion they assume at the moment the coiling of both edges of the 
slip has been completed; there are but three motions required, two 
horizontal and one perpendicular. The steel bar A serves, as it 
were, for the anvil or face plate on which the operation is per- 
formed; it has, as will be seen, cut in its edge a small portion of 
the die for the lower coil. The steel bar B has a perpendicular 
motion, being attached to a powerful cast iron frame, which is 
raised and lowered by cams. At each extremity of the machine it 
rises a few inches, the attendant slides the slip or lath on to the 
face plate A, and B descends and holds it there, whereupon the 
steel dies C and D, mounted in strong cast iron beams, come for- 
ward coiling up the iron before them like so much paper, and in 
an instant the required form is completed; all three movable dies 
retire, the attendant slips in another lath, which pushes off its 
Nene and the operation is repeated. The upper die B is 

inged on to its supporting framework as shown. is allows it 
to drop about half an inch, whereby it remains in contact with the 
lath for an instant after the horizontal dies have begun to recede, 
and prevents the possibility of the completed lath being carried 
back by either of them on their return stroke. 

We think that having thus described the action of the machine 
the very simple details will easily be understood from the engrav- 
ing, Figs. 1,2, and 3. The preparatory bend to the edge is of course 
required in this machine also, It is given by the circular motion 
through a small arc of the shaft, S, Fig. 1, which has a longitudi- 
nal slot on its periphery, into which the edge of the slip is dropped 
by the attendant. The shaft then revolves, only moving, however, 
about half an inch, and nipping the lath against a steel rib secured 
in a suitable position to give it the required bend. Nothing can 
exceed the facility with which these shutters are manufactured, 
and for all ordinary purposes they will probably become universal, 
but the iron that can be used for them is limited in thickness to a 
lighter scantling than may be employed in the curvilinear system; 
therefore they are not adaptable to some of the purposes for which 
the latter are employed. 

One of thegreatest triumphs of the revolving iron shutters made 
by Bunnett and Co. occurred at the lamentable fire in the City in 
1863, and is thus mentioned by the Times of Dec. 22 of that year: 
—‘ The use of iron for safety against fire was most conclusively 
proved by a very remarkable circumstance. The large and hand- 
some warehouses of Messrs. J. and R. Morley, situate at the 
corner of Gresham and Wood-streets, overlooked by a large 
window on the ground floor at the back, the little court in which 
the fire originated and to which it was at first confined. This large 
window was protected on the outside by a revolving iron shutter, 
and that more against robbery than fire. On this occasion, for 
some time, the flames played fiercely, but harmlessly, about the 
outside of the window, so guarded by the iron shutter. Had they 
once entered Messrs. Morley’s premises at that point, the stock 
stored inside, and estimated at from £250,000 to £300,000, would 
inevitably have been destroyed, if, indeed, the devastation would 
have ended in that one vast pile of buildings.” 

The Spanish gunboats employed against pirates on some of the 
Moorish rivers used these shutters attached to their bulwarks to 
protect their men from musketry. As that nation have lately 
sbown in the South American war how careful they are not to 
expose themselves to danger, we may assume that they are good 
judges of safeguards. 

The construction of ornamental work for windows, as we have 
said, is largely carried on by Bunnett and Co. ‘The sash bars, even 
of the largest size, are made by drawing sheet brass through dies 
till the required section is arrived at. The wood core, either hard 
wood or deal, being moulded to the exact shape of the inside of 


the brass, is run into it, and a small over lap at the back on 
each side turned down by a tool shaped for the purpose. So 
tightly does the brass grasp the wood, that in most cases sections 
as thin as a sixpence could be cut off, and would hold together as 
if one plate. 

The strength of these bars is said to be greater than if they were 
cast solid. The castings in both iron and bronze for ornaments are 
of excellent finish, and we admired particularly some brass castings 
of segmental work for the stall plates of shops. They were 
of various forms of moulding, from Gin. to 12in. wide and 3ft. or 
4ft. long, only jin. thick, yet so true that they could be brazed 
together without the slightest inaccuracy in the curve. 


CAN A RED-HOT BOILER BE EXPLODED? 

To most minds one fact is more conclusive than a whole 
volume of elaborate theory. No subject in relation to 
steam boilers has been more discussed than the question 
“ Willa red-hot boiler explode if the feed is suddenly turned 
on ?”...The facility of the affirmative assertion has been fre- 
quently demonstrated theoretically, and a practical experi- 
ment, conducted by the Franklin Institute, confirmed the 
conclusion that a red-hot boiler could not be so exploded. 
The belief that it could, still exists, however; and we feel 
much pleasure in calling the attention of our readers to a 
series of experiments, the results of which ought to set the 
point at rest at once and for ever even in the minds of those 
who refuse to accept theory as the representative of accu- 
rate knowledge on any subject. As a result of the severe 
frost in the month of January, six household boilers ex- 
| ploded, occasioning some loss of life and much damage to 
property. The particulars of those explosions are carefully 
detailed by Mr. Lavington Fletcher, chief engineer to the 
Manchester Association for the Prevention of Boiler 





Explosions, in his last monthly report. He asserts as the 
cause the blocking up of the discharge or outlet pipes with 
ice,and the consequent accumulation of pressure within them. 
As it is commonly supposed, however, that such explosions 
as those referred to are caused by the sudden influx of cold 
water on hot metal by the thawing of the ice in the inlet 
pipe, he determined to test the matter practically, and 
the following account of his experiments will, no doubt, be 
| read with much interest. Mr. Fletcher expresses himself 
so well that we repeat his words as they stand :— 


These experiments were conducted on Saturday last, the 2nd 
instant, and Iam indebted for the means of carrying them out to 
the kindness of Messrs. Isaac Storey and Son, of Manchester, who 
provided me, at their own expense, with three boilers, at the same 
time affording the assistance of their workmen, with all necessary 
appliances and the convenience of their premises, on which the ex- 
| periments were conducted. As the question involved is one of 
| very general importance, relating not only to the safety of house- 
| hold boilers, but also to the explanations so frequently given of the 
| cause of explosions occurring to large steam power boilers, it is 
| thought that the details of the experiments would prove of 
| interest. 
| Three different boilers were experimented on, all of them being 
| of the ordinary household circulating class. 

The first of these boilers was made of copper, weighed 62 Ib., 
‘and measured 14}in. in height, lljin in width, by 13jin 
in depth at the bottom, and about Sin. at the top, which gave 
an internal capacity of cne cubic foot as nearly as may be. This 
| was placed, when perfectly empty, on the top of a briskly burning 
fire, as well as surrounded with it, and allowed to remain so for a 
| considerable time, till the bottom became thoroughly red-hot, 
and lumps of lead freely melted though but loosely laid on the 
top, which was the coldest part of the boiler, being out of the 
reach of the flames. When the boiler was in this condition, water 
was suddenly let into it through a pipe about half an inch in bore, 
connected to the Water Company’s main. No explosion, however, 
took place, the boiler was not stirred from its seat, neither did it 
tremble or evince the slightest signs of internal commotion ; all 
that took place was a rush of steam through an outlet {ths of an 
inch in diameter, left on the top of the boiler. It was necessary 
to have this opening, or the water would not have found its way 
into the boiler at all, as was proved by actual experiment with it 
closed, when the first puff of steam generated forbad the entry of 
more water, and drove it back through the feed-pipe. The opening, 
however, would not have had the slightest effect in preventing 
the bursting of the boiler, if the views entertained with regard to 
the explosive effect of dashing cold water on red-hot plates were 
correct, the action of which is supposed to be as irresistible and 
instantaneous as that of gunpowder. 

The result of this experiment was so unmistakable that it 
appeared of itself to be conclusive, but still it was thought more 
satisfactory to repeat it with another boiler, of slightly different 
dimensions, by way of corroboration. 

The second boiler, which, like the first, was of copper, 
weighed 44 lb., and measured 11 jin. in height, 11}in. in width, by 
103in. in depth at the bottom, and 8}in. at the top, having a flue 
tube running through it 6in. in diameter, so that it had 
an_ internal capacity of about §ths of a cubic foot. This 
boiler was surrounded, just as the previous one had been, 
by a brisk fire, which operated not only on the bottom and 
sides, but also on the internal flue tube, and it was allowed to 
remain ripen empty as in the previous experiment, until lead, 
loosely laid on the top, freely melted, and nearly half of the 
boiler became red-hot, when water was suddenly turned into it 
through a pipe of lin. bore, connected to the boiler at one end 
and to a tank, affording a head of from 6ft. to 8ft. in height at the 
other. This plan of feeding was adopted in preference to that in 
the first experiment, thinking that the increased size of the pipe 
would give a more sudden injection of water, and thus prove more 
favourable to an instantaneous generation of steam. The result, 
however, was precisely the same as in the previous experiment; 
no explosion ot mma occurred, the boiler remained perfectly still, 
and the only effect of the injection of the water was the escape of 
a jet of steam through an orifice lin. in diameter, which had 
been left open on the top of the boiler. 





vious one; but inasmuch as both of the boilers referred to above 
were made of copper, whereas many in use are made of cast-iron, 
it was thought well to repeat the experiment with a cast-iron 
boiler, which it was expected would prove more favourable to ex- 
plosion, not only on account of the brittleness of its material, but 
also from its greater weight of metal, which would afford increased 
capacity for heat, and thus for rapidly generating steam. 

The third boiler, which, as just stated, was of cast-iron, weighed 
85 Ib., and measured 15}jin. in length, 10in. in height, by 
1ljin. in depth at the bottom, and 8}in. at the top, hav- 
ing an internal capacity of less than a cubic foot, while the bettom 
was arched, which increased the heating surface. This boiler, like 
the previous ones, was heated till the greater part of it became 
red-hot, and lead melted on the top; indeed, it was in such a 
| glowing heat that it appeared, on looking into it through a small 

orifice, as if the bottom had been burnt out, and the eye was look- 
| ing directly into the fire itself. Water was then laid on, as in the 
| previous experiments, by means of a pipe lin. in diameter, con- 
| necting the boiler to a tank giving a Rin p of from 6ft. to 8ft., but 
there was no orifice left open on the top of the boiler as before, a 
safety-valve, loaded to a pressure of about 35lb. on the square 
inch, being substituted. On opening the tap in the connecting pipe, 
and letting the water on, no result whatever was apparent. The 
safety-valve did not blow, and the boiler neither cracked nor 





This experiment, thererore, completely corroborated the pre- 
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trembled, but the feed pipe was found to get hot up to the tap, 
some 15 feet from the boiler, as if the steam was beating back and 
forbidding further entry of the water. After allowing the boiler 
to rest in this position for some time, with the fire briskly burning 
around it, the safety-valve was lifted, when a very moderate esca, 
of steam took place, and continued as long as the valve was kept 
open, but ceased as soon as it was allowed to fall. Finding that 
no result could be produced with the safety-valve attached to the 
boiler, it was removed, and an orifice of l}in. in diameter left 
open instead, On turning the water on again, a jet of steam 
escaped from the orifice as before, and shortly after the boiler 
cracked on one side from the top to the bottom with a sharp re. 
port. This was due simply to the contraction of the metal, and 
the rupture did not sp , neither did the boiler stir from itg 
seat. ‘The water was kept on till the boiler was nearly filled, but 
no result followed different to those already described. 

To render the experiments as conclusive as possible, it wag 
thought well to repeat the last one for corroboration, and therefore 
the boiler was removed from the fire, emptied, and replaced, the 
connections being pleted just as before with the exception that 
the safety-valve was omitted, and the orifice on the top reduced to 
a diameter of jths of an inch. On turning on the water again, 
the only result was a jet of steam as before, which issued from the 
orifice on the top of the boiler in a constant stream as long as the 
feed tap was kept open, and intermittently when it was opened 
and closed alternately. 

It should be added that the capacity of these boilers was such 
that a pressure of about 150 lb. on the square inch would have 
been generated within them by the evaporation of a quarter of a 
pint of water in the two larger ones, and an eighth of a pint in 
the smaller one, and though they were heated all over, as already 
described, yet it is clear that that pressure could never have been 
attained or even approached, as the light, flat-sided co per 
boilers did not bulge in the least, while the rush of steam from 
the outlet never appeared more than could be taken off by an 
ordinary safety-valve. 

It will be seen from the results of the foregoing experiments, 
that all the attempts to explode the boilers totally failed. Every 
endeavour, however, was made to succeed, and everything that 
glowing red-hot plates and cold water could do, under the circum- 
stances described, was done; while it is thought that the test 
adopted was much more severe than any which could occur in 
actual work, either to a household boiler on the occurrence of frost, 
or to one employed for engine power on the furnaces being over- 
heated, and the feed suddenly readmitted to the red-hot plates. 
In the case of the household boiler, the fire rarely operates further 
than upon the bottom and one or two of the sides, whereas the 
experimental ones were completely surrounded by fire, so that the 
amount of heated surface was greater in the experiment than it 
could be in practice; while the injection of the water through the 
supply pipe of an inch bore, simply by opening a tap, was, it is 
thought, as least as sudden as it possibly could be by the thawing 
of a column of ice; added to which it was shown by experiment 
that the water would not flow into the boiler without a free outlet 
as wellas a free inlet, so that unless both of the circulating pipes 
were open at the same time but little water would get into the 
boiler. In the case of the steam boiler for engine purposes, its 
capacity would be very much larger in comparison with the amount 
of heated surface exposed on the furnace crowns being laid bare 
than in the experimental ones, so that the force of the steam would 
be proportionately reduced, and so much so in practice as to be 
as swallowed up. 

The experiments were witnessed by others as well as myself, 
the desire of all being to make them as satisfactory and conclu- 
sive as possible ; and, though we failed in exploding the boilers, I 
trust something may have been done towards exploding the 
theory they were instituted to test— a theory which has done so 
much to perpetuate fatal steam boiler explosions by arresting full 
investigation, and throwing dust in the eyes of coroners and 
jurors, while inquiring into the cause of these sad catastrophes. 

These a may, it is thought, be accepted as conclu- 
sive, that the idea of explosions arising from the instantaneous 
generation of a large amount of steam through the injection of 
water on to hot plates is a fallacy ; and that the bursting of circu- 
lating boilers during frost is due simply to accumulated steam 
pressure within them from the choking of the outlet pipes with 
ice, while that pressure may be relieved and explosion prevented by 
a good safety-valve, as previously recommended. 








Exports OF MeTaLs.—The Board of Trade returns for December, 
and so far as relates to exports, for the whole of 1866, were published 
on the first of this month. The total declared value of exports of 
British manufacture and produce show a slight decrease as com- 
pared with the corresponding month of 1865, but a large increase 
as compared with that of 1864. In December, 1866, the total 
value is returned at £14,914,563; in 1865, £17,030,058; and in 
1864, £12,095,437, Of the twelve months’ return the total value 
of exports is shown to have been highest in March and lowest in 
January, which figure for respectively £19,520,354 and £14,354,7 48. 
The total value of exports for the year 1866 is £188,827,785, 
against £165,835,725 in 1865, and £160,449,053 in 1864. Thus it 
will be seen that the exports of 1866 exceeded those of 1865 by 
£22,992,060, and 1864 by £28,378,732. The following were the 


exports of metals :— 
MONTH OF DECEMBER. 


1864. 1865. 1866. 
Iron, pig and puddied  .. .. «. £79,062 .. £135,266 £121,220 
Bar, angle, bolt, and rod iron 144,637 .. 222,071 166,966 
Railroac iron of allsorts.. .. «. 209,503 .. 261,127 250,788 
Iron wire (not telegraphic) .. .. 32,154 .. 46,903 .. 27,042 
Tron castingS .. «2 «ss «2 «« 43,619 .. 67,411 .. 37,315 
Iron hoops, sheets, and boiler plates 128,093 139,713 o. 131,842 
Wrought iron of all sorts ve oo 221,690 224,683 


Old iron, for manufacture oo ee 524 ae 3,222 .. 16,469 
Steel, unwrought .. .. .. +. 56,593 .. 93,377 .. 99,854 

Total of iron and unwrcught steel 863,507 .. 1,190,690 ., 1,076,179 
Copper, unwrought .. .. .. «+ 52,392 .. 29,517 .. 41,418 
Wrought copper and yellow metal.. 303,562 .. 189,037 .. 


Wrought copper of other sorts .. 27,248 .. 7.441 .. 3,376 
Brass of all sorts .. «2 oe «- 23,201 .. 19,338 .. 24.641 





Total of copper and brass .. .. 406,403 .. 245,333 
Lead and lead shot .. .. .. +» 49,589 .. 53,105 .. 32,113 
Lead 0f6 Wis sc) us ce we «| BIT we 98,508 .. += 18,842 
Tin, unwrought.. .. .. «+ «+ 32,984 .. 31,204 .. 35,680 
Tin plates .. «eo co co co co 75,981 : oe 140,263 .. 
SS as se Gh co cele: co =©SRERjas~. TORO 9,407 

The increase in the exports of pig and puddled iron was to France 
and other countries which are not specified, and the decrease was 
to Prussia, Holland, and the United States. The increase in bar, 
angle, bolt, and rod iron, was to France, Sardinia, Turkey, and 
British India; and the decrease was to the Hanse Towns, Holland, 
Naples and Sicily, the United States, British North America, Aus- 
tralia, and other countries. The increase in railroad iron of all sorts 
was to France, Prussia, the United States, Cuba, Brazil, British 
North America, and Australia; and the decrease was to Sweden, 
Spain, and the Canaries, Chili, British India, and other countries. 
The increase in iron castings was to ne, the United States, 
and Brazil; and the decrease was to France, British India, 
Australia, and other countries. The increase in iron hoops, sheets, 
and boiler plates, was to Prussia, Franee, the United States, 
British India, and other countries; and the decrease was to 
Russia, the Hanse Towns, Holland, Spain, and the Canaries, 
British North America, and Australia. The increase in wrought 
iron of all sorts was to Russia, France, §; in, and the Canaries, 
British possessions in South Africa, and British India; and the 
decrease was to Prussia, the Hanse Towns, Holland, the United 
States, British North America, Australia, and other countries. 
The only increase in unwrought steel was to the United States 
the decrease in it being to France and other countries. 
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RAILWAY MATTERS. 

THE North-Eastern directors refuse the demands of the engine- 
drivers. 

THE cattle plague has caused a falling off in the Sambre and 
Meuse traffic. 

A cHEapP return third-class fare is granted from London to Scot 
land, but not vice versd. 

THe Railway Companies Arrangements bill stands for second 
reading on Monday next. 

TuE Great North of Scotland shareholders acce pt the bill for 
creating preference shares, 

THE Monmouthshire line will pay a slightly lower dividend 
through diminished traffic, 

Ir is expected that the Llynvi and Ogmore line will carry 
1,000,000 tons of coal yearly. 

Tue Glasgow and South-Western Railway Company wili pay a 
dividend at the rate of 6 per cent. per annum. 

A BILL has been deposited for the amalgamation of the Glasgow 
and South-Western with the Midland Company. 

A SERVANT girl has just received a verdict for £400 damages 
against the North London Railway Company for personal injuries. 

THE condition of the Stalybridge station has been the subject 
of inquiry in the House of Commons, and of not very satisfac- 
tory replies. 

TuE traffic returns of the Buenos Ayres (Southern) Company’s 
line for the year 1866 amounted to £63,562, and for the first three 
weeks in January last to £5,164. 

THE Cowbridge Company report that their traffic continues to 
increase, but they have not yet been able to make any arrangements 
with the view of leasing the line. 

‘THE Train,” a paper originated to give expression to the wants 
and wishes of railway servants, some time ago gave warning of 
the wide spread dissatisfaction among them, 

THE repayment of the principal of the loan for constructing the 
line from Athlone to Galway has pressed heavily on the Midland 
and Great Western during the last half-year. 

LorD REDESDALE’s bill now before the House of Lords will sus- 
pend the power of proceeding against railway companies till the 
first of August to give time for legislation on the subject. 

THERE is a very inconvenient sort of understanding between 
porters and cab-drivers at Euston-square, which renders it very 
difficult for a passenger to get a cab when he wants one. 

THE report of the directors states that full effect had been 
given to the act passed last session for the amalgamation of the 
Llynvi Valley and the Ogmore Valley Railway Companies. 

THE select committee appeinted to inguire into the charge 
brought against Lord Redesdale in a pamphlet written by Mr. R. 
S. France, are of opinion that the charge is without foundation. 

No answer having been received on Monday by the men of the 
London, Brighton, and South Coast Railway, the whole body of 
drivers and firemen have given notice of their intention to leave 
the company’s service. 

Mr. EBORALL, general manager of the South Eastern Railway, 
writes to the 7'imes to maintain that the traffic transit between 
England and Paris, vid the South-Eastern and Northern cf France, 
is open and in good order. 

Berore the projected amalgamation of the Midland and 
Glasgow and South-Western can take place about ninety miles of 
anew railway must be constructed between Settle and Gretna, 
through a thinly-populated country. 

THE directors of the Sambre and Meuse state in their report 
that the falling off in the traffic left no hope of an addition to the 
present dividend of 4s. per share for some time to come, and that 
amount would be payable on the Ist of April. 

A MEETING of the Carmarthen and Cardigan debenture-holders 
was held on Monday at the Guildhall Coffee-house, for the pur- 
pose of considering a bill before Parliament for enabling the com- 
pany to use certain neighbouring undertakings, and for the 
arrangement of its pecuniary affairs. 

It is said that the North British Railway Company have already 
been able to arrange for the renewal of about £720,000 out of 
£800,000 of their debentures falling due on the Lith of May next. 
The dates range from two to five years, and in no case has a higher 
rate than 5 per cent. been paid, 

THE Nord contains accounts of a terrible railway accident near 
the Nikitino station on the Moscow line. In turning a sharp 
curve a part of the train ran off the rails, and eight carriages 
were precipitated down an embankment 50ft. high. About thirty 
persons were killed and more than one hundred received serious 
injuries. 
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THE enginemen are by no means the only railway workers that 
complain. Men in much more responsible railway service, and of 
the highest character, allege that they are practically bound to 
perpetual servitude at low salaries by the absolute refusal of a cha- 
racter when a better situation offers; whilst the incompetent are 
recommended to get rid of them, 

_ “J. W.S.,” in another letter to the Times, reasserts that the 

time occupied in transmitting goods from Calais to Paris by the 
Northern Railway varies from ten to seventeen days, and that 
some of his goods delivered to that company on the 20th ult. have 
found their way to Paris, whilst other goods despatched on the 
13th ult. still linger in some siding on the line. 

IT appears that an arrangement has been completed between 
the Great Eastern and Great Northern Railway Companies for a 
very close alliance, from which advantageous and important 
results are expected for both companies, and by which the Great 
Eastern Railway Company are to have uninterrupted access to 
Lancashire, Yorkshire, and the north of England. 

A FEW nights since a drunken man was found lying across the 
rails on the Dorchester line near one of the railway gates in the 
New Forest. The gate-keeper attempted, with another man, to 
get the drunken fellow off the line, but he fought and struggled 
violently, saying that he wanted to go by the train, and the gate- 
keeper had his collar-hone broken, and received an internal in- 
jury from which he will never recover. Just as all three men 
struggled off the line a train passed. 

At the half-yearly meeting of the shareholders of the Glasgow 
and South-Western Railway Company, held in Glasgow on Wed- 
nesday, considerable opposition was offered to the proposed amal- 
gamation of the company with the Midland Railway Company. It 
was moved by one shareholder that the proposal be rejected, and 
by another that it should be agreed to only on condition of the 
Glasgow and South-Western shareholders having a lien over their 
paw. or a fixed minimum dividend. Both these motions were 
ost, however, and the recommendation of the directors was agreed 
to. The two companies are proposed 
of equality. . 

THE strike of engine-drivers and firenien, which was apprehended 
some few days ago, has already commenced, and assumes a very for- 
midable appearance. What is wanted by the men is this—that ten 
hours a day, ora run of 150 miles, be reckoned as a day’s work. 
That drivers in London and the districts receive for the first six 
months 6s., for the second 6s. 6d., and at the end of twelve months 
7s. 6d. per day: drivers in the country, the first six months 
6s., for the second 6s. 6d., and at the end of twelve months 7s. 
daily: firemen in London and the districts, the first six 
months 3s. 6d., the second six months 4s., and at the end of twelve 
months 4s. 6d. per day: firemen in the country, for the first 
twelve months 3s. 6d., at the end of twelve months 4s., and after 
o-. a os 4s. 6d. per day: that firemen be promoted to 

e situation of drivers according to seniority or service ; 
and that Sunday work be paid as a day aan half. ' 


to be ted on terms 
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M. W. Buastus has determined the presence of copper in the 
white and yolk of eggs. 

GOLD-LEAF may be obtained so thin that fifty, or even a hundred, 
might be included in a single progressive undulation of light. 


AccorDING to the estimate of Sir Chas. Lyell there are about 
two thousand volcanic eruptions every century. 

AccorDING to M. Cloez an atmosphere containing one-twentieth 
of its volume of the vapour of sulpuret of carbon is fatal to rats. 

TuE striking distance of the electric spark varies inversely as 
the density of the air through which it passes, the charge being 
the same. 

Aut the higher stars, at least, have a structure analogous to 
that of the sun. The stars contain material elements common to 
the earth and sun. 

GoLb-LEaF is usually estimated at the 1-282,000th of an inch in 
thickness. 2000 leaves 3fths of an inch square, are estimated to 
weigh 384 grains. 

TuE results of the examination of the spectra of the stellar 
bodies show that there exist in the heavens true nebula, These 
objects consist of luminous gas. 

THE actual receipts from the working of the Atlantic cables from 
the 28th of July last to the present date have averaged £813 per 
day, including Sundays. 

Pror. Farapay stated that the chemical action of a grain of 
water upon four grains of zinc could evolve electricity equal in 
quantity to that of a powerful thunderstorm. 

EXPERIMENTS that have been going on any 
telegraph show the exact difference of longitude 
tremes of the cable to be 2h. 51m. 56°5s. 

Tue flame issuing from the Bessemer-steel converter, and espe- 
cially that seen when the specular iron is poured into the molten 
iron, exhibits the carbon lines of the spectrum most vividly. 

Mr. JANssEN has lately obtained the complete absorption- 
spectrum of aqueous vapour, by passing the rays from a gas flame 
Seonah a tube 40 metres long filled with high-pressure steam, 

Mr. Dancer had succeeded in making photographic portraits 
on collodion so small that they were wholly invisible to the naked 
eye, and 10,000 portraits might be introduced into a square inch. 

Tue colours of the stars have their origin in the chemical con- 
stitution of the atmosphere. The changes in the brightness of some 
of the variable stars are attended with changes in the lines of 
absorption of their spectra. 

WHEN a ray of common light passes through a piece of gold- 
leaf inclined to the ray, the light is polarised. When the angle 
between the leaf and the ray is small, about 15 deg., nearly all 
the light that passes is polarised. 

M. GAILLARD suggests the making of a safety lucifer-match by 
dipping the stick into melted su!phur after the application of the 
sulphur. The sulphur protects the match from damp, and only 
requires greater friction to ignite. 

Proressor W. THOMSON calculated that heat is radiated from 
the sun at a rate not more than from fifteen to forty-five times as 
high as that at which heat is generated on the grate-bars of a 
locomotive furnace, per equal areas. 

M. Satnte-CLAIRE DEVILLE found that a solution of fluoride of 
calcium in hydrochloric acid was quite as suitable as fluoric acid 
for engraving on glass, and it did not possess the injurious property 
of causing dangerous wounds like the latter substance. 

PROFESSOR STEFAN has described his method of measuring the 
length of luminous waves by means of a column of quartz, with 
polished faces parallel to the optic axis, by which he determined 
the wave length of a Fraunhofer’s line B to be the 6875 ten 
millionths of a metre. 

THE results of Professor Stefan’s analytical investigations of the 
influence of internal friction in the air on the motion of sound 
show that friction increases the velocity of sound, and to a 
greater extent the higher the tone; yet, even for the highest 
tones, the increase is very small 

THE large battery of the Royal Institution employed by Sir H. 
Davy, which consisted of 2000 pairs of 4in. ge melted platinum, 
quartz, the sapphire, magnesia, and lime, li 


the Atlantic 
tween the ex- 


ike wax, both in vacuo 
and in the atmosphere, while charcoal, plumbago, and the diamond, 
were rapidly dissipated in the form of vapour. 

CHARCOAL made from the shell of the cocoa-nut has been found 
to exert the power of absorbing gases to a much greater extent 
than that of any other known wood. Itis very dense and brittle ; 
the pores are quite invisible; and when broken the edges present 
a semi. metallic lustre. 

CoMPARISON has shown that, except a little higher mineralisa- 
tion, the Red Sea possesses the same composition as the Mediter- 
ranean, and differs entirely from that of the Dead Sea. This 
permits the rejection of the hypothesis of there being any sub- 
pa a communication between the three seas at the present 
epoc: 

Dr. RICHARDSON found that he could produce cataract artifi- 
cially in animals by injecting a syrup of sugar into the circulation. 
An injeetion of common salt acted like sugar, the only diffe- 
rence being that it eee gpa harder cataract. If any of the 
soluble salts of the blood were present in excess, they would 
produce this condition. 

Mr. Hvueerxs has observed that when air contains some 
quantity of carbonic anhydride several new lines are seen in the 
air spectrum, and these coincide with the spectruin of graphite. 
One of the strongest and most characteristic of these is a 
line, rather less refrangible than the hydrogen line, and this may 
be used as a test of the presence of carbonic anhydride. 


Ir is acknowledged by Fourier, Laplace, and Arago that the 
temperature of the earth has not varied the 1-300th of a degree 
in two thousand years. This conclusion was deduced from the 
fact that the length of the day has not diminished perceptibly 
since the time of Anaxagoras, which, it is maintained, must have 
— the case had any diminution of the earth’s volume taken 
place. 

In looking for morphia Hesse has discovered a new alkaloid 
called Rhzadine in the red poppy; it is also to be found, he says, 
in good opium. It is soluble in water, alcohol and ether, crys- 
tallising from the last in white prisms. Ammonia precipitates it 
in white crystalline flocculi, bichloride of mercury gives a white 
amorphous precipitate, chloride of gold « yellow precipitate; 
strong acids decompose it in the gold, giving a purple solution, 

Mr. Fox found that in the Dalcoath copper mine, at the depth 
of 230 fathoms, a thermometer placed in a ole on the rock stood 
at 70 deg. Fah., and at 82 deg. in water ten fathoms deeper; the 
mean annual temperature at the surface being 50 deg. But the 
same gentleman states that the temperature of the water, = 
from the Poldice mine is about 90 deg. or 100 deg. ; while the mine 
is only 170 fathoms deep. It is, therefore evident that temperature 
is not proportional to depth, 

THE figures given by M. Paul Laurens in the “Annuaire du 
Doubs et de la #ranche Comté,” show that the watch manufactory at 
Besancon produced for stamping in 1865, 95,594 gold watches, 
and 200,418 silver watches; making total of 296,012 of which 
3192 were marked for exportation. e Besancon factory, is, pro- 
perly ing, the only one in France, for during the year 1895 
there were only 31 gold watches of national manufacture, and 
6495 silver watches brought tothe stamp office. Of this 23 gold 
and 6340 silver were made in Paris. The total number of watches 
stamped without regard to whether they are French or a is 
prindeone of which the Besancon manufactory furnished 78°20 
per cen 





MISCELLANEA. 


CorNELIus, the great German painter, whose death is an- 
nounced, was in his eightieth year. 

A LARGE number of Japanese will visit the Paris Exhibition. 
The Azoff takes 400 cases of curiosities for Paris. 

Messrs, SILVER and Co. are manufacturing a cable 110 miles 
long, which is about to be laid down between Florida and Cuba. 

Tue reduction of the Atlantic telegraph rates from £20 to £10 
for twenty words improved the revenue. A further reduction of 
price is under consideration. 

Tue first ship with the German col was | hed at Lubeck 
on the day of the opening of the {North German Parliament. It 
has been christened the Germania. 

THE Markets Improvement Committee of the Corporation of 
London has commen the erection of the Smithfield Metro- 
politan Meat and Poultry Market. 

DvBING last month the sum of £13,258 10s. was paid in divi- 
dends by eight Cornish mines, of which amount £6000 fell to the 
lot of the adventurers in West Chiverton. 

Mr. J. W. Jacoss has been appointed resident engineer of the 
Indus Steam Flotilla at a salary of £800 per annum. Mr. Jacobs 
has just left Southampton for Kurrachee. 

DurineG the past year forty-five ships, with a total tonnage of 
13,473, were sold by the Trieste shipbuilders for the mercantile 
marine of England, Italy, Greece, and Turkey. 

AccorDING to the last “‘ Exposé de la Situation de "Empire ” of 
France, the total length of the French railways on the 3lst of 
December, 1865, was 1799 miles, and 125 more were completed in 
the year 1866. 

A commission has been appointed to carry out a series of ex- 
periments relative to submarine mines at Toulon. It is expected 
to commence its labours by an examination of the different systems 
of torpedoes. 

A SERIOUS gunpowder explosion recently occurred on board a 
powder hulk and the Bremen schooner, Themis, in Hong-Kong 
arbour. Both vessels were blown to atoms. Many lives were 
lost, and the damage was very considerable. 

OnE of the most handsome and substantial bridges that could 
be desired has been erected over Broadway, New York, b 
Messrs. Rich and Griffiths, at a cost of only £4000. When shi 
we have similar structures over our dangerous streets ? 

THE trustees of the British Museum have definitely recommended 
that the public collections under their charge should not be dis- 
persed from their present site, which is, as near as may be, in the 
middle of London. Lincoln’s-inn-fields occupies the true centre. 

A MAGNIFICENT block of marble from the Carrara quarries, 





| weighing seven tons, is expected in a few days at Havre, where it 


will be transhipped to a barge en route for the Champs de Mars. 
It« great weight renders it absolutely necessary to forward it by 
water. 

THE directors of the Crystal Palace have obtained permission to 
proceed with a bill empowering the company to raise £100,000 by 
the issue of stock bearing a preferential dividend not exceeding 
7 per cent. per aanum, and ranking next after the existing deben- 
ture and prefereace stocks. 


THE New York Times states that on the explosion of a boiler in 
the passenger boat David White, on the Mississippi, on the 19th 
ult, near Columbia, 225 miles south of Memphis, many of the 
passengers and crew were blown 100ft. into the air. The clerk of 
the boat reports 65 passengers killed. 

Tue United States Congress has appropriated 100,000 dollars to 
reward an ingenious citizen of New York for his efforts, finally 
successful, toinvent a machine for the perfect cancellation of post- 
age stamps and the post-marking of letters. The Government re- 
ceives the patent upon payment of the above-mentioned sum. 

A SUBMARINE cable uniting Ceylon to the mainland has been 
successfully laid under the superintendence of Lieutenant A. 
Stiffe, engineer tothe Indo-European telegraph, and Lieutenant 
Colonel Glover, officiating director-general of telegraphs in India. 
This is the first cable in which what is known as ‘* Hooper’s core” 
is solely employed. 

THE Crystal Palace directors have determined on the execution 
of certain protective works against risk of fire in the basement of 
the palace, isting principally of substantial partition walls of 
brickwork, filled in with earth, crossing the whole width of the 
building at four places in its length, and carried up from the 
ground to the under side of the floor. 


The Great Eastern will leave the Mersey for New York on the 
25th inst. The “‘big ship” has now berths for no fewer than 
3000 passengers. The deck saloon is sufficiently large to admit of 
500 persons dining together, and altogether 2000 persons may dine 
on board at once. The ship will commence running next month 
between New York and Brest, under the direction of a French 
company formed for the purpose. 


ELECTRICIANS who are interested by the two machines recently 
made public by Professor Wheatstone and Mr. Siemens will be 
glad to learn that Mr. Clerk Maxwell has devised a way for ascer- 
taining the amount of work really performed by such machines, 
and has embodied his method in a short paper, entitled ‘‘On the 
Theory of the Maintenance of Electric Currents by Mechanical 
Work without the aid of Permanent Magnets,” which will be 
read next week at the Royal Society. 

THE directors of the Atlantic Telegraph state in their report 
that the two submarine cables so successfully laid to America 
during last summer remain in perfect order, having continued to 
work in the most efficient manner, at good speed, and without the 
least interruption since they were completed. The land lines on 
the American side have been frequently interrupted ; they are 
now, however, in much better condition. 


Tue Lords of the Admiralty have commissioned Messrs. George 
Ryland and Co., of Birmingham, to dispose of the navy iron 
ballast that has been so frequently mentioned of late in the House 
of Commons. Messrs. George liyland and Co. report it to be 
worth from £3 to £4 and upwards when assorted, giving additional 
force to their assertion by samples of various kinds manufactured 
from the dockyard “‘ pigs.” Their report has since been confirmed by 
the Portsmouth officials, and also by an elaborate analysis from 
Dr. Percy. 


THERE is now on trial, at the chief office of the London District 
Telegraph Company, in Cannon-street, a telegraph instrument 
which, in point of detail and result, appears to be the nearest 
approach to simplicity and perfection hitherto available for public 
or private use. It is a printing instrument, producing letters 
printed in ordinary type by means of pressing small keys bearing 
the respective letters. It is worked by a combination of clock- 
work and electricity, and has now been in use for some weeks 
without a single derangement. 





CONSIDERABLE progress has been made in the works of the new 
Blackfriars Bridge during the last four months. Both the abut- 
ments of the new bridge have been completed to the level of the 
course of masonry from which the iron arch ribs will spring. Of 
the four piers, one is built above, and another nearly to high- 
water mark, The iron caissons within which the foundation of 
the third will be constructed are now being fixed on a half-tide 
staging, preparatory to being lowered. With regard to the fourth 
pier—that nearest to the Middlesex shore—the caissons are com- 
pletely ready for sinking. The timber staging for the support of 
the iron work of the arch nearest the Surrey side during the pro- 
cess of putting it together is in a forward state, and a large quan- 
tity of the iron work for the su cture has been fitted to- 
gether in the manner in which it will be ultimately employed. 
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THE sections on page 230 illustrate the view that will be pre- 
sented to the public when the dome is completed and the grand 
organ erected, &c. The panelling and ornamentation seems to us 
artistically designed, and if the work be carried out in strict 
accordance with the drawings, not only the architects but the 
visitors will have reason to be pleased with the effect. The great 
dome is situated so that a plummet dropped from the central point 
in the concave above will intersect the crossing of the nave with 
the transepts respectively. The dome itself is a duodecagon. 
The intersections of the lines of columns in the nave and transepts 
form two octagons, which, though not regular, have their opposite 
sides parallel and equal. The points at the angles of these 
octagons are the chief supports of the dome. There is a column 
at each angle 2ft. in diameter, and for effect, as well as for carry- 
ing groined ribs, the lower portions of these 2ft. columns are clus- 
tered with one square and two round columns of small dimensions. 
It will be seen from the drawings that directly from the ground 
the dome is partly supported at eight points; and above the tops 
of these columns beer below the base of the dome, and, in fact, 
constituting its drum, are certain vertical castings, over the heads 
of which are horizontal castings and wrought ironwork, forming 
the fret-work of the curved ribs of the dome itself, and integral 

arts of the interior and exterior galleries around its base. From 
e to summit of two of the supporting columns in a plane 
radial to the centre of the dome the internal flanges, the 
separate segments are bolted together into one shaft, and also 
the flanged intermediate pieces by which the large round column 
is united at intervals with the square one, the bases resting 
on heavy Yorkshire landings. The large columns at the angles of 
the octagon are 2ft. in external diameter and jin. in thickness, 
and in three lengths, to a height of 95it., their ends being jointed 
ether by flanges and screwed nuts on the inside. To fasten the 
ts a man was lowered down inside each column, the diameter 
being sufficient to give room for him to screw home the nuts. The 
columns are thus perfectly smooth on the outside, and appear like 
one gigantic casting. To the top of each 2ft. column is bolted a 
cast iron stanchion 12ft. high, whose summit is just 107ft. above 
the floor of the nave. On the tops of these stanchions, and resting 
on ornamental brackets, a gallery 3ft. wide is carried round the 
outside and inside of the drum. It will not, however, be 
accessible to the public, and will only be employed for opening the 
windows, &c., for purposes of ventilation. To the upper side of 
this gallery and through it to the stanchions, the foals comet 
iron tie-plates acting as hoops are securely bol These consist 
of an inner plate of iron 6in. by jin., which is connected with 
an outer plate 10in. by jin., so that both these plates take the 
thrust of the dome. The dome ribs are bedded on the top of these, 
with their feet bolted through to the heads of the stanchions ; and 
the gutter outside which receives the water falling on the outer 
surface, is |e at the level of the floor of the external gallery, 
and parts of the floors of internal galleries. 

The prismatic surface, which may be called the drum of the dome, 
is constructed of heavy timber-braced framing, perforated with 
large arch-headed window-lights on four sides. 

Above the external and internal cantilever galleries the drum is 
continued up for some feet in height to form a continuous ring of 
louvre apparatus formed in wood, and capable of being opened and 
closed as ventilators. Immediately above these the great dome 
commences. The curved ribs, as seen in section, consist of a double 
intrados and extrados web of plate and angle iron, connected at 
intervals by transverse broad pieces of plate iron, cut into semi- 
circles at the edges for ornament sake, and rivetted together. The 
top and bottom flanges are nearly equal in section—the former 
being 19fin., and the latter 20jin. by 20fin. There is no con- 
tinuous plate between the two webs, but they are joined at inter- 
vals of 8ft. by two pieces of boiler-plate, having a three-inch wood 
sore piece between. The first 7ft. of each rib is vertical, and is 

At the summit of the vertical portion, 


THE 


3$ft. deep at this point. 
which is 114ft. above the level of the floor of nave, is the spring- 
ing line of the curve. The top flange follows the curve traced by a 
radius of 91ft. 9gin., the centre being a point 12ft. 3,3;in. beyond 
the centre of the dome. The bottom flange is acurve whose radius 
is 90ft. 1}in., and the centre 14ft. Ojin. beyond the dome’s centre. 
The two flanges thus come nearer each other as they approach the 
apex, when they are only 2ft. apart. This point is 91ft. above 
the springing line. There are eight ranges of purlins in all, 
which, except the uppermost, diminish in depth of section as 
they approach the summit; and those in the lower triangles are 
slightly heavier, on account of their longer bearing. The first purlin 
of a large triangle, lft. 8}jin. deep, and its T-iron flanges, are 3ft. 
4 3}in. by 3}in. The upper purlin has a continuous web 
plate ae deep, with top and bottom flanges made of four 
pieces of L-iron 2in. by 2in. by fin. These dimensions are altered 
in the small triangles. The T-iron is 3in. by 3in. by jin. The 











L 


— 
yd 


vit 


“YSECTION* THROUGH NAVE. 


upper purlin s llin. deep, the angle-irons being the same as in the 
shallower ones below. The illustration below shows a plan 
and vertical section of the method by which the ensemble is united to 
the hollow centre pipe or socket at top. Eight ribs only out of 
the twelve are shown in the plan, and the remaining four are 
secured between these; the eight are united in pairs to a triangular 
frame of cast iron by bolts and nuts. In the end of this casting, 
next the centre of the dome, a large deep vertical T-socket is 
formed. Into four of these sockets four rings, cast at right 
angles to each other on the centre piece, drop, and are w 

with hard wood wedges against the opposite sides, after the ends 
in a radial direction have been made to bed firmly and exactly 
against the bottom of the T-sockets in the ng by means of 
planed flat keys, which are seen in the section. Into the socket 
thus secured by the centre piece or pipe the hollow tubular axis 
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FINIAL OF OCTAGON TOWERS. 
that secures the finial is dropped, the general construction and 
external character of which will be seen in the section, which 
shows the internal construction of the dome and portion of the 
building above described. The rosette at the top extends 32ft. 
down the dome to its extreme points upon the rolls over the ribs. 

_ The finials of the cupolas—a section. of one is given above— 
rise 50ft. above their bases, and are very graceful in appearance. 
When finished they will be gilt. 

The transverse sections (see above) through the nave shows an 
elevation of the roof principals, with their sustaining columns. 
The principals are supported upon coupled columns, the square 
ones of which also support the galleries at their sides next the 
nave. Each pair consists of a square column, with the angles 








| key driven in between the jaws prepared between 
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“quadrant” rounded and recessed, 13in. across the opposite sides 
and 50ft. in length, in two pieces flanged together at the level of 
the gallery floor, 25ft. above the ground floor, and of a cylindrical 
column of the same height and diameter and similarly jointed. 
The square column is next the side and the cylindrical next the 
nave. The lower ends or bases of these columns are flanged and 
bracketted, and stand on stone landings 6in. thick, bedded upon 
brick and mortar footings built up from the basement storey. 





Moulded ornamental bases made separate and hollow, but 
with rather different mouldings, will be fitted to the 
columns. The mid-meeting joints of the 


are co 
by thin hollow - iron -_ Rg ee + = —- and 
octagon fillets at the centre of the heig e columns 
cae at the top, and also at the mid-height, by o half- 
lapped flat projection from each, through the centre of the 








DETAILS OF GREAT DOME, 


lap of which a single bolt passes. The galleries at either side of 
the nave, 50ft. y width, as well as those of the transept, 50ft. 
wide at one end and 25ft. at the other, are the great supports and 
stiffeners of this part of those lofty of the structure before 
nam The transverse girders which run beneath the gal floor 
are all Warren-formed trellis girder castings. This girder is > 
deep, and rests at the ends upon a bracket lug, cast on to the — 
side of the square column, where it is also adjusted by @ aewes 
bracket. Close to the upper web and end corner of the girder a 
lug in a vertical plane Cet upon the colunin to fit the — 
and through a square hole in both another hard-wood pin is driven. 
This serves also to connect with the system of horizontal diagonal 
bracing in the gallery roof girders. Along the front, the —, 
way of the nave, the gallery is sustained, not by a trellis, but by a 
solid cast-iron girder, having the entablature form and —, 
The depth of this girder is 14in.; its length is 25ft. It is ae 
to the rear side at top and bottom, and its mouldings coincide with 
those of the square columns at the junction, and break round — 
The abutting ends of these front or entablature girders are bolted 
through the square columns, and rest also on a square fillet cast on 
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the column to receive each. The curved bracket below the ends of 
these front girders at the columns is a hollow thin casting, which 
rests at bottom upon a wood key, driven in between it and a lug 
directly below on the side of the column, and is secured in its 
place by a single small bolt and nut to the under flange of the | 
girder. Each Suft. gallery is supported by a range of single columns | 
at 25ft. apart, at the side furthest from the nave, by a like range > 
of coupled columns at the same distance at the side next the nave, 
and by a middle range of columns rising through the floor at mid- 
width at 25ft. apart also, thus dividing the whole space into squares 
of 25ft. each, the sides of all the squares being made up of deep trellis 
girders of cast iron, except those along the line of coupled columns, 
which are of the entablature pattern, the top webs of all the trellis 
girders being on the same level, and nearly at that of the bottom 
web of the entablature. 

The transverse trellis girders are crossed above by four suspen- 
sion trussed wood girders in the 50ft., 12ft. Gin. from centre to 
centre. In some instances, however, the spaces are less, but 
12ft. Gin. is the greatest distance. The trussing of these girders is 
similar to those used in the Exhibition building of 1851. Above 
them run joists 9in. by 3in, and 2ft. 6in. apart, socketed into the 
entablature girders at the back, and upon these the flooring will 
be laid, of 2in. red pine, tongued and ved. <A facia board will 
stand up a few inches at the outside of the gallery, covering 
the ends of the boards, and forming a frieze above the entablature 
girders, and also a base for the cast iron perforated guard or 
balustrade that protects the fronts or edges. It will be remem- 
bered that the great dome was that of the 1862 Exhibition build- 
ing, and it has already been fully described by Mr. Mallet in the 
** Practical Mechanic’s Journal” record of the Exhibition. Any 
one who has read that description will perceive that we have 
drawn freely upon it for the foregoing. 

The capitals of the columnsare finished by a cast iron 
socket, and upon this the curved ribs of timber forming the nave 
principalsare supported: seep. 230. Each of these principals consists 
of three thicknesses of plank from 18in, to 30in. in breadth, abutting 
end to end in short lengths and breaking joint. The centre ply is 
din. thick, and the two outside ones are 3in. each, all bolted and 
spiked firmly together, bolts predominating. From above the 
columns and inner edge of the gallery platform roof along both 
sides, between each pair of principals, the external side wall of 
the nave rises 25ft. vertically, and consists of a clerestory light, with 
intermediate mullions. The triple sash frame is carried beneath over 
the 25ft. space below by a wooden box girder, and in part held up 
above, as well as stiffened laterally, by the cast iron eave gutter 
of the roof. The principal pon of the roof rise sloping 
upwards from the top of the mullions above the clerestory win- 
dows to a height vertically, at the ridge, of 25ft. above the eaves, 
and at a tangent to the extrados of the arched ribs. The angular 
spaces left outside the latter are filled in by diagonal timber struts 
and ties, bolted and spiked together, and also stirrup to the 
curved rib timbers. Crossing all these, at both sides of the roof, 
are the purlins of plain timber, 12in. by 3in., placed with their 
broad planes vertical, and notched, in the usual manner, in upon 
the principal rafters. The roofing over those great open 
spaces included within the cincture of the ‘galleries round 
the nave and transepts are, as we said before, 5(ft. 
wide, and the roofs are carried by lines of columns along 
the valleys between the spans, placed 50ft. apart, and rising 
50ft. in height. Wrought iron trellis girders are carried on the 
tops of these girders in lines running east and west, abutting at 
each extreme end against the front columns of the galleries, and 
upon these the roofs are supported at the lines of valley gutters. 
The water from the valley gutters is discharged down through each 
column, and transmitted thence in the usual way by pipes to the 
drains. Each column is cast in two lengths, and bolted together 
with external flanges at about mid-height, the joints being covered 
by the same sort of hollow cap fillet as on the nave columns, but 
with a different style of moulding. At four feet down from the 
top, equal to the depth of the 50-ft. girders, a square projecting 
capital is formed by a loose capping, consisting of two square 
fillets and a cavetto beneath; and upon the flat shelf of these the 
girders rest, or rather appear to rest. In reality they are carried 
by solid bracket lugs cast on to the two opposite sides of the 
column, and having hooked outside ends, so that the bearing end 
of the girder is secured by a dovetail key driven in between this 
hook of the lug and the corresponding projecting piece prepared 
below the bottom of the girder at emp. Lan Each girder consists 
of six bays of trellis work. The bottom web is formed of two 
paralle) flat bars, 6in. by fin. of wrought iron, and of the same 
scantling the whole of the length. The top web consists of two 
angle irons, back to back, with a space between, each 4in. by 3in. 
by gin., and atop plate of 10in. by gin. rivetted together. The two 
end and all the intermediate uprights are of cast iron, cruciform in 
section, and having jaws topand bottom toadmitthe horizontal webs 
between. The diagonals, both struts and ties, are all of flat bar 
iron, 44in. wide, but varying in thickness from 1}in. downwards. 
The whole are connected at the intersections by a single bolt, of 
which the largest at the ends are l}in. diameter, and the smallest 
jin. Above the top web the valley gutters of cast iron are placed. 
These are of cast iron in lengths equal to the bay of trellis work. 
They are in section a rectangular trough of 12in. wide by 6in. 





deep, with two angle chamfers taken off the lower corners. The 
bottom of this trough stands 10in. above the upper surface of the 
top web girder, and by which it is bolted to the top web plate. 
The lengths of the gutters have butt flanges at each end, which 
do not come quite into contact; and the joint between is made good | 
with red lead putty, and these are placed over the mid-length of 
each bay of trellis work beneath. Thecentre of a length of gutter 
comes therefore over cach column; and at this point, in the | 
bottom of each such length, a discharging nozzle s cast, so as to 

drop into the open top of the square column, between two girder 

ends, and so discharge the water from one 50ft. bay of the roof. | 
This nozzle is rectangular in section, and does not exceed in clear | 
aperture more than 3in. by 5in., if so much. The gutters are cross 
ribbed or bridged at intervals, to stiffen the sides of the trough 
against lateral thrust from the roofing, leaving an arched water 
way beneath. The 50ft. roofs in the old building were covered 
wholly with glass, but in the present building they are slated, as 
described before. 

Ech principal consists of two T-iron rafters, and upon the top 
web of these a piece of timber, 4in. by 4in., is bolted. The frame 
of each rafter, producing with it a truss, consists of two suspen- 
sion bars beneath, meeting at an angle, with two inclined struts 
keeping them off from the rafter, and all united by a pair of tri- 
angular coupling plates, with bolt holes and transverse bolts and 
nuts. There are cast iron heel chairs, and a pair of side straps, 
and cottars to provide adjustment as to length for one of the two 
suspension bars, The two rafters are rivetted together by 
pentagonal coupling plates at the ridge, which plates also receive 
the ends of the suspension bars. e transverse tension rod 
unites both systems of trussing across the roof, and completes the 
principal. 

The principals are 10ft. apart, and are crossed by purlins of | 
timber at four points—viz., at the gutters close to their vertical | 
sides, at 18in. from the ridge at each side, and at two interme- 
diate points, dividing the length of the rafter into three equal 
parts. On the chief part of these roofs there is a continuous wood 
ventilator at the ridge. 

Before concluding we beg to express our thanks to the architects, 
who kindly placed their drawings at our disposal, Mr. Meeson, 
who has placed every possible facility in our way, was the 
colleague of the late Captain Fowke, R.E., in the erection of the 
‘62 building at Kensington. To his skill was entrusted the 


entire details of that structure. His position at the Alexandra 
Palace is not less responsible. 

To the contractors, Messrs. Kelk and Lucas, and their staff, we 
present our thanks for the courtesy we have always received at 


their hands, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 
Correspondents. ) 
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HYDRO-PROPULSION, 

Str,—I did not intend to trouble you again with any communi- 
cation on the subject of hydro-propulsion, but I find that I cannot 
agree on all pvints with any one of your correspondents who has 
taken up the subject. I am, therefore, desirous of expressing my 
ideas to you in the clearest manner I am capable of, pointing out, 
at the same time, where I consider I have the misfortune to differ 
from Mr. Napier, and giving my reasons for so doing. 

Ist. When a vessel is ge ar tay by a paddle moving in a direction 
directly opposite to that of the me there is power lost from 
various causes, but the loss from ‘‘slip” alone is in direct and 
simple proportion to the amount of ‘‘slip;” that is to say, the 

eed of the paddle, S, in relation to the vessel is to the speed of 

e vessel, s, in relation to the water upon which it floats as the 
power expended, P, is to the power utilised, p ; so that, univer- 
sally, P = 8. This seems evident; and I have the pleasure of 

Pp 8 
ag a I agree with Mr. Napier on this point. 

2 en a vessel is propelled by a jet issuing in a direction 
directly opposite to that in which the vessel moves the loss from 
slip is in this case also in direct and simple proportion to the 
amount of slip; that is to say, the velocity of discharge, V, in 
relation to the vessel is to the velocity of the vessel, v, in relation 
to the water upon which it floats, as the power expended is to the 
at utilised; so that, universally, as in the case of the paddle, 


=-—. Forif a represent the area of the discharging orifice in 
or @ 
square feet, w the weight of a cubic foot of water, and / the alti- 


tude corresponding to V, then P = awh V, and p= awhy (see 
**Gregory’s Mechanics,” art. Barker's Mill); hence, PV r 
; ; 


Z v 

On this point I have the misfortune to differ from Mr. Napier, 
who considers there must be some velocity of discharge (mv, 
where m is greater than unity) which will produce a maximum 
effect. 

It appears to me, however, that Mr. Napier is not very consistent 
on this point, for he has shown (see ENGINEER, vol. xxiii., p. 161, 
paragraph 20 of his letter on this subject) that when V = 2v the 
proportionate loss of power is the same as in the paddle, when 
S = 2s; and if your readers take other examples, and work them 
out in the same way that Mr. Napier has done, they will find that 
in every case when V = mv the proportionate loss of power will 
be the same as in the use of a paddle, whenS=ms. It does, 
therefore, plainly appear that the smaller the excess of V above 
v becomes, the smaller is the proportionate loss from slip, for this 
excess has been shown to correspond exactly to the slip of a paddle. 

JOHN Paton. 

P.S.—I am much pleased with your article on ‘‘ Distribution of 
Steam.” The subject has engrossed my attention at intervals for 
some years, and I have a number of matured plans designed to 
improve high-speed engines based on the proper use of cushioning. 
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THE EFFICIENCY OF PROPELLERS. 

Srr,—On reading more carefully Mr. Airey’s letter in THE 
ENGINEER of the 8th inst. I find I have misrepresented him by 
saying that he makes horizontal displacement equivalent to im- 
parting velocity. What he does say is that it is equivalent to 
adding weight to the ship; but since, if we neglect friction, 
adding weight to the ship without increasing the midship section— 
as, for instance, by lengthening the vessel in midships —does not 
absorb power, so his statement is equivalent to the one I have 
made, that horizontal displacement does not involve expenditure 
of power, though Mr. Airey appears to think that to some extent 
it does, notwithstanding his deduction which implies that it does 
not. 

2. Mr. Airey says he is in doubt whether I suppose the feed- 
water to be brought to a state of rest relatively to the vessel, or 
to have no part of its original relative velocity destroyed. In 
calculations relative to propulsion by jet I have always said, if the 
water is made to acquire the forward velocity of the vessel, if no 
part of this power is recovered; but would remark now thut if the 
supply is taken through a vertical tube from the bottom there is 
no question that both of these hypotheses become certainties, 
excepting always the advantage necessarily arising from obtaining 
this supply moving forward at the velocity of the vessel for the 
engine to act on; but, as regards paddle-wheels, I have never sup- 

sed any forward velocity to be imparted, for although I have 

nown several cases where this did occur, it is so exceptional as 
not to be worth considering. 

3. The first case put by Mr. Airey in his letter of the 8th, viz., 
that of the water passing through a tube of uniform size, where, of 
course, as he says, the velocity is imparted by suction at the 
entrance of the tube, involves a vena contracta question, and 
requires a good deal of consideration before giving a definite 
opinion on it. But I am indebted to Mr. Airey for reducing my 
mode of calculating the power, in the second case, to the equa- 


2 
tion, engine power = R( v+ = + =~ ), in which he correctly 
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remarks that the third term is the loss arising from giving the 
water the forward velocity of the vessel when none of the power 
expended in doing so is recovered, except that resulting from 
the advantage of obtaining the water at that velocity for the 
engine to act on; and the cause of the discrepancy he notices 
between the loss of power as given by the above equation, and 
what he makes it out to be, is that he makes no allowance for the 
advantage referred to. 

4. In a former letter I made an error in the opposite direction 
by making the advantage balance the loss when the velocity of 
discharge was double that of the vessel. This inference was 
drawn from the circumstance that if the velocity of discharge 
were double that of the vessel this loss would be equal to that 
arising from the slip of a paddle-wheel where the velocity of the 

addle-wheel was double that of the vessel. But in the 
atter case, as half of the loss is due to the uniform 
motion of the wheel, on the supposition that the whole of 
the water is made to acquire the sternward velocity of the 
lowest paddle, it follows that the loss in the first case is 
only half balanced by the gain, which exactly agrees with making 
the engine power equal to R (» + = + ;) in which, if we make 

& 
8=v, we get the engine power equal to R(v ao = -~ ) = R(v+8), 


or, as in my preceding letter, equal to 5 v= a » and the 


power expended in imparting the forward velocity to the feed 
will be equal to fv = Rv=R “, as Mr. Airey makes it in the 
8 


last line of page 122, whereby we obtain the result that the total 
power expended in starting the water forward is then just double 
the balance between the loss and the gain, as already stated. 

5, To form some notion of the advantage derived from obtaining 
the water moving with the forward velocity of the vessel we have 
only to recollect that, if the pumps are supplied from a tank of 
water at rest relatively to the vessel, the velocity and force of dis- 
charge that the engine can keep up would not affected by the 
velocity of the vessel, so that if we could obtain the water at the 
velocity of the vessel without the expenditure of power requisite 
to impart that velocity, the ratio of the useful power to the total 


engine power, would be as F v to FY, so that if V were twenty 


miles an hour, and v were 100 miles an hour, which is quite a 





mechanical possibility, we should then have the useful power equal 
to ten times the whole engine power. 

6. In Mr. Airey’s calculation of the engine power, in column 
one, page 123, he makes it equal to (r + ~*) (v+s), or equal 

g 
to FV where F=R+ VW" 
6 

V =v +s, whereas, I have shown in my preceding letter that if 
there is no loss the power absorbed in imparting velocity to a 


= the discharging force, and 


fluid is ; this, of course, reduces Mr. Airey’s ultimate esti- 


mate to half, or just equal to mine. 

7. I think my preceding letter meets all the other points of 
difference between Mr. Airey and myself contained in his letter in 
THE ENGINEER of the 8th inst., but regarding his remark in last 
week’s ENGINEER about the non-relevancy of my letter of the 2Ist 
ult. to the question at issue, I think he does not understand my 
argument, which was this: —If other things are equal a force f act- 
ing through a distance ¢, produces the same velocity in a mass as 


1 


a force n f acting through 1 a for Lt with the same expense of 


v n 
power fd in both cases, and the velocity is imparted x times as 
suddenly in the second case as in the first, consequently, whether 
it is a case in point or not, it is unassailable evidence of the fact 
that suddenness does not necessitate an increase of power to impart 
velocity, consequently, all the reasoning founded on such assump- 
tion falls to the ground. But I maintain that a surface moving 
at a uniform velocity is exactly represented by making 7 in the 
above indefinitely large, or, which is the same, making the mass 
acted on in each instant indefinitely small compared to the definite 
force f. 

8. In the case represented by the diagram in my preceding letter 
the power employed in giving both the forward velocity and the 
velocity of discharge is measured by the absolute velocity imparted 
at the time of passing F and I, the velocity in the former case 
having been previously shown to be +/ 2 times the upward velocity, 
and therefore involving twice the power due to the upward velocity, 
or the velocity of the vessel. 

9. Regarding the loss by the slip of the oar, I observe that I have 
made it equal to the proportionate distance that the oar goes back- 
wards relatively to the boat compared to what the boat goes for- 
wards in each stroke, whereas it is the proportionate distance that 
the oar goes backwards as compared with the distance the boat 
goes forward during the time the oar is in action, consequently, to 
estimate the loss it would be necessary to know the proportionate 
time the oar is in action to the time of the back stroke. 

10. Should anyone object to the distinction I have drawn 
between driving a surface through a fluid and imparting velocity 
to a fluid by means of a moving surface on the score that they are 
both driving water astern, I have to reply that there is this marked 
difference between the two cases, that if we consider the quantity 
of water acted on to be that contained between the area of the 
surface and the distance it is moved, the acting force is in the first 
Wve 
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acquire the velocity of the surface, the acting force is equal to 


2 ”, the former theoretically, but not necessarily practically, quite 


case equal to , and in the ease of the water being all made to 


true, the latter without possibility of variation. é 
Birkenhead, March 11th, 1867. R. D. NAPIER. 
P.S.—In reply to the postscript to Mr. Airey’s communication 

in last week’s ENGINEER, I beg to state that when he speaks of the 
illustration in THE ENGINEER of February 22, page 101, as repre- 
senting « gigantic syphon, he not unreasonably but altogether 
misapprehends what I intended it to represent. Underneath the 
letter M he will observe a dotted line, which I intended to have 
been the top of the water flowing from the pump BF to the cistern 
C, and all my reasoning was on the assumption of the top being 
open, for otherwise there would have been neither lift for the 
pumps nor head K M to produce discharge, but only « piston D 
forcing water through a pipe K I (which, by the way, should have 
had a bellmouthed entrance). This is the very thing I wished to 
avoid, by making the pumps simply lift the water and gravity 
alone cause the discharge, as I imagined there could be no dispute 
about the theoretical power required to lift water by a slow-working 
pump ; and if there were no friction or other analogous loss, the 
work employed in discharging a fluid must be equal to the weight 
discharged and the height from which it has enema” — 


[We fancy that this subject has now been sufficiently discussed. 
Do not our correspondents think so ?—Eb. E. } 





ENGINEERING AS A PROFESSION, 

Srr,—Your correspondent Mr. H. T. Humphreys suggests, as a 
remedy for the engineering profession being overstocked, the point- 
blank refusal of pupils by distinguished engineers. Now is this 
not rather unfair, since it excludes the future Stephensons as well 
as the future good for-nothings? Why should there not be severe 
examinations in engineering subjects and applied sciences, held at 
three or four of the principal towns or universities of Great 
Britain, on passing which the candidates should have some degree 
or certificate of merit conferred on them, as in the medical profes- 
sion for instance? This would sift the good from _the bad, and 
would serve as a guide to engineers in choosing their pupils when 
vacancies occur in the ordinary run of things. Let them think more 
of the educational recommendations their pupils bring, and of the 
credit they are likely to do them afterwards, than of the premium 
they pay. AN ARTICLED PUPIL. 

March 7th, 1867. 


Srr,—I have read with deep interest the various articles which 
have lately appeared in your columns on the subject cf ** Engi- 
neering as a Profession.” But there is one point which I cannot 
comprehend; it recurs in almost every mention of the subject. 
First, it is stated that “the profession is overstocked;” next, that 

if I may use the expression --we are constantly importing men 
from abroad, especially from Germany, as draughtsmen, and to 
fill other subordinate positions. ; : 

The only apparent solution of the difficulty is that the profes- 
sion is not overstocked with men capable of filling the positions 
which they assert themselves competent to undertake, though it 1 
overstocked with men who can make a neat-looking drawing or an 
elaborately-coloured plan. Nine out of ten engineering pupils 
think they have done their duty if they “* keep as good time ” as 
their brother, who is articled to a commission agent, or their 
friend in the bank. The preposterous notion of studying in the 
evenings only occurs to the tenth, who is probably voted a ** muff. 
Even he is at a disadvantage with his foreign rival, who, shy of 
making acquaintances in a strange country, and probably without 
much spare cash to lead him into mischief, is driven to study as 
the only means of passing his spare time. It is fifty to one if an 
English engineering pupil knows anything of his future business to 
commence with, or how to set about gaining the knowledge. I 
know one who was five months in a locomotive shop without com- 
prehending the use of an eccentric, and he thought he was getting 
on fast; ‘*he could file pretty straight, and did not often hit his 
fingers.” Out of some forty or fifty, I never knew one, who, after 
three years, could balance a locomotive driving-wheel, or design a 
set of link-motions, or solve any similar problem, except by guess- 
work. On the other hand, I never knew a German apply for a 
draughtsman’s situation who would find any difficulty in them, as 
his theoretical knowledge had kept pace with his practice. _ 

I mention Germans, not because I have any great liking for 
them, but because I have had more to do with them, and because 
T unequivocally admire their system of education and its results. 

Another point in favour, of a special preliminary education is 
that it would. afford many a youth an opportunity of discovering, 
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before it is too late, that he has mistaken his profession. Many a 
lad is eager to go to the university until his school studies have 
convinced him that neither his genius nor his tastes tend towards 
Greek particles or the binomial theorem. 

While on this subject I cannot omit to notice the recent pro- 
posal to found a chair of engineering in connection with Owen’s 
College Manchester, and the extremely handsome manner in 
which Messrs. Sharp, Stewart, and Co., Messrs, Beyer and Pea- 
cock, Mr. William Fairbairn, and other leading engineers, promised 
their support should the proposal be carried into effect. 

It would be well if the poling engineers would agree to bind 
hemselves to take only a limited number of pupils. If only one 
or two thus restrict themselves it will, I am afraid, be only a 
second Mrs. Partington and her mop against the Atlantic. In the 
mean time it is to be wished that ail would act as candidly as the 
very well-known firm with whom I was placed. After being satis- 
fied that the applicant had received a good general education—a 
special one it was hopeless to expect—the next question was :— 
** Has the lad any friends able and willing to give him a lift when 
he leaves us? We will give him every opportunity to learn his 
business; more than that we will not undertake.” 

In conclusion, I beg to draw the attention of would-be engineers 
to a little book, ‘‘How to become a Successful Engineer,” pub- 
lished by Nimmo, of Edinburgh, which indicates the course of 
studies to be pursued, and the points most necessary to be 
attended to. 

March 5th, 1867. _ A DRAUGHTSMAN. 

[The influx of foreigners may be accounted for by the fact that 
they will accept much smaller remuneration for their services than 
Englishmen. They can live respectably on less money. That 
they find their way here goes far to prove that the profession is 
overstocked in Germany as well as in England.—Ep. E.] 

EMBOUCHURES OF GREAT RIVERS.—THE CANAL OF THE 

RHONE, 

Srr,—In your journal for the Ist inst., p. 182, you give an excel- 
lent resumé of French engineering in reference to this subject, and 
especially to the mouth of the Khone, now much obstructed by 
saad bars and shallow water. M, Desjardins, the French engineer, 
proposes to remedy this evil by adopting the most ancient and ever 
failing plan of cutting a ship canal from the deeper portion of the 
river to a new entrance on the sea shore, apparently ignoring the 
fact that ultimately, but certainly, a new bar or shoal will appear 
at the new entrance. Such an operation is, in fact, the artificial 
creation of a ‘‘delta,” which, by dividing the stream into a 
number of shallow channels, is one of the principal causes of bars 
and sand banks. 

The Ganges, the Indus, the Nile, the Danube, the Po, the 
Rhone, and many other large rivers, present examples of naturally- 
formed deltas, and, in consequence, obstructed entrances, which 
might have been kept free, if such rivers had been attended to and 
not been allowed to diverge from one single deep channel into the 
sea. 

The overflowing of rivers in times of floods is another great 
cause of banks and shoals at the mouth which impede the entrance 
of vessels that would find ample depth of water above. No 
dredging or raking ever improved the passage over a bar in the 
slightest degree, because the material is always replaced faster 
than it can be removed by mechanical means. 

The only remedy, therefore, is to cause the current itself to cut 
away the obstruction, and to effect this desirable object the rivers 
must be prevented from overflowing in times of flood by means of 
permanent embankments of such height and strength as to force 
the flood waters to scour out and deepen their bed throughout; for 
it is certain that every drop of water lost to the river in tlood time 
will cause a corresponding deposit of sand and mud at the mouth, 
and in course of time to form a delta with many shallow channels. 
In order, however, to secure the greatest scouring power, the river 
must be cleared of all dams, weirs, and other impediments to a free 
course from the spring head to its exit into the sea. 

The cost of such improvements would certainly be great, but it 
would perhaps be more than balanced by the saving to the nation 
of the enormous annual loss by devastating inundations. And 
further, under such circumstances, if fully carried out, we should 
hear very little of the pollution of waters, provided always that 
no ordure or other contaminations be allowed to be discharged 
into our rivers from towns, villages, or manufactories. 

In the general condemnation of ship canals, those intended to 
form communications from sea to sea must be excluded, especially 
that now cut through the Isthmus of Suez, which, if thoroughly 
carried out to completion will be a grand success, notwithstanding 
the reported shelving of the shores at either end; for, if embank- 
ments of rough stone be carried out to sea a sufficient distance on 
each side, the tidal current which will set through, principally 
from the Red Sea into the Mediterranean—the latter evaporating 
more water than it receives from the rivers that flow into it—will 
effectually clear the entrances from shallow water. 

Owing also to the great extent of the sandy plain through which 
the cutting is made, the navigation of the Suez Canal will be free 
from those land squalls so much dreaded by sea-going sailors. 
There is but one formidable objection to such a class of works—for 
their cost would soon be repaid—and that is the legal term “‘ vested 
rights,” which is a general stopper to all progress. 

But the time will come when the mercantile interest of this and 
other countries will no longer submit to be pestered with overflow- 
ing and choked-up rivers, when some mode will be devised for 
getting over or evading all such legal impediments to world-wide 
improvements, Henky W. REVELEY, C.E, 

Baker-street, Reading, 
March 9th, 1866. 





INVENTORS AT THE PARIS EXHIBITION. 


Sir,—As there existed some doubts as to the position of 
inventors exhibiting at the forthcoming Paris Exhibition, a letter 
of inquiry as to certain points was directed to the Minister of 
Agriculture, Commerce, and Public Works, by my correspondent 
Mr. Dufrené, at Paris, to which the following is a translation of 
the reply, which you will no doubt consider of sufficient interest 
for insertion in your journal. 

L. DE FONTAINEMOREAU, Patent Agent. 

General Patent-office, 4, South-street, Finsbury, 

London,E.C., February 27th, 1867. 
[Translation. ] 
**Ministry of Agriculture, of Commerce, and 
**Public Works, Paris, Feb. 21st, 1867. 

“Sir,—I have received the letter which you have addressed 
me on the subject, first, of the importation in view of the 
Universal Exhibition of 1867, of articles manufactured abroad 
and protected in France, by a patent; and, secondly, of the pro- 
tection concerning the rights in the inventions of exhibitors. 

“On the first point it is certain that foreign manufacturers, 
patented in France who wish to introduce sunilar articles for 
exhibition, must first apply for authority from my ministry pur- 
suant to the law of the 3ist of May, 1556, ia order not to jose 
their patent rights. 

‘On the second point it has appeared to offer no objection to 
proceed in a similar manner as in 1855. In consequence a bill 
has been drawn up to authorise the delivery of certificates of 
protection, and there is ground for hoping that its adoption will 
not meet with any difficulty. 

** Receive, sir, the assurance of my consideration. 

** (Signed) ** FORCADE, 
“The Minister of Agriculture, of Commerce, and 
Public Works,” 





THE TRADES UNION CONFERENCE, 
_ Sir,—I observe in one of the Manchester newspapers of the 7th 
inst. a report of a trades union conference, held in London, for the 











Purpose of deciding the course to be taken by the unions with 
regard to the proceedings of the Royal Commission of Inquiry into 
their action. 

I have been looking in vain for some indication of the intention 
on the part of our large metropolitan employers of labour to offer 
evidence before the commission in support of their view of the mis- 
chievous action of the unions. If no such movement is set on foot 
it is evident that the statements made by the unionists will be left 
to make what impressions they may on the minds of the commis- 
sioners without cesbietion by the employers. 

Some of us in the country are willing to assist in throwing light 
on this much vexed question, but we cannot with propricty take 
the initiative. We are, therefore, daily hoping for some notice of 
a meeting to be held in London to confer on the steps to be taken, 
and inviting the attendance and co-operation of all classes of em- 
ployers in the we. 

I shall be glad if this suggestion leads to the matter being taken 
up by those interested, A LANCASHIRE ENGINEER. 

Manchester, March 12th. 

[We trust that metropolitan engineers will not need another 
hint from our correspondent, who, we may state, without any 
breach of confidence, represents one of the largest and most 
influential firms in Manchester.—Ep. E.] 

(For continuation of Letters see page 237). 


PROPOSED WORKS ON THE DOURO IN 
PORTUGAL. 

Mr. CravuForD, her Majesty’s consul at Oporto, has sent an 
interesting report to the Government, on the bar and navigation 
of the above river, from which it appears that, in order to obviate 
the difficulties which have so many years interfered with the trade 
of the port, and almost closed it as a harbour of refuge, the engi- 
neers have suggested the abandonment of the present harbour 
altogether, and a formation of a port of entry at the village of 
Lega, lying five miles to the north of Oporto, with docks and quays 
and a railway into the city, the cost of the whole undertaking 
being computed at £800,000 sterling. The scheme is already far 
advanced and the commissioners of the Portuguese government are 
at present employed in the calculations, the plans having been 
drawn up and the estimates prepared by Mr. James Abernethy. 

The consul reports that the bar at the north of the Douro is 
generally considered to be one of the most formidable impediments 
to commerce in the world, it being detrimental to all the traffic of 
the Mediterranean, as there is no available harbour of refuge on 
the long coast line between Vigo and Lisbon. It appears to be 
particularly detrimental to ships under the British flag, which 
have a larger share ot the trade of Oporto than all other foreign 
nations combined. For the last fifty years there have been almost 
constant efforts to remove the obstruction, but without succes. 
A French engineer began a series of work; about forty years since, 
the only visibie remnant of which being a semi-circular sea wall. 
Another series of works included the blasting of the numerous 
sunken rocks in the bed of the river, but ultimately Sir John 
Rennie was consulted on the matter, and he gave the opinion that, 
in consequence of these vast boulders in the bed of the stream, the 
proposeu ‘mer was impracticable. It would appear that the Portu- 
guese authorities believe that the plan of making a new entrance 
to the port is the only remedy for the trade of Oporto, but the 
consul! thinks that the proposed port would be liable to be choked 
with sand, and makes the following suggestions for another trial 
to obviate the difficulty of the bar :— 

‘* It has appeared to me that the only mode of surmounting this 
difficulty and of rendering the entrance of the Douro perfectly navi- 
gable, would be by directing the stream southwards along and out- 
side the edge of the Cabedello, and by this means to cause it to 
meet the sea current obliquely and turn it from the coast. To 
effect this object it would be necessary either to allow the river to 
occupy a channel—to be widened and deepened for the purpose— 
which formerly existed a little to the north of the Pedras 
de Vaula. This channel, through which only a portion of 
the river once passed, was in the memory of some of the inhabi- 
tants, available for fishing boats, &c. It would then be necessary 
to protect the river mouth by building a breakwater in the sea at 
an obtuse angle with the coast line, and running north-west and 
south-west, and facing the point of discharge so as to direct the 
fresh-water current southwards, and afford the least resistance to 
the prevalent storms frum the south. Probably a more feasible 
plan to etfect the same purpose would be the building of a strong 
breakwater of loose stones from the north shore to the Felgueiras 
rock, and as far south as would be found necessary to turn the 
current through the existing channel southward. 

“That some such scheme, as I have suggested, would success- 
fully remove the impediment of the bar, is made probable by the 
state of things observable in the different river harbours along the 
coast, all which rivers are bar rivers, and discharge their waters 
into the sea under very much the same circumstances as the Douro. 
At Vianna the :iver tiows into the sea, and is met by a strong 
south-westerly current, by which a bar is formed, but the river 
inclines to the southward at the point of discharge forced thereto 
partly by the configuration of the coast, partly by the presence of 
artificial works increasing the effects ot this configuration. At 
Vianna the bar offers no impediment to navigation, because the 
channel is direct, broad, and always open.” 

Besides giving many useful details on the subject, the report is 
accompanied by five plans showing the bar and harbour at Oporto, 
the sea and river currents, the track of vessels over the bar, the 
works on the north bank and the harbour of Vianna. The reports 
by British consuls have already become a valuable means of infor- 
mation for persons engaged in ordinary commerce, and this attempt 
by Mr. Crauford to enlighten us as to foreign engineering works 
opens up anotber field of usefulness. 


CONDITION AND PROSPECT OF THE RAIL- 
WAYS OF THE ARGENTINE REPUBLIC. 

THE Secretary of the British Legation at Buenos Ayres has 
reported in great detail as to the condition of affairs in the 
Argentine Republic with reference to British interests, and the 
Foreign-office have printed the same for general use. Mr. Francis 
Cc. Ford enters with minuteness into the condition of the 
railway system as it at presents exists in that country, and the 
prospects of its extension, He states that the system is at pre- 
sent in its infancy, the first line having been opened in 1857, but 
since 1862 300 miles of rail have been opened, and 124 miles in 
addition were to be opened about the present time. It appears 
that this satisfactory result is to be attributed to the happy turn 
taken by political events in 1861, when Buenos Ayres became 
re-united to the rest of the Republic, when the present National 
Government was formed. ‘The nature of the country presents few 
difficulties for engineering works, being almost a level plain for 
900 miles to the very foot of the Andes. The average rate of 
fare is 3d. first-class, i4d. second-class, and 4d, per ton. tor freight 
per mile; accidents appear to be almost unknown, but the average 
speed is only sixteen miles an hour, The three lines owned by 
kinglish companies have a Government guarantee of 7 per cent., 
the cost of the lines has ranged trom £00UU to £.0,000 per mile, 
and the British minister adds the following observations as tv 
future railways :— 

**It is, indeed, to be hoped that the Government of Buenos Ayres 
will not lose sight of the paramount importance of encouraging 
railway enterprises, and of removing all obstacles in the way of 
their being properly carried out; should it act in a contrary spirit 
it cannot expect that foreign capital will be embarked in under- 
takings of such great utility to this country, and indeed the actual 
lines of railway that have been guaranteed by law can only be 
considered in the light of experiments made; the question of any 
extension to them being mainly d dent on the in which 
the Government may meet the engagements it has contracted in 
connection with them. 

**The works on the Central Argentine Railway were temporarily 

















suspended in consequence of the provincial governments of Santa 
Fé and Cordoba having failed to fulfil its obligations by ceding 
the land it had bound itself to give up. This difficulty, however, 
has happily met with an adjustment, and the works are being 
continued. 

“The only railway that has been constructed in this country by 
the Government, namely, the Western line, is put up to sale for 
a sum of £700,000. ‘there are four lines of railway in con- 
templation, but it is probable that many years will elapse before 
ym are constructed. The following is an enumeration of 

em :— 

**1, The Eastern Argentine Railway, in the provinces of part 
of the River Uruguay, which is effectually cl at Salto Grande 
to the passage of ships by some rapid falls. A concession for this 
peo J ~~ 4 extend over a distance of — — has been 

ie to an ish company, with a guarantee of 9 per cent. on 
£13,000 per mile, but has not been proceeded with. Should this 
line ever be completed the vast riches of the southern pro- 
vinces of the empire of the Brazils will find an outlet on the 
River Plate. 

‘**2. The Nogoya Railway is destined to connect the interior of 
the province of Entre Rios with the banks of the River P: 

This railway was surveyed in 1864 by order of the Government. 
Its length is to be sixty-four miles, but no steps have been taken 
towards its construction. 

3. The Lujan and Salto Railway, in the province of Buenos 
Ayres. This line would be a branch of the Western Railway, 
and, when completed, might lead to a further extension to Rosario, 
thus connecting that important river port with the capital of 
Buenos Ayres. 

‘*4,. The railway from Frayle Muerto to Mendoza. This line 
will not be poms. | out until the Central Argentine Railway to 
Cordoba is completed. 

‘*No line of railway in the whole of the Argentine Republic is 
likely to confer such benefits, both in a mercantile as well as ina 
political point of view, as is the Central Argentine Railway. It 
will pass through the richest lands of this country, and by con- 
necting the outlying interior provinces with that of Buenos 
Ayres, will conduce to give greater force to the general National 
Government, whose present seat is in the capital of Buenos Ayres. 
Moreover, an extension of the Central Argentine Railway would 
reach the Andine province, and be the means of developing 
the vast wealth of the mining districts. This railway, too, 
may be destined at some future day to force a passage 
through the rugged walls of the Andes, and by A -~- to 
the plains of Chilé link the waters of the Atlantic to those of the 
Pacific.” 





THE Star GAvuGcE.—The gauge used for measuring the expansion 
of guns under proof was in all probability derived fiom the ‘ Calibre 
Sar,” described by Tousard, and referred to in an order of the 
Duc de Choiseuil, dated March 31, 1766, in relation to the inspec- 
tion and proof of French cannon. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS.—The monthly 
meeting of members of this society took place on Saturday the 
2nd inst., Mr. Newton, president, in the chair. This was the first 
meeting held since the recent anniversary festival of the society, 
and it was gratifying to ascertain that the festival itself was in 
every way a success. The number of employers of engineering 
labour present was much larger than on any previous occasion of 
a similar kind, their confidence in the society was more freely ex- 
pressed, their contributions to its superannuation fund were 
liberal in the extreme, and the donations of books to the library 
amounted to sixty volumes. It is needless to state that these 
announcements were well received by the meeting of Saturday. 
Some discussion followed as to the necessity of obtaining more 
commodious rooms for the monthly assemblages, and this it was 
finally determined to accomplish forthwith. Many new members, 
honorary and ordinary, were elected or proposed, and among the 
former were Lieut.-Col. Gray, of the Mersey Steel and Ironworks 
Company, Captain MceNeile, Cheam House, Surrey, Major Palliser, 
and Alfred Blythe, Esq., C.E., of the Steam Engine Works, Lime- 
house. Mr. George F. Ansell, an honorary member of the Asso- 
ciation, next proceeded to read a paper, or, more correctly speak- 
ing, to deliver a lecture on the ‘Physical Properties of the 
Gases.” In the course of bis remarks, which were illustrated by 
many interesting and beautiful experiments, endeavoured to con- 
nect and interlace, as it were, scientitic deductions with practical 
and mechanical facts, and thus to associate chemistry with engineer- 
ing; in other words, the lecturer strove throughout, and not un- 
successfully, to impart such information to his audience as was 
most likely to be of service to them in their various occupations, 
The liquification and solidification of several of the gases were 
demonstrated by means of elaborate apparatus. Hydrogen, now 
known as a permanent gas, was generated, and of this Mr. Ansell 
said that he entertained no doubt it would one day be both liquefied 
and solidified, the result being a metal. Carbonic acid gas was 
also produced, and its characteristics, great specific gravity, &c., 
were shown. Then followed explanation of the law of gas ditfu- 
sion, which operates so beneficially for mankind, and which is 
worthy of yet deeper and more intense study. The dil.tion of 
gases, either by pressure or expausion, was dwelt upon at length 
and elucidated practically. Ventilation, too, obtained a stare of 
notice, and then came some theories in regard to steam, 
gas, and boiler explosions. Steam was itseit a gas, and 
under pressure it became incorporated with the water in 
a boiler, just as carovonic acid gas did in a bottle of 
soda waier. On the sudden opening of a valve or tap this 
gas was liberated, and being unable to escape with suffi- 
cient speed the pressure on the walls or sides of the boiler was 
increased to the poimt of rupture, and hence explosions foliowed. 
The lecturer guarded himselt irom asserting this statement to be 
anything more than what he considered a well-sustained hypo- 
thesis, and which received confirmation from te fact that boilers 
usually burst at. the time, or shortly after, tie starting of the 
engine. Olefiant gas was spoken of, and under certain circum- 
stances all gases were said to be combustible. Without following 
Mr. Ansell through his numerous series of experiments and de- 
scribing them it would be impossible to convey a correct notion of 
his lecture, and for this we have not space. It 1s rare that a 
lecturer finds a more appreciative or attentive audience than that 
which listened to his expositions on Saturday; and besides fur- 
nishing the associated foremen with many useful lessons in prac- 
tical chemistry, the lecturer supplied them with abundant ma- 
terials for thinking when his discourse was ended. He, in fact, 
removed their minds, at least pro tem., from the merely mecha- 
nical grooves in which they are wont to work, and placed 
them in the higher regions of natural philosophy. When Mr. 
Ansell had resumed his seat, the chairman invoked questions and 
discussion, and these followed in quick succession. Mr. Keyte 
vice-president, observed with regard to the matter of boiler explo- 
sions, that his experience and information on the subject led un 
vo believe that the calamities in question nut uulrejuently arose 
trom such causes as had just been mudicated. He cited some cased 
in point, and concluded by expressing lus graufcauich at having 
been present — tne lecture had *‘ set haa thineng.” Mr, Fisiwiek 
described the explosion of the boiler of a locomotive engime of 
which he had been a fortunately uninjured witness, and the cir- 
cumstances attending which seemed to confirm the truth ot Mr, 
Ansell’s hypothesis. Mr. Haughton, Mr. Briggs, and others, en- 
tered upon the question of ** priming,” its causes and inconve- 
niences. Eventually the chairman congratulated the association 
on the instructive character of the evening’s proceedings, and the 
amount of pleasure and profit which must result from them. He 
had never observed a more harmonious blending of the scientific 
with the practical than on that occasion, and he was sure that all 
present must be gratified. .\ vote of thanks, gracefully acknow- 
ledged, brought the meeting, at a very late hour, to a close, 
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NOTICE. 


The Publisher of Tur Enaiyeer begs respectfully to inti- 
mate that, in future, ve eal Pir sas oe Seven 
o'clock on Thursday evening in each week cannot possibly 
be inserted in the impression of the following day. 
Though this may be the cause of occasional inconvenience, 
it will be a satisfaction to advertisers to know that it 
results from the largely increased circulation of Tue 
ENGINEER, which necessitates the going to press at a very 
early hour on the Friday morning. The circulation of 
THE EnGInEER has increased nearly thirty per cent. 
within the last tio years, and is still rapidly and 
steadily augmenting. 


TO CORRESPONDENTS. 


*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

oa We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 

C.F. G.— We are unable to soy. 

KR. J.— Messrs. Elliott, mathematica! instrument makers, Strand. 

J.C, W.—Your letter is only suttable for our advertising columns. 

W. T. M.—Such a respirator would be useful no doubt, The difficulty would lie 
in getting the men to wear it. 

T. E. (Weston-super-Mare).— Will not stout macintosh do? 
linoleum in Newgate sireet, St. Martin’s-le-Grand, we believe. 

M. B. No book on the subject has been recently published. You will find a very 

Jair treatise on the manufacture of bricks and tiles in Weale’s series. 

T. J, W.—* Camus on the Teeth of Wheels,” You can probably obtain a copy 
from Messrs. Spon. Will not Philips’ little book answer your purpose? 

S. L.— We are quite at a loss to understand what you mean by a** machine for 
culling and splitting wood ona greater scale.” A greater scale than what? 

J. ¥,W.—Too complicated, The same purpose may be secured by using a single 
valve of proper construction. Jt is not easy to keep an equilibrium valve 





You can obtain 


N. a4.--As no census of steam engines has ever been taken in this or any other 
countrn, we are quite unable to say whether your calculations are or are rot 
corpect. 

STH4M E.NGINE,—/t is a matter for regret that there is no work ia existence on 
designing land engines. It is quite time that the subject was taken up by some 
competent authority, 

L000,— Jou will find such boilers as you want illustrated and described in the 
patant spectfications of Messrs. Shand and Mason, Messrs, Merryweather and 
Field, and Mr. W. Roberts. 

T. b.~—Many safety lamps have been so constructed that they go out on being 
opened. The miners light them again with matches. so that the precaution is 
unagailing. Oil is used, not candles, 

W. R.— We have no objection to insert a reasonable and definite statement regard - 
ing auch defects as you may consider to exist im the proposed “‘ conditions rela- 
tive to the award of prizes for coal cutiing machines ;” but we cannot give pub- 
ticity to your letter as it stands. 

C. B. H, (Mount Sorrel),— We regret that we are unable to supply you with any 
additional information, The drawings were sent to us by one of our French 
correspondents, to whom we shall be happy to forward any letter on the subject 
you may wish addressed to him. 

A GENERAL SUBSCRIBER. — Speaking broadly, chilled cast iron cannot be turned. 
However, the chill is not invariably so hard as to set all tools at defiance, and 
by careful manipulation, chilled railway wheels have been turned up with chilled 
cast tram tools. We donot know of any system by which chilled iron can be cut 
with stegl tools. 

M. N. D. (Lille).-—There is no special treatise on belting. We cannot think that 
the points raised in your letter are of much practical importance. The 
diameter referred to is that of the smaller pulley. You will find formule in 
Molesworth's Pocket-book, which are too long to reproduce here. They are gene- 
rally regarded as being perfectly accurate. 

W. W. (fpome).—1. Certainly not. Pumps will work very well at much higher 
speeds than thirty strokes per minute, 2%. The largest site will draw from the 
depth you game. 3, We have seen Messrs. Merryweather’s engine drawing from 
a depth of about &ft. at three or four strokes per minute. . Ramsbottom's 
rings do pretty well. Plain lignum vitw rings turned to fit accurately will pro- 
bably answer still better. 

T. R. N.— Yow have not stated how much money you wish to spend, and therefore 
it is not easy to reply to your question. The most useful book on the steam 
engine is Bayrne’s large treatise. His “ Catechism of the Steam Engine” you 
may read with profit if you do not wish to go to the price of the larger work. 
There is no single work on civil engineering which is itkely to suit you. 
Rankine's is perhaps the best, but it may prove too advanced. If you will 
mention a digtinct branch of civil engineering we shall be in a better position to 
advise you. 

A SUBSCRIBER (Fermoy).—i. H/ang a couple of hooks over the edge of the blast- 
pipe, so as to make the area for the escape of the steam smaller. 2. Make the 
area of the grate such that one square foot will be allowed for each horse- 
power, and from ten to sixteen square feet of heating iurfuce in the flues, fire- 
box, dc. Thys, a 4-horse boiler may have four square feet of grate surface, 
and forty of heating surface ; it will be quite iarge enough to put down with 
any 4-horse engine. If you use good coal instead of turf or wood you may 
reduce the areq of the grate by more than one-third. 


OIL TEST. 
(To the Editor of The Enyineer) 





Stk,—Your correspondents would greatly oblige me if they would favour me 
with the address of a good maker of oil test. J.8.G, 
March 8th, 1867. 


SAFETY VALVES. 
(To the Editor of The Engineer) 


Sir,—ltf * T. L. B.” turns to page 363, in “ Ciark’s Exhibited Machinery,” 
he will find engravings of Bodmer’s safety valve, p d, which p al 
the requirements which he has summed up, and which, as far as design and 
practicability are concerned, I think he will admit to be infinitely superior to 
the form he has suggested. Although Mr. Baldwin gives the results of plenty 
of experiments to prove the inefficiency of the disc valve, he gives none to 
prove the efficiency of those of the form he recommends. L. 


= 





COMBINED PLANING MACHINES. 
(To the Editor of The Engineer.) 

StR,—In reference to the combined slotting and planing machine illustrated 
and described in your jmpression of last week, will you allow me to state that 
the merit of the ai ment is entirely due to Mr. Peter Hall, of these works, 
at whose suggestion ] authorised the alteration of the first machine, about 
three years ago, the work being carried out under his personal supervision. 
As we found that this machine was very serviceable in saving the labour pre- 
viously required for moying bridge plates to different machines, and it is pro 
bable that many of them will be constructed sooner or later, I think Mr. Hall 
should have the credit of the improvement. There are now three such ma- 

hines at these works. A. ALEXANDER, 

Canada Works, Birkeghead, March 13th, 1867, 


THE INJECTOR, 
(Te the Editor of The Engineer.) 

S1r,—In the description Yap of Messrs. Brown and Wilson's donkey pump, 
i 1 your impression of the inst., you state that the injector “ will not draw 
water except from extremely moderate depths, and that it will neither draw 
nor force hot water.” Thig statement probably applies to Giffard’s injector as 
originally introduced, but you may not be aware that at least seventy-five per 
cent. of all the injectors that have been made in this country for the last few 
years have been upon Robingon and Gresham's patent principle, and many of 
those are drawing water at depths varying from 1!2ft. to 15ft., and others are 
forcing water at a temperature of 130 deg. to 140 deg. Fah. Water at this 
temperature when passed through the injector ente’s the boiler at nearly boil- 
ing point. The writer hopes ghortly to be in a position to bring before your 
notice a further improved apparatus that will have still greater advantages 
over the pump in feeding steam boilers with water. J. G. 
[Our co: lent would much oblige us by supplying some particulars of the 

pressures at which the injectors referred to, as drawing from considerable 

depths and forcing at high temperatures, work.—ED. E.)} 

THE STRENGTH OF CYLINDER COVERS. 
(To the Editor of The Engineer.) 

Str,—In reply to “U. 8. B.’s” letter in your number of March Ist, concern- 
ing the thickness of cylinder covers, allow me to give the following as the 
result of a mathematical investigation of this question :—The thickness of a 
circular plate fastened around its circumference and loaded by « uniform 
pressure is:—1. In direct proportion to the radius of the plate; that is, all 
things being equal, the cylinder cover of a steam engine being lin. for a 
cylinder of, say, 12in. diameter, it must be 2in, for a cylinder of 24in, diameter. 
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| square inch. 3. The thickness must vary ‘n indirect proportion to the square 
rot of the utmost tension allowable in any part of the plate. That is, putting 
it in a worded formula, thickness of cylinder in inches is equal to diameter of 
cylinder in inches, multiplied by the square root of the quotient = 
pressure in pounds per square inches __ 
four times the utmost tension in any part of the plate. 
For those of your readers who are not so much afraid of formule as 
“U. 8. B.” seems to be, the foregoing may be thus :— 
Let d = thickness of the plate in inches. 
r = radiusof cylinder in inches. 
P = pressure per square inches in pounds. 
K = utmost tension allowable per square inch. 


dart 


For instance, diameter of cylinder being 24in., pressure per square inch 60lb., 
| &, for cast iron, equals 5000 Ib. per square inch; thicknesss of cover = 


ef” =n ) E. BLASS. 
JS sas gin. approx 
Barop, near Dortmund, March 7th, 1867. 











MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 9th, at eight p.m.— 
Discussion upon Captain Tyler’s paper, “On Steep Gradients and Sharp 
Curves on Railways ;” and, time permitting, the following paper will be 
read: “ Memoir on the River Tyne,” by Mr. W. A. Brooks, M. Inst. C E. 

SOCIETY OF ENGINEERS.—Monday evening, March |#th, at half-past seven 
o’clock.—“ On Water and its Effects on Steam Boilers,” by Mr. H. K. 
Bamber, F.C.S. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meeting 
Monday, March 18th, at half-past eight p.m.: *‘The Conversion and kifling 
of Cast-jron Ordnance,” by Major Willian Palliser, late 18th Hussars, 





Advertisements cannot be inserted unless delivered before seven o'clock 
on Thursday evening in each week, The charge for four lines and under is 
three shillings ; each line afterwards, etyhtpence. The line averages eight words; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 158. 9d. 
Yearly (including two double numbers) £1 118. 6d, 

Uf credit be taken, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is reyrstered for transmission abroad. 

Lettters relating to the adverti: ts and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 
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STEEL ARMOUR-PLATES. 

Snort cy after the introduction of armour-plated ships, 
and in the very infancy of the famous cause, guns versus 
targets, it was discovered that cast iron shot when they 
failed to penetrate the plates against which they were 
directed, invariably broke up; and a little further ex- 
perience rendered it clear that much of the potential 
energy which should have been wholly expended on the 
destruction of the target was wasted in the disruption of 
the projectile. It became, therefore, a matter of con- 
siderable importance to select the toughest and best cast 
iron which could be had as a material for shot, and more 
patents than one were taken out for processes intended to 
impart a toughness and rigidity which the material did 
not naturally possess as it came from the blast furnace. 
Wrought iron, and even steel shot, were also used to an 
extent greatly limited by considerations of cost, and difii- 
culty of manufacture. The makers of targets were not 
idle meanwhile, and perceiving the necessity for opposing 
to the projectile a material sufficiently hard to break it up, 
they proposed the use of plates either made wholly of 
steel or faced with that metal. But, on trial, it was 
found that no reliance whatever could be placed on steel 
plates. The particulars of a single experiment carried 
out in Russia, in 1863, will suffice to explain the cause 
and manner of their failure under fire. 

A hammered steel armour plate 44in. thick was sub- 
mitted to the fire of an ordinary 68-pounder gun. The 
penetration was not quite so deep as with iron, but it was 
found that the back of the plate was broken into fragments 
behind the place of impact of the shot, by the wave of trans- 
mission, pet the plate was cracked through its whole length. 
Similar results attended the few English experiments 
made. Toughness could not be dispensed with, and every 
attempt to produce a plate which should combine the hard- 
ness of steel with the tenacity of wrought iron terminated 
unsuccessfully. From this cause, and the high price which 
must in any case have been paid for heavy steel plates, 
their adeption ceased to be contemplated by our Govern- 
ment, and up to a very recent period little or nothing has 
been said about them. 

The success which has attended the introduction of 
“chilled ” shot; certain peculiarities in the behaviour of 
these projectiles, and material improvements in the manu- 
facture of armour plates, have operated aed to re-open 
the whole question; and what may be made a very import- 
ant series of experiments commenced on Tuesday at Ports- 
mouth on board the Thunderer, floating target ship. The 
plate fired at was built up of alternate layers of steel and 
iron, on a plan suggested by Mr. George Wilson, the 
manager of Messrs. Cammel and Co.’s works, at which it 
was constructed. It weighed about five tons seven 
hundredweight, and was 7in. thick and 12ft. long, by 
3ft. llin. wide. It was secured to a timber bulkhead or 
backing 42in. thick, and the range was but 35ft. Five shots 
were directed nearly on one spot from the cast iron 68-pounder 
smooth bore gun, with charges of 14 Ib. of powder and cast 
iron shot; and two rounds were fired from an Armstrong 
7in. rifled gun, with 22 lb. of powder and a Palliser projec- 
tile. The resistance of the steel was greater than that of 
an iron plate, but official reticence has in great measure 
prevented the precise facts from transpiring. The plate 
as a whole was severely indented, cracked across in one 
place, and in another just penetrated by a Palliser shot, 
which broke yp without getting far into the backing. 
The union of the steel and iron ap to have been per- 
fect; and in one word, the entire experiment so far goes to 
show that it may be possible to introduce steel as a 
material for armour plates with some advantage. 

Now, if steel really a greater power of resist- 
ance than iron, it is evident that, other things being 
equal, we can reduce the weight of armour to be carried in 
direct proportion to its comparative increase in impregna- 





2. The thickness of the plate is directly as the square root of the pressure per 


bility. Thus we may yet find that seven inches of steel are as 





as ten inches of iron, and it is needless to point out 
ow important an influence such a fact would exert on 
many problems of naval construction. Yet it would be 
unwise, we think, to assume from the data before us alon 
that steel will really hold out such important advantages 
as may permit us to sensibly reduce the thickness of the 
plating to be carried by our ships of war. The great 
defect of “chilled” projectiles is their excessive brittleness, 
and no doubt hard steel is just the thing to bring against 
them. “Chilled” shot perform their work under much 
the same conditions, and from much the same causes, as 
those existing and operating when a candle is tired through 
a soft deal plank. But it by no means follows as a conse- 
quence that steel plates would be equally efficient in repel- 
ling steel shot, which is not only hard, but tough as well; 
ee we may point out that there is no reason whatever for 
believing that nothing but a recourse to expensive steel 
plates will enable us to cope with the “ chilled ” projectiles. 
On the contrary, there is good reason for concluding that they 
may be kept out of a ship on much easier terms. Haa- 
dened cast iron shot have little “work” in them, if we may 
use the phrase. In other words, a trifling molecular dis- 
turbance will induce fracture, and the reason that they 
have proved so successful in penetrating plates is that the 
operation is accomplished so quickly that no time is afforded 
for this performance within the shot itself. By stretching 
a bar we may increase its tensile strength at the expense 
of its power of performing internal work. The bar will 
not stretch further, but it will snap under a higher strain 
than would have sufficed to stretch it originally. Now 
change of form in a shot is analogous to stretching in a 
bar, and as change of form is to be avoided, it is well to 
use projectiles so hard that though they may break they 
cannot be distorted. Shot cast in iron moulds and unan- 
nealed are exposed to such congenital strains, due to 
their method of manufacture, that they now and then 
fly to pieces of their own accord when the temperature 
of the air falls suddenly ; and as a rule to which there is 
scarcely any exception, they are broken to pieces in 
passing through a target. Steel and wrought iron shot 
seldom or never break up under similar circumstances, 
but are found at a greater or lesser depth in the bank which 
is usually erected behind the target fired at ; Palliser shot, 
on the contrary, pass through as a species of mitrai/le. This 
is, in one sense, an advantage, as the scattering fragments 
will carry death and destruction between a ship’s decks ; 
but the fact that the shot thus break up, suggests a 
method by which they may be excluded altogether. The 
whole success of such shot depends on enabling them to 
verform all that they have got to do at one operation. 
hey cannot punch plates in detail, and it has therefore 
been proposed to divide the armour carried by a ship into 
two sections, with a space between. Thus we will sup- 
pose that a din. plate is carried outside the ship, and in- 
side, or at least at the distance of a couple of feet from this, 
a 2in. plate is to be bolted. A heavy Pallisershot would make 
nothing of plumping through 6in. of iron as a solid plate, but 
to pass through the two thinner plates arranged as we have 
described would be quite another matter. The shot would 
through the first plate easily enough, but in so doing 
cost te broken to atoms, fs the pieces would be 
effectually kept out by the second plate. It might even 
be possible to exclude “chilled” shot from the Warrior’s 
battery by the use of heavy mantlets of wire or hempen 
rope. The plating defending the ship is, we fancy, quite 
competent to break up any “chilled” shot yet made. The 
mantlet would then deal with the fragments as though 
they were so much grape shot. The scheme of 
double armour-plating has not yet been tested practically, 
and it may be found that experiment will not support the 
theory we have sketched, but it is very probable that it 
will, and in any case it would not cost much to test the 
value of mantlets. 

Cast iron projectiles may no doubt continue to prove 
very auindiie for a long time, and up to the present 
moment their triumph over all other projectiles has been 
complete. But the whole history of the struggle between 
guns and armour plates is one of alternate successes and 
reverses on either side. Cast-iron shot is now menaced 
with defeat by the introduction of steel plates, and chan 
in the method of arranging armour on a ship's side. The 
conviction has been daily gaining ground among the 
highest authorities that nothing will really ultimately serve 
our pu as a material for shot and shell but steel. That 
such projectiles will prove expensive cannot be denied, but 
efficiency must be had at any cost, and we may rest assured 
that improvements in methods of manufacture which enable 
us to produce good steel armour plates will not be unaccom- 
panied by developments which will place good and cheap 
steel shot also at our disposal. 


THE ENGINE DRIVERS’ STRIKE. 

ENGLAND is at this moment threatened with a strike 
very different in its character from any previous movement 
of the kind. The engine drivers and firemen on several 
railways have announced their intention of turning out 
unless their pay is increased, and their hours of labour 
are shortened. Hitherto the evils of a strike have only 
been felt directly by the masters and men immediately 
concerned ; its effects have only been indirectly experi- 
enced by the general public. If the puddlers struck in 
Staffordshire, iron could still be made elsewhere by those 
who possibly knew of the existence of Staffordshire or its 
puddlers only by name. Ironmasters might be ruined, 
men demoralised and reduced to utter penury and star- 
vation, the trade of an entire district lost, bat the general 
public felt and could feel little more interest than outsiders 
usually take in events with which they have little to do. 
The turn out among our Thames shipwrights did not 
materially affect the transaction of business in the City, or 
the comfort of men whose vocation in no way depended on 
the construction of vessels. A general strike among our 
engine drivers, however, would be a totally different affair. 
Carried to its fullest possible development, it would simply 
mean the total arrest of nearly all the operations of 
trade and commerce. England would fall into a state of 
syncope due to the stagnation of currents of traffic which 
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are, to her, as the flow of the life blood is to the man. It is 
no longer the employers only—in this case railway com- 
panies —who would suffer, but the public. The influence of 
such a strike would be not indirectly, but directly, felt by 
everyone in the kingdom. It would mean not only the stop- 
page of all means of personal transit, but of the Suliver y of 
mails and goods; while London, and in common with it 
many other large towns, would be as surely reduced to 
starvation by the cessation of supplies as though it were 
surrotinded by the strongest army that ever beleaguered a 
city. Under these conditions the movement possesses a 
very unusual interest, and it becomes our duty carefully to 
examine the entire question, in order to determine how 
far the attitude assumed by the men is justified by the 
position which they hold; whether the proposals they have 
put forward are such as should or should not be complied 
with by the railway companies, and what is the best course 
to pursue in order to prevent matters being pushed to 
extremities. 

The UnitedSociety of Engine Drivers and Firemen closely 
resembles most other trades’ unions in its general character, 
but its operations have hitherto been conducted in a way 
to which little exception couid be taken. lis members are 
nearly all in receipt of good wages, and there is reason to 
believe that the society is prosperous, and even wealthy—a 
fact on which the men no pes rely pretty strongly. The 
engine drivers on most of the principal lines have addressed 
memorials to their board of directors making certain 
demands in so far sufliciently courteous terms. Although 
these memorials are not lithographed, they are so similar 
in character that they may be regarded as one and the 
same. On certain lines no memorial has as yet been pre- 
sented, but there is no room to doubt that as far as the 
demand for more wages and shorter time is concerned, the 
movement will be universal in its ultimate character. It 
remains to be seen whether or not the great body of drivers 
all over the kingdom will proceed to the extreme step of a 
universal strike. The memorial contains the following 
stipulations :—“ That ten hours a day, ora run of 150 
miles, be reckoned as a day’s work. That drivers in Lon- 
don and the districts receive for the first six months 6s., 
for the second 6s. 6d., and at the end of twelve months 
7s. 6d. per day: drivers in the country, the first six 
months 6s., for the second 6s. 6d., and at the end of twelve 
months 7s. daily: tiremen in London and the districts, 
the first six months 3s. 6d., the second six months, 4s., 
and at the end of twelve months 4s. 6d. per day: fire- 
men in the country, for the first twelve months 3s. 6d., at 
the end of twelve months 4s., and after three years’ service 
4s. 6d. per day: that firemen be promoted to the situa- 
tion of drivers according to seniority or length of service; 
and that Sunday work be paid as a day and a-half.” The 
menof the Londonand Brightonand the North-Eastern lines 
have been the first to take action, and the directors of the 
latter company having refused to comply with the demands 
of the memorialists, these last have sent in their notices. 
The directors of the London and Brighton Railway gave 
no answer whatever to their men, aud on Monday last the 
whole body of drivers and firemen followed the example 
set them on the North-Eastern line. 

Now it is perfectly clear that the demands of the men 
taken en bloc are unreasonable and unfair. The increase 
of wages demanded, coupled with the reduction in time 
would represent an annual increase in working expenses 
which very few railway companies could afford. Still we 
are by no means prepared to state that the position of 
engine drivers as a body is so satisfactory in every way 
that no changes in wages or time are desirable or necessary. 
Not a little, indeed, may be said against the adoption at 
present of a rigorously conservative policy by the com- 
panies. It is probable, we think, that the case would be 
fully met by a consent on the part of the directors to accept 
the ten hours’ standard of time, the present rate of wages 
to remain unaltered. It is the less necessary to discuss 
this point at present as the scale of wages proposed by 
the men themselves is so irrational in arrangement that it 
cannot possibly be regarded as a proper basis for any new 
arrangement whatever. The number of metropolitan 
drivers is comparatively so small that we may disregard 
the slight difference between their demands and those 
of the country drivers. Beginning with the firemen 
in the country then, we find that for the first twelve 
months it is proposed that they shall receive 3s. 6d. 
per day. During this twelve months, however, the 
stoker is learning the rudiments of his business, serving 
his apprenticeship, so to speak, and is practically not 
very useful for a great part of that time. At the end 
of the year his wages are to be increased 6d. per day, 
and after three years’ service his pay is to be 4s. 6d. 
per day. According to this, the three years’ service man 
having all the experience and skill which can be acquired 
by practice, is adjudged by the union to be worth only 
six shillings a week more than the raw youth who gets on 
a footplate as fireman for the first time. If the maximum 
wages are enough, then the minimum wages are a great 
deal toomuch. ‘This inconsistency is quite as apparent when 
we come to deal with the proposed pay for drivers. During 
the first six months they are to receive 6s., during the second 
six months 6s. 6d., and at the end of the year 7s. daily. 
Thus it will be seen that the engine driver of but a single 
year’s standing is to receive as much pay as old and tried 
servants of the company. The young hands may like such 
a proposal well enough, but we are perfectly certain that 
five, ten, and fifteen years’ service men will dislike it 
exceedingly. If the men persist in maintaining such a 
system of remuneration, they will fairly lay themselves 
open to the charge of desiring to adopt one of the most 
objectionable features of thetrades union system, by setting 
up a standard of mediocrity, every stimulus to pass beyond 
which will be carefully removed. 

The wages paid to engine drivers and firemen is above 
that earned by artisans whose knowledge and skill— 
whose mental and physical capacities, in short—are about 
the same. A first-class fitter earns less money than an 
engine driver; and we cannot think that any exceptional 
circumstances exist at the moment to justify the present 
demand as regards wages. The question of time is 








quite a different matter. For several years the working 
hours of railway servants have been made the subject of 
serious complaint both by the men themselves and the 
public; and a graceful and timely concession in this direction 
on the part of the railway directors all over the kingdom, is 
not more than the engine drivers and firemen have a right 
to expect. More accidents are caused by working men 
beyond their powers than companies choose to acknow- 
ledge ; and a material reduction in the hours of labour 
would not be necessarily attended with a material pecu- 
uiary loss. The most wasteful and expensive labour which 
can be had is that of a man worn out with fatigue of body 
or mind. Drivers rather like long hours because of the 
increased pay however, and care should be taken, if 
their demands for a ten hour day are complied with, that 
the usual hours of overtime worked on all railway lines, 
are reduced in some relative proportion, otherwise it is 
certain that the travelling public will gain nothing by the 
change. 

As regards the proportions which the movement may 
ultimately reach it is impossible at present to speak with 
certainty. The men are not uniformly dissatistied with 
their pay or position. On several lines they are perfectly 
contented ; but they state that, as they belong to the 
union, they must obey its mandates at all hazards, It 
is certain that the locomotive superintendents of the 
various lines threatened will use every possible precaution 
to avert a strike, or, if it comes, to reduce the mischief. 
Meetings for consultation have already taken place, and a 
very few days will suttice to develope a thorough under- 
standing between the officers of the great companies from 
one end of the kingdom to the other. Although the men 
wield a vast power, it must not be supposed that they will 
tind it all plain sailing. In the infancy of the Kastern 
Counties line, many years since, the men struck in a body. 
Mr. John Braithwaite, locomotive superintendent at the 
time, turned out the same morning with certain gentlemen 
apprentices and a few fitters, and worked his traffic as 
though nothing had happened. The men returned to 
their work in a very short time completely beaten. 
The condition of modern railway traiiic preciudes the 
locomotive superintendents of 1567 from tollowing Mr. 
Braithwaite’s example with equal success. But there are 
always a certain number of men out of work, and of non- 
unionists, who could probably enable a limited service to 
be worked for atime. Again, if the movement be not 
general, themen wiil tind that they will have great difficulties 
to contend with in the fact that many companies work 
over lines not theirown. ‘Thus, for example, if the men 
on the Great Northern struck, that line might still be 
worked as far as Hitchin by Midland trains; for, although 
Midland drivers might retuse to go to the assistance of the 
Great Northern Company against their fellows, they could 
not refuse to stop at stations between Hitchen and London. 
The important metropolitan trattic between Farringdon- 
street, Ludgate, and Victoria could be worked by the 
South-Western Company if the men of the London, Chat- 
ham, and Dover line struck, and vice versa; what holds 
good in these cases would be also found to apply much more 
fully down the country. There is every reason to hope, how- 
ever, that nothing like a serious rupture will take place 
between the engine drivers of England and their employers. 
It is quite possible that they have asked for a good deal in 
order to obtain a little. Hitherto they have manifested 
much good sense, aud their union has not as yet figured 
objectionably before the public. We cannot think, there- 
fore, that the men will be found impracticable. ihat they 
deserve some concession has long been sutliciently obvious, 
and we trust that both directors and men will have the 
wisdom to arrange the matter in a friendly spirit. That 
the demands of the men are excessive is, we think, sutlici- 
ently clear. Yet if a strike takes place, directors will cer- 
tainly not be held blameless by the public at large, and 
they will, we think, do well to strengthen their position by 
making such moderate and judicious concessions to the 
men as a careful consideration of all the circumstances of 
the case, conducted in a spirit more of liberality than of 
strict justice, may warrant. 


IRONCLAD SHIPS. 

Sexce the publication of our last article on ironclad 
ships, we have received letters on the subject taking 
exception to certain statements which we have advanced. 
These letters were not intended by their writers for pub- 
lication, but there can be no possible objection to replying 
to them here. Indeed as they represent as far as they 
go, the best that can be said in favour of the turretted 
monitor by men who are not disposed to lose a single 
point, they constitute an excellent subject for discussion. 
it will be remembered that we sketched the principal 
characteristics of a vessel intended to combine a tair 
amount of accommodation for a crew with all the impreg- 
nability possessed by the American monitor; and this 
we proposed to efiect by constructing a vessel which, up to 
a certain point, should resemble a monitor in every respect, 
except that instead of one or more turrets she would be 
fitted with a central casemate or box, Mr. Reed’s favourite 
—or whilom favourite—method of protecting guns. For- 
ward and aft of this casemate a light living deck made of 
thin steel plates, would be provided for the accommodation 
of the crew, the position and arrangement of this deck 
and the casemate being such that the crew could fire at 
pleasure two guns right ahead or right astern, the line of 
fire being parallel with the keel and in no way interfering 
with the light rigging which it was proposed the ship 
should carry. Against this design, it is urged by our 
correspondents, in the tirst place, that the armour would 
not be used to as much advantage in a casemate as 
in a turret, because a monitor carrying six guns could 
bring them all to bear at once as a broadside, whereas the 
casemate ship’s maximum power of offence would be repre- 
sented by a broadside of three guns. In the second place, 
it is argued that a ship of 280ft. long and 47ft. beam could 
not carry the required weight and possess the power of 
steaming fast; and, lastly, we have been told that our 
design would be nearly perfect if we had supplied turrets 
instead of a casemate. 








Now it fortunately happens that satisfactory replies may 
be given to these objections without trenching much 
on the theoretical. The argument against the casemate 
and in favour of the turret, 1 on the weight of broad- 
side which can be fired under each system is exceedingly 
old, and has been frequently discussed. The advocates of 
the casemate, however, have generally overlooked a ve 
strong point in their favour, and contented themselves 
with assuming that the casemated ship could mount more 
guns than the turret ship and so restore the balance of 
equality, which, they tacitly admitted, could not otherwise 
exist. We have no intention of resorting to a similar line 
of defence. All that the advocates of the turret urge is 
perfectly true within certain limits, and they would have 
a very strong point in their favour indeed, if naval engage- 
ments were to be settled by a single discharge from the con- 
tending ships. But thetrue question at issue isnot the weight 
of metal which can be fired in a single broadside, but, other 
things being equal, the weight of metal which can be fired 
in a given time. It is quite clear that of two ships, each 
fitted, say, with a 300-pounder gun, that which can fire the 
greatest number of rounds in a quarter of an hour, or half an 
hour, or even in five minutes, possesses the greatest power 
of offence; and it is manifest, further, that a ship mount- 
ing two 300-pounder guns each of which she can only fire 
once in three minutes, will not be so dangerous a foe in one 
sense as another ship which, though carrying but a single 
300-pounder gun, can fire a round per minute. This is pre- 
cisely the point in which the broadside ship has the advantage 
over the turret. If it can be shown that the casemate 
ship mounting three guns on a broadside, can fire as many 
rounds in half an hour as a turret ship opposing six guns 
to her, it is clear that the casemate ship should be fully as 
eflicient as her foe. We are content to rest here, although 
we might press forward and show that the turret ship 
must leave one side undefended to avail herself of the 
advantage claimed, while the broadside ship utilises but 
half her offensive power. Setting this point on one side, 
it remains for us to prove that the broadside ship can 
work her guns faster than the turret ship. In order to do 
this it is only necessary to turn to the reports of such 
experiments as have been made to determine the speed 
with which guns can be worked in turrets and on the 
broadside. From the best American authorities we learn 
that the heavy guns carried by the monitors can fire but 
one round in three minutes or thereabouts, which is easily 
understood when we bear in mind that the guns are 
loaded with a jointed rammer, constructed on much 
the same principle as a chimney-sweeping machine. 
Our 300-pounder guns are much lighter and more 
easily handled than the U.S. l5in. gun; and for de- 
finite particulars as to the rate at which it can 
be worked in a turret, we have only to turn to the 
“minutes of evidence given before the committee on turret 
ships,” in 1865. At p. 65 we find that Captain A. C. 
Key stated that “the shortest interval between any two 
rounds fired on board the Royal Sovereign was in the 
single turret; it was one minute twenty-two seconds.” 
The mean of ten rounds was, for the single turret, one 
minute forty-three seconds; for the double turret, one 
minute fifty-four seconds. It appears from this that, 
in round numbers, not more than ten shots can 
be fired from any gun on board the Royal Sovereign 
in seventeen minutes. We have no reason to think 
that every exertion was not made by Captain Key to work 
his guns rapidly. We will assume, however, that it is 
possible to fire ten roands in fifteen minutes, and we 
believe that in admitting this we suppose the existence of a 
fact which really has no existence. it is to the last degree 
questionable if sucha result has ever been obtained under any 
circumstances with a double turret mounting 300 pounder 
guns. Now let us compare this assumed fact with the actual 
results obtained on board the Bellerophon and the Minotaur 
during the competitive trials, the particulars of which have 
been tully reported in THe Enoineer.* On board the 
Minotaur seventy rounds were fired from the twelve-ton 
gun, mounted on Captain Scott’s carriage, in thirty-seven 
minutes forty-eight seconds, or very nearly two rounds 
per minute. From these data it is clear, we think, that for 
each round fired by a twelve-ton gun mounted in a turret, 
a similar gun mounted in a properly constructed casemate, 
could fire two. If this assumption be correct, and the 
data on which it is based bave long become matters of in- 
disputable fact, the only advantage which the turret could 
have possessed over the casemate disappears. The three 
guns of the latter vessel become quite as competent to work 
mischief as the six guns carried by her foe. 

The second objection, to wit, that the ship we proposed 
would be too small for the weights to be carried, may be 
dismissed in a moment. We did not put forward the pro- 
posed dimensions as the best or the only ones which could 
be adopted. ‘They served our purpose as illustrating a 
principle, and were not intended to represent the finalities 
of practice. The good or bad quality of the design depends 
very little indeed on questions connected with the dimen- 
sions we selected. These would give a displacement of 
4000 to 5000 tons, according to the draught, which 
should be enough; whether it is or is not affects the real 
questions at issue so slightly that we shall not further 
discuss the point. 

There remains, then, for consideration but one question, 
“Why not adopt the turret, and combine it instead of a 
casemate with a living deck?” The answer may be ex- 
pressed in a very few words. A turret cannot be combined 
with a living deck without sacrificing the power of firing 
right a-head, unless, indeed, the turret is raised to such a 
height that the weight of armour to be carried must be 
enormously increased, and the greatest advantage of the 
monitor system totally lost. The facts of the case should 
be so obvious as to require no explanation whatever. If 
any of our readers are in doubt, we would advise them by 
all means to set about preparing designs for a turret ship to 
mount six guns, her port sills to be 4ft. above the water line, 
a living deck to run forward and aft from bow to stern 
over the armour-plated deck, near the surface of the water, 
and the ship to be capable of carrying sail and sighting 


* March 16th, 1866. 
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her guns end on to a foe. We freely admit that such a ship 
would not only be better than any that we can propose, 
but infinitely superior to the very best ship which the 
talent of England, France, or America has, up to the pre- 
sent, been able to produce. Unfortunately such a ship is 
an impossibility. 

NOTES ON PRIVATE BILLS. 

Tue corridors have not as yet assumed the crowded and bustling 
aspect which characterises the height of the session, nor are they 
likely to do so any time within the next twelve or fourteen 
months. Onlya few of the committee-rooms are open, and those, 
in most cases, only for an hour or so per day, 80 as to dispose of 
formal business. Groups of three or four persons are to be seen 
at the commencement of the corridor, or at the end of the long 
vista on each side, indicating the localities where referees, com- 
mittees, or other authorities are transacting business. At the 
extreme end of the Commons’ range of committee-rooms to the 
right, the Referees’ Courts A and B hold their sittings as before. 
In the first room on the left, the most important inquiry which 
has yet occupied the attention of members is being prosecuted— 
we refer to Mr. Ayrton’s committee of inquiry concerning the 
taxation and management of the metropolis. This committee is 
taking evidence that will doubtless furnish ample material for 
a bulky and valuable blue book touching the financial and 
general municipal affairs and management of “the great metro- 
polis.” The committee, a large one, includes some very compe- 
tent members, who take an active part in the proceedings, not 
very much to the satisfaction of witnesses in some instances, 
Mr. Scott, the City Chamberlain, who was examined on Wednes- 
day, must have felt as a toad under the harrow, during the long 

cross-examination we must call it—which he was put through 
by Mr. Tite and the chairman. Mr. Alderman Lawrence also 
asked many pertinent questions, but he did his spiriting gently, 
but the philosophical member for Westminster let the committee, 
and the counsel, and the witnesses, have it all their own way, and 
slept the sleep of the innocent during a part of the proceedings. 
In the evidence of Mr. Scott it came out that the basis of the rate 
for the city of London has now reached to £2,100,000, but the 
justice of this basis was, he stated, in dispute. The maximum 
“consolidated ” rate chargeable by the city of London is 1s. 6d. 
in the pound. Mr. Scott’s evidence in chief related principally 
to the justice and necessity of an extended area, or other 
sources than the city of London proper, from which to raise the 
capital necessary fur the Holborn Valley and other City improve- 
ments connected therewith, which would benefit the metropolis 
generally. 

The Referees’ Courts A and B are presided over by Colonel 
Stuart and Mr. Basil Woodd, assisted by Sir John Duckworth, 
Mr. Hassard, Mr. Rickards, and one or two members, who re- 
lieve each other. The referees have reported on a number of 
bills, and the committees will have no occasion, after the com- 
mencement of their sittings on Monday next, to complain that 
the referees’ carriage stops the way. ‘Twelve groups of railway 
bills have been arranged, and several of the committees for these 
have been appointed. Thirteen groups of gas, water, drainage, 
road improvement, dock, ferry, fishery, and other mis- 
cellaneous private bills have also been arranged, and one at least 
of the committees appointed to deal with them. In the course 
of a fortnight the committees may be expected to be in full 
operation. This session their labour will be lightened by two 


causes—first, that the number of bills to be dealt with is small; 


and, second, on account of the sensible arrangement that has | 


been determined upon, that a certain class of bills—gas, water, 
and the like—are to be dealt with in their entirety by the 
referees, and reported upon by them direct to the House, an 
arrangement that will save much time and expense to both pro- 
moters and opponents. 

During the present week the committees may be said to have 
been in full session, and a large amount of business has been 
got through. Amongst other bills advanced important stages 
are the Milford Haven Dock and Railway Bill, and the 
Northumberland Central, the preambles of which have been 
declared proved with certain unimportant amendments, as also 
of the South-Eastern and the London, Brighton, and South 
Coast, in Sir Ed. Colebrooke’s committee for Group 1, and of 
the Bedford and Northampton in Group 4. 
chairman. 


The referees’ courts have also been sitting daily during the | 


week, and have disposed of a number of important bills. 
A few of the committees still remain to be appointed, but, 
judging from the progress made during the week with Groups 


1, 4, 6, 9, 10, and 11, these may be expected to be cleared off in | 
a few days more, and the greater part of the business disposed | 


of before the Easter recess. 
THURSDAY EVENING. 

Today the Lords’ committees have been at work, Lord 
Sidney's with the Redhill and Warwick Town Waterworks, and 
Lord Kimberley’s upon the Bradford Canal. At the last-named 
inquiry no fewer than six gentlemen, Q.C.’s, were retained, with 
juniors in addition. 

In the committees the most interesting proceedings have been 
those in Group 1, in which a cause célébre of the session reached 
very nearly its final stage, namely, the Crystal Palace and East 
London High Level Junction Railway. This, although only a 
short line as regards new works, is reckoned one of very great 
importance, as likely to bring a large amount of traffic from the 


north of the Thames vid the old Tunnel to the Crystal Palace | 


on the High Level line. The bill was very strongly supported, 
and not very successfully opposed, by the Brighton Company, 
who were really the only opponents. It may be expected to be 
carried. 

To-day, also, the Scottish and Irish combatants in Group 10, 
Mr. Stanley chairman, and Group 11, Mr. Dent chairman, have 
been in full force. The results we must defer till our next. 





On the 8th inst., at 7, Theberton-street, Islington, WILLIAM WILKINSON 
NICHOLSON, C.E., in his 67th year. Friends will please accept this intimation. 


ACTUAL AND NoMINAL Horse-Power.—The actual or indicated 
horse-power of the screw engines of our navy is usually from four 
to five times the nominal, but the introduction of various improve- 
ments widens the disparity daily. The engines of the Bellero- 
phon worked up to more than six times the nominal power, and 
the result was very properly regarded as an admirable proof of the 
excellence of Messrs Penn’s machinery. But a result has recently 
been obtained by Messrs. Maudslays and Field which throw all 
previous performances of the kind into the shade. On her trial trip 
the engines of H.M.S Vestal, 300-horse power nominal, worked 
up to 2138-horse power indicated, or, as nearly as may be, seven 
and a quarter times thenominal power. This is by far the 
largest proportion of actual to nominal power ever obtained with 
any of the new class of engines fitted in Admiralty ships, and the 


fact speaksstrongly in favour of Messrs. Maudslays and Fields three- 


cylinder engines. 








Sir F. Goldsmid | 





LETTERS TO THE EDITOR. 
(Continued from page 233), 





STRENGTH AND STIFFNESS OF ARCHED RIBS. 


Sir,—As I observe that one of ay correspondents has asked a 
question respecting the applicability of the formule in my work 
on civil engineering to arched ribs of forms different from the 
common parabola, I beg leave to make the following explana- 
tion :— 

The mathematical investigation in that work, extending from 
page 297 to page 301, and its results, as expressed in the equations 
numbered from 1 to 15 inclusive, are applicable to arched ribs of 
all figures whatsoever, under vertical loads distributed in any 
manner, provided the rib depends altogether on its own stiffness, 
and not on the additional stiffening effect of bracing in the span- 
drils. In that series of equations the horizontal and vertical co- 
ordinates of the centre line of the arch are denoted by x and y 
respectively, x being measured from one of the abutments, and » 
downwards from the level of the crown of the centre line of the 
rib; and in order to convert those equations into a series of 
formulz for arches of a particular form, the value of y in terms of 
z is to be substituted for y in each equation. For example, if the 


arch is parabolic and of the span / and rise k, we have y = a 


4 ~~’ *, and this substitution produces the formule of the 


pages from 304 to 313. 
For a semi-elliptic rib let / be the span and & the rise ; then 


y =k fi—2V (5 -%)}s 


kd 
and this value being substituted for y in the equations from 1 to 
15 will produce the formule for a rib of that figure, which are 
much more intricate than those for a parabolic rib. 

In practice, however, that intricacy may be avoided, because a 
rib with a semi-elliptic intrados may be made safe, as regards 
strength, by so designing its figure as to contain within its material 
a parabolic rib of the proper strength. In order that such may be 
the case the depth and the radius of curvature of the elliptic rib at 
its crown pte 2 be the same with those of the parabolic rib, and 
the rise of the elliptic intrados will, consequently, be twice that 
of the parabolic line of resistance. 

W. J. MacquoRN RANKINE. 
Glasgow University, 11th March, 1867. 


THE VELOCITY OF STEAM. 


S1r,—In Mr. Thomas Baldwin’s letter on the above subject in 
your journal of last week, he makes no reference to my theo- 
retical deductions and experimental results with which Mr. 
Froude agrees, as far as that gentleman’s theory and experiments 
extended, but which differ so widely from those given by the 
theory adopted by Mr. Baldwin. 

I pens admit that I am not prepared to point out any error 
in that theory, but as by the adoption of another theory, which 
appears to me more direct and reliable, and at least equally as 
unimpeachable, I arrive at|very different conclusions, which have 
the very considerable advantage of being supported by the ‘“‘ logic 
of facts” with which they agree minutely through a wide range 
of experiments, whereas the other theory, as far as Iam aware, 
is not supported by any experiments, I think mine deserves at 
least some consideration. 

The theory which Mr. Baldwin favours involves, as one of its 
deductions, that if there were a perfect vacuum outside of a 
boiler there would be no possibility of steam escaping from it 
though it were full of holes, and that the greater the pressure in 
the boiler the greater the impossibility of the steam getting out. 
Now the miracle of dividing the Red Sea was nothing to this, and 
ordinary minds, before believing in such a theory, naturally want 
to see some evidence of its truth. 

Without taking so extreme a case as the last I shall give just 
one instance to illustrate the difference between my theory and 
experiments and the other theory. In THE ENGINEER of Feb. 
15th, page 146, Table II., Mr. Baldwin makes the velocity of steam 


| at a total pressure of 60 Ib. into the air, 613ft. per second; and this 


on the supposition of no loss from friction or from any other 
cause, whereas I obtained experimentally under those circum- 
stances 970ft. per second, to which, if 5 per cent. be added as an 
allowance for friction, we should have 1018ft. per second, or 
within 10ft. per second of my theoretical velocity, and at all 
other pressures my experiments nearly as well with my 
theory. 

The proportionate velocities by the two theories, up to a 


certain point, are as WV hyp. log. ? to v * = * adopting 
z ‘ 


| Mr. Balwin’s notation, or as o hyp. log . to of Z—Fe 


> =F 
P. 
adopting mine; but there is the further difference that, whereas 


the (hyp log. 2) line diverges further and further from facts, 


| till, on account of the distances, they are completely lost sight of; 


the (? : 
x 


gradual curve, till at a certain point it comes alongside of another 
train, running tangentially to its curve and at the same rate, 
when I quietly step out of the one train into the other, and have 
the satisfaction of finding myself as close to facts all the rest of 
the way as I had been the first part, and consequently experience 
no feelings of regret at having left the first train for the entire 
use of those who prefer abstract mathematical theories to the 
conjunction of logic and probabilities. R. D. NAPIER. 
Birkenhead, March 11th, 1867. 

P.S. —I beg to refer Mr. Baldwin to my letters on the subject in 
THE ENGINEER of January 4th, 18th, and 25th, and February Ist and 
8th, and to that of your correspondent “‘ D. F.,” pony be same 
subject in February Ist. 


) train which leaves the same station makes a 





ON THE PRODUCTION OF HIGH TEMPERATURES. 


Srr,—You have called attention in your article of the 4th 
January last to methods of generating heat, proposed or in use, 
permit me to make a few remarks on the subject. Let C repre- 
sent carbon, coal, coke, or charcoal. When it combines with O, 
the oxygen of the atmosphere, it forms carbonic oxide gas CO, 
and evolves 2700 deg. Fah. of available heat. 

C+ CO = 2730° heat. 
This carbonic oxide gas i di bi with another 
~~ of oxygen and becomes carbonic acid gas and evolves 2700° 


heat. 
CO + O = CO? = 2700° heat. 

The two evolutions of heat added together make 5400°, and is 
the greatest heat ever attained when carbon combines or burns 
with the oxygen of the atmosphere at ordinary temperatures. 
Carbonic acid being in its highest state of oxidation will not com- 
bine with any more oxygen, and, consequently, will not burn; but 
it will combine with carbon, without loss of heat --or, in other 


+a) 





, words, if CO’, or, we may say, for the sake of illustration, COO, 


in deoxidising itself of one of its atoms of oxygen in the presence 
of carbon, C, becomes CO and O; and in thus divesting itself of 
one of its atoms of — does lose as much heat as it had pre- 
viously gained in combining, then, at the same moment of time, 
this freed atom of oxygen immediately combines with an atom of 
carbon, C becomes CO, and evolves as much heat as the CO* had 
lost: so that the whole operation is performed without loss of 





| a distance above the second tier 





heat. CO? + C = 2CO without loss of heat; or COO becomi 
CO and O loses heat, and the O thus set free combining with 
makes heat. 

It is the oxygen consumed that gives the measure of the heat, 
and not the metal with which it combines. 

Neilson, of Glasgow, proposed to heat the oxygen of the atmo- 
sphere before burning it, and thus obtaining a higher degree of 
heat. Accordingly in smelting iron ores the hot blast was intro- 
duced at a temperature of about 800°, which, added to 5400°, makes 
6200’, the greatest heat ever attained up to the present time, or 
nearly so. 

It is apparent that when carbon and the oxygen of the atmo- 
sphere combine they will evolve 2700° heat additional, no matter 
what temperature they may have before combining, whether at 
zero, to raise a heat of 2700" above zero, or whether at 20,000 
above zero, to raise a heat of 22,700, 

In order to obtain a high degree of heat let us cause the hot 
carbonic acid obtained by this first combustion to pass through a 
wall of carbon that it has raised to the same temperature as itself, 
and it thereby becomes changed to carbonic oxide without loss ‘of 
heat. Thus CO‘ + C = 2CO without loss of heat. 

Now let us cause to be impinged upon this carbonic oxide of 
5400° a fresh supply of the oxygen of the atmosphere, and combi- 
nation takes place, and 2700° heat is evolved. Thus 2CO of tem- 
perature 5400° + OO = 2 CO*, and 2700° heat evolved gives 
8100° total. 

Repeat the operation, and 2CO* of temperature 8100° passing 
through CC coal of temperature 8100°, becomes 4CO of tempera- 
ture $100", and 4CO with a blast of four volumes of the oxygen 
of the atmosphere, evolving 2700° heat, becomes four volumes of 
carbonic acid of temperature 10,800°. Thus 4CO + OOOO = 
4CO? = 2700° additional heat. ' 

To recapitulate C + O = CO = 2700° heat 
CO + O = CO? = 2700° 


5400° cold blast. 
Add heated air applied at 800° = 6200° hot blast, 
CO? + C = 2CO without loss of heat, 
2CO + OO = 2CO*? = 2700° additional heat, 





8900° total. 
200? + CC = 4CO without loss of heat, 
4CO + OOOO = 4CO? = 2700° additional heat; 





11,600° total. 


Application to a blast fur- ss 


nace, to which has to be acded t > 
the temperature of the blast / \ 
blown in. Let A be a blast j \ 
furnace, 4, b, the first tier of / 

tuyeres at top of the hearth, A \ 


c, ¢, the second tier of tuyeres 
at 3jft. or 4ft. above first tier; 
d, d, the third tier of tuyeres, 
at 5ft. or 6ft. above second tier. 
The first tier of tuyeres are to 
blow in one-fourth of the whole 
blast. The second tier of 
tuyeres are to blow in one- 
fourth of the whole blast at 
such a distance above the first 
tier as that the blast blown in 
by the first tier shall have be- 
come deoxodised into hot car- 
bonic oxide gas. The third tier 
of tuyeres are to blow in one- 
half of the whole blast at such 


as that the same process shall 
have taken place. 

The whole of the blast blown in at its high heat of 10°800° Fah., 
will operate on the iron ore at a height of 5ft. or 6ft. above the 
third tier of tuyeres, which ore, melting, will ran down into the 
hearth. The advantages to be derived ure, the saving of fuel, at 
least one-half; the furnace producing more metal, at least twice 
as much; the better quality of the metal, soft grey; the whole of 
the metal that the ore contains, no loss; the being the master of 
the furnace, instead of, as hitherto, its slave. 

If we suppose the heat of a blast furnace blown with hot air to 
be 6200°, and if we suppose the melting point of the ore to be 
3000°, then the heat available in smelting is the heat above its 
melting point, or 3200°; so if by three tiers of tuyeres we raise the 
heat to 11,600°, the heat available will be 8600°, or nearly three 
times as much, and although the total heat is only twice, the value 
of that heat in smelting is nearly three times. 


There have been blast furnaces worked with two tiers of tuyeres 
that have failed to be of 
more value than those 
worked with one tier of 
tuyeres. They have been 
tried on the vain supposi- 
tion that more air could be 
t blown in, and not with the 
wig "ee to create greater 
LAST ¢am—>—— ! heat. 

. iat Let the figure A be a 
| ‘4 barrel with one bung-hole 
of 2in. diameter, and one 
vent-hole of 2in. diameter, 
and let the pressure of air 
blown in at bung-hole be 
3lb. It is evident that no 
more air could be blown in through the bung-hole than the 
vent hole allows to go out, and the inside of the barrel is the 

same as a swollen pipe. 

Now, whether there be one bung-hole or a dozen, no more air 
could be blown in than the vent-hole would allow to pass out; so 
to increase the number of tuyeres in a furnace, is not to increase 
the blast blown in, but only to divide it. 

Let B be a section of a blast 
furnace, and C the zone of fusion, 
The zone of fusion represents 
the head of the barrel, and 
as long as its total resistance is 
equal to 3 lb. pressure, no 
increased number of tuyeres 
blowing in below will throw 
more air in the furnace. So 
that two tiers of tuyeres blow- 
ing in air below the zone of 
fusion combine together and 
make one blast, valuable as the 
first combustion at the zone of fusion, and this is the present 
process. 

But if we blow in one-half of the whole blast at the lower tier 
of tuyeres, and allow this blast to blow on coal until it has burnt 
into carbonic acid, and afterwards by its passage through the hot 
coal above has become changed into carbonic oxide, and at this 
point blow in the other half of the whole blast, there will be a 
second combustion of the oxygen of the second blast and the hot 
carbonic oxide of the first blast, and the heat generated will con- 
sist of the heat of the carbonic oxide, plus the heat generated by 
the second combustion, and be a total of 50 per cent. additional. 

Again, if we blow in one-fourth of the whole blast at the lower 
tier of tuyeres, and one-fourth of the whole blast at the second 
tier of tuyeres, and one-half of the whole blast at the third tier of 
tuyeres, the heat generated will consist of the heat of the carbonic 
oxide, plus the heat generated by the third combustion, and be a 
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total of 100 per cent. additional; and the iron ore melted having 
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to pass through a much longer column of hot coke in its descent to 
the hearth will take up all the carbon possible and be of soft grey 
character. 

Another illustration. Heat may be represented as having 
intensity at the moment of its being generated, which becomes 
lessened by diffusion amongst the elements surrounding it. 

One atom of oxygen combining with one atom of hydrogen 
evolves 5400° of heat. 

One pound of oxygen combining with hydrogen raises one 
pound of water 5400°, viz., 301b. water from 32° to 212°. 

Oxygen heated to a temperature of 3000°, and hydrogen heated 
to a temperature of °, when combining would evolve 
5400° + 3000° = 8400° total. 

Oxygen heated to a temperature of 3000°, and hydrogen heated 
to a temperature of 0 zero, when combining would evolve 
5400° + 3000" — 6900° total. 

Oxygen heated toa temperature of 0° zero, and hydrogen heated 
to a temperature of 3000°, when combining would evolve 


5400° + 3000" — 6900 total. 


The product is water immediately dissipated in the form of 
vapour, and for ever after inert matter as regards raising heat. 
Let us look at carbon and oxygen:—1 1b. of oxygen burning with 
carbon evolves 5400° heat, viz., raises 301b. of water from 32° to 
212°. The nitrogen of the air, which is four-fifths of the whole, 
takes one half of the heat and leaves 2700° available. 
So C + O = CO = 2700" heat. 
CO + O = CO? = 2700° heat. 





5400° total. 
CO? + C = 2 CO, without loss of heat. 
The product is 4 vols. carbonic oxide + 8 vols. nitrogen = 
12 vols. total, with an average of 5400° heat. 
‘a When the operation began there were entering into combina- 
ion— 


One vol. carbon } forming eer) forming deoxidised 

One vol. oxygen § bonic oxide >carbonic into ) giving 
One vol. oxygen J acid carbonic \ out 5400° 
One vol. carbon oxide. \ heat. * 


Eight vols nitrogen } 

Four vols. of elements active + 8 vols. of elements inert = 
total value 5400°. 

When this operation is completed there are 4 vols. of carbonic 
oxide and 8 vols. of nitrogen; or 4 vols. of elements active and 
8 vols. of elements inert. 

At the close of the operation there are as many active and inert 
volumes of elements as there were at the beginning; the only 
difference being that whereas the first operation began with all 
the twelve volumes of elements at zero, it finishes with all the 
twelve volumes of elements at 5400° temperature. 

Thus is the first step made good, and we begin the second 
operation with the advantage of half our materials at 5400° 
temperature, and so advance 50 per cent. in heat at each opera- 
tion. tT. ¥. 3B. 

Pittsburgh, U.S., 31st January, 1867. 





ON THE MEANS FOR TURNING TO PROFITABLE ACCOUNT 
THE INDUCTIVE CHARGE IN LONG ELECTRICAL CABLES. 
Sitr,—We want to know the nature of electrical induction, and 
first as to how it uiffers from electrical conduction. Both con- 
duction and induction accompany charge, or to speak more 
definitely, both are its consequences, results of the definiteness of 
electrical attraction. Whenever neutral electricity,is dismissed by 
a positive charge from any body to attract some other body, which 
in its turn is thereby thrown into an inducteous condition, the 
dismissal is actual and the result conduction when the freed 
electricity can pass toward the body it newly attracts, and only 
virtual and the result induction when it cannot so pass, but has to 
act on new matter from its old locality. This is a complete though 
short definition of the difference between conduction and induc- 
tion. But whether one or the other or both become the effect of 
an electrical charge, the intensity of the electrical effect is always 
on mechanical principles in equilibrium with the intensity of the 
electrical cause, wherefrom it follows that whenever conduction 
and induction are simultaneously set up by the charge thrown into 
a telegraph cable the two electrical actions must ily be of 
the same intensity. This is a rule without an exception, for 
although the intensities along the line will vary with its connec- 
tions and surroundi aud with its relation to the source of 
electricity, whatever the intensity of conduction is at any place 

there will the intensity of induction be precisely equal to it. 

But although in obedience to the mechanical axiom relating to 
action and reaction unequal electrical intensities cannot be put 
into communication without becoming equal, the quantities of 
electricity exhibiting equal intensities will not be equal. This 
fact is a consequence of the newly discovered law which teaches 
that the intensity of electricial action is in proportion to the 
square of the quantity of electricity acting on a given quantity of 
common matter. By that law, if on no other principle, electrical 
charge distributes itself, and the distribution is to the full extent 
of the common matter which the electricity can find to act induc- 
tively or conductively upon, one kind of matter being superior to 
another kind—quantity for quantity—by virtue of the properties 
we term the specific capacities. This finding of common matter 
for the charge to act upon by the induction is contributed to by 
the conduction, which may distribute either the communicated 
charge or the electricity which its induction sets free, to find itself 
in either case surrounded by a greater extent of inducteous 
matter. It is obvious that distribution must in all cases be pro- 
voked by the law in question, because it effects a reduction in the 
suin total of an existing electrical intensity; for supposing the 
intensity to be equal to 4, it falls to 1 on the electrical action 
acquiring a double distribution, thus occasioning an absolute 
return half-way towards the equilibrium of nature, 1 X the distri- 
bution, 2 being half as great as 4. 

Now, on these simple principles of electrical action, which will 
be perfectly intelligible to every engineer, we see how it is not only 
that charge accompanies conduction, but how either is made to 
predominate over the other, and we shall find, by pursuing the 
subject, that they place the evil of charge entirely under our 
control. But let us first trace the magnitude of the evil, and 
then we shall know the importance of getting rid of it. 

With every signal we must send electricity through the signalling 
instrument in quantity which may be greater or less in proportion 
to its sensibility, and although we cannot define absolutely what 
that quantity must be in any case, we shall be safe in assuming 
that under general circumstances it need not exceed what could 
find a lodgment in an ordinary submerged cable one mile in length, 
with its distant end not put to earth, which would, of course, be only 
1-2500th part of what would lodge under the same conditions in 
an insulated cable that number of miles long. Now, by uninsulating 
the longer cable at one of its ends while its other end was main- 
tained in connection with the source of its electricity, as we should 
have to do in working it, only about half its charge, amounting to 
1250 parts of electricity, each equal to the charge assumed as com- 
petent to produce a signal, would remain in it, great part of which 
would have to re-enter it every time the cable had its connection 
broken and renewed with the source of supply for repeating the 
performance of its office, from which we must necessarily conclude 
that the time occupied by the conduction into the wire of the 
electricity which had to take possession of it was, like the quan- 
tity of electricity, much greater than the signal absolutely required 
—a fact which we can easily conceive to reduce the 115 signals in a 
second, equal to 276 words in a minute, which electrical conduction 
is competent to give us through a cable 2500 miles long, to the ten 
or twelve words we should possibly obtain by dexterous practice, 
so that we need seek for no other cause for the retardation of sub- 
marine signalling. 








If we com 2500 miles of submerged cable with an equal 
length of aerial telegraph, both supposed to have their far ends 
disconnected from earth, we shall perceive this difference between 
them, while in both cases the charge may be distributed over the 
same extent of wire, and have the same intensity, the latter being, 
of course, in each case equal to that of the source of electricity; in 
the one case the electricity virtually set free in the atmosphere by 
induction will not y conduction to find an increase of dis- 
tribution, and in the other case it will so pass for increased dis- 
tribution, inasmuch as it will escape from the portion of water 
most contiguous to the cable to reach the surface of the ocean and 
earth, from which it will act inductively on the atmosphere, that 
is, os it do not find opportunity to combine normally with its 
equivalent of common matter. Thus, in the case of the submerged 
conductor there will be a reduction of intensity, assuming the 
charge to be limited in quantity, and on the opposite assumption 
an increase in the quantity of the charge without change in 
intensity. In the case of the atmospheric conductor we shall have 
a certain measure of induction, and t retardation, corre- 





But the proportion might be anything without its having an: 
practical st on the result. It is the capacity of tho cated 
wire for charge with which we have to do; and that, under the 
circumstances cited, will be no greater than if the wire were sur- 
rounded by a vacuum, for there would be nothing for a charge 
resting upon its surface to act upon inductively, The attempt 
at induction outward which we might imagine to be 

on throwing a signal into the near end of the central 
wire would be opposed by an inward induction already 
established in the substance of the contiguous dielectric 
equal in intensity to that of the charging battery, whereas the 
insignificant intensity of a single voltaic couple, excited even by 
water, would be theoretically enough to actuate conduction along 
a line having its end to earth at zero, whatever might be the 
intensity at the other end. ee however, the leakage, 
which is more or less inevitable in all cables, finding its way con- 
stantly through the signalling instrument with an intensity pro- 
portionate to the square of the quantity of electricity actually 
within its coil, with relation to its constant magnet, would gd 





sponding with the comparatively low sp i tive ty of 
air, and doubtless it would be competent to reduce the 276 words 
a minute, which the velocity of electri duction is petent 
to give through 2500 miles of wire to some other number very 
much less. What that number is we are yet + gna of, because 
it is still above the maximum attainable by the most dexterous 
unaided human powers of manipulation, but, as we have already 
done in submarine telegraphy, we shall discover and bemoan it so 
soon as we make the instrumental dispatch and registry of signals 
as rapid as the ingenuity of our mechanicians will doubtless some 
day find the means of doing. 

As I have elsewhere described the physical difference between 
conductors and insulators in some detail, it will be enough 
if I here repeat that the distinction depends on the g trical 
arrangements of the particles of bodies very easily conceivable; in 
wy last letter I alluded to the fact that one half of each of two 
particles may be nearer to a third than the whole of either of 
thei, and, in consequence, both adhere to it by reason of the in- 
divisibility of each if only one of them be attracted by it. This 
principle traced into detail has accounted accurately both for con- 
duction and insulation, as well as for the fact of electrical genera- 
tion, as it is called, whether in chemical or mechanical operations. 
Lut we must pass by its further consideration just at present, 
though I shall in due time return to it. 

We understand, then, that as both conduction and induction 
proceed from the same definite electrical] attraction, they become 
indifferently established according as conductors or insulators fall 
under its action; and as in an electrical cabJe both classes of sub- 
stances are necessarily present, the two effects are established with 
every signal. Whenever in practice a cable is put into communi- 
cation with a sufficient source of electricity, a stream, correspond- 
ing with the size and specific conductivity of the wire, and increas- 
ing in the ratio of the square roots of the intensities of action, 
establishes conduction at the near end of the wire, and entering it, 
by virtue of that conduction, immediately falls with an equal in- 
tensity of inductive action upon the surrounding insulator, 
between which and the conductor it takes up its position, unable 
to pass further, although tending to reach the earth in that direc- 
tion from each part of the conductor just as much as from the 
same part it tends to reach the earth through the conductor’s 
length, the impelling cause in both directions being the same equal 
degree of intensity. The two quantities of electricity so apportion 
themselves between conduction and induction that the two actions 
remain equally intense, the intensity at the beginning of the line 
being as great as that of the source, and at the uninsulated end of 
the line as little as that of the earth, maintaining all along it an 
invariable equilibrium. 

Now, for the interests of telegraphy, it is obvious that of the 
two portions of electricity thus acting simultaneously to produce 
conduction on the one hand, and induction on the other, the 
former cannot be too large nor the latter too small; consequently, 








d a somewhat more considerable signalling battery, thou 
never exceeding in intensity that of the charging battery. h 
action of a submarine telegraph cable made on these principles 
would be as follows :—The two conductors being separately in 
communication with a source of electricity, charge would enter 
upon the tube to act from its inner surface inwardly through the 
dielectric upon the uninsulated wire, and not upon the wire to act 
through the same dielectric upon the tube which is insulated. While 
thus under the induction arriving from without, which of course will 
have dismissed from it a portion of its own electricity, the central 
wire will be in a position to give up at one end, particle for 
particle, as much electricity as it received at the other, and to 
receive at its near end all the battery can furnish it with to the 
full limit of its conducting capacity, without the power of retain- 
ing any part of it as charge, thus offering the means for signalling 
at the unmitigated speed of 276 words per minute through 
2500 miles of submarine telegraph, which practically would 
become any lesser number we had qualified ourselves for mani- 
pulating. 

I think it will now be plain to Mr. Clark, who first suggested 
the idea, as well as to telegraphists generally, that he erected a 
finger post pointing backwards when he counselled the avoidance 
of the form of cable I am recommending, and which the doctrines 
of the day could not teach him the advantages of. I have been 
desirous, since he gave me to understand some few months ago 
that he still entertained his old views, to point out how he was 
mistaking inteusity for quantity, satisfied that the example of an 
authority at once so scientific and practical must have great in- 
fluence either in helping on or impeding others ; and now having, 
I think, done so in this and my former letters, I should be gratified 
by his making publicly known whether or not his views still re- 
main without change. But I would take the occasion to remark 
that I have no hope of the pure electrical algebraist, who mistakes 
symbols for mathematics, and never gets beyond the empirical 
formula he has constructed, whether rightly or wrongly ; who 
eschews natural principles as unworthy of acquaintance if they 
decide against his A, B, C; but who, it is to be hoped, is only 
rarely to be met with among electrical engineers. 

The chief advantages to be derived from a cable on the new 
principle is its unlimited span, with the vastly increased speed of 
signalling it puts at our service ; but it has also subordinate ad- 
vantages which in themselves are of no mean importance. In the 
first place, as the quantity of electricity to be conducted is reduced 
to about one in a thousand, steel wire for the central con- 
ductor would beneficially take the place of the more costly copper, 
strength being useful and high specificconductivity unnecessary. For 
the same reason battery power would be economised. The intensities 
of electrical action would be insignificantly low, needing a lesser 
amount of mechanical resistance to suppress disruptive discharge 
through the insulators, the ordinary expenditure of gutta-ercha 
sufficing for both insulations. Perfect insulation would be less 

y, on t of the lower intensity, but because also any 





we make one as great as possible by employing ductors of the 
highest specific conductive capacity and of the largest convenient 
size, and the other we keep as little as we can by as insu- 
lators of the lowest specific inductive capacity and of the utmost 
thickness economy will admit of. This thickness of dielectric in- 
terposed between the charge and the nearest matter from which 
electricity can escape by conduction, on being set free by the induc- 
tion, we make as great as ible, taught by the law of Conlomb, 
and also by the new law of the squares of the quantities, because 
under the conjoint operation of those laws the quantity of elec- 
tricity dismissed rapidly diminishes as the thickness of the dielec- 
tric increases, which, it will be remembered, being cylindrical, 
increases in quantity as its surface becomes placed at a greater 
distance from the inductive charge. Air has a very low specific 
inductive capacity, but as it cannot be used as the insulator under 
water it gives place to gutta-percha or other solid insulator. If it 
were possible to surround a wire with a perfect vacuum of un- 
limited extent no electricity could accumulate upon it, for there 
would be nothing for it to act inductively upon; and electricians 
find this theoretical conclusion abundantly illustrated by experi- 
ments in which charge on a conducting surface always becomes 
less just as we make the air around it the less dense, its pressure 
being of no importance. By reason of the definiteness of electrical 
attraction a wire in an infinite vacuum could not act even as a con- 
ductor of electricity were its end not uninsulated to admit of a 
particle of electricity escaping from it as a particle entered by its 
other end. 

We perceive, then, that induction and charge in the submarine 
telegraph must continue to be attendant on tion, for the 
simple reason that their conditions are not to be avoided, since 
every wire used for tion must ily be insulated; but 
it is just as certain that though we must have them, we may so 
have them as to escape their evil consequences, and that, too, by 
virtue of their own presence. It is not the existence of induction, 
but the act of its coming into existence, which retards signalling; 
not the resting of inductive charge on the wire, but the entering 
in of the electricity to form the charge. We must, therefore, 
make the charge permanent instead of discharging it only to have 
to accumulate it again with the next signal. e must 
permanently insulate the charge while we alternately insulate 
and sane cone Mn the conduction; and, fortunately, we can do it. 
We knew from observation, before we had learned why it must be 
so, that conduction occupies the wire of a cable bodily, and that 
induction acts only from its surface; a fact confirmed by the fore- 
going reasoning, and from which we learn that a cable 2500 miles 
long, charged in the usual way, will have 1250 parts of electricity 
existing quietly between its conductor and the surrounding 
dielectric, while a solitary unit of electricity, traversing the con- 
ductor from end to end as a current of extreme velocity, is enough 
to do the signalling. Let us, then, keep the 1250 useless parts 
permanently occupying the place they have assumed, and only 
renew the one part which is to be useful. It is possible, as I have 
said, to do this; we may have the body of our conductor, which 
does the conduction, separate from its skin, which is all that the 
charge requires. We may have a cable constructed of a wire 
within a tube, the two conductors being separated from each 
other by an intervening insulator, so that one may be insulated 
without the other. A second insulator around the tube will in- 
sulate it from the water in which it has to be submerged, and 
thus we may have a submarine telegraph capable of affording all 
the advantages to be derived from the velocity of electrical con- 
duction because freed from the interference of charge. 

When we apply the law of inductive charge promulgated in my 
letter of February 8th, and which was designed for application to 
this form of cable, to the two inductive surfaces of such a con- 
ducting tube as that of which I have just spoken, we find, if we 
make the two dielectrics equal in, thickness, that the quantity of 
electricity finding induction outwards is to the quantity turning 
its induction inwards as the surface of the hollow cylinder of con- 
ducting water is to the convex’ surface of the conducting wire. 














loss would be compensated by the perpetual supply to the charged 
tube, and, lastly, the finished cable would be small in size, econo- 
mical in cost, of low specific gravity, and of sufficient tensile 
strength. 

What, then, is there to prevent submarine telegraph cables from 
being thus constructed? Let there be in the centre of the corea 
steel wire, a sixteenth of an inch in diameter, surrounded by two 
layers of gutta percha and two of the usual compound, giving to- 
gether the thickness of one-twelfth of an inch. Wrap those in a 
thin leaf of flexible metal, and outside that place a second similar 
set of insulating coatings. The total diameter of the core will 
thus be about half an inch, to be increased, say, to five-eighths by 
hemp and bit for protection during the handling. Cables 
constructed on this plan have been made the subject of a patent 
and when those who are commercially interested in telegraphy be- 
come alive to the electrical principles which they involve, or even 
the experimental analogies which ought to have suggested them to 
telegraphists, we shall probably see them with one of their ends 
in tenlen and the other in New York, or some other city perhaps a 
thousand miles more distant, speaking with a speed only limited 
by the means manipulators may have devised for dispatching and 
receiving messages. ; 

It is worthy of remark that since the writer has made known 
his suggestion for saving time by avoiding the perpetual renewal 
of inductive charge, it has been adopted, so far as is practicable in 
the working of ordinary submarine cables, by keeping the con- 
ductors perpetually charged and producing the signals by addi 
to the current. As both charge and conduction are, under su 
circumst , sti to the same conductor, the signalling 
must needs be attended by the escape of the greater part of the 


chactetatty, which, therefore, must be i y reinstated ; but 














the expedient realises the suggested saving of time to as great an 
extent, perhaps, as the old construction of cables admits of ; and its 
success is so marked as to be a guarantee for complete satisfaction, 
when the cables which are expressly designed for the improve- 
ment shall have taken the place of those now in use. 


RIcHARD LAMING, M.R.C.S. 
Hamilton-road, Brighton. 


Exectric Licut.—A trial was made a few days ago of M. 
Serrin’s electric light, by placing two of these lights on the trium- 
phal arch of the Place du Carrousel in Paris, in two enamelled 
glass globes, and though not dazzling and even pleasant to the eye, 
their ee was so great that, in the interior court of the 
Tuileries, one saw better than with all the gas lighted, whilst in 
the Place du Carrousel itself the gas was almost entirely eclipsed. 
The continuity and fixity of this light are wonderful, and if, when 
as is ocean | the railing of the Tuileries has been moved almost 
to the centre of the place, four or six electric lamps were pen 
above the railing, a simple, splendid, and inost economical light 
would be procured. 

Tue MIpLAND STEAM BoILeR ASSURANCE ComPANY.—We have 
recently spoken in favourable terms of the annual reports of the 
Manchester Boiler Assurance Campany prepared by Mr. Longridge, 
and of the National Assurance Company drawn up by Mr. Hiller. 
We now wish to call attention to a very valuable report by Mr. 
E. B. Marten, engineer to the Midland Inspection and Assurance 
Company. The report is far too voluminous for reproduction even 
in part in our pages. It is admirably illustrated by excellent wood- 
cuts copied from photographs, and altogether constitutes a welcome 
addition to the stock of knowledge concerning boilers and boiler 
explosions. We strongly advise such of our readers as are inte- 
rested in these matters to procure and read it. We may add that 
the date of its publication, Feb’ 27th, sufficiently accounts for 
the fact that it was not mentioned in our impression of the loth of 
February. Mr. Marten some time since read an excellent paper 
before the Institution of Mechanical s:ngineers on “* The Construc- 
tion of Boilers,” of which we may have something more to say 
at another time. 
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Cc,OMPOUND 


MARINE 


ENGINE. 


BY MESSRS. R. STEPHENSON AND CO., ENGINEERS, NEWCASTLE-ON-TYNE. 





THE marine engines which we illustrate in pages 234 and) 
239, possess several points of interest, and in actual service have 
given excellent results. The engine is constructed on the high 
and low-pressure principle, and arranged to work with either in- 
jection or surface condenser. 

The slide of the low-pressure cylinder is worked by a link | 
motion entirely independent of the valve motion of the high- | 
pressure cylinder. The latter valve has also a link motion 
attached, by means of which the high-pressure steam can be 
worked expansively before entering the low-pressure cylinder, 
which is found necessary when the ship is running light, and also 
effects a greater economy of fuel. The arrangement also affords ' 
great facilities for reversing and starting the engine. For still | 
further convenience in starting, a passage provided with a stop- | 
cock, is established between the high and low-pressure slide chests. | 
The cock is opened, and by means of the link motion steam is 
admitted to the desired end of the low-pressure cylinder. After 
the engine is started the cock is closed and the low-pressure 
cylinder takes its steam from the high-pressure cylinder in the 
usual way. In order to prevent an excess of pressure when high- 
pressure steam is admitted direct to the low-pressure machinery, 
which would probably cause some damage, a relief valve is pro- 
vided, loaded to 301b. to the square inch, thus preventing any 
chance of injury. This arrangement was patented by the late | 





Mr. Wm. Weallens, then managing partner of the works, in 
February, 1861.” pha ; 

The high-pressure cylinder is 22in. in diameter, and the low- | 
pressure 44in., each cylinder having a stroke of 36in. The two| 
cranks are placed at the angle of 30 deg., so as to insure starting | 
should either stop on the centre. There is provided an air pump | 
and a circulating pump, each 15in. diameter and 26in. stroke. | 
When the injection condenser is in use the circulating pump can 
be made to perform the function of an air pump. 

There are two boilers, each provided with two furnaces, and 
arranged so as to be easily cleaned and repaired when desired : | 
these we hope to illustrate next week. They are simple in con- | 
struction, and have proved very efficient; in some respects they | 
r ble the | tive type of boiler, on the top of which | 
second cylindrical barrel is placed, provided with an internal flue, | 
the object of which is to moderately superheat the steam before | 
it enters the engine. The boilers are constructed to withstand a 
working vg of 801b. to the square inch. 

The following are the chief dimensions of the ship in which 
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development, and the works as they at present exist, it may be 
mentioned that the manufacture of gas for the city of Manchester 
and its suburbs is conducted in two establishments, situated at a 
distance of about two miles from each other, the one, No. 1, at 
Gaythorn, near the banks of the Medlock; the other, No. 2, in 
Rochdale-road, upon the banks of the River Irk. The works 
cover irregularly-shaped plots of land, No. 1 being 220 yards 
between its widest extremities, and comprising, altogether, above 
seven acres. <A great enlargement of this station is contemplated. 
No. 2 station is 210 yards on its largest side, with an average 
width of about 180 yards; the works at this station cover above 
thirteen acres. The workpeople employed in connection with the 
manufacturing of gas number about 290 at No. 1 station, and 330 
at No. 2, which is of course exclusive of the labour connected 
with the delivery of coal at the two stations. In connection with 
the commercial part of the business there are twenty-six meter 
inspectors, two “‘ broken period” inspectors, two fittings in- 
spectors, three supernumerary inspectors, and a ledger and 
collecting office staff of nearly fifty men and youths, under 
the direction of Mr. T. menos indoor superintendent. The 
consumers’ meters, through which the gas passes, are above 
47,000 in number, and range in capacity from 1 to 500 
lights, the largest number being of two-light meters, of which 
about 26,000 are in use. Of those meters about 7500 are lent by 
the corporation at a rental. The mains and pipes laid by the 
corporation, which are, of course, exclusive of internal fittings, 
aggregate above 347 miles in length, and range from 2in. to 30in. 
in diameter, there being 832 yards of the largest dimension, 6704 
of various lengths of the intermediate sizes down to 208,922 
ards of 2in. pipe. The net increase of pipe laid in the last year 
1s about 30,000 yards of various diameters. 

Turning nowto the production of the works, it may be mentioned 
that in December an average of about 25,127,000 cubic feet is 


| turned out in the day time, and in the twenty-four hours of the 
| day in the same month, 158,204,000 cubic feet are transmitted 


from the works, their capabilities being equal to three times that 
quantity. The consumption of gas, as may be expected, goes on 


increasing from year to year, the quantity consumed last year, 
1, 


159,868,000 cubic feet, having exceeded that of the previous 


year by as much as 89,628,000, or 8°37 per cent.; the number of 
| consumers were increased 7 per cent. 


The manufacturing power of the two stations is already very 


| great, but is being gradually and greatly extended from year to 
| year, as need requires, by pon Ree 

| tion and processes. The marvellous increase in the consumption 
of gas in Manchester, and the uninterruptedly full supply of gas 


ements and improved accommoda- 


the engines are placed :—Length over all, 217ft.; breadth of beam. 
29ft.; depth, 14ft. din.; om ag 860 tons. The propeller has lof a high quality at a moderate price, furnish the conclusive 
three blades, and is 12ft. 4in. diameter. The loaded ught of | evidence of the fertility of resource and the ag § of Mr. 
the vessel is 16ft. 6in. aft, and 14ft. forward. | Macfarlane, the gas engineer to the corporation, Mr. Lyon, the 
manager of the No. 2 station, Mr. Leigh, chemist, and the other 
= officers of ie fs ge yee and of the enli cr and a 
4 | energy with which the gas committee and the corporation have 
THE MANCHESTER GASWORKS. | adopted and carried out the important schemes successively sub- 


Amonest the gas manufacturing establishments of the United | mitted tothem. In 1844, a year after the gas works were trans- 


Kingdom those belonging to the Manchester Corporation are pro- | 
bably unsurpassed, if equalled, by any other gasworks in existence, | 
if regard be had to their magnitude, their management, the high | 
quality, and the low price of the gas supplied, and the enlightened | 
liberality with which the large profits are applied. 
In limine, as touching the points just referred to, and before 
adverting to 


ferred to the corporation, the consumption was 248 millions of 
cubic feet; last year it was 1160 millions; this year it is estimated 
that it will be at least 1300 millions. The prospective increase is 
expected to be in at least an equal ratio; in twenty-three years the 
consumption is fivefold, and in 1877 it is expected that the con- 
sumption will be tenfold what it was in 1844, or about 2500 million 
b 4 r 4 cubic feet. The works as at present in o 
the history of this great establishment, its progressive | emergency of a succession of short dark 


tion are equal, on the 
ys in winter, of making 








Sum, 


and sending out 6} millions of cubic feet per day, and it is onpeged 
that when improvements in progress have been comple they 
will be equal to the manufacture of 10} millions of cubic feet per 
day. These improvements embrace the completion of the great 
retort house at the No. 1 station, which is 390ft. long y 60ft. 
wide; the substitution of a spacious new retort-house for the 
smaller old buildings at the No. 2 station, the completion of the 
meters at both stations, and of the new purifier at No. 1, equal to 
the purification of three million feet per day. The new meters 
being provided include one at the No. 2 station, capable of 
passing 60,000ft. per hour, in addition to two others of the same 
size already in use; and one new meter at No. 1 station, capable 
of passing 100,000ft. per hour, in addition to one of the same size 
now in use, and two others which are capable of registering 
20,000ft. per hour each. 

The gasholders—five at each of the two stations—are capable of 
storing 4} millions of feet. At the No. 2 works there is existing 
capability to manufacture 3} millions of feet per day, which is 
being increased to capability to make 5,300,000. The works at 
N. 1 will, when the plans which are being carried into effect are 
completed, have a capability nearly equal to this, or above ten 
million feet per day together. The consumption of coal averages 
about 3000 tons per week, but in mid-winter each station con- 
sumes about 2000 tons per week. There are frequently stores of 
from 15,000 to 18,000 tons of cannel at each of the stations. The 
establishment includes an ironfoundry, in which about thirty men 
are employed upon castings of mains and of work for the two 
stations. A large stock of mains is constantly kept in store—from 
8000 to 10,000 pipes, frequently of from 2in. to 30in. diameter, 
and each weighing from half a hundredweight to nearly two tons. 

Doubtless the coal contracts for the supply of the Manchester 
Gasworks are made without favour, and upon the most favourable 
terms the committee can secure. Vigilance is also exercised and 
ingenuity displayed in the arrangements and process of manufac- 
ture to procure gas of good quality at the lowest price, paying the 
fair market value for the commodities and labour required. The 
retort house at Gaythorn is a very fine and spacious erection of its 
kind, 390ft. long by 60ft. wide. Immediately adjoining it, with a 
floor upon the same level, and only distant a few yards from the 
mouths of the retorts, is the large cannel shed, with astrong upper 
structure, carrying three lines of raiis from a siding of the Man- 
chester and South Junction Railway. The contents of the trucks, 
some laden with cannel for charging the retorts, and others with 
common coal for firing them, are shot from the rails above direct 
to the coal store below. Notwithstanding the depth of the fall, 
blocks of cannel reach the floor unbroken which weigh, as we saw, 
in several instances, from 6 cwt. to 8 cwt. At the No. 2 station, 
also, money and labour are saved in the matter of coal delivery by 
a line of rails from the Lancashire and Yorkshire system right into 
the gaswork stores, where the wagons are discharged by means of 
a hoist, which accomplishes in five minutes what formerly took 
half an hour by hand labour. At No. 1 works the running of the 
railway to the coal store has effected a saving of 6d. per ton for 
carting the cannel into the yard, and 10d. per ton for stacking it. 

The buildings, apparatus, and ai ements at Gaythorn station, 
designed by Mr. Macfarlane, and which are being carried out under 
the direction of that gentleman, are, notwithstanding the disad- 
vantages of the site, very complete in their character and most 
efficient in action. They furnish admirable illustrations of the 
practical application of science to gas engineering, and are worthy 
of a pilgrimage by those who are professionally interested in the 
subject, The yard embraces the course of the river Medlock, over 
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which some of the most important buildings it contains are erected. 
On each side of the wide gateway, with its side doors opening to 
Medlock-street, there are large blocks of new buildings. The one 
contains the manager’s rooms and offices, the laboratory, and other 
accommodation. The other block is the receiving and governor 
house, in which the most important operations are conducted, and 
which will probably be, when finished, the largest and most perfect 
establishment of its kind in existence. The building is erected 
over what was formerly the course of the river. The basement is 
traversed by a multitude of great mains, some leading to the 
meters, others from them to the governors, and passing thence into 
the streets to proceed to their several destinations. The governor 
house has an iron floor, and is open to the roof from which the 
house is lighted, having also a large half-wheel window near the roof 
in each end wall. The great feature in the house is the 100,000ft. 
per hour meter, which is-as large in itself as a moderate-sized 
cottage. A companion is being provided to this mammoth mea- 
surer, the two to be flanked by the comparative pigmies, one at 
each end of the range, which are now in use, but can only pass 
20,000ft. of gas each in the hour! The great meter has a 22in. 
feed and discharge pipe, and on its front a circle of seven dial 
indicators, for thousands, tens of thousands, &c., and a clock. 
Even at noon, on the occasion of our visit, the indicator for 
thousands was revolving at about the speed of the seconds hand 
of aclock. At this time, about twelve o'clock, the pressure on 
the inlet to the meter was 9 3,ths inches, and on the outlet 6,3;ths, 
making the working pressure of the meter 2f;ths of water. The 
temperature of the gas was 59 deg. Fah. The pressure and tem- 
perature are registered every two hours night and day throughout 
the year, and the results tabulated. 

The opposite side of the house is occupied by the range of 
governors for the eight mains for the service of Gloutester-street, 
Mosely-street, Deansgate, Chester-road, City-road, Cheadle, 
Oxford-road, and London-road districts. The governors are 
weighted with water so ingeniously supplied that they can 
scarcely by possibility get out of order. The mains have reci- 





procal by-pass valves for the supply of each other in case of any | 


derangement. Each governor is furnished with its own clock and 
self-registering apparatus, which supplies a continuous record of 
the pressure during every hour of day and night throughout the 
year. For guidance in regulating the pressure the governor 
ouse is furnished with a table of the hours at which the street 
lamps are lit and extinguished throughout the year. During the 
shortest days, including all January and December, they are lit 
at 3.30 p.m., and extinguished at 6.15 a.m.; at Midsummer they 
are lit at 8.30, and extinguished at 1.45. 

A few months ago the workmen at the Manchester Gasworks 
**struck,” and caused no slight consternation among the inhabi- 
tants. 
the men returned to work after the city had suffered a partial 
eclipse, which lasted for three nights. On the first night of the 
strike 740,000ft. were sent out against about 2,600,000ft., which 
the consumption should have been; on the second night, 964, 000ft. ; 
on the third night, 1,981,000ft., and on the fourth the full supply. 
The street lamps and many of the consumers were supplied during 
the time the men were out. 

The illuminating power of the Manchester gas is equal, accord- 
ing to the tests which are being made daily during the current 
month, to 21°6 sperm candles consuming at the rate of 120 grains 
per hour, the consumption of the gas being reduced to a constant 
standard of five cubic feet per hour. Photometric observations 
are made daily by Mr. Leigh in the centre of the town and at one 
of the gas stations. It is tested daily for sulphuretted hydrogen, 
and is reported daily for the ordinary tests, and fortnightly for the 
continuous test, from its being led through a test solution. We 
believe that the gas is found to contain very little tarry matter or 
naphthaline, and that the ammonia has been reduced to the 
smallest possible proportion. It may here be mentioned that Mr. 
Leigh, in conjunction with Mr. Macfarlane, gas engineer, enter- 
tains the confident expectation that certain experiments which 
have been perfectly successful in the laboratory may and will be 
applied shortly, they hope with equal success, to all the gas pass- 
ing from the works, and solve satisfactorily the important pro- 
blem of separating the sulphuret of carbon from the gas—that 
element, as our readers are aware, being the destructive agent that 
tarnishes gilding and other decorations of rooms. It may here be 
mentioned that under the Act 23 and 24 Vict. c. 125, which regu- 
lates the supply and quality of the gas provided by the thirteen 
companies to the metropolis, the illuminating power is fixed as 
low as twelve candles. Sulphate of iron has recently been made 
with satisfactory results in the works. 

Reference to the successive reductions in the price of gas in 
Manchester recalls some particulars as to the origin and develop- 
ment of the works. Prior to the incorporation of Manchester 
the town was governed by police commissioners, whose sole and 
simple qualification for office was their payment of a rental of 
£30 per annum. The commissioners wisely established gasworks, 
about 1821, the first Act having been obtained in 1824, and 
obviated the evils supposed to be incident to a joint-stock com- 
pany monopoly. The profits have been, from the first establish- 
ment of the works, devoted in certain proportions to the payment 
of interest on money borrowed for their construction, to the 
gradual extinction of the mortgage debt, and to the public im- 
provements of the town. About 1828 tue price of gas to con- 
sumers was 14s, per i000 cubic feet, reduced from 14s. 6d. Scarcely 
one-fourth of theratepayers wereat that timeconsumersof gas, as the 
large spinning establishments made their own; the cost of the street 
lamps had thus to be borne by comparatively few consumers, who 
paid this excessive price, while the owners of the great factories 
paid nothing for public lighting. The unequal incidence of this 
street lamp tax led to a large increase in the number of com- 
misioners, at one time about 1800 in number, and to a serious riot 
ata town’s meeting on the gas question. Ultimately, after the 


made up of £347,472, borrowed money owing, and £200,382, 
excess of assets. Last year the gross profits amounted to £52,553, 
which were thus appropriated :—payment of interest £13,252 ; 
liquidation of mortgage debt, £19,784; improvement purposes, 
£19,516. In the same year £13,817 was charged to revenue in 
respect of depreciation of works and mains, In the course of the 
last seven years £125,408, has been paid out of profits in liquida- 
tion of mortgage debt, and £129,220 has been expended in public 
inaprovemente. In the same seven years revenue has been charged 
£80,776, for depreciation of works and mains. 

It may be said truthfully of the Manchester Gusworks that the 
skill and energy displayed in the productive department have a 
fit counterpart in the soundness and fairness of the principles 
upon which the gas interests of the city are financed. There have 
al ay been noisy declaimers as to the alleged injustice of apply- 
ing the gas profits to public improvements, and clamorous appli- 
cants for the reduction of the price of gas to “cost.” Happily 
these counsels have not prevailed, if they had it is extremely 
improbable that the magnificent street improvements that have 
been effected in Manchester, mainly out of gas profits during the 
last thirty years, would ever have been made. The com- 
mittee has always acted upon the fair and reasonable principle 
of so adjusting the price of gas that the maximum profits should 
not exceed the ordinary 10 per cent. allowed to chartered gas 
companies. The gas consumers of Manchester may well be more 
than content that they have better and cheaper gas than ninety- 
nine of the hundred -consuming communities, and that the 
profits have been applied in public improvements, undertaken 
with a soundness of judgment and executed in a spirit of muni- 
ficence that places Manchester in this respect ahead of every city 
in the kingdom it may almost be said of the world, excepting 
Paris, perhaps, and *‘ Paris is France;” and in driving new streets 
fit for the passage of troops and artillery through what were once 
dangerous quarters, it draws not upon an improvement rate or gas 
profits, but Imperial resources. 








FURNACES IN AND OUT OF BLAST IN SOUTH 
STAFFORDSHIRE AND EAST WORCESTER- 
SHIRE. 


| THE following tabular statement furnishes a complete list of the 


The committee wisely determined not to be coerced, and | 





incorporation of Manchester, the management of the gasworks | 


passed into the hands of the city council, which, in 1843, appointed 
a commitee of fourteen of its number, to manage the affairs of the 
works, by whom and their successors they have since been con- 
ducted. The initatory action in the management, is taken by sub- 
committees, assisted by the engineer, managers, and other officers. 
The recommendations of the sub-committees are discussed, modi- 
fied, rejected, or adopted, by the general committee, and ultimately 
submitted to the city council for ratification. 

Since 1828 a succession of reductions have taken place until now, 
when the price, according to the last official report, is 3s. 2d. per 
1000ft. Here again, for the purpese of comparison, it may be men- 


tioned, bearing in mind that the Manchester gas is all made from | 


cannel coal, that it is of 21°6 sperm candles’ illuminating power, 
occasionally considerably higher, and sold at 3s. 2d. per 1000ft. ; 
that, in the select committee of the House of Commons on the 
London Gas Bills, which sat last session, Sir John Trollope, the 
chairman, proposed that the London companies should be required 
to increase the minimum power to fourteen sperm candles, six to 
the pound, that the maximum price should be reduced to 4s. per 
1000ft. for common gas, and 6s. for cannel gas of twenty candles. 
He also proposed to report that since the passing of the Act before 
quoted the price of gas to London consumers had been increased, 
while the quality had become worse. As regards prices of gas 1t 
may not be out of place to refer here to the charges of some of the 
London companies. The Chartered Gas Company charges 4s. 6d. 
and 6s. per 1000ft. ; the City of London, 4s. common, and 5s. 6d. 
cannel ; the Commercial, 4s. ; the Crystal Palace District, 3s. 8d. 
to 4s. 8d. ; the Equitable, 6s. and 5s. 6d. cannel, and 4s. 6d. and 4s. 


common ; the Central, 4s. 6d.; the Imperial, 4s. 6d. maximum | 


to 30th June ; and 4s. from 30th June ; the Independent, 3s. 4d. 
to 4s. 3 the London, 4s. 6d. to 5s. common, and 6s. cannel ; the 
Pheenix, 4s. town, and 4s. 3d. country ; the South Metropolitan, 
3s. 4d. and 3s. 8d. ; the Surrey, 4s. 6d. ; the United General, 4s. 
9d. ; the Victoria Docks, 3s. 6d. to 5s. ; the Wandsworth and 
Putney, 5s. ; and the Woolwich (two companies), 4s. 6d. 

The capital of the gasworks of Manchester, amounts to £547,854: 





furnaces for the production of pig iron in and out of blast in the 
several districts enumerated in South Staffordshire and East 
Worcestershire. It also gives the instances in which furnaces 
have been put out during the past year. The reduction in the 
total output of iron in that district now, as compared with this 
time last year, is, it will be seen, very considerable:— 
































THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months 

26. FREDERICK ROBERTSON AIKMAN London, “Improvements in rifles for 
the purpose of instructing soldiers to fire with precision over long ranges, 
and for obtaining a correct register of the shooting by showing the result of 
each shot.”—4th January, 1867. 

143. WILLIAM BULL, Quality-court, Chancery-lane, London, “ Improvements 
in glass blowing, and in apparatus therefor.”—A communication from Léon 
Bandoux, Charleroi, Belgium.—19th January, 1867. 

194. FREDERICK HOLT MCLAUGHLAN, Seymour-place, Wandsworth-road, 
Lambeth, Surrey, “ Improvements in stands, holders, or taoles, specially 
adapted for portfolios, prints, large books, and such like articles.”—25th 
January, 1867. 

204. FRANCIS STEPHENS, Pembridge, Hereford, ‘‘ Improvements in vermin 
and other traps.” 

207. JOSEPH NODDER, Sheffield, “Improvements in infants’ feeding bottles 
and breast exhausters.” 

210. JOHN ALLCOCK JONES and RICHARD HOWSON, Middlesborough-on-Tees, 
Yorkshire, “‘ lLmprovements in puddling and other furnaces for melting, 
boiling, and heati»g iron.”—26th January, 1867. 

248. THOMAS CHARLES ENTWISTLE, New York, U.S., “ An improved appa- 
ratus for transmitting power.” 

250. ELISE VON LESNER EBERSBURG, Montpellier-street, Knightsbridge, 
Middlesex, ** A new or improved article of food for infants and invalids.”— 
Partly a communication from Baron Justus Von Liebig, Munich, Bavaria, 
Germany. 

252. JIENRY RICHARDSON FANSHAWE, Mill-house, Tottenham-hall, Totten- 
ham, ‘‘ Improvements in the lighting of mines, sewers, and other subter- 
raneous places in which inflammable and explosive gases may form and 
collect, and in the lamps or lanterns and other apparatus to be used there- 
with.” 

254. BRISTOW HUNT, Serle-street, Lincoln’s-inn, London, “ An improved 
writing paper.”—A communication from Joseph Eves Hover, Philadelphia, 
Pennsylvania, U.S. 

256. SAXON MACARTHY, Fitzroy-street, Fitzroy-square, London, “ Improve- 
ments in fastenings applicable to boots and shoes, gaiters, gloves, books, 
portemonnaies, and other ar icles.” 

253. JOHN FRETCHEVILLE DYKES DONNELLY, South Kensington, Middlesex, 
“An improved means of and apparatus for lighting fires.”—30/h January, 
1867. 

262. GUSTAVUS ADOLPHUS JOHN SCHOTY and JOHN SIEGMUND ROSENTHAL, 
Bradford, Yorkshire, “ An improved species of yarn manufactured from 
fibrous materials, and apparatus for its manufacture.”’ 

264. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements in 
treating and preparing silk "—A communication from Adolphe t’hilippe and 
Gustave Fortier, Lyons, France. 

266. HENRY ROBERTS. Cinderford, near Newnham, Gloucestershire, “ Certain 
improvements in setting up, arranging, and actuating ships’ pumps.” 

268. JOHN LOCKWOOD and HENRY SHAW, Leeds, Yorkshire, “ Improvements 
in furnaces, and in the application thereof to boilers or steam generators.” 
270. ARCHIBALD CRAIG, Mincing-lane, London, ** Improvements in fire-grates 

and furnaces.” 

272. THOMAS SUMMERSON, Darlington, Durham, “ Improvements in railway 
crossings.” —3!st January, 1867. 

274. THOMAS COOKE, sen., and CHARLES FREDERICK COOKE, Buckingham 
Works, Yorkshire, ‘‘An improved mode of raising water by atmospheric 
pressure, and apparatus connected therewith.” 

280, SAMUEL HALL FOSTER, Veicestershire, “ An improved manufacture of 
brace fabric.” 

282. FREDERICK ASHFORD, Russell-street, Bermondsey, Surrey, ‘ Improved 
means of fastening and better securing bullion boxes, boxes, and other like 
packages used for containing and conveying other valuable commodities.” 

286, NEHEMIAH TAYLOR FOLSOM, Laconia, New Hampshire, U.s., “ Improve- 
ments in the atmospheric plates of artificial teeth.”—Is¢ February. 1867. 

288. JOHN DARLING, Stane, Lanarkshire, N.#., “Improvements in reservoir 
penholders, and in the means or apparatus for supplying ink thereto.” 

29). JOHN GILBERT ROBINSON, Ainley Fireclay Works, Elland, Yorkshire, 
“Improvements in the construction and arrangement of kilns and ovens.” 
292. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved con- 
struction of steam generator.”—A communication from Eli Thayer, Wor- 
cester, Massachusetts, Sabin Peters Pond, Providence, and Daniel Bullard 

Pond, Woonsocket, Rhode Island, U 8. 

294. WILLIAM RICHARDSON, Darlington, Durham, “ Improvements in horti- 
cultural buildings, or glazed structures for horticultural and other purposes.” 

296. EDWARD SMITH CREASE, Plymouth, Devonshire, “* Improvements in 
engines or machinery for boring or working rock and other material, and in 
stands for such engines.” 

298. JOHN GARRETT TONGUE, Southampton- buildings, Chancery-lane, London, 
“Improvements in seif-oiling spindles for spinning, doubling, and winding 
frames.’—A communication from Francis Rabbeth, lion, New York, and 
John Edwin Atwood, Williamantic, Connecticut, U 8. 

300. DAVID GREIG, ROBERT BURTON, and FREDERICK PARKER, Leeds, York- 
shire, ** Improvements in engines and machinery employed in tilling land,” 
302. CHARLES PINCKNEY SUMNER WARDWELL, Gi ford, New Hampshire, 
U.S., “ Improvements in machines for making machine knitting needles and 

other needles.” —2nd February, 1867. 

304. WILLIAM JAMES BAKER, Fleet-street, London, “ An improved method of, 
and apparatus for, signalling between passengers, guards, and drivers of rail- 
way trains.” 

306. MAURICE COCKERELL, Hammersmith, Middlesex, ‘‘ Improvements in 
locks.” 

303. Sir JOHN BENSON, Cork, “ Improvements in the construction of armour 
plates, or in the method of fixing the same to ships, forts, turrets, and other 
similar structures, part or parts of which improvements are applicable to 
other purposes.” 

310. WILLIAM DEWHIRST, JOSEPH DEWHIRST, and THOMAS DEWHTRST, 
Bradford, Yorkshire, *‘ Improvements in or applicable to hoists or sack- 
tackles.” 

314, JOSEPH JOHN HARRISON, Ada-terrace, Great Clowes-street, Broughton, 
Manchester, ** Improvements in looms for weaving.” 

316. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
‘Improvements in weavers’ harness.”— A communication from Cullen 
Whipple, Cranston, Rhode Island, U.S —4th February, 1867. 

318. STEPHEN LANCASTER LUCENA, Windmill-hill, Enfield, Middlesex, “ An 
improvement in horseshoes by constructing the shoes in such manner as that 
the horse can immediately be roughed by the person using it without the 
shoes being remored from the feet of the horse, and without the necessity of 
having recourse to any smith or farrier for that purpose, and that even while 
the horse is in actual use on the road or otherwise.” 

320. THOMAS CRAVEN, Idle, near Leeds, Yorkshire, “An improvement in 
spinning frames.” 

322. JOSEPH BALLOUHEY, Passavant, Haute Saone, France, ‘‘ An improved 
process for vitrifying iron, cast iron, and steel.” 

324. JOHN GARRETT TONGUE, Southampton- buildings, Chancery-lane, London, 
“Improvements in apparatus for drying yarn.”—A communication from 
Hugh Whitehill, Newburgh. New York, U.S.—5th February, 1867. 

328. DAVID BARR, Cherry-street, and JOHN BLOXHAM, New-street, Aston 
New Town, Birmingham, *‘ Improved window and shutter fastenings,” 

230. GEORGE ARTHUR WALLER, Dublin, “Improvements in constructing and 
working apparatus for filtering beer and other liquids.” 

331. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ A new method of 
manufacturing and applying artificial pearls or beads.”—A communication 
from Emanuel Meyer, Paris. 

332. THOMAS RIGBY, Bradmore, near Wolverhampton, Staffordshire, ‘+ Im- 
provements in gun and pistol locks.” 

336. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in bobbins for spinning machinery.”—A communication from the Metallic 
Bobbin Company, New York, U.S. 

338. ANDREW BETTS BROWN, Wandsworth-road, Surrey, “ Improvements in 
drilling machines,” 

340. FREDERICK ROSENAUER, Bury -court, St. Mary Axe, London, “ Improve- 
ments in starching or stiffening yarns, threads, woven fabrics, and tissues.”— 
A communication from John Gaspard Meyer-Rauschenbach, Munich, 
Bavaria.— 6th February, 1867. 

342. GEORGE RAMSBOTTOM, Crewe, Cheshire, “ Improvements in machinery 
and apparatus for supporting, moving, and forging heavy masses of metal.” 

344. GEORGE EDWARD PAIN, High-street, Camden-town, and CHARLES 
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CORROY, Dean-street, Soho, London, ** I 3) in the prep of 

oils for illuminating, lubricating, and other purposes for which they may be 
Neahle.” 

348. ENOCH IDDAWAY, West Bromwich, Staffordshire, ‘‘Impr ts in 


charcoal Vox smoothing irons.” 

350, FREDERICK CHRISTOPHER LEADER, Opera Colonnade, Haymarket, London, 
** Improvements in venetian blinds.” ; 

352. WILLIAM CLARK, Chancery-lane, London, “ Improvements in mechanical 
movements to be applied to automaton toys and hobby horses.”—A commu- 
nication from William Farr Goodwin, Washington, and Henry Shotwell 
Cohu, New York, U.S.—7th February, 1867. 

356. EDWIN FIRTH, Dewsbury, Yorkshire, ‘‘An improved fabric in imitation 
of the skins of anime's, suitable for the manufacture of ladies’ mantles, 
carriage rugs, > ~d ~th_r articles.” 

360, THOMAS SIBLEY ‘**hton-under-Lyne, L 
construction of macnines for washing and churning.” 

364. PIERRE ELIE GAIFFE and AMEDEE ARTHUR LALANCE, Boulevart St. 

Martin, Paris, “‘ A mechanical process of electro engraving by means of an 
elect’o-magnetic engraving machine.” 

365. WILLIAM JONES, Wolverhampton, Stafford , * Improve 
so for manufacturing the junctions of gas, water, steam, and 
pipes. 

366. THOMAS GILL, Semmer Bridge, near Ripley, Yorkshire, “ Impr ent 
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in twisting or doubling frames for yarns.”—8th February, 1867. 
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268. RICHARD HAWORTH and JOHN WELLINGTON WELCH, Manchester, ‘*Im- 
provements in machinery for sizing, dressing, and beaming yarn and thread.” 

370. THOMAS REGINALD JONES, Liverpool, “An improved combined bench 
and desk.” 


$Tl, JOHN BRIGHAM and RICHARD BICKERTON, Berwick-on-Tweed, “ Im- 
provements in reaping and mowing machines.”— 9th February, \867. 
411. JOSEPH WALTON, Wilmslow, Cheshire, and KOBERT HARLOW, Heaton 


Norris, Stockport, Lancashire, **Improvements in apparatus for tilting 
barrels on any description of stillage.”” 

415. GEORGE IRELAND, Handsworth, ishire, “ Imp 8 in crvet 
frames, liquor frames, and other frames for holding bottles and ee and 
in the bottles and vessels to be held by the said frames.” 

417. GEORGE WILLIAM WRIGHT, Bishopsgate-street Without, “ Improvements 
in street gutters and sinks.”—14th February, 1867. 

419. RICHARD GEORGE, Bridge-street, Kilburn, Middlesex, ‘‘ Improvements in 
cinder and other siivvels.” 

421. WILLIAM JOHN KNOWLES and JOHN EDWARD WILDING, Blackburn, 
Lancashire, “ Improvements in rollers for wringing and mangling.” 

423. JASPER CAPPER, Waterloo, near Liverpool, “ An improved construction 
of chimney top or cap. 

425. JAMES LAMBLE, Sout! t H hire, “ A new or improved compo- 
sition for the coating and preservation of ships’ bottoms.” 

427. THOMAS WILLIAM NICHOLSON, Bell-yard, Gracechurch-street, London, 
“Improvements in and adaptation of cylinder printing machines to the 
couble purpose of letter-press and lithography, also a new mde of damping 
litho stones, and a new mode of registering and pointing in such machines.” 

429. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved con- 
struction of water meter.”"—A communication from Robert Westcott and 
Job Symmes Crane, Elizabeth, New Jersey, U.S.—15th February, 1867. 

431. JOHN SHAW, Oldbam, Lancashire, ** Certain improvements in machinery 
or apparatus for spinning and doubling cotton or other fibrous materials.” 

433. GEORGE WHITE, Queen-street, Cheapside, London, “ Improvements in 
levelling and certain other mathematical instruments.”—A communication 
from Francois Delsarte, Paris. 

437. EBENEZER STEVENS, Pentonville-road, London, “ Improvements in cans, 
kettles, and other vessels having handles applied thereto.”—16th February, 
1847. 

443. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
corsets.” — A communication from Marie Louise Changeur, Boulevart 
Beaumarchais, Paris — 18/4 February, 1867. 

445. GEORGE FREDERICK REDFERN, South-street, Finsbury, London, ** Im- 
provements in breech-loading needle fire-arms, and in cartridges for the 
same.”—A communication from Felix Allemano and Alberto Barelli, Turin, 
Italy. 

449. HENRY ALDER, Grange-road, Edinburgh, ‘‘ Improvements in gas meters.” 

451. EDWARD BRASIER, New C:oss, Surrey, “ Improvements in machinery 
for the manufacture of vakum from old ropes, cordage, or other fibrous 
materials.” 

453. ALFRED VINCENT NEW TON, Chance ry- -lane, London, *‘ An improved 
railroad switch ind —A co i from Thomas Shepard Hall, 
Stamford, Connecticut. U.S.—19¢h February, 1867. 

455. MICHAEL CAVANAGH, Kensington, Middlesex, “Improvements in 
adjustable lock spindles.” 

457. JOHN SCARISBRICK WALKER, Wigan, L hire,“ Ani d arrange- 
ment of mechanism or apparatus to be empioyed for undermining, holeing, 
and cutting coal.” 

459. RICHARD MORELAND, jun., Old-street, St. Luke's, ‘‘ Improvements in the 
construction of floors for buildings.” 

461. CHARLES WEIGAND, Cambridge-street, Pimlico, London, ** Improvements 
in the construction and manufacture of umbrellas and parasols.”—20/h 
February, \s67. 

467. WILLIAM SUTTON GAMBLE, Idmiston-road, 
Essex, “ Improvements in lubricating apparatus.” 

469. WILLIAM BRIDGES ADAMS, Woodstock Lodge, Blackheath, Kent, “ Im- 
provements in uniting irun and steel in sheets, plates, rails, bars, rods, links, 
bands, hoops, tubes, or other forms, applicable to navigable vessels, forts, 
bridges, roofs, floors, tanks, or chests.” 

471. HENRY WADKIN and CHARLES SHEPHERD, Cheshire, ** Improvements in 
burning or calcining limestone and cement, and in ovens or apparatus 
emplo; ed for that purpose.” 

473. JOSEPH MEYERS KAUFMANN, Glasgow, Lanarkshire, N.B., “An im- 
proved means or apparatus to be used for travelling through the atmosphere 
and on land and water.” 

475, JOHN SAINTY, Burnham Westgate, Norfolk, ** Improvements in hurdles, 
lifts, and fencing for agricultural and other purposes.” 

477. WILLIAM RIDDELL, Crosby-hall-chambers, London, “ Improvements in 
machinery or apparatus for disintegrating wood and other similar fibrous 
substances.” 

479. WILLIAM HALE, Edith-terrace, Edith-grove, Fulham-road, London, ** Im- 
provements in propelling vessels, which improvements are also applicable to 
raising or forcing fluids.” 

481. LOUISA HARTLAND MAHON, Bayswater, Middlesex, “ A new or improved 
method of working or producing designs in wool.” 2ist February, 1867 

483. MOWBRAY WALKER, Essex-street, Strand, GEORGE HENRY MONEY, 
Jermyn-street, St. James’, and FRANCIS LYTTLE. KRegent-street, London, 
“ Improvemeuts in the construction of breech-loading fire-arms, and in the 
cartridges to be used therewith.” 

487. WILLIAM WALTON URQUHART and JOSEPH LINDSAY, Dundee, Forfar, 
N.B , “Improvements in power loom lathes, and in take-up, feed, or progres- 
sive motions for power looms and other machines.” 

489. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘ Improvements in 
machinery for the manufacture of speckled or spotted threads.”—A commu- 
nication from Veran Sabran and Gaston Jessé¢, Paris. 

493. MICHAEL HENRY, Fleet stree', London, *‘Improvements in railway 
engines and carriages, and in railways applicable for the purpose of locomo- 
tion on inclines, and also for retarding and stopping such engines and 
carriages."—A communication from Pierre Ambjorn, Rue Lafayette, Paris. 

485. WILLIAM EDWIN HEATH, Pembroke-terrace, Chalk Farm, Middlesex, 
“Improvements in gas pressure governors.”— 22nd February, 1867. 














Forrest-lane, Stratford, 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

534. FRANCIS VERE WRIGHT, St. James’-place, Westminster, “ Improved 
adjustable reflectors for lamps and lighting purposes.”—27/h February, 1867. 

542. THOMAS BISPHAM KAY and FRANCIS HAMILTON, Bolton-le-Moors, 
Lancashire, ‘‘ Certain improvements in carding engines to be employed for 
carding cotton and other fibrous materials.”—27th February, 1867. 

560. STILLMAN BOYD ALLEN and JAIRUS HANDY WINSOR, Massachusetts, 
U.S., “ Generating heat by the admixture and combustion of a hydrocarbon 
vapour, air, and the gaseous components of steam.”— A communication from 
Henry Rutger Foote, Boston, Suffolk, U.S.—28th February, 1867. 

593. GEORGE HASELTINE, Scuthampton-buildings, Chancery-lane, London, 
“ An improved self-lubricating axle for carriages and other vehicles. "—A 
communication from Silas Safford Putnam, Dorch , M ts, U.S. 
—2nd March, 1867. 


Patents on which the Stamp Duty of £50 has been Paid. 

611. HERBERT NEWTON PENRICE, Witton House, near Norwich, “ Tunnelling 
and galleries through rock, &c."—10th March, 1866 

589, THOMAS GREENWOOD, Leeds, Yorkshire, and HERBERT HADLEY, Long 
Close-lane, Leeds, Yorkshire, ** Dressing silk waste.”—9th March, 1860. 

687. WILLIAM CLARK, Chancery-lane, London, *‘ Horse shoes.” —17th March, 
1860. 

571. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ Print- 
ing on tin, &c ’"—8th March, 1860. 

576. EDWARD COWLES, Hounslow, Middlesex, ‘‘ Improved sofa.”"—8th March, 
1864. 











587. CHRISTOPHER BRAKELL, Oldham, Lancashire, “Ginning or cleaning 
cotton.” —9th March, 1864. 


738. WILLIAM LEUTY, Lille, “Spinning frames.”—23rd March, 1864. 


Patents on which the Stamp Duty of £100 has been Paid. 

605. JAMES HOWARD. Bedford, *‘ Horse rakes.” —5th March, 1860, 

624. ARTHUR PAGET, Loughborough, Leicestershire, “ Knitting machinery.” 
—7th March, 1*60. 

717. ROBERT PITT, Bath. ————— ** Leather, and machinery for manu- 
facturing the same”—6th March, 1860. 

650. JAMES HADDEN YOUNG, Great College- street,Camden Town, Middlesex, 
“Setting up, composing, and distributing types."—13th March, 1860. 

640. CATHERINE SHELDON, St. George's-place, Great Hampion-row, 
Bir “Or 1 spurs.”—9th March, 1860. 








Notices of Intention to Proceed with Patents. 

2382. JOHN DUNN, Old Jewry, London, ‘‘Impr in ‘ool 
and other fibrous materials "—A communication from Ferdinand > Reteg 
Liege, Belgium.--17th September , 1866. 

2781. GEORGE AUGUSTUS HUDDART, Brynkir, Carnarvon, “Improvements in 
buttons, and in ihe attachment of buttons te garments and fabrics.” 

2783. JOHN BLACKMAN and EDWARD BLACKMAN, Knightsbridge, London, 

in medicine for the cure of hooping and other coughs.”— 








ith October, 1866. 
2793, K DOUARD ALEXANDRE, Rue St. ~ ge France, “ Improvements in 
the construction of organs.”—29th October, 1866. 
2787. JAMES HUNTER, Newmains House, Wishaw, Lanarkshire. N.B., “ Im- 
in hinery or apparatus to be used for excavating and 





mining. "—30th October, 1866. 

2820. JOHN KEIGHLEY, Bradford, Yorkshire, “ Improvements in looms for 
weaving.” 

2822. RICHARD HOLDEN, Blackburn, Lancashire, 
for weaving.” 

2825. JOSEPH HENRY SHORTHOUSE and JoHN FERGUSON, Birmingham, 


“Improvements in looms 








M.- improved process for recovering and utilising certain waste metallic 

products, 

2826. JOHN PATTERSON, Beverley, Yorkshire, “ Improvements in securing 
or fastening screw bolts and nuts when tightened up.”’—3ist October, 1866. 
2829. THOMAS HENDERSON, Glasgow, Lawnarkshire, N.B., “ Improvements 

in sewing machine. ” 

2834. HENRY RICHARD JOHN DENTON, Wolverh 
provements in apparatus or mach'nery for binding ‘chain links.” 

2838. JAMES DEAS, Glasgow, and RICHARD CHRISTOPHER RAPIER, Vict’ i- 
street, Westminster, London, *‘ Improvements in apparatus relating* «..- 
way switches, signals, and stop blocks.”—1st November, 1866. 

2844. RICHARD PORTER, jun, Wood-street, London, “‘ Improve 
manufacture of gloves.”—A communication from Edouard . 
France.— 2nd November, 1866. 

2846. OSBORNE KADWALLADER EpWARps, Cork, “Ip s.vements in ma- 
chinery for cleansing and washing casks or barrels.” 

2847. JOSIAH HARRIS, Threadneedie-street, London, “ Improvements in 
apparatus for the productivn, distillation, and refining of hydrocarbon and 
other oils from shale, cannel, coal, peat, lignite, or other bituminous 
minerals.” 

2550. RICHARD JARRAUD GAY, Badshot Lee, Farnham, Surrey,“ An im- 
proved composition for coating walls or other surfaces so as to render them 
impervious to the action of water or moisture.” 

2854. KOBERT MCTAGGART and JOSEPH HOLDYORTH, Bradford, Yorkshire, 
“* An improved pill-making machine.” 

2858. FREDERIC CLAUDET, Coleman-street, London, ‘* Improvements in treat- 
ing waste solutions obiained from burnt cupreous pyrites.” 

2861. MATHEW CHAMBERLAIN, Camberwell, Surrey, ** |mprovements in the 
manul.ctu’e Of brushes and brush surfaces composed of india-rubber, gutta 
percha, pa: kesine, leather, or other similar elastic or flexible materials.” —3rd 
November, 1866. 

2465. THOMAS DUNNILL CLAPHAM, Batley, Yorkshire, “ Improved means or 
apparatus for producing figured woollen fabrics or other fabrics capable of 
being figured” 

2866. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in pudding and in apparatus employed therein.’’—A communication from 
Pierre Adolphe Dormoy, France. 4th November, 1866, 

2871. JOHN RICHARDSON WIGHAM, Albany House, Monkstown, Dublin, 
Ireland, *“‘Improvements in illuminating lighthouses, private residences, 
railway stations, mills, factories, and other buildings, and in apparatus and 
gas burnersemployed for that purpose.” 

2873. NATHANIEL FORTESCUE TAYLOR, Manby-street, Stratford, ‘‘ Improve- 
ments in means for operating on air or aeriform fluids by hydrocarbons for 
purpo-es of ijlumination.” 

2874. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in roliing metais, and in the machinery or apparatus employed therein.” —A 
communication from Hippolyve Ulysse Petin and Jean Marie Gaudet, Rive 
de Gier, France. 

2877. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in poles or rods for curtains and hangzings.”--A communication from Jules 
Antoine Pelosse, Boulevard Beaumarchais, France 

287s. THOMAS HUNT, Leman-street, Goodman’s-fields, London, “ Improve- 
ments in breech-loading fire-arms.” 

2879. WILIAM HENRY CLAPP, Ball's-pond, Islington, Middlesex, “ Improve- 
ments in carriage brakes.” 

2863. CHARLES JAMES KOBINSON, Old Church-yard, Liverpool, ‘‘ Improve- 
ments in pump valves, stop and Jet-off cocks or valves, especially adapted 
for hydraulic presses and high-water pressure.”—A communication from 
George Brunton, Cochin.—6th November, 1866. 

2855. EDWARD HUXLEY, Cavendish-street, Cavendish-square, London, ‘‘ The 
improved manufacture of coveriets, rugs, quilts, or covers for beds, and 
certain articles of wearing apparel, and as a stuffing for cushions and 
pillows.” 

2554. JOHN SHAW, Waterloo Mills, Horton, near Bradford, Yorkshire, “ Im- 
provements in preparing and spinning machinery.” 

2899. CHARLES CHURCHILL, Norwood, Surrey, ‘‘ An improved chuck for 
holding drills and other tools."—A communication from Albert Beach, 
Newark, New Jersey, U.S. 

290z. EDMUND SAMUEL HINDLEY, Bourton, Dorset, “ Improvements in slide 
valves and governors of steam and other engines, and in apparatus con- 
nected therewith.” 

2904, WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘* An improved 
mode and apparatus for cleaning the exterior of houses, public buiaings, 
objects of art, ornamental surfaces, walls, carriages, and other articles or 
things.” — A communication from Charles Nivert and Blaise Dussap, Rue St. 
Sebastien, Paris.—7th November, 1866. 

2905. THOMAS KERSHAW, Hulme, Lancashire, ‘‘ Certain improvements in that 
portion of a loom that is employed in taking up the cloth.” 

2908. JAMES THOMSON, New W ‘andsworth, Surrey, ** Improvements in gas 
stoves for heating and cooking.’ 

2909. GEORGE SHAW, Birmi “Impr in the facture of 
coke, and the small coke called breezes, and in the manufacture of coal gas.’’ 
—A communication from August Conrad Dewies, Liege, Belgium. 

2912. JAMES SAMUEL COOKE, Abingdon-street, Westminster, “ Lmprovements 
in axle boxes.”—A communication from Joseph Green Cooke, Vera Cruz, 
Mexico. 

2913, ALFRED GILE S, Manchester, and THOMAS STURGEON, Burley, near 
Leeds, Yorkshire, “ Improvements in machines for drying wool, corn, grain, 
and other substances.” 

2914. THOMAS HORSLEY, Kirkly-hall, Pinxton, Nottinghamshire, and GEORGE 
KNIGHTON, Riddings, near Alfreton, Derbyshire, ** Improvements in core 
bars or barrels."—8th November, 1866. 

2921. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘* Improvements 
in fastenings or couplings.”—A communication from Emile Elie Thiercelin, 
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aris. 

2922. FREDERICK BERNARD D@RING, Bayswater, Middlesex, ‘‘ Improvements 
in engines for boring rock and other mineral, and in frames or stands for 
boring engines.” 

2923, WILLIAM EDWARD NEWTON, Chancery-lane, London, * Improvements in 
pocket knives.” — A communication frém William Sausser, Hannibal, 
Missouri, U.S.— 9th November, 1866. 

2933. WILLIAM ROBERTSON and CHARLES 
* Improvements in carding engines.” 

2934. GEORGE WHITE, Queen-street, Cheapside, London, “An improved 
steam engine.”—A communication from Ernesto Ansaldi, Leghorn, Italy. 

2936, FREDERICK BRUCE DONISTHORPE, Leicester, * Improvements in finish- 
ing parts of woollen garments.’ 

2940, NICHOLAS KORSHUNOFF, Birmingham, ‘‘ Improvements in the manu- 
facture and casting of malleable iron and steel, and in furnaces and apparatus 
employed in the said manufacture, part of which improvements in apparatus 
are applicable to other purposes.” 

2943. JOHN HENRY JOHNSON, Lincoln’s-inn-fieids, London, “ Improvements 
in the manufacture of chains and in the machinery or apparatus employed 
therein.”—A communication from Josiah Copley, jun., Allegheny, Peansyl- 
vania, U.S 

2944. JOuN H HENRY JOHNSON, Lincoln’s-inn-fields, London, “‘ Improvements in 
file-cutting machines."—A communication from Henry Comer, William 
Hespenheide, and Samuel Rose, Pitisburgh, Pennsylvania, U.S.—1l0th 
November, 1866. 

296s. JOHN HARDING, Woodeaves Mills, Tissington, Derbyshire, ‘* Improve- 
ments in machines for doubling cotton and other fibrous materials.” 

2975. WILLIAM WALKER MARSTON, New York, U.S., “Improvements in 
machinery for carving wood, metal, marble, or other materiai to the shape 
of a pattern.”—13th November, 1866 

3012, JOHN MACMILLAN DUNLOP and FRANK CROSSLEY, Manchester, ‘* Im- 
provements in machinery for cutting india-rubber.”—16th November, 1866. 

3062. JOHN BARKER, Petra-house, East Sheen, Surrey, be’ Improvements in 
preserving corn and other grains, beans, or seeds.”—A communication from 
Nicolas Valentin Haussman, Rue St. Georges, Paris.—2ist November, 1866. 


JAMES WADDELL, Manchester, 





compound or combination of materials to be used for the production of 
fluminating gas.” —29th January, 1867. 
277. GEORGE RUSSELL, Glasgow, Lanarkshire, “Imp ts in steam 





cranes” 

281. FLIZA _WALTON, Colebrook-row, Islington, London, “ Improvements in 
the of ~ Ist ry, 1867. 

311. JAMES DUNWOODY BULLOCH, Liverpvol, “ An improved self-fastening 
buckle or tie to be used in fastening hoops or bands of metal round bales of 
cotton, wool, and other merchandise capable of being packed in bales.”—A 
communication from Charles William Wailey, New Orleans, U.8.—4th 
February, \867. 

356. EDWIN FIRTH, Dewsbury, Yorkshire, ‘An improved fabric in imitation 
of the skins of animals, suitable for the manufacture of ladies’ mantles, 

carriage rugs, and other articles.”— 8th February, 1867. 

423. JASPER CAPPER, Waterloo, near Liverpool, “ An improved construction 
of chimney top or cap.”—15th February, 1867. 

431. JOHN SHAW, Oldham, Lancashire, “‘ Certain improvements in machinery 
or apparatus for spinning and doubling cotton or other fibrous materials.”— 
16th February, 187. 

455. MICHAEL CAVANAGH, Kensington, Middlesex, “ Improvements in ad- 
justable lock spindles.”—20th February, 1867. 

479. WILLIAM HALE, Edith-terrace, Edith-grove, Falham-road, London, 
“Improvements in propelling vessels, which improvements are also 
applicable to raising or forcing fluids.”—2's¢ February, 1867. 

542. THOMAS BISPHAM KAY and FRANCIS HAMILTON, Bolton-le-Moors, 
Lancashire, “Certain improvements in carding engines to be employed for 
carding cotton and other fibrous materials."—27th February 1867. 

593. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“An improved self-lubricating axle for carrioges and other vehicles.” -A 
communication from Silas Safford Putnam, Dorch , M 
U.S.—2nd March, 1867. 











All persons having an interest in oy any one of such applications 
should leave particulars in writing of their to such 
the office of the Commissioners of Andi within fourteen days of its date, 
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‘Southampton-buildings, 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared eer THE 
ENGINEER, at the office of her Majesty’s Commissioners of P 
Class 1—PRIME MOVERS. 

Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

2032. A. V. NEWTON, Chancery lane, London, “ Fastening boiler iubes.” 

munication.— Dated 14th August, 1566. 

In performing this invention two split taper ferrules are employed for fixing 
the tubes in the tube sheet. One of these taper ferrules slips on the tube to be 
fastened, and is provided with a screw thread at its outer end, and a nut, while 
the other fills up the space between the edge cf the hole in the tube sheet and 
the outer surface of the first ferrule, in such a manner that, by tightening the 
nut after the tube and the ferrules have been adjusted, the inner ferrule is 
drawn up tight against the tube and the outer ferrule against the edge of the 
hole, and the tube is firmly secured in its place. By simply unscrewing the 
nut the tube can be readily released and removed from the tube sheet without 
sustaining any injury. The several joints are made tight by putty or packing. 
— Aot proceeded with 
2088. R. J. WORTH, Stockton-upon-Tees, ‘‘ Direct-acting steam pumps.”—Dated 

15th August, 1866. 

In constructing a steam pipe according to this invention the inventor places 
the pump or water cylinder in a straight line with the steam cylinder, and a 
little distance apart the one from the other. The pistons for the steam and 
water cylinders are fastened to the same rod, and act as in an ordiaary double- 
acting steam cylinder and pump, Cast with, or otherwise fastened to, the 
steam cylinder is a circular valve chest, in which works a piston valve; the 
fans ot this valve are a little longer than the ports. Cast with, or otherwise 
fastened to the pump is another circular valve chest, in which works a piston 
valve similar to the one employed in the steam cylinder; but in the pump the 
ports are broader than in the steam cylinder, and the fans of the valve are 
shorter than the ports, so that the water is not so much shut in the pump 
when the valve is passing the ports as to cause a disagreeable jar.—Not pro- 
ceeded with. 

2091. E. W. DE Russet, Lewisham, Kent, and R. J. DALE, Shoe-lane, Lo’ 
“ Improvements in pumps, and in adapting them for propelling p Foe — 
Dated 15th August, 1860. 

This invention consists, First, in introducing steam or other vapour directly 
into the chamber or cyiinder, or chambers or cyliniers of pumps, and con- 
densing the steam or vapour therein either by jet or surface condensation, the 
liquid in the pumps the steam or vapour valves to be self-acting, as 
described. Secondly, in employing the pump chamber or cylinder as the 
delivery valve, and enclosing it or not in an air chamber, as described. 
Thirdly, in means or apparatus for applying these pumps for propelling and 
steering vessels, and for driving machinery, either afloat or ashore, and in 
reversing the power derived from the pumps for the propulsion of vessels by 
causing the suction and delivery valves to rotate in a frame or frames, as 
described. 


—A com- 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2085. W. J. CURRENT, Plymouth, ‘An improved and simplified code of signals 
to be used by day or night, at sea or upon land, with flags and ventilating 
lamps.” ~ Dated \5th August, 1866. 

This invention consists in the use of ordinary signal flags, and globular and 
other forms of lamps, the bottoms and sides of which lamps are perforated, and 
having a valve or slide within or externally for protection to the parts per- 
forated, so as to regulate the ventilation, or prevent any draught of wind, as 
the operator may deem necessary, thereby resi-ting the external pressure or 
force of the wind, and avoiding the extinguishing of the light, such slide or 
valve being secured by a regulator or spring. The improved signal code con- 
sists, primarily, of three lights or colours, white, green, and red, and these 
lights or colours are manipulated in snch variety as to indicate upwards of 
twenty- seven thousand words or sentences independently of “ cardinal,” 

ing,” and other signals, to meet any casualty or emergency. All 








3100. WILLIAM BOTWOOD, St. Helens-street, Ipswich, Suffolk, ** 1 
in apparatus for raising and lowering the heads of edn tan 
November, 1866. 

3114, WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in the 
manufacture or preparation of leather and other materials. ”— A communica- 
tion from Jean Frangvis Piedallu, Boulevart St. Martin, Paris. — 26th 
November, 1866. 

83117. CHARLES CROCKFORD, Holywell, Flint, “ Improvements in the reduction 
and treatment of zinc ores, and in the manufacture of spelter, and in the 
utilisation of the products resulting therefrom, and also in the construction 
of - furnaces and apparatus employed for such purposes.”—27(h November, 


1866 

313). "WILLIAM CLARK, Chancery-lane, London, ‘*‘ Improvements in imper- 
meable mastic compositions, and in their application for various useful pur- 
poses.”—A communication from Jean Frangois Abraham Henri de Riviere, 
and Jean Laurent Auguste Machabée, Boulevart St. Martin, Paris.—2oth 
November, 1866. 

3169. MARC ANTOINE FRANCOIS MENNONS, Southampton-buildings, London, 
**An improved for the | performance of music on 
pianos, organs, and other keyed instruments of like description.”—A commu- 
nication from Juan Amann, Bilbao, Spain. — 3rd December, 1866. 

3189, WILLIAM HADEN RICHARDSON, Glasgow, Lanarkshire, N.b., ‘* Certain 
improvements in the manufacture of iron and in the means employed for 
effecting the same.”— 4th December, 1866. 

3276. JOHANN HEINRICH GRELL, Hamburgh, “Improvements in the con- 
struction of steam ships, sailing ships, boats, and other vessels for sea or 
inland navigation, the said improvements being for the purpose of oe 
the quick steering or manceuvring of such vessels.”— 13th December, | 

3382. JOHN SOLOMONS BENSON and JOHANN VON DER } ners Rage Bir- 

“3 in breech-loading fire-arms.”—22nd December, 


impr 








1866. 

221. ERIC HvUGO WALDENSTROM, Manchester, and Isaac GRAY Bass, 
Workington, Cumberland, * Certain in 'y OF appa- 
ratus to be employed in the manufacture of metallic bolts.”—28th January, 


1867. 
231. JAMES GREENSHIELDS, Glasgow, Lanarkshire, N.B., “An improved 











ishing or tel signals are comprised by the three flags or lamps 

eo arranged, ‘and | by the different locations or places assigned to them ; 

ship’s number, telegraph, rendezvous, inquiry, and pilot, are manifested.— Not 
proceeded with, 

2097. J. W. HOFFMAN, and G. R. WILSON, Birmingham, ** Improvements in 
communication between the guard and passengers or any other persons in a 
railway carriage or train.” — Dated 15th August, 1866. 

This invention relates to commanication between the guard and passengers 
or other persons in a train of railway carriages in motion or at rest by means 
of an acoustic instrument, shaped as a broad mouthed bell, or otherwise, carry- 
ing the sound imparted by passengers or other persons to it into tubes of fron, 
india-rubber, or other material, and sending it on to either end of the train to 
guard or driver or vice versa.— Not proceeded with. 

2103. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “* Manufacture of the 
wheels of carriages for conveying coals and other minerals in the working of 
mines." —A communication. — Dated \6th August, 1866. 

This invention consists in casting .ogether the wheels of carriages employed 
for conveying coals and other minerals, in the working of mines and other 
similar purposes, with their grease boxes, so as to form but one piece. The 
naves of the wheels are covered with a circular plate of metal simultaneously 
cast together. The circular surface of the axletree of the carriage forms the 
bottom of the grease box. The grease is introduced into the box by a hole at 
the circular side thereof, the said hole serving also to adjust or fix the 
wheel to the axletree.—Not proceeded with. 

2104. W. CLARK, Chancery-lane, London, “ Rudders for ships, &c.”— Dated \6th 
A 1866. 


This invention consists in constructing rudders with two or more blades 
arranged in such manner that a plurality of surfaces will be presented to the 
water when the rudder is turned for steering the vessel, the rudder being thereby 
rendered more efficient than if constructed according to the method ordinarily 
adopted. 

2111. J. ey | Regent-street North, Blackwall,“ Railway brakes,”— Dated \6th 
August, 1366. 
The patentee claims so arranging and combining parts in connection with 
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railway brakes that friction pulleys or wheels may be brought into operation 
upon the bearing wheels of railway rolling stock, and by chains or such like 
connection applied to the axles of such pulleys or wheels draw the brake blocks 
into frictional contact with such bearing wheels, substantially as described. 


Class 3.—-FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

2074. E. WHALLEY, Blackburn, *‘ Machinery to be employed in the manufacture 

of banding or twine from cotton, worsted, linen, or silk cop bottoms.” —Dated 
13th August, 1866. 

To a stand, or to a cross rail of the machine, is secured a number of cop 
skewers, on each of which is placed a cop bottom; a thread from each cop 
bottom is passed under a roller, and over a second roller, so as to obtain the 
necessary drag; thence to a draw bobbin, around which it is wound, thus 
forming a strand having a slight twist. The draw bobbin containing the strand 
is removed and placed on a revolving spindle and flyer, actuated by a drum 
and cord, the end of the strand having been passed through an eye in a cross 
rail, and thence to a conical pulley, fixed ona cross shaft supported by and 
working in bearings attached to the side frames of the machine; the said 
conical pulley has a number of grooves formed therein, around which pulley 
and in one of the grooves, the strand is passed; a similar grooved pulley and 
cross shaft receives the strands in its first groove, from thence to the second 
groove in the first-metioned pulley, and returned to the second grvove in the 
second conical grooved pulley, a second strand being operated upon in like 
manner by similar apparatus, and the two are wound on bobbins, the necessary 
twist being imparted to each strand by the revolution of the bobbins and 
flyers, actuated by the drum, cord, and pulley, as above described. The conical 
grooved pulleys serve to stretch the twisted strands, The bobbins containing 
the two twisted and stretched strands are removed and placed on spindles and 
flyers, actuated by the drum and cord, and pulley. Rotary motion in the 
opposite direction to that in twisting the strands is imparted to the said bobbins 
and flyers by means of a crossed band; the strands are doubled, forming the 
complete banding or cord, which is passed through an eye or guide, and over 
and under two conical grooved rollers for the purpose of being stretched, and 
thence wound on a bobbin in the finished state. Motion is ecnveyed to the 
machine by means of a strap and driving p»lley fixed on the drum shaft; a 
smaller pulley on the same shaft and a strap conveys by means cf a pulley and 
pinion on a stad, a carrier wheel and change wheel motion to the first series of 
conical grooved stretching pulleys. The shaft on which the second series of 
conical grooved stretching pulless are placed is driven by meansof gear wheels, 
the traverse motion for regulating the distribution of the strand, and the 
doubled and finished banding or cord on the various bobbins, being obtained by 
means of a traverse bar having guide eyes therein, and an eccentric worked 
by a worn gearing with a worm wheel fixed on the eccentric shaft, the worm 
being actuated by pulleys and acord. The degree of twist of the strands and 
doubling of the finished banding or cord may be regulated by means of the 
change wheel and gearing for actuating the cross shafts carrying the conical 
grooved pulleys. A change wheel of small diameter will draw the strands and 
finished banding or cord quicker to the conical grooved stretching pulleys, 
exposing the said strands and banding or cord for a shorter space of time to the 
twisting and doubling action of the revolving bobbin and flyer, the spread of 
which is uniform, and not affected by the change wheel and gear. 

2078. R. WILSON, Patricroft, Manchester, and W. MARTIN, jun., Dundee, “Con- 
struction and mode of working calenders and mangles used in finishing textile 
Sabrics.”—Dated \4th August, 1866. 

This invention consists, First, in driving the upper and under revolving 
cylinders of cylinder or rolling calenders and mangles with toothed wheels, and 
SO as to give equal motion to each of the cylinders, whether two, three, or more 
are used. Secondly, in making the cloth roller independent of and removable 
from the mangle, and replacing it by another roller with the cloth wound on or 
beamed, and in the apparatus for effecting the same. Thirdly, in winding the 
cloth on the cloth rollers of calenders and mangles when in its place by gearing 
independent of the gearing for driving the thine while gling, either with 
or without contact of the other rollers or cylinders. Fourthly, in driving the 
eloth roller directly by gearing in the i< OP ion known as zling, 
instead of by the friction contact of the other rollers or cylinders, as heretofore, 
in this operation. And, Lastly, in the mode of winding the cloth on the cloth 
rollers of mangles and cylinders to prevent injury to the selvages. 














Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windl , Impl 
Mills, &c. 
2108. W. SMITH, Kettering ,** Reaping machines.”—Dated \€th Augus!, 1866. 
This invention consists in the application to reaping machines of certain 
scrapers, as described with reft to the drawing 
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Class 5.—-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
2081. E. PAGE, Bedford,“ Apparatus for the manufacture of bricks and tiles.”— 
Dated \4th August, 1866. 

This invention relates to adaptations of parts to a pug mill for the manufac- 
ture of bricks and tiles. In carrying out these improvements the dies or 
moulds are caused to travel immediately under the mill, so as to receive the 
clay direct from it, and, by preference, in two rows, one on each side of the 
axis of the mill. These moulds or dies are supported in chambers on frames, 
which are capable of sliding on grooves provided for them, so that they may 
readily be fed for filling and drawn out again when filled. The axis or revolv- 
ing shaft of the mill, in addition to the ordinary blades and stirrers, is provided 
at its lower end with a plate, which is affixed to and revolves with this axis or 
shaft. This plate, except at an opening where the clay is forced through it, 
se.ves as the bottom to the mill, and also as a cover to the moulds passing 
under it. At one edge of the opening in this plate, for the passage out of the 
clay, the plate inclines upwards cver such opening, somewhat in the form of a 
propeller blade, in order that the clay may thereby. in the revolution of this 
plate with the axis, be forced through the opening in it to the dies or moulds 
beneath ; and then such clay is cut off and smoothed on the dies or moulds by 
the bottom surface of the plate. The lower part of the mill in which the 
bottom plate and propeller work is made some what larger than the main body 
of it, so as to admit of a greater number of mou'ds being supplied and filled at 
the same time. The revolving plate may have two or more openings and 
propellers in it for the discharge of clay into moulds passing under them. From 
pt a description the action of the apparatus will be obvious.—Not pro- 
ceeded with, 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 


2016. T. WILSON, Birmingham, ** Breech-loading fire-arms,.”—Dated 4th August, 
1866. 

The specification of this invention is too elaborate to be quoted here suf- 
ficiently in detail tor an intelligible abstract. The invention will probably he 
noticed, with illustrations, in a future number of this journal. 

2035. C. A. MCEvOy, Bedford-square, London, ‘* Torpedoes.”"—Dated 7th 
August, 1866. 

In constructing a torpedo to be employed against a floating bridge or ships 
at anchor, or other floating structures, the patentee arranges a torpedo to float 
with the tide until it is carried by it against the bridge or other structure, and 
then, when the progress of the torpedo is thus arrested, the construction is such 
that the tide flowing past it gives motion to apparatus which, in a short time, 
fires a fuse, and explodes the powder with which the torpedo is charged. He 
employs a metallic chamber, of a cylindrical or other suitable form, to contain 
the gunpowder or explosive compound, and to this chamber he applies a per- 
cussi n fuse, consisting of a plug or nipple formed at the end with fulminating 
powder, and receiving a cap on its end; within the cap is a point which, when 
the cap is forced home on to the nipple by the blow intended to fire the charge, 
enters and explodes the fulminating priming. Until this takes place the cap 
is kept off the end of the nipple by a spiral spring. The parts of the fuse are 
protected from the action of the water by enclosing them in a chamber with a 
dome form diaphragm of thin copper over the cap of the fuse. A strong pro- 
tecting cover is, for safety, applied over the thin metal dome until the torpedo 
is required for use. Mounted on a bar or bracket carried by the powder case 
is a hammer furnished with a spring of sufficient strength to bring the hammer 
down on the cap of the fuse to so explode the charge. Until this is required 
the hammer is held back by a detent, which is kept up to the hammer by a 
filling piece or block on which the tail of the detent rests ; this filling piece or 
biock ‘s able to slide on the bar or bracket, and also to rotate thereon as on an 
axis ; it has a worm formed upon it, and it isin the thread of this worm that 
the tail of the detent rests. Also there is fixed on the filling piece or block 
radial arms with vanes upon them like the vanes of a smoke jack. The appa- 
ratus thus arranged is suspended underneath a raft of any suitable construc- 
tion, and so arranged as to ensure as far as possible the fouling the structure 
it is intended to destroy. The mode of suspension is such that, when the pro- 
gress of the raft with the current is checked, the passing water may swing the 
apparatus round until the bar or bracket, on which the filling piece or block, 
with its vanes, is mounted, comes parallel with the course of the stream, and 
then the action of the water on the vanes on the filling piece or block causes it 
to revolve, and in so doing it screws itself along endways on the bar or bracket 
until it passes from under the tail of the detent, and then immediately the 
explosion takes place. 


2038. Sir J. BENSON, Cork, “ Improvements in the processes of jointing and con- 
necting toge'her armour used covering and defending ships, ships’ 


q plates for 
= or batteries, on land against the effect of shot.”—Dated 8th August, 
.. 
This invention consists in dovetailing together the adjoining edges of armour 
plates by continuous dovetails between them, interlocking them in such mode 





as to form a continuous plate of equal or unequal thickness as needed, without 
the use of the bolts and nuts or rivets commonly used, or in combination with 
such bolts and nuts or rivets; the same plan is applicable to the coverings or 
decks of vessels, or turrets, or batteries on land or sea, —Not proceeded with. 


Class 7.—FURNITURE AND CLOTHING. 
Iicluding Cooking Utensils, Upi , Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 
—.> rit, Belfi , * Violins, violas, violoncellos,and guitars.”—Dated 13th 


ugusi, . 

This inven. relates to a contrivance for improving the tone of violins, 
violas, violoncellos, and guitars. It consists in the introduction within the 
body of the instrument of a rectangular sheet or plate of crystal or glass curved 
transversely, and extending along nearly the whole length of the instrument 
and across nearly the whole internal width of the narrowest part or waist 
thereof The position of this sheet or plate of crystal or glass is parallel to the 
back and belly of the instrument, with its convex surface turned towards the 
back thereof. The sheet or plate is supported at each end by the front and 
back blocks respectively of the instrument, which are cut so as to receive and 
give support to one surface of the sheet or plate. The bearing surfaces of the 
sheet or plate are held between pieces of chamois leather, or other similar 
material, set upon and glued to the aforesaid blocks. A second block is fitted 
to the opposite surface of the sheet or plate, and glued to each of the first- 
mentioned blocks, and to the chamois leather, or other similar materia’, 
holding the sheet or plate. A perfuration may be made in the sheet or plate, 
through which the sounding post of the instrument should pass without con- 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 

2025. J. HAMILTON, Glasgow, “ Producing gas for illuminating purposes.”— 

Dated 6th August, 1866. 

The patentee ciaims the manufacture of a compound or admixture for the 
producti f illuminating gas in which the heavy mineral oils left after the 
lighter portions are distilied off, with or without admixture with naphthaline, 
are combined in a heated state with screened or pulverised bituminous coal, 
substantially as described. 

2026. W. E. NEWTON, Chancery-lane, London, “ Improvements in the manufac- 
ture of carbonates and bi-carbonates of soda and potash, the soluble and 
insoluble silicates of soda and potash, and muriatic acid from chlorides of 
sodium and potassium.”—A ication.— Dated 6th August, 1866. 

The patentee claims, First, the process described, or its equivalent, for de- 
composing chloride of sodiam and potassium with nitric acid, and the subse- 
quent recovery of such acid by displacement with silicic acid at an elevated 
temperature. Secondly, the recovery of the nitric acid from nitrate of soda or 
potash by displacing such acid by silicic acid at elevated temperatures, and the 
subsequent use of the so-recovered nitric acid in the decomposition of chiorides 
of sodium and potassium to form nitrate of soda or potash, as set forth. 
Thirdly, the employment of carbonic acid with pressure, as set forth, for the 
decomposition of silicate of soda or potash in the manufacture of glass, in- 
clucing the recovery of the nitric acid, and the use of the same in the decom- 
position of chloride of sodium or potassium. 

2034. J. N. BROWN, Nottiag-hill, * Preserving wood.”—A communication.— 
Dated 7th August, 1866. 

In carrying out this invention the wood is placed in a close chamber and 
subjected to the action of the vapour of coal tar, resin, or oleaginous substances 
or compounds.—Not proceeded with. 

2040. G. DAVIES, Serle-street, Lincoln’s-inn, London, “ Printing on glass, &c."— 
A communication, Dated sth August, \S66. 

This invention cannot be described without reference to the drawings. 

2043. P. SPENCE, Newton Heath, Lancashire, “ Production of sal-ammoniac in 
a commercial form.” — Dated Sth Augus:, 1866. 

The patentee claims the production of sal-emmoniac in the commercial or 
cake form by compressing crystals of, or otherwise finely divided, clioride of 
ammonium. 

2066. W. CLARK, Chancery-lane, London, * Improvement in the utilisalicn of 
chloride of manganese (residue of the manufacture of chlorine) in the manu- 
Jacture of peroxide of manganese, chlorine, and hydrochloric acid, and in 
apparatus for the same." —A communication.— Dated \1th August, 186s. 

The patentee claims the treatment of chioride of manganese on a scale suit- 
able for industria! purposes, whether in a liquid or solid state, in the manner 
described, in o:der to obtain therefrom peroxide of manganese, hydrochloric 
acid, and chlorine, the same manganese being treated fur an indetinite num- 
ber of times. He also claims the production of chlorine repeatedly from the 
same manganese, without leaving any residue of chloride of manganese, all in 
the manner described. Lastly, he claims the arrangtment of apparatus re- 
presented in the drawings employed for the purposes of this invention, which 
may, however, be modified without departing from the principle thereof. 











Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
2052. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Telegraphic 
cable.”—A communication.— Dated 9th August, 1866. 

The patentce claims the production of a telegraphic cable composed of a 
number of spirally-formed insulated tubes or cylindrical conductors arranged 
one within the other, in combination with suitable insulating materials, sub- 
stantially as described. 





Class 10.—MISCELLANEOUS, 
Including all Specifications net found under the preceding heads. 


2003. N. KILVERT, Manchester, “‘Amaigamating, purifying, cooling, and bleach- 
ing lard, &c.” — Dated 3rd August, 1866, 

The patentee claims, First, a novel construction and employment of a cooling 
pan or vat, having an outer casing between which and the inner casing an 
annular space is formed for the purpose of cooling or heating lard, as described. 
Secondly, the novel and peculiar arrangement, construction, and adaptation to 
such cooling vats of reciprocating or revolving arms or beaters, for the purpose 
of amalgamating and agifating the lard, as described. 

2004. J. WHITTAKER, Manchester, ** Ladies’ dress suspenders.” — Dated 3rd August, 
1866. 

To a belt or band which is passed around the waist, and afterwards fastened 
by a spiral buckle or cord fastener, is attached a series of cords or bands extend- 
ing downwards to a convenient distance above the feet, and having at the 
bottom spring hooks or other ordinary fasteners for fastening a horizontal 
elastic or non-elastic cord or band of any requisite length on the outside of the 
dress, and when the dress is required to be suspended it is raised by the hand, 
and then allowed to double over the horizontal cord or band and be suspended 
by it; and for releasing the horizontal cord or band, when desired, it is only 
necessary to unhook it from the spring hooks or fasteners, and the said cord or 
band can be contracted when required by unhooking one and turning it back 
through one of the spring hooks, and fastening it to another spring hook, or to 
the hook, or to the belt itself. 

2007. J. H. JOHNSON, Lincoln’s-inn-fiel/s, London, “* Securing corks and stoppers 
in the necks or mouths of bottles, &c.”—A communication.—Dated 3rd 
August, 1866. 

This invention consists, Firstly, in the employment of a disc of elastic 
india-rubber, having its border turned over and made thicker than the middle 
portion of the disc. When the cork or stopper is in its place, one of these 
dise is stretched across it, and its border is then passed over the flange or pro- 
jection at the mouth of the bottle or jar. The thickened border of the disc 
will, if a disc of suitable size has been selected, nip the neck of the vessel below 
the flange, and the cork or stopper will thereby be firmly retained in its place. 
The stopper may itself be formed of india-rubber, and if thought desirable the 
disc may be cemented by any suitable cement to that stopper. The disc may 
also bestretched across the mouth of a vessel in the absence of a cork or stopper, 
and will thus form a useful temporary stopper or cover. Another part of this 
invention consists in the empicyment of an elastic ring of india-rubber, having 
one or more strips or bands of the same material connected with it, and passing 
from one sid2 to the opposite side. The ring being slipped over the flange on 
the neck of the vessel, as before mentioned, the cross strips or bands will ne- 
cessarily pass over the cork or stopper and retain it in its place. 

2008. W. H. K. MARK, Grosvenor Hotel, Pimlico, London, “ Apparatus to be 
used for fishing.” —A communication.—Dated 3rd August, 1866. 

This invention relates to catching cod fish in deep water, and consists in the 
employment of a net of square form, being about three hundred fathoms in 
extent on each side, and strengthened with ropes. The net is intended to lie 
at the bottom, except at its edges all around, which are held up to a height of 
about six fathoms from the bottom. In setting the net four anchors are put 
down, at corners of a square of about four hundred fathoms, and from each 
anchor a cable passes, with but very little slack to one of four large buoys, 
which are thus moored at the surface of the water. Boats or buoys are pro- 
vided with suitable tackle for letting down and hauling up the net. To attract 
fish bait is enclosed in net bags floated by means of glass bulls, and anchored 
inside the net. Light—say an electric lamp—may also be employed for at- 
tracting fish to the net.—WNot proceeded with, 

2010. P. MunRray, Dundes, “ Forming the teeth of bevel wheels.”—Dated 3rd 
August, i860. 

The wheel to be o; ted on is fastened on to the chuck of an ordinary 
turning lathe or wheel cutting machine, so as to turn on its axis. ‘he appa- 
ratus is fastened close to its periphery, and consists of a circular revolving 





cutter, made to the transverse form of the tooth required to be produced (at 
its largest part or that point of the tooth at the extreme diameter of the wheel), 
and attached to a horizontal spindle carried on bearings fixed to a movable 
circular slide (this slide forms a segment of a circle), having its centre in that 
point of the cutter which coiucides with the pitch line of the teeth of the wheel. 
Underneath, and concentric with the movable part of the circular slide, is 
fixed a toothed segment, gearing into a corresponding segment moving on a 
stud fixed into the bed of the circular slide, and having a projecting arm which 
is guided by an adjustable fixed oscillating socket, which is adjusted on the 
arm of the segment nearer to or further from its centre, according to the 
breadth and angle of the teeth of the wheel to be cut. The circular slide 
carrying spindle and cutter, and toothed segment above described, surmounts 
and travels along the bed of a straight slide, which is set parallel to the plane 
of the tooth to be cut. The circular cutter, which is set to coincide with the 
axis of the wheel, and which is made smaller in diameter than the space be- 
ween two adjacent teeth, so as to operate only on one side of a tooth at one 
time, is brought into contact and caused to pass across the breadth of the teeth 
tetuated by the straight slide, which is worked by a self-acting teed apparatus 
ahena cutting iron. The proper varying form of the tooth is obtained by 
wradually angling the cutter as it advances over the breadth of the tooth, turn- 
$ng on the pitch line as a centre, this being effected by the action of the tuothed 
Segment in turning the circular slide simultancously with the movement of the 
istraight slide, the arm of the stud tuothed segment being held a fixture by the 
oscillating socket. 

2012. W. HARTCLIFFE, jun., and T. H. Ler, Salford, “ Manufacture of flat 

link chains." —Dated 4th Augus', UsGi. 

This invention canuot be du-cr. ved without reference to the drawings. 

2013. J. BOYD, Glasgow, ** Winding apparatus.” —Dated 4th August, 1865, 

This invention cannot be descrited without reference to the drawings. 

2021. E. LAMB, Chancery-lane, London, ** Fire escapes.” — Dated 6th August, 1866. 

This apparatus may be described as consisting of two sides formed respec- 
tively of bars of wood or iron or other suitable material, the respective bars of 
each side being connected by means of two or more levers centre’ by their 
ends thereto, in manner similar to that employed in the construction of the 
ordinary parallel rules, thus aliowing the bars w be separated from each other 
to any desired distance regulated by the length of the levers. One of such 
compound bars is placed on each side of a vertical series of windows, one 
portion of each set being firmly attached to the building, and the other portion 
being free to move outwards upon the centres of the connecting levers. By 
increasing the lengths of the latter in a given ratio from the nipper to the 
lower portion of the apparatus, the outer bars, upon being separated from the 
vertical bars attached to the building, will assume an inclined position, the 
lower ends resting on the ground, and thus giving rigidity to the apparatus ; 
ani steps or treads being extended between aud connected with each of the 
movable bars a ready means of desent and ascent is attorded in cases of fire. 
The apparatus nay, if desired, be fixed between or at the sides of any vertical 
series of windows, in which case small plattorms or balconies are formed in 
connection with the apparatus for the purpose of enabling persons to reach ths 
latter from the windows.— Not proceeded with. 

2023. R. MEDCALF, Bow-lane, and W. NICHOLLS, Bow. London, “ Couplings or 
connections particularly adapted for coupling or connecting gas, water, and 
ipes.”— Dated 6th August, 1866. 

This invention mainly consists of two or other convenient numbers of spring 
clips arranged and combined with other parts, as hereafter described, 80 as to 
form a fluid tight coupling or connection for pipes. Upon lugs formed upon one 
of the pipes or portions to be connected, the inventors hinge say two clips fitted 
lengthwise of the pipe; the tails of these clips are acted upon by springs which 
tend to force inwards catches on the other ends of the clips, and these catches 
are situated a slight distance beyond the end of the pipe. Upon this pipe 
they also cast a flanze to form a seat for a ring of india-ruber, or other suit- 
able clastic material, which they ut round the pipe. ‘The flanze and ring are, 


say, about an inch more or less from the end of the pipe, which is slightly 
conical or tapered from the flauze to the end. The end of the other pipe or 
portion to be coupled or coneectal tw the first pipe has cast upon it a ring, 
tapered or conical exterua'ly, aud, by preference, cylindrical internally. Th- 
coupling is effected as follows:—The tapered ring is forced over the tapere! 


portion of the other pipe, and the catches of the spring clips are thereby pushed 
outwards until the tapered ring has passed them ; as soon as the ring has 
passed them the catches are azain forced in by the action of their springs, and 


take behind the rinz, so as to hold a couple the ploes together. The ead or 

rim of the ring on the second pipe pressss upou the india-rubber rings, and 

thereby prevents all escape of the yas or other fluid —Vot proceeded with, 

2017. L. Drmock, Cheapside, London, “ Sewing machines.” —A conmunicatton.— 
Dated Ath August, io6. 

The patentee claims, First, the mode of combining an1 arranging the inter- 
lacing hook and the shuttle, constructed as described, with the eye-pointed 
needle, so that the loop of the needle-thread will be presented to the said hook 
from the tuner curvature of the reetls, sudstaniially as and for the purpose 


specified. Secondiy, so combing and arranging the said hook and shuttle, 
and the eye-pointed needle, as described, with au independent mechanism 
for taking up the loop of needle-thread after it has been carried around the 
shuttle, as described, that the said loop may be taken up and the stitch com- 
pleted in one and the same cycle of operations of the machine, substantially as 
specified. Thirdly, a fixed stud in a revolving face plate, or the equivalent 
thereof, in combination with a suitable device for regulating the tension of the 
needie-thread, and a suitable guide eye for confining and directing the thread 
to the needle, or other suitable means for confining the needle-thread upon each 
side of the said stud, for the purpose of taking up the loop of needle-thread 
after its passage over the shuttle, substantially as and for the purpose specitied. 
Fourthly, the circular shuttle, constructed substantially as described, with a 
bevelled edge, and in combination therewith a delivery notch and a spring 
presser, arranged substantially as described, for the purpose of producing the 
requisite tension of the shutile thread as it is delivered, substantially as 
described. Fifihly, mounting or holding the shuttle upon a stationary 
pedestal, or its equivalent, as described, and controlling the operation of the 
shuttle by means of a tilting bar or finger, or its equivalent, arranged to 
operate therewith, substaniieliy a> and fur the parpose specified, Sixthly, the 
inter!acing hook constructed an‘ operating to catch and carry the loop of 
need'e-thread around the shuttle, substantially in the manner described. 
Seventhly, the method described of attaching the removable cloth bridge to 
the bridge ring, or its equivalent, for the purpose specified ; and he also claims 
the removable bridge ring of which the cloth bridge forn.s an immovable part, 
substantially as and for the purpose described. Kighthly. so combining the 
recess in which the needle vibrates and the bridge ring, and the interlacing 
hook, and shuttle, constructed aud arranged substantially as described, that 
the lower thread of the loop will be caught by the hook and carried in a direct 
line beneath the shuttle, while the upper thread of the said loop is carried 
against the bevelled edge and over the shuttle, substantially in the manner and 
fur the purpose specified. Ninthly, the construction and mode of hanging and 
adjusting the needie arm and the presser arm by means of the screw stud and 
screw sleeve, sucstantially as described. Tenthly, the mode of securing the 
needle at the end of the needle arm by means of the screw bol: and washer, 
constructed substantially as descrited. 

2024. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Apparatus for stamping, 
crushing, and pulverising ores, dc.” —A communication.—Dated 6th August, 
1866. 

This invention has reference more particularly to stamping machinery 
operated by ‘he direct action of steam above and below pistons att wched 
directly to the stamp rods themselves, but it is also partly applicable to mills 
in which the stamps are operated in other ways. In carrying out this inven- 

ion it is proposed to dispose of the stamps when more than two are used in 
the form of a group round a commun centre, in lieu of and in a row as heretofore, 
and to surround or enclose such stamp or group of stamps by an upright screen 
of wire-work, or a screen of other suitable construction. through which the 
finely-crushed material passes into a delivery trough surrounding the screen. 

The group of stamps is fed through a feed aperture situate in the centre of the 

group, such opening receiving the material to be crushed from inclined shutes, 

or spouts, and hoppers fixed to the base or sole plate of the actuating cylinders, 
as hereinafter described. ‘The cylin-Jers, with their valves, are made adj stable 
towards or from the battery by meaus of adjusting nuts working on screw 
heads fo-med on the supporung pillars or columns of the cylinders, and in 
order that such adjustment may be uniform at each corner, a gauge and 
divided scale are provided for indicating the exact amount of rise or fall ateach 
corner or angle of the svie plate of ihe cylinders. The object of this adjust- 
ment is to compensate for the wear of the stamps, and to maintain a uniform 
or nearly uniform clearance between the pistons and the tops and bottoms of 
the cylinders. By having the feeding hoppers attached to the adjustable 
cylinders, their height will also be adjusted in relation to the battery. Each 
cylinder of the group, or each pair of such cylinders, is provided with a slide 
valve, either in the furm of a p.ston valve or otherwise constructed, and these 
valves are operated by means of a cone formed on the upper ends of the piston 
or stump rods in such ends, being caused to work in hollow columns closed at 
the top and fitted on to the ends of the cylinders. A sliding wedge on the eud of 
a horizontal rod enters laterally through a stuftiag-box into the interior of each 
of the hollow columns ; consequenily, when the conical end of the rod rises, it 
will, by pressing against the wedge, force it back in a lateral direction, and 
move the valve inwards, so a3 to admit the steam to the upper end of the 
cylinder. As the rod descends again, the pressure against the wedge is 
renewed, and the valve is uoved 1 the opposite direction by the action of the 
steam pressure thereon. ‘This movement of the valves is obtained by connect- 
ing their spindles, which are situate horizontally to the lower end of a vertical 
vibrating lever, the upper end of which is connected to the rod which carries 
the horizontally sliding wedge hereinbefore referred to. The inlet steam or 
other elastic medium employed in working the pistons may enter the valve 

chests in the usual manner, but the exhaust is by preference caused to enter a 

jacket surrounding each cylinder by employing a conical furmation of the end 

of the piston or stamp rods for operating the valves; the stamps may be per- 
mitted to turn on their longitudinal axes without interfering with the working 
of the valves. 

2027. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Steps or 

bearings for spindles.” —A communication.— Dated 6th August, 1866. 

This invention consists in forming the bearing fur the end or foot of & spindle 

in the bottom of a chamber which serves a3 a reservoir for oil or other lubii- 
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cating material, the end of the spindle being supported laterally by a steadying 

collar or socket fitted into the sald chamber. 

2028. G. B. WINDLE, Gracechurch-street, London, “Portable lanterns.” —Dated 
t, 1866. 

mt. which is the subject of this invention is constructed of tin plate, or 
of any other suitable metallic materials, and when extended and prepared for use 
is of a rectangular form. One side of the lantern consists of a shallow box, — 
exterior side of which is hinged to the frame or rim, soas to be capable of being 
opened, and has attached thereto a ptacle or cep for ben y= | a 
store or reserve of candles and matches, such p or Pp being 
separated from the remainder of the lantern by a metallic plate which partially 
extends across the other side of the box. In that portion of the box which is 
not separated from the interior of the lantern a socket or holder for the candle 
employed for the purpose of illumination is placed, the same being attached to 
astrip of metal mounted on a pivot, and by turning which the candle can be 
moved to the centre of the lantern, One end of this strip of metal goes into a 
slot in the bottom of the shallow box and maintains the lantern in its extended 
form. The sides, bottom, and top are hinged so as to be folded down, the 
whole occupying but small space, the lantern being thereby rendered very 
portable.— Not proceeded with. 

2033. W. KR. Lake, Southampton- buildings, Chancery-lane, London, “Machine 
ior removing the seeds or stones from raisins, &c.”—A communication,— 
Dated 7th August, 1866. 

This machine consists in its simplest form of a stamp-like handle in the plane 
surface, at which are inserted at uniformly small distances apart, say one- 
twelfth of an inch from centre to centre, numerous small wires projecting from 
the face of the stamp about one-fourth of an inch, and of a yielding stamp bed 
preferably of rubber. To operate with the apparatus a raisin is placed on the 
rubber bed, and the stamp is then thrust upon the said raisin, the wires per- 
forating the skin and pulp, but not the seeds or stones, which being hard are 
carried before the blunt points of the wires through the skin of the fruit, and 
are embedded in the rubber, the pulp of the fruit being impaled on the wires. 
On removal of the stamp from the bed the stone will be found adhering to the 
raisin, but projecting therefrom, so that it can be scraped off, and then the truit 
can be removed from the wires. To this simple apparatus may be added 
mechanism for working the stone scraper and the fruit cleaners. 

2036. W. E. NEWTON, Chancery-lane, London, **Chucks for turning lathes, dc.” 
—A communication,—Dated 7th August, 1866. : 

This invention relates to variable chucks, in which gripping jaws are so 
adjustable as to enable them to grip and hold articles of different sizes, such as 
the various sized shanks of drilis, boring bits, or metal rods of different 
diameters, and its object is to provide for the adjustment and securing of the 
gripping jaws, so that they may hold firmly any articles placed within them. 
The first part of the invention consists in the fitting of the gripping jaws to 
slide longitudinally in grooves in a conical chuck body, which is fitted to rotate 
around a conical screw attached fixedly to the mandril of the lathe or other 
tool, the threads of the conical screw being fitted to threads in the jaws, so 
that by turning the chuck body and jaws upon the screw, the jaws will be 
caused to move longitudinally, and m such movement to approach or recede 
from each other, according to the direction in which the body and jaws are 


turne4. 
2039. H. HOLLAND, Birmingham, “ Umbrellas and parasols.”"—Dated 8th 
August, 1866. 

This invention consists in fixing iron for other ends or bottoms to the 
ordinary raised ferules, by rivetting the said ends or bottoms to the bottom of 
the said raised ferules. The invention further consists in the employment of 
metal tubes in lieu of the ordivary description of stick, the said metal tubes 
being made with ut brazing or soldering, by turning up the edges of the strips 
from which the tubes are made, so as to produce flanges, whch, when the 
strips are bent into tubes, are rivetted together. 

2012. E. H. D. INGE, Nelsm-square, London, ** Applying covers or awnings 
to garden and similar sats,.”"—A communication.—Dated sth August, 1866, 

For this purpose, when applying the invention to garden and other similar 
seats, the seat is provided with suitable sockets to receive the lower ends of 
uprights or standards having bearings formed therein to receive two rollers, 
the lower one having fixed thereto one end of the cloth forming the cover or 
awning, whilst the other acts as a guide roller. The other end of the cover or 
awning is fixed to arms or radius rods, which are pin-jeinted to the standards 
or uprights carrying the rollers above referrd to, The axis of the roller, 
having one end of the cover or awning fixed thereto, has a handle and ratchet 
wheel applied thereto to facilitate adju-tment and to retain the cover or 
awning at any desired height. 

2044. J. ROBINSON and J. SMITH, Rochdale, ** Applying motive power to saw 
frames.” —Dated 8th August, 1865. 

Tisis invention relates to chose saw frames which are driven by the direct 
action of steam or compressed air, and consists in a method of giving motion 
to the valves of such steam and air cylinders, For this purpose the inventors 
employ a bar sliding with the reciprocating saw frame, and carrying inclined 
pieces to act as tappets. These inclines or tappets, as they move upwar! and 
downward, act upon rollers, which, by causing a shaft or lever to oscillate or 
vibrate, impart the necessary sliding motion to the valve. The inclines or 
tappets or the rollers they make adjustable for regulating the motion of the 
valve The steam or air cylinders may be placed above or below the saw 
frame, and they provide the said cylinder with a separate steam or air pipe, by 
which the piston may be adjusted for starting. —ot proceeded with. 

2015. W. HOARE, Wood-street, Cheapside, London, ““ Damping direction and 
other labels.” —Dated 8th August, 1866. 

The apparatus emplye' for the purposes of this invention consists of a 
vessel of any convenient sbape, and made, by preference, of earthenware or 
metal, as it is to contain water. In this vessel is mounted a cylindrical 
roller which may, if desired, be covered with a piece of felt, woollen cloth, or 
other material which will absorb a portion of water. Above this roller, but 
about an inch or so apart horizontally. are mounted two other rollers of 
smaller diameter, and which may be called guide rollers. These latter are 
grooved 'to receive india-rubber bands which pass round both of them, and 
serve to carry the direction labels into and out of the apparatus. Immediately 
above the lowermost roller, which may be termed the damping roller, is 
mounted another roller called the top or pressing roller. On this roller are 
formed projecting collars, against which the india-rubber bands bear as the 
roller rotates. The damping roller is, by this construction of parts, prevented 
from coming into contact with, and thereby wetting, the pressing roller above, 
and yet it is brought sufficiently near thereto to damp or wet the under side of 
the label as it is passed through the apparatus. The surface or direction side 
of the Jabel will thus never be wetted.— Not proceeded with. 

2047. J. TURNER, Fleming-road, Walworth, “ Wet gas meters "—Dat:d 9th 
August, 1866. 

This invention relates, First, to improvements in the arrangement and con- 
struction of the inlet valve and valve box of wet gas meters. For this purpose 
the invewtor so arranges the inlet valve box that the gas passes upwards 
through the valve in its passaze to the inlet pipe and measuring drum, in 
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place of passing downwards. The Second part of the invention has for its | 


object the construction of wet gas meters in such manner that the water level 
in the measuring drum will always be maintained in its proper height by an 
improved arrangement of the air tube and over-flow pipe. The Third part of 
the invention relates to improvements in the arrangement of the waste water- 
box or chamber and parts connected therewith. Thelast part of the invention 
relates to the construction of the index spinile for the purpose of reducing the 
cost of repairs resulting from corrosion.—Not proceeded with. 

2053. C. T. JUDKINS, Ludgate-hill, London, “ Sewing machines."—Dated 9th 

August, 1866. 

This invention consists, First, in the combination or arrangement of parts of 
sewing machines, as hereafter described, for producing the chain stitch; and 
Secondly, in the employment of a rack arranged and acting as hereafter 
described. Upon a horizontal shaft beneath the bed plate of the machine, and 
driven by the ordinary pulley or hand wheel, the inventor mounts two 
grooved canis ; in the groove of one of these cams a pin on one end of a bell- 
crank lever rides, the other end of this lever being connected to the needle 
slide, and as this cam rotates with the shaft the lever imparts the up-and- 
down motion to the needle slide. The parts of the machine just referred to are 
the same as in what is known as the Lancashire machine, and are fully 
described in the specification of letters patent granted to Edward Joseph 
Hughes, on the 10th August, 1852 (No. 14256). In the groove of the cama 
pin or projection upon a horizontal rod rides, so that the rod slides to and fro 
towards the right and left of the machine. The left-hand end of this rod is 
formed with a straight rack, which gears into a pinion so as to impart to the 
pinion an alternate movement upon its axis. The spindle of this pinion 
carries a hook, which, as the upper needle rises and forms a loop, passes 
through the loop, and holds it unti! the needle again descends, so that a single 
chain stitch is produced. If a double stitch is required the inventor substitutes 
for this hook @ needle working horizontally, and with an eye near the point 
supplied with thread, and this thread is taken by the alternate movem:nt of 
the pinion through each loop formed by the thread of the upper needle. Near the 
left-hand end of the horizontal shaft he fits a third cam, which bears against 
the underside of a feed lever centred on the under side of the bed plate; as the 


shaft revolves this cam raises the feed foot at the proper tims above the | 
work plate. This cam also bears against one end of a block fitted loosely | 


between the feed lever and an adjusting screw upon which it oscillates as on a 
pivot, so that immediately after the feed lever is raised by the cam the cam 
forces forward one end of the block, and the other end pushes back the feed 
lever, and thereby causes the feed foot to rm the feed. Springs return 
the feed lever and the block to their first tions.— Not proceeded with. 
2049. J. GATHERCOLE, Cranmer-road, Brixton, “ Machinery for making envelopes 
and paper and other bags.” Dated 9th August, 1866. oh 
The essential feature of this invention consists in 





loosed from those which are below it in a pile by a blade having an edge of 
peculiar form, and which takes hold of the paper with more than usual 
certainty ; and this part of the present invention also consists in a peculiar 
mode of applying the blade for the above purpose, whereby it is enabled to 
adapt itself to the level of the top of the pile, and to any inaccuracies in its 
operating machinery, and so as always to press uniformly upon the paper; also 
this portion of the invention consists in a reciprocating and vibrating toothed 
finger, operating in combination with the before-mentioned devices to convey 
the separate blank piece or sheet to the mechanism by which it is to be con- 
verted into an envelope, or otherwise manipulated or treated for any other 
purpose. In the second main division of the | jon the imp relate 
to an envelope machine for employing two or more sets of folders for the greater 
dispatch of work, and the nature of the improvements consists in 
two or more sets of automatic folders upon or in a horizontal table, by the 
rotation of which the several sets of are brought one after another 
opposite to a feeder or feed table for the reception of the blanks, and the latter 
folded as the table proceeds to rotate. Other features of the said improvements 
consist in the mechanism employed to produce the operation of the folders, and 
in certain devices or means whereby the blanks in their passage through the 
machine are gummed ; also in certain devices for delivering from the folders the 
envelopes in a finished condition or ready for use. 
2057. W. E. GepGe, Wellington-street, Strand, London, “ Construction of buckles 
or fastenings for braces and other articles."—A communication.—Dated 9th 


August, 
ibed without refi 





Jections on any or all their swaging surfaces, 


in making certain dies, wherein the in /entor can use round rods or blanks, and 

in which the angular portion of the bolt is made from a round blank, as will be 

hereafter explained. To raise or force out the corners of the bolt to the fulness 
or dimensions desired the compressing or swaging dies must be of such form 
as to force a portion of the metal of the body of the rod from the centre to the 
corners of the square. This may be effected by the dies having convex faces 
on each of their four compressing surfaces, or they may carry a rib, bead, or 
angular projection on their faces longitudinally, or ribs, beads, or angular pro- 

instead of being convex, as above 
described, for it is unimportant what is the form of the dies so that the desired 
result is thus produced. 

1888. M. A. F. MENNONS, Southampton buildings, Chancery-lane, , 
“* Mode of, and apparatus for, generating gas for lighting, heating, and other 
purposes.” —A communication.— Dated 20th July, 1866. 

The rate for performing this invention cannot be described without 
b to the drawing 





1932. H. CALISHER, Paris, “ Fire-arms.”—Dated 25th July, 1866. 

This invention consists in improvements in breech-loading guns, the said 
improvements chiefly consisting in the manner of placing the ion cap 
on the nipple, In the manner of loading at the breech, and in the lock. By 
means of this improved feeder the caps contained in a tube placed along the 
gun are caused to fall into a recess made in the cap carrier, whence they are 
placed on the nipple by means of the cap carrier and a small lever. A spring 
cover closes the extremity of the tube containing the caps, and permits of 





to the drawings.— Not 





, 1866. 

This invention cannot be d 
proceeded with. 

2059. C. F. COTTERILL, Cannock, Slafford, “ Earthenware and other pipes.” — 
Dated \\th August, 1866. 

The patentee claims, First, building up the said pipes of segmental 
pieces, the edges of which engage together, the said pipes being separated 
by rings, and filling up the space between the pipes by a pitchy 
or bituminous cement or composition, so as to consolidate the whole 
into one mass, substantially as described. Secondly, making the said pipes of 
segmental pieces made to engage together at their edges, and bound by earthen- 
ware or iron clips, or by both earthenware and iron clips, substantially as 
described. Thirdly, impregnating earth pipes, or earthenwar2 segmental 
pieces to be made into pipes, wit a melted pitchy or bituminous composition, 
by the prolonged immersion of the said pipes or segmental pieces in the said 
melted composition. Also joining the ends of earthenware and other pipes and 
segmental pieces to be built up into pipes by means of a melted pitchy or 
bituminous composition, substantially as described. Lastly, the hinery or 





ing the supply when they are all used. The means employed for loading 
at the breech are as follows:--The barrel is provided with a knob by means 
of which the mechanism can be drawn back, 80 as to uncover the slot in which 
the charge is introduced, and by pushing back the rod the cover closes the slot. 
The bottom of the cartridge is made of india-rubber, which ensures an air- 
tight closing. A key is adapted to the slot,and prevents the cocking of the 
hammer, if it is not in the proper position to close the mechanism. A ferrule 
placed at the end of the slot, and forming a part of it, receives the shock 
through the medium of the key. The lock can be constructed in two different 
ways, either with a link or with a grip. 
1971. G. T. BOUSFIELD, Brixton, Surrey,‘ Manufactureof fuel from peat, de.” 

—Dated 3ist July, 1866. 

The patentee claims the process of changing the character of peat, or other 
partially decomposed vegetable material, by treating it with steam, substan- 
tially as set forth, the steam being injected into the material. Also the process 
of applying to peat, or other partially decomposed vegetable material, the 








apparatus described to be used in dipping or impreg ing earth pipes, 
earthenware segmental pieces to be made into pipes with a melted pitchy or 
bituminous composition. 
2969. M. A. BiuIR and J. M‘ILWHAM, Glasgow, “ Making moulds for casting 
ground screws for fence and other posts.’— Dated \0th August, 1866, 
This invention cannot be described without reference to the drawings. 


2063. J. COLLINS and A, D. CAMPBELL, Manchester,“ Stamps for producing 
impressions.” —A communication.—Dated \\th August, 1866. 

This invention consists in casting or constructing the letters or designs to be 
impressed of india-rubber, and mounting such design cr letters in a solid block 
of metal attached to a handle or on a roller.—Not proceeded with. 

2064. J. E. Kerrey, Manchester, *‘ Packing for steam, water, air, and gas-tight 
joints.” —Dated \\th August, 1866. 

The patentee claims combining together ind'a-rubber or other flexible sub- 
stances with wire and hemp, orother suitable fibrous material, for the production 
of packing to be used for steam, water, air, gas tight, and other joints, sub- 
stantially as described. 

2068. B. F. WEATHERDON, Chancery-lane, London, “ Thermometers and pyro- 
meters.” —A communication.—Dated \ith August, 1866, 

This invention consists of a mercury thermometer having two branches or 
tubes springing vertically from the bulb, in each of which platinum wires sur- 
mounted with silk, thread, or other insulating matters, are so arranged in 
connection with the electric piles and magnetic coils moving in conjunction 
with supply and discharge water taps. air pas-ages, or otherwise, as to admit 
of the said regulation being uniformly maintained, that is to say, on heat 
being communicated to the bulb of the thermometer placed within the heated 
fluid, body, or matter to be regulated, the said heat causes the mercury to 
ascend within the tubes, 80 that apon coming in contact with the wires corre- 
sponding to any suitable graduation thereon the electric current is put in motion 
and the supply and discharge passages opencd and the regulation effected.— Not 
proceeded with. 

2069. E. A. COWPER, Great George-street, Westminster, “ Machinery for sewing.” 
—Dated 13th August, 1866. 

The patentee claims, First, the combination with a tambour or chain-stitch 
sewing machine of a frame such as shown in the drawings, such frame serving 
to receive a series of threads to be attached to the work by the stitches of the 
sewing machine, and also serving to hold the work distended, as described. 
Secondly, the arranging a tambour or chain-stitch sewing machine in such 
manner that it will sew when the handle is turned cither in one direction or 
the other, and so that the direction in which the work is fed is reversed when 
the direction in which the handle is turned is changed, the machine being thus 
renderec applicable for producing wit! facility work as a substitute for drawing, 
as described. Thirdly, the employing in tambour or chain-stitch sewing 
machines two hooks for catching the needle thread on the under side of the 
work, in such manner that one hook may be in action when the handle is 
turned from right to left, and the other when the handle is tarned from left to 
right, as described. Fourthly, the application to tambour or chain-stitch 
sewing machines of self-acting apparatus, which moves when the direction in 
which the handle is turned is changed, and which apparatus, when it moves, 
throws out of action one of the hooks on the under side of the work with appa- 
ratus connected therewith, and brings the other corresponding hook and appa- 
ratus into work, as described. Fifthly, the constructing tambour or chain- 
stitch sewing machines in such manner that whilst the machine ‘s turned con- 
stantly one way, the direction in which the work is fed, and in which the 
stitches are made, may be reversed by moving a reversing lever or instrument, 
as described. 

2070. R. LEIGH, Wigan, Lancashire,“ Improved direct-acting lift or tilt hammer.” 
— Dated 13th August, 1866. 

This invention relates to certain improvements in the construction of direct- 
acting lifts or tilt hammers, whereby a regular succession of lifts is effected at 
each revolution of the driving shaft. The pa*entee proposes to bolt to a founda- 
tion plate a standard of a curvilinear fourm, extending from the foundation and 
terminating in a vertical line, in order to receive the vertical shaft of the tilt 
hammer in bearings bolted or cast to the side of the standard. The upper part 
of the curved portion of the standard is provided with a journal block to 
receive the driving shaft, at one end of which ts a fly-wheel, and at the other, 
in a line with the tilt, is a cam ring, divided into four or any number of 
sections required to give four motions at each revolution. The cam ring has 
four teeth, equidistant from each other, on its periphery. A limb or projection 
on the tilt is acted upon by each tooth successively, and the tilt hammer is 
thus raised. As soon as the tooth escapes from the projection the tilt rapidly 
descends, and is in turn again actuated by the next tooth. The tilt hammer 
descends on an anvil bolted to the foundation. The driving shaft is to be 
properly set in bearings in the usual manner, and driven by steam or water 
power. 

2075. H. SANDERSON, Sheffield, “ Manufacture of knives and forks.”"—Dated 13th 
August, 1>66. 

According to this invention the bladc is made of steel, having at at one end a 
short tang or projection, notched or otherwise, and the bolster and tang of 
either cast iron, malleable iron, run steel, or any other suitable metal, a hole 





boring, or otherwise, of a suitable size and form to receive the short tang or 
projection on the end of the blade. When the blade is thus inserted it is fixed 
in the bolster by compressing the latter by a press, stamp, tilt hammer, or 
otherwise, or by ing, pinning, soldering, or welding, thereby making a 
firm and solid joint which cannot be loosened by any ordinary means. If the 
knives and forks are to be made with what are called “scale tangs,” that is, 
with tangs of the same width as the handle, the patentee proposes in some 
instances to make the end of the tangs of the same thickness as the handle, 
including the scales, the end of the tang and the bolster being grooved or dove- 
tailed, so that the scales may be put in sideways and fixed with only one rivet 
or pin; or, if preferred, the handle may be put on in the usual manner. 











COMPLETE SPECIFICATIONS. 


1749. H. A. BONNEVILLE, Porchestor-terrace, Bayswater, “ Submarine telegraph 
cables.” —A communication.—Dated 2nd July, 1865. 

The patentee claims the general construction and arrangements of subm arine 
telegraph cables with two nterior coverings running parallel with the electric 
| conductor, and with an exterior covering or shielding of tempered or non- 
| tempered steel, substantially a° described. 

1750. H. A, BONNEVILLE, rorchester-terrace, Bayswater, ‘* An improve d safely 
| lock.” —A communication. — Dated 2nd July, 1866. 
This i ion cannot be d d without refe to the drawings. 
1751. H. A. BONNEVILLE, Porchester-terrace, iswater, “ Construction and 
laying down of subterraneous telegraph wires.” —A communication.— Dated 
2nd July, 1866. 

The patentee claims the general construction and arrangement of subterra- 
nean channel with electric conductors in three isolating envelopes, substan- 
tially as described. 

| 1815. J. GREGORY, F.R.G.S., Manchester, “ Means of communication by signals 
| Between guards, and drivers of railway trains.”—Dated 11th 





perform 
gumming, and stamping operations by the simple rotation of rollers, July, 1866. 
invention cannot be described in detail without refe to the drawings,— This invention cannot be described without reference to the drawings. 
Not proceeded with. | 1816. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “* Im- 
2056. A. V. NEWTON, Chancery-lane, London, “ E) lopes."—A icati ' tn screw bolis. and in the us in manufacturing 





—Dated 9th August, 1866. 


One of the leading divisions of this invention relates to an apparatus for feed- 


ing the paper to an en’ in the r feeder the one 


pape: forming 
division of this invention, the blank or sheet of paper which is to be fed is 


Pp employed 
the same.” —A communication.—Dated \1th July, 1866. 
The First of this invention consists in the production of a bolt made 
from a round or rod, a portion of which bolt is square or angular and a 
portion left round, as in the rod or bar. Another part of the invention consists 





eq of heat and moisture to change its character, by first drying 
the material and then steaming it, substantially as set forth. Also the process 
of solidifying peat, or other partially d posed vegetabl rial, by the 
application of heat and mechanical pressure while it is in a moist state, con- 
taining from 15 to 40 per cent. of water, substantially as eet forth. Also the 
process of transforming peat. or other partially decomposed vegetable material, 
into factitious coal by the application of steam and mechanical pressure, sub- 
stantially as set forth Also the bination in a i of the following 
implements, viz., the agitator or worker, heating chamber and st~am p'pe, al 
P ing in binati b ially as set forth. Also the combination in 
a machine of the following implements, viz., the agitator or worker, chamber 
and piston press, all op g in inati b lly as set forth. 
Also the combination in a machine of the following implements, viz., the 
agitator or worker, heating chamber, piston press, and steam delivery pipe, 
all operating in binati Ui ially as set forth. Also the combination 
of the piston and piston chamber of the press, with a discharge passage fitted 
with an adjutage whose interior is tapering, all op t bination, sub- 
stantially as set forth. Also the combination of the piston and piston chamber 
of the press, with a discharge passage, which is widened out or increases 
progressively in diameter, all operating in combination, substantially as set 
forth. 
1999. H. J. BATCHELOR, Massachusetts, U.S.,“ Manufacture of horse shoes, &c.” 
—Dated 2nd August, 1866. 

This invention cannot be described without reference to the drawings. 

2020. W. SmITH, Barnard Castle, Durham, “ An improved horse road-scraper 
and brush.” —Dated 6th August, 1866. 

This invention cannot be described witheut reference to the drawings. 

2105. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Heating 
apparatus.” —A communication, ~ Dated \6th August, 1866. 

In order to produce perfect combustion within the prechamber of a stove or 
furnace it is necessary, the inventor states, to convert the fuel into a gaseous 
form without admixture with nitrogen, and to produce the most thorough 
mingling of these inflammable gases with the supporter of combustion by 
introducing the latter to the former at a high degree of temperature, and in 
the most minutely divided condition only ; and the invention consists, First, in 
constructing the fire chamber of a stove or furnace in such a manner that the 
fuel shall be almost or entirely converted into gas before being brought in con- 
tact with the oxygen required to produce combustion ; and, Secondly, in con- 




















| structing the walls of the fire chamber so that the atmospheric air shall be in- 


| being formed in the bolster at the time of casting, or afterwards, by drilling, | 


troduced throughout the extent of the walls in a great number of minute streams 

atahigh temperature,and thus most thoroughly minglea with the inflammable 

gases from the fuel. 

2112. A. L. Woop, Aldersgate-street, London,** Sewing hines.”"—A 
cation.—Dated \7th August, 1866. 

This invention cannot be described without reference to the drawings. 

2138. G. HASELTINE, Southampton-buildings, Chancery-lane, London, ‘* Inking 
apparatus for printing in colours.”—A communication.—Dated 20th August, 
1+66. 

Tnis invention cannot be described without reference to the drawings. 

2140. J. Murpuy, New York, U.S., “ Springs suitable for railway carriages, 
é&c.”— Dated 21st August, 1865. 

This invention relates to springs of rubber, or of compounds of rubber, or 
analogous elastic material, in masses, and one portion of the invention con- 
sists in the employment of a support wound around and incorporated with the 
body of the spring, the support being formed of cloth or analogous fibrous 
material, having the fibres thereof laid in such manner that the fabric may 
yield to a limited extent. Another porticn of the invention consists in so 
embedding such a yielding fibrous envelope in the material of the spring, or 
covering it on all its surfaces with the material of the spring, that no 
shall be exposed to the weather, or to any destructive influence other than the 
mechanical strain to which it is subjected. 

2156. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “ An 
improved process for bleaching with the aid of hydrostatic and pneumatic 
pressure, conjointly or separately, wood, straw, and other material, 
Jor the manufacture of paper pulp, and for bleaching flax, hemp, thread, 
varns, felts, cloths, &-c.”"—A communication.—Dated 22nd August, 1866, 

The patentee claims bleaching the aforesaid materials by sabjecting them to 
the action of bleaching liquor under pressure. 

2170. W. E. GEDGE, Wellington-street, Strand, London, “ An improved saw 
specially adapted for forest use, and improved saw teeth applicable to saws 
generally.” —-A communication.—Dated 23rd August, \866. 

This invention cannot be described without reference to the drawings. 

2186. C. RICHARDSON, Gracechurch-street, London, ** Looms for weaving."— 
Dated 25th August, 1866. 

This invention relates to further improvements in addition to those patented 
by the present patentee under the title of “ improvements in looms for 
weaving,” bearing date the 16th April, 1866, No. 1067, and consists in a new 
and peculiar form, in constraction, of an air-pump or pumps, as the case may 
be, to be attached to each loom to furnish air to impel the shuttle at every 
stroke of the lathe of the loom, each stroke of the pump furnishing just suffi- 
cient air to impel the shuttle from one side of the loom to the other. These 
pumps may be so arranged in the driving gear as to alter the length of the 
stroke, so that a more or less quantity of air may be taken in and ejected by 
the pump in proportion to the weight of and distance to which the shuttle is to 
be thrown. The egress pipes from the pumps or pump are taken direct to the 
shuttle box at each end of the lathe of the loom. Another and important im- 
provement in looms consists in impelling the shuttle by the action of air, or 
any known fluid, against a piston or plunger, so that by confining any elastic 
or non-elastic fluid between a piston in a cylinder, and having a pipe leading 
from this cylinder direct to a small cylinder and piston or plunger at the back 
of the shuttle box, any percussive or quick force striking the first piston will 
move the column of fluid intervening between the two pistons and strike piston 
No. 2 with equal force and velocity, thus impelling the shuttle from left to 
right and right to left of the lathe of the loom. Another important 
ment consists in impelling the shuttle by the explosion of carburetted 





| gas and common air in their proper equivalents behind a piston which strikes 


and impels the shuttle, such explosion being effected by the agency of the 

electro galvanic spark at every throw of the shuttle from left to right and right 

to left. 

2250. G. T. BOUSFIELD, Brirton, Surrey, . Machines for making eyelets.” —A 
ication. —Dated ist S b 


st Sep 866. 
This invention cannot be described without reference to the drawings. 
2270. G. WHITE, Queen-street, Cheapside, London, “ Rotary steam engine.” —A 
communication.— Dated \st September, 1866. 
This invention cannot be deseribed without reference to the drawings. 


2325, E. FITZHENRY, Oregon, U.S.,“ A new and useful machine which may be 
employed for scouring, seeking, or setting hides or leather.”—Dated \0th 
This invention cannot be described without reference to the drawing 
2388. G. T. BOUSFIELD, Brixton, Surrey, “ Steam jets.”—A communication,— 
Dated 1866. ‘ 
to obviate the loss of useful effect due to the 
arrangement of a steam jet ina flue of suitable size for natural draft, and at 








the same time to a flue to be retained, so that the natural draught 
may be used in the fire, or at other times, as found convenient, and 
yet the steam jet can used when required with the best 
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r division be closed or opened. Hence the entire area of the larger 
Fm gel be uate opening the valve for the natural draught, or by closing 
the valve the area in the vicinity of the steam jet may be reduced to the 
proper dimensions to enable the jets of steam to operate to the best effect upon 
the air by being set so close together that their effect is concentrated upon the 
air in the flue, and that the formation of eddies between the direct current is 
prevented. The Second part of the invention consists of a steam jet composed 
of a series of nozzles having orifices of square or other equivalent form, so that 
the jets of steam delivered by them when meeting will leave no spaces between 
them ; or, in other words, having orifices of such form that their transverse 
sections, when placed side by side, will cover up a plane surface. The form 
that has been employed with success for this purpose is the square, but it is 
evident that a triangular or hexagonal form (if the nozzles be properly 
arranged) will operate substantially in the same manner, because a plane sur- 
face may be completely covered with equal triangles or hexagons in the same 
manner as it may be with squares. 
2339. G. T. BOUSFIELD, Brixton, Surrey, “ Felting or sizing hat bodies, and 

machinery therefor.”—A communication.—Dated t7th September, 1866. 

The patentee claims a new roll adapted for working hat bodies in the roll by 
machinery wherein the coils or folds of the covering cloth are in a reverse 
direction from the coils or folds of the body or bodies within the said cloth, sub- 
stantially as and for the purposes set forth. Also, in combination with the 
endless moving platform of grooved bars or slats, the stationary yielding 
adjustable lower bed, concave and upper bed, the whole constructed and 
arranged to yield and be adjusted substantially as described. Also, in combi 
nation with the lower bed and endless moving bed, the sliding bed with its two 
inclined concaves, one of them forming in connection with the endless platform 
an adjustable throat, and the other being a receiving table to receive the rolls 
thrown out of the machine. Also, the valve located at the entrance of the 
throat of the machine, in combination with the endless bed throat and receiving 
table, substantially as and for the purposes set forth. 

2393. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Projectiles 
Jor arms and ordnance.”—A communication.— Dated 18th September, 
1866. 

The patentee claims an elongated pointed projectile having a cylindrical 
portion to fit the bands of the bore, and a conical rear, the centre of gravity 
being in advance of the said cylindrical portion. 

2415. A. B. BERARD, Paris, “ Manufacture of steel.” —Dated 20th September, 
1866. 

This invention consists in an improved apparatus for the manufacture of stee! 
from cast iron, parts of which apparatus are also applicable to producing gas 
for heating purposes. The object the pateatee proposes is, First, the purifica- 
tion of cast iron by eliminating from it as completely as possible the foreign 
bodies it contains which injure the quality of its products, with the least possible 
waste ; and, Secondly, the decarburation of the cast iron by a suitable process 
for its conversion into steel. The improved process is founded on the employ- 
ment of gases as the agents for the production of heat, and as reagents on the 
liquid cast iron. The principle on which the reactions take place is by effect- 
ing a series of successive oxidations and reductions. The chief agents employed 
are water, steam and reducing gases (such as hydrogen, carbonated hydrogen, 
and oxide of carbon) and by putting carbon in contact with the metal by way 
of cementation. 


2469. W. R. LAKE, Southampton-buildings, Chancery-lane, London, ‘‘ Steam 
pumps.” — A communication.— Dated 25th September, 1866. 
This invention cannot be described without to the ing 
2483. H. A. BONNEVILLE, Porchester-terrace, Bayswater,“ Machinery for raising 
water.”—A communication.— Dated 26th September, 1866. 
This invention relates to a combination and dispositi "y and 
apparatus for raising water with ease, rapidly, and in great quantities, and 
consists of an apparatus composed of a wheel and axle, and an endless chain, 
loaded with buckets of a peculiar and altogether novel construction, so as to 
offer the least possible resistance to the wheel and axle in teeir revolution, by 
reason of the facility with which they fill themselves. 
2484. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “‘ Bronzing 
machine.” —A communication.— Dated 26th September, 1866. 

This invention cannot be ibed without refe to the d ig 

2490. A. F. JOHNSON, Boston, and M. P. GRIFFIN, Medford, Middleser, U.S., 
“ Cutting of files.” 

This invention cannot be described without reference to the drawings. 

2548. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Machinery 
Sor cutting files and rasps.”—A communication.— Dated 3rd October, 1866. 

In general terms this invention may be said to consist, First, in the means 
by which a pointed cutter, or a series of pointed cutters, is given sidewise move- 
ment over the face of the blank to be cut; and, Secondly, in the means by 
which an intermittent forward feed movement of the biank is effected. 

2549. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ File cutting 
machinery.” --A communication.—Dated 3rd October, 1866. 

In cutting from the narrow to the wide parts of the face of a file blank, or 
vice versd, it is not only necessary to the force of the blow of the cutter, 
according to the width of the blank, as is well understood, but it is desirable 
to variably space the teeth, so that they shall be farthest apart where the file 
is widest, and shall regularly vary in distance apart, according to the width of 
the blank; and this i consists, principally, in modifying the force of 
the cutting blow and the extent of the feed motion of the blank relatively to 
each other by means of cams placed on the same shaft, when this is actuated 
by one and the same device to operate the cams, and thereby the mechanism 
= the blow and the feed and in the manner of effecting the feed of the 
2585. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “ Leather 

binding.” — A communication. — Dated 8th October, 1866. 

This invention consists in forming a leather binding of considerable length 
by joining the ends of short pieces cut from skins by scarfing and cementing 
together the said ends when reduced to a uniform width and thickness after 
such joining, by which reduction alone a necessary and perfect equality of cross 
section is secured everywhere throughout the length of the binding. 

2646. J. E. BUERK, ide, London, “ Detecting apparatus for registering 
the time of watchmen, mechanics, d&-c.”—Dated 12th October, 1866. 

This invention coasists, chiefly, in the combination with the ordinary parts 
of a watch or clock of certain registering devices, which are operated by 
suitable keys to form impressions or perforations upon dials or indexes of card, 
paper, or other similar material, the exact time at which each impression is 
formed being shown by figures or other characters upon the said dial repre- 
senting the hours and other usual divisions of time. 

2678. W. HARVEY, Albert-terrace, Knightsbridge, ‘‘ A new stage carriage to be 
called the Al omnibus.”—Dated \ith October, 1866. 

This invention cannot be described without reference to the drawings. 

‘9. J. BRONNER, Frankfort-on-the-Maine, “ Fixing of draught apparatus 
and their respective supports on all kinds of gas burners, and improved gas 
burners, and draught apparatus in connection with that.” —Dated \7th Octo- 
ber, 1866. 

This invention cannot be described without reference to the drawings. 

2687. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “ Pre- 
venting, indicating, and correcting an undue degree of superheating of steam 
in steam boilers, &c.”—A communication.—Dated 17th October, 1866. 

‘ This invention cannot be described in detail without reference to the draw- 

ings. 

2688. J. MILLER, Edinburgh, “ Machine for washing cloth and clothes.” —Dated 
18th October, 1866. 

This invention cannot be described without refi to the drawings. 

2693. W. E. GEDGE, Wellington-street, Strand, London, “‘ Certain i is 
— to Jacquard looms.".—A communication.—Dated 18th October, 
1866. 


This invention cannot be described without ref to the d 

2718. G. HASELTINE, Southampton-buildings, Chancery-lane, London, ‘‘ Sewing 
machines,” —A communication.— Dated 20th October, 1866. 

This invention cannot be described without reft to the drawing: 

2739. W. R. LAKE, Southampton-buildings, '-lane, London, ‘‘ Improve- 
ments in cartridges.” —A communication.—Dated 23rd October, 1866. 

This improved machinery for making metallic case cartridges embraces 
distinct machinery for performing the following ive p or stages 
in the manufacture. First, for cutting out and cupping the metallic cases or 
shells for the cartridges ; Secondly, for drawing or elongating the cups in form- 
ing the cases or shells ; Thirdly, for forming the basés or projecting the 
of the cases or shells to receive the fulminate for exploding the cartridges; 
Fourthly, for priming the cases or shells with fulminate; Fifthly, for feeding 
the powder and inserting and securing the ,bullets in the cases or shells. The 
details are too voluminous to be quoted here. 

2740. G. HASELTINE, Southampton-buildings, Chancery-lane, London, *‘ Sewing 
hinery."—A ication.—Dated 23rd October, 1866. 
This invention cannot be described without reference to the drawings. 


2759. G. T. BOUSFIELD, Brixton, Surrey, “ Impr ts in the facture 
wali of gases for the purpose of producing heat, and the application thereof to 
metallurgical operations.”—A communication. —Dated 25th October, 1866. 

These improvements may be divided into two principal divisions, the firs * 
part relating to the production and method of burning the gases, and the second 
to the application of the gases to metallurgical operations, and each of these 
principal divisions is composed of parts or subdivisions. The first part of the 
first division of the invention consists of the process of producing a mixture of 
hydrogen and oxygen by subjecting highly heated steam to the action of 
highly heated platinum, or its equivalent. The second part of the first division 
of the invention consists of the process of burning the hydrogen and oxygen 
obtained as aforesaid by mixing them previous to burning with another gaseous 
substance that renders the mixture inexplosive, and the gaseous substance 
which the inventor prefers to employ for the purpose is the mixture of carbonic 
oxide ae obtained by decomposing highly heated steam by incan- 
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2810. G. T. BOUSFIELD, Brixton, Surrey, “ Improvements in treating sheet 
tron plates for the purpose of preparing the same for being coated with zinc, 
Sor producing the so-called galvanised iron, and also for manufacturing such 
plate in imitation of Russian iren.”—A communication.—Dated 30th October, 


866. 

The patentee claims, First, the process substantially as described for treating 
sheet iron plates, which consist in first removing, by mechanical means, the 
superficial scale of oxide of iron from the surface of sheets; and, Secondly, in 
subjecting the sheet so cleaned to the action of a degree of heat in a close oven 
sufficiently powerful to produce by partial oxidation a dark blue colour. 
Secondly, preparing plates of sheet iron, whether for receiving or coating of 
zinc or other metal, or preparatory for polishing and colouring in imitation of 
Russian iron, by the application of the decarbonising}process, substantially as 
described. Thirdly, preparing plates of sheet iron for colouring in imitation of 
Russian iron by first decarbonising them, and then rolling them, substantially as 
described. Fourthly, the process described of annealing and imparting a blue 
colour to sheet metal plates, consisting in subjecting such plates, which have 
been previously suitably cleaned and brightened, to the action of heat applied 
while the plates are enclosed in a close flask, the plates being so arranged 
within the flask that their surfaces shall be surrounded by a free air space, 
substantially as set forth. Fifthly, the process described of finishing sheet 
iron plates by first colouring the same in the manner above set forth, and 
secondly in subjecting the plates after being coloured to the action of pressure 
rollers, or equivalent means, for producing a dense and lustrous surface, sub- 
stantially as described. 

2811. L. DAGGETT, Massachusetts, US., “Boots and shoes."—Dated Wth 
October, 1866, 

This invention cannot be described without reference to the drawings. 

2898. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “ Brake 
Sor railway carriages.” —A communication.—Dated 7th November, 1806. 

This invention cannot be described without reference to the drawings. 

2900. G. HASELTINE, Southampton-buildings, Chancery-lane, London, ** Pro- 
ducing pictures, ornamental designs, letters, and other characters or figures 
on and in marble and other calcareous stone."—A communication.—Dated 
7th November, 1866. 

This invention consists in applying to the marble or other calcareous stone 
two or more chemical agents, which, when applied thereto, shall form chemical 
combinations with the stone and with each other, and thereby produce not 
only the desired design or figure, but also any desired colour or combination of 
colours insoluble in water, and not liable to be rubbed or washed off, and which 
shall be made to penetrate the stone and form the design or figure therein, and 
thus be as durable as the stone itself. 

2915. J. T. KERSHAW, St. Paul's-road, Islington, ‘* An improved ventilator.”— 
Dated 9th November, 1866. 

This invention consists in the adoption of a back or valve falling into the 
chimney in such manner as to throttle the said chimney, and so prevent it 
withdrawing from the lower part of the room, apartment, or shop to be venti- 
lated, or from the lower part of the room, apartment, or shop below or adjoin- 
ing, all the air it is capable of carrying off, and so compelli: g the chimney to 
withdraw the rest of the air it is capable of carrying off from the upper part of 
the room or apartment or shop to be ventilated, which air is the hot or impure 
air to be got rid of. 

2916. C. D. NORTON, Roman-road, Barnsbury, “ Method of making revolving 

* boot and shoe heels.” — Dated 9th November, 1866. 

The patentee makes a plain disc of metal, in the centre of which he makes 
a screw hole, and near the edge of the disc he makes certain other holes 
through which he screws the above disc to that part of the heel of the boot 
which is in a line with the waist. The other part of the heel he makes 
circular, let the thickness be what it may. Through the centre of the heel he 
makes a hole, preparing previously a piece of metal or washer for the shoulder 
of the screw. On the upper surface of the circular heel, near the sides, he 
drives or screws in points sharpened. He then places the circular heel on the 
plate before-mentioned, the points towards the heel. Through the before-men- 
tioned holes in the centre of the heel he passes a pin with head and shoulder 
prepared beforehand to correspond with the hole in the centre of the disc, and 
so screws upwards until the points mentioned above become countersunk in the 
disc or upper par of the heel by means of the screw. By this mode of action 
the revolving part of the heel is held as firm as if it was nailed on. To 
unfasten, or enable the wearing surface to be changed, the screw is to be 
turned backwards until the points become free ; next the lower part of the heel 
is to be turned into the required position, then the screw is to be turned up 
again, so as to place it in its former position. This mode of proceeding renders 
the reheeling of a boot and shoe unnecessary during the entire wearing of the 
other parts. 

2926. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ An improved manure 
obtained by an improved process of purifying foul waters.”—A communica- 
tion.—Dated \0th November, 1266. 

This invention relates to an improved process of using mineral substances, 
or such as are of vegetable origin, bined with lime, in order to obtain the 
purification of those waters which come from factories, households, closets, 
gutters, and sewers. The following materials are used :—First, the lignites in 
general (a production of vegetable origin) arising from the decomposition of 
plants which have not entirely undergone the coal transformation, friable or 
not, whatever may be the colour. Secondly, an imitation of the lignites which 
may be obtained by means of pit coal, or the coke resulting from the carboni- 
sation of this pit coal ; and, finally, charcoal and all artificial coals, sulphate 
of iron, ly called cop Thirdly, clay commonly known as potter’s 
clay, which is mixed with the subst indi d in the above ioned 
paragraph. Fourthly, lime, which must always be used concurrently with one 
of the above mentioned substances, and after being slacked. 

2927. H. A. BONNEVILLE, Porchester-terrace, Bayswater, ‘‘ Apparatus for 

pumping or lating.” —A ion.— Dated 10th November, 1866. 

This invention relates to an improved pump, which may be used to draw 
water, or for the purpose of ventilation; it is specially applicable to mining 
operations or hydraulic works. It is both a suction and a forcing pump, and 
consists of an elliptical box made of cast iron, or some other convenient and 
resisting metal, in which turn two parallel fluted rollers or cores, bearing big 
rounded teeth and slopes which catch into each other as they roll round. 
During their rotation, which is actuated by their axles passing through the 
bottoms of the box, these teeth graze the inside of the box, and catch into each 
other at the central part of the box, leaving no space between them and the 
inside part of the box they graze, and sucking up the water or the air by a 
conduit opening into one of the sides of the box, whilst forcing the water or air 
by another conduit on the opposite side of the same. 

2930. H, A. BONNEVILLE, Porchester-terrace, Bayswater, ‘‘ A new and improved 
sorter,and a drilling machine connected therewith.’’—A communication.— 
Dated \0th November, 1866. 

The principle of this i tion lies in the cleansing and causing all the round 
oleaginous grains to go out from corn, barley, oats, and of all cereal planta, 
and that by means of a cylinder of larger dimensions than that ordinarily 
used, which, pierced with oblique holes, and having a round bottom, retains 
the round grains and prevents their spilling with the corn. The inventor has 
increased the length of the cylinder, and diminished its diameters, so as to have 
a greater yield than by the old arrangement in the same amount of time, giving 
the corn a better cl ing by the i d velocity the cylinder acquires by 
reason of its diminished d and the queat increase in the amount 
of ground that the corn in the cylinder travels over. 

2931. H. A. BONNEVILLE, Porchester-terrace, Bayswater, ‘‘ An improved appara- 
tus to excavate, , scour, and remove the mud, slime, sand, earth, shoals, 
gravel, stones, shingle, or such like bodies out of harbours, havens, docks, 
&c.”— A communication. 

This invention cannot be described without refi to the drawing: 

2932. G. LITTLE, New York, U.S.,“* Instruments for transmitting telegrams 
between remote places .”—Dated \0th November, 1866. 

The object of this invention is to provide an apparatus for telegraphic 
porposes which shall be of such a degree of sensitiveness that it shall be 
capable, when desired, of being worked by electrical waves of low power 
through great distances. By reason of this feature the improved apparatus 
will be found to be especially adapted for use upon long submarine or sub- 


























terranean lines; at the same time it is exceedingly simple in its principles, and in | 
of a magnetised steel | 


its construction and operation. The apparatus consists 
band, or of a magnetised steel needle, or of the equivalent of either thereof, in 
combination with an air chamber or float of any suitable form, though the 
patentee prefers that its form should be spherical, composed of glass, metal, or 
of any other proper material, and provided with two stems or projecting 
points, and caused to float in alcoholic spirits or other suitable medium, con- 
tained within a tube or receptacle of glass. or other transparent substance, and 
so arranged that the north and south poles of the steel or equivalent, when 
the latter is floating in the tube, shall be kept in a position for telegraphic 
purposes by the polarity of the earth, and the whole apy being aged 
in the inside of horizontal coils of insulated copper wire, in such a manner 
that, when alternate or reverse currents of voltaic electricity are passed 
through the coils in the way well known to practical electricians, the poles of 
the steel band or equivalent will be made to dip alternately to the north and 
south poles of the earth, and will thereby cause the stems ofthe air chamber or 
float to deflect to the right or to the left, according as may be desired for the 
purpose of indicating dots and dashes, or any other conventional telegraphic 
signs or characters which may be preferred. 

2945. W. G. SWINNOCK, Acton, Middlesex, “Lace fabrics."—Dated 10th 

November, 1866. 

This invention consists in the application of lithographic or other printing 
for producing designs in lace, net, and imitations thereof, such printed articles 
being more in harmony with the various objects they are intended to represent, 
while, at the same time, preserving the beauty of the lace, and improving the 
same by imitating exactly the colours of the objects intended to be represented 
by the designs. 

2974. J. P. BROWN, Massachusetts, U.S.,“ Application of bedsteads to apart- 
ments.”—Dated 13th September, 1866, 

The patentee claims constructing an apartment with a bedstead-re- 
ceiving recess formed in it at its ceiling or upper part, and applying a bedstead 
to such recess by counterbalancing devices, substantially as described. 
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2976. J. F. BELLEVILLE, Paris, “Improved spring regulator. applicable to 
various industrial pui es, also applic , (a 
14th November, 1966... ee Sage ae 

This invention has for its object the construction of an appar: 
ot dises of a truncated, conical, or concave form, similar to pment ns 
the specification to certain letters patent granted to the present patentee on the 
14th March, 1866 (No. 763), connected together in pairs, of which successively 
the inner and outer edges are in contact with each other, so as to form between 
them an enclosed compressible and water-tight space or chamber, capable of 
bearing very considerable pressure, so that the exterior and interior surfaces of 
such chamber or hollow spring can, at the same time, be exposed to very 
different pressures. Such apparatus is applicable in all cases where it is re- 
quired to transmit, by the agency of fluids or gases, a constant or intermittent 
force of very regular action and without loss by friction, and also where it is 
requisite after having transmitted the force that the agent by which it was 
transmitted should return automatically into its original position. This 
apparatus is particularly applicable as a hydraulic or gaseous regulator to all 
prime movers actuated by fluids or gases, such as steam engines, water-wheels. 
turbines, and other prime movers. It has a very regular and powerful action 
as a hydraulic or gaseous brake, also; it possesses considerable power, and can 
be made to act rapidly through considerable distances. 

2993. W. R. LAKE, Southampton-buildings, ‘ Chancery-lane, London, ** Looms.” 
—A commun.cation.— Dated 15th November, 1866. 

The invention consists in the novel method of producing the shed and bring- 
ing the heddle levers into line, in the employment of the yielding shaft for 
supporting the levers operated upon by the pattern cylinder, and in the 
peculiar construction of the metal loops connecting the wires to the heddle 
levers. The invention cannot be described without reference to the drawings, 
3043. G. HASELTINE, Southampton-buildings, Chancery-lane, London, ** Con. 

struction of hay, manure, and other forks,” —A communication. ~Dated 20th 
November, 1866. 

}. This invention cannot be described without re‘erence to the drawings. 

3059. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “ Attach- 
ing castors to the stands of sewing machines.”—A communication.—Dated 
21st November, 1866. 

The nature of this invention consists, First, in so attaching castors to the 
legs of sewing machines that, though a wheel or roller of large diameter ig 
used, the said machines will not be elevated too high, or changed materially 
from their normal position; SecondJy, in attaching the castors durably to a 
small surface of iron by means of screws and lugs or projections, and in 
attaching them in such a manner that the machines will not move while ip 
use. 

3065. G. HASELTINE, Southampton-buildings, Chancery-lane, London, ** Mae 
chinery for drilling rocks.”"—A communication.—Dated 22nd November, 


1866. 

This invention cannot be described without reference to the drawings. 

3098. G. HASELTINE, Southampton-buildings, Chancery-lane, London, ** Looms,” 
A communication.—Dated 24th November, 1866. 

This invention relates particularly to certain improvements in looms for 
manufacturing velvets and other fabrics which are made double to be afterwards 
divided in two pieces, and the chief portion of the invention consists in a 
circular knife which has a rotary motion, and also moves transversely across 
the pile of the fabric as it is fed in one piece, after being woven, between guides 
against the knife, the construction and position of which being such that, 
when the fabric is pressed against it, the tuft yarn is severed with a clean and 
shearing cut, and the single fabric divided into two smooth and finished pieces 
in a simple and expeditious manner. The invention also consists in certain 
mechanism for guiding and giving the required tension to the tuft-forming 
yarn and for separating the binder warps, and furthermore, in mechanism for 
winding or taking up the two portions of the fabric after being cut, and also in 
other details. 

3186. G, HASELTINE, Southampton-buildings, Chancery-lane, London, “ Mowing 
and reaping hines.”—A ¢ ication.— Dated 4th December, 1866. 

This invention relates, chietly, to machines for mowing grass and reaping 
crops of standing grain, and relates more especially to the arrang of the 
cutting apparatus employed in the said machines, to be the means for operat- 
ing, controlling, and adjusting the said cutting apparatus with its appendages, 
and to a device which is convertible into a pole or into a pair of shafts or 
shills, the said device being applicable not only to mowing and reaping 
machines, but also to carriages and other wheeled vehicles. The First part of 
the invention consists, chiefly, in providing a hollow axle or bearing for the 
main driving wheel of the machine, which runs next to the standing grass or 
crop, whereby a better support is obtained for the drag bar or shoe, a more 
advantageous arrangement effected of the cutting apparatus and devices for 
adjusting and operating the same, and whereby both the said main wheels can 
be made to act as drivers. The Second partof the invention consists, chiefly, 
on the combination with the said hollow or tubular axle and driving wheel of 
a zigzag or cam wheel, a rocking shaft and connecting-rod for operating the 
cutting apparatus; also in a certain ar in bination with the 
said hollow axle and the main frame ofa sliding plate provided with a standard 
lever for operating and adjusting the said cutting apparatus. The Third part 
of the invention consists, chietiy, in a certain arrang in ination 
with the said hollow or tubular axle of lever wheels, crank, and connecting-rod 
for operating the cutting apparatus; also in the employment in combination 
with the said hollow axle and cutting apparatus of a jointed attachment, by 
means of which the said cutting apparatus is operated and adjusted. The 
Fourth part of the invention consists, chietly, in the employment of a hollow 
axle with one or more transverse openings formed in or through it between the 
two main wheels, through which openi the i pass for driving the 
cutting apparatus; also in an arrangement of a zigzag or cam wheel upon the 
said hollow main shaft, in combination with the main wheels of the machine 
for operating the cutting apparatus; also in the combination with the said 
cutting apparatus of connecting rods or bars for op ing and adjusting the 
said apparatus; also in a certain arrangement of pawis, ratchet wheels, and 
friction or pressure plates in combination with the driving wheels and other 
parts of the machine to throw the driving mechanism of the cutter bar in or 
out of gear noiselessly ; also in a combination with the drag bar or shoe of an 
obliquely arranged self-clearing brace rod. The Fifth and last part of this 
invention consists in the peculiar construction and attachment of the draft bar 
or pole, which is applicable not only to mowing and reaping machines, but 
also to wheeled vehicles generally, the said bar or pole being so constructed as 
t» form either a single poie, or a pair of shafis or shills, according as a pair of 
borses or one horse is employed. 

3237. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “* Machine 
Sor pegging boots and shoes.”"—A communication—Dated sth December, 




















This invention has for its object to furnish a hand pegging machine of simple 
construction, which may be conveniently operated, and will perform its work 
ina thorough and reliable way, and consists in securing the awl and peg driver to 
the plunger so that they will not have any independently of each 
other, and feeding the machine along the sole by the application of the hand to 
a crank attached to the driving shatt, the end of which is flattened or eccentric, 
80 as to cause the vibration of one frame upon another; and the invention 
also consists in cutting off the pegs separately by a knife, which remains 
stationary while the peg wood is being fed through the peg trough against it 
by a follower actuated by a spring, the end of the knife being flexible, so as to 
press each peg as it is cut off into the peg tube and retain it therein in a posi- 
tion ready to be struck by the peg driver, which is brought down and the awl 
driven into the sole by a spring surrounding the plunger, instead of driving 
the awl and peg driver by ahammer and employing a spring to withdraw 
them, as in machines heretofore constructed. The invention further consists in 
certain other improvements which cannot be fully described without reference 
to the drawings. 

3328. W. R. LAKE, Southampton-buildings, Chancery-lane, London, ‘* Improve- 
ments in nails, and in hinery for uf ing the same.” —A commu- 
. © nication.—Dated 18th December, 1866. 

The First part of this invention relates to an iron or steel nail in which the 
head is left substantially in that condition of softness produced by hot working, 
while the shank is left in that condition of hardness, smoothness, and rigidity 
which is produced by rolling it sub tially throughout while cold. The 
Second part of the invention relates more particularly to mechanism for 
producing these nails from the blanks, and consists in so arranging and 
operating each pair of a series of pairs of die rolls, with reference to the other 
pairs of the said series, that the nail blank shall have its sides and edges acted 
on alternately without turning the said blank on its axis, and that the nail 
shall be passed onward by each pair of die rolls, and shall be by them delivered 
to the action of the next succeeding pair, by which pair it is seized before 
being released by the preceding pair, and so on through the series of pairs of 
3417. W. SMITH, Barnard Castle, Durham, “ An improved street sweeper.” — 

Dated 29th December, 1866. 

The nature of this invention consists, First, in the manner of fixing the 
brushes, the said brushes being fixed at an angle with the direction in which 
the machine is drawn along the road, allowing it by that means to clear itself 
of mud or dust on the way. Secondly, in the manner of fixing the brushes by 
means of slanting or horizontal bars, so as to enable them to press the ground 
and accommodate th to the inequalities of the surface by their own 
weight. Thirdly, in the manner of causing the brushes to revolve by means 
of a slanting or horizontal chain. Fourthly, in the manner of enabling the 
brushes to conform to the curvature of the road by means of a joint in the 
middle. The invention cannot be fully described without reference to the 
drawings. 

3430. A. B. Ey, Newton, U.S., “ Nautical logs.”—A communication.—Dated 
29th December, 1866. 
The nature of this invention consists in the employment of a winged log or 
lier, in bination with a card and a clockwork indicator, enn 
words, of a winged log or propeller connected with and operating a clockwork | 
indicator by means of an intervening card, whereby, when the log is thrown 
into the water from a moving vessel and allowed to drag, the distance passed 
| over will be correctly shown by the dial hands of the indicator, which is suit- 
| ably placed and kept on board the vessel. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

CONTINUED QUIETUDE IN THE Inon TRADE—AMERICAN TARIFF 
Bit ResecteD: Effect of the Rejection on the Trade —THE 
Apmiratty Pics: Zo be Sold by Birmingham Brokers: Will 
not Sell Here: The Reason Why--Home DeMAND FOR IRON: 
Good for Light Descriptions—Fore1GN DEMAND : Civil Engineer- 
ing Work for India—Tue Co-OPERATIVE PRINCIPLE IN THE 
Iron TRADE: A Works Being Put Up at Darlington : Good 
Machinery ; The Makers of It : Low Prices for Mill Castings— 
Tue Factory Acts EXTENSION AND THE WORKSHOP REGULA- 
TION BILts: The Character of the Measures: Views upon Them 
by Tronmasters and Hardware Manufacturers: Action in 
Birmingham and South Staffordshire: Pens and Penholders— 
WOLVERHAMPTON CONTRIBUTIONS : Only Six Firms Exhibiting : 
Chubb’s Locks and Safés ; Miscellaneous Hardwares : Enamelled 
Fittings and Hinges: Japanned Goods: Sanitary Appliances 
and Hot-Water Apparatus : Gas and Water Tubing : Varnishes 
—Reppitcn ContrisuTions: Hand Needles and Machine 
Needles-—OPPOSITION TO THE FRENCH ACT—INFRINGEMENT OF 
REGISTERED FENDER : Each Partner Fined £5. ; : 

Henze and there indications of a little more trade being done in 

finished iron is observable throughout this district, but generally 

the whole iron industry of South Staffordshire and East Worcester- 
shire is without improvement upon its condition a week ago. 

There is now no doubt as to the fate of the American Tariff Bill, 

information having come to hand from agents in New York defi- 

nitely announcing the failure of the measure. To that extent anim- 

rovement was observable in the ione of the trade yesterday; but 
in actual business extremely little was done; and that little was 
the more remarkable by reason of the near approach of Quarter 

Day—for it is at about this period of the quarter that purchases of 

»igs in particular take place, especially » | houses of first standing. 

in, however, extremely little is being done. . 

‘We reproduce here a paragraph which appeared in certain of the 
London papers of Tuesday, and which was as follows :—‘* The 
Lords of the Admiralty have commissioned Messrs. George Ryland 
and Co., of Birmingham, to dispose of the navy iron ballast that 
has been so frequently mentioned of late in the House of Com- 
mons. The true value of this iron that firm took a leading part 
in practically indicating, at the suggestion of Lord George Lennox, 
secretary to the Admiralty, and the First Lord, Sir John Paking- 
ton, whose predecessors entirely repudiated any examination into 
the matter, in full reliance on the Woolwich report that the iron 
was worthless except as ‘Kentledge,’ at £1 perton. Messrs. George 
Ryland and Co. report it to be worth from £3 to £4 and upwards, 
when assorted, giving additional force to their assertion by samples 
of various kinds manufactured from the dockyard pigs. Their 
report has been confirmed by the Portsmouth officials, and also by 
an elaborate analysis from Dr. Percy. These reports have been 
printed, and will be laid before the Houses of Parliament.” What- 
ever may be the value of these pigs, it is unlikely that they will 
come into competition with any iron that is sold in this district, 
inasmuchas their carriage to this district would cost nearly £1 per ton, 

For the light descriptions of finished iron the home demand 
keeps up, but the prices are very low, by reason of the great com- 

tition for nearly every order that is put upon the market. A 
ew rather good orders are under execution for iron to be used 
chiefly in civil engineering work in the East Indies, but in other 
than this respect scarcely anything is now being done in the export 
trade. 

The ironworks that are being put up at Drinkfield, near to 
Darlington, upon the co-operative principle, are affording a little 
work to this district. The engines and the boilers are all to be 
made in South Staffordshire. There will be two engines, each of 
60-horse power, and these Messrs, T. Perry and Son, of High- 
fields, have undertaken to make and deliver in three months. The 
boilers, numbering ten, will be all made by Messrs. E. T. Wright and 
Sons, of Goscote, upon their patent diagonal seam principle, by 
which additional strength is imparted to the boilers, and they 
will be all fired externally. There will be two steam hammers at 
the new works, but these will be made in Glasgow. The high 
standing of the firms to whom the machinery we have described 
is to be entrusted, would seem to indicate that the mechanical 
appliances are to be all of a first-class description. Either, how- 
ever, this is not to be the case with the trains of rolls and their 
fixings, or else the prices of rough castings of that description in 
the north are no criterion of value to a person schooled in the 
prices of this district. The rolls and the housings are to be cast 
near home, and supplied in the rough to the works, where the 
rolls will be turned, but they will be delivered at a price at which 
they could not be run out of the blast furnace in this district. 

The secretary of the Ironmasters’ Association of this district 
has sent out circulars with schedules asking for information upon 
the number of women and the age and number of the boys in the 
employ of the several ironmasters, the information to be used in 
guiding the committee in the course of action to be pursued upon 
the Home Secretary's two bills—the Factory Acts Extension, and 
the Workshops Regulation Bills. The first bill will apply to all 
manufactories where more than one hundred persons are employed. 
Women will not be allowed to work more than ten and a-half 
hours per day, and not after eight o'clock at night. They must 
also be exempt from work on Saturday afternoon, and must have 
eight clear days’ holiday in the course of the year. Boys under 
eight will not be allowed to work at all. Between eight and 
thirteen they must go to school half time, and the employers must 
be responsible for their instruction. They will not be allowed to 
work at night at all. The bill does not propose to prohibit night 
work for youths between thirteen and eighteen years of age, as 
was recommended by the commissioners. The second bill is for 
the regulation of workshops of every kind, and applies to every- 
body employing a few hands. The weak point in this measure, 
the general scope of which will be of a most beneficial character, 
is that the administration of the laws is left with the local autho- 
rities. Now that the age at which a boy may commence work at 
night is placed at thirteen, the ironmasters are not disposed to 
raise much objection to the first-named measure. But they will 
object to the second bill being left to the tender mercy of local 
authorities; for that it will not then be carried out. And those 
manufacturers who will be influenced by the second bill, and who 
honestly desire to see some improvement upon the present system, 
are equally opposed to the contemplated “local authorities” 
arrangement, At present ironmasters and manufacturers are re- 
spectively taking separate action inthe matter. The ironmasters 
will meet in London upon the subject next week. A meeting ofa 
committee of Birmingham manufacturers was held in the 
Exchange in the town, on Monday. Therewas a large attendance, 
and Mr. James Cartland occupied the chair. There was a general 
feeling that sufficient time had not been allowed for the considera- 
tion and discussion of the bill, the second reading of which is fixed 
for the 22nd inst. Resolutions were passed, and were referred to 
a sub-committee to be drafted into a report, to be submitted to a 
meeting of the committee, which will be held this da (Friday), 
after which a general meeting of the manufacturers will be called 
Meanwhile Mr. J. 8. Wright and Alderman Ryland were a 
| ee to confer with Messrs. Scholefield and Bright, the 

rough members, on the whole subject. For South Staffordshire 

a committee was formed at the meeting which was held in Wol- 
verhampton before the measures were , Bae ~4 in, and at which 
Lords Lichfield and Lyttleton were present; and there is another 
committee that was formed under the auspices of the Wolver- 
hampton Chamber of Commerce, and composed exclusively of 
manufacturers. Since their formation neither of these two com- 
mittees have met, but members who feel especially interested in 
the subject are moving for an early meeting of both. 

Considerable opposition is being raised throughout the portion 





of South Staffordshire which is comprised in the Wednesbury and 
Darlaston district toemployers keeping provision shops, so as to 
infringe the terms of the Truck Act; and at Darlaston a com- 
bination has been formed under the title of “‘ The Darlaston Asso- 
ciation for the Suppression of the Tommy System.” Convened 
— association a meeting was held in Darlaston, on yesterday 
(Thursday) evening, “‘for the purpose of considering the evils 
resulting from the present infringement of the Truck Act.” 

The principle of arbitration, for the settlement of trade disputes 
between masters and workmen, has been adopted in Wolver- 
hampton with great success, so far as it relates to two branches of 
the building trades. The builders of Birmingham are adopting 
the principle on a yet more extensive scale. On Wednesday 
evening a meeting was held in the Town Hall there, and delegates 
of masters and men were appointed to meet in arbitration for the 
settlement of trade rules, applicable to all the different branches 
a in the building trade. 

The half-yearly meeting of the Langton Gas Company was held 
on Thursday, and a dividend of eight per cent. declared. The 
chairman said that the new premises, when finished, would be 
replete with every convenience and all the modern improvements, 
that they would be the largest and most complete works in North 
Staffordshire, and that they had been erected from the designs of 
the company’s engineer and manager, Mr. John Thorn. 

Even as the crucible of the Jew buyer of stolen jewellery is a 
temptation to thieves to pilfer such property, even so the readi- 
ness of a marine store dealer to purchase all kinds of waifs and 
strays composed of the useful metals is a temptation to persons 
employed about ironworks in particular to carry away odds and 
ends the property of their employers. The legislature has imposed 
upon marine store dealers certain restrictions which, from time 
to time, the dishonest practices of their order have made neces- 
sary. These, however, are insufficient to keep them honest. On 
Friday last, in the Bilston Police-court, a metal dealer of that town, 
named John Larkin, was convicted of having in his possession 
about a hundredweight of iron bar-clippings, belonging to the 
Bilston Iron Company. After the magistrates had examined the 
iron produced, they expressed their opinion that such iron could 
never be bought for scraps without a guilty knowledge, and 
ordered the defendant to pay a fine of £5 and costs, or in default 
two months’ imprisonment. 

Oliver Newey and John Homer, fender manufacturers, of 
Kate’s Hill, Dudley, were charged at the Dudley Police-court, on 
Monday, with unlawfully applying to a cast-iron fender a design 
duly registered, the property of John and Charles Lawrence, 
fender manufacturers, of Bradford-street, Birmingham. The evi- 
dence went to show that a design, upon a fender manufactured by 
Messrs. Newey and Homer, had been copied from a registered fender 
belonging to the complainants ; and the Bench inflicted a fine of 
£5 upon each partner, together with costs, or in default of pay- 
men to be imprisoned for one month with hard labour, 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent. ) 


Tue Iron TRADE: Good Amerwan Demand for Railway Iron: 
The Inquiry from the other Foreign Markets: Home Requirements: 
Few Additional Specifications given out: Bar Iron in Limited 
Demand; Pig Iron: The Carrying-out of the Reduction in Wages. 
-—TIN-PLATE TRADE—STEAM AND House CoaL TRADES—BEs- 
SEMER STEEL WoRKS AT EBBW VaLE—SovuTH WALES COLLIERY 
Company, LimiTED—TRADE OF THE SOUTH Ports, 

THERE is not much change to record in the iron trade of Wales 

since last week’s report. There is a good demand for railway iron, 

orders for which are tolerably numerous, chiefly from the Northern 
and Southern States of America, and quotations are fairly main- 


tained. The fact that American buyers are still purchasing 
largely leads to the inference that the New Tariff Bill is not 
likely to come into operation so soon as was expected, and some 


parties who are in a position to give an opinion consider that 
there is every probability of the requirements of Transatlantic 
merchants being heavy for some time tocome. During the past 
week large quantities of rails have been shipped for New York, 
Charleston, and some of the other states, and as soon as a favour- 
able wind sets in the arrival of several American and English 
bottoms are expected to take in cargoes of iron, portions of which 
are ready lying at the docks for shipment. With the exception of 
the improved state of business with the United States, the trade 
generally is in a very quite state, and only a few of the larger 
establishments are working anything like full time. There is but 
few transactions entered into on Canadian and Continental 
account, but there is a confidence that the requirements of the 
European states will increase as the spring advances, and that 
the general tone of the market will become more healthy. There 
are a few orders from the Eastern markets in course of execution, 
and an accession of specifications is looked forward to from that 
quarter. Of late there have been a few additions to the engage- 
ments entered into on home account, but they are not of much 
importance, and there appears to be an entire absence of confidence. 
Consumers only enter into transactions to meet pressing and im- 
mediate requirements, and there is at present no prospect of any 
immediate change for the better taking place in the demand. For 
bar iron the inquiry is limited, and quotations are quite at an un- 
remunerative point. There is a moderate sale for select qualities 
of pig iron, but this branch of the trade is, upon the whole, in 
rather an unsatisfactory state. At the iron foundries trade is bad, 
and all of them are on the short time system. The carrying out 
of the reduction of 10 per cent. in wages has not proved quite so 
easy a task as was at first expected, but the opposition to it is not 
of such an extensive or combined character as to deserve the 
appellation of strike. The fact is that small sections of the 
workmen have manifested a feeling of opposition to the reduction, 
and many of them have been idle for the past week or so, whilst 
at some of the establishments the obstacles have been removed by 
a mutual arrangement between the men and their employers. 

Tin-plate workers are well off for orders, and prices continue 
firm, with a probability of an advance taking place. 

The long prevailing easterly and north-easterly winds have 
seriously affected the exportations of steam coal, in consequence of 
the great scarcity of shipping. There is, if anything, an improve- 
ment in the demand on foreign account, but it must take a much 
wider range before the collieries can said to be actively 
employed ; in fact, at most of them the men are working short 
time. The home demand is brisk, and this branch of the trade is 
gradually extending itself. In the inquiry for house coal there is 
a decrease in coasting shipments, consequent upon the disturb- 
ances in Ireland, and the heavy stocks West of England pur- 
chasers have Jaid in ; the local consumption has also lessened. 

The new Bessemer steel railway works at Ebbw Vale are fast 
approaching pletion, and when a start is made the establish- 
ment will be the largest of the kind in South Wales. The pon- 
derous engine for the works has been made by Messrs. Gallowa 
and Sons, Manchester, and the trials which have been made wit 
it have given great satisfaction. Steel rails are gradually coming 
into favour, especially where heavy traffic is carried, and there is 
little doubt that, in a few years’ time, all railway companies that 
can find the necessary capital will lay down steel rails, because it 
has been clearly proved that, as compared with iron, they are a 
great saving. 

At Tat ited) ae Epo a ‘" the South hoe Com- 
pany , Mr. Lawrence Heyworth, the chai stated 
that the directors left it to the shareholders to decide whether it 
was advisable, under the circumstances in which the company was 
nee to declare any dividend on the mt occasion. ra 
res on = liscussion it was decided not to 4 any 

lend, and the re’ directors were re- owever, 
without consid ah mp | i a ‘ 


opposition. 
The returns of the trade of the South Wales ports for the 








month of February this year, and the corresponding month of 
1865, are as follows :-- 





EXPorTs OF COAL. 
February, 1867. F , 1866. 
Tons. Tons. 
Cari 2. co co oo 126,029 oe ee 122,182 
Newport .. so 06 SEaED co ce 31,664 
Swansea .. 32,604 ° ee 43,110 
Lianelly .. ae eee 
SHIPMENTS COASTWISE. 
February, 1867. February, 1866. 
Tons. Tons. 
Cardiff .. oc oo of 58,081 ... 2. oc of ov 60,278 
Newport... .. SBBIS .. 2. oe oc -o 40,443 
Swansea... «2 se os 17,812 2. se oo co oo 18,759 
Lianelly .. «+ ce oo oo 12,696 .. oe oc cf oo 10,678 
Cardiff also exported 8750 tons of iron; Newport, 4927 tons of 


rig and Swansea, 146 tons of iron, and 12,303 tons of patent 
ue 








THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE AND DERBY- 


SHIRE. 

(From our own Correspondent. ) 

THE Iron TRADE: Continued Depression: The late Improvement : 
Better Feeling in the Trade ; Competition Keen: Tenders Wanted: 
The Steel Trade: The Puddlers’ Strike: Men from other Dis- 
tricts: Intimidation and Violence—THE SHEFFIELD TRADES: 
Present Prospects Discouraging : The File Trade Dispute : Patent 
Scythe and Hoop Trade: History of the Dispute—Tue Coa 
TRADE: Increased Activity owing to the Weather: Attempts lo 
Re-open the Ringstone Colliery: The Oaks Explosion; Operations 
at the Pit—THE CoKE TRADE : Continued Improvement—DeERBY- 
SHIRE IRON TRADE: Not much doing: Prospects of the Trade: 
Manufactured Iron : The Pig Iron Trade : Requirements Limited : 
The Ironstone Mines—RaiLWay COLLISION AT STAVELY—TRADE 
DISPUTES AND ARBITRATION CoURTS—THE DERBYSHIRE COAL 
Trapes: Brisk Business: The London Imports during Feb- 
ruary : The Miners’ Dispute : Meeting at Clay Cross: The Coal 
Exports for February : Fatal Accident. 

THE iron trade, upon the whole, retains the depression which has 

characterised it for the last few months, although it is the opinion 

of many that the lowest point has been reached and that the long 
looked-for revival will shortly take place; but at present there are 
no visible indications of any considerable improvement, and the 
activity noticed the other week appears to have been only momen- 
tary. It is believed, however, that gradually the trade will resume 
its wonted proportions, and a more cheerful feeling obtains ae | 
merchants. Competition is very keen by the ironmasters in 
districts, and transactions are entered into at extremely low rates. 
Some fair orders have been placed at the largest works, and the 
men are working more time than of late. At Parkgate and at the 
Midland works the men are more actively employed, and in some 
branches they are working full time. At Milton and Elsecar there 
is also rather more doing. The Great Northern Railway Company 
are inviting tenders this week for 600 tons of cast iron chairs. 
The railway material vy me are fully engaged at present in 
the manufacture of the heavier branches, such as tires, axles, rai 
&c., while the steel trade continues brisk chiefly in the manufac- 
ture of these articles by the Bessemer patent. The armour-plate 
works are not well supplied with orders, and the trade gen yis 
still flat, while the puddlers’ strike is causing great uneasinesr, 
The men express th Ives most lutely against the reduction, 
The proprietors of the Atlas Works, in advertising for men, state 
that no union men need apply, but it is understood that any 
of the former men will be engaged again if they choose. Several 
men from a distance have appeared on the scene, but in most 
instances they have been induced to return by the men on strike. 
There are some, however, who have remained and have been sub- 
jected to intimidation, and, in some instances, by violence, which 
the proprietors have met by offering a liberal reward for the dis- 
covery of the offenders. At the great steel works at Penistone the 
men are busily employed, several good orders being in hand. The 

Yorkshire Engine Company, at their extensive works at Brightside, 

are doing a brisk busi in] tives and railway requirements. 

The men connected with the railway plant at Mexbro’ have just 

formed a union which is to be enrolled as a branch of the railway 

union to provide against sickness, deaths, accidents, &c. 

There is nothing satisfactory to report in connection with the 
Sheffield trades, and there are great numbers of men unemployed, 
whilst others are working short time. The returns for the month 
of February confirm our previous reports as to the extensive ship- 
ments of goods to America during the last few months. The 
country trade generally is flat, but better orders have been received 
from the metropolitan merchants. There is rather more doing in 
cutlery to South America; but on the whole the cutlery branches 
are languid. There is not much doing with Ireland, the Fenian 
rising deterring shopkeepers from sending out their usual orders. 
The file trade is moderately active, but there is nothing very en- 
couraging to report. The dispute remains unsettled, the work of 
Messrs. Turton and Sons being done by the men of other employers. 

At present it is impossible to say what will be the end of the 
dispute. A further a has been experienced in the saw 
| trade, and a considerable number of men are idle. The demand 
| for edge tools and sheep shears is very limited for home consump- 
| tion, with very few orders from abroad. There is a further 

decline of orders in the spring-knife branch, and there are few 
| prospects of the return of the brisk trade to America, Prices of 
table knives continue tolerably firm, although there is not much 
doing. 

The dispute in the patent scythe and hook trade may be con- 
sidered over. During a period of depression, a good many years ago, 
the men submitted toa reduction of 10 cent. from the list 
prices, on the understanding that the full prices would be given 
again when trade revived. This, however, had not been done, and 
a few years ago the trade union was re-organised, with Mr. Bagshaw 
as secretary. Some time ago one of the manufacturers com- 
maaan to the secretary that other employers were allowed to pay 
ess wages than he, and could therefore undersell him in the 
market. This led to steps being taken by the committee to 
ascertain what wages were paid at the different works, when it was 
found that the deductions varied from 10 to more than 15 per 
cent.; and an entire revision of the list was made rather ot 
view of equalising the rates for different kinds of work than an 
advance on the entire list, the advance being limited to the worst 
id work. The men resolved to ask for payment on their revised 
+ from the second Monday in January, 1867, four months’ notice 
being given that the masters might have time to work up orders 
already on hand at the old rates. The employers having refused 
to give the advance, the men gave a month’s notice in January, 
which notice having expired, they struck work. Ata meeting of 
some of the manufacturers held on the Ist of March, it was 
resolved to receive the new list, to be accepted subject to several 
alterations, whilst other manufacturers arranged with their men 
to continue working on the understanding that any advance 
be given which was conceded by other manufacturers. Subse- 
quently, however, it has been arran: that the men be paid 
according to the new list, on the condition that a deduction of 
Fn cent. is to be allowed until the 12th of August next. The 

vance conceded, com with the last year receipts, averages 
about 10 per cent., and, in some exceptional cases, as much as 

173 per cent., but 5 per cent. of this, - 4 course, is withheld until 

August next. . 

The coal trade is rather more active this week, owing to 
severe weather which has setin. Trade in the metropolitan and 
southern markets is also a little more brisk, but this will only last 
until the weather becomes less severe. There is a good eo 














the manufacturing districts of Lancashire and Y , and 


for the ironworks at Sheffield, Leeds, and in Lincolnshire, Several 
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attempts ha 1b made to re-open the Ringstone Colliery, near | 
- which fired the S last year, and | There is no active demand, and Fe offered are not in propor- 


which has since been on fire. At the last attempt made a few days tion to the value of the article. 
ago it was found that the fire was still burning, and the operations 


had to be in suspended. Preparations are being made at the | malleable iron are 
ar * the meeting of they cannot comman nd ee required to remunerate them for 


y, which fired during latter period of 


Oaks Colliery to carry out the resolution aang at 
engineers to fix a permanent scaffolding above 
m wire ropes, but a leakage having 


the one suspended | the outlay of their capi 
en discovered in the pipe | Scottish brethren. The great anticipations of a revival in the 


The Scotch iron trade, in its various branches, still keeps heavy. 
akers, therefore, do not care to 
make sacrifices even to encourage trade. English makers of 
itating for another reduction of wages, as 


This is also the position of their 


u 
which has been inserted in order to allow the foul air to escape | trade have not, unfortunately, been realised, nor can the cause of 


from the mine, the operations have been temporarily suspended 
until the leakage has been stopped. ’ 
The coke trade is regaining its former activity, the demand being 
brisk from Lincolnshire and other iron manufacturing districts. 
The iron trade of Derbyshire is under considerable depression, 
but prospects are more encouraging just now, and the future is 
looked to with more hopefulness, as orders are being placed more 
freely, while other which have been held in abeyance for some time 
must necessarily soon be given out. There are some tolerably good 
orders for bars, hoops, and sheets, but they are not to any great 
extent, although the workmen in most instances are fairly 
os mane compared with the state of trade in other districts. 
Makers of pig are not doing much at present, but there are not 
any very great stocks in hand, so that as soon as the trade revives 
this branch will resume its wonted activity, but at present transac- 
tions are limited and at low rates, purchasers declining to operate 
at present beyond immediate requirements. The ironstone miners 
are in full work and a large quantity is imported from the Lincoln- 
shire ironstone fields, although there is not much used at present. 
The machine and casting establishments are better off for orders 
now that the collieries where the men were on strike are in work 


again. 

A serious accident happened on the Midland Railway, near 
Stavely, on Friday night last, by which several persons were 
seriously injured. It appears that as the passenger express from 
London, due at the Midland station at 3.40, was approaching the 
station, some empty coal wagons were about to be shunted into a 
siding near the main line. The points, however, stuck fast, and 
before they could be righted they were _ across the line. At 
this moment the express came up, and the line being signalled 
clear, ran into the wagons at full speed smashing them into match- 
wood and driving one of them into the end of the station and 
doing considerable damage. The engine was thrown off the line 
and the carriages were greatly damaged. Several of the passen- 
ary were severely hurt, while others escaped with a good shaking, 

ut all were able to proceed on their journey as soon as the line 
had been cleared. 

The subject of submitting all trade disputes to arbitration was 
discussed at the quarterly meeting of operative lacemakers of 
Nottingham, on Saturday evening. A court of arbitration havin, 
been established in another branch of trade in that town, an 
found to.act most satisfactorily, the following resolution was 
gesned by. the meeting:—‘‘That the members of the United 

iety of Operative Lacemakers, in quarterly meeting assembled, 
being fully aware of the great evils arising from the strikes and 
lock-outs, and believing in the great benefits derived by the 
hosiery trade from the establishment of a board of arbitration, 
do hereby express our desire to establish a permanent board of 
arbitration, to prevent strikes and lock-outs, and are willing to 
meet the employers in the lace trade to endeavour to form the 
same.” If this system were introduced, and successfully worked 
in the coal trade, what an immense deal of money and suffering 
might be saved thereby. 

The returns of the exports of coal on foreign account during 
February have just been published, from which it appears that 
during that month the Newcastle exports amounted to 153,576 
tons, and in February, 1866, they amounted to 124,017 tons; South 
Shields, 1867, 10,884 tons, 1866, 1520 tons; Blyth, 1867, 16,035 
tons, 1866, 6343 tons; Sunderland, 1867, 71,825 tons, 1866, 58,944 
tons; West Hartlepool, 1867, 27,948 tons, 1866, 14,510 tons; Hull, 
1867, 6769 tons, 1866, 6948 tons; Liverpool, 1867, 51,080 tons, 
1866, 59,159 tons; Cardiff, 1867, 126,029 tons, 1866, 122,183; 
Swansea, 1867, 32,604 tons, 1866, 43,110 tons; Newport, 1587, 
21,558 tons, 1866, 31,664 tons; Llanelly, 1867, 10,679 tons, 1866, 
6029 tons; Troon, 1867, 9752 tons, 1866, 13,574 tons; Grimsby, 
1867, 10,357 tons, 1866, 9386 tons. 

An inquest was held at Brunington Common on the body of W. 
Renshaw, a miner, who was killed by an explosion of gunpowder 
at the Springwell Pit, on the 27th ult. D 1 was engaged 
with other men in returning home a charge of gunpowder in a 
hole which had been drilled in a stone drift for the purpose of 
blasting some ro:ks, when the shot went off accidentally, and 
Renshaw was so seriously injured that he afterwards died from 
the effects of the explosion. The jury returneda verdict of ‘* Acci- 
dental Death.” 











SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent, ) 

Tue Giascow Pic Iron MARKET—MANUFACTURED IRON—THE 
CoaL TRADE— THE Govan FounpRyY — THE ScotcH Iron 
TRADE—MEETING OF THE GEOLOGICAL SocrETy or GLAsGow — 
MEETING OF THE ASSOCIATION OF ASSISTANT ENGINEERS, 


Tue pig iron market continues flat, and prices are slightly lower 
than this day week. To-day (Wednesday) a few sales are reported 
at 53s. iid. , twenty-five days; 53s, 6d. to53s. 3d. cash, closing, sellers, 
at the lowest. Quotations are as follow: Pig iron, mixed Nos., 
warrants, 53s. 14d. to 53s. 3d.; No. 1, g.m.b., 54s, to 54s. 3d.; No. 3, 
53s. to 53s. 3d.; Gartsherrie, No. 1, 66s.; Coltness, No. 1, 65s.; 
Glengarnock (at Ardrossan), No, 1, 61s. The shipments of the week 
are again corsiderably in excess of those of the corresponding week 
of last year. 

In manufactured iron the market here is steady, and makers are 
generally more fully employed than they have been for some time. 
The prices, however, are much complained of, and few of the 
works at the present moment can be working to much profit. In 
plates and shipbuilding iron there is rather more doing, and prices 
are considered rather firmer ; at any rate we look forward to some 
improvement soon ; gs will scarcely continue to be made at 
present low prices. We quote as current rates the following :— 
First common bars, £7 10s. ; second quality, £7 to £7 2s. 6d. ; 
nail rod, £7 15s, ; angle iron, £7 10s. to £9; plates, £8 10s. to £10; 
f.o.b. here, less usual discount. ‘ 

Coals have been in moderate demand in Glasgow, and the trade 
continues slack both for home and for export at the following 
quotations :—Coals, main and common hard, for shipping, per ton 
of 20 cwt, laid down, 7s. 6d. to 8s.; best splint, ditto, 8s. to 
8s. 6d.; Wishaw household, for shipping, 8s. 2d. to 8s. 6d. ; dross, 
laid down, 4s. 6d. to 6s. ; household, best quality, delivered, per 
wagon of 24 cwt., 10s. to 12s, 6d. ; second qualities, per ditto, 
9s. to 12s.; quarter, best quality, delivered, per wagon, 13s. ; 


steamboat, per 24 cwt., 10s. Ud. to 12s. The advices of coai ship- | 


ments at the principal ports show an amount little under that of 
the corresponding week of last year. 


The Govan Foundry, near Glasgow, of which a notice appeared | 


in THE ENGINEER some time ago, was fairly started last week, the 
first cast coming off on Thursday evening, in the presence of a 
number of gentlemen connected with the neighbourhood. This is 
the first, and at present the only, foundry in Govan, a place now 
famous all over the world for shipbuilding, where R. Napierand Son, 
Randolph, Elder and Co., the lenin and Glasgow Shipbuilding 
Company, and other celebrated Clyde shipbuilders, have their 
works, The foundry has been specially fitted up to meet the re- 


quirements of the trade for heavy marine engine castings, as well ; 


as ship castings, some of the cranes being calculated to lift the 
very heaviest castings. The company have also gota siding of the 
new Govan Railway, which will enable them to load in their yard, 


| conv and 


the dulness be easily explained, even by those initiated in the 
mysteries of the tratlic. 

Since the late reduction in wages it is said that manufacturers 
have sustained a loss, in so far that the prices of their goods have 
fallen more in proportion than what the reduction covered; and at 

resent, with prices as they are, consumers are shy, and evidently 
hola off, in the prospect of purchasing on easier terms, only givin, 
- orders, it is belioved, for such contracts as are urgently suaued 
or. 

The pig iron trade is also dull. Stocks have gone down to an 
enormous extent since the beginning of last year, and are reckoned 
at upwards of 100,000 tons. The market price of this article has 
varied but little for several months past. The consumption is 
thus ling the 1 The month of March of this year 
was the time agreed upon by the ironmasters to allow their 
respective proportions of blast furnaces to remain idle. It 
was rumoured in Glasgow yesterday that a meeting had been held 
for the purpose of arranging for a few of these furnaces to be put 
in blast again, according to the agreement made last year. 

On Tuesday, the 5th instant, Messrs. Blackwood and Gordon 
launched from their building yard a handsome screw steamer for 
Sir James Brooke, K.C.B., Rajah of Sarawak, Borneo. The vessel 
was named the *‘ Royalist” by Mrs. Andrew McFechan, in honour 
of the yacht that first took Sir James Brooke to the above island. 
Her dimensions are —length, 145ft,; breadth of beam, 22ft.; depth, 
llft. ; tonnage (builder’s measure), 340 tons. Her engines, which 
are on the direct-acting principle, are being fitted on board in the 
builders’ dock, alongside the yard, and it is expected she will be 
ready to proceed to sea in hous four weeks. We may mention 
that this is the second steamer built by Blackwood and Gordon for 
Sir James Brooke, the former’ one being the steamer Rainbow, 
with which Sir James in a great measure cleared the Bornean 
coasts of the hordes of pirates which infested them. 

The ordinary meeting of the Geological Society of Glasgow was 
held in their room in Anderson’s University, on Thursday evening, 
the 7th instant. Mr. Edward Wiinch, Vice-President, in the chair. 
On the motion of the chairman, seconded by the Rev. Henry W. 
Crosskey, Vice-President, Dr. John Young, Professor of Natural 
History in the University of Glasgow, was elected President of 
bed Society in room of the late James Smith, Esq., of Jordanhill, 





The usual one | meeting of the “‘ Association of Assistant 

gineers ” was held on Tuesday evening, the 5th instant ~Mr. M. 
Evans, C.E., the President, in the chair. Mr. Joseph M. Kauf- 
mann gave a paper on “Aerial Transcursion—the mechanical 
laws of flight,” illustrating his remarks with drawings, models, &c. 
Mr. Kaufmann, divided his paper into two parts— in the first giving a 
comprehensive review of the laws which govern the flight of binds, 
and in the second gave an account of a flying machine of his own 
invention, which, being based on sound principles, he fidently 
expected to be a success. After discussion, a vote of thanks was 
_ to Mr. Kaufmann, and the proceedings were brought toa 
close, 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LivrerPooL: Mersey Docks and Harbour Board; Birkenhead Com- 
missioners, d:c.—NORTH-EASTERN District: The Cleveland Iron 
Trade: Steam Shipbuilding: Northumberland Central Railway 
MippLe LeveL Dratnace — Grimspy Docks — MANCHESTER 
ASSOCIATION FOR THE PREVENTION OF STEAM BOILER Exp.o- 
stons—Stock or Corton aT LIVERPOOL—WATER SUPPLY OF 
OTLEY—GEOLOGICAL AND POLYTECHNIC SOCIETY OF YORKSHIRE, 


A MEMORIAL to the Board of Trade from the Steamship Association 
of Liverpool has been adopted. in which a complaint is made of 
the management of the estate by the Mersey Dock Board. Their 
| system, it is contended, has tended very materially to check the 
| growth of the steam trade of the port, and has caused great in- 
i tary loss to the owners. The dock estate, it 
| is affirmed, might be placed with advantage in the hands of a paid 
| executive who should devote their whole attention to its business 
| alone. Finally, the memorial asks that a royal commission may 
be appointed to inquire into the affairs of the dock board. The 
receipts of the Birkenhead Commissioners from April 24th, 1866, 
to Febuary 28th, 1867, were £31,795, against £34,454 in the 
corresponding period of 1865-6. The expenditure from April 24th, of 
1866, to February 28th, 1867, was £27,146, against £26,051 in 
1865-6. The American Chamber of Commerce gave a banquet 
yesterday (Thursday), to the layers of the Atlantic cable. Medals 
were presented on the ion to Sir S 1 Canning, Sir James 
Anderson, Mr. Cyrus W. Field, and Mr. Willoughby Smith. The 
Liverpool Corporation has agreed to construct a new store reser- 
voir at the waterworks at Rivington, at a cost of about £100,000. 

As regards the Cleveland pig iron trade, it may be remarked that 
business on home account is still flat ; for Wales and Scotland, 
| however, there is an active demand for Cleveland pig. The foun- 
dries in the neighbourhood are still doing a fair business. An 
influential meeting of the ironmasters of Cleveland and Durham 
coal-owners has been held at Darlington in reference to the present 
prices of coal and coke. The coal-owners met their customers in 
| a liberal spirit, and passed a resolution, that it was expedient that 
a discount should be allowed for a period of two months, Some 
of the coal-owners at once acted on the resolution, and it is ex- 
pected that all will do so. The manufactured iron trade remains 
in an unsatisfactory and stagnant condition ; the rail trade is the 
only redeeming feature. Tenders have been submitted for rails 
required for Russian and Indian lines. An iron screw steamer 
named the Elster has been launched from the yard of Messrs. 
Schlesinger, Davis, and Co., at Wallsend. This vessel, which is 
of about 1000 tons burthen, has been built on Hamburg account, 
and will be furnished with engines of 80-horse power by Messrs. 
Thompson, Boyd, and Co., of Newcastle, who supplied the engines 
for a sister ship, named the Uhlenhorst, which was launched from 
the Wallsend yard about six months since. Messrs. C. Mitchell 
and Co. have set on a number of hands; and it is stated that on 
account of this firm having entered into a contract with the 
| a Government for the mail service from Cadiz, they are 
likely to put some new vessels in hand. On the other hand, 
| Messrs. Palmer and Co. (limited), have paid off some of their 

men. Messrs. T. Hepple and Son, and Messrs. Redhead and 
| Softley, are pretty well engaged in tug building. Messrs. W. G. 

















| Armstrong and Co.’ are actively engaged in manufacturing gun 
| carriages for the Government ; they have also on hand some large 
| orders for bridges, hydraulic machinery, &c. Messrs. Oswald and 
| Co., of Sunderland, and Messrs. Denton, Gray, and Co., of 
Middleton shipyard, have purchased vessels in course of construc- 
tion by the late. firm of Messrs. Pile, Spence, and Co. (limited), 
| of West Hartlepool, and propose to finish them at an early date. 
| The works of the Northumberland Central Railway are at a stand, 
still ; by the terms of the company’s act the line must be com- 
' pleted by July 28, 186%. The liquidators of Pile, Spence, and 
, Co. (limited), are about to make a call of £20 per share, payable 
on the 21st inst. 


and despatch work to any part of the kingdom; with these and! A meeting of the Middle Level Drainage Commissioners was held 
other advantages they possess, we predict a bright future for the at March on Th 
Govan Foundry Company. 


the present winter the syphons have been more thoroughly teste 





than on any previous occasion, and the result is satisfacto 

board, and no doubt to the chairman. There has been 2 om 
downfall with a severe frost, but without any impediment in the 
action of the syphons. On the 3lst of January and Ist of Feb. 
ruary the water ned upon the syphons—that is, came down the 
river and drains aster than the syphons could discharge it—but the 
delay in the discharge was of so short a duration that no practical 
inconvenience was experienced in the Level. The question of the 
sufficiency of the Rey in case of floods will continue to receive 
the consideration of the board.” A bill for imposing a special tax 
and raising a fund for the discharge of the costs an damages 
consequent on the failure of the outfall sluice in May, 1862, is now 
pending in Parliament. 

The Hamburg steamer Germania has been thoroughly over. 
hauled in Grims y graving dock. She is the largest steamer which 
has yet been repaired at Grimsby. 

At the last monthly meeting of the executive committee of the 
Manchester A iation for the Prevention of Steam Boiler Explo- 
sions, the report of Mr. 8. E. Fletcher, the chief engineer, stated 
that during the last two months 455 engines and 741 boilers had 
been examined, and four of the latter tested by hydraulic pres- 
sure. Of the boiler examinations, 547 had been external, 16 internal 
and 178 entire. In the boilers examined, 342 defects had been 
discovered, 11 being dangerous. 

The stock of cotton on hand at Liverpool at the commencement 
of this year was 517,060 bales. Notwithstanding some fluctuations 
the stock amounted, March 8, to 533,830 bales. Some of the 
mills have, however, been working short time, and the consump- 
tion has been curtailed; otherwise a different result would have 
been noted. 

A bill promoted by the Otley Local Board of Health for a better 
supply of water to that town, has been thrown out by a committee 
of the House of Commons. 

At a meeting of the Geological and Polytechnic Society of York- 
shire, last week, Mr. Reynolds F.R.S., of Leeds, read a paper 
‘* On a new apparatus for the detection of fire and choke-damp in 
coal mines,” communicated by Mr. G. F. Ansell, of the Royal 
Mint. Mr. R. Reynolds illustrated his remarks by some beautiful 
experiments, which were most successful in showing that it is 
_ possible to construct instruments of such delicacy as to 
demonstrate the presence in mines of even a companied small 
quantity of fire and choke-damp. Two instruments were exhibited 
by which this can be accomplished, the one showing the presence 
of the fatal element by driving up a small column of mercury 
which touches a wire, and with the aid of an electric battery sets 
a bell ringing. The other—a small instrument about the size of 
an ordinary watch, but somewhat thicker, which, when placed in 
any portion of a mine where explosive matter is supposed to exist, 
indicates, by fingers working round a dial suitably marked, the 
strength of the dangerous gas. This little instrument can be 
carried to any a of the mine, and danger to the miner be at 
once discovered. Mr. Reynolds explained the construction of the 
instruments, and the scientific principles by which they acted, in 
a clear and explicit manner. 





























PRICES CURRENT OF METALS. 
1867. 1868. 

CopPen—British—cake andtile, £ sd. £38. d\| £84. £58, ad. 
POT TON cccccccccccccece | 80 0 0.. 0 0 0] 4 0 0.. 96 0 O 
81 0 0,, 82 0 0) 97 0 0.99 0 0 
| 86 0 0., 87 0 0] 98 O 0..101 0 9 
90 0 0.. 91 9 0/103 0 0..106 0 0 
| 81 0 0., 8810 0) 9610 0..100 0 0 
/} 000. 000) 000. 000 
Spanish Cake ..... «| 75 0 0. 76 0 0] 88 0 0.. 91 0 O 
Slab. for prod.96 per cent. ..| 73 0 0., 74 0 0/ 89 0 0.. 90 0 0 
YELLOW METAL, per lb. ...0..| 0 0 7} © O7%) 0 O 7% O 0 8} 

TRON, Pig in Scot’and, ton......| 213 6 cash | 3.17 0 cash. 
Bar, Welsh, in London ...... | 615 0. 70 0) 715 0. 8 0 0 
Wales,...0.66| 515 0.. 6 0 0) 615 0. 70 0 
Staffordshire..| 715 0.. 8 0 0; 815 0. 000 
Rail, in Wales ..... eoaseseos | 515 0.. 6 9 0} 615 0. 7 0 0 
Sheets, single in London .... | 0 0. 0 0 0 1015 0. 0 0 0 
900... 0 0 0) 915 0. 000 
15 0.. 0 0 0] 81 0. 000 
2 6.. 1910 0} 11:10 0. 12 0 0 
0 0..19 5 0/20 0 6.2) 5 0 
Ww. B. 0 0.. 22 5 0} 2 5 0, 2210 0 
Other brands .....scccceeee | 1910 0., 19 15 0) 2017 6.21 5 0 
Bheet, milled ....ccccccccee | 2017 6. 0 0 0/22 00. 00 0 
EE iiccnnuennannten 124 0 0. 0 9 0) 2315 0%. 09 0 0 
Red or minium......seceeese | 2110 0, 2115 0) 22 0 0. 0 0 0 
White, dry..ceccoccccccesees | 31 0 0., 81:10 0; 29910 0.. 2915 0 
ground in oll... soee | 30 0 0., 32 0 0| 28 10 0,, 2910 0 
Litharge, W.B..... ee | 2415 0, 25 0 0} 24 15 0..25 0 9 
QUICKSILVER, per bot. .. 617 6... 00 0) 715 0. 8 UV A 
SPELTER, Silesian, per ton oe | 21:10 0.. 2115 0] 24 0 0.. 0 0 0 
English sheet ..cccccccseeee | 27 0 O01. 23 0 0) 30 0 0., 32 0 0 
White zinc, powder... 00.000 000, 008 
STEEL, Swedish faggot 1/15 0%. 000) 000.000 
CBr cccccccccccces eocvese os | 0 0. 0 0 0) 15 5& 0.1519 0 
TIN, Banca, per CWt seseseseee| 411 00. 413 0| 4790. 0080 
Straits, fine—cash ......000., 4 81%. 49 0) 4 410. 4 510 
Prompt 3 months ....see6 | 410 0. 0 0 0 460. 47090 
English blocks .......+ voccce | @ 10 Goo 0 OO] £10 Oo 41 © 
Di cuhinddineanecsoe! S60 Ge COO SH Ge OO @ 
Refined, in blocks......... | 613 G. 0 9 O] 418 0. 414 0 

TINPLATES, per bx of 225 sheets 

ii iatesteamnmest 0.0 Ge, 69 OG S$ FO 3 8 8 
IX ditto... 110 6. 113 6] 113 6. LM 6 
TIC charcoal . | 110 0. 112 0} 114 0. 115 0 
GE Gas cocosesesecesecere | 806.6. 1H 81 8 6 Oy. 3 8 0 








PRICES CURRENT OF TIMBER. 








1867. | 1866 1867. 1866 
Per load— £04 8)4 & £2 & | Perload— 20e242u0 4046 

occccscocces 9 010 10/11 10 13 10 | Yel. pine, per reduced C. ‘ 
Quebec, red pine .. 3 5 415/| 3 5 415 | Canada, Ist quality 17 0 19 10 17100 6 
yellow pine... 215 310) 215 310) tud . 19 01310 1210 14 0 
&. John's N.B,yel.. 0 000) 0 0 0 | Archangel, yellow . 12 013 0 13 O18 Ww 
Quebec, oak, white.. 510 6 0| 5 0 510 | St. Petersburgyel.. 101011 0 10 lv 12 0 
birch . 310 410| 4 5 415|| Finland ....... 8090) SGlov” 
-9 00 0] © O © O|| Meme! ..........0000 0008 
. 310 5 0] 310 5 0 | Gothenburg, sel... 9 01010) 9 OL O 
+310 6 0| 310 6 O white 8 0 810 8 O90 
fir. + 2 0 310| 2 5 310 || Gefie, yellow...... 9ol dw ohne 
, on + 3 0 310} 3 0 8 lv) erhamn ...... 9 01010) 9l0lL O 

soeee +3 0 3 5| 8 5 4 16 || ChristianiaperC. | 

socsssevee 118 2 3) 2 5S 910 19h. by 3 by 9> 18 022 0 18 023 0 
Masts, Qued rd.pine6 0 8 0} 610 81) || _ in.yellow .... j 

y.pine5 0601/5060 eT 0mu414 0416 
@ 00/0 0 0 0| per 40h din... 
Lathwood,Danta.fm. 410 510] 510 6 10 | Staves, per standard M. 

St. Peter’s 610 710] 7 © 8 0 || Quebec pipe...... 80 0 0 80 085 0 
Deals, per C., 12ft. by 3ft. 9in. | oe puncheon 20 031 0 20 025 0 
Quebec, whtspruce 14 1” 22 10/13 1019 10 | ¢ crow “2 7 
StJobu.whs spruce 13 10 1510133 015 © || pip? cove. J 709 190 0.2700 180 0 





EXTRAORDINARY ANCIENT REMAINS AT RoME.—-Pursuing our 
way under the shadow of the Claudian arcades, we come upon a 
sluice of the Julian aqueduct, similar in method to the locks of our 
modern canals, but, as the channel is here narrow, of diminutive 
scale ; and it may be concluded that the great villa of Commodus, 
whose ruins still stand imposingly near the Appian Way, had its 
water supply from this branch of the same aqueduct, On the 
same level ground we may be startled by suddenly seeing a wide 
round orifice yawning at our feet, fenced by railings, through 
which we look down into a mysterious and dark abyss, known to 
be the piscina of the Marcian aqueduct ; and Mr. Parker assured 
his auditors, on reliable authority, that we here stood above a stu- 
pendous subterranean dome, equal in diameter to that of St. Peter's, 
and with vault of concrete 20ft. in thickness overhanging the vast 
reservoir that extends far in invisible depth below. The engineer of 
the Roman Government, Signor Morandi, had Jately the courage 





to descend and explore this extraordinary excavation. Ata short 


| distance, on a line with that orifice, rises a steep isolated mound, 


that might seem of natural formation, but is ascertained to be the 


ursday.: The report presented observed : —‘‘ During | centre shell of a similar, and not less enormous dome, pertaining 


to a piscina of the Claudian aqueduct.— Builder. 





























Marca 22, 1867. 


THE ENGINEER. 


247 








THEORY OF COLOURS. 
No. ITI. 


GENERAL PROPERTIES OF OILS, DRYERS, VARNISHES, 
ETC. ETC. 

Tue oils employed as vehicles by the painter may be 
divided into fixed or fat oils, and volatile or essential oils. 
Linseed oiland olive oil aret of the former, spirits of tur- 
pentine of the latter class. Fat oils, again, are divisible into 
two classes; those which are naturally, or may be by proper 
treatment rendered siccative, or made into drying oi/s, and 
those which naturally are not so, and can with difficulty 
be rendered so, - ‘here is no oil, however, which may not 
by chemical treatment be rendered more or less siccative, 
so that the distinction is not absolute. 

Fat oils exist in nature chiefly in the seeds and fruits of 

lants, and are obtained by expression, aided sometimes 
f heat, or by boiling water. They have a specific gravity 
of from 0°90 to 0°97, and thus float upon water. They 
boil at 500 deg. Fah. and upwards. Chemically they consist 
of carbon, hydrogen, and oxygen, in the state of oleic acid 
(C,,H,,0,), and stearic acid (C,, H,, O,) combined 
with glycerine (C, H, O,), which has a sweet taste, hence 
its name.* They are eminently combustible bodies, though 
requiring a much higher temperature to inflame them than 
essential oils. They are all slowly oxidable by exposure to 
air (especially in sunshine), or air and water vapour, and 
are also oxidised by various chemical agents, amongst 
which are found all those bodies which are employed as 


dryers. 

The effect of all such oxidation, whether by air and 
time, or by dryers or other oxidating agents, is to so alter 
the chemical constitution of the oil that it approaches 
more or less to the nature and physical properties of a 
resin or varnish. 

Fat oils, as first expressed, are mixed with much vege- 
table albumen and other soma from which they are 
— by repose and subsidence, by washing with water, 

filtration, and by washing with solution of caustic soda, 
ternately with sulphuric acid, &. When perfectly pure, 
fat oils are nearly devoid of smell, and their odour is never 
nauseous, but in the earliest stages of atmospheric oxida- 
tion they become more or less rancid, and then contain 
many complex organic compounds, such as butyric, caprodéic, 
valerianic, and other acids. Castor oil, when Freshly 
expressed cold from recent beans of the Ricinus com- 
munis, is devoid of any smell and almost of taste, and 
in that state alone is employed in Italian and Eastern 
as but after it has been expressed only a few 
ours, unless kept secured from air and light, it acquires 
the too well-known nauseous smell and taste of even “the 
best cold drawn castor oil” of our apothecaries. 

The principal naturally drying oils, or those rendered so, 
and more commonly in use, are linseed oil, poppy seed oil, 
walnut, hemp seed, cotton seed, grape seed ; to which may 
be added sperm and cod liver oils, which although drying, are 
not employed by painters. The chief naturally non-drying 
fat oils are almond, colza, olive, rape, beech-nut, gingally, 
or oil of sessamum, sunflower seeds, and castor oil. None 
of these are commonly employed by the European painter, 
though all, after a length of time longer or shorter, become 
more or less siccative. Itseems probable that olive oil was, 
after some unknown preparation, employed by the ancient 
painters of Greece, in combination with wax and bitumen, 
or gum resins, as a vehicle. A non-drying vil may be 
distinguished at once from a drying oil, by the fact that 
the former is solidified when treated with a strong solution 
of the protonitrate of mercury, the latter is not. 

Oxygen is absorbed so rapidly by fat oils, especially 
siccative oils, when exposing a large surface, that cotton 
waste, rags, fibres, &c., soaked in such liquids, have 
repeatedly taken fire spontaneously by the exaltation of 
temperature due to the inceptive combustion of the 
hydrogen out of the oil. Painters should therefore guard 
= spilling oils on cloths, &c., for fear of accidents by 


Linseed oil, which is the most common European 
vehicle for oil paints, is usually mixed with the pigment 
in two forms, viz., as raw linseed oil, and as drying oil, or 
boiled oil. Boiling alone is sufficient to render lin or 
other like oils perfectly drying, but the process is much 
expedited, and probably the result bettered, by adding to the 
oil previously, some suitable oxidising agent, i.e, an oxide 
that readily yields up some of its oxygen. The most usual 
bodies employed for this purpose are litharge, or protoxide 
of lead, peroxide of lead, peroxide of manganese, sulphate 
of zinc, acetate of copper, and chromic acid, developed by 
sulphuric acid from bichromate of potass. 

hevreul, whose researches upon the subject of oil colours 
are of the highest importance, has shown, amongst other 
facts, that three hours boiling with litharge one-tenth in 
weight of the oil, renders the oil more perfectly drying 
than when the boiling is continued, as is the common 
ng a much longer time, and that the oil acquires a 

ker colour, and so becomes injured in transparency, the 
longer it is thus uselessly boiled. He has further shown that 
merely heating linseed oil to 170 deg. Fah. along with a small 
quantity of peroxide of manganese, as completely renders 
it siccative as any amount of boiling, and without any 
deterioration to its colour or transparency. It appears 
probable that lit acts more by its mere presence, or 
as chemists say tically, in inducing the oxidation of 
the oil than by actually giving up oxygen to it; and those 
engaged in boiling oils, have remarked that the old litharge 
upon which linseed oil has been already boiled, acts more 
energetically in producing the siccative property in fresh oil 
than new litharge. Sulphate of zinc and acetate of copper 
are decom by the oil when boiled with it as dryers, 
oxides of zinc or of copper subsiding. When linseed oil is 
boiled for a great length of time at a high temperature, 
which is commonly insured by setting fire to the oil and 
soon stifling it out, it becomes converted into a thick ropy 
and somewhat elastic viscid resin, which some 
little of the physical qualities of partially dissolved india- 
rubber, and approaches to that in chemical constitution. 





* From yAvxus, sweetness, 





This constitutes the basis of the gilders’ fat, varnish, or 
“gold size.” It dries rapidly and becomes hard and 
vitreous. 

Chevreul has remarked thesingularfact that some metallic 
oxides, notably the oxide of antimony, possess what he 
has called anti-siccative properties, 7.¢., they actually retard 
the drying of the oil upon surfaces when mixed with it as 
pigments. He has remarked the curious and not 
unimportant fact that the same oil paint dries much more 
rapidly upon surfaces of certain ies than of others, 
iouk ually or even less absorptive of the oil. Thus 
white-lead paint dries on the first coat, much faster upon a 
surface of sheet lead than upon one of porcelain, or of oak 
timber, and the second coat over the same dries on all of 
those faster than the first. These facts admit of scientific 
explanation, but we cannot produce it within the limits of a 
paper such as this. Fat oils, when heated with alkalies, 
alkaline earths, or some metallic oxides in large quantities, 
produce soaps or metallic soaps, such as diachylon plaster, 
which is a soap of lead made with oil and litharge. Hence 
some few pigments tend to make fat oils miscible or 
partially wie in water, and as a covering-in paint liable, 
when exposed to the weather, to wash off. Common white- 
lead paint that has been long exposed to air, light, and 
moisture is always thus more or less loosened, and may 
be rubbed partially off from woodwork by the finger. 

The atmospheric oxidation of siccative oils tends to 
induce its own state of oxidation upon organic bodies that 
it maybe in contact with. Hence the canvas of old 
paintings, even when encased in oil paint at both sides, 
tends to become brown, brittle, and rotten in fibre. 

The mixture of raw linseed oil with drying oil is merel 
done in order to temper or delay the rate at which the oil 
paint shall dry. When drying takes place too fast, the 
paint is liable to crack or crumple, or on wood to blister. 

The drying of oil paint is merely a conventional term, 
nothing like actual drying, i.e. evaporation of the oil 
(like water from a wetted surface) takes place, as Chevreul 
has proved. Drying of paint in reality means its solidi- 
fication after bein all without loss of weight, but, on 
the contrary, with a gain of weight, due to the oxygen 
absorbed, by which the oils, both fat and volatile, are con- 
verted into resins more or less completely. At the same time 
there is no doubt that some of the volatile oil (turpentine) 
is lost by evaporation or diffusion of its vapour in the air. 

Oil paints, both as employed for protective coatings and 
for decorative or fine art purposes, are usually mixed, #.¢., 
the ground pigments united, not only with fat oil but with 
more or less of volatile oil, and in Europe spirits of 
turpentine is almost universally employed for this. The 
uses of the admixture of this with the fat oil appear to 
be the following :—1. To promote oxidation, or drying, by 
the powerful affinity all volatile oils have for oxygen. 
2. To increase the liquidity of the paint and make it 
spread under the brush more thinly and evenly. 3. To 
vary the degree of final gloss. Thus decorative paints 
intended to have vo gloss, and called technically “ flatted 
colours,” are mixed almost with turpentine alone. 4. To 
prevent cracking upon solidification, which results mainly 
from the thinner spreading of the paint. 

The volatile or essential oils exist in nature principally 
in the cells of the rhind or bark of the stems, leaves, and 
flowers of plants, and occasionally in the seeds or pericarps 
of these, and are obtained almost wholly by distillation 
along with water, from which the oils are, after condensa- 
tion, separated. Their boiling points vary much, as do 
their specific gravities; most have specific gravities between 
0°8 and 0°9, but a few are heavier than water. These oils 
may be divided, as regards chemical constitution, into three 

t classes, viz.:—1, pure hydrocarbons; 2, oxidised 
ydrocarbons; and 3, sulphur oils, i.e. hydrocarbons, con- 
taining also sulphur, and frequently nitrogen. Of the 
first, spirits of turpentine may be taken as a type as to most 
of the chemical and physical properties of the class, in 
which, however, are contained many of the most remark- 
able compounds with which organic chemistry presents us. 
The finest perfumes—neroli, attar of roses—as well as some 
of the most valuable medicinal drugs, as the oils of assa- 
feetida, cajiput, garlie, juniper, mustard—and some of our 
most delicious spices, as cloves, cinnamon, &c., are here 
found. The investigator of pliysical optics, too, has here 
found some of the most remarkable relations to light 
amongst material substances. 

The pure hydrocarbon volatile oils have the general 
constitution (C,, H,,); though the vapour of all is 
diffusible at all temperatures in air (especially moist 
air, as the perfume-laden air of a dewy morning or 
evening in a garden proves); their boiling point is 
high, generally about 320 deg. Fah. They all greedily 
absorb oxygen, and it has been thought that their varied 
and remarkable odours only exist or address the sense of 
smell in virtue of the oxidation going on in the air-dif- 
fused vapour. 

Turpentine is obtained from the cells of every part of 
many coniferous trees, and is of many varieties. The 
common turpentine of commerce is obtained from the 
pinus abies; when the crude turpentine is distilled with 
water, rectified spirits of turpentine passes over, and 
colophony, or common resin remains in the retort. The 
latter is a highly complex compound, and has been sepa- 
rated into at least nine distinct chemical compounds of 
carbon and hydrogen, or carbon, hydrogen, and oxygen. 

When pure volatile oil of turpentine (C,, H,,) is ex- 
posed to air and moisture, ie., ordinary air, it rapidly 
absorbs oxygen and gives off hydrogen, so that it soon, 
if the surface exposed be as when it is spread in a 
paint, becomes (C,, H,, O, + 2HO), and tends ulti- 
mately to assume the same composition as common resin, 
which, as a whole, has the composition (C,, H,, O, + 
HO). It results from this that when mixed with a fat 
drying oil it exalts the tendency of the latter to oxidise, 
and the final product of the oxidation of the whole, or of 
“the drying of the paint,” is the production of a tough 
unctuous solid resin, in which the pigments are involved, 
and by which they adhere and cohere. The “ paint skin” 
or pellicle which forms after some time upon the surface of 


a pot of common oil paint affords an example of the tough- 





ness and elasticity which are characteristic physical 
qualities of the latter stages of oxidation of the drying 
oils, 


So great is this toughness and elasticity when fully and 
purposely developed, that “gold size” has been employed 
to make by blowing permanent bubbles, of extreme 
tenuity like “soap bubbles,” small seamless balloons in 
fact. Turpentine dissolves fat oils and resins, so that 
a liquid paint is not a mere mixture of fat and volatile 
oils, but a true solution (if the proportion of volatile 
oil be sufficient) of fat oil in volatile oil, with a pul- 
verulent pigment—or a dissolved one if such be present 
—held in suspension in the thick fluid, from which it 
slowly deposits, unless occasionally stirred up. Oxidated 
turpentine, or resin, contains several organic acids : silvic, 
pinic, pimaric acids, &c.; some of these act with great 
energy upon certain metals, ape d upon copper, brass, 


and bronze, and produce n soluble salts, which deeply 
tinge the solvent, and uce a green transparent paint, 
of which the pigment is in actual solution. Both fat and 


volatile oils appear to dissolve in small quantity, some 
metallic oxides, notably litharge, and are capable of 
robbing several metallic oxides and salts of part of their 
oxygen. They may, therefore, react upon some metallic 
pigments injuriously in this way. 

Varnishes are produced by the solution of resins, either 
natural or artificial—such as common resin—in volatile 
oils, or partly in fat oils aided by heat; or in other volatile 
liquids, such as wood spirit or methylic alcohol, ordinary 
alcohol, or in benzole, or coal naphtha, &c. 

The drying of a varnish consists simply in the volatilisa- 
tion of the solvent, leaving the resinous matter in a solid 
adherent state; it is accordingly essentially different from 
the so-called drying of oil paint. Further oxidation of the 
resin—especially if a natural one—however, always occurs 
by time, after the varnish has set hard; hence the varnish 
of old pictures, &c., becomes brittle, brown and semi-opaque. 
The resin has then passed more or less into the state of bitu- 
men orasphaltum. The natural resins that are most used for 
varnishes are dammara gum—the resin of the Dammaris 
Australis. Turpentine resins of several varieties, such as 
Burgundy pitch, anime, mastic (from Pistachia lentiscus), 
amber, copal (from Rhus copallina and Hymenea verucosa), 
sandarac (from the Juniperus communis), shellac (the resin 
of the crude lac, produced by a coccus insect upon many 
tropical trees, Ficus Indica chiefly, and Venice, or Chian 
turpentine, the true source of which seems still uncertain. 

In accordance with the nature of the solvent, varnishes 
are called spirit varnishes, turpentine or volatile oil var- 
nishes, or fat oil varnishes. The first are these, whose 
solvent, is ether, chloroform, &c. rarely, but more com- 
monly spirits of wine or wood spirit, dry off rapidly. These 
are very thin in coat when dry, and are best suited for paper, 
fans, or any very fine work, requiring perfect transparency 
in the varnishes. 

Volatile oil varnishes, in which the solvents are spirits of 
turpentine, or coal naphtha, or the like, are those most] 
employed by the oil painter. What is called “French 
varnishing,” now so much employed upon the wood of 
furniture, &c., consists in the application of alternate films 
of lac varnish and of linseed oil, with constant and suffi- 
cient friction to polish the compound film of spirito-fat oil 
varnish as soon as it has become thick enough to afford a 
glossy surface, the total thickness being exceedingly small. 
The method of varnishing employed by the carriage 
builder for his finest work is the very opposite of this. 
Over his last coat of paint he lays on ccat after coat of 
copal or dammar varnish, until he has got a considerable 
thickness, often nearly one-tenth of an inch. When this 
to its full depth has got hard and perfectly vitreous in the 
warmth of the “varnishing room,” the whole surface is 
literally ground off with pumice stone and water until a 

rfect form, as to contour, and a perfect superficies, have 
oe procured, when the glossy face of the varnish is then 
polished by putty, chamois skins, the hand, &c., just as a 
plate of looking glass is polished. 

Fat oil varnishes are made by the addition of highly 
oxidised fat oils in small proportion, to the latter class, by 
which the drying is retarded, and made to depend partly 
on oxidation as regards thefat oil,and by which greater body 
and thickness of coat is secured, and greater durability. 
Such varnishes are most suitable to oil paints, &c., exposed 
to the weather out of doors. Into the manufacture of 
varnishes, upon which very much may be said, we cannot 
enter here. We may just draw the attention of those 
interested to the fact which has been recently ascertained 
abroad, that all the varieties of Copal and of Dammara can 
be rendered readily and perfectly soluble in fat oils alone 
by heating the gum resins along with some of the oil, or 
alone, to a temperature of between 300 deg. and 400 deg. 
Fah., under the pressure due to their own vapours, which 
is then about twenty atmospheres. The gum resins dry 
hard and well after this treatment. 

Besides these artificial varnishes several natural varnishes 
of great beauty and value exist, none of which have as yet 
been brought into use in Europe though long employed 
with great advantage by eastern nations, especially the 
Burmese, Chinese, and Japanese people. These consist of 
natural resins, or gum resins, found in the juices of the 
plants whence they are obtained, ready dissolved in natural 
volatile oils. The, in India, well known Silhet varnish— 
the juice of the Hologarna longifolia, according to Dr. 
ia the Japanese varnish, from the Rhus Vernix, it is 
said, and the varnish of the Malayan Islands from the 
Stagmaria Verniciflua, are examples of these. Many 
others exist, and are worthy of the attention of European 
technologists. 

Varnishes may be variously coloured by transparent 
coloured gum resins, such as gamboge, dragon’s blood, Xc., 
which are soluble in the same solvents as those of the 
varnishes themselves; and, of course, varnishes may be em- 
ployed as quick drying vehicles, for insoluble or slowly 
suspended pigments as well as oils. ; 

or further information as to the chemical, physical, and 
technical properties of the oils, varnishes, &c., “Mus- 
pratt’s Chemistry Applied to the Arts,” “Knapp’s Che- 
mical Technology,” “Gmelin’s System of Chemistry, 
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“Cooley’s Encyclopedia of Practical Receipts,” “ Dic- 
tionaire Technologique,” and the valuable papers and 
memoirs of Chevreul, Berthelot, &c., may be consulted; 
and for experimental and theoretic results as to the pre- 
servative powers of paints and varnishes, as protective 
coverings against air and moisture, see Mr. Mallet’s 
“ Reports on the Action of Air and Water upon Iron,” 
in the Transactions of British Association for Advancement 
of Science, where references are given to the very few 
other experiments that have been conducted on the subject. 








TRON PERMANENT WAY IN GERMANY. 


ALMOsT simultaneously with the reading of M. Rochussen’s 
interesting paper on iron permanent way before the Society of 
Arts, to which we have already referred, another paper on the 
same subject was read by Mr. F. Bémches before a similar society 
in Germany, the so-called Austrian Gewerbe Verein. In this latter 
paper considerable additional information on the above subject is 
contained ; the German treatise may therefore be regarded as a 
quite appropriate appendix to the English one. 

From M. Bomches’ paper it appears that a considerable impulse 
to the question of iron permanent way was given by the meeting 
of the representatives of German railway boards, which was held 
at Dresden, in 1865. These railway boards, which represent a 
total length of lines amounting to 13,000 miles, have formed an 
association for mutually discussing and arranging technical ques- 
tions,Xc. Since the foundation of this association four great 
meetings of its members have been held, viz., in 1850, at Berlin, 
in 1857, at Vienna, in 1860, at Salzburg, and in 1865, at Dresden. 
At the last meeting seventy-four special questions connected with 
railway matters were discussed and settl Amongst these ques- 
tions there was one relating to iron permanent way, which was 
worded as follows :—‘* What experimental trials have hitherto 
been made with regard to the lately so much discussed iron per- 
manent way system without wooden sleepers or stone blocks ; is it 
advisable to make a number of trials in this matter ; and what is 
the best construction to be experimented upon?” According to 
the reports from nineteen railway boards in answer to this ques- 
tion, the majority deemed the institution of experiments with iron 
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permanent way desirable, and a resolution was passed unanimously 
that, “on account of the constantly increasing price of wood, and 
the length of time required to fully develope such a new system 
of permanent way construction, the execution of various extended 
experimental trials was to be recommended.” The consequence 
of this resolution was that at the present moment there are no 
less than six different German lines with experimental lengths of 
iron permanent way. The lines in question are the Brunswick 
Railway, the Rhenish Railway, the Cologne-Minden Railway, the 
Hanoverian States Railway, the Nassau States Railway, the Wiir- 
temberg States Railway, and the Austrian Southern Railway. 
On four of these railways the system adopted for trial is in prin- 
ciple the same, on the Rhenish and on the Nassan Railway, how- 
ever, two constructions of quite another kind have been experi- 
mented upon. The plan advised by Mr. Harwich for the Rhenish 
Railway has already been illustrated and deseribed in M. Rochus- 
sen’s paper; not so however, the construction reeommended by Mr. 
Hilf for the Nassau Railway, and shown in Fig. 1, where the flat- 
bottomed rail R, is rivetted to the open box B, and held to gauge 
by the crossbar C. The principal advantage of this latter place 
is the comparatively pana weight, 7°6 kilogrammes per metre, and 
its main disadvantages is the one shared both by Harwich’s plan 
and the old system of wooden sleepers, viz., that a change of rails 
necessitates the disturbance of the ballast to a considerable depth. 

The system adopted for trial by the other four railways, the 
principle of which consists in a head with narrow web being fixed 
between two angle-bearers the horizontal portions of which form 
the foot of the rail, is doubtless in most respects the best yet 
practically tested The original inventors of this plan are Messrs. 
Kiéstlin and Battig, Austrian engineers, who took out a patent for 
Austria, in 1861, for the construction at present under trial on the 
Wiirtemberg States Railway. The total length of iron permanent 
way now laid down on this line is 2560 metres, between Wasseral- 
fingen and Goldshise. A trial journey, which was made before 
the ballast had been completely laid, and whilst the angle- 
bearers remained fully exposed to sight, gave very satisfactory 
results. The vibration was so imperceptible that sand strewed on 
the inclined surface of the bearers remained perfectly motionless. 
The minister Von Varnbiihler having examined and tested the 
efficiency of the construction, together with a technical commis- 
sion, expressed his determination to introduce the iron permanent 
way throughout Wiirtemberg in place of the wooden sleepers. 
The entire construction and laying of the permanent way was 
undertaken by the royal ironworks at Wasseralfingen for 7 florins 
per running foot, the cost price of the same being about 84 florins 
per centner. The old permanent way with wooden sleepers cost 
6 florins per running foot, and the ironworks are ready to under- 
take the construction and laying of the iron permanent way at 
this latter price for the future if a larger order be given. A fact 
still worth noticing is that the Austrian Southern Railway, to 
which Messrs. Késtlin and Battig are attached as engineers, has 
recently determined to lay a considerable length on one of their 
new lines—about twenty miles—with the iron permanent way 
after this system, the head rail to be made of Bessemer steel. It 
is also probable that others of the many new railways now in 
course of construction in Austria may adopt some system of iron 
permanent way, more especially the Rudolph’s Railway, which is 
to pass through Styria and Carinthia, where most of the Austrian 
ironworks are situated. Inasmuch as by this system about fifty 
tons of iron more are required per mile, and as at the same time 
the working expenses are diminished, according to careful calcula- 
tions, by nearly three-fourths, it is to be hoped that both for the 
sake of the very drooping state of the ironworks in the country, 
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and also of the ultimate saving to the railway, some plan of the 
kind may be adopted, 

In conclusion we must allude to the ingenious attempt lately 
made on the Austrian Southern Railway to construct an iron 
permanent way on the Késtlin and Battig principle, but with 
worn-out rails serving as angle-bearers and crossbars. This plan 
was proposed by M. Paulus, engineer to this line, and is ihus- 
trated in Fig. 2, R representing the head-rail T, T, the old rails 
doing duty as angle-bearers, and C another rail turned and serving 
as crossbar to hold the rails to gauge; the strip B serves to keep 
the lower part of the bearers asunder. About twenty-three yards 
of this permanent way were laid at the railway station at Gratz in 
February, 1866, by way of trial. Although there is a good deal of 
traffic at this spot the construction has served with perfect success 
during more t a year. No repairs or alterations have been 
required, not even any tightening of the bolts. The only thing 
worth mentioning was the ramming in of some more gravel during 
the first few weeks on account of the very slight sinking of the 
level. But very slight additional work is required to fit the old 
rails for their new purpose, and the only fresh material required 
are the, head R, of Bessemer steel, the strip B, and the necessary 
bolts. This permanent way is, of course, considerably heavier 
than the other systems, weighing 127 zoll. pounds per running 
foot (German), whereas the Hanoverian system weighs 92, the 
Brunswick 95, the Nassau 88, and the Wiirtemberg only 72 Ib. 
per foot; but at the same time the expense of altering the old 
rails to any extent is spared, 


PARIS EXHIBITION. 
(From our own Correspondent.) 


THE Champ de Mars, which henceforth should be called the 
Champ de Vulcan, now presents ascene of extraordinary competitive 
industry ; there will be nothing shown within its iron and stone 
walls more worthy of study, of deeper interest, or requiring more 
philosophic discrimination, than the similarities and contrasts 
that are presented by the various delegates and workmen from all 

arts of the earth, engaged in friendly rivalry with the same end 
in view, but exhibiting in their modes of action the greatest 
possible diversity of ideas, plans, and methods of execution. The 
only point upon which all seem agreed, is that they will not be 
last in the race. 

The early period of the year fixed for the opening, which will 
militate against the condition of the out-of-doors portion of the 
exhibition, will not, or should not, in any way affect the condition 
of the interior ; everything may be in perfect order by the tirst 
day of April, and there is no evidence that any considerable 

rtion will be otherwise. The critical eye may find faults, and 
illnature may exaggerate them, but the preparations are generally 
in a perfectly satisfactory condition. The work is little affected, 
as regards the interior of the building, by the wet state of the 
grounds, for the goods do not pass over the roads, but have their 
own iron way, while those who are engaged within may enter 
beneath the great covered way, which is now complete, paved 
with asphalte, and in the hands of the decorators. The public has 
very properly been excluded, and the tourniquets are now shut up 
until the day when their clicks and ratchets shall record the 
Napoleons laid down by those who desire to taste of the first 
fruits of the Exhibition. 

A noteable change has been made with respect to the colouring 
of the building. Numerous experiments had been made, portions 
of the outer iron wall had been painted with almost any colour 
white, green, red, maroon, and brown--flat, in panels, lines, or 
picked out with various colours, not with uniform, but always 
with unsatisfactory results. Suddenly a change came over the 
scene; white, green, and red disappeared, and the iron itself 
seemed to have asserted its right to be evident, and to have shaken 
the parasitic plastering from its surface. The plan adopted is the 
colouring of the whole surface with one uniform coat of lustrous 
iron-coloured paint. A great principle in decoration is here 
brought into play: the building is treated as what it really is, iron; 
and the colouring is only, as it were, a varnish instead of an addi- 
tion. Again, the uniform tone brings out the features of the 
structure, and rude as they necessarily are, they become bold, 
effective, and natural, under the new treatment. 

The exterior is finished off with enormous flagstaffs, fixed 
against the face of the great pillars, and coming down on the latter 
as many feet, or nearly so, as they reach above into air. At the 
butt of the staff is a huge gilt knob, about half the diameter of the 
pillar itself, which has a capital effect, while on the top of each 
pillar is a zinc cap, with two gilt volutes, something like an Ionic 
capital, between which rests the shaft of the flagstaff. When the 
first staff was put up, it was of the natural colour of the wood, 
and with its gold knob told well against the lustrous grey iron; 
unfortunately the staffs are now coloured, ribbon-like, after the 
manner of a barber's pole, and the fitness of things is thus pain- 
fully disturbed. Towards the lower end of the staff, and lying 
across it, is a coloured shield; this would have been sufficient alone 
to have brightened up the whole, and was all that would have been 
required, seeing the object of the staff is to carry flags dyed of the 
most brilliant positive colours. The painted poles are as unfor- 
tunate as the uniform tinting of the iron sides is effective. 
Fortunately the flags will tend to kill the colouring of the former. 
In the arrangement of the flagstaffs monotony of outline has 
been avoided by making each pair of staffs over an entrance door 
higher than its neighbours, so that there will be sixteen owe over- 
topping the rest; and as most of the doors indicate a division of 
the Exhibition, the taller staffs will doubtless carry distinguishing 
as weil as larger flags. 

As already mentioned, the covered way at the carriage entrance 
is completed; the painters are now at work beneath the four roofs, 
and the two enclosed gardens are being got into condition. On the 
opposite side of the building the covered way leading from the 
railway is being completed; and a bridge about to be placed over 
the road outside the park will connect it with the railway station. 

The machinery department begins to present an important ap- 
pearance; the central gallery for the public is nearly finished, 
good bold two-way flights of iron steps lead up to it where it is 
interrupted by the main avenues, and throughout the greater 
portion of its length the driving shafts with their pulleys are in 
place, and only waiting the impulse from without. In connection 
with this part of the subject it is well to mention that several of the 
boiler houses are quite ready for work; that of Great Britain, for 
instance, has its five boilers all fitted as well as a tubular appa- 
ratus for utilising the heat behind the furnaces for the feed; the 
steam ways are all ready, and by the time this is written they will 
probably have been tested. 

The terra-cotta temple is being raised over the boilers, and 
attracts great attention; it consists of a series of very light and 
elegant colonnettes arranged in a double square, so as to form a 
covered colonnade around the boilers, which will thus be easily 
seen by the public. Each of these small columns has an iron core, 
and on the top has just been raised a large timber roof, which 
will carry a large central dome and four small cupolas. There is 
nothing Indian about the temple but the general form, which 
was adopted on account of its fitness for the purposes of exhibit- 
ing the boilers and securing complete ventilation. The decora- 
tions are in the style of the Renaissance. The somewhat ticklish 
job of lifting the heavy roof frame on to the columns was achieved 
without accident under the direction of Mr. Le Neve Foster, the 
engineer entrusted with the operations. The same engineer is 
also erecting a timber lighthouse, or rather a scaffold to carry an 
electric lantern, 150 feet high; so that there will be an opportu- 
nity of comparing the French and English systems of applying 
electricity to lighthouses. The Trinity also shows a dioptric 
lantern, and the apse of an iron lighthouse in the machine court. 

A few weeks since the permission to make use of a steam crane 
in the British department was said to be questionable; now there 
are three busily occupied, and a fourth and larger one expected, 
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and probably, to-day, at work; this last is a ten-ton crane by 
Messrs, Stodthard and Pitt, of Bristol. 

Here, or anywhere, is a place to do an act of justice. The efforts 
of the authorities have had a marked effect on the working of the 
railways; the time required for transmission of goods is now 
shortened, though yo se than itshould be. The great lines. 
and the ports, both of which proved so inefficient in 1862, seem 
to have made considerable reforms, but the delays at the Paris 
stations, or on the circular railway, which serves the Exhibition, 
are still greatly complained of. 

When so much is said here about the employment of steam 
traction engines for the conveyance of goods and passengers, it is 
curious that the system is not tried at the present moment. 
There are at least six English traction engines lying idle at the 
Exhibition, two of them of 12-horse power, if not more—Fowler’s. 
and Aveling and Porter’s amongst the number—and, doubtless, 
there are others elsewhere ; but the accident that happened with 
one of the steam rollers has rendered the authorities cautious, and 
these last-named machines are not now allowed to be used, except 
where the road is closed against traffic. 

There is now a fine show of locomotives in the building; all the 
English engines have arrived— Stephenson’s, Kitson’s, the Lilleshall 
Company, and Hughes’ tank engine, so we know the exact strength 
of that department. Gouin and other French makers send some 
remarkable specimens, and the comparison of their relative quali- 
ties will supply employment for many visitors from all parts of 
Europe and America, 

The collection of great guns on the British side is nearly com- 
plete; one shed is devoted to those belonging to the Government, 
and another is divided between the Whitworth Company, the 
Armstrong Company, and other firms. It is pleasant to see 
French and English artillery men working Sensihar in arranging 
English artillery in France, and we regret that we missed witnes- 
sing the arrival of the 23-ton gun, for which the carriage was 
ready some few days ago, and which is by this time probably 
occupied, 

The British agricultural shed presents a finer perspective than 
any part of the Exhibition building; it is a simple shed in the park, 
of good width and height, but of great length, and the fine effect 
of the interior strikes everybody. It is nearly full of traction and 
portable engines, threshing machines, steam and other ploughs, 
and all those machines and implements now well known all over 
Europe. and which represent such a large, intelligent, and useful 
industry. The English agricultural shed is already a lion. 

In the machine court many well-known names may be read in 
iron and brass. The Whitworth Company makes a large display 
of planing, drilling, and other machine tools, and a horizontal 
engine on the Porter (Allen) principle. 

Messrs. Galloway are putting together a horizontal high-pressure 
double - cylinder engine with two fly-wheels, of something like 
50-horse power. 

Messrs. Thwaites and Carbutt, of Bradford, have just got up a 
four-ton steam hammer, and Messrs. Joseph Robinson and Co., of 
Manchester, a heavy calendering machine. Messrs. Platt, of 
Oldham, and Mr. C. Parker, of Dundee, are getting their cotton 
and flax spinning machinery into working order. 

The British Commission has made excellent use of the eighty 
windows of the outer side of the machine court, by filling them in 
with transparent blinds, recording, pictorially and by inscription, 
eighty great English mechanical inventions, improvements, or 
applications. Three of these blinds are in place, and exhibit 
figures of the then earliest known locomotives, with the names of 
their constructors, dates, &c. The Commission is carrying out its 
plan of decoration without intercepting the view in any direction, 
around or upwards ; two or three awnings in spe ial courts, and 
not interfering with the general effect of the department, will 
form the sole exception, unless the hanging of carpets and other 
large objects be added to the list. The draperies, curtains, blinds, 
and other decorations of the British department will form a com- 
plete contrast to those of their neighbours, and we shall be dis- 
appointed if the former does not gain some honour in the 
competition. 

The use of descriptive labels will be very general throughout 
the Exhibition, and on the British side the court, classes, and 
divisions will be indicated by banners, inscribed in large letters 
and in four languages —English, French, German, an 1 Italian. 

The Exhibition will be opened on the Ist of April, as announced, 
but without any state ceremony. The grand show day will be 
that, in June, on which the prizes are to be announced, and for 
which great preparations are being made in the old Exhibition 
building in the Champs Elysées. 











Froatinc STEAM FrRE-ENGINE For CatcuTTa.—On Wed- 
nesday the 20th inst. some experiments took place on the river 
above Blackfriars Bridge, with a floating steam fire-engine, con- 
structed by Messrs. Shand, Mason, and Co., of London, to the 
order of the Indian Government, for Calcutta. The boat, pro- 
pelling power, and general arrangement of the fire-engine pumps, 
are to the designs of the Government engineers at Calcutta, and 
suited for local use and the swift current of the Hooghley. The 
principal dimensions are as follow :—Length of iron boat— built by 
Messrs. Richardson, Duck and Co.—130ft.; breadth of beam, 10ft.; 
depth of hold, 7ft. 5in.; propelled by a screw of 4ft. Gin. diameter. 
The steam engines, which are noncondensing are placed horizontally 
across the boat, working the screw shaft direct at 200 revolutions 
per minute. ‘There are two 12in. cylinders, making a 15in. stroke, 
with a boiler pressure of from 801b. to 1001b. on the square inch. 
The fire-engines consist of three pairs of bucket and plunger 
pumps, worked from a three-throw crank, the cylinder in each pair 
being placed at right angles to each other and worked from the 
same throw of the crank. The pump buckets are bare 10in. 
diameter, making a 12in. stroke. The water is drawn froma 
perforated well in the side of the boat, each pair of pumps being 
fitted with a stop valve to allow of any pair being disconnected, so 
that one, two, or three pairs may be used at one time ; there aro 
also arrangements for attaching flexible suction-pipes to pum 
from the holds of ships. The boilers are four in number, with 
horizontal brass tubes, three being sufficient to work the engines 
to their full power. The engines are connected on one side by a 
clutch with screw shaft, and onthe other side by a similar clutch 
with a shaft geared to the crank shaft by a mortice wheel and 
pinion. The floating engine was on Wednesday at twelve o'clock 
drawn up alongside the wharf opposite Messrs. Shand, Mason, 
and Cos. premises in Upper Ground-street, and shortly afterwards 
proceeded up the river, having on board several gentlemen who are 
interested in fire-engine matters. The distance between West- 
minster and Vauxhall Bridges being exactly a mile, taking the 
bend of the river into account, this was considered a suitable place 
for trying the speed of the boat: the first mile up was made in 
3min. 5isec., and the second mile down injsmin. 20sec. ; making an 
average speed of between thirteen and fourteen miles an hour. 
In this trial diagrams were taken with Richards’ indicator, giving 
a result of 190-horse power. On returning, the boat was moored 
alongside the warehouses of the India Stores in the Belvidere- 
road, when Major-General Willoughby, the principal store- 
keeper, came on Soul to inspect the working of the fire-engines. 
The hose outlets are six in number, each provided with one of 
Captain Shaw’s stop valves; to these six lines of hose were at- 
tached, with a jet of 14 in. diameter at the end of each. With the 
engines in full power, the pressure reached over 100lb. on the 
square inch, indicating that a vertical height of 150ft. was reached 
by the water. This is the second complete self-propelling floating 
steain fire-engine constructed in London; the first, made by 
Shand and Mason for the London Fire Brigade in 1855, is now 
in use for the protection of waterside property. All present at 
the trials expressed themselves highly pleased with the smooth 
and uniform working of the engines and the entire absence of 
heated bearings. The boat is made in segments, and will be im- 
mediately taken to pieces for shipment to India. 
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RAILWAY MATTERS. 


THE Metholm Bridge viaduct having been reconstructed, the 
line of railway to Holmfirth has been reopened. 

Ove third of our capital is never subscribed, but represented by 
accommodation bills under the name of debentures. 

Ir is said that the Russian Government is in negociation with a 
private company for the sale of the Moscow Railroad, and that the 
price demanded is about £12,000,000. 

Tue Bristol and North Somerset Company have appointed a 
committee to investigate the accounts and transactions of the 
company ever since its commencement. 

Tue Caledonian line stands out as a wonderful example of what 
may be achieved by the willingness of each section to give up 
something for the benefit of the whole. 

Tue City Terminus Hotel, Cannon-street, is rapidly approach- 
ing completion; and it is said that a portion of it will be ready 
for opening the beginning of next month. 

AN agreement concluded between the Great Northern and 
Great Eastern Railway Companies has more especial reference to 
the development of the coal traffic. The agreement takes effect 
July 1st, when a new coal dept at Whitechapel will be reody for 


use. 

THE latest information as to the engine-drivers’ threatened strike 
leads to the hope that the dispute will be amicably arranged. 
Several of the leading companies have virtually assented to the 
men’s demands, and it is probable that the others will do the 
same. 

KiAILWAYS require rest. The main lines are all paying the 
highest remunerative rates of any safe business ; but it is the in- 
judicious extensions and costly branch lines in many cases not 
defraying their working expenses—that are now so grievously 
depressing railway property. 

THE inspection report of the Delhi 
Warrand, R.E., deputy consulting engineer to the Punjaub 
Government, concludes in the following satisfactory terms:— “* The 
quality of the work is everywhere very good. It is to be hoped 
that every endeavour will be made to ensure a proper supply of 
rolling stock for the Delhi end of the line. The traffic will be 
very great, and no help will probably be obtained from the Lahore 
end for a couple of years after its opening.” 

THE ordinary mail train which left Milford at 5 eg on the 
13th, and was due at Paddington at 4.35 a.m. on the 14th, was 
brought to a standstill at Stormy Junction, between Port Talbot 
end Bridge-end stations, in consequence of the great quantity of 
snow on the line, and the damage done by the storm on the tele- 
graph posts and wires, many of which were quite buried. All 
assistance that could be obtained was taken advantage of, but the 
mails reached Paddington five hours later than usual. 

Ow the Mth inst., a man employed on the Portpatrick Railway 
was walking on the line, and evidently did not hear the rapid 
approach of a train behind him. The driver, on seeing his dan- 
gerous position, blew the whistle, but unfortunately without 
attracting the man’s attention till the engine was within a few 
yards of where he was walking. He then attempted to spring off 
the line, but too late, as he was caught by the left-hand buffer 
and dashed in front of the engine, death being instantaneous. 

On Saturday evening a porter named Philpott, aged about forty, 
in the employ of the Great Western Company at their yoods 
station, Bristol, was engaged bringing out some trucks that had 
been just laden to form a train, when the train came into collision 
with a truck which was on the turntable and knocked it off the 
rails. The deceased was not seen for a minute or two, but on the 
removal of the train and the truck, his body was found on the 
rails, the head and limbs being so crushed that not a feature could 
be recognised. The deceased leaves a wife and three children. 

WE regret to hear of the death of Mr. Way, the well known 
station-master on the South Eastern Railway, at Dover. He had 
been suffering for some time, and was in his fiftieth year. His 
great attention to the duties of his post and his unvarying 
courtesy had made him a favourite with the groups of distin- 
guished personages who are successively passing to and from the 
Continent, and their appreciation of his qualities was recognised 
on several occasions by valuable souvenirs. With all with whom 
his duties brought him into contact Mr. Way was equally popular, 
and his death is deeply lamented at Dover, where he was so well 
known. 

Own Friday, at the Manchester Assizes, Mr. Joseph Field, a 
manufacturer, of Middleton, made a claim for £791 damages against 
the Lancashire and Yorkshire Railway Company, on account of an 
accident while in a train on their line at Miles Platting on Novem- 
ber 10th, 1865. The tickets were being collected at the Miles 
Platting station, when a train from Rochdale ran into the one in 
which the plaintiff occupied the last compartment of the last 
carriage. He was rendered insensible for a short time by the 
shock, and had to give up business, take medical advice, go to 
watering places, Xc., in consequence of the concussion to the spine 
and brain. The jury reduced the claim to £600, and gave a 
verdict for the plaintiff. 

In reference to the affairs of the London, Chatham, and Dover 
Railway Company, Sir Morton Peto writes to the Zimes;—“ 
quite recognise the pledge I gave my constituents at Bristol, that 
if no other member moved for a parliamentary inquiry into the 
affairs of the London, Chatham, and Dover Railway, I would do 
so myself, and I have only delayed taking that course partly from 
the expectation that an opportunity would offer in the discussions 
which were likely to arise in reference to railway matters in 
general, and partly from a disinclination to interfere with the 
more important subjects which have engaged the attention of the 
House. I shall, however, at once place a notice on the table of 
the House, which I hope will lead to a full inquiry into the whole 
subject.” 

AN application was made at Shrewsbury last week, before Mr. 
J: J. Peele, deputy sheriff, and a special jury, in the matter of 
the Bishop’s Castle Railway Company. The line in question runs 
from the Craven Arms, on the Shrewsbury and Hereford Railway, 
to Bishop’s Castle, with a projected continuation to Montgomery, 
where it would, if completed, form a junction with the Cambrian 
system. In December last, however, the railway was seized for 
debt by the sheriff's officer, and in January the railway plant was 
sold by auction, and the proceeds applied in settlement of the 
debt. Immediately after this Mr. Williams, another creditor, also 
ebtained a judgment against the company, but when the writ 
was issued it was found that there were no goods whereon to dis- 
train, and the present action was accordingly brought to obtain a 
writ of elegit, whereby Mr. Williams would be empowered to ob- 
tain and hold possession of the lands of the company until his 
claim was settled. Ultimately the writ as applied for was ordered 
to issue. Mr. Williams’s claim is for £965. 

WE are glad to be in a position to announce the successful com- 
letion of negociations between the Great Eastern and the Great 
Yorthern, and also with the Manchester, Sheffield, and Lincoln- 

shire, for working arrangements of a most satisfactory character. 
The principle of the agreement with the Great Northern consists 
in utilising that portion of the Great Northern system which con- 
nects with the Great Eastern at March, and terminates at Don- 
caster, including the whole of what is known as the “loop line.” 
By means of the arrangement which has been entered into the 
Great Eastern will have access to the coal-fields of the north, and 
to the whole of the North-Eastern and Lancashire and Yorkshire 
lines. The arrangements with the Manchester and Sheffield are 
on the principle of a mutual interchange of traffic at Retford and 

coln, giving to the Great Eastern access over the whole of the 
system to Manchester and Liverpool on the one hand, and Lincoln- 
shire on the other. e agreement will come into operation 
almost immediately. One great and important feature of the 
arrangement now made is that it will not involve the outlay of a 
single shilling for new works. 


tailway, by Major W. E. 
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NOTES AND MEMORANDA. 


THE most ductile metal is platinum. Wollaston obtained a wire 
of it 00003in. in diameter. 

OFFICIAL reports show that the abuse of alcohol accounts for 
one-fith of the insanity in France. 

M. Prriv saw at Toulouse flashes of lightning as much as 17,000 
metres, or 9°6 geographical miles, in length. 

Mr. WHEATSTONE: has demonstrated that the electric spark of 
our machines does not last thegnillionth part of a second. 

IN Abyssinia, M. d’Abbadie found. trigonometrically that the 
length of certain flashes of lightning exceeded 6700 metres or 3°7 
geographical miles. 

CAVENDISH succeeded, by means of a delicate ‘torsion balance, 
in rendering visible the attraction between a large leaden and a 
small copper ball. 

DvucHOUL made an engraving of a medal of Augustus, having on 
it a temple of Juno, goddess of the air, the roof of which is armed 
with several pointed rods. 

A very sharp quick sound can produce an echo when the 
reflecting surface is 55ft. distant, but for articulate sounds at least 
double that distance is necessary. 

WHEN the distance of the reflecting surface is less than 112°5ft., 
the direct and the reflected sound are confounded. They cannot 
be heard separately, but the sound is strengthened. 

MM. Bravais AND MartrINs found, in 1844, that sound travelled 
with the same velocity from the base to the summit of the Faul- 
horn as from the summit to the base. 

CHLADUI found that the velocity of sound was from ten to six- 
teen times as great in wood as im air. In metals the velocity is 
between four and sixteen times that of air. 

EXPERIMENTS made on men and animals go to show that the 
temperature of the body falls nearly as fast after the use of alcohol 
in doses sufficient to produce intoxication as after death itself. 

Tue velocity of sounds in different gases has been ascertained 
by Dulong to be as follows:—Carbonic acid, 856ft. in a second; 
oxygen, 1040; air, 1093; carbonic oxide, 1106; hydrogen, 4163. 

PROFESSOR MuncKE has reported that a vertically descending 
lightning, which appeared to be sixty or seventy yards long, was 
transformed under his eyes into a great number of small balls. 

THE most brilliant and extensive flashes of lightning, even those 
which appear to embrace the whole extent of the visible horizon, 
have not a duration equal to the thousandth part of a second of 
time. 

In man the diameter of a blood globule is less than the 3500th 
part of an inch, and the drop of blood which might be suspended 
from the point of a needle would contain about a million of 
globules. 

Tue breaking weight in pounds of strips of the following woods 
having a sectional area of a square millimetre is as follows :— 
Mahogany, 11°0; oak, 15°4; beech, 17%; fir, 198; ash, 26°4; 
box, 30°8. 

Sik threads, gilt, when exposed toa very intense current of 
artificial electricity, are actedfupon in a singularmanner. The gold 
which covers the silk is volatilised without the threads being 
broken by the heat. 

From the observations of M. Fédor Thoman, the minimum in- 
clination of the magnetic needle occurs in February, and the max- 
imum in August. The greatest amounts of diurnal variation occur 
in April and September and the smallest in March. 

From the 16th to the 17th of August, 1824, M. de Bougainville, 
being then in the Straits of Malacca, experienced a violent 
thunderstorm, in which the lightning exploded so close to the 
frigate that the binnacle compass-cards made an entire revolution. 

Ir a person standing under the arch of a bridge speaks with his 
face turned towards one of the piers, the sound is reproduced near 
the other pier with such distinctness that a conversation can be 
kept up in a low tone, which is not heard by anyone standing in 
the intermediate space. 

ONE HUNDRED cubic inches of dry air, under the ordinary atmo- 
spheric pressure of 0., i and at the temperature of 16 deg, Cent., 
weigh 31 grains. The same volume of carbonic acid gas, under the 
same circumstances, weighs 47°25 grains; 100 cubic inches of 
hydrogen weighing 2114 grains. 

LIGHTNING in passing near the needle of a compass affects, and 
sometimes altogether destroys, its magnetism and sometimes in- 
verts its magnetic poles ; under similar circumstances it may con- 
vert into magnets of more or less strength bars of steel which 
previously showed no signs of magnetism. 

WE find in the “Philosophical Transactions” that, according to 
the account of Captain Dibden, in a chapel at Martinique struck by 
lightning in 1759, an iron bar of twenty-five millimetres or nearly 
an inch square, which was built into the wall, was reduced from 
its original size to that of a very thin wire. 

Tue following figures show the breaking weight in pounds for 
wires having a sectional area of a square millimetre :—Antimony, 
cast, 1°47; lead, drawn, 5°19; tin, 6°60; ditto, cast, 9°15; zinc, 
34°58; gold, 61°60; silver, 63°80; platinum, 77°00; copper, 90°20; 
iron, 140°71; cast steel, drawn, 184°36. 

THE elevation of the surface of Lake Superior above the sea is 
600ft., that of the other upper lakes 578ft., yet their great depth 
places their beds, except that of Lake Erie, below the surface of 
the ocean. These immense reservoirs, Lake Ontario included, 
contain nearly one-half of the known fresh water on the globe. 

THE sound of the cannon at Waterloo was heard at the town of 
Creil, at a distance of 50 leagues. According to M. Elie de 
Beaumont, the cannonade of the 30th March, 1814, was heard very 
distinctly in the Commune of Casson, situated between Lisieux 
and Caen, at a distance of about 44 leagues from Paris in a straight 
line. 

A MAN of small stature, whose eye is 5°25 feet above the ground, 
can see an object placed on the ground at the distance of 2°2 geo- 
graphical miles. If the object be at the height of 82 feet, it will 
be seen at a distance of about 12 geographical miles. If it is 1640 
feet high, it will be discerned at a anus of 46 geographical 
miles, 

THE costliest watch that was ever made is said to have been one 
which was constructed in 1844 for the Sultan Abdul Medjid, who 
must have found it rather inconvenient, since it was din. in 
diameter, and struck the hours and quarters on wires, with a sound 
resembling that of a powerful cathedral clock. It cost 1200 
guineas. 

M. SeGury, sen., who has recently made some experiments on 
the tensions of various metals, has obtained the following values 
for the tenacity, in pounds, of millimetre wire of iron and copper 
at different temperatures. Iron at 10 deg., 132°0; at 370 deg., 
118°8; at 500 deg., 77°0; copper at the same temperatures, 46°2, 
16°9, and 0 respectively. 

In 1803, M. de Zach was having powder signals made on the 
summit of the Brocken, in the Hartz, for the determination of 
differences of longitude. Observers, stationed on the Kenlenberg, 
more than sixty leagues distant, saw the flash of from six to eight 
ounces of powder, fired in the open air for each signal although the 
Brocken itself, by reason of the earth's figure, cannot be seen from 
the Kenlenberg. 

Tue duration of the rolling sound of thunder, is the time which 
the sound requires for traversing an interval of space equal to the 
difference in length of the two lines drawn from the observer to 
the two extremities of the flash. if we multiply by 337 the 
number of seconds for which the rolling of the thunder lasted, 
we shall obtain in metres the difference between the two rays 
drawn to the two extremities of the flash, 





MISCELLANEA. 
TURKEY seems to have only breech-loader guns on the Prussian 
system. 
THE new armour-clad vessels prove to be the most healthy in 
the navy. 
BELGIUM may be considered to be practically without heavy 
rifled guns at all. : 


AusTRiA employs ‘for'si¢ge and garrison service three Prussian 
breech-loading cast-iron guns, 


Tae students at the college of St. Cyr are now being 
ach Sites Ghaeepeetan” tone of Bt Ore 

Messrs. BRowy, Lenox, anv Co. are to continue making our 
navy cables, but not our anchors. 

THE tolls taken last year on the metropolitan turnpike roads north 
of the Thames #mounted to £24,902. 

SWITZERLAND, Sweden, and Norway are believed to have no 
artillery above the class of field guns. ' 

A LARGE ironclad is being constructed for the Prussian Govern- 
ment in the United States of America. 

Tue agricultural labourers in the north western part of Bucking- 
hamshire have struck for an advance of wages. 

In Holland would seem toibe a 66-pounder 
muzzle- loader Seed etek lew charge of 64 Ib, 

THE Italiam gans are all muzzle-loaders, the largest being a 
212-pounder, for: which the ordinary charge is 24 Ib. 

THE Spanish are all cast-iron muzzle-loaders ; their most 
formidable gun a 319-pounder, of nearly 10im. bore. 

Ecypr is bélieved to have no larger rifled gun than a muzzle- 
loading 24-pounder, and is thus without any heavy artillery. 

A very im t and extensive fishery exhibition is now in 
preparation at the Hague. It will open about the end of May. 

A CHARACTERISTIC feature of our artillery system is the heavy 
charge of powder and the resulting high velocity and great pene- 
tration. 

THE ground for the new street between Blackfriars Bridge and 
Cannon-street is expected to be almost entirely cleared during the 
coming suprmer, 

THe Builder has had an idea that ozone might be manufac- 
tured om ® the purification of close courts, and other 
cholera fever haunts, 

THE bad weather has caused some delay in the shipping of the 
new paddle shaft on board the Great Eastern, and her sailing will 
be postponed till Saturday. 

THE largest roof in the world is said to be at St. Petersburg. It 
is a.single arch of iron, covering a room 650ft. by 150ft., which is 
used for military purposes, . 

THE surface of the body of a man of middle age is about sixteen 
square feet; the pressure, therefore, which a man supports on the 
surface of his body is 37,560 lb., or upwards of 16 tons. 

TRE Rosetta steamer, on her voyage from Dublin to Bristol last 
week, ran short of fuel, and it was found necessary to burn 400 
pigs, part of th» cargo, for the purpose of keeping up the fires. 

A Missouri blacksmith has prepared a horseshoe for the Paris 
Exhibition m ule of raw ore from Iron Mountain. Half the shoe 
is finished, and the other half shows the ore as it is dug from the 
mailbe. . 

Ir is officially stated in Parliament that the English department 
of the Exhibition will be ready by April lst, being in a more for- 
ward state than other portions, and that it will be the most 
effective portion in its mode of displaying its articles. 

THERE are six principal varieties of British rifled guns, the 7in., 
or 115-pounder; the 8in., or 180-pounder; the 9in., or 250-pounder; 
the 10in., or 350-pounder; and the 12in. and 13in. guns, which 
throw projectiles of between 5001b. and 600 Ib. weight. 

We learn that at a meeting of the American Western Union 
Telegraph directors a fortnight ago, it was decided, in view of 
the successful working of the Atlantic cable, that it is not 
advisable to expend any more money on the Russian extension at 
present. 

LARGE armour-plates compounded of iron and steel interlami- 
nated have been manufactured so as to effecta thorough welding 
together of these two varieties of metal, and so as successfully to 
resist the impact of shot, either of white cast-iron, or steel, or even 
of gray cast-iron. 

On Tuesday morning a goods train, mostly consisting of 
waggons loaded with Burton beer, got off the line at Lichfield. 
Much damage was done to the permanent way, and the express 
from Manchester to London was arrested by telegraphic signal be- 
fore coming up to the scene of the accident. 

Prussia has a proportion of muzzle-loading, and a proportion 
of breech-loading guns. She has no powerful gun of either class. 
The largest would seem to be a steel muzzle-loading 72-pounder, 
as it is called, which, in the absence of precise information, we 
may assume throws an elongated shot of from 140 to 150 lb. 
weight. 

A SHOCKING accident occurred on Tuesday near Lynn. A num- 
ber of labourers were eating their dinner, when the boiler of an 
engine employed in driving a threshing machine suddenly burst 
and killed five men instantaneously, and more or less injured seven 
others. The account states that suspicions are entertained that 
the safety valve was tied down. 

Tue first water was let into the Chi Lake Tunnel fon the 
28th ult.— enough oy Ay! sweep the smaller debris. The experi- 
mental flooding will nate gre through several days, if not 
weeks, with a view to a thorough testing of every portion of the 
structure. The city will be — through the new channel, if 
all goes well, in about four wee 

ALTHOUGH rope-yarn is manufactured at £11 10s. per ton cheaper 
at Chatham with the improved machinery than at the Royal dock- 
yards under the old system, yet, incredible as the statement may 
appear, the manufacture is to be carried on at the other dockyards, 
while at Chatham it is to be discontinued, and the workwomen 
discharged, although the latter were given to understand that their 
services were permanently required. 

Tue largest rifle gun in use in France is a breech-loader of 104in. 
bore, throwing a projectile of 496 Ib. with a charge of 551b., or 
only one-ninth the weight of the shot. Ordnance of this class are 
used for coast defence. For sea and garrison service the French 
use a breech-loader of about 9in. calibre, throwing a 318 1b. pro- 
jectile with a charge of 441b., or one-seventh the weight of the 
shot. 

In Russia the majority of the guns are breech-loading, made of 
Krupp’s steel. The most powerful is a 9in. which throws a 270lb. 
shot with a charge of , or nearly one-seventh the weight of 
the shot. The Russians employ also what no other nation appears 
to have obtained—-viz. a powerful rifled mortar. In this country 
great interest is excited on this — and several experiments 
have been made with a view tothe determination of suitable 
patterns. 

Tue Madrid journals state that the railway train from the 
Spanish capital to Valencia was on the night of the 10th stopped 
by the snow, which had fallen in extraordinary quantities. Be- 


| tween Alfora and Almansa all the carriages came to a stand-still, 


and, as the snow continued to fall heavily, the passengers had to 
remain for nearly six-and-thirty hours in their places without 
provisions. At the end of that time the weather having become 
milder, food and drink arrived from the former town. The line 
having been at last partially cleared, the train was able to reach 
Valencia, but several of the passengers were in a state of great 
suffering. 
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MARRIOTT’S SELF-REGULATING HEATING BOILERS. 
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In the accompanying engraving we illustrate an apparatus for 
warming factories, public buildings, conservatories, &c., invented 
and brought before the world about four years ago by Mr. A. 
Marriott, of St. Neots, Huntingdon; its construction may be 
readily comprehended from our engravings. The heat iz given off 
from the surface of pipes containing water, raised in temperature} 
by the combustion of coke, the temperature being determined by 
a self-acting regulator. 

The boiler consists of a number of vertical wrought iron tubes 
connected at the top and bottom by hollow annular boxes or 








chambers with the out-flow and return apertures. It is enclosed. 
in an iron case, and is provided with a cast iron top and base.! 
The cover has a rim on the underside, fitting into a groove formed 
in the top casting, which is filled with sand to prevent the ingress 
or egress of air. The smoke pipe is cast on the back of the top 
casting in such a manner as to insure the distribution of the pro- 
ducts of combustion over the wholé of the heating surface before 
passing away. The grate moves on strong pivots, and by means 
of a lever the fire or ashes may be discharged into the ash-pit for 
removal at any moment, for which a door is fitted on the front 
4 _ boiler. oN een - ee as aga eae 
the flow pipe, which is purposely e at this point so tha’ 

the endielion may aah be impeded, is placed an iron tube con- 
taining mercury; the lower end of this tube projects fiom the 
flow pipe, and to it is firmly attached a very strong vulcanised 
india-rubber tube closed at the end, and having an outer covering 
or spring of brass wire, to this is attached a rod to the air valve. 
When the fire is lighted the air valve is open to the full extent, 
but as the water becomes gradually heated, the mercury in the 
iron tube expands and elongates the india-rubber tube, thereby 
closing the valve and shutting off the supply of air in proportion 
to the heat of the water and consequent expansion of the 
merc If the heat decreases the contraction of the mercury 
opens the valve and gives more air. Should the supply of air be 
insufficient for the temperature required, the valve can be adjusted 
by means of a screw on the rod, by which it can be shortened or 
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lengthened at pleasure. The mercury is confined in the tube by 
means of a plug, therefore is not at all exposed to the atmosphere, 
and the exposed part of the regulator is protected from accident 
by a strong iron tube or guard. . 

We may add that these boilers have now undergone a een 
test of four years’ duration, a great number of them being at 
work, we understand, with the most satisfactory results. The 
arrangement of the entire apparatus is right in principle, and the 





consumption of fuel very moderate; the circulation is very rapid, 
and the liability to choke is therefore reduced to a minimum. 
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MAP OF TYNEMOUTH HARBOUR. 


TYNEMOUTH HARBOUR IMPROVEMENTS. 

Tue then vexed question respecting the best plan for improv- 
ing the Tyne harbour was submitted, in 1863, to the considera- 
tion of the late Mr. J. Walker, C.E., F.R.S., who was invested 
with authority to examine the various plans proposed, to report 
on them, or to prepare an entirely new design of his own. The 


plans submitted to Mr. Walker’s judgment were prepared by the 
late Mr. Rennie, the late Mr. Rendel, the late Mr. T. J. Taylor, 
Mr. H. Turner, Captain Washington, R.N., Captain Veitch, R.E., 
Mr. Calver, R.N., Captain Purdo, R.N., Mr. Murray, and Mr. 
Brooks, then the engineer of the river Tyne. Mr. Walker 
recommended a plan, accompanied by a report of his inquiry. 


The plan recommended was to construct two piers or break- 
waters, one on either side the mouth of the Tyne, commencing 
at points above high-water line about 5,000ft. apart, converging 
as they extended outward, and terminating in a depth of 17ft, 
at low water, leaving a space of 110ft. between the pier heads. 
The following is an extract from Mr. Walker’s report :—“ My 
expectation is that all these conspiring causes of a bar would be 
modified, and the effect of them, to say the least, diminished by 
the adoption of the plan hereafter described.” And in a subse- 
quent portion of the report he states that, “in the position and 
direction of the piers which I have designed I have been 
influenced by various considerations besides that of the removal 
of the bar, viz., (1), to give heavy seas space to spread and spend 
themselves immediately after passing the piers, so that vessels 
having got inside the piers may be in quieter water in a kind of 
outer harbour ; (2), not to lessen materially the extent or area 
of sloping sand which is useful, not only for the above purpose, 
but for vessels beaching upon it in case of their being obliged to 
do so; (3), to enable vessels entering with scant northerly or 
southerly winds to haul up close under either the north or south 
pier, and so to escape getting upon a lee shore, and, owing to 
the proposed height of the piers, to be sheltered from the 
violence of the winds; with the piers as proposed, even if 
vessels were to get ashore, it would be in smoother water, and 
the danger to ships and crews would be much less than it is at 
the present time, when they are quite exposed; (4), to give to 
laden outward-bound ships shelter from the worst winds until 
they clear the pier heads and get into deeper water; (5), to 
enable tug boats to get further out to assist the ships in entering 
or leaving the harbour.” The estimated cost of the two piers, 
according to the plan, was £400,000. 

When, in 1858, a royal commission was appointed to report to 
the Government as to the addition of harbours of refuge along 
the exposed coasts of the united Kingdom, another plan was 
prepared by Mr. Walker, acting according to the request of the 
River Tyne Improvement Commissioners—to extend the piers 
in a depth of 36ft. at low water, which would give an anchorage 
space of from seventy to ninety acres, with a depth of nearly 
three fathoms of water within the piers. The cost of the ex- 
tended plan was estimated at £800,000. 

The above plan it was not considered expedient to adopt, and 
in 1861 the River Tyne Improvement Commissioners again re- 
quested Mr. Walker to report on the subject, encouraged in 
doing so by the rapidly increasing trade and requirements of the 
port. Mr. Walker then recommended that the piers should be 
extended about 1000ft. further seaward than the original plan, 
and into a depth of 30ft. at low water spring tides. The 
portions of both piers then constructed were to form a part 
of the extended plan, upon which the works are now being 
carried out under the direction of Mr. Philip J. Messent, Mem. 
Inst. C.E., who has had the superintendence of the works since 
1855. 

It will be seen from an inspection of the chart of the river 
Tyne entrance, which we have given below, that the north 
pier commences at the south edge of the cliff of Tynemouth 
headland, north of, and enclosing Prior’s Haven, and will be, 
when completed, about 2900ft. long from its junction with the 
cliff. The first 1400ft. is in a straight line, running nearly 
E.S.E., after which it curves to the north, and will again be 
turned to the south, the outer portion forming an S curve, and 
the end or head being nearly in a line with the straight portion. 

The south pier commences near the middle of the Heard Sand at 


| a point above high-water line, about 50:0ft. from the commence- 


ment of the north pier. It will be, when completed, 5400ft. 
long, the first 2800ft. being in a straight line running nearly 
E.N.E., when it curves outward, and runs nearly due east for a 
length of 1500ft., after which it again curves northward, and is 
proposed to terminate opposite the outer end of the north pier, 
so that a line passing through the two pier heads shall be parallel 
with the coast line, the proposed width of the channel between 
the pier heads being 1100ft., then projecting beyond the Tyne- 
mouth Headland 2000ft., and beyond the site of the bar 1500ft. 

The foundation of the north pier is formed of a submerged 
mound or mass of rubble-stones, piérre perdu, varying in size 
from small gravel to stones of eight and ten tons weight, 
deposited from barges in advance, and consolidated by the action 
of the last two winters’ storms, before the masonry superstruc- 
ture is commenced upon it, which consists of two longitudinal 
walls resting on the rubble, as represented in Fig. 1, page 251, 
and connected at intervals of 25ft. by cross walls, shown by 
dotted lines in a portion of the plan of the pier represented by 
Fig. 2. The spaces enclosed by the longitudinal and cross walls 
are filled in with concrete hearting, so that the whole forms a 
solid mass of masonry and concrete, having a width at the 
bottom varying according to the depth of the foundation, from 
49ft. to 55ft., and a uniform width of 36ft., at the level of 10ft. 
above high-water line. The inner or southern half of the pier 
at this level is paved to form a quay, while the northern half is 
raised so as to form at the height of 20ft. above high-water 
spring tide line a paved promenade, 13ft. wide, protected by a 
stone parapet 4ft. higher, which gives 24ft. as the height of the 
parapet above high water, and 39ft. above low-water spring tide. 

The raised promenade and parapet form a protection to the 
lower walk or quay, much needed during northerly gales, when 
a great weight of water is often driven over the parapet, rising 
sometimes to a height of 50ft. above it. As a further protection 
for persons having to pass along the pier at such times, alcuves 
are formed at intervals of 50ft., under the promenade and open- 
ing on to the quay, as shown in the portion of the elevation of 
the pier represented in Fig. 3, of which Figs. 4 and 5 are 
sections. 

The level at which the masonry work of the walls is com- 
menced varies as the work advances outwards. In the first 
1400ft. from the commencement it is at the level of low-water 
equinoctial, or 1ft. below ordinary spring tides. From the end 
of this length the foundation of the masonry work rapidly 
descends to 12ft. below low-water ordinary spring tides. 

The portion of the pier walls below low water consist of large 
blocks of masonry and concrete, the facing being exclusively of 
the former, weighing from six to fifteen tons, built on shore and 
afterwards placed in their permanent position by divers. Above 
low-water line the walls are formed of ashlar facing and rubble 
backing, the latter being also built on shore in large blocks. The 
cross walls are entirely of concrete blocks made by steam ma- 
chinery. 

For supporting the cranes used in fixing the blocks a very 
strong staging is erected, excellently designed for convenience 
and strength,—a perspective view of which we have shown at 
page 254; it stands 25ft. above high-water spring tides. On 
the staging there are at work, when the weather permits, 
seven powerful travelling cranes, two of which are worked 
by steam power, also a long jib at the end for fixing the 
piles. The length of the pier now raised above high water 
is 1800ft., the outer end of the staging being 2025ft. from the 
commencement of the pier, whilst the submerged rubble base 1s 





advanced to near the intended termination of the pier head. 
A view of the present extent of the pier, taken from a photo- 
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TYNEMOUTH HARBOUR WORKS—DETAILS OF NEW PIER. 
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graph, we have given in p. 254. The outer portion of the south 
SOUTH PIER 





pier, which is in the same depth of water as the north pier, will FIG. 7 é ; 
be similar in construction, except that instead of there being = ro 
two promenades at different levels there will only be one, which “a “2 
HARBOUR SIDE. * SEA SIDE. 
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will be 25ft. wide, and nearly as high above the water as the 
upper promenade of the north pier, with a parapet towards the wee waree seame Tine 
south, nearly 4ft. high. The portion extending about 3400ft. 
from the commencement over sand covered by shallow water, 
consists, above the piérre perdu base, of a bank or mound of 
rubble stone enclosed by pitched or paved slopes, the outer or south 
slope being at an angle of two horizontal to one vertical, and the 
inner slope one and a-half of the former to one of the latter. 
The top of this part of the pier, which is 27ft. wide, is paved; 
it commences at 8ft. above high-water mark, and rises to 10ft. Wry 
above it at 1800ft. from the commencement, at which level it 
continues to the junction of the sloping with the vertical work, 
at a distance of 3400ft. from the shore end, where the pro- | submerged base to a distance of 4400tt. from the commence- 
menade gradually rises to 20ft. above high-water mark. ment. Each of the piers is proposed to be finished with a round 

The length of the south pier now completed above high§water | head about 100ft. in diameter, with a lighthouse on each, but it 
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is about 3500ft., the staging being extended to 3650ft., and the 





is possible that before the pier heads are commenced some 
arrangement may be entered into with the Government to make 
them also serve as forts or batteries, in which case they would 
have to be larger and probably stronger than is at present con- 
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templated. Each of the piers will also be provided with several the best form, succeeded in obtaining a joint which is practically | LETTERS TO THE EDITOR. 


flights of steps for landing from boats, and at least one jetty for 
occasionally landing from steamboats. 

The limestone with which the piérre perdu base is formed, and 
which is also employed in building the piers, is procured from a 
quarry about one and a-half miles from the shipping jetties shown 
on the charts. The stone is brought down on rails to the com- 
mencement of the south pier, where Mr. Messent has lately had 
erected a large workshop for cutting the stones in, by means of 
Hunter's machines, already illustrated in our columns, which are 
proving very successful. The cut stones are then taken on to 
the south pier or to the shipping jetties, where a hinged plat- 
form is provided for tipping the wagons. The platform is 
provided with counterweights and a friction brake. 

A very ingenious and effective concrete mixer, invented and 
patented by Mr. Messent, is in use on the works. It consists 
of a hollow vessel mounted on an axis, into which the con- 
stituent parts of the concrete are placed, and the peculiarity of 
the machine is that one revolution is sufficient to turn over the 
contents of the vessel four times. The shape of the vessel in 
which the concrete is mixed cannot be better defined than as a 
double prism with the axes of one at right angles to that of the 
other. The water is measured in by means of a small cistern, and 
the gravel with a hopper. A gang of six men and a boy to attend 
to the water, can mix and discharge the mixer in five or six 
minutes, making half a cubic yard of concrete ata time; with steam 
power of course much greater dispatch can be secured. A 
great number of the men when unable to work on the piers 
are employed in the yard making masonry and concrete 
blocks. 

The total cost of the two piers when completed will pro- 
bably be about £750,000, of which nearly £400,000 have already 
been expended. The time required to complete the works will 
probably be from five to seven years. The chief objects sought 
by the construction of the works are the deepening of the bar 
and the protection from heavy seas for vessels entering and 
leaving the harbour, a part of which has only yet been accom- 
plished. The south pier is still 800ft. behind the north pier, 
compared with the coast line, but when completed will be at an 
equal distance. The distance between the pier ends is nearly 
2000ft., which, when finished, will only be 1100ft.; thus, judging 
from the advantages which have already been experienced, it is 
reasonable to anticipate that success will accompany the com- 
pletion of the undertaking. 

The north pier, which is extended beyond the site of the bar, 
already affords almost perfect protection from the N.E. gales, 
which are the most violent, and the two piers have afforded 
sufficient shelter to enable Mr. Ure’s magnificent dredgers to 
remove the sandbank of which the bar was composed, a: well as 
other shoals, so that there is now a depth of 17ft. or 18ft. of 
water at low-water spring tides, where, before 1863, there was 
scarcely 7it., and vessels that formerly could only enter or leave 
the harbour at high water on spring tides, can now pass in 
or out in any tide, and almost at any time of tide. 

The first 2800ft. of the south, and 1400ft. of the north pier, 
were contracted for by Mr. B. C. Lawton, and completed in June, 
1863. Since that time the works have proceeded without a 
contractor, in accordance with plans prepared by Messrs. Walker 
and Burges, under the very able direction of Mr. Philip J. 
Messent, Mem. Inst. C.E., the resident, and Mr. J. F. Ure, 
Mem. Inst. C.E., the consulting or chief engineer. 





CAST IRON PIPES. 


A pire casting foundry offers no special attractions to the un- 
initiated visitor, but this branch of iron founding has of late 
years increased so vastly in extent that it has become a subject 
of much importance to engineers. We lately visited Messrs. D. 
Y. Stewart and Co.’s establishment in Glasgow, where Mr. 
Stewart's moulding machinery was first erected eighteen years 
ago. The original machines are still worked, the only important 
alteration made in them since that time has been that of adopt- 
ing them to the casting of 12ft. lengths, instead of the 9ft. lengths 
for which they were originally constructed. Mr. Hawksley was the 
first, we believe, to specify 12ft. lengths in the celebrated Liverpool 
contract of 1848 for 30,000 tons of 44in. pipes, for bringing water 
into the town from Rivington. Soon after this engineers began 
to specify that the socket should be cast downwards in the 
mould, At that time it presented a problem involving some diffi- 
culty. The usual plan is to draw the core bar from above, but 
this cannot be done with the socket down, unless the core of the 
pipe is divided, so as to leave the core in the socket, when that 
of the pipe is withdrawn. This plan is adopted by many pipe 
founders, but Mr. Stewart had recourse to a much simpler 
method, which consists of reversing the previous method em- 
ployed, by providing a pit beneath the mould carriage for the 
core to drop into. The bottom part of the bar is turned, and 
made to fit into a bored recess in the bottom of the mould-case. 
The core is put into the mould by first dropping it into the pit, 
placing the mould carriage over it, and then lifting the core into 
the mould. When the pipe is cast the core bar is dropped into 
the pit, and the mould removed. The expanding core bar and 
box also differ from those usually employed. Instead of the 
expanding bar coated with about gin. of loam, as extensively 
adopted by other makers, we noticed in this foundry a simple 
anding bar employed, coated with about 1}in. of sand. We 
observed also that the pipes in the yard, which were cast with 
the sand cores, were exceedingly smooth castings. To ensure a 
perfect casting the pipes are made several inches too long and the 
extra length afterwards cut off. 

An equally important question connected with the construc- 
tion of cast iron pipes is the proper formation of the joints. The 
old method of inserting a little rope yarn in the socket and then 
running it with lead and caulking, is being replaced by the more 
refined and mechanical bored and turned joints, for large pipes 
especially. There are many instances in which bored and turned 
joints have been put together perfectly tight with no joint 
material save a simple coating of red lead paint around the 
spigot. The first application of bored and turned joints with 
which we are acquainted was made by Mr. King, of the gas 
works, Liverpool, who laid a 9in. bored and turned pipe as far 
back as 1826. Both Mr. Leslie, of Edinburgh, and Mr. Bate- 
man employed bored and turned pipes up to about 12in. or 15in. 
diameter for waterworks, but we believe that the credit of adopt- 
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perfect when fairly made. 


A section of the joint adopted by | 


Mr. Duncan for 36in. pipes is represented in Fig. 1. The turned 


portion is short, and the taper is one in forty. The excellent 


results obtained with this form of joint has induced Mr, Duncan | 


to use no other for straight pipes either large or small. In 1865 
143; miles, or about 9000 tous of pipes (6000 tons 36in.), were 
supplied by Messrs. D. Y, Stewart and Co. to the Liverpool 
Waterworks, chiefly cast with sand cores, and all the joints 
made of the form represented; only two pipes burst in 
Liverpool, and all the joints were practically perfect. Joint 
material is still extensively employed, but an important question 
presents itself—cannot it be dispensed with altogether! Ii it 
can it is worse than useless to waste time and money over joints 
which can be rendered practically perfect in a much simpler 
manner. The absence of joint material may be objected to on 
account of the expansion and contraction of the pipes owing to 
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change of temperature; but the variations of heat to which water 
pipes are exposed, if shielded from the direct influence of the 
sun and frost, are very limited. The spigots formerly put on 
water pipes were too long and of too great a taper, and it is 
now found that instead of a spigot 3in. long, and an inclination 
ot one in twenty to thirty, a spigot lin. or lin. long, and a 
bevel of one in forty, answer much better, as is clearly seen 
in the result of the Liverpool contract above referred to. With 
a short bearing surface and a slight inclination, there is a greater 
probability that, if not perfectly turned and bored, the one pipe 
will adapt itself to the other. If a short and long surface be 
both perfectly fitted, the one is equal in effectiveness to the 
other, and the extra length «n the long surface is superfluous; 
but if neither is perfect, then the inaccuracies in fitting are in- 
creased on the long surface. The drain pipes of the town of 
Leith are not only put together without joint material but they 
are also laid in a curve. 
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We have selected a few sections of joints, which have been 
adopted at various waterworks. Fig. 2 represents a section of 
the joints employed at the-Liverpool Waterworks by Mr. 
Hawksley, in 1848—9. It will be readily seen that it is an 
ordinary lead joint with yarn stopping. Fig. 3 isa section of 
the joint adopted by Mr. Conybeare in 1856, for the Bombay 
Waterworks; it is another modification of the lead joint. 
is a section of the joint employed by Messrs. D. and T. 
Stevenson for the 42in. pipes at the Edinburgh and Leith 
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sewerage works. Fig. 5 isa section of the joints adopted by 
Messrs. Smith and Clark for 44in. pipes for the Calcutta Water- 
works, 
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(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE WORK STORED UP IN MOVING BODIEs. 

Srr,—I am much obliged to Professor Rankine for his reply to 
my letter which appeared in your issue of February 22nd, which 
exhibiting as it does the mode in which the principle embodied in 
the equation f = v w can be mathematically maintaine |, may be 
of considerable service to me in the study of the correlations of the 
electrical forces with those treated on in dynamics, or rather in 
any future attempt to reconcile the principles of dynamics with 
those which are best ascertained in electrical science. I have to 
thank also Mr. R. D. Napier and Dr. O. Hearici for their endea- 
vours to remove the difficulties, so far as I have hitherto adverted 
to them, which prevent me from accepting the above-mentioned 
principle. Mr. Napier, however, has not, I think, read my former 
communications on this subject; and neither of these gentiemen 
has, I imagine, any idea how strong a case—-to say the least of it 
can be brought against this same principle that f = 4/ w. 

I may at once state, at the risk, perhaps, of appearing some- 
what presumptuous, that I have carefully read the communica- 


| tions which have appeared under this heading, that I have duly 


considered Professor Rankine’s repeated reference to the results 
obtained with the machines of Attwood and Morin, and that Iam 
nevertheless still inclined, and in some degree prepared, to support 


| the principles of that system of dynamics which I have been 


obliged in part to construct for myself, and according to which 
using in the second equation the sign of equality merely to express 
a ratio 

F.¢ = w*, and (mass being constant) ,/ f./ = v. 

Or (mass being variable) Vv j.t= ym. 

But I may also state that if these principles can be fairly dis- 
proved or refuted—albeit I might have the mortification of being 
obliged to relinquish, after a considerable expenditure of time and 
study, the task of definitely correlating the electrical and dyna- 
mica] forces—I shall be amongst the first to acknowledge such 
disproval or refutation. 

Professor Rankine suggests that distance should be substituted 
for time in the expression, F.¢, for work. Unfortunately, I 
cannot adopt the suggestion, for, though it might answer my pur- 
pose were I merely endeavouring to obtain correct numerical 
results in dynamical problems, this method appears from another 
point of view to be merely a mathematical device, having no 
counterpart in physical fact, an ingenious substitute for truth in- 
vented to preserve the equivalence of cause and effect in the case 
of forces and resultant velocities. So at least it seems to me. 
Algebraically, it is true, the relation f = v may be substituted for 
oy f =v (which latter equation has its exact equivalent in elec- 
trical science) without interfering with the axiomatic relation 
{j = w = v*, provided that in the latter case f be multiplied by d 


| the distance passed through by the given mass under the influence 


| of the force f. 


But, in taking the product fd, we multiply fas a 
cause by d its effect, which is merely a roundabout way of 
squaring f, this, instead of vi having been erroneously in the 
first place made equal to v 

In the formula f.¢ = m.v, m is, I apprehend, assumed to be 
constant. Otherwise f.¢ could have no determinate value as an 
equivalent of energy or work, since, without altering the nume- 


| rical value of the product m ‘v, we may vary indefinitely its 


Fig. 4 | 





At Liverpool there are upwards of 400 miles of gas pipes laid | 


with bored and turned joints, and the engineer, Mr. King, 
asserts that there has not been a failure where the joint was 
properly made at first, and that the leakage of gas in that 
town is very small, and far below the average for other large 
towns. It will be seen from the examples we have here given that 
where joint material is dispensed with there is a provision for 
lead in the case of failure, which shows that there is a want of 
confidence among engineers in the simple bored and turned 
joints. Doubtless a little further experience will enable the 
extra length of socket to be dispensed with, and thereby a material 
saving in metal effected. 


LAUNCH OF THE RvusstA.—On Wednesday Messrs. J. and G. 
Thomson, of Glasgow, launched the screw steamer Russia, the 
latest addition to the Cunard fleet. The Russia exceeds in dimen- 
sions the China, and is, therefore, the largest screw vessel of the 
fleet. She is built in eight compartments, measures 380ft. in 
length over all by 42ft. breadth of beam, has a hold depth of 29ft., 
and a tonnage of 3,141 tons. 

THE GREAT WESTERN STATION aT READING.—The new down 
station is now approaching its completion. The site has been found 
very troublesome on account of its being once a valley, which it 
was necessary to fill up with ballast, in order to form aroadway to 
the old station—the depth being from the surface of the original 
bottom, 25ft. 6in. The station is in the Italian style, very freely 
treated, with very low wings, and a tower in the centre of the 
building. The exterior walls are of white bricks supplied by the 
Coalbrookdale Company’s brickyard in Shropshire. A close joint 
has been obtained, and they have been set in fine putty, and left a 
ruled joint. The dressings are of Bath stone, selected from a bed 
known as the Lodgestyle Bed, on account of its durability. The 
centre portion of the building and under the verandah are entirely 
of Bath stone, with moulded and carved panels and wreaths over 
the windows and doors. The windows generally throughout the 
building ‘are designed with carved trusses supporting the sheif 
terminating with pendants of running foliage. The carving has 
been carried out under the superintendence of Mr. Charles Ailen, 
of Birmingham. The chimneys are of Bath stone. The total 
length of the building is 221ft. 2in., and it is 46ft. broad, and com- 
prises first and second class waiting-rooms, refreshment rooms, 
with kitchen, scullery, &c. ; booking, telegraph, parcels, inspectors’ 
and engineers’ offices, cloak-room, and superintendent’s residence. 
It is proposed to approach the up-station by an underground 





ing this system for pipes of large diameter is due to Mr. John 
Duncan, the engineer of the Liverpool Waterworks. 





Mr. Duncan, after making a series of experiments to determine 


company’schief engineer, and have been carried out by Mr. H. Lovatt 
of Wolverhampton, under the direction of Mr. H. Charlton. The 
clerk me works was the company’s local engineer, Mr. T. Blackall, 
of Reading. 


The plans were ant from designs . Mr. Lane, the 
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dynamical value. And, if such be the case, the “* basis of dyna- 
mical science ” can only be said to be half correct, and constitutes 
one of those ‘‘unequivalent equations” to which I formerly 
adverted, which, like the modern joint-stock companies, should 
have the qualification “* limited” constantly attached to them in 
order that they might not mislead. 
March 13th, 1867. DesmMonpd G. FirzGeRALp. 
THE FRICTION OF AIR IN PIPES, 

Srr,—Having a difficult question to settle, it struck me, while 
reading THE ENGINEER, which we take, that you could possibly 
help me in my difficulty. It is this: I want a formula to calculate 
the friction in forcing air through long circular pipes; that is to 
say, if I force a given quantity of air, with a given power per 
second or minute, what available quantity and power shall I get 
at the other end of a long circular pipe? I can get to know little 
about the subject, except that the friction is directly as the length 
and the square of the velocity, and inversely as the volume; so 
that I should be obliged if you can give me a good formula—one 
that I can invert, so as to obtain at will the power required, the 
power obtained at the exit, the diameter of pipe to get a given 
power, and also the velocity. Any other information on the sub- 
ject would be thankfully received. T. W. W. 

Pontefract, March, 1867. 

[The subject is one of considerable difficulty, and probably no 
general formula, with an absolutely invariable coefficient, could be 
constructed to meet every case. Under any given circumstances 
the loss of effect from friction during passage varies as the square 
of the velocity and length of the tube directly, and as the diameter 
of the tube section inversely; but even thus the exact proportion 
would hardly hold good if the section of the tube were very small. 
Numerous experiments have been undertaken with a view to ascer- 
tain the value of the coefficient of friction loss for mean cases, but 
the results have been identical. We should recommend you to 
consult Weisbach’s ‘* Mechanics of Machinery of Engineering” 
vol. i., § 358 (remark at end) and 359, where you will find further 
information; but instead of implicitly depending on the coefficient 
there adopted you would do well to obtain one for yourself by a 
few suitable experiments. — Eb. E.] 





THE STRENGTH OF CYLINDER ENDS. 

S1r,—In reference to the above subject, proposed by your corre- 
spondent, “H. 8. B.,” I submit that to calculate the pressure 
which a cylinder end will bear, equally distributed, it would be 
near enough for all practical purposes to consider the end to con- 
sist of an infinite number of beams parallel to each other, and 
supported at both ends without cohesion to each other, but sup- 
ported by another series of beaans at right 
angles, also without cohesion, the depth 
of one stratum to represent the thick- 
ness of the cylinder end. 

Putting D for the diameter, x for the 
varying distance of any chord from the 
point O, 2y for the length of any chord 
co-ordinate with any given value of z. 
Then by the equation of the circle, which 


; re, 





is (D — x), x = »’*, we have 
2 oY -“)z=Qy. . (i) 
The thickness or breadth of each 


elementary beam may be expressed by 
dz; and multiplying both sides by this nascent quantity, 


2 y (D—z) a.dzx ydx. - ° (2) 


Now, as your correspondent wishes to avoid fs, we will say that 
the sum of all the y‘dz’s is a general expression for the area of 
any figure whatever, and can always be used when the ordinate 
can be expressed in terms of the abscissa. In this the figure is 
two semicircles, and both sides of equation 2 represent the diffe- 


= 


* Here F is not the accelerating force f, but the mean force acting during 
the time ¢ to produce motion (in accelerated motion = /.¢); and ¢ is not the 
time in which the work w is accomplished, but the time during which F is 
applied. Using the sign of equality arithmetically, the accelerating force /, 
acting on a body free to move and producing the velocity v in the time /, is 
_ m (v < 0°5)2 
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rential of the area of a whole circle, the sum of which we know to 
be ‘7854 D*. Further, the sum of the dz’s is evidently the whole 
diameter D; therefore, 

7854 D*_ 2954p 
gives the mean length of the infinite number of y’s or beams. 

The question now resolves itself into finding the weight evenly 
distributed, over a number of beams laid side by side, but not 
cohering, whose length is *7854 D, and whose aggregate breadth is 
D — Put E for the experimental a of a bar lin. square, 
supported at both ends, and loaded uniformly; then, as shown by 


writers, " Ef 

E.D.¢ te 

‘7854 D *7854 me 
when ¢ is the depth of the beam (thickness of end of cylinder), and 
W the whole weight, distributed uniformly. 

It appears, therefore, that the diameter becomes eliminated, and 
that one diameter will carry as much as another; but if we require 
the diameter in terms of the pressure per square inch P, we have 
W = ‘7854 D? P, and inserting this value we obtain 

E.@ 
‘6P * 

The underlying beams at right angles, which are supposed to 
represent the cohesion, will evidently double the above value of E. 
In Barlow’s experiments, presented to the British Association 
about their first meeting, the multiplier for beams whose dimen- 
sions are in inches, fixed at one end and loaded at the other, was 
found to be 8100 for cast iron; and it can be shown that this 
number multiplied by sixteen will give the value of E for two 
strata of beams supported at the ends and uniformly loaded, the 
thickness of one stratum being ¢ The value of E for our present 
purpose, then, is 129600, 

Let it be required to find the diameter lin, thick, that will just 
bear 100 lb. per square inch, 

E = 4/ 129600 _ | /2160 = 464 nearly 
v3 p Vv o =v = 
Or let it be required to find the pressure which a cylinder end 


would bear, 100in. diameter, lin. thick. Here 4 a = P, and 
3; D? 
129600 eR , ss 
. , = 21°6 lb. per square inch. Of course this is near the 
6x 100° 


breaking point; consequently, in practice, the value of E should 
be divided by 2, 3, 4, or any other number, at discretion. 

It is possible that exceptions may be taken to either the theory 
of the above, or to the mode of investigation. I hope, however, 
that they will afford the “clue” which your correspondent re- 
quires, if you think them worthy of a place in your valuable paper. 

Rochdale, March 12th, 1867. Wa. McNavuGart, 

RED-HOT BOILERS. 

The valuable experiments of Mr. Fletcher on this subject, 
reported in the last number of your journal, p. 228, has completely 
set at rest the supposed theory that cold water admitted into red- 
hot boilers might be the cause of many explosions; but, at the 
same time, they have proved the truth of the theory of the sphe- 
roidal or vesicular form assumed by the vapour of water and of 
other fluids under certain circumstances. 

The fact that steam was produced in Mr, Fletcher's experiments 
but slowly, on the admission of cold water to the red-hot boiler, is 
easily explained by that ether fact that cold water cannot be 
forced into contact with red-hot metal, on account of the vapour 
of the water nearest to the hot metal assuming the vesicular form, 
which is a non-conductor of heat, and, therefore, that steam 
cannot be generated abundantly until the metal shall have cooled 
down to something like 212 deg. 

The converse of Mr. Fletcher’s experiments affords the same 
results; for if the end of a kitchen poker, or other bar of metal, 
especially copper, be raised to a welding or white heat, and the 
heated end be suddenly plunged into cold water, little or no steam 
or hissing will be perceived until the metal has cooled down to near 
the boiling point of water, when steam will be abundantly gene- 
rated and the hissing violent—in the case of copper almost an ex- 
plosion. 

The experiment may be rendered still more sensible by dipping 
the hand deliberately into a kettle of pure melted lead in a perfect 
state of fusion, having, however, previously dipped the hand for 
an instant in a basin of pure liquid ammonia, the vapour of 
which, at the temperature of melted lead, assumes the vesicular 
form. The molten metal feels to the hand like ice-cold velvet, 
but it must not be dashed in or snatched out, and the lead must 
be skimmed clear of dross, which might adhere to the skin and 
burn, owing to its lower degree of heat. The hand may even be 
passed gently through the stream of iron or copper as it runs 
from the melting furnace with perfect impunity, provided the 
hand be hot and in a state of perspiration, owing to the sphe- 
roidal form assumed by the vapour next the skin. 

This peculiar form of vapour may be distinctly seen by exposing 
a cup of hot coffee to the open air during the prevalence of a 
dense fog, when the vesicles or air bladders will appear to strike 
and rebound from the hot brown coffee in great numbers, like so 
many air balloons or highly elastic balls. Perhaps these facts may 
appear to be new to some of your readers, but they are not so, for 
they have been known and described for many years past. 

Baker-street, Reading. Henry W. REVELEY. 

THE MARINE ENGINE MODERN WORKSHOP PRACTICE, 

_ Stk,—Marine engine building carried on by the “ rule of thumb ” 
is now become a thing of the past. No doubt our forefathers had 
to contend against many difliculties in not having sufficient ex- 
perience in proportioning their engines, and no doubt arrived at 
good results step by step. Every one in the present day must agree 
that to calculate an important detail, such as a crank shaft, from 
the diameter of cylinder alone, is simply absurd. Every important 
detail in the marine engine—and I may add every detail is im- 
portant—should be calculated according to the strain it is subjected 
to. And although men of great experience rely on a piece of chalk 
and a foot rule, in carrying out some of the minor details it is not 
to be commended. Designers in the green ages were men having 
inventive minds—at least more so than what is required in the 
present day. Established firms have a certain type of engine 
they always adopt, varying from 20-horse power to 80U-horse power 
collectively ; and were we to inspect the numerous steam vessels 
of some of the large companies; I question if we should find two 
engines alike as regards proportion, even although the general 
design was the same. This may be accounted for in the superior 
quality of the material used, for no doubt were steel more largely 
used the weight, to a certain extent, would diminish. We may 
take two London examples, and find a wide difference. This 
should not be; neither do I think where a number of engines are 
required to perform the same duty, should they vary too much in 
design. Why should any particular company have their vessels fitted 
with machinery ‘ sprawling” all over the ship. and likewise some 
of their vessels engined in comparative little space? And why, like 
some of our railway companies, should they not order their 
engives identical, that is when the power is the same? There is 
not so much difference in the indicated horse-power of engines by 
first-class firms, when the diameter of cylinder and speed of piston 
is the same. And in cases of emergency I cannot see why the 
machinery of the one vessel should not fit into that of the other, 
even although the machinery is made in the metropolis or the 
Black Country. To insure such a result a certain proportion, 
perhaps, would be necessary, or a medium between what may 
considered extremely light and that where a superabundance of 
material is used. e following few leading proportions of modern 
marine engines I have found, by my own experience in modern 
workshop practice, to give excellent results :— 

Direct-action marine engines, nominal horse-power.—For caleu- 
lating marine engines, or in buying and selling, a commercial unit is 
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used, denominated nominal horse-power, or, in other words, a 
certain nuinber of square inches of cylinder area and velocity of 
piston in feet per minute is given; 7 1b. per square inch being the 
recognised pressure, and 33,0001b. the duty of one horse-power 
per foot in a minute, hence the following formula— 
area of cylinder square inches X velocity of piston X 7Ib. _ HP. 
33,000 

Diameter of cylinder.—As the diameter of cylinder must be deter- 
mined by the speed of piston, and as most manufacturers fjx their 
own speed of piston, which averages from 240ft. per minute for 
50-horse power collective having a l6in. stroke, to 300ft. per 
minute for 400-horse power collective having a 36in. stroke; so, 
for example, I will assume the latter power and speed in m 
calculations. To find the number of square inches per horse- 
power, divide 33,000 by the product of the speed multiplied by 
7 lb., and the result gives the square inches per horse-power; then 
multiply this by one-half of the power required, to which add 
half of the area of piston rod—or by multiplying the horse-power 
by ‘14—and the product gives the area of each cylinder = 634in. 
diam eter— 
33,000 
300 X 7 
inches + 28 = 3170 area of cylinder. 

Stroke of piston. ~Some relation between the stroke of piston 
and diameter of cylinder is necessary. A good result will be 


= 15'714 square inches X 200-horse power = 3142 square 


obtained by dividing the diameter of cylinder by 1°76, giving even | 


numbers always the preference— 
63°5 + 1°76 = say 36in. stroke. 

Depth of piston. —The depth of piston is usually one-fifth of the 
diameter of cylinder, to which add the length of stroke, making 
an allowance for clearance at ends of jin. for 25in. cylinders, to jin. 
for 63in. cylinders, and the product is the length of cylinder 
inside; that is, from the inside of front end to the inside of cover— 

124 + 36 + 15 = 5Oin. long. 

Steam and exhaust port in cylinder. —To obtain a free steam and 
exhaust the ports in cylinder are greatly in excess of valve open- 
ing—one-nineteeuth of cylinder area for steam, and one-eighth for 
exhaust 

3170 + 19 = 171 square inches for steam port, 
3170 + 8 = 396 square inches for exhaust port. 

N.B.—The exhaust is ruled by the distance of face from cylin- 
ders, as the exhaust into condenser is greatly tbrottled at the side 
of port, to obviate which the exhaust port is made broad in the 
direction of the travel of valve. 

In another letter I shall, with your permission, continue this 
subject. 

13, Gladstone-street, London, 

March 15th, 1867 
ENGINEERING AS A PROFESSION, 

Sin,—In reply to the ‘* Articled Pupil,” whose letter appeared 
in your impression of last week, may I be allowed to make the 
following remarks. He seems to think it *‘ rather unfair to exclude 
the future Stephensons as well as the good-for-nothings,” by a point 
blank refusal to accept their mamma's five hundred guineas or so 
for the privilege of learning a profession already overstocked. 
Well, let me remind him that the Stephensons evolved themselves 
without the adventitious aids of large premiums and small returns; 
and one can have little doubt that, should occasion require them, 
they will do so again. As regards his proposal to sift the good 
from the bad by a preliminary examination, it appears to me to 
offer no means of acquainting the “ good” boys that they are 


Joun G. WINTON. 





| merely adding to the glut of that commodity in the engineering 


market. H. TempLe HUMPHREYS. 


March 19th, 1867. 





FORCE AND POWER, 


Srr,—I think the question regarding the difference of “fs” and 

“ft” may be simplified by an example. Let there be a cistern in 
d r2 42 2 

which there is a depth of water = S=-— andfs = J .. = - 


Let m = quantity of water discharged in time T; let the depth 
f(D pe 2 f2 
(20? . 4££6 <9 and re! = f°? 


» 


of water now be increased to - 


<2 
= ap = 4f 8, so that if fsm expresses the work done by the 
first height S, fs: m, or 4 fs m, will express the work done by the 
increased height. 
Now let ftm = work done, and doubling ¢, as before, f ¢'m, or 
jf 2tm, only represents double work. It is well known that a 
quadruple height, which is a quadruple power, gives a double 
velocity, and discharges a double quantity of water, so that a 
quadruple power in terms of ¢ must be 4ftm = f2t2m, and 
jtm:fam::f2t2m:fs'm, fsm and fs m being respectively the 
correct expressions for the work done. It is easy to see how a 
quadruple power is expended in discharging a double quantity of 
water. Let the new quantity 2m be halved, so that f2im = 


double work done during the time > and the remaining f2 ¢ m 


double work done during the time Z there being thus done during 


the time T twice the double work, that is, quadruple work = 

2ftm~+ 2fim=4ftm = f2t2m = double the quantity with 

double velocity. Joun H. McCriInDELL. 
137, West George-street, Glasgow, 14th March, 1867. 





THE ENGINE-DRIVERS’ MOVEMENT. 

Srr,—In your article last week, on the ‘‘ engine drivers’ strike,” 
you incidentally mentioned a fact which has puzzled me for a long 
time. You say :- ** The wages paid to engine-drivers and firemen 
is above that earned by artisans whose knowledge and skill— 
whose mental and physical capacities, in short—are about the 
same. A first-class fitter earns less money than an engine-driver.” 
It appears to me that the hardships of a driver’s life, and the 
additional strain upon his physical endurance, and the consequent 
wear and tear upon his constitution, are the chief reasons why a 
driver cannot be procured at the same price as a fitter. It is no 
very great hardship to a fitter to be occasionally obliged to work 
all night; he will probably grumble at his lot, but put him outside 
an engine for sixteen hours of such weather as has been the 
average of the last seven months, and he will wish himself back 
again. He must be something more than flesh and blood if the 
exposure to cold and rain does not tell severely on him. I was 
** chaffing” a fitter the other day, and recommending him to turn 
driver, as their services were likely to be in great request. He 
replied : ** I should not mind a few months in the summer time, 
but in ts weather—.” I do not think that the additional risk to 
life and limb enters much into their calculations; it is too remote 
and unpleasant a subject to be considered, nobody calculates on 
being blown up or ** collided,” but any one can form his own 
estimate of the delights of being frozen at one extremity and half 
roasted at the other, and expecting to have one’s ears carried 
away by a head wind. I think if the comforts of the drivers were 
more consulted there would be no diificulty in finding mén. In 
one particula: at least there is great room for improvement. Why 
is not every engine, or at least every one intended for long trips, 
fitted with a ‘‘cab” to protect the men? The difference between 
the box seat and the inside of a coach is not greater than an 
engine with or without a *‘ cab.” I speak from my own experience. 
Is the expense the only objection? To quote from your own 
words (p. 236), “‘more accidents are caused by working men 
beyond their powers than companies chose to acknowledge. . . . 
The most wasteful and expensive labour which can be had is that 
of aman worn out with fatigue of body or mind.” Now, cold 
and wet “take it out of aman” as much as fatigue. I cannot 
help thinking that if the comfort of the drivers were more con- 
sul in these minor matters, and if, at the same time, their 
demand for shorter hours were conceded, the wages of the two 
classes, drivers and fitters, would assume a greater equality. And 





fitters are not the only class from whom drivers would spring; 
but itis useless to expect a man to give up a comfortable job 
under cover for a harassing and toilsome one out of doors with- 
out a considerable temptation in the way of wages. W.58. H. 





Srm,—In your impression of March 15th, in speaking of the 
engine - drivers’ dispute with their employers you state, that the 
demands of the men are unreasonable and unfair*; I, as an engine- 
driver. beg to dissent from your opinions, and wish to state my 
| reasons for so doing. For years past we have been in the habit 
of working from fifteen to twenty hours a day, and very often 
far exceeding even that, going to work at the same hour every day 
in the week. You will thus see the short space of time allowed 
us for sleep before again being called upon to resume work, and 
if any man upon his arrival at his journey’s end felt himself worn 
out with fatigue and unable to resume work at the same hour on 
the morrow, no excuse would be accepted by the foreman for 
| permission to stay at home, save a certificate of illness signed by 
| & surgeon, and when even backed up by that document, we have 
| been asked, ‘“‘ who told you that you were ill?’ Before we have 
been allowed to resume work we have had to obtain another certi- 
| ficate stating that we were recovered, &c. This state of things 
| has prevailed for years. We have asked and memorialised the 
directors for a reduction of hours; at first we were positively 
refused any alteration whatever in regard to time; upon a later 
| application the directors promised to rectify this state of things, 
and I will now give you theirown words—* We will endeavour, 
| as far as possible, to limit the trains to ten hours per day.” You 
| will perhaps be surprised when I state that not one train has been 
reduced in hours, but I can point to numerous ones that have 
been lengthened since that time. So much for directors’ promises, 
| I do not see anything to justify you in drawing those comparisons 
between the fitter and the driver. The fitter goes to work 
at one stated time in the morning and leaves the same 
at night. The driver, on the contrary, goes to work at any hour, 
day, or night, and leaves off the same. The fitter has his meal- 
times at regular hours, and can always have them comfortable. 
The drivers have no meal-times whatever, and as for comfort 
there is none, as we have to take our grub in our greasy hands 
and bolt it while the engine is running. The fitter’s work is 
mostly indoors, protected from the weather, and is, in general, 
attended with little danger and responsibility. Then, again, the 
driver goes to work in all weathers, and we are often wet through 
the first hour, and remain in that state during the whole journey. 
With reference to the fitter I think there should be no comparison 
drawn between us, as the driver has to work his engine in foggy 
weather when he cannot see the funnel, to run at the same rate of 
speed as though upon a clear day, and when passing stations or 
junctions to be upon the look out for signals, and if, through 
variation of temperature the wires of a distant signal will not 
work properly and collision with another train takes place, the 
d:iver is called in question and is mostly the sufferer. The 
re-ponsibility of a passenger driver, who may have hundreds of 
| lives dependent upon his care and forethought, cannot be over- 
| estimated. The night duty, the fatigue of body and mind, Sunday 
duty, the great liability to fatal accident through collision or 
explosion, and numerous other causes, are totally different from 
that of a fitter, and therefore ought not to be placed side by side 
with each other. 

In your article you say that drivers rather like long hours 
because of the increased pay. That I beg leave to deny, or why 
should we ask to work less hours? And in retaliation you urge 
that if their demand for « ten hours’ day is complied with, that 
the usual hours of overtime worked on all railway lines are 
reduced in some relative proportion, otherwise it is certain that 
the travelling public will gain nothing by the change. 

Those words of yours which you urge upon the directors to 
adopt in their defence are exactly what we ask for as a favour. 
Therefore, if you are honest and consistent you will now use your 
pen and influence in advising the directors to give us what we ask ° 
for and which you advised them to adopt. 

A MipLanpd Driver. 

[We feel much pleasure in giving our correspondent’s temperate 
letter a place in our columns, oat we beg to assure him that we 
are quite as anxious to see the ten-hour day become an institution 
as he is himself.—Eb. E.] 


—= — = 

Buake’s STONE BREAKING MacHine.—The Corporation of 
Leeds have just purchased one of Blake’s patent stone breakers, 
from the inventor and part proprietor of the patent, Mr. H. R. 
Marsden, of the Soho Foundry of that town, and last week it was 
set to work at the Corporation stone yard for the first time. The 
machine purchased by the Corporation, though only worked by a 
temporary engine of six horse-power, is at present breaking about 
eight yards of the hard limestone used in the streets per hour; 
and all the attention required by it in doing this work is given by 
four labourers. It ought to be stated that by the simple construc- 
tion of the machine there is a saving not merely in the labour of 
breaking the stones, but in that of filling the carts. A cart is 
placed under the hopper of the machine, and the stone is broken 
and the cart filled within six minutes. 

LaBouR IN GOVERNMENT DockyaRDs.—In the course of his 

speech delivered last Friday night, in moving the Navy Estimates, 
Lord Henry Lennox made the following statements, which possess 
much interest as showing the relative merits of piece-work and 
day-work in the Government dockyards. We quote his lordship’s 
own words as reported in the Times :—‘* Another matter is the un- 
satisfactory way in which the work in the shipbuilding yard is 
carried out. Complaints have been made that we do not get a 
fair day’s work for a fair day’s wages. My right hon. friend, the 
present Minister for War, was much struck with this, and during 
our official tour, and also subsequently, he had conversations with 
the various superintendents of the yards to see whether any other 
system that would be more economical and better for the interests 
of the country might not be adopted. Of course the quicker a 
ship is built the more economical it is. At Chatham and at Pem- 
broke we found that there prevails, in respect to the building of 
iron ships, a practice of piece-work up to a certain point, allowing 
the men to get so much per cent. more than their daily pay. With 
regard to the two last built vessels, both of them ironclads, which 
were ordered by the Duke of Somerset, I hold in my hand a state- 
ment prepared by Captain Stuart, the most intelligent and ener- 
getic superintendent of Chatham yard, showing the work that 
was performed on the Bellerophon and the Hercules, and illus- 
trating the advantages of piece-work as compared with day-work. 
He says that the number of tons of material worked into the 
Bellerophon during the first 52 weeks of her progress was 1716, 
while during the same number of weeks the amount worked into 
the Hercules by piece-work was 2767; the cost of labour in the case 
of the Bellerophon being £24,196, in that of the Hercules £30,599, 
the amount, of course, being larger in the latter case because the 
men were allowed to earn more than their daily pay. The cost 
per ton for labour, however, which for the Belleroption was £14 2s., 
was for the Hercules only £11 3s. 6d. It further appeared that 
the average number of tons of material per ¥ eek prepared and 
worked into the ships, extending over 52 weeks. was in tue case 
of the Bellerophon 33, in that of the Hercules 05, The average 
number of tons per week worked into them from their commence- 
ment in the dock being in the case of the former 49, in that of the 
latter by piece-work 86; while the total number of days expe nded 
for all trades was on the Bellerophon 119,520, on the Hercules 
137,250; the average number of days per ton being 69} for the 
Bellerophon, 49% for the Hercules. My right hon. friend, the 
Secretary for War, was very much struck by this statement, as I 
think the committee will be, and there is some hope that the 
system will be introduced in our shipbuilding, although whether 
it will ever be carried out with respect to that most unsatisiactory 
part of dockyard work, the repairs of vessels, I am unable to say. 








* Only as regards wages.—[ED, E.] 
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NOTICE. 

The Publisher of Tue Enotneer begs respectfully to inti- 
mate that, in future, po ove seh ‘ioe after Seven 
o'clock on Thursday evening in each week cannot possibly 
be inserted in the impression of the following day. 
— this may be the cause of occasional inconvenience, 
it will be a satisfaction to advertisers to know that it 
results from the largely increased circulation of THE 

Enaineer, which necessitates the going to press at a 

early hour on the Friday morning. The circulation of | 

Tue Enoieer has increased nearly thirty per cent. 

within the last two years, and is still rapidly and 

steadily augmenting. 








TO CORRESPONDENTS. 

*,* Letters intended for publication must be aceompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

*,” Wecannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 

AN INQUIRER.— There ts no such publication, You may obtain some informa- 


tion from ds’. 
A. T. (Rechdale).— We know nothing whatever of the machine to which you refer, 
and we much doubt the accuracy of the statement, 


A SALOPEAN SUBSCRIBER.— We regret that we are unable to furnish you with 
= yee ion you require; we are not even certain whether the locality has yet 
n , 


W. F. (3windon).— We have made a careful search with the view of ascertatning 
whether there is any patented form of furnace for annealing tin plates, but 


without success. 

re many water meters made, full particulars about which you can 
no doubt obtain by a single advertisement; but we fear you will find the plan 
of supplying water to each house through a distinct meter wholly impracticable, 

W. B. F.— We cannot call to mind any published ining the formula 
to which you refer. Our own impression is that it is derived from a loose 
verbal statement made in the course of a discussion. Why not write dtrect to 
the engineer himself? 

FERRUM.—Rails were £7 to £7 10s. per ton, Govan bars were £8 108., less 4 per 
cent.; good scrap, £12 10s., less 24 per cent. ; and plates about £10 10s. per 
ton. The price of manufactured copper was £98, and of tile and cake £88 per 
ton; tin was £95, and spelter £21 5s. per ton. The price of brass is not quoted. 

R. F. C.— The arrang t is ingent plicated. It would possibly 
work well enough in practice. We cannot see, however, that it possesses any very 
marked superiority over the ordinary universal joint, which, considering its sim- 
plicity, should have the preference. 

R. G. -Jt will be necessary to acquire a good knowledge of the differential cal- 
culus. Having worked your way up to that point, you can make use of the 
books to which you refer with advantage. 'e cannot recommend a course of 

mathematical reading until we know exactly how far you have already ad- 


vanced 

FAURE.—Mr Wilde states tha: the light from a sixty-cell Groves’ battery is about 
equal to two horse-power applied to one of his inductive machines To get a 
passable electric light from his hand machine three men would be required to 
turn it. The large machine caused gas flames to cast a shadow at a quarter of 
a mile distance. We are not aware that the light has yet been photometrically 
measured; tt would be a difficult task, and the best are imperfect 
instruments. 

H. P. C.—Jron increases in lineal dimensions \-840th of its original length by 
pry depress ne Se Oe EP or. The expansion due to the addition 
of enough to raise t leg. 1-1800h of the foregoing. Copper 
expands \-58xnd of its length, brass \-53Mth, and pp hn 1-11Bist by the 
addition of 180 deg. Fah There is no special work on the expansion of metals. 
“ Ganot'’s Elements of Physics,” of which an excellent translation by Mr. E. 
Atkinson — the second edition — has been recently published, will, we think, 
thoroughly answer your purpose. The price is very moderate. 

Questor. 1. The melting of a fusible plug, unless of great size, would not 
permut the escape of steam or water enough to put out the fire under the cor- 
ditions stated. It might possibly be so arranged, however, that its failure 

rendered evident to the water tenter. 2. You can obtain the 








would be at once 


A CONSTANT READER — There is not the slightest 
ing the cross girders from the bottom flange of 
required to gain headway, 
As it is not a question of . 
means place his cross in their natural pagition, that 
upon the bottom flange of the mam girders, and he may rivet them either to 
flange itself or to the web, or to both as he pleases. provided he takes care not 
weaken the girders by the rivetti the points of 
greatest local strain obviously occurs ; 


question of suspending the cross beams, or, m 
load from, instead of superimposing it 
mooted in scientific 7 
and con, We suspending 
girders, except in the instance alluded to; but it would be an error to conclude 
that because a certain principle is justifiable, and even , under 
peculiar circumstances, it would be right to adopt it universally, and reject, in 
consequence, the simple and straightforward method of accomplishing the same 
purpose. 





LANGTON GAS COMPANY. 
(To the Editor of The Engineer, 

Stz,—In your report of the half-yearly meeting of this company, in ycur 
last number, p. 245, it states that the new works for supplying this town with 
gas have been erected from the designs of Mr. John Thorn. 

This must be a typographical error, as I am the company’s engineer and 
manager, and the works have been constructed from my designs and under my 
supervision. I trust you will therefore kindly correct this error in your next 
number. JOHN OHREN. 

Gasworks, Langton, Staffordshire, Mach 18th, 1867. 


LIQUID FUEL. 
(To the Editor of The Engineer) 
S1r,—As the leading article on liquid fuel, in your last impression, may pos- 
sibly lead to misapprehension, I beg to explain that Wise, Field. and Aydon's 
patent was taken out in 1865, and not Jast year, as mentioned in your article 
Mr. Aydon's simple and effective arrangements for burning liquid fuelx, which 
we are now testing, forming a part only of the improvements constituting our 
invention. FRANCIS WISE. 
Chandos Chambers, London, W.C., March 6th, 1867. 
[The foregoing let'er was unfortunately overlooked, or it would have received a 
place in our columns long since.— ED, E.)} 
TURNING CHILLED CASTINGS WITH STEEL TOOLS. 
(To the Editor of The Engineer) 
Stk,—In answering one of your correspondents last week 
know of no method of turning chilled castings. There are 
South Wales, and in other parts of England where the tin 
trades are carried on, that it is a daily practice to turn the 
with steel tools; indeed, I know of no other way of turning them. 


can.ot be harder ‘chilled castings than those used for tin-plate rolls, the chill 
sometimes being as much as i}in. deep. 
Cardiff, March 20th. W. Hz A. 


[Our correspondent would oblige the 


method of tempering adopted, 


THE INJECTOR. 
(To the Editor of The Engineer) 

StR,—In reply to the inquiry you appended to my letter of last week, respect- 
ing the pressures at which the i tors | mentioned as drawing from con- 
siderable depths, and forcing at high temperatures, work, I beg to say that as 
the occasion for lifting the supply water from extraordinary depths and the 
forcing of very hot water seldom occurs in the case of any but stationary 
boilers, the pressure will range somewhere between 20 Ib. and 60 Ib to the 
square inch. With your permission I shall have pleasure in recurring more 
fully to this subject at some future date. JAMES GRESHAM, 

riars-street, Manchester, March 19th, 1867. 


us by supplying some information regarding 
the shape of the tool, the speed, &c.—ED. E.] 








THE HUGON GAS ENGINE. 
(To the Editor of The Engineer.) 
SIn,—Mr. Hugon has, of 
with clearness, his gas engines. 


on the r’s silence on the subject of the Lenoir 
80 early as the 9th of June, 1860, Mr. Hugon published in the ** Illustration” 





Gaz,” the “Science Industrielle,” the “Journal Anglo-Franco-Americain” 
(May, June, July, 1861), and other papers, have published, between 1860 and 
1865, more than fifty articles on the subject, and when a company was got up 
in France to work Mr. Lenoir’s patent the “ Journal des Actionnaires ” duly 
warned the public of the facts, and published in the number of 20th June, 1863, 
both Mr. Hugon’s and Mr. Lenoir’s of patents. I enclose the above- 
mentioned number of the “ Illustration,”’ and I am sare you will kindly permit 
Mr. Hugon’s explanation of your just sentiments, and of his having done all he 
ought to have done, to have a place in your valuable columns. 
» March 2ist, 1867. Pp. Ed. Casper, 
A. WYATT. 
[4Mr. Hugon does not appear to have published anything in England, and to 
England our remarks particularly referred.) 


MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 24th, at eight p.m.— 
Discussion “On Steep Gradients and Sharp Curves ;” and, time permitting. 
the following paper will be read: “ Memoir on the River Tyne,” by Mr. 
W. A. Brooks, M. Inst. C E. 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY — Wednesday, 27th inst., a 
and Continental Railway Systems,” by Moritz 


Mi 

Advertisements cannot be inserted unless seven o'clock 
on Thursday evening in each week The Sour lines and under is 
three shillings ; each line afterwards, eightpence The line averages eight words ; 
blocks are charged the same rate for the space they fill All single advertise- 
ments from the country must be accompanied by stamps in payment 
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THE ADMIRALTY ON IRON-CLAD SHIPS. 

Tue speech delivered by Lord H. Lennox on Thursday 
night, in his capacity as Secretary to the Admiralty will 
probably evoke the most important discussion on naval 
matters ever heard within the halls of St. Stephen’s. With 
questions regarding the manning of our navy; the suppres- 
sion of contagious diseases among our sailurs; the prudence 
of withdrawing our African squadron, and such like, we 
have little to do. The management of our dockyards 
regarded as factories; the relative values of piece-work, aud 
labour paid for by time, are far more interesting to engi- 


neers, and it might be worth while to dwell on them here | 
| the bow and the stern. The peculiarity of these ships 


at some length were it likely that any useful result would 
follow on their consideration. It happens, however, that 
the system—or rather, want of system—adopted by the 
Admiralty in providing the nation with ships, is so bad 
that nothing is to be gathered from it which is worthy of 
imitation by private firms. We may learn, indeed, what to 
avoidin some instances; but even on this point eminent ship- 
building firms require no instruction from the Board. 
We have selected and printed elsewhere such portions of 
Lord H. Lennox’s nel referring to the Government dock- 
yards as appear tc be most useful. ‘Chey are sufficiently 
plain statements of facts, from which our readers can draw 
their own deductions without aid from us. In the latter por- 
tion of the speech we find that which has a more powerful 
claim upon our attention. Matters connected with the 
constructiun and efficiency of iron-clad ships have always 
taken the prominent place in our columns which their vital 
importance demands, and we have no hesitation in antici- 
pating discussions in the House of Commons, by expressing 
at this moment the opinions which we hold regarding the 
Admiralty proposals. 

Lord H. Lennox, in referring to the ships for which the 
Admiralty purpose to take a grant, commenced by saying 
that “it was, in his opinion, a grave question for the 
House of Commons and the country to consider what is 
the absolute necessity or advisability of keeping up lar 
squadrons in all parts of the world of small ships whieh, 
when a big ship approaches them, must what is vulgarly 
termed ‘cut and run.’” We should gather from this that 
small men-of-war no longer enjoy the favour not long since 
accorded them by the Admiralty, were it not that we find 
the board propose to build only ships of the second-class 
during the ensuing official year. On the point as raised in 
the speech there is no doubt much to be said on both sides; 
we shall not stop to argue it here, our opinion coinciding 
in great measure with that of the speaker. But it must be 
borne in mind that there is a deficiency of harbour accom- 
modation on many important stations occupied by British 
ships; and this fact has, no doubt, in a great measure 
tended to restrict the size of the vessels intended for 
colonial service. To despatch such ships as the Minotaur 
or the Northumberland to places where none but the most 
trifling repairs can be executed, would be manifestly im- 

rudent ; and almost as a matter of necessity small ships 
—_ been extensively employed by England, and will con- 
tinue to be employed until Canada, New Zealand, India, 
and Australia can boast of docks and harbours like those 
at Chatham and Pembroke. 

We find with some pleasure that the Admiralty en- 
dorse the opinions we have invariably expressed, and 
pronounce the monitor system unsuitable to the require- 
ments of England at present. Lord H. Lennox tacitly 
admits with us re ene me re ery | suitable a the 
vurposes of coast defence, but relying on the vast capabili- 
bien of our private yards he believes that their construction 
may be altogether postponed for the present. This is goin 
a little further than we are erated | to follow. Althoug 
it is quite unnecessary to enter upon the construction of a 
whole fleet of true turreted monitors, such as the Dictator or 
the Miantonomoh, it would still be advisable to lay down 
and finish, as speedily as possible, one, or perhaps two such 
vessels, for the — of experiment. From them we 
might learn much that would prove of incalculable value 
were we suddenly called on to _—, a monitor fleet; and 
the experimental vessels would, in any case, prove well 
worth their money as defences—say forthe Thames, which 
is now absolutely defenceless. To build a great number 
of monitors would be simply to lock up so much capital 





a 
protest against Mr. Lenoir’s pretensions and the text of his patent, which 
sufficiently proves his rights of priority, The ‘‘Journal de |’Eclairage 


belonging to the country, as these vessels would prove 





| the water-line. 





useless for general service. America has not the slightest 
intention of proceeding with the construction of any iroa- 
clad ships like ours, She will rely on her monitors for the 
defence of her coasts, and on splendid wooden frigates of 
more than 3000 tons burthen for the protection of her 
commercial marine and the destruction of that of an 
enemy. We have already shown how admirably such an 
arrangement is adapted to the true wants of the American 
nation, and that our wants, being totally different in 
character, must be supplied on a different system. The 
— that a system which is good for America must 

good for us is only maintained, indeed, now by those 
who manifest a consummate ignorance of the real work to 
be performed by the fleets of the two nations. 

The Admiralty, alubough apparently not going to build 
monitors—if we except one very indefinite proposal—are 
about to proceed with the construction of iron-plated ships. 
As to what these ships are to be like, Lord H. Leunox has 
favoured the House with the following information :— 
“Having come to the conclusion—rightly or wrongly— 
that the time had come when we must build additional 
ironclads if we wished the country to keep its position 
among the naval powers of the world, the question then 
arose as to what class the new vessels were to be of. We 
found that the second class was the one in which the 
English navy was most deficient, and therefore we deter- 
mined that the new vessels should be of that class, It 
then became desirable that we should determine whether 
the new ships should be built on the broadside or the 
turret principle. We knew that there was a strong bias 
in the public mind in favour of the latter principle; but, 
when we reflected that we had two new turret-ships build- 
ing, upon which a large sum was being spent, in order to 
test the principle, we came to the conclusion that it would 
be undesirable at the present moment to build additional 
turret-ships. A plan has been prepared by Admiral 
Robinson, assisted by the Constructor of the Navy, upon 
which we propose to build the new ships. According to 
that plan the new vessel will be of 3774 tons burden, and of 
800-horse power. Its draught will be 21ft. Gin. forwards 
and 22ft. Gin. aft, while its speed is anticipated to be about 
thirteen and a-half knots per hour. Its complement will 
be 450 men, and its sides will be protected by armour- 
plates Sin. thick, diminishing at its extremities to 6in. 
thick, the inner skiu being 1j1u. thick. The port sills will 
be 17ft. and the muzzies of the guns 19ft. or 20ft. above 
Its armament will consist of six broadside 
12-ton guns on the main deck, and a 68-pounder at both 


will be that they are to have a sort of semi-turret on the 
upper deck on each side, inside which two 12-ton guns 
will be mounted. There will be four ports, one pointing 
forward and another aft, while the other two will be nearly 
broadside. In that way great range of fire will be 
obtained, while the disadvantage under which most turret- 
ships labour, that of being so low in the water as to pre- 
per sh the health of the crew, will beavoided. The weight 
of the hull of these ships will be 2740 tons, and the weight 
of the armour on their sides 850 tons.” 

Now with such a design we see no reason whatever to 
be satisfied. It embodies many of the worst defects of 
existing systems of construction, and it presents in return 
no advantages which could not be had on easier terms. 
The new vessels will neither be turret ships nor casemate 
ships, and they will certainly be as unlike monitors as it 
is possible for them to be. Let us take the proposal in 
detail and analyse its principal features. In the first 
place, a draught of 22ft. Gin. is too great fora ship of the 
second-class, which may be called upon at any moment to 

ursue a foe into shallow water. Waiving this point, 
Loven, we find that the sides of the ship will be pro- 
tected by armour-plates only 8in. thick, diminishing to 
Gin. at the extremities. The entire weight of this armour 
is put down at but 850 tons. The length of the ship is 
not given; we presume that the broadside guns will be 
protected by 8in. plates, and the casemate in which they 
will be worked must be about 60ft. long. The muzzles of 
the guns will, we are told, be not less than 19ft. above the 
water. This statement is so strange that we are unwilling 
to accept it as referring to the main deck guus. Assuming 
it to refer only to the guus on the upper deck, we may 
still take it for granted that amidships, for a length of 
60ft. or so, the armour must extend from 6ft. under the 
water level to the sills of the ports on the upper deck, 
17ft. above the water level, or to a height of 23ft. in all. 
The total area to be covered here is 2760ft., neglecting 
deductions for ports. As 2760ft. of armour-plates 8in. 
thick weigh, in round numbers, 394 tons, we have but 
456 tons left for the protection of the rest of the hull. 
If we assume this to be absorbed wholly in Gin. plates, it 
will still be seen that only a very shallow and imperfect 
belt can be provided. Four hundred and fifty tons of 6in. 
armour will cover 4200 superficial feet, and 4200, divided 
by 8ft. for the depth of the belt, gives as a quotient 525ft.; 
that is to say, a continuous strip of armour 525ft. long, 8ft. 
wide, and 6in. thick, will weigh 450 tons. This must be 
divided into four sections, two to run forward from the case- 
mate, and two torun aft. Each section may be a little more 
than 106ft. long, and twice this, added to the 60ft. of case- 
mate, gives the length of hull approximately as 272ft. 
We shall not say too much when we assert that such 
armour is insufficient to meet modern requirements. 
Six inches of iron would suffice to render our old liners 
useful war ships, but it is not enough for vessels which 
are intended to represent all but the maximum of 
England’s power of offence and defence. A belt of armour 
even 8in. thick cannot possibly afford full protection 
unless it is combined, as in the monitor, with an 
armoured deck. The mistake made by the Admiralty 
lies in raising the guns so far above the water level. What 
is the object sought to be gained we are at a loss to deter- 
mine, except it be the power of firing right ahead or astern, 
and this, as we have ly shown, could be secured with 
guns mounted within a few feet of the water. The armour, 
again, covering the casemate is too thin; 10in. plates would 
be stronger in the proportion of about 100 to 64, and they 
are the thinnest whi can be reasonably depended upon 
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to keep out heavy shot from guns as good as our own at 
moderate ranges. 

As to the good or bad qualities of the ship in other 
respects we are unable to speak in the absence of more 
definite information. The semi-turrets should answer their 
purpose well enough, and they will no doubt afford, as far as 
they go, maximum protection with a minimum of material. 
The proposed power is, we think, quite sufficient, as 800- 
horse engiues may be expected to work up to 5000 indicated 
horse power; and we have no douvt whatever that such 
thoroughly able men as Admiral Robinson and Mr. Reed 
will find no difficulty in providing excellent accommodation 
for a crew of 450 men in combination with such a form of 
hull as will render the ship seaworthy and handy. Still, 
even though we admit to the fullest extent the force of 
every argument which can be urged in favour of the design, 
we cannot shut our eyes to the fact that it in no sense 
realises our idea of what an armoured ship, even though 
a second-rate, should be. As the scheme stands the 
Admiralty will only introduce another class of ships into a 
navy already composed of the most heterogeneous materials, 
apparently constructed without any one fixed principle. 
The most we can hope is that a keen discussion in the 
House, and a strong expression of opinion by members 
who are shipbuilders or engineers, will tend to limit the 
number of vessels to be built from the proyosed designs; 
and will ultimately lead the Admiralty to believe that 
armour plating to be impregnable. must be thick ; that as 
a consequence it must be disposed over the smallest 
possible area; that great freeboard is not essentially neces- 
sary to enable guns to be fought; and that as our ships of 
war pass but a very limited part of their existence in actual 
fighting, there is little difficulty in providing ample accom- 
modation for the crew behind sides which require no pro- 
tecting armour whatever, and may be blown to pieces in 
action without in any sensible degree vitiating the good 
qualities of the ship treated as a fighting machine. 


THE EDUCATION OF OUR WORKMEN. 

Ir is admitted that the highest demands of skilled labour 
can ouly be met by educated workmen, and that the retine- 
ments of mechanical art are as really beyond the grasp of 
an untutored mind as are the abstractions of mathematical 
or mental science. As in almost all processes of manufac- 
ture rule of thumb has yielded, or is fast yielding, to rule 
of brain, and men are valuable to their employers in 
proportion to their power of thought rather than their 
force of arm, the mentally disciplined man is the more 
valuable servant. Of course there are cases in which the 
power of thought is an obstacle to an employer’s purposes 
—where he requires only strong arms, himself supplying 
all the thinking that is wanted—but these cases occur only 
in the lowest walks of labour, and we suspect only with 
the most short-sighted of masters. If it be true, as is 
gravely alleged, that it was the thoughtfulness of the 
Prussian soldiery that made them irresistible in the late 
campaign, and that it was really the schoolmaster who 
conquered at Sadowa, much more is it true that our 
mechanical and manufacturing supremacy can only be 
sustained by the influences amongst our workmen of a 
sound education. If we find a man who is prepared to 
make to order a machine to register the printing of postage 
stamps, or one to blow up a house after the lapse of a given 
number of hours, or generally to compass anything that is 
within the limits of mechanism, it isa man who has carried 
his Euclid in his waistcoat pocket. 

Fifty years ago the Luddites, the iconoclasts of industrial 


life, were busy amongst the looms of Nottingham and | lack of students and support. 





parallel for extent and rapidity. In the larger towns, 
and where the most cultivated men were placed, the ele- 
mentary schools began to tread close on the heels of the 
middle-class schools, and to take in their pupils suc- 
cessfully to the Oxford examinations. Encouraged cen- 
trally and locally to do their best, this was the result, and 
the manufacturer's child might be seen studying side by side 
with his workman’s son in a wholesome educational rivalry. 
A provision had developed itself thus forthe education of the 
lower middle-class as well as the working men’s children. 
With a little more encouragement, or even simple tolera 
tion, excellent schools, full of intellectual life, and with a 
most respectable curriculum, would have established them- 
selves in all important centres, affording to the cream of 
working men aud to the class just above, or exceptionally 
some removes above, the training so much needed. Ten 
thousand qualified teachers, with half as many more 
articled pupils, and a host of training colleges, were called 
into existence as the agents or pioneers of this great 
national work, 

At this juncture had we commenced again at the bottom, 
and created a second set of schools of lower pretensions and 
humbler scope, to deal with the mass of ignorance low 
down in the social scale, and incapable of being reached by 
the seductions of knowledge, or by voluntary attractions of 
any kind, we should have had a tolerably complete scheme 
of national education—one accomplishing the higher as 
well as the bumbler purposes of its existence. Instead, 
however, of leaving uns upward movement to take care 
of itself, or under the control of ardent promoters such as 
Dean Dawes, the nation was induced four years ago, under 
the delusive counsels of the cleverest and most dangerous 
of its education officers, to commence a course of action 
inevitably tending, if not actually designed, to check all 
the upward tendencies of popular education, and to re- 
duce all the schools under its supervision to one dreary, 
dead level of elementary insufficiency. The alarm and 
apprehension created throughout the world of popular 
education by that act were unprecedented, and the most 
earnest and untiring efforts were made to prevent the im- 
pending mischief, but without avail. There are so few in 
Parliament or elsewhere who have studied this question 
closely enough to be able to resist the showing of a clever 
and determined vice-president, that he of course prevailed, 
and the new code came into action. From that moment 
the whole policy of the education office was changed, and 
every trace of the kindly intluences that once reigned there 
has given place to an all but insolent tyranny and the 
quintessence of redtapeism. Not content with the breach 
of its engagements the office lords it in a fashion, 
and wears out its victims with a refinement of torture 
unknown beyond its jurisdiction. The natural conse- 
quences follow in the dissatisfaction of school managers, 
and the disgust of teachers. In no other section of the 
body politic rankle such feelings of wrong, injustice, and 
disaffection. All the independent and capable teachers are 
rapidly leaving their old work in despair and anger; or 
transferring their instructions to the class above, where 
they find welcome and reward. At last the Vice-President 
of the Committee of Council on Education has had to 
announce in Parliament the wreck that his right honour- 
able predecessor has wrought, and to confess that without 
remedial measures the existing scheme of national educa- 
tion will collapse. The pupil teachers have already some 
half of them disappeared ; schools find it impossible 
under the new scheme and its prospects to get others, and 
the training colleges are fast closing their doors through 
Where schools continue 


Leicester, animated by the conviction that machinery was ! their work they are so tied down to elementary drudgery, 
the cause of all industrial woes. That strangely erroneous and shorn of all intellectual vitality, that the children are 
phase of popular faith has given way to something much | disgusted, and leave them at a much earlier age, aud with 


more true and much more healthy. 


We are yet, however, even a wore slender modicum 
far from a general and full apprehension or appreciation of ; ever, for the factory and the workshop. 


of knowledge than 
A miserable 


the truths of social or political economy. It isa very gross expedient is proposed and attempted to be galvanised into 


policy that aims at a general levelling of the condition of 
workmen, be they good or bad. Combinations that put 
up prices till the foreigner slips in and takes our trade are 
of very doubtful character. The only cure for such 
infatuations is an education in at least the great principles 
of true social and political economy; not a mere acquain- 
tance with economical axioms, and the dicta of social 
science, but a real mental assimilation of the fundamental 
laws of social well-being. 

We have sketched the sort of education we think our 
workmen need to secure them against temptation on the one 
hand, and incompetency on the other. Weconfessit would 
be difficult, probably quite impossible, were it even right, to 
carry mental processes sc far for merely utilitarian ends, 
and to exclude all educational amenities. These included 
and we get all that education can do for anyone. ‘The old 
landmarks that kept up class distinctions in mental pro- 
cesses as sharply as in social observances are admittedly in 
great danger from this sort of process, but this seems to be 
one of the inevitabilities of the altered conditions of society. 
Let this question be approached from above or below, and 
reasoned out from the utilitarian, or any other point of 
view, it inevitably comes to this, that any education that 
serves its purpose is essentially the same for all, be they 
masters or workmen. 

Those conversant with the early history of our national 
education, who remember the “ Minutes of 1846,” their 
purpose, spirit, and surroundings, and who watched the 
development of Earl Russell’s plans, and the growth of 
the Education Office, under Sir James Kay Shuttleworth’s 
administration, will remember how gently and pleasantly 
this important work began—what kindly interest was 
excited—what generous sympathies were stirred. A race 
of schoolmasters sprang up into efficiency and wide use- 
fulness with strange rapidity. Many of these were of 
middle-class extraction, and had entered the work rather 
as volunteers and missionaries than as hired teachers. 
They were necessarily middle-class men, for few else had 
had the educational advantages that enabled them to take 
the Government examination with no special collegiate 
preparation. Under the kindly and generous influences of 
the “ office,” as exerted then, there was worked an educa- 
tional revolution in the schools for the poor without 





life, for supplying in evening schools what is virtually 
denied in day schools. Prizes are held out, and 
emoluments offered for proficiency in these  sub- 
stitutes for efficient day school instruction under the 
amiable delusion that they are capable of good educational 
service. ‘Their history is, however, one of total failure. 
They not only fail completely commercially, aud turn out 
to be unworthy the attention of the humblest and neediest 
of pedagogues, but they even defy the power of philan- 
thropy, and soon weary out by their utter fruitlessness the 
most warm-hearted and entbusiastic of those who labour 
for love. Their history is everywhere the same. Their 
doors are at first thronged by eager and fairly intelligent 
scholars, whom a course of easy scientific instruction might 
interest, but who have got beyond the range of the mere 
elementary. A course of easy scientific teaching iscommenced, 
and for a while, if competently handled, goes on well; but 
soon there begin to creep in pupils unacquainted with 
elementary matters, and quite incapable of joining what 
is going on. The teacher has to give them a great deal of 
his time and personal attention, his upper class get uneasy, 
feel themselves neglected, go off, and he is at last left with 
a hopeless residuum of incompetency, on which he can 
make no impression, for if he is very much in earnest 
they go off too, and he is left absolutely alone. This is the 
history, in little, of all night schools, and yet it is largely 
to such an utterly worthless agency the education of our 
workpeople is proposed, to a considerable extent, to be left. 

Do men gather grapes of thorns or figs of thistles! If 
we reflect a little it seems to us the fruit is, after all, better 
than we could expect—etter than we are at all entitled to 
hope for. But if we would have it better still the means 
are within reach—we have only to improve the cultivation. 
Our first duty evidently is to undo the mischief we have 
pointed out—to restore the confidence of school managers 
by a liberal policy and suave treatment; to restore the 
loyalty of teachers by a reversal of the tricky, unjust, and 
illiberal policy that has alienated them; and to lengthen 
the period of the education of our workpeople’s children by 
theattractivenessof theschool curriculum, andthe legitimate 
inducements that might be superadded if we were really 
honest and earnest in the matter. The small change the 
vice-president has foreshadowed in Parliament—an extra 





grant of 4s. per head on the first 120 children—may be 
important as indicating the turning of the tide, especially 
if it be accompanied by the ameliorations of management, 
detail, and spirit which the alarming state of things dis- 
closed by him to Parliament evidently demands, but vastly 
more than this must be done before the education of our 
workmen can at all approach what the critical state of our 
social and foreign relations loudly and imperatively demand. 


THE CONVERSION OF OUR OLD FLEET. 
To some minds the official utterances of noble lords and 
members of Parliament carry infinite weight; and it is not 
improbable that certain of our readers will regard Lord 
Henry Lennox’s speech of the 14th inst. as a death blow 
to Mr. Henwood’s scheme for converting our old useless 
line-of-battle ships into serviceable men-of-war. But par- 
liamentary utterances are not always distinguished for 
their wisdom ; nor does it follow that because a noble lord 
or a member of the House of Commons can deliver a 
fluent speech he must, therefore, thoroughly comprehend 
his subject. We have already so fully explained Mr. 
Henwood’s proposal in detail, that it is unnecessary to re- 
particularise its features now ; and a little careful re- 
flection will serve to convince those who have read our 
articles, that the noble Secretary has not only failed 


to overset our arguments, but to perceive the true 
character of the scheme to which the Admiralty is 
opposed. We may pass over the first arguments to 


the effect that many of our old wooden ships have been 
already weakened by being converted from sailing vessels 
into steamers, and that “ many of them have engines which 
are partly worn out, and they would require new engines 
and extensive repairs,” as being so excessively indetinite 
that they present nothing with which to grapple, while they 
do not pretend to apply it toall our old wooden ships, and 
we may consequently proceed to the very noteworthy state- 
ments immediately following. Lord Henry Lennox drew 
a comparison between the Victoria as converted on Mr. 
Henwood’s plan and the Royal Sovereign. He first pointed 
out that the weight of the Victoria would be without 
armour plates or equipment, 3724 tons, whereas that of the 
Royal Sovereign is but 2496 tons; and he then endeavoured 
to show that the weight of the armour of the converted 
ship would be 1056 tons, that of the Royal Sovereign being 
786 tous; while the turrets of the Victoria and the guns in 
them would weigh 1028 tonsagainst the Royal Sovereign's 685 
tons. The noble speaker did not adduce a single argument in 
support of his statements. They must, therefore, betaken for 
just what they are worth as dogmatisms, and for nothing 
more. On the other side, we beg to point out that even if 
we admitted his lordship’s figures to be right—which we do 
not- it would only prove, that inasmuch as the turrets of the 
Victoria would closely resemble those of the Royal Sove- 
reign, the additional 343 tons which we are told they would 
weigh, must simply represent so much additional strength 
in the shape of thicker armour, and so much additional 
power in the shape of heavier guus. What the speaker 
had to prove was not that the Victoria would weigh more 
than the Royal Sovereign, but that her efficiency, weight 
for weight, would be less; and this it is almost needless to 
say he did not even attempt. 

We have said that we refuse to accept tle Admiralty 
figures as being correct. This we do because they 
apparently contemplate dimensions and scantlings, which 
form no part whatever of Mr. Henwood’s proposals, In 
the case of the Victoria, for example, instead of 1056 tons 
of armour, the armour belt and bolts would together 
weigh much less than 500 tons,and even with the addition of 
the deck-plating, the gross weight would fall short of the 
Admiralty figures by some 300 tons. The weight of the 
turrets, again, instead of being, according to Lord Lennox, 
1028 tons, would be but 650 tons if constructed as Mr. 
Henwood proposed, representing a further saving of 350 
tons, and a total saving of 650 tons. Even if four turrets 
were used, the Admiralty estimate would still be too high 
by at least 430 tons. The Admiralty may of course adopt 
any figures or dimensions they please ; but it is hardly 
ingenuous to place them before the public as essential 
features of Mr. Henwood’s scheme. 

It will be seen that almost the only arguments brought 
against the conversion of our ships were based on this 
question of weight. The House was not told by Lord 
Lennox that Mr. Henwood’s ships would be inefficient 
ships, that they would be incapable of going to sea, of 
providing for the accommodation of their crews, or untit 
to cope with an enemy. The worst he thought proper to 
say of them was that being too heavy they would sink too 
deep. Let us quote his lordship’s own words :—‘ I will 
just state what the height of deck above low-water line 
would be with different ships if they were converted on 
Mr. Henwood’s principle. That of the Duncan, with 
three turrets, would be 2ft. 8in.; the Prince of Wales, 
four turrets, 2ft. 14in.; the Renown, three turrets, Ift. 
llin.; the Windsor Castle, three turrets, lft. S4in.; the 
London, three turrets, 10in.; the Howe, four turrets, 
84in.; and the Conqueror, three turrets, 2in.” Here not 
one word is said as to the weights on which the figures 
given are based. It would be quite possible, of course, to 
place such a load of armour on the sides of any one of the 
vessels named that she would go to the bottom like a stone. 
Indeed, nothing could be easier than first to assume a 
given distance from the surface of the deck to that of the 
water, and then to make plates and turrets just heavy enough 
to bring any ship down to this point. We shall show ina 
moment that if Mr. Henwood’s ideas were carried out in 
their integrity, the figures given would be totally wrong. 
Before doing so, however, we wish to call attention to the 
use which has been made of a statement advanced by us 
last November, to the effect that “line-of-battle ships of 
two decks would carry two or three turrets.” As there is a 
difference of as much as 1000 tons between the dimensions 
of our second-class line-of-battle ships the proposal simply 
meant that the larger vessels should carry three turrets, 
the smaller two turrets; but the Admiralty have overlooked 
this obvious construction of our words, and have given 
the Conqueror and the London, both small vessels, three 
turrets instead of two, the number contemplated by Mr. 
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Henwood, We need hardly 
a small ship a turret more or 
difference in her draught. 

We have said that if Mr. Henwood’s proposals were 
carried out in their integrity the figures which we have 
quoted from Lord Lennox’s speech would be found incorrect. 
To prove this we shall select a single example—the 
Duncan. From official returns we learn that this ship is 
252ft. long by 58ft. beam; complete for sea, with stores on 
board, her draught of water is 24ft. 5in, forward, and 
26ft. 10in. aft, her displacement being 5950 tons, Her 
main deck then stands just 4ft. 2in. above the level 
of the water. In order to determine the effect which 
conversion would have on her draught it is first necessary 
to ascertain the weights to be removed, and then those to 
be added. If these are identical then her draught would 
remain unaffected. Under the first head we have all the 
ship’s upper works, two decks, and a poop and forecastle. 
The Duncan’s hull and machinery weigh about 3800 tons, 
and as nearly one-half the hull would be cut away, 
we shall be far on the safe if we take the 
weight of the razeéd ship with her machimery at about 
2800 tons only, or 3150 tons less than the weight of 
the ship as she is now when ready for sea with her 
coals and stores on board, By altering the present 
false keels the ship might brought down in the 
water by llin. without increasing her draught, still 
leaving her main deck 3ft. 3in. out of the water—much 
more than the Americans think enough for a monitor. 
This llin. would represent about 300 tons additional dis- 
placement, and we may add about the same for the dis- 
placement proper to the “doubling.” The total margin 
thus available for armour, guns, turrets, stores, rigging, 
., is 3750 tons, or thereabouts. We shall measure 
follow the example set us by the Admiralty, and refrain 
for the present Troi ents ring into a detailed statement of the 
weights to be added. It wiil suffice to say that, allowing 500 
tons for coals—all the ship’s bunkers will hold—and S00 
tons for her outfit, including masts, sails, \c., we have 
still left 2,450 tons for armour, backing, turrets, guns, and a 
light spar deck. Of this the armour of all kinds would weigh 
ubout 750 tons; the turrets, 650 tons; the backin 
spar deck, Ke., about 740 tons more, leaving to Mr. Hen- 
wood’s credit a margin of 200 o1 If any of our 
readers will take the trouble to work out the particulars, 
they will tind that sufficient all nee be 
throughout for items. These ih 
which Mr. Henwood puts forward, and if they are correct, 
then the Admira ty state! vents with re vard to the results 
to the conversion of the Duncan, are 
eithe: erroneous, Which is unlikely, or else they 
represent, as We have said, dimensions and weights which 
form no part of Mr. Henwood 

We have het Lo 
sideration of that portion of Le 
refered to Mr. Henwood proposals, We have said 
enough, we to that the arguments of the 
Admuralty are as much lacking in force as in frankness 
and liberality of tone; and it is worth notice that Lord 
Lennox, in deprecating the immediate construction of 
monitors, laid no small weight on the fact that the Ameri- 
cans converted their wooden ships into monitors when the 
war broke out and the demand for such vessels arose. We 
wish further to correct a statement made by his lordship, 
to the effect that “public attention had been called to a 
paper written by Mr. Henwood.” The paper referred to 
appeared in this journal, and was not written by Mr. 
Henwood, but by ourselves. His lordship laboured under 
as great a misapprehension when he stated that Mr. Hen- 
wood had no experience in the construction of men-of- 
war, the fact being that during the last seventeen years 
that gentleman has, we believe, designed and built several 
vessels of the kind, of various classes. 
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THE SNIDER RIFLE. 
THE discussion in the House of Lords, and the subsequent 
statement of General Peel in the debate on the army estimates, 


have naturally excited considerable interest on the part of | 


the public to the present condition of our converted 
Snider rifles. The uniformly unfavourable reports which had 
previously appeared from time to time in the columns of the 
leading journals, of course added greatly to the importance of 
the remarks made on the subject in both Houses. It was not 
to be expected that these damaging reports would have been 
circulated without reason, indeed various reasons have 
alleged for the failure of the conversii By some 
it was stated that the want iracy and other defects 
were due to imperfections in the cartridge; while others con- 
tended that the cartridge was perfect, but that the fault 
was due to the fact that to meet the sudden and enormous 
demand on the small arms factories owing to the disturbances 
in Canada, large numbers of arms had to be turned out ina 
comparatively short space of time, and that, consequently, the 
breech mechanism was not so carefully fitted as it should have 
been. No doubt there is a great deal of truth in both these 
suggestions. The pattern rifles and ammunition first submitted 
to the experimental committee for trial were carefully made by 
hand, and were probably good; but since that time the conversion 
of the old arms and the manufacture of the ammunition have 
been conducted entirely by means of machinery, and a falling 
off in the quality of both was the natural consequence. General 
Pee] himself admitted that “in all experiments there is a great 
difference when arms are made by skilled men under favourable 
circumstances, and when they are manufactured expeditiously 
and in large quantities.” The numerous phases through which 
the Boxer cartridge has passed is a sufficient proof that at least 
it has not given entire satisfaction. 

The reports of the preliminary trials by the Experimental 
Committee, with the sixty pattern rifles and hand-made ammuni- 
tion, were most favourable. The average error in accuracy with 
the converted rifle was considerably less than that of the muzzle- 
loading Enfield; for instance, at 500 yards it was only lft. 
against more than 18in., while at 1000 yards the average devia- 
tion was only 5it. Sin. against 7it. llin. This result was as 
unexpected as it was pleasing; and in many other respects the 
trial was satisfactory. The trajectory of the converted arms 
was found to be lower than that of the service rifle, and this 
qualification in a military weapon is, ef course, most valuable. 
Under these circumstances the Government wisely considered 
themselves warranted in accepting the Snider rifle as a weapon 
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for temporary use until the adoption of a pattern breech-loader 
should be settléd by means of the then contemplated com- 
petition. 

A number of rifles were forwarded to General Hay for trial, 
early in October, last year, and the following facts, which we 
gather from his recently-published reports, will show that his 
experience of the new breech-loader is not encouraging. After 
upwards of 3000 rounds had been expended, he was compelled 
to admit that the shooting had been wild in the extreme, 
that many shots fell short of the target, and that others went 
no one knew where. All these defects he attributes to the 
cartridge, and urges, a8 a proof, that the same rifles which made 
excellent practice with the first supply of ammunition, failed 
miserably with the second supply, though fired by the same 
men, 

A further supply of ammunition of a different kind, called 
“ Pattern LIL,” was then furnished; with it the practice was 
certainly more satisfactory. ‘The shooting at 600 yards was 
equal to, and at 800 yards better, than that of the muzzle- 
loading long Enfield rifle pattern, 1853, with ordinary ammuni- 
tion.” But Jet us see at what sacrifice this accuracy was obtained. 
The new “Pattern III.” cartridge was made up with bullets of 
| 480 grains, being a reduction in the weight of each bullet of 
forty-five grains. Moreover, the angle of elevation of the Snider 
rifle is considerably greater than that of the muzzle-loader, and 
the consequently increased trajectory, combined with the 
decrease of momentum in the lighter bullets, seriously affects the 
penetrating power of the new arm. The great object, however, 
viz., rapidity of fire, has been gained, and we are inclined to 
think that some sacrifice in accuracy at long ranges and in 
penetration would not be material, provided that great rapidity 
of fire should be made a sine qua non. It would be manifestly 
unfair to condemn the new weapon in toto; the satisfactory 
results of the preliminary trials show that the system is not at 
fault; though we do not think very highly of the cartridge, it 
is scarcely to be expected that comparatively inexperienced 

should be able satisfactorily to turn out large quantities 
of a new munition liable to be influenced by very delicate 
fhe new machinery, too, would probably not prove perfect 
t. At the end of the present month all the pattern 
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guns and cartridges intended for the approaching competi- 
tion will be sent in to the Government authorities; and 
although we have every reason to believe that the number 
of competitors will be small, yet we hope that out of 
their number we may arrive at a breech-loader which may 


approach as nearly periection as possible. We agree entirely in 
Lord Dalhousie’s opinion that the Government should appoint a 
committee other than the Ordnance Select Committee to con- 
sider the selection of small arms. This committee, he suggests, 
should consist of some of the lieutenant-colonels commanding 
the regiments more especially devoted to musketry practice, and, 
added to them, some of those gentlemen who took a deep interest 
in, and who perfectly conversant with, the long range 
shooting our volunteers. It is very certain that without a 
really good committee we cannot expect to arrive at a decision 
in this matter without incurring a very large expense and 
risking great delay. 

Throughout the whole of the trials it has been found that the 
shooting of the five-grooved converted navy rifle was invariably 

perior to that of the converted three-grooved or long Enfield, 
the ammunition in each case being precisely similar. This 
supports the opinion we have already expressed as to the advan- 
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ploying five grooves instead of three. 





NOTES ON PRIVATE BILLS. 

Durtnc the last week a large amount of business has been 
got through by the committees of both Lords and Commons. 
Amongst the more important bills which have had their 
preambles declared proved, and the clauses of which have been 
gone through, are the Crystal Palace and East London High Level 
Junction Railway, in Group 1, Sir E. Colebrooke chairman— 
which we ventured last week to predict would pass—and in 
Group 6, Mr. Scholefield chairman, the London and North- 
| Western and Midland Companies, Huddersfield and Halifax line. 
| The preambles have also been declared proved of the Brecon 
| and Merthyr Tydfil Junction, the Neath and Brecon, and of the 
| London and North-Western (new lines) bills. 

A case which excites much interest and keen opposition came 
promes one of the Referees’ Courts on Monday, Mr. Dodson 
| chairman. It was the proposed treaty bill of the Great Western, 
the Bristol and Exeter, the South-Western, and other companies 

| in the south-western district. The scheme seems to excite a 
| considerable degree of alarm in that part of the kingdom, many 
authorities, firms, and persons appearing to think that the pro- 
posed treaty, if sanctioned, will result in increased receipts to 
the companies at the expense of the public, who will be required 
to pay higher fares and rates in the absence of the competition 
which now exists. The bill came before the court on the ques- 
tion of /ocus standi, and the importance of the case was indicated 
by the large number of petitioners praying to be heard against the 
bill. The /ocus standi was disallowed of the corporations of South- 
ampton, Exeter, and Glastonbury, of the inhabitants of Shepton 
Mallet and of Glastonbury, of the Central Cornwall and of the 
Devon and Cornwall Railway Companies, and of the Brecon Down 
Harbour Commissioners. The locus standi was allowed of the 


Gloucestershire, and of the New Quay and Cornwall Railway 
Companies, and of other parties who petitioned to be heard 
against the bill. 

The members of the committee in Group 1, Sir Edward Cole- 
brook, chairman, seem to have a liking for their work, or a 
| laudable anxiety to get through with it, having asked for and 
| obtained leave “ to sit till five of the clock during the sittings of 
the House.” In this committee, during the week, the preambles 
have been proved and the clauses gone through of the Metropoli- 
tan and the North London bills. An important  bill—the 
London and North-Western and Charing Cross—came up again 
for consideration on Wednesday last. This scheme threatens 
serious encroachments upon property in the important thorough- 
fare of Tottenham Court-road and other localities in the course of 
its line, and a large number of proprietors’ interests are, of 
course, involved, and consideration of their claims may be ex- 
pected to necessitate a prolonged inquiry. 

Among the stiffest of the cases under inquiry during the week 
have been the Great Eastern bill in Group 4, Sir F. Goldsmid, 
chairman, which has occupied several days; the Derbyshire line 
of the London and North-Western from Buxton to Sheffield, 
which will, if passed, have some very heavy engineering works; 
the conflicting Scottish schemes and interests presented by the 
Caledonian and Forth of Clyde Navigation Bill, and the unhappy 
Carmarthen and Cardigan, which has a bill to raise more money 
for payments of arrears, and which asks for a defence against 
the suits of its clamorous creditors, 

Numerous water, gas, and miscellaneous bills have been taken 
in—and in some cases done for—by the committees. Amongst 
| others in Lord Kimberley’s committee, C, of the Lords, the 








traders of Exeter, Glastonbury, and Salisbury, of the Wilts and | 











Bradford Canal, and the Bradford Canal and. Leeds and Liver- 
pool Navigation Bill, which have been thrown out. The Wands- 
worth Bridge Bill has, however, passed their lordships’ ordeal. 
In one day in the week the clauses in a batch of as many as 
thirteen unopposed gas, water, and miscellaneous bills were gone 
through. Several new committees have been appuinted, amongst 
others for Group 3 of railway bills, London and South-Western, 
Ilfracombe, &c., Mr. Scholetield, chairman, which has ite first 
meeting on Thursday next; Group E, for Manchester Corporation 
Waiter, &c., Salford Borough, Widnes Gas and Water, and Mersey 
Docks and Harbour, Mr, Goschen, chairman, to meet on Tuesday 
next; and for Group F, Wolverhampton New Water, Keighley 
Water, &c., Mr. Danby Seymour, chairman; this committee also 
holds its first meeting on Tuesday next. 

It may be expected that the private business of the session 
will be disposed of this year long before the Houses of Lords 
and Commons can have had full time and opportunity to discuss 
fully and settle satisfactorily the graver questions of general 
legislation with which they have to deal. 

TuursDay EVENING. 

Yesterday (Wednesday) a number of bills were proceeded 
with in the Lords’ committees, some of which were passed and 
others adjourned. In the committee presided over by Lord 
Hardinge, the Great Grimsby Gas Bill was passed, and the 
Richmond Gas Bill inquiry commenced, and was resumed to-day. 
In this inquiry some important evidence was given by Mr. 
Anderson, gas engineer and contractor, as to the prices at which 
gas could be made in London and the neighbourhood. He was 
of opinion that at Richmond gas of fourteen candles’ illumi- 
nating power should be sold for from 4s. to 4s. 6d., and yield a 
profit of 10 per cent. on the capital invested. He was pro- 
ducing gas at Canterbury and Dover at a lower rate than was 
now charged at Richmond, although at Canterbury their coal 
cost considerably more than at Richmond. 

It is gtisiactory to novice that the affairs of the Whitehall and 
Waterloo Company, in so far as parliamentary action is con- 
cerned, are likely to be amicably arranged, both of the bills con- 
nected with the concern—one for extension of time, the other 
for abandonment—having been unopposed and referred back to 
Lord Redesdale’s committee. 

The unfortunate Carmarthen and Cardigan Company has had 
its bill thrown out by Mr. O’Reilly’s committee, Group 9. The 
honourable members of the committee listened with respectful 
I itience to the able statement of Mr. Coates, parliamentary agent, 
but could not grant the protection or indemnity asked for on 
behalf of this greatly sinning company. 

There are already symptoms that the committees are getting 
well through with their business, several of them having ad- 
journed from Wednesday last till next werk. One new com- 
mittee, on Group K, commenced and finished its labours on 
Wednesday within about ten minutes. The bills in the group— 
the Ipswich Fishery, and the Greenwich and South-Eastern 
Docks—were each unopposed. This group has, accordingly, 
al ready ceased to be. 

Progress has been made in Group 10, in which the Caledonian 
and North British Companies are the combatants. The preamble 
was declared proved, yesterday, of the Caledonian Railway and 
the Forth and Clyde Navigation Company Bill, and the Com- 
mittee proceeded with the Forth and Clyde Junction and Cale- 
donian Company Amalgamation Bill, which has been continued 
to-day. 

The London and North-Western and South-Eastern Bill, for 
deviations in the line from Charing Cross to the North-Western, 
was re-opened yesterday and continued today. It excites great 
interest, and has evoked strong opposition, because of the pro- 
perties affected on the important thoroughfares traversed. 

A great commotion in the committee-rooms enlivened the 
proceedings yesterday afternoon, about four o'clock, when the 
division bell was heard ringing impatiently in all directions. 
The honourable members who had been sitting, listening very 
demurely to the evidence of the witnesses and the arguments of 
counsel, only interposing now and then an observation, or 
putting a question, that showed they were quite up to their 
work, as soon as the messengers’ shout, “’Vision !” was flung 
into the room, and the bell was heard, rushed off like war-horses 
to battle! It is curious to notice that all the chairmen of com- 
mittees were assembled in the same lobby amongst the “ Ayes,” 
for the commutation of church-rates—Dodson, Goldsmid, Cole- 
brooke, Scholefield, Dent, O'Reilly, and W. O. Stanley. Colonel 
Stuart only, chairman of Referees’ Court A, and the retiring 
member for Bedford, was to be found amongst the “ Noes.” The 
series of divisions involved extra long sittings of the com- 
mittees on that evening. 

The business in several groups has already been cleared off 
and a short session may be expected. 








MaRRIaGE. 

At the British Consulate, Leghorn, on the ! 4th inst., WALTER MONTGOMERIE 
NEILSON, Esq, of Queen-hill, engineer in Glasgow, to JANET ELLEN, 
daughter of the late Thomas Henderson, Esq., Merchant, Leghorn. 

DEATH. 

On the 17th inst., at Ayton, Bridge of Earn, Perthshire, WILLIAM Top 
Esq., of Ayton, Ergineer and Shipbuilder, Glasgow. Friends will please 
accept this intimation. 
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Chromo-Lithographs of (1) Charing Cross Station, (2) Charing 
Cross Bridge, (3) The Severn Bridge, (4) Lambeth Bridge, (5) 
King's Cross Station, Metropolitan Railway, (6) Baker-street 
Station, Metropolitan Railway, (7) Bell-Mouth, Praed-street, 
Metropolitan Railway. Executed by Kett Broruers, 
London. 

Tuese dashing and cleverly executed drawings of the most 

important recent additions to railway construction, in the 

metropolis especially, are an interesting novelty, and will, 
we have no doubt, soon make themselves popular. They 

do not rival Frith, certainly, but they nevertheless give a 

very attractive exhibition of some of the most stupendous 

and tasteful specimens of modern railway erections. 

The fine proportions and vast size of Charing Cross station 

are well depicted; whilst the bridge approaching the 

station, by the aid of atmosphere, colour, and a little 
imagination, looks vastly more picturesque than one would 
ever believe it could be made todo, The three drawings 
of the Metropolitan Railway, however, with a more con- 
fined area and concentrated light, have afforded the artist 
more scope for the display of his power, and very striking 
they are. The broad bands of Warm colour in the top King’s 
Cross picture are a misfortune, and we should recommend 
their reduction to a neutral grey in future impressions, as 
the drawing has abundance of interest and colour inde- 
pendently of these distracting and misplaced bands of 
warm brown. The drawings Nos. 3, 5, and 7, were 
executed for Mr, Fowler, the president of the Institution 
of Civil Engineers; Nos, 1 and 2 for Mr. Hawkshaw, past 
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president of the Institution; and No. 4 for Mr. Barlow, 
C.E., but we are quite sure that the public will be glad 
also to possess these pleasing mementos of spots possessing 
now a world-wide interest and notoriety. 





Bradshaw's Railway Manual, Shareholders’ Guide, and Oficial 
Directory for 1867, de. Vol. XIX. London: W. J. Adams, 
59, Fleet-street. Manchester: Bradshaw and Blacklock. 

Tue origin and development of the railway era are com- 
prised within a comparatively recent period. Prior to the 
passing of the Stockton and Darlington Act, in 1821, for a 
colliery tramway, there had been nineteen Acts passed for 
the construction of tramways in Great Britain, all of 
which were primarily designed for the conveyance of 
minerals and goods, to which uses they continue to be 
almost, if not altogether, exclusively devoted. But nearly 
all of these early lines, from the Croydon and Wandswort 

of nine miles which obtained its Act as early as 1801, 

have been long since absorbed by the existing companies. 

The Stockton and Darlington was really the pioneer of the 

railway system, inasmuch as it was the first railway 

possessing the distinctive features of the iron roads of our 
own day, in that under legislative sanction it conveyed 
goods, minera!s, and passengers by steam power. For many 
years after the starting of the Experiment —the first 
railway coach—in 1825, and after the triumph of the 

Rocket at Rainhill, in 1829, the railways in the United 

Kingdom were few in number, and their history and cir- 

cumstances were easily chronicled and catalogued. It was 

not before 1836 that a locomotive or passenger train had 
been seen in the neighbourhood of London, nor before 

1838 that there was railway communication between 

London and the north. ’ 

From 1840 the progress in railway construction was 
rapid. Before the end of the decade between 1830 and 
1840, railway schemes innumerable had sprung up and 
perished about as quickly as mushrooms, but many re- 
mained for permanent existence, and the publishers of 
“Bradshaw ” classified the railways of the United King- 
dom in the first edition, published in 1548, of their | 
“ Railway Manual and Directory.” 

From the advent of the first number of the “ Manual,” 
which must have involved in its preparation a for- 
midable amount of labour and care, it may have been 
said of new railways made from year to year, “the cry is 
still they come,” although Jess pleutifully in some years 
than in others. All the additions and changes by pur- 
chase, amalgamation, lease, &c., in our railway system 
have been duly and accurately chronicled in the “ Manual,” 
which has improved in fulness and clearness of arrange- 
ment as it has increased in volume with each successive 
publication, 

Comparing the nineteenth issue with some of its prede- 
cessors we find that the number of railway companies in 
the United Kingdom which required notice in 1855 
was 209; in 1864 they had risen to 375, with 157 
foreign railways and miscellaneous associations, in all 532 
distinct interests. In the volume before us 476 railways 
in the United Kingdom receive ample notice, and in 
addition to these 190 foreign and wiscellaneous associa- 
tions, or 666 companies in all. The latter class include 
60 continental railways, 4 African, 4 Australasian, 10 
British North American, 12 East Indian, 17 Southern and 
Central American, 50 United States American, 7 West 
Indian, and 26 telegraph and other auxiliary associations. 

The number of separate notices of companies which 
appear in the “ Manual” do not fully indicate the scope of its 
contents, as many of the larger companies are agglomera- 
tions of a number of others which were once distinct and 
independent, but are now merged in the companies by 
which they have been purchased or permanently leased 
The particulars concerning such amalgamations are care- 
fully set forth with references to the Acts for formation, 
&e. 

The volume contains an important mass of official and 
statistical information of great value and interest to all 
who are concerned in railway property. This information, 
relates amongst other matters to railway legislation 
general and special, agreemeuts between companies, with 








mileage, traffic receipts, Board of Trade statistics, deben- 
ture debts, and numerous other important particulars. 
The directory is very complete, embracing the members | 
and officers of the Board of Trade, the directors and 
officers of the Clearing-house, Members of Parliament who 
are directors of railways, directors and officers of railway | 
and other companies, alphabetically arranged, with copious 
information concerning other bodies. 

The volume is enriched by three maps, corrected to the 
latest date, of the railways of the United Kingdom, of | 
the Continent, and of India, open, in course of construction, | 
or in progress. This edition of the “ Manual,” the fullest 
that has appeared, gives evidence of unremitting care in 
its compilation, and of the increased ability in the collec- 
tion and arrangement of information acquired by extensive 
experience. It may be confidently recommended to all 
who are interested either in railway history or railway 
property. 

No doubt it would be almost impossible to prepare a 
work like the one in question without the occurrence of 
some few errors; for instance, the Chichester and Mid- 
hurst Railway is represented as existing in the form of a 
separate company, whereas it was annexed to the Brighton 
system upwards of twelve months ago. 











SovuTtH KENsINGTON MusguM.—Visitors during the week ending 
16th March, 1867 :—On Monday, Tuesday, and Saturday, free, from | 
10 a.m. to 10 p.m., 8632; on Wednesday, Thursday, and Friday, | 
admission 6d., from 10 a.m. to 5 p.m., 1169; total 9801; average 
of corresponding week in former years, 10,775; total from the open- 
ing of the museum, 6,595,181. 


THE Victoria Dock ComPany.—The directors have recom- 
mended a dividend of 10 per cent. on the ordinary share capital of 
the Company. The chairman stated that the number of vessels 
docked during the past year amounted to 155, having an aggregate 
tonnage of 125,464 tons. The plant and machinery of the under- | 
taking had been largely increased, and a new large pontoon had | 
been constructed. e company now possess eight pontoons. | 


HINDLEY’S VARIABLE EXPANSION GEAR. 
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THIS is an arrangement, patented by Mr. E. S. Hindley, Bourton, 
Dorset, in which the expansion valve 6 is not separately driven by 
an eccentric or any equivalent means, but is simply placed on the 
back of the ordinary slide valve a, and is allowed to travel with the 
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latter until the projections S, 8, on the valve a, come in contact 
with a stop c, placed in connection with the valve box, when the 
main valve @ continues its travel alone, sliding under the expan- 


sion valve b, and so cutting off the steam. The stop c, being in 
the form of a wedge, may be brought into contact with S, S, 
earlier or later, relatively to the travel of the main valve a by 
simply raising or lowering c, the effect being to cut off the steam 
earlier or later in the stroke of the piston. 

The screw and hand wheel H afford a ready and accurate means 
of adjusting the wedge so as to give any required degree of ex- 
pansion, or the steam may be cut off altogether by raising the 
wedge c till the large end comes in contact with §, S. 

By applying the ordinary ball governor to work the wedge c¢, 
the degree of expansion varies according to the speed of the 
engine. 

Engines constructed with this arrangement of valves are at 
work, and give highly satisfactory results, as may be seen 
from the annexed diagrams. The following may be noticed 
among the advantages obtained : -First, the means of readily 
varying the degree of expansion while the engine is running. 
Second, the friction between the main and expansion valves is 
greatly reduced, as the travel of the latter over the former is, at 
least, three-fourths less than if it were driven separately by an 
eccentric. Any ordinary means employed to relieve the back- 
pressure from the main slide can be applied. Third, extreme 
simplicity of parts, only one ordinary eccentric and slide rod 
being required. Fourth, the governor acting on the expansion 
valve no throttle valve is required, the full boiler pressure is 
always in the valve box, and the cut-off is brought near the piston. 





TURNING LOCOMOTIVE ECCE 


SHIFTIUG CEUTRE 





THE annexed engravings illustrate an arrangement for turning 
up the eccentric sheaves of locomotives, and a neat form of shift- 
ing centre, designed by Mr. George Ratcliffe, locomotive foreman, 
Highland Railway, Inverness. The shifting centre will turn any 
lathe work which can be turned in centres, and, as shown, is 
adapted for use with the ordinary slide lathe, and was specially 
designed for turning the pillars of locomotive hand-rails, which it 
will accomplish much more s; ily than can be done with the 
ordinary rest alone. A is the shifting centre, B is the steel 
centre, C is the shifting slide or die, D is the centre in plan. 

The lathe mandril for turning eccentrics is of cast iron hollow, 
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as shown at F. It is fitted with two cast iron carriers A and Al. 
The carrier A is in one piece with the mandril, A! is loose and 
bored out to fit it. 

A key is fitted in the mandril the same size as the key in the 
eccentric, as shown at C. The carriers A, A', are fitted with 
shifting centres to suit different throws of eccentrics; there are 
round holes drilled in the carriers A, A', which are then slotted to 
the outside, as shown at E, for the reception of the snes =| 
centres. G is an end, and La longitudinal view of the mand 
with eccentrics attach H, is the shifting centre of the 
mandril, and K, K, the loose washer or index plate for the centre. 
The carriers A, A', can be marked with a graduated scale, and @ 
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centre line on the loose washer K. The centres can be shifted to 
any throw indicated on the carriers A, A’. By means of this 
mandril twelve to sixteen eccentrics, according to thickness, can 
be turned at one time, and they will all have the same 


throw, which is an important point in locomotives. In 
using the mandril the eccentrics are first bo: and faced 
on both sides, the key-way is slotted out and set screws 


fitted, they are put on the mandril to be turned. The centres 
- ay to the proper throw, and the eccentrics are all turned pre- 

the same as a matter of course. The first eccentric is put 
on = e mandril and tightened by its own set screws, then the next 
is put on close to the first and fastened in the same way, and so on 
with all the rest. The centre H and plate K are made of steel and 
neThere i thi liar] 1 her arrang t, but 

ere is nothin, uliarly novel in either ement, bu 

both deserve pevemm Koy women they afford excellent illustrations 
of the ease with which the expense of certain classes of work may 
be reduced by skill and ingenuity on the part of a manager or 
foreman, and they are so neat that they may be adopted in many 
establishments with much advantage. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provision] Protection for Six Months. 
2901. CHARLES SUTTON, Holloway-road, Middlesex, ‘‘ An improved toy to be 
actuated by steam "—7th November, 1866. 
20. WILLIAM GEORGE HELSBY, Liverpool, Lancashire, ‘‘ An improved system 
of, and apparatus for, manufacturing photographic pictures.”—3rd January, 
7 
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47. WILLIAM WAY, Eliot-place, Blackheath, Kent, “ Improvements in pre- 
paring phosphatic minerals for use as manure.”—Partly a communication 
from Cornwa!! Henwood, Sombrero, West Indies. —7th January, 1867. 

109. JOHN COLVILL, Paris, “ Certain improvements in meters for gas and 
lquids, such improved meters being also app'icable as a motive power.”"—A 
communication from Homer H. Stuart, Jamaica, Queen’s County, New York, 
U.S. Ith January, 167. 

276. WILLIAM FISKEN and DAVID FISKEN, Stanfordham, Northumberland, 
** Improvements in steam boilers and in boilers used for heating and warm- 
ing purposes.” lst February 1867. 

312. RIGHT HON. JAMES EARL OF CAITHNESS. Hill-street, London, * Im- 
provements in floating lights or beac ns."—4th February, 1867. 

326. JOHN BOX, Arundel-gardens, Kensington, Middlesex “ New or improved 
means or apparatus for opening and closing the passage through cylinders, 
applicable to fire-arms of every description."—A communication from 
Francois Felix Challeton de Breughat, Corbeil. France.—6th February, 1867. 

354. HERMAN EUGENE FALK, Meadowbank, Winsford, Cheshire, ‘‘ Improve- 
ments in steam boiler, saltpan, and other furnaces or fire-places for the 
better combustion of fuel.”—7th February, 1867. 

358 WILLIAM SEPTIMUS LOSH, Wreay Syke, Cumberland, hede method of 
manulacturing.a salt or salts of ammonia ” _ Sth February, 1867. 

374. FRIEDRICH LEONARDT, Birmi in and additions 
to boxes for containing metallic pens and aes small articles.” 

376. ROBERT JAMES, P wie, Dorset, “ Improvements in steam boilers.” 

378. EDOUARD GORGES, Neuilly, France, “ Improvements in preserving 
meat. poultry, and game.” 

380. ALONZO GALORD GRANT, Osnaburgh-street. Regent’s-park, London, 
“An improv.d mode of and apparatus for, exhibiting moving and other 
pictures."— 9th February, 1867. 

38%. PHINEAS J/AVIS COLLINS, Little St. James-street, St. James's, London, 
“ A selt-closing bottle stopper and key.” 

384. ROBERT THOMAS THOMPSON Berwick-street, St. James's, London, “ Im- 
——— in studs and buttons and their fastenings."—ilth February, 





336. JOHN RAMSBOTTOM, Crewe, Cheshire, “ hinery for 
transierring engines, carriages, and wagons, from one tine of rails to 
another.” 

388. WILLIAM STRATFORD, Lincoln-street, Bow-road East, Middlesex, ** Im- 
provements in carriages or vehicles, and in securing or harnessing draught 
animals thereto.’ 

390 JOHN KILLINGTON BOOTH, Preston, Lancashire, “Imp svements in card- 
ing engines.”—A communication from Seldon L. Crockett and Benj A 





462. ROBERT KUNSTMANN, City-road, London, “An improved machine for 
cleaning and polishing the — of glass, marble, meial, and other smooth 
surfaces.”—20th February, 1867. 

468. JOHN BisHop, North Audley-street, London, “ Improvements in breech- 

ing fire-arms and ordnance 

430. GEORGE HASELTINE, Southampton buildings, Chancery-lane, London, 
** Improvements in wheels for carriages and other vehicles.”— A communica- 
tion from John Raddin Lynn, Massachusetts, U.S. 

472. EDWARD GRIFFITH BREWER, Chancery-lane, London, “ Improvements in | 

'y for ob and applying motive power.”—A communication 
from Gustav Odemar, Neustadt, near Stolpen, Saxony. 

474. JOHN WEEMS, Johnstone, Renfrew, N.B., a THOMAS ROBERTSON, 
Kennishead, Kenfrew, N. B., ' ok Improvements in motive b power engines.” 

476. BERTRAM MITFORD, Nor d Lodge, Chel ire, 
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478. JOHN ROBINSON and JOHN SMITH, 
in applying motive power to saw frames.” 

480. JAMES FOX BLAND, Sand Kent, ** I in breech-loading 
fire-arms, partly applicable to other arms. "2st co 1867. 

482, JAMES ROGER CROMPTON, Bury, L “| 
engines.” 

484. JOHN HARRISON, Liverpool, Lancashire, ‘‘ Improvements in apparatus 
for removing sea weed, shellfish, and other foreign mnatters, from the bottoms 
or submerged parts of ships and other floating structures.” 

485. WILLIAM WEST, Tredenham a St. Blazey, Cornwall, and JOHN 
DARLINGTON, M London, “ Improvements in 
apparatus for counterbalancing a rods, changing the lines of angles of 
reciprocatory motions, and transferring power and motion from one point to 
another ” 

486, CHARLES COLWELL, Gorl 
in apparatus for obtaining motive power.” 

488. ALICE ISABEL LUCAN GORDON, Prince’s-gate, Hyde-park, London, ** Im- 
proved apparatus for fastening or connecting the wires employed for trans- 
mitting electric signals on railway trains.” 

490. JOSEPH WAREING. L street, Birmingh in 
cricket spikes to be made in steel, iron, brass, or ‘any other metal or 
material.” 

491. CHARLES MAITLAND TATE, Claremont-square, Clerkenwell, London, 
“An improved oy of materials and the application thereof to 
letters, deeds, and other valuable papers or 
commodities, for their eee a. by exposing any attempt at tamper- 
ing therewith.” 

492, WILLIAM CLARK Chancery-lane, London, “‘ Improvements in the manu- 
facture and ornamentation of auhydrous, rectified, and double-faced toilet | 
soaps.”— A communication from Pierre Bonaventure Mougeot, Boulevart St. 
Martin, Paris. 

494. CHARLES KESSLER Frank‘ort-on-Maine, Germany, ‘‘ Improvements in | 
the manutacture of carbonate of soda and of potash.” — 22nd February, 1867. | 

496. THOMAS KING, Brick-lane, Spitafields, London, *‘ improvements in ma- | 
chinery for washing and cleansing casks.” 

498. HENRY PURNELL, Glasgow, Lanarkshire, N.B., “ Improvements in | 
motive-power engines to be worked by water, steam, or other fluid, and 
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applicable t» pumps.” 


499. ARTHUR KINDER and WILLIAM BARNS KINSEY, Cannon-street, London, 
“ Improvements in gas engines.” 

500. WILLIAM DEAKEN, Great Barr, Staffordshire, and JOHN BAGNALL 
JOHNSON, T in the of 
steel caps for ~pinning, and other purposes 3.” 

501. CHARLES GODFREY GUMPEL, Leicester-square, London, “‘ Improvements 
in chairs for affording proper support and rest to the human body (particu- 
larly the lower part of ‘he spine) when in a sitting posture.” 

504 ISAAC MORRIS MILLBANK, Greenfield -hill, Connecticut, U.S., ** Improve- 
ments n breech-loading fir. -arms.” 

505. PHILIP ALBERT MUNTZ Keresley, near Coventry, Warwickshire, “Im- 
provements in the manufacture of certain metallic alloys.” 

506 BENJAMIN BILLINGHAM, Bradley, Stafford«hire, ABRAHAM GRIFFITHS, 
Bilston, Staffordshire, and JOHN DUDLEY, Daisy Bank, near Bulsten, 
Staff rdshire, ‘Improvements in rails for railways, and in chairs for 
supporting the said rails.” 

507. JOHN BATES, Eldon-street, Sheffield, Yorkshire, “ An improved lubricator 
or tallow cup.” 

508. CHARLES TURNER, South nts in bru- hes for brush- 
ing hair by rotary motion, and in apparatus connected therewith 

509. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, * Improvements in 
the preparation of threads and the manufacture of favrics from the threads 
®0 prepared.’—A communication from stanislas Vigoureaux, St. Denis, 
France.— 23rd February, 1867. 

510. GUSTAV !.UTTRINGHAUS, Mulheim, Prussia, “ Improvements in porte- 
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Mills, Lowell, Massachu-etts, U 8S. 
392. JOHN HENRY JOHNSON, Lincoin’ 's-inn-fields, London, *‘ I 


ies, portfolios, pocket-books, cigar-cases, and othe similar articles.” 
511. JOHN MARSHALL, Trafalgar-road, East Greenwich, Kent, ‘Certain im- 





— -loading fire-arms"—A communication from Edmond Gouna, 


Paris. 

396. ALFRED V 'INCENT NEWTON, Chancery-lane, London, * Improvements in 
sewing —A ion from Elias Howe, jun., New York, 
US 

398. WILLIAM CLISSOLD, Dudbridge Works, near Stroud Gloucestershire, 
“ An improved co:.struction of tentering machine.""—12th February, 1867. 

400. JOSEPH WESTWOOD, Tredegar House, Bow, Middlesex, and ROBERT 
BAILLIE, Leyton, Essex, ‘* Improvements in iron safes, and for doors for the 
same and other purposes 

402. WILLIAM EDWARD GEDGE, Wellington-street, Strand London, * Certain 
improvem nts in steam hotlers or generators.” A ccmmnnication from 
John Lochhead and Charles Arthur Mathieu, San Francisco, California, 

404. HENRY HOUFE, Tollington-park. Upper Holloway, Middlesex, “ ‘mprove- 
Ment« in outside lamps or lanterns for shop fronts or other similar places.” 

406. WILLIAM JONES, Liverpool-street, King's-cross, Middlesex, “ Improve- 
ments in lamps.” 

405. SAMUEL OSBORNE, Castle-street, Falcon-square, London, “ Improve- 
ments in the manutacture of stays, corsets, and riding belts, and other 
similar articles.”— 13th February 1867. 

412. HECTOR AUGUSTE DUFRENE, Rue de la Fidélité, Paris, “ An improved 
holder for railway and other tickets, part of which improved holder is 
=— to other purposes.”—A communication from Charles Cotte, Digne, 

rance 

414. JOHN VICTOR TOEPKEN, Liverpool, L , “Ani d 
or machinery for packing a certain kind or description of friction match.” 

416. DAVID JENNISWOOD, York, * Improvements in the manufacture of 
boot and shoe toe-pieces, and in the machinery or apparatus to be employed 
therein.”"— 15th February 1867. 

420. JOHN PINKERTON KERR and WILLIAM MCGEE, Paisley, Renfrew, N.B., 
** Improvements in chain beaming apparatus.” 

422. ROBERT SHAW, Preston, I 
of motive power engines.” 

424. PIERRE DUCHAMP, Lyons, Rue de la Vieille Monnaie, France, “ An im- 
proved apparatus | for drawing off liquids and supplying them to bottles and 
other receptacies.”” 

426. JOHN COMBE, Starbeck, Yorkshire, “ Imp: in 
drawing fibrous substances ‘in drawing and spinning frames ” 

428. JAMES FERRABEE, Brimscombe Port Mills, near Stroud, Gloucestershire, 
** Improved machinery for feeding carding engines.”--15th February, 1867. 

430. EDWARD LorD, Todmorden, Yorkshire, *‘ Certain improvements in 
looms tor weaving.” 

432. JAMES CARTER, Dumfermliine, Fife, N.B., “ Improvements in i. 
clos.ng, and securing, windows, doors, and shutters, which i 
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649. any SNOW, jun., Massachussetts, US, “Having reference to 

ssors or shears."—A communication from Perez C! r Ch 
Boston, Suffolk. Massachusetts U 8.—7th March, 1867. — _ 

651 WILLIAM HENRY TOWERS, New York, U.S.,* A new and useful process 
whereby leather, wholly or partially tanned, or animal tis-ue of any nature, 
is made hard, semi-elastic, and 1 and a fit material 
from which to manufacture combs, buttons, !wckles, eye-glias frames, 
splints, knife- handles, articles of jewellery, a d other articles vow produced 
from vulcanised india-rubber.” ith March, (867. 

669. JULES KUGENE ASSELIN, Rue de T. rbigo. Paris, “ !mrrovements in 
the manufacture of needle caves." A communication from Jules Doderet, 
Rue Oterkainpt, Paris. - sth March, 1867. 

684. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Kayswater, Middle<ex. 
“*A new and improved means of preserving solutions of certain plants and 
matters in a concentrated state."—A communication from Ciémence 
a@’Estains, Rue de Chaillot, Paris.— 11th March 1897. 

699. MARIE JOSEPHINE ELISABETH JULLIENNE Boulevart St. Martin, Paris, 
P< Improved bath belts to be applieo in the bathing vessels.”—\ith March 

$67. —_— 

Patents on which the Stamp Duty of £50 has been Paid. 
634. JOHN PLATT and WILLIAM RICHARDSON, Oldham, Lancashire, * Pulver- 
ising clay.” — 12th March, 1804. 
731. AUGUSTIN MOREL, Roubaix, “Combing filamentous 

materials.”— 23rd March, +64. 

642. HENRY EASTWOOD an! BENJAMIN MATTHEWS, Elland, Yorkshire, 
* Carding wool’ 14th March, :864 


677. JOHN DAUGLISH, Readiug, Berkshire, “ Aérated bread.”—i6th March, 
isfia. 

644 SAMUEL HOLMES, Strand. London, W.C., ** Lamps."—14th March, 1864. 

652. THOMAS CHAMBERLAYNE Cranbury-park, near Winchester, Hampshire, 
* Railway carriages.” 15th March, 1864, 

717. JOSEPH MCMORRAN, Oid-street, St. Luke's, London, “Cutting suet.’ 
—22nd March, (864. 

662. JOSEPH ROWELL, Aberdeen, N.B., *‘ Fences "—'5th March, 18 4. 

664 BENJAMIN DAY. Hoboken, Hudson, New Jersey, U.5., ‘* Kelief plates for 
printing, &c."— 5th March, 1664. 

685. JOSEPH BLEASDALE, Blackburn, Lancashire, “ Drawing rollers.”—i7th 
March i». 

699. LOUIS ADOLPHUS DURRIEU, Soho-square, London, 
March, 1864, 








Nord, France, 


“ Dyeing.” —18th 


Patents on which the Stamp Duty of £100 has been Paid. 

ha THOMAS SILVER, Philadelphia U.S.. and JOHN HAMILTON, Glasgow, 
* Regulating the speed of steam engines.”— 26th February, i560. 

| 6x0. ISAAC HORTON and ISAIAH KENDRICK, Southwark, Surrey, “ Steam 
bo lers "— 14th March, 18.0 

707. EDWARD COPE, WILLIAM COPE, and WILLIAM GEORGE WARD, New 
Ba-ford, near Nottingham, * .ace machinery.” - 17th March, 1*60. 

| 719. JOHN HARRIS HEAL, | ottenham-court-road, Londun, “ Spring mattresses.” 
— 9th March, 1*60. 

778. JOSEPH ALEXANDER MAXWELL, Chancery lane, London, “ Hydraulic 
engines * —26th March, \860. 

699. WILLIAM WEILD, Manchester, “ Winding yarn or thread.”—16ih March, 
1860 


8 
702. WILLIAM Wo0o0D, Monkhill, near Pontefract, Yorkshire, “ Yarns, &c.”"—~ 
16th March, 1860 





Notices of Intention to Proceed with Patents 
2880. CHARLES ERNESTO SPAGNOLETT!, Paddington, Middlesex, “ Improve- 
ments in arranging and comb ning apparatus for communicating between 
the guard, engine driver, and passengers in a railway train.’ — th November, 
1866 


2884. WILLIAM DARLOW. Tottenham Middlesex. and PHILIP WILLIAM SEY- 
MOUR, Canning-town, Essex, *‘ A new magnetic compound, applicable to the 
manufacture of art:cles ~uitable for curative and other and useful 
purposes.” 

28%7. WILLIAM HUMPHREY, Hunslet, near Leeds, Yorkshire, ** Improvements 
in furnaces for steam boilers.” 

2892. JAMES CLEMENT NEWEY,. Witton-road, Birmingham. “C rtain im- 
provements in the manufacture of clasps for stay busks, braces, belts, garters, 
boots, leegings, gloves, and bands.” 

2901. CHARLES SUTTON, Holloway-road, London, “ An improved toy to be 
actuated by steam.”—7th November, 1866. 

2906. JOHN HEYWOOD, Kilkenny, “ I in 
for making bungs and taps for b irrels and other utensils,” 

2911. RICHARD JOHN EDWARDS How, Middlesex, *‘ Improvements in the 
manufacture of emery and g ass cloth-, and iu dressing and prepa ing woven 
fabrics ‘or the same, and also in apparatus for cutting such cloths.” —8th 
November, 1x66. 

ans DAVID CRICHTON, DUNCAN (RICHTON, and WILLIAM DONBAVAND, 

* Improvemenis in looms fur weaving.” 
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512. EUGENE CHAPRON, | bourg mp in the of 

515. WILLIAM BARRATT, Earl-street, Bristol, Gloucestershire, ‘ Improve- 
ments in apparatus for boiling fats, oils, and bones, whereby to neutralise 
and avoid the escape of noxious gases.”” 

515. JOHN ALLISON, Brightlands, Reigate, Surrey, ‘‘ Improvements in steam 
boilers."—2th February 1867. 

517. JOHN ADDY HOPKINSON and JOSEPH HOPKINSON, jun., Hu? dersfield, 
Yorkshire. “ Improvements in furnaces for steam boilers, boiling pans, and 
other similar purposes. 

518. GEORGE DAWS. Penge, Surrey, *‘ Improvements in signalling on railways, 
and in avparatus connected therewith.” 

519. JAMES | SYME. Glasgow, Lanarkshire, “ Improvements in central fire 
cartridges. 

521. HENRY RAMUS DU PRE, Shellingford, Berkshire, ‘‘ A new or improved 
candlestick.” 

523. EDWARD FUNNELL, East-street, Brighton, Sussex, “ An alarum for the 
use of railways.’ 

524. | DWARD HELY, Lower Ormond Quay, Dublin, “ Improvements in the 

¢ - , ” 
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525. GEORGE YOUNG, Grangemouth, Stirling, N.B., “Certain improvements in 
amps.” 

526. JOSEPH LEWIS SHARMAN, Denmark-road, Northampton, “ Improvements 
in lasts for making boots and shoes.” 

527. CLEMENT MARTIN, Hammersmith, Middlesex, “ Improvements in steam 
engines.” 

529. JOHN TATHAM, Rochdale, Lancashire, “ Improvements in machinery ary 
preparing cotton, wool, and other fibrous materials for spinning.” 

531. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ** Improvements in | 
apparatus for expressing or extracting liquids from substances containing 
the same, and in the manufacture of a fabric employed therein.”—A com- 
munication from Theodore Poizot and Alphonse Druelie, Serancourt, France. 
—26th Fi , 1867. 

564. MURHALL WOOLRICH, Well House, Handley, Cheshire, “ Improvements 
in means and apparatus employed for the cure of the disease called ‘ foot- 
rot’ in sheep.” 

566. JOHN BELLERBY, jun., Yorkshire, “Improvements in machinery for 
grinding, crushing, bulling, or shelling various kinds of farm or vegetable 
produce, appl cable also to the crushing or grinding of minerals and other 
hard substances.” 

568. WILLIAM CLARK, Chancery-lane, London, “ Improvements in the means 
and apparatus for producing oxy Ken, and in the application of the same for | 





also applicable to the opening, closing. and securing the portholes of ships, 
and in the machinery or apparatus employed the:ein.” 

434. HENRY COOPER, Bunhill-row, London, “An improved construction of 
dining table.” 

435. JAMES PARKES. Stockport, Cheshire, “An improved instrument for 
giving answers to selected questions.” 

436. EBENEZER STEVENS, Pentonville-road, J.ondon, “ Improvements in 
means or apparatus employed to secure coal plates, trap doors, and other 
similar articies.” 

438. RICHARD HODSON, West Ham, Essex, “ Improvements in machines for 
punching iron or other metal plates,"’— 6th Fei 

440. ROBINSON THWAITES, EDWARD HARMER C ARBUTT, Bradford, Yorkshire, 
and JOHN STURGEON, Burley, near Lecds Yorkshire, “Improvements in 
hammers to be wo-ked by steam or other fluid.” 

441. COUNT ARTHUR DILLON, Boulevart St. Martin, Paris, “ Improvements in 
apparatus for raising stranded and sunken vessels.” 

442. WILLIAM HORATIO ee Royal ae nanan, oy “Im- 
P in the February, 1867. 

444. CHARLES WENNER Serwiah cee Rage ‘Certain improvements in 

apparatus for preventing ‘down draught ” in chimneys, which may also be 
applied for the purpose of ventilation. 

446. ANNE mp FOUSSET, Rue des Acacias, Paris, ‘‘ Improvements in the 

ished or paten 
cloth, and cther k like materials.” a 


448. AMAND BENIST, Ghent, Belgium, “Improvements in vernors for 
regulating the movements of steam engines that they never can doviews from 
50. tease baaame, Ne Surrey, “I: 

4 » New-cross, ‘mprovements in 
scutching flax or other fibrous cutenae aba for opening Bm pn < A 
ing fibrous materals (which have been previously made up into yarns and 
th eads). in order to prepare the same for spinning and o: her purposes.” 

452. HENRY YOUNG DARRACOTT SCOTT Ealing. Middlesex, ‘‘ Improvements 
in constructing the floors and roofs of houses and other buildings."—1lyth 

7 


456 THOMAS ARCHER, jun , Gateshead-on-Tyne, Durham, “ Improvements in 


machinery: or apparaius for breaking and grinding stone ores and other hard 
materials.” 


460. AUGUSTO ALBINI, New Broad-street-buildings, London, and FRANCIS 
AuGusTUs BRAENDLIN, Birmingham, “ lmprovements in ‘preech-loading 











1 and other purpuses..—A communication from Henri Adolphe 
Archereau, Boulevart St. Martin, Paris. 

570. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘*A novel method 
of cutting veneers.”—A communication from John Barus Wilson, New York, 
U.S.—28th Fe , 1867. 

572. RALPE AUGUSTINE JONES and JOHN COUPER HEDGES, Aylesbury, 
Bue " its in portable fire-escapes.” 

574. JOHN HENRY "JOHNSON, Lincoin’s-inn-fields, London, “ Improvements in 
machinery or apparatus for sewing and ornanmenting textile fabrics and 
other like goods, my | 4 the appliances connected therewith.”—A communi- 
cation from George J. i hiladelphia, Pennsylvania, U.S. 

578. BENJAMIN SHEARD, | Elmwood House, Batley, Yorkshire, ** Improvements 
in steam boilers a d other furnaces.” 

FREDERIC ANGELUS | PETER VANDEPUTTE, Ghent, Belgium, “An 
universal i speed regul for motive engines *’ 

582. JAMES GEORGE STIDDER and ROBERT MoRRIS, ao Surrey, 
“Improvements in axie shafts and axle-boxes.” ist March, 186 

586. JOHN WILD, jun., Oldham, Lancashire, ** Improvements in hone 
steam engines.” 

588. GEORGE MINGAY GARRARD, Gracechurch-street, London, “ Improve- 
ments in appara'us employed in mowing and reaping.” 

= THRING, Uppingham, Rutland, *‘ Improvements in stoves or 

places.” 

592. ANNE CATHERINE LAURYS, Louvain, Belgium, “A new and useful 
fabric for elastic stockings, stays, or corsets, bandages, and other similar 
and analogous articles.”—2nd March, 187. 














Inventions Protected for Six Months ang the Deposit of 
Complete Specifications. 
613. GEORGE aye Southampton-buildings, Chancery-lane, London, 
the of packing for the joints of steam 
engines, pumps, os for other purposes ”- A communication from Morris 
Bott cher Newark, New Jersey, U.S.—5th March, 1*67 
614, GEORGE HASELTINE, Svuthampton. buildings, Chancery-lane, London, 
“Au timproved ieed-water regulator fur steam boilers.”—A commun.cation 
from Jolin Wesley Doushty and “Benjamin Franklin Olmsted, Newburgh, 
New York, U.3. — ‘th March, 1867, 
623. WILLIAM EDWARD GEDGB, ‘Vellington-street, Strand, London, “ Certain 





| other substances. ’ 


018. WILLIAM CASSAP, Leadenhall-street, L ndon, “Improvements in means 
for expediting the putting out of ships” boats.” 

2920. SOLOMON WILLIAM WOODROFFE, Custock, Nottinghamshire, “ Improve- 
ments in the construction of privies, dust holes, commodes, wat: r-c:osets, 
=m, and tank covers, and for other similar purposes.”—9th November, 

866 


2928. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
‘Improvements in coffve hu'lers.”"—A communication from Albert Angell, 
Newb irgh, New York Henry Truman Bostwick Hayes, Medford, Mass., anu 
Andrew McKenney, Boston, Mas-achusett«, U.S. 

2932. GEORGE LITTLE. New York, U.S, “ Improven.ents in instruments for 
transmitting telegrams between remote places especially adapted for sub- 
marine and sub:erranean lines of communication.” 

2939 THOMAS SKAIFE su-sex-place, Regent’s Park, London, “ Improved 
apparatus to be ured in obtaining photograms ” 

2941. KOBERT LAKIN and JOHN WAIN, M h . “impr 
chines tor ~pinning «nd doubling cotton and other fibrous materinis,” 

2947. GEORGE CRAWSHAY., Gateshead-on-Tyne, Durham, and JOHN THOMAS, 
Neweastie-on-Tyne, Northumberland, “ Imp in the wr of 
scoria or slag of copper ores, or scoria from other ores coutaiuing iron, in 
order to extract the iron therefrom, and in refining pig or cast iron to 
improve the quality of wrought or cast iron.” 

2948. GEORGE CRAWSHAY, Gateshead-on-Tyne, Durham, and JOHN THOMAS, 
Newcastle-on-Tyne, Northumberland, * improvements in refining pig or cast 
iron for puddling into wrought or malleable iron.” 

| 2949. JOHN DENLEY, Chelt hi 
chimuey tops for the purpose of —R- or curing the down eat 

smoke.” —i0th November. 1866. 

| 2952. DIGBY MURRAY, Ormskirk, Lancashire, “ Improvements in apparatus 
to be used for lowering boats.” 

2953 JAMES INGRAM and HEINRICH STAPFER. Manch 
in apparatus for testing the luoricity of oils and other lubricants ”- 

2956. JAMES BENTLEY and WILLIAM HAMPSON, Manchester, “ Improvements 
in stretching woven fabrics during the processes of stiffening, sizing, drying, 
or finishing them.” 

2957. GEORGE CRAWSHAY, Gateshead-on- Tyne, Durham, and JOHN THOMAS, 
Newcastle on-Tyne, Northumbcriand, * in thet of 
titaniferous iron ores, and in extracting iron | therefrom, also for utilising the 
sc: ria produced.” 

29 0. ABDIEL HAWKINS, Hatton-garden, London, “ Improvements in sculptur- 





in ma- 

















| img or forming ornaine nial and other devices on and in marbie, stone, and 


— 12th November, 1866. 

2964. LEONARD BRIERLEY, Birmi 
steads cots and couches.” 

2965. GEORGE WHITEHEAD, Liverpool, ‘‘ Improvements in chimney tops or 
cowls,” 

2966. CHARLES MOSELEY, Manch “Imp 'y for the 
manufacture of india-rubber thread.” 

2967. WILLIAM STEVENSON MACDONALD, Manchester, “ Improvements in 
the method and means of cleansing textile and other fabrics and materials ; 
also ii. the me hod and means of cleansing and preparing textile and other 
fabrics and materials to be dyed or printed and dyed."—-13t2 November, 1866. 

2976. JULIEN FRANCOIS BELLEVILLE, Paris. “A new or improved spring 
reguiator, app'icable to various iudustrial purposes, also applicable as a 
pre-sure gauge.” 

2975. JAMES WHITEHEAD, 
looms tor weav ng.” 

2979. CLAUDE MARIE BATHIAS, Rue Montmartre, Paris, “An — 
apparatus for registering the speed of hinery or the d by 
vehicles.” 

2983. THOMAS SEAVILLE TRUSS, Fenchurch-street, “Im ts 
in the construction of pipes, and in the mode of joining the same for the 
transmission of gas, water, steaw, air, and other fluids,”—i4th November, 
1-66. 

2996. EDWIN CHARLES HODGES, Florence-street, a, Middlesex, “ Iin- 
provements in the construction of breech- re ar 

2999. THOMAS BARNABAS DAFT, Cleves-lodge, Church- ‘street, Cheleea, “ Im- 
provements in constructing harbours,”—15th M 

3018, DAVID KIRKALDY. Southwark, Surrey, “ An improved “instrument for 

ascertaining the correct measurements. 

$020 ISAAC EVANS, Birmingham, “ Improvements in braces.”—17‘ November, 

Isé . 
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sen. THOMAS WARDLAW, Toughmill, Dunfermline, N.B., ‘‘ Improvements in 
reaping machines 

3037. THOMAS WHITLEY, Cobden-street, Bradford, Yorkshire, ‘‘ Lmprovements 
in machinery tor Combing wool and other fibre.” 

303: JOSIAH LATIMER CLARK Westminster Chambers, Sang man 
London, * Improvements in electric telegraphs. ”"— 19th a . ie 

3048. JOHN ROBERTSON, M 
are aud controlling the pressure a ‘flow of fluids,"--20th | th nd 











in the jon of —— communication from r 
Francis Pivoda, Prague, Austria,—6th March, 186) 


056. WILLIAM CLARK, Chancery-lane, London, “ Improvements in sieam 
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potlers."—A communication from Laurent Chevalier, Boulevait St. Martin, 


3063. PETER GLEDHILL, Newcastle-on-Tyne, ‘‘ Improvements in machinery 
and apparatus to be used in cutting coal ani other minerals."—21st Novem 
3088 " FREDERICK ROBERT AUGUSTUS GLOVER, St. Peter's College, Cambridge, 
“An improved mode of, and apparatus for, raising and lowering persons, 
goods, or articles in dwelling houses and other buildi "—27th . 
1866. 





3112. NATHANIEL SOUTHGATE SHALER. Cambridge, Massachussetts, U.S., 
“Improvements in preserving animal and vegetable substances.” - 26¢h 
November, | 

3115. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘* Improvements in 
woollen and other yarn or twisted strands, and in the machinery or apparatus 
employed in treating the same.”—A communication from Tucker Cooper 
Lutton, Philadelphia. Pennsylvania, U.S.— 27th November, 1866. 

3128. RICHARD NORFOLK, Berverley, Yorkshire, ‘‘ Improvements in reaping 
machines and other agricultural implements, in which endless delivering 
chains are or may be employed, and in machinery for making such chains.” 

3129. HENRY TIMMINS, Soho-square, London, “ Improvements in furniture 
springs, and in the machinery to be employed in the manufacture of furni- 
ture springs.”—28¢h November, 1866. 

3152. WILLIAM CLARK, Chancery-lane. London, “ Improvements in the 
manufacture of green colouring matter.”—A communication from Jules 
Albert Schlumberger, Boulevart St. Martin. Paris. —30¢h Vovember, 1866. 

S. GEORGE BALDWIN WOODRUFF and GEORGE BROWNING, Cheapside, 
London, “Improvements in the construction of button-hole sewing ma- 
chines,”— 1st January, '867. 

125 CHARLES FREDERICK COOKE, Yorkshire. and JOHN STANDFIELD, Upper 
Stamford-street, Blackfriars, Surrey, ‘‘ Certain novel and improve? combina- 
tions and arrangements of differential wheel gearing, and its application to 
various purposes.”—18th January, 1867. 

215. EDOUARD BELLARD, Faubourg Noyon, Amiens, France, ‘* Improvements 
in lcoms for the manufacture of silk and other velvets.”—26¢h January, 
1867 


233. ALPHONSE DONNET, Lyons, Rhone, France, “ Improvements in the con- 
struction of water wells.” 

237. PETER JACK, jun., and ALAMETH COULTHURST, Nether Common, 
Paisley, “ Improvements in power looms for weaving terry and cut pile 
fabrics.” —°9th January, 1867. 

354 HERMAN EUGENE FALK, Meadow-bank, Winsford, Cheshire, ‘* Improve- 
ments in steam boiler salt pan, and other furnaces or fire-places for the 
better combustion of fnel.”—7th February, 1867. 

400. JOSEPH WESTWOOD Tredegar House, Bow, Middlesex, and ROBERT 
BAILLIE, Leyton, Essex, ** Improvements in iron safes, and for doors for the 
same and other purposes,” 

401. JOS#PH WESTWOOD, Tredegar House, Bow, Midd!esex, and ROBERT 
BAILLIE. Leyton, Essex, “ Improvements in iren piles and columns ” 

404. HENRY HOUPE, Tollington-park, Upper Holloway, Middl-sex, ** Improve- 
ments in outside lamps or lanterns for shop fronts, or other similar places.” 
—13th February, 18°7 * 

425. JAMES LAMBLE, Southampton, Hants, “ A new or improved composition 
for the coating and preservation of ships’ bottoms.”—15th February, 1867. 

449. HENRY ALDER, Grange-road, Edinburgh, *‘ I..provem in gas meters.” 
19th February, \867. 

471. HENRY WADKIT and CHARLES SHEPHERD, Cheshire, ‘‘ Improvements in 
burning or calcining limestone and cement, and in ovens or apparatus em- 
ployed for that purpose.”—2 st February, 1847. 

487. WILLIAM WALTON URQUHART and JOSEPH LINDSAY, Dundee, Forfar, 
N.B., ‘Improvements in power-loom lathes and in take-up, feed, or pro- 
gressive motions for power looms and other machines.”"—22nd February, 
1 





7. 

504, ISAAC MORRIS MILBANK. Greenfield-hill, Connecticut, U.S., “‘ Improve- 
ments in breech-loading fire-arms.” - 23rd February, 1867. 

560 STILLMAN BOYD ALLEN and JAIRUS HANDY WINSOR, Massachusetts, 
U.S. “ Generating heat by the admixture an* combustion of a hydrocarbon 
vapour, air, and the gaseous components of steam "—A communication from 
Henry Rutger Foote, Boston, Suffolk, Massachusetts, U.S.—28th Febru- 

, 1867. 

590. EDWARD THRING, Uppingham, Rutland, ‘‘ Improvements in stoves or 
fire-places.”—2nd March, 1857. 

613. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in the manufacture of packing for the joints of steam 
engines, pumps, and for other purposes.”—A communication from Morris 
Botticher, Newark, New Jersey, U.S. 

614. GEORGE HASELTINE, Southampton bui'diugs, Chancery-lane, London, 
**An improved feed-water regulator for steam boilers.”—-A communication 
from John Wesley Doughty and Benjamin Franklin Olmsted, Newburgh, 
New York. U.S —*th March, 1867. 

649. BENJAMIN SNOW, jun, Massachusetts, U.S., “‘ Having reference to 
scissors or shears.”—A communication from Ferez Christopher Clapp, 
Boston, Suffolk, Massachusett<, U.S. 

651. WILLIAM HENRY TOWERS, New York, U.S., “‘ A new and useful process 
whereby leather, wholly or partially tanned or animal tissue of any nature, 
is made hard. semi-elastic, and transparent. and rendered a fit material from 
which ‘0 manufactere combs, buttons, buckles, eye-glass frames, splints, 
knife-handles, articles of jewellery. and other articles now produced from 
vulcanised india-rubber.’’—7th March, 1867. 


All persons having an interest in ing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
16th March, 1867. 

1991, 10d.; 1922, Sd.; 1923, 4d ; 1924,4d.; 1925, 8d.; 1926, 4d.; 1927, 
Is. 4d. ; 1928. 84. ; 1929, 1s. 2d. ; 1930, 104. ; 1931. 1s. ; 1932, Sd. ; 1934, 4d.; 
1935, 104. ; 1926, 28. ; 1937, 8d.; 1938. 4d. ; 1339. 4d.; 1940, 4d.; 1941, 8d ; 
1947, 4d. ; 1943, 18. 2d.; 1944, 4d.; 1945, 6d.; 1946, 4d.: 1947, 10d. ; 1948, 
6d. ; 1949, 44. ; 1950, 1s. 44.; 1951, 10d. ; 1952, 1s. 2d.; 1953 4d. ; 1954, 4d.; 
1955. 10d. ; 1956. 44. ; 1957, Is.; 1958, 44. ; 1959, 2s 10d.; 1960, Is. ; 1961, 
4d ; 1962, 4d. ; 1963, 28. ; 1964, Is. 6d. ; 1965, 10d. ; 1966, 44. ; 1967, 4d. ; 1948, 
Is. 2d. ; 1969, 4d. ; 1970, 44. : 1971, 10d.; 1977. 4d. ; 1973. 4d. ; 1974, 4d.; 
1975, 44.: 1976, 40.; 1977, 8d.; 1978, 4d.: 1979, 1s.; 1980, 1s. 4d.; 181, 
4d.; 1982, 6d.: 1983, 14d. ; 1984, 10d.; 1985, 8d.; 1988, 10d.; 1987, 4d.; 
1988, 10d. ; 1989. 4d.; 1990, 44. ; 1991,4d.; 1992 1s 44.; 1993 4d.; 1994, 
8d. ; 1995, 6d. ; 1996, 10d.; 1997, 4d.; 1998, 4d. ; 1999, Sd ; 2000, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-o‘fice, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, South buildi 
Chancery-lane, London. 
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ABSTRACTS OF SPECIFICATIONS. 


ing descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, de. 
2127. J. VARLEY, Bolton, ‘* Steam engines "—Dated \8th August, 1866. 

The First part of this invention consists in various arrangements of levers in 
connection with the governor for varying the traverse of the cut-off oz expan- 
sion valves. The Second part of the invention is an arrangement for working 
the exhaust from the crosshead centre thereby, the exhaust being open at the 
commencement of the stroke, and remaining open until nearly the termination. 
The Third part of the invention consists in placing a casing all round the 
cylinder, and connected to both cylinder covers in horizontals in vertical 
cylinders to the cover and bottom, by means of thoroughfares so as to surround 
the cylinder entirely with steam, which will prevent condensation and equalise 
the expansion and contraction of the cylinder. The patentee also places the 
steam valves inside the casing on the shell of the cylinder, which brings them 
close to their work. The Fourth part of the invention consists in an arrange- 
ment of valves termed gridiron valves, such valves being worked on their side, 


and sliding longitudinally over the thoroughfares, thereby greatly lessening the | 


steam chambers. Also in using a double cam, or, if requisite, a single one to 
work the said valves, which gives them two motions each way, one motion for 
applying the steam and the other for cutting it off, thereby enabling the 
patentee to obta'n full area of port. The cam shaft is driven at half speed, but 
by placing a pair of eccentric wheels on the driving shaft and driven shaft, he 
varies the speed, an? applies the steam either quicker or slower, #s required. 
The Fifth part of the invention consists in an improvement in air pumps for 
horizontat or vertical engines, He casts or plants the hot well upon the top of 
the air pump in the delivery va'ves, or by placing the valves on the air pump 
cover these thoroughfares can be used as receivers for vapour, which will act 
as a cushion for the air pump. By having an arm planted or forged on the 
crank pin, to which he couples the air pump connecting rod, very much 
simplifies the present arrangement of air pump gearing for horizontal engines. 
2137. J. H. JOHNSON, Lincoln’;-inn-fields. London, ** Obtaining motive power.” 
—A communication.—Dated 20th August, 1866. 
This invention relates to an arrangement of centrifugal apparatus to be 


well-known manner, whatever may be the nature of such prime mover. This 
shaft is caused to iinpart a Yotary motion to one or more weighted bars which 
revolve on axes situate in the circumference of a circle, the centre of which 
coincides with the centre of rotation of the second shaft with which such axes 
revolve and are in connection. The second shaft is rotated by the centrifugal force 
developed by the rotation on their axes of the weighted bars, which should be 
of the same weight, and these bars should be free to rotate, whether the second 
shaft be revolving or not, so that the resistance can only be overcome solely by 
the centrifugal force produced, and not by the prime mover, the function of 
which is the simple rotation of the weighted bar or bars, which movement 
should always be capable of production, whether the second shaft is rotating or 
not. According to one mode of practically carrying out this invention, two 
weighted bars are employed, each rotating upon a separate axis of its own, 
parallel to the second shaft and connected therewith by crank arms of equal 
length on opposite sides of such shaft. Each bar may be slotted longitudinally, 
and within each slot slides an antifriction roller, carried by an arm attached to 
the shaft of the prime mover. Or in lieu of this arrangement a spur wheel 
may be fitted to the prime mover shaft, and caused to gear into corresponding 
spur pinions keyed on to the axes of the weighted bar.—Vot proceeded with. 


Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


2093. H. B. WHITE, Poole, Dorset, “ Apparatus for detaching ships’ boats.”— 
Dated \8th August, 1866. 

This a; paratus consists of a rod of metal, by preference galvanised iron, 
passing from end to end of the bottom of the boat, into which it may be sunk. 
This rod tarns freely on its own axis, whilst it is kept in its place either by 
means of metat eyes placed at suitable intervals, or by bearings bolted to the 
bottom of the boat. Atornear the middle of the rod a lever arm is secured 
thereto, at the outer end of which arm is formed a slot. This slot passes over 
ac tch, which is fitted to the bottom of the boat at one side, and by this arm 
and catch the bar is securely held in a given position. The lever arm can, at 
any moment, be released from the catch simply by turning the same. At each 
end of the rod is formed a projection having a slot or recess formed therein, 
which slot or recess receives or fits upon a staple or strong metal pin, furnished 
with an eye and carried by a separate eye secured to the bottom of the boat ; 
this slot or recess is so placed that, when the lever arm is secured by the catch, 
the staple or pin is held down, and then forms a continuous line with the rod, 
bat when the lever arm is raised and turned ovei the stuple is free to raise 
from the recess. Round the staples or metal pins, when held down by the recess 
at the ends of the rods, are passed hooks or rings attached to the ents of the 
chains by which the boat is suspended. It isevident that as long asthe staples 
are held down by the apparatus before described, the boat will hang by its 
chains from the davits or other points of suspension; but when the rod is 
turned round, so as to allow the staples to be raised out of the recesses, the 
weight of the boat will compel the staples to rise, and as they are thereby 
forced from the hooks or rings, the boat is instantaneously lowered, each end 
being set free at the same moment. Various alterations may be made in the 
details of this apparatus without affecting the principle of the invention.— Not 
proceeded with. 





Class 3.—F ABRICS. 

Including Machinery and Mechanical ations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
bries, &c. 

2128. S. MORTIMER, Bradford, “ Apparatus for combing wool, &c.”—Dated 

18th August, 1866, 

This invention relates to machinery for combing wool and other fibrous sub- 
stances commonly known as * Lister’s machine,” and in which the nipping 
jaws and the transfer comb are worked or operated by a single train of gear 
wheels from the main driving shaft «f the machine. The patentee states that 
there is a want of firmness or a springing or straining of the connecting parts, 
which is objectionable. and he remedies this by having a double train of gear, 
or a train from each end of the main shaft, to drive these parts with, by which 
he obtains a steady or firm action in the connecting and working parts of these 
machines, 

2131. 3. R. PLATT and E. HARTLEY, Oldham, “ Slubbing and roving frames.” 

— Dated 20th August, 1865. 

The patentee claims, First, the application and use of a friction clutch box. 
brought ito operation by the removal of one incline on a plate from contact 
with a disengaging pin, and so adjusted that a second incline thereon shall at a 
proper time axain disengage the said clutch box, or any equivalent means, as bs 
twu pins in the cone a id one oscillating incline, or one complete rotation of the 
cone at each reiease, and the employment of wheels having teeth proportioned 
to the changes required. Secondly, the adjustment screw and key or keys, and 
the grouves above described, by which the said cones are tightened or released. 
Thirdly, the two cams by which the adjustable catches which control the descent 
of the weight are engaged and released. 





Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
2142. W. E. GEDGE, Wellington-street, Strand, London, “ Portable mill.”—A 
communication.— Dated 2ist August, 1566. 

This improved portable mill is composed of a hopper, into which is to be pat 
the corn, barley, or other mutter to be ground A distributing spout passes 
these matters into a funnel, a cap or wheel having three points or spokes, and 
the axle thereof turns at the sa.ze speed as the running stone, giving motion to 
the said spout. The funnel which receives the grain from the spout passes it 
directly on to the bed-stone. Checking gear is provided to regulate the speed 
in the bolting compartment, and the grist passes by a mill scuttle from the 
drum into the bolter, The drum or casing enclosing the stones has a cover or 
lid in two pieces, in order to facilitate getting at the eye of the runner. Barley 
or oats ground for cattle or analogous maiters pass by another scuttle to the 
outside to be received in sacks. The mill is provided with an ordinary bolting 
room or compartment, from the floor of which the flour is withdrawn through 
two small dovrs by the aid of ascraper. A scuttle receives the bran lifted at 
the tail of the bolting room by a gatherer. The mill is driven by the aid of a 
pulley and band from an agricultural engine, which always travels with the 
mill, and is worked by two horses, or it may be driven by any available power.— 
Not proceeded with. 

2154. F. HOWARD, Bedford, “ Self-raking reaper.”—A communication.— Dated 
22nd August, 1866. 

This invention relates to an improved arrangement of machinery to be 

applied to reapers for the purpose of gathering up the corn and bringing it 


i | 
under the action of the cutters, and also of sweeping off the cut corn trom the | 


side of the platform and delivering it in sheaves upon the ground.—Not pro- 
ceeded with. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, ce. 
2206. T. DAVIS, Roundhay, York, “ Apparatus for ventilating diwelling-houses* 
&c."—Dated 27th August, 1866. 

The patentee claims the use, in various forms and manners, as set forth, of 
what is here styled a “ perflator,” in combination with the “ perhaustor,” and 
the occasional use, where necessary, in conjunction with these of a gas-burner, 
or other rarefying agent, to give additional force to the current of air, so as to 
craw off from the room or apartment the foul, heated, or contaminated air 
contained therein. 

2208. J. PROCTER, Upper Kennington, London, “ Chimney pots or terminals.”— 
Dated 28th August, 1866. 
This invention has for its object the construction of a chimney pot or terminal 


that shall effectually prevent a down-draught. For this purpose the inventor | 


forms or fixes inside such pot or terminal two or more sloping plates or pro- 
jections, situated at any convenient distance one above the other. These 
plates or projections spring alternately from opposite sides of the pot and 
project upwards at any suitable angle,each one passing somewhat beyond the 


centre line of the pot, so that the edge of the one above overhangs the one | 


below. At the part of the pot from which these plates or projections spring 
apertures are formed in the sides of the chimney pot, so that any wind entering 
the top of the chimney will be caught by and made to pass down the upper 
surfaces of the projections or plates, and will thus be conducted out through 
the before-mentioned apertures ; and in the same way air entering through the 
side apertures will pass along the sloping surfaces and be conducted up through 
the top of the pot into the open air again. By making the edge of the upper 


plate overhang the one below it will be evident that all, or nearly all, the wind | 


will be caught and guided out as described.— Not proceeded with. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
2058. L. E. WILLIAMS, Halifax, Yorkshire, “* Explosive shells.”—Dated \0th 
August, 1866. 

This invention consists in constructing shells in one or more cent al or 
radial chambers, dividing the shell into sections and other chambers, one in 
each section, each having an aperture for charging in which fuses are 
afterwards inserted. The object of this invention is to produce a number of 





applied to any prime mover, whereby an increase of power is obtained in as 
much as centrifugal force is utilised and combined with the power or force of 
the prime mover with which such centrifugal apparatus is comvined. In carry- 
ing out this invention two rotating shafts are employed, hoth situate in the 
same vertical plane; one of these shafts is rotated by the prime mover in any 





2061. G. W. RENDEL, Newcastle-upon-Tyne, “ Manufacture of coiled iron tubes 
or cylinders used in the construction of cannon.” —Dated \0th August, 1866. 

This invention consistsin the application ot rollers for the purpose of rolling 

the tube or cylinder out to the exact diameter and of the accurate thickness 


required, by which process the quality of the material is improved, and a 
great portion of the waste incident to the ordinary mode of manufactwer 
avoided, — Not proceeded with, 

2133. W. WELDON, Highgate, “ Ordnance,”—Dated 20th August, 1866. 

This invention consists essentially in,forming a piece of ordnance of | 
plates of metal of segmental or wedge-shaped transverse section, and securing 
these plates together by means of suitable rings, and, if necessary, or if pre- 
ferred, lining the hollow cylinder so formed with a suitable skin. ‘The invention 
also consists in a method of strengthening guns constructed in other ways. 





Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, de. 

2096. C. BROWN, Mark-lane, London,‘ Apparatus for consuming smoke from 

gas and other lamps.” — Dated \5th August, 1806. 

This invention relates to a new or improved apparatus applicable to the 
globes of lamps in which gas or oil is burned for the purpose of consuming the 
carbon or smoke escaping from the flame, and consists of a ring of metal to 
which is affixed a cylinder of wire gauze of a slightly tapering form, sur- 
mounted by a dome or cap of similar gauze, in the centre of which is a handle 
for the purpose of adjusting or removing the apparatus to or trom the globe of 
the lamp.— Not proceeded with. 

2118. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Stuffing for mattresses, 
chairs, seats, &c.”"—A communication.—Dated lith August, 1866, 

This invention consists in the employment of sponge, suitably prepared for 
the purpose. for stuffing for mattresses, chairs, seats and other uses for which 
it may be applicable. 





MEETING OF ENGINE DRIVERS AND FIREMEN, 

AN important meeting of the members of the London branches 
of the Engine Drivers and Firemens’ United Society was held last 
evening ut Exeter Hall. The crowded state of the room testified 
to the interest taken in the proceedings. 

The chairman, Mr. Edwards, of the 7rain opened the meet- 
ing by alluding to the objects of the society, and impressed 
upon all present the necessity of moderation and fairness in their 
demands. He called attention to the fact that the sympathies of 
the public and the press were with the movement, and strongly 
denounced resort to strikes as a means of obtaining redress. He 
felt assured that success would eventually crown their efforts, and 
counselled that when satisfaction was obtained it should not be 
assumed that it was a triumph, and that no unworthy feeling of 
exultation should be expressed. 

The first resolution was then proposed by Mr. Edson, a driver, 
and was as follows :—‘*That this meeting urges upon the depu- 
tations to the various boards of directors the importance of 
adhering to the memorial for ten hours a day, the mileage and the 
scale of wages as agreed upon at the conference in November last.” 
In drawing the attention of those present to this resolution, Mr, 
Edson dwelt at length upon the evil effects of overworking the 
men, and detailed many instances within his personal expe- 
rience of such abuses. He showed how many accidents had 
occurred through inattention, on the part of the driver, in- 
duced by fatigue. He explained that there was no objec- 
tion whatever in completing a journey which might exceed 
the stipulated ten hours, but overtime was not desired. There 
should be some tax upon overtime, not because the men could 
altogether object to work occasionally beyond their specified 
time, but by way of discouraging employers from having unneces- 
sary recourse to it. He also alluded to the present low state of 
wages in the north-eastern portion of the country; he stated that 
firemen were getting 2s. 4d. to 2s. 8d., and drivers 4s. and 4s, 6d, 
per day. If the directors offered to meet the men part way he 
advised that such proposals should be well received; and after 
detailing the hardships of a driver's life, and informing the 
audience of the acquittal of Ray at Lewes but a few hours 
before, which news was received with deafening applause, he con- 
cluded by naming 150 miles per day as the standard mileage to be 
performed. 

Mr. Bodley, also a driver, seconded the resolution, and ex- 
pressed his disapproval of the comparison made by some between 
engine drivers and fitters. Drivers, he stated, were paid infinitely 
better twenty years ago than they are now. He agreed with the 
proposed mileage, and stated that on the Great Western one train 
was in the habit of doing seventy-seven miles in one hour and a- 
half. The resolution was then carried unanimously. 

The second resolution was to the effect ** that the settlement of 
other points in the memorials which are chiefly local or exceptional 
be left to the discretion of the various departments.” Mr. Castle, 
the proposer, commenced by expressing his objection to the strike 
system, and urged as a remedy the establishing of courts for the 
express purpose of arranging disputes between masters and men, 
No less than fifteen memorials had been sent in, and a strike, if it 
did occur, would doubtless prove very serious. He was not sure 
that, considering the present depreciated condition of railway 
property, they might have delayed their movements a little 
longer. He disapproved of any‘appeal to Parliament, on the ground 
that, when the matter was previously referred to in the, House, Mr. 
Milner Gibson expressed his opinion that it was not for the 
House to move in the matter, and that the remedy lay with the 
men themselves. He drew attention to the clause inserted in the 
memorial to the Brighton Company, with regard to the use of 
abusive language to the men, and expressed his opinion that the 
| fact of such language being frequently made use of had only to be 
resented to the directors to prevent a renewal. There was a 
strong objection on the part of the press to the clause which re- 
ferred to the appointment of firemen to the position of drivers by 
seniority; this clause was only inserted to obviate favouritism, but 
he recommended that it should be abandoned if necessary, and 
| regretted that so trifling a matter as the great-coat question should 
| have been made prominent. 

Mr. Howe, a Midland driver, in seconding this resolution, further 
| advised conciliation and the abandonment of sinall details if neces- 
sary. He did not think that there would be any opposition on 
the part of the varicus boards to meet their wishes, provided they 
were expressed in a fair and open spirit. He stated emphatically 
that a strike was never contemplated on his railway, although the 
memorial had been sent in no less than five months ago. This 
resolution was also carried. 
| Mr. Jessop, in proposing the third resolution — “‘ That 
this meeting disclaims, on behalf of the engine-drivers of 
England, any intention by their present movement of em- 
barrassing directors or inconveniencing the public; but having 
endeavoured in various ways during the last five years, to 
get their grievances adjusted, they think that the concessions 
| which they ask should now be granted”-—began by detailing his 
| experiences of engine driving, and showed that owing to the many 
| unsuccessful attempts on the part of the drivers throughout the 
kingdom to obtain a satisfactory response to their demands, it was 
| absolutely necessary to establish a society for the purpose of 
| making their claims. He urged upon the public in general that it 
| is really unsafe to travel benind overworked drivers, and entered 
into numerous arguments to prove that engine drivers should at 
least be placed on an equality with other skilled artisans, cer- 
tainly not superior to them either in intelligence or working 
capabilities. 

Mr. Peckett seconded the motion, and in doing so also alluded to 
| previous unsuccessful attempts to obtain redress. Ten hours were 
almost universally acknowledged as a day’s work, and why should 
it not be so with drivers and firemen? He incidentally remarked 
| that there were 13,000 men in the movement, and suggested as a 
reason for the low pay they were then receiving, the present state 
of railway competition, and the mania for constructing exten- 
sions. He made numerous statements as to the scale of wages 
now in use, and expressed his reluctance to try the last resource. 
The clause as to seniority of firemen, he considered, was too 
trifling to be inserted in the memorial. 

This resolution was also carried, and Mr. Thompson, the chair- 
' man of the society, then addressed a few words to the meeting; 
| and after carrying a vote of thanks to the chairman and those 
| who had come from a distance to attend, the meeting broke up. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

Iron TRADE: Little Change: Favourable Reports from same Lo- 
calities ; Great Rise in Exports—Factory AND Ww ORKSHOPS 
Butts: Resolutions of Birmingham Manufacturers: Of Iron- 
masters: Of Ironworkers: Of Wolverhampton Manufacturers— 
GREAT MEETING OF IRONMASTERS IN LONDON—HARDWARES- - 
Coat—ReEpvuction 1n Tin—LocaL Companres — BoaRD OF 
TRADE RETURNS FOR JANUARY : Metals and Markets Specified. 


THERE is very little to report of the staple trades of the West 
Midlands that is favourable. The demand for finished iron 
throughout the district generally is very slack, but it was re- 
yorted to-day that a considerable improvement was manifesting 
itself at the leading works in the Stourbridge and East Worces- 
tershire localities, where certain employers hoped soon to be able 
to give their men five days’ work a week. These reports, were, 
however, exceptional, ‘the majority of the ironmasters reporting 
no change upon the state of things during the past fortnight, with 
even more unsatisfactory prospects arising out of the increased 
difficulties which present themselves in the railway market, 

Whilst, however, the home trade keeps very dull in all but the 
sheet department, the fact of the past year, bad as it was gene- 
rally, showing an increase upon 1865 of upwards of 64,000 tons in 
the quantity of the iron exported, was held to be an encouraging 
feature, especially now that the American Tariff Bill has been 
defeated. ; ; s an 

The export of steel and iron of various kinds from the U nited 
Kingdom last year was unprecedentedly large, amounting to 
1,681,992 tons, against 1,617,509 tons in 1865, 1,502,964 tons in 
1864, 1,640,649 tons in 1863, 1,501,451 tons in 1862, 1,322,694 tons 
in 1861, 1,442,045 tons in 1860, 1,465,191 tons in 1859, 1,349,058 
tons in 1858, and 1,532,386 tons in 1857. If it be said that the in- 
crease in the ten years has not been very striking, such a remark 
cannot be made if the comparison is carried back for a further 
period of ten years. Thus, in 1856, Great Britain exported 
1,438,900 tons of iron and steel, as compared with 1,092,735 tons 
in 1855, 1,196,663 tons in 1854, 1,261,272 tons in 1853, 1,035,884 
tons in 1852, 919,479 tons in 1851, 783,424 tons in 1850, 709,492 
tons in 1849, 626,141 tons in 1848, and 549.709 tons in 1847. 
Great Britain has thus multiplied threefold her exports of iron and 
steel during the last twenty years. The value of the iron and steel 
exported last year was £14,829,369, as compared with £13,471,359 
in 1865, £13,310.484 in 1864, £13,150,936 in 1863, £11,365,150 in 
1862, £10,326,646 in 1861, £12,151,997 in 1860, £12,314,437 in 1859, 
£11,197,072 in 1858, and £13,603,337 in 1857. _ In the year 1847 the 
value of the iron and steel exports was only £5,265,779. 

The Factory and Workshops Bills are, as may be expected, ex- 
citing a large amount of interest amongst manufacturers in Bir- 
mingham and the other portions of this district. Ata meeting of 
the Birmingham manufacturers on Monday the resolutions which 
had been passed by a sub-committee were adopted. These resolu- 
tions were as follows:—Ist Resolution ‘*That any Act for the 
regulation of labour in this town should apply alike to all ‘ manu- 
factories’ and ‘workshops,’ irrespective of numbers employed, 
and all should be subject to the same inspection. The provisions 
contained in the two Acts referred to would give great advantages 
to manufacturers employing less than 100 persons.”—2nd Resolu- 
tion.—‘* That in the opinion of this committee many of the pro- 
visions of the Factory Acts Extension Bill are inapplicable to the 
trades of this town, but the proposed bill for regulating the hours 
of labour for children and young persons in workshops is more 
adapted to its varied industries. The committee are of opinion 
that any legislative restriction on the labour of women is unneces- 
sary. The committee entirely approves the provisions of the 
Workshops Act, forbidding the ry anger of children under 
eight, but they respectfully suggest that children should be con- 
sidered as young persons at twelve instead of thirteen.”— 3rd Reso- 
lution-—‘‘ The committee would respectfully recommend, in lieu 
of the educational provisions of the Factory Acts, an adoption of 
the principle of the bill introduced by the Right Hon. C. B. 
Adderley and Sir Stafford Northcote in 1860, which has been 
approved by Mr. Gladstone, and which provides that no child 
should be employed in any kind of labour for wages under twelve 
unless he can read and write, or that the employer should under- 
take that the child should attend school whilst in his employment 
not less than twenty hours per month, until the child has attained 
the age of twelve.” ro? 

A meeting of the panel of the Ironmasters’ Association was 
held in Wolverhampton on Monday, and a deputation was ap- 
pointed to attend the general meeting of the iron trade which was 
Reld in London on Wednesday, called by the Staffordshire Iron- 
masters’ Association. We understand that the principal points 
which the trade wish to have altered are those to reduce the age 
at which boys shall be allowed to work in mills and forges from 
thirteen to twelve years. It is urged that as the bill now stands 
no boys can be engaged in the ordinary operations of ironmaking 
until they are thirteen years of age. The fact is the half-time 
system will not apply to ironworks, as the operations are carried 
on by night as a as by day, and the half-time system would 
require four sets of boys, and a radical change in the whole 
method of working. This is not the case with industries which 
are carried on during the day only. The next objection is the pro- 
posed half-holiday on Saturday. This would compel iron manu- 
facturers to close their mills and forges at two o'clock on Saturday, 
as the regulation would not only apply to boys but to youths 
under eighteen years of age. There is no reason for this rule as 
far as ironworks are concerned, because the employ(s, as a body, 
are never wanted on Mondays, so that they always secure one 
holiday a week naturally, while the occasional ones are very 
numerous. Nor is it the rule to carry on the Saturday’s 
work beyond four or five o'clock, so that altogether there seems no 
necessity for introducing this clause at all. Another point 
objected to is the simultaneous meal times. This would be im- 
practicable in an ironworks, as it would be impossible to get all 
the furnaces to work alike, and a simultaneous stoppage of half an 
how for breakfast and an hour for dinner would result in the 
spoiling of a large quantity of iron each day. The nature of the 
work allows of frequent alternations of rest. The puddlers have 
a long interval between each heat when the iron is melting, and 
millmen have also frequent periods when no work can be done. 
Thus there are ample opportunities for taking refreshment. The 
trade object also to the different arrangements which are to be 
introduced in enforcing the Acts. The larger manufacturers, and 
all ironmasters, are to be under the supervision of the factory in- 
spector, but the smaller concerns are to be looked after by the 
local authorities. Representations on these points were made to 
the Government before the second reading of the bill, which was 
fixed to take place to-day (Friday). 

The operatives at the ironworks in the Brierley-hill district met 
also on Monday, and passed a resolution, in which they said that 
“The meeting fell in with and gave such a desirable measure its 
unanimous approbation and support.” 

On Wednesday a committee of ironmasters, manufacturers, and 
others, of whom Lord Lichfield is the chairman, met in Wolver- 
hampton, and it was resolved :—“‘ That this meeting is of opinion 
that the proposal of the Government to legislate in the matter 
of the regulation of the employment of children and young per- 
sons by the two bills now before Parliament is highly inexpedient; 
but that one bill, known as the Factory Acts Extension Bill, 
modified so as to suit particular manufacturers, may be made 
adequate for the purposes contemplated.” Next, it was resolved 
that the educational clauses of the Factory Acts ‘‘ ought to be sup- 
plemented by some clause tending to encourage, if not enforce, the 
attainment of a certain standard ¢f education previous to employ- 
ment.” A sub-committee was oS to examine the bills now 

e committee together again after 


before Parliament, and to call t 





the second reading, and the committee adjourned. It will be seen 
that the Wolverhampton manufacturers and the ironmasters are 
opposed to the Birmingham men in respect of their estimate of 
the workshops’ bill, which the latter think should be the basis of 
one measure, but which the former condemn, whilst they generally 
approve the Factory Acts Bill. 

Like the iron trade the general hardware trades are generally 
unchanged, keeping very dull. 

— is in pretty good demand, and prices are very firm for best 
samples. 

A rise of £2 a ton in tin was declared here on Tuesday, making 
common £92 and refined £95. 

The Birmingham and Staffordshire Gas Company are dividing 
their maximum legal dividend, and at’ Midsummer will reduce the 
price of their commodity to 2s. 5d., 2s. 7d., and 2s. 9d. per 
thousand, according to quantity. Their present tariff is 2s, 6d., 
2s. 9d., and 3s. 

The Birmingham Gas Light and Coke Company are dividing 
9 and 74 per cent. per annum to their old and new shareholders 
respectively. They carry forward £1125 upon the half-year, their 
reserve fund has nearly reached the maximum legal amount, 
and they are now about to reduce the price of their commodity 


also. 

The Wolverhampton corporation have appointed a sub-commit- 
tee to negociate with the Wolverhampton Waterworks Company 
with a view to the purchasing of that property for the town. A 
clause in the bill of the company gave the corporation power to 
purchase within a given time. That time has nearly elapsed, and 
the company are now seeking parliamentary sanction to amalga- 
mate with the South Staffordshire Waterworks Company. 

The Board of Trade returns for January, just pubtished, show 
a large decline in the total declared value of exports of British 
and Irish produce, as compared with the corresponding month of 
last year, but a considerable increase upon 1865. The exportations 
in the month of January, 1867. are given as £12,786,842, against 
£14,354,748 in 1866, and £10,489,339 in 1865. 

The metal trades exhibit an advance only in copper, brass, and 
tin-plates. Iron and unwrought steel figure for £720,255 against 
£927,574 in the corresponding month of last year. Pig and 
puddled iron declined but slightly, from £86,216 to £86,161; but 
bar, angle, bolt, and rod iron fell from £177,303 to £110,544. The 
decline extending to all the principal markets except France; and 
railroad iron from £234,135 to £125,730, the United States, how- 
ever, exhibiting a large advance. Iron wire fell from £34,127 
to £24,848, exclusive of telegraph wire and apparatus, 
which also declined from £28,159 to £4079. Iron castings 
fell from £50,668 to £21,703, the decline extending to all 
countries except Russia, which shows an advance from £272 to 
£449. Hoops, sheets, and boiler plates fell from £115,791 to 
£91,886; Russia, Holland, and Spain, and the Canaries alone 
exhibiting any increase. Wrought iron declined from £125,827 to 
£124,106. Russia, Prussia, France, Spain and the Canaries, 
Africa, and India showing a slight increase, and Australia a large 
decline. Old iron for re-manufacture was exported to the value 
of £16,172 against £1024 last year, and unwrought steel figures 
for £92,105 against £74,483. Unwrought copper rose from 
£18,550 to £38,355, extending to all the principal markets, but 
chiefly in the exports to Holland; and wrought copper from 
£106,857 to £135,036. Brass declined from £18,167 to £10,581 ; 
the total declared value of copper and brass exported is given as 
£185,873 against £149,319 last year. Lead fell from £43,538 to 

/22,142, extending to all countries except France. Unwrought 
tin fell from £37,353 to £15,300, Russia and Turkey alone show- 
ing an advance upon last year; and tin-plates rose from £122,422 
to £124,922. Zinc fell from £12,247 to £6,290. 

Steam engines rose from £91,469 to £113,839, the exports to 
France and Egypt showing a large advance, and Australia a great 
decline. Other sorts of machinery fell from £193,321 to £158,544, 
the decline extending to all countries except Holland, Belgium, 
the Hanse Towns, and Spain and the Canaries. Fire-arms exhibit 
an increase from £19,407 in January, 1866, to £38,405 in the 
present year. Cutlery advanced from £38,333 to £40,866, but 
heavy hardware fell from £31,944 to £25,361, and lighter goods 
from £24,832 to £186,989. The total value of hardware and cut- 
lery exported in January was £253,216 against £312,109 last year. 
The United States and Australia account for nearly three-fourths 
of this difference. 

The metals imported in January comprise 1323 tons of bar 
iron, 276 tons of unwrought steel, 1553 tons of pig and sheet lead, 
391 tons of zinc, 1861 tons of copper ore, 2554 tons of copper 
regulus, and 2160 cwt. of unwrought and partly wrought copper, 
against 812 tons of bar iron, 101 tons of unwrought steel, 881 
tons of pig and sheet lead, 818 tons of zinc, 3556 tons of copper 
ore, 592 tons of copper regulus, and 5700 cwt. of wrought and 
partly wrought copper in the corresponding month of last year. 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent. ) 


THE Iron TRADE: The Amerwan Tariff Bill: An Agreeable 
Surprise; Future Demand from the States : The Inquiry from the 
other Foreign Markets: Home Business: Uncertain Prospects: The 
Tronfoundries-— TIN-PLATES — THE STEAM AND House Coa 
TRADES: Great Scarcity of Shipping: Reduction in the Wages of 
the Coke Burners—MINERA MINING COMPANY --FREIGHTERS’ 
GRIEVANCES IN MONMOUTHSHIRE—THE THREATENED STRIKE 
oF ENGINE-DRIVERS—NARROW GAUGE BETWEEN NEATH AND 
Port TaLBoT—HALF-YEARLY MEETING OF THE MONMOUTHSHIRE 
RAILWAY AND CANAL COMPANY-—-THE NEWPORT AND BRISTOL 
Steam PackeT CoMPANY—THE UNITED MERTHYR COLLIERIES 
CoMPANY (LIMITED). 

IN a previous report it was announced that no doubt was enter- 
tained in this district of the passing of the new American Tariff 
Bill, and pretty nearly all parties had made up their minds to an 
almost entire cessation of demand for iron from the States once 
the new tariff came into operation. As might therefore be 
imagined, the telegram in the daily papers that the bill had been 
virtually defeated for at least the present session of Congress, 
proved an agreeable surprise, and strong hopes are now entertained 
that for many months to come there will be a fair trade doing 
with the States. The exports to that country are not, of course, 
expected to keep up to what they have been since the commence- 
ment of the year, for it is well known that a large portion of the 
iron sent out was for storing in the warehouses in anticipation of 
the Tariff Bill passing, and the holders would then have the 
benefit of any advance in prices. No doubt some of these specu- 
lators will be greatly disappointed, for they anticipated making 
large profits through the enforcement of additional import charges. 
There is no material change to note in the continental inquiry, 
but few orders being as yet offered. From the East Indies fresh 
contracts are looked forward to, and on South American account 
a little revival is considered probable. No one seems to be able to 
give anything like a reliable opinion as to the prospects of home 
business; one day a gleam of hope starts up, and the next it is 
again dissipated by uncertain rumours. The difficulties of the 
railway companies, and they seem to be increasing, are the chief 
cause of this continued dulness, and, until they are removed, 
there is no hope of anything like a tangible degree of improve- 
ment taking place. The ironfoundries are a little better em- 
ployed. 

Tin plates are selling freely, 30s. to 32s. per box being obtained 
for charcoal I. C. delivered at Liverpool. 

For steam coal the demand is better from some of the conti- 
nental markets, and the heavy stocks which had accumulated at 
foreign stations are evidently considerably reduced. Barely an 
average — is taken by the mail packet companies, and the 
shipments of Welsh coal at Birkenhead are about stationary. 
Want of tonnage is severely felt, the long continued easterly 
winds having prevented a large number of vessels from coming up 











the Channel. The inland traffic has also been obstructed by the 
heavy falls of snow. Coastwise there is a moderate demand for 
house coal. West of England and Irish orders not coming in quite 
so freely as desired. Proprietors find it difficult to keep their 
collieries going with arity, owing to the great scarcity of 
vessels. Coke commands a slow sale, and the proposed reduction 
in the wages of the burners is expected to be carried out without 
opposition. 

A dividend of £3 5s. per share has been declared by the Minera 
Mining Company out of the profits of the Christmas quarter, mak- 
ing the enormous sum of £375,570 distributed in dividends in 
thirteen years, or an average of 65 per cent. per annum. This is 
something like profitable mining. 

A conference took place on Tuesday between the Monmouthshire 
railway directors, the freighters on the line, and the directors of 
the Newport Dock Company, in reference to the extra penny per 
ton charged by the railway company since the Ist of March on 
certain dock traffic. The railway directors announced their inten- 
tion of adhering to the extra penny tonnage, and consequently the 
interview terminated without any arrangement being arrived at. 
The matter is of great importance to the colliery proprietors, who 
ship large quantities of coal, and it is not improbable that it will 
result in litigation with the railway company. 

Wales, as well as England and Scotland, is troubled with the 
threatened strike of engine-drivers, and a memorial has been pre- 
sented to the boards of several local companies, asking on be 
of the men for an increase of wages and a reduction in the hours 
of labour. As to the latter point it is generally agreed that there 
ought to be a re-arrangement of the hours, but the question of an 
increase in wages will not be so easily settled, for there is a strong 
opinion that, compared with the earnings of other skilled work- 
men, the engine-drivers are remarkably well paid. Every effort 
will no doubt be made to avoid a strike, while on the other hand 
it is clear that the threats of a turn-out will not induce directors to 
accede to what they ider unr ble demands. 

In a previous report it was hinted that on some portions of the 
South Wales section of the Great Western there was every proba- 
bility that the narrow gauge would soon be laid. It is now 
announced that arrangements are in progress to add a third rail 
from Neath to Port Talbot, thus bringing the Vale of Neath 
narrow-gauge system into direct communication with the Briton- 
ferry docks and the important copper, iron, tin-plate, and coal 
works in the neighbourhood of Port Talbot, belonging principally 
to the Governor and Company of Copper Miners. The cost of this 
extension is to be borne by private parties, under a special agree- 
ment with the Great Western Company 

The half-yearly meeting of the Monmouthshire Railway and 
Canal Company was held on Wednesday, Mr. Crawshay Bailey, 
M.P., in the chair. The chairman, in moving the adoption of the 
report, said the cause of the decrease in the dividend was the 
falling-off in the traffic consequent upon the depressed state of 
trade. The Sirhowy bill, which they had intended opposing, was 
withdrawn, and negociations were in contemplation with the view 
of leasing or entering into a working arrangement with that line. 
Mr, Cartwright repeated his opinion that they had thrown 
£61,000 away in purchasing the Brecon canal. He congratulated 
the shareholders on the turn affairs had taken as regards 
the Sirhowy, and hoped the steps in view by the board 
which result in the acquiring of that line by the Mon- 
mouthshire. Taking all circumstances into consideration, he 
considered the company was in a satisfactory position. Mr. 
Batchelor suggested the closing of the regulating account, and 
that if a favourable opportunity presented itself they should en- 
deavour to lease the Brecon and Merthyr system. Mr. Lyne con- 
demned the course which t':e directors had taken in attempting to 
saddle the freighters with an extra toll of one penny per ton for 
certain dock traffic. After some further discussion the report was 
adopted, a dividend at the rate of 54 per cent. was declared for the 
half-year, and the retiring directors were re-elected. 

A dividend at the rate of 7} per cwt. per annum has been 
declared for the past half-year by the Newport and Bristol Screw 
Packet Company. 

Vice-Chancellor Stuart has decided that the voluntary winding- 
up of the United Merthyr Colleries eres (Limited) should be 
continued subject to the supervision of the Court, and with liberty 
for any shareholder to apply at any time for the protection of the 
Court, if there was any grievance to complain of. It transpired 
pet = proceedings that £9000 had been expended in rigging 
the market. 








THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE AND DERBY- 
SHIRE. 


(From our own Correspondent. ) 


THE IRoN TRADE: Slight Improvement : Hopes that the worst part 
of the Depression has past: Settlement of the Dispute: North- 
Jield and other Works: More Activity in Rails and the Steel Trade 
generally— THE ARMOUR PLATE EXPERIMENTS AT PORTSMOUTH — 
THE TRADES UNION CoMMISSION—THE SHEFFIELD TRADES: 
Continued Depression in most Branches—StaTE Or TRADE AT 
LEEDS—RATES OF WAGES PaID IN SHEFFIELD MANUFACTORIES— 
THe Coat Trape-- Brisk Business: 7he Export Trade of Grims- 
by during February—DERBYSHIRE—THE IRON TRADE: Rather 
more Doing: Better Feeling in the Trade: Engineering Keat on 
the London, Brighton, and South Coast Railway: Successful 
Laying of Immense Girders .THE Coat TRaDE--Stimulus to 
the Trade from the Severe Weather: Miners’ Meeting at Clay 
Cross. 

Tue iron trade, upon the whole, shows signs of a little improve- 

ment in most branches, and a feeling obtains ground that 

the worst part of the depression has been passed, and that we 
shall soon have a return of activity to which those engaged in 
the trade have long been strangers. The strike in the trade at 
several of our largest towns has been mutually arranged, and the 
men are now briskly employed on orders which had accumulated 
during the dispute. Some good orders have been placed for 
various descriptions of manufactured iron, and in many instances 
the men are more actively engaged. At the Northfield Works, 
where the new patent puddling machine of Mr. Griffith is at work, 
prospects are decidedly better, and orders have been received for 
a number of anchors. At Parkgate and the Midland Works there 
is also more activity, with the exception of the hammers at the 
latter works. There is a better inquiry for rails, chiefly made 
from steel by the Bessemer process, which appear to be in a fair way 
to supersede those made from iron, as recent tests prove them to be 
of considerably greater durability. The other departments of the 
stvel trade are also well employed, extensive orders for railway 

n sterials being constantly given out, and at the South Yorkshire 

Sieel Works at Penistone, of Messrs. Cammell and Co. (Limited) 

there is increasing activity. At Owen's Tyre and Axle works at 

Rotterham a change for the better is perceptible, and merchants’ 

orders are more extensive. 

The experiments on board the Thunderer at Porchester Creek, 
last week, were made on plates manufactured in this district, 
by Messrs Cammell and Co. The experiments have been of great 
service to the above company, who will soon be able by the 
experience gained by these, and other trials, to produce a more 
Schesiee and superior armour plate both for ships and ports. 

A meeting of the Trades’ Union Commissioners was held on 
Friday at Westminster, when a deputation from the late Trades’ 
Union Conference waited upon the commissioners, and a communi- 
cation was afterwards addressed to Mr. Potter, its representative, 
to the effect that the commissioners had agreed to the following 
resolutions :—‘‘1. That in addition to the presence of such persons 
as the commissioners may deem expedient at any time the com- 
missioners will be ready, as a general rule, to admit some one 
person connected with or representing any trade or society which 
seems likely to be affected by the inquiry to be conducted ona 
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given day. 2. That when printed, a copy of the shorthand 
writer's notes of the examinations of witnesses each day be sent to 
every person so attending, and to be supplied, as soon as conve- 
nient, to any member of the press who may apply for it.” 

There is very little alteration to note in the Sheffield trades, a 
general dulness still prevailing. The saw trade remains languid, 
and the men generally are working short time. The sheep-shear 
and edge-tool trades are also characterised by continued dulness. 
The file trade is tolerably brisk, but the partial dispute is still un- 
settled. One or two houses in the Britannia metal and German 
silver branches are moderately brisk, and these departments gene- 
rally are in a fair condition. The orders for table-knives are very 
limited; the prices of materials for spring knives are well main- 
tained, although the demand for the commoner qualities is further 
declining. There is rather more doing in scissors and razors since 
last noticed. 

The iron trade at Leeds continues languid, and orders are gene- 
rally scarce. The engine builders are doing a better trade, and 
one firm alone received an order for ten engines last week. The 
forges are many of them working short time and complain of a want 
of orders. The machine and tool trades are also doing a quiet 
business. 

The coal trade continues very brisk owing in no small degree 
to the intense cold which prevails. There is a brisk business with 
the London merchants and with the iron manufacturing districts, 
considering the dulness of the iron trade. The exports trade is 
also good at Hull and Grimsby. The coal exported from the latter 
port during February was as follows :—To Denmark 2370 tons, 
France 3814 tons, Hanseatic Towns, 1116 tons, Holland 488 tons, 
Sweden 8 tons, Spain 1893 tons, Brazil 5 tons, Egypt 753 tons, 
foreign 10,357 tons, coastwise 3040 tons; total 13,397 tons. Cor- 
responding month, 1866, foreign 9386 tons, coastwise 1276 tons, 
total 10,662 tons. Increase 1867, 2735 tons. 

The iron trade in Derbyshire retains in a great measure the de- 
pression previously noticed, but a slight improvement must be 
noted in most branches, though not to any great extent. A more 
cheerful tone pervades the trade, and the men are more briskly 
employed, some good orders having been — for hoop, bars, 
and sheets, and also for rails, and gas and water piping. The 
machine and casting works continue busily emplcyed with colliery 
orders. An operation of some interest has been carried out by Mr. 
Jas. Haywood, of the Phoenix Foundry and Engineering Works, 
Derby, the contractor for the iron bridges for the new line of the 
London, Brighton, and South Coast Railway Company at Battersea. 
The new high level line is intended to cross the low level railway at 
Longhedge, by a bridge of 120ft. span, and this bridge has two main 
girders constructed on the lattice principle 12ft. deep and 140ft. 
long. No staging could be erected across the line at this point 
owing to the great traffic; the main girders were, therefore, put 
together on one of the adjoining piers, with the intention of rolling 
them over the viaduct. The weight of the girders is about 120 
tons each, and this, with the great length and want of lateral 
stiffness, rendered the operation one of great difficulty, more 
especially as it had to be carried on during the night, so as not to 
interfere with the traffic. The first girder was successfully rolled 
over in about eleven hours. It was pushed forward so as to over- 
hang the pier about 50ft., and as soon as possession could be got 
of the lines a temporary railway was laid across them to carry a 
strong trolly, upon which stood a massive wood trestle. This 
was brought under the girder and packed up so as to receive its 
weight, and by means of crabs the girder was thus carried over 
the viaduct and landed in safety on the opposite pier. The second 
main girder was got over in a similar manner. The operations 
were watched with interest by Sir Charles Fox and Sons, the 
engineers in charge of the works, and other gentlemen of their 
staff. All the preliminary arrangements were carried out by Mr. 
Haywood’s representative, Mr. Hickman, and his chief foreman, 
Mr. H. P. Aitken. Mr. Haywood and his manager, Mr. West- 
wood, also superintended the operations. 

The present severe weather has given a stimulus to the coal 
trade in Derbyshire and all the collieries are in full work, whilst 
a heavy tonnage is being sent to London and the south. There is 
a good demand for all descriptions of coal now that the strike is 
entirely at an end by the men leaving the union. The union 
agents have not yet ceased their labours, and a meeting was held 
on Friday last at Clay Cross, but the attendance was only limited. 
Mr. D. Keeton presided, and urged upon the men the necessity of 
being united, and pointed out the benefits which would accrue to 
them and their families in the event of their joining the union. 


SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

THE GLascow Pic IRoN MARKET-—-MANUFACTURED IRON—THE 
CoaL TRADE — MEETI G OF THE GLASGOW ARCHITECTURAL 
SocreTY—STEAMBOAT SALE— ENGINEERS’ STRIKE IN EDINBURGH 
—LavuNncH AT GRANTON—LAUNCH OF THE CaTO—TRADE IN 
SCOTLAND. 

THE pig iron market has again been depressed during the past 

week, and prices are fully one-third per ton lower. To-day, 

Wednesday, 52s. to 51s. 103d. cash, 52s. 44d. to 52s. 1}d. one 

month accepted, closing flat. Quotations are as follows :—Pig 

iron, mixed Nos., warrants, 51s. 9d. to 51s. 104d.; No. 1, g.m.b., 

53s. to 53s. 3d.; No. 3. 52s. to 52s. 3d.; Gartsherrie, No. 1, 66s.; 

Coltness, No. 1, 65s.; Glengarnock (at Ardrossan), No. 1, 61s. 
The shipments of the week are again somewhat in excess of 

those of the corresponding week of last year. 

— manufactured iron market is quiet, but steady, without 
change. 

Coals have been in limited demand during the past week in our 
own market both for home use and export; the rates are again 
rather in favour of buyers, as will appear from the following 
quotations:— Coals, main and common hard for shipping, per ton 
of 20 cwt., laid down, 7s. to 7s. 6d.; best splint, ditto, 7s. 6d. to 8s. ; 
Wishaw household, for shipping, 7s. 6d. to 8s.; dross, laid down, 
4s. 6d. to 6s.; household, best quality delivered, per wagon of 
24 cwt., 10s. to 12s. 6d.; second qualities, per ditto, 9s. to 12s.; 
quarter, best quality delivered per wagon, 13s.; steamboat, per 
24 cwt., 10s. 6d. to 12s. The advices of coal shipment at the prin- 
cipal ports show an amount considerably under that of the corre- 
sponding week of last year. 

At a meeting of the Glasgow Architectural Society, held on the 
19th inst., Mr. Alex. Thomson occupying the chair, a communi- 
cation on “Gas Lighting, and the best mode of applying it to 
Building,” was read by Mr. W. Johnston, of the firm of Johnston, 
Fraser, and Co., Glasgow. The paper began with a notice of the 
first application of gas-light by Murdoch, in 1792, and an interest- 
ing sketch of its introduction into Glasgow and neighbourhood. 
In alluding to its introduction into London, in 1803, by Mr. 
Winsor, whom the Cockneys speak of as the inventor of gas light- 
ing, Mr. Johnston remarked:—‘‘ This tendency of most Londoners 
and London writers to ignore or undervalue anything not ‘town’ 
is aserious disadvantage to themselves, and may, I think, account 
for the fact that the people in London have to tolerate the most 
clumsy and ill-fitted gas appliances in their shops and houses— gas 
so foul and coarse, and street lamps of such imperfect construction, 
as would not be tolerated in any third-rate town in Scotland. 
Why should escapes of gas and consequent accidents be so common 
in London as compared with this part of the United Kingdom but 
from that conceit which tells a man he has nothing to learn from 
outside, and why is it so many people in London decline to have 
gas in their rooms? Better fittings and better gas would soon cure 
this.” Mr. Johnston then described various kinds of coal gas, the 
photometer, &c. A discussion followed the reading of the paper, 


and a hearty vote of thanks was awarded to Mr. Johnston. 

An experimental double screw steamer, built some time ago by 
Messrs. McNab and Co., Greenock, was sold on the 19th inst., to 
Mr. Caush, yacht agent, Birkenhead. 

On the 14th inst. the engineers in the employ of Messrs. Tennant 





and Co, (Limited), at Bonnington-road, Leith, left their employ- 
ment in consequence of the notice by their employers that they 
must accept a reduction of wages corresponding to the reduction 
of time made some months ago in their hours of labour. Some 
other firms have given the same notice, including Messrs. Haw- 
thorn and Co., but their men have not taken the same step, and it 
is not expected that the strike will be general in the Edinburgh 
district, the trade being very dull. The number of men who have 
gone out is variously stated at between 100 and 200, and only a few 
of > men in Messrs, Tennant’s employment have remained at 
work, 

On Monday afternoon there was launched from the building- 
yard of Messrs. Donald, Steele, and Co., Granton, a handsome 
schooner of 220 tons burthen, coppered and classed Al for nine 
years, owned by Mr. Donald, shipbuilder, and Mr. Maule, Kin- 
cardine-on-Forth, from which place she hails. The success of the 
launch was greatly marred by what afterwards took place. After 
the vessel’s way was st d, it was intended to tow the ship to 
her moorings. Just as this was being done, she gave a sudden 
roll, and fell broadside into the water. All on board, with the 
exception of two , managed to hold on till rescued, the im- 
mersion of the two being only momentary —they got on to the 
vessel's side none the worse of their dip. She is chartered to load 
at Bo’ness for Genoa, and, being already equipped, wi)l at once 
proceed up the river for cargo, and have instant despatch. The 
vessel’s fine model, workmanship, and material employed in con- 
struction, have been the admiration of all qualified visitors, which 
augurs well for the success of the builders. They are about to lay 
down a vessel of larger tonnage, having much of the timber cut 
out for the pu 

On Welvesiey tet there was launched by the London and 
Glasgow Engineering and Iron Shipbuilding Company (Limited), 
a hand screw-st , 217ft. by 29ft. by 16ft., named the 
Cato. She will be fitted, by her builders, with direct action 
surface condensing engines of the most improved description. 
The Cato is intended for the Baltic trade. She has accommoda- 
tion for a limited number of first-class passengers, and will prove 
a valuable addition to the extensive fleet of her owners, Thomas 
Wilson, Sons, and Co., Hull, for whom this is the third vessel 
built by the same builders. 

Trade of every kind still continues very dull all over Scotland, 
and the very cold weather we have lately experienced would seem 
to have further depressed business of all sorts; stocks of every 
description are declining, and good pig iron can be bought for 
about 5ls. per ton, a price at which a number of makers 
will find it difficult to produce it without loss. Shipbuilding and 
engineering in Glasgow and neighbourhood is in a kind of stag- 
nant state, although one or two firms have recently get some 
orders which will keep them going some time. Messrs. Mirrlees 
and Tait have an order for a lot of sugar making machinery for the 
West Indies. The Finieston Steam Ship Works have on hand 
four pairs of marine engines, and Messrs. Dobbie and Co. last 
week got an order for five sailing vessels, but these firms are the 
exceptions, the great bulk of the engineers and shipbuilders are 
not turning out half their usual amount of work. 


NOTES FROM THE NORTHERN AND EASTERN 


COUNTIES. 
(From our own Correspondent.) 

LiveRPOOL: The Atlantic Telegraph: The Liverpool ‘‘ Town 
Dues”: Mersey Steamboat Company (Limited) —NorTH-EASTERN 
District: Cleveland Iron Trade: The North-Eastern Engine- 
men—SUBMARINE TELEGRAPHY NEAR HvuLL—LAUNCH OF A 
STEAMER AT HULL—StaTe OF TRADE AT LEEDS—CANAL BILLS 
—THE GERMANIA (8.)- THE BRIDGWATER CANAL. 

PERHAPS the most interesting event last week in the Liverpool 

district was the Atlantic telegraph banquet, given on the evening 

of yesterday week by the members of the American Chamber of 

Commerce to Sir 8. Canning, Sir J. Anderson, Mr. Cyrus W. 

Field, and Mr. Willoughby Smith. About 100 gentlemen were 

present. The chair was occupied by Mr. W. Rathbone, jun., and 

in the course of the evening the chairman presented to Sir S. 

Canning, Sir J. Anderson, Mr. Field, and Mr. W. Smith, a solid 

gold medal weighing upwards of three-quarters of a pound, and 

designed and manufactured by Wyon. On one side the words, 

** Atlantic Telegraph Cable,” form a circle, below which is the 

Great Eastern in full sail on the ocean. Under this are the arms 

and legends of Great Britain and America. On the opposite side 

the name of the gentleman to whom the medal belongs is cut in a 

scroll, below which are the arms and legend of Liverpool. The 

Liverpool chamber of commerce is endeavouring to obtain a 

remission of the “‘town dues.” It is suggested that the revenue 

of the dock estate should be augmented in case of need by an 
increase in the dock dues on ships or goods levied — equitable 
principles. The Mersey Steamboat Company is to wound up 

under the provisions of the Companies’ Act, 1862. 

The iron in warrant stores in the Cleveland district is now esti- 
mated at 68,076 tons, and makers’ stocks are rather increasing 
than otherwise. The foundries are tolerably active. A large con- 
tract for several tons of railway chairs for the Madras Railway 
Company has been taken by one of the leading firms of the neigh- 
bourhood during the past week. Inquiries for manufactured iron 
are more numerous. In plates there is little or nothing doing, 
only a few of the works having any specifications to execute. No 
fresh contracts for rails are reported; a few cargoes have been 
shipped during the past week for Holland, and some shipments 
are also being made for Valparaiso. The North-Eastern engine- 
men who have threatened to strike have arranged to meet the 
authorities of that company to-day (Friday). The men exhibit a 
conciliatory disposition, and it is hoped that some arrangement 
will be arrived at which will be satisfactory to both parties. Mr. 
Ramsbottom, | tive superintendent of the London and North- 
Western, has had a conciliatory interview with that company’s men. 

During the recent severe weather the submarine cable from Hull 
to New Holland, the property of the Electric Telegraph Company, 
was broken away, and although several efforts were made to 
recover it they proved fruitless. A new cable has been laid 
under the direction of Captain Blacklock, the company’s sub- 
marine superintendent. 

Messrs. C. and W. Earle, of Hull, launched on Saturday a fine 
screw-steamer named the Prospero, built for Messrs. Leetham 
Brothers. The dimensions of the Prospero are—length, 195ft.; 
breadth, 26ft.; depth, 14ft. Her engines are of 90-horse power. 
She was designed by Mr. Gemwell. 

Orders have arrived somewhat slowly of late at the Leeds 
forges, and many of them are working short time. The machine 
aan tool trades are also not very busy. The engine builders are 
better off for orders, and one firm booked an order for ten engines 
last week. All other branches of the local iron trade are some- 
what inactive. 

A select committee of the House of Lords has been considering 
bills promoted by the Bradford Canal Navigation, the Leeds and 
Liverpool Canal Company, and the Bradford Canal Company. 
The chairman (the 1 of Kimberley) stated that it was the 
unanimous opinion of the committee that the preamble of the 
Bradford Canal Navigation and Leeds and Liverpool Canal Com- 
pany’s Bill was not proved, and he was directed to add that the 
reasons of the committee for rejecting the bill were that they 
thought it essential that the upper parts of the canal ought to be 
cl and they did not think it would be just to im on 
the Bradford company a lease on certain terms of their 
canal by the Leeds and Live 1. The committee was 
also unanimously of opinion that the preamble of the 
other bill was not. proved ; and the reason of their coming to that 
conclusion was that they did not think it would be possible to pass 
the bill without such alterations as would not be warranted by the 
general scope of the preamble. 

The Germania steamship has left the graving dock, Grimsby, 























after undergoing repairs and being thoroughly refitted. . 
day she sailed for burgh with a peat be —— 
At the Lancashire Assizes in December, 1865, an indictment was 


preferred against the trustees of the Duke of Bridgwater for a 
nuisance arising from the fouling of the Bridgwater canal in and 
near Manchester. The grand jury found a true bill ; but the trial 
of the indictment has been postponed from time to time, in order 
to allow of certain alterations in the works, with the view of re- 
moving the nuisance. The indictment stood for trial at the recent 
assizes, but the parties moving in the prosecution had instructed 
counsel to apply for a further postponement, which was agreed to, 
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1867 1866 

COpPER—British—cake andtile,| £ #. d. £4. dj) £ sd, £ 8. d, 
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ton. 211 9 cash 3.17 9 cash. 
. in London . 615 0.. 7 0 0} 710 0. 815 

Wales...... 515 0.. 6 0 0} 615 0. 7 0 ® 

Staffordshire 715 0.. 8 0 0} 810 0. 0 0 

Rail, in Wales ....e.ss0008 515 0.. 6 0 0} 615 0. 7 0 0 

Sheets, single in London ..../ 10 0 0.. 0 0 0) 1015 0.. 0 0 ® 

Hoops, first quality..........| 9 0 0.. 0 0 0} 915 0.. 0 0 0 
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Prompt 3 months 410 0.. 00 0) 46 0. 4 610 
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Per load— £602 6 )2 & £4 & | Per load— 24s40 45646 
Teak ....+++++++. 9 010 10/11 10 12:10 |, Yel. pine, per reduced C. : 
Quebec, red pine .. 3 5 415/ 3 5 415 || Canada, Ist quality 17 01910 17 1020 6 
yellow pine... 215 310] 215 310 @ud do... 13 013 0 21 lil 
& John's N.B,yel.. 0 0 0 0 0 © © || Archangel, yellow 12 9135 © 12 O15 bv 
Quebec, oak, w - 510 6 O| 5S O 510 | St Petersburgyel.. 1010 11 0 Wily 12 6 
eo eeee 310 410] 4 5 415|| Finland ....... 8 9 9 0 8 010 
Memel .... 66000006 © 0 0 0] 0 O O O|| Memel .......... 0000) OO O* 
10 5 0| 310 5 © || Gothenburg, sel... 9 01010) ¥ O11 
10 6 0}; 310 6 0 white 6 0 510) BS ODVW 
© 310| 3 5S 310 || Geffe, yellow...... 9 Ol O10 O11 Oo 
0 310) 3 O 3 lv || Soderhamn ...... 901010 Yl « 
© 3 5| 3 & 41) || Christiania,perC. 
7 23) 2 5 310 12h. by 3 by 95 18 022 0 18 O23 0 
06 0; 610 81 im. yellow .... 
0 6 0] 5 0 6 O || Deck plank, Dnt 
oovlove00 en bet 014 1 4 0161 6 
10 510] 510 6 10 || Staves, per standard M. | 
10 710] 7 © 8 © || Quebec pip>...... 80 085 0 80 085 0 
., 12% by Jit. Pin. { puncheon 20 031 0 2 025 0 
14 10 2310/13 1019 © | Baltic crow 7) © 196 7, 
seJobacvhe sorece 13 10 1510133 015 0 || pip. ..-... } 179199 01700 190 © 














Tue BELGIAN IRON TRADE.—The iron trade of Belgium is still 
very dull. There are increasing complaints of the competition of 
English pig. 

RoyaL AGRIcULTURAL SocreTy.—As already announced, the 
meeting of this society for the present year is appointed to be held 
at Bury St. Edmund’s. The preparation of the ground has been 
for some time in p ; several new roads have have made, 
and within the last few days the Great Eastern Railway Company 
have taken steps for providing the accommodation which will be 
required. The ground is bounded on one side by the railway to 
Ipswich, and on another by the line to Sudbury, and a number of 
navvies are now engaged in the construction of a siding from the 
former line directly on to the show field. The fencing by which 
the ground is to be enclosed will shortly be commenced. 

BoaRD oF TRADE RETURNS.—We take the following from the 
list of exports of manufactured articles:— 

MONTH OF DECEMBER. 
4. 1865. 1366. 
16,586 
350,954 


186 
10 872 
332,254 


31,740 


18,270 


Railway carriages . 900217 


Coals, cinder, and culm .. 

Cutlery (knives, forks, scissors), 
surgical or anatomical instru- 
Mente oe ce ce ce oe 

Manufactures of steel, or of steel) 
and iron combined (anvils, 
vices, saws, files, edge tools, 
cranks, slide bars, &c.), and 4, 
tools or implements of industry 
other than agricultural, uot 
wholly composed of iron or of 
steel... oe se co of of 

Manufactures of German silver, 
of pewter and Britannia metal, 
papier maché, lamps, cande- 
labra, and hardware not speci- 
fically described .. «2 «. J 

Steam engines .. .«-. 

Machinery of other sorts ° 

Plate, plated ware, jewellery, and } 39,127 34,658 
watches .. .. «+ oF «oe 2 ra 

Telegraphic wire and apparatus .. 8110 6378 

The following were the exports of arms, ammunition, and mili- 


tary stores :— 


42,277 47,404 


37,734 33,134 


> 270,429 289,122 252,520 
! 


139,050 
212,784 


34,873 
6173 


155,223 
245 623 


191,269 
291,598 


MONTH OF DECEMBER. 
1866. 


1864. 1865. . 

Fire-arms (small) 49,334 . 92,686 38,915 

Gunpowder oo co co ce oe |6S MS 28,548 44,659 

Of all kinds (except lead shot. “ 8.194 21.943 20,498 
cludedinlead.. .. +. + ae ’ 


The return relating to imports extends only to November, for 
which month the values are set down at £17,841,738, against 
£19,910,403 in 1865, and £16,164,570 in 1864. Of the twelve 
months’ returns the imports were lowest in value in January, the 
highest in June; the former being £9,847,564, the latter 
243,701. The total value of imports for the eleven months 
ended November 31st, 1866, is £211,539,785, against £180,820,357 
in 1865, and £197,448,426 in 1864. The value of the imports for 
ber, 1866, is not given, but the quantities show a decrease 

in many of the principal articles. The metallic imports com- 
prised 9246 tons of bar iron, 299 tons of unwrought steel, 5331 tons 
of lead, 4149 tons of zinc, 25,609 cwt. of tin, 12,163 tons of 
copper ore, 2771 tons of copper regulus, 119,680 cwt. of un- 
+ and partly-wrought copper; against 9255 tons of bar 

iron, 181 tons of unwrought ~ 7763 tons of lead, 5860 tons of 
zinc, 28,999 cwt. of tin, 15,314 tons of copper ore, 7264 tons of 
copper regulus, and 79,180 cwt. of unwrought and partly-wrought 


copper in the corresponding month of 1865. 
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EARLY HISTORY OF THE LOCOMOTIVE. 

By Samve. Smizes. 
BLENKINSOP—BLACKETT AND HEDLEY—THE STEPHENSONS. 
(Concluded from page 178. ) 

NotwiTHsTANpDING Trevithick’s comparatively successful 
experiment with the first railway locomotive on the 
Merthyr Tydvil tramroad, in 1804, he seems to have taken 
no further active steps to bring his invention into notice. 
He was probably discouraged by the breakage of the cast 
iron plates, of which the road was formed, which were 
crushed under the load of his engine; and could not 
induce the owners of the line to relay it with better 
materials, so as to give his locomotive a fair trial. Trevi- 
thick himself does not appear to have erected another 
engine, but we gather from the evidence given by Mr. 
Rastrick in committee on the Liverpool and Manchester 
Bill in 1825, that ten or twelve years before that time he 
had made an engine for Trevithick, after his patent; and 
that the engine was exhibited in London. “A circular 
railroad was laid down,” said Mr. Rastrick, “and it was 
stated that thisengine was to run against a horse, and 
that which went a sufficient number of miles was to win.”* 
We have not heard what afterwards became of this 
engine. 

‘there were, however, at a much earlier period, several 
wealthy and enterprising men, both in Yorkshire and 
Northumberland, who were willing to give the locomotive 
a fair trial; and had Trevithick but possessed the requisite 
tenacity of purpose—had he not been too soon discouraged 
by half-successful experiments—he might have risen to 
both fame and fortune, not only as the inventor of the 
locomotive, but as the practical introducer of railway 
locomotion. 

One of Trevithick’s early friends and admirers was Mr. 
Blackett, owner of a colliery at Wylam near Newcastle. 
He had witnessed the first performances of Trevithick’s 
steam carriage in London, and was so taken with the idea 
of its application to railway locomotion that he resolved 
to have an engine erected after the new patent for use 
upon his tramway at Wylam. He obtained the necessary 
working drawings from Trevithick with this object in 
1804; and employed Mr. Winfield of Gateshead to con- 
struct the engine at his foundry there. The engine was 
duly erected, and a temporary way was laid down in the 
yard, along which it was run backwards and forwards 
many times. But it was never tried upon the Wylam 
tramroad, most probably because that like the one at 
Merthyr Tydvil, was formed of weak cast iron plates, 
which would have been still less likely to bear the load of 
the engine. It was accordingly dismounted, and employed 
to blow the cupola of the foundry, which it continued to 
do very efficiently for many years. 

Thus the Locomotive was for a time lost sight of, but it 
was not forgotten. Seven years later, in 1811, Mr. Blen- 
kinsop, the manager of the Middleton collieries near 
Leeds, revived the idea of employing it in lieu of horses to 
haul the coals along the tramway. Mr. Blenkinsop, in the 

tent which he took out for his proposed engine, obviously 
ollowed in many particulars the design of Trevithick ; 
but, with the help of Matthew Murray of Leeds, one of 
the most inventive mechanics of his day, he introduced 
several important and valuable modifications ; thus, he 
—— two cylinders of 8in. diameter, instead of one as 
in Trevithick’s engine. These cylinders were placed ver- 
tically, and immersed for more than half their length in 
the steam space of the boiler. The eduction pipes met in 
a single tube at the top, and threw the steam into the air. 
The boiler was cylindrical in form, but of cast iron. It 
had one flue, the fire being at one end and the chimney at 
the other. The engine was supported on a carriage without 
springs, resting directly upon two pairs of wheels and axles 
unconnected with the working and which merely 
served to carry the engine upon the rails. The motion was 
effected in this way : the piston rods, by means of cross- 
heads, worked the connecting rods, which came down to 
two cranks on each side below the boiler, placed at right 
angles in order to pass their centres with certainty. These 
cranks worked two shafts fixed across the engine, on which 
were small-toothed wheels working into a larger one be- 
tween them; and on the axis of this e wheel, outside 
the ve pew were the driving wheels, one of which was 
toothed and worked into a rack on one side of the railway. 

It will be observed that the two principal new features 
in this engine were the cylinders and the toothed-wheel 
working into a rack rail. Mr. Blenkinsop contrived the 
latter expedient in order to ensure sufficient adhesion 
between the wheel and the road, supposing that smooth 
wheels and smooth rails were insufficient for this purpose. 
But Trevithick had already proved by his experiment on 
the Merthyr Tydvil tramroad, in which both wheels and 
rails were smooth, that the expedient of a rack rail was 
wholly unnecessary. Nevertheless the engine of Blenkinsop 
was, on the whole, a marked success. It was the first 
engine that plied regularly upon any railway, doing useful 
work ; and it continued employed there for more than 
twenty years. What was more, it was a commercial 
success, for its employment was found to be economical 
compal with horse-power. In a letter to Sir John 
Sinclair, Mr. Blenkinsop stated that his engine weighed 
five tons; consumed two thirds of a hundredweight of 
coals and fifty gallons of water per hour; drew twenty- 
seven wagons, weighing ninety-four tons, on a dead level, 
at three and a- miles an hour, or fifteen tons up an 
ascent of 2in. in the yard ; that when “lightly loaded” it 
travelled at a speed of ten miles an hour ; that it did the 
work of sixteen horses in twelve hours ; and that its cost 
was £400. Such was Mr. Blenkinsop’s own account of 
the performances of his engine, which was for a long time 

arded as one of the wonders of the neighbourhood. 

homas Gray, a native of Leeds, was an enthusiastic 





* Mr. Rastrick’s evidence, given before the committee, contains some curious 
points. For instance, he was asked by Mr. Alderson “ If the chimney did not 
sometimes become red-hot?” and he answered, ‘‘ yes.” “Would not that 
frighten a horse ?” “*I don’t think it would, for how és a horse to know it és 
red-hot? Then you think if they were to put a red-hot poker to a horse’s 
nose he could not know whether it was red-hot or not?” “If it was put so 
near as to burn him he would be frightened at it; but if you were to takea 
thing painted red, and another red-hot, he would not know the difference.” 





believer in its merits; and wherever he went he preached 
up railways and Blenkinsop’s locomotive. While he was 
living at enn in 1816, a canal to Charleroi was under 
consideration, on which he seized the sang A of urging 
the superior merits of a railway. When he returned to 
England, in 1820, he wrote a book upon the subject, en- 
titled, “ Observations on a General Iron Railway,” in which 
he strongly advocated the advantages of railways generally, 

iving as a frontispiece to the book an engraving of 

lenkinsop’s engine. And several years after the opening 
of the Liverpool and Manchester Railway we find Thomas 
Gray, true to his first love, urging in the Mechanics’ 
Magazine the superiority of Blenkinsop’s cogged wheel 
onl tol over the smooth road and rail of the modern rail- 


way. 

The history of the locomotive subsequent to the inven- 
tion of Blenkinsop is ey well known, and need not 
be repeated. en Mr. Blackett, of Wylam, found, by 
the experience of Blenkinsop, that coals could be economi- 
cally hauled along a railway by steam power, he ordered a 
locomotive to be cnsionttel, provided with a toothed 
wheel to work into a rack rail, asat Leeds. This engine 
was a combination of Trevithick’s and Blenkinsop’s, but 
less effective than either. Like Trevithick’s, it had a 
single cylinder with a fly-wheel, which Blenkinsop had 
discarded. When set to work it could scarcely move, and 
at last it was dismantled and the materials were sold. A 
second engine was then built and tried, with little better 
result; but Mr. Blackett persevered, in the hope of at 
length making an engine that should at least go as well as 
Blenkinsop’s. At length, with the help of his engine- 
wright, Jonathan Foster, and his viewer, William Hedley, 
he succeeded in building a tolerably good working engine. 
The latter ascertained by experiment what Trevithick had 
found many years before on the Merthyr Tydvil Railway 
—that the adhesion between the smooth wheel and the 
smooth rail was sufficient for the purposes of traction, and 
the cog-wheel and rack rail were discarded. 

George Stephenson next took up the engine at the point 
at which Trevithick and Blenkinsop had left it. Toa 
certain extent he followed both. From the one he 
borrowed the cylindrical wrought iron boiler with the 
internal flue tube, and the propelling gear with cross- 
heads and connecting-rods ; and from the other the two 
vertical cylinders let into the boiler, each of 8in. diameter 
and 2ft. stroke. The wheels of his engine, like Trevi- 
thick’s, were all smooth. The arrangement of the feed 
pump, and his method of —. the water previous to 
injection into the boiler, resembled Trevithick’s, with 
numerous modifications and improvements which his ex- 

rience and mechanical skill would necessarily suggest. 

is first engine was a success; but he was not satistied, 
and step by step, inch by inch, he went on improving it. 
He added springs to the engine; he simplified its action, 
at the same time increasing its power; and he introduced 
a capital improvement in applying the Steam Blast. 

e are not dis here to enter upon the discussion of 
Stephenson’s original merits as the inventor of the steam 
blast. It may be sufficient to mention the fact that the 
steam had never been thrown into the chimney for the 
express p of creating a draught until Stephenson so 
employed it. At the time when he was introducing the 
blast in the chimney, Trevithick was taking out a patent 
for urging the fire by means of fanners. In Blenkinsop’s 
engine the steam was thrown into the air, and in the 
Wylam engine the waste steam was thrown into a reservoir 
behind the chimney for the express purpose of preventing 


a blast. 

Nicholas Wood, who wrote the first good book about 
railways, was the r of the colliery of which Stephen- 
son was the engine-wright, and knew every step in the 
history of the Killingworth locomotive. Wood was strong] 
opposed to the Blast, and repeatedly expostulated wit 
Stephenson against its use. y could he not adopt the 
much better plan employed in the Wylam engine, and 
throw it into a reservoir, so that the blast might be 

revented, which Wood regarded as only so much noise ? 

ut Stephenson had a theory about the blast. He held 
that it urged the fire in the furnace by creating a strong 
draught in the chimney, and he insisted upon introducing 
it in every engine which he built. 

Mr. Wood, in his book on railways, published in 1825, 
long before any merit was supposed to attach to the inven- 
tion of the steam blast, contrasted Stephenson’s engine in 
this respect with that at Wylam, much to the disadvantage 
of the former. ‘“ When the engines were first made,” says 
Mr. Wood in that original edition, “the steam escaped 
into the atmosphere and made comparatively little noise. 
It was found difficult then to produce steam in sufficient 
quantity to keep the engine constantly working, or rather 
to obtain an adequate rapidity of current in the chimney 
to give sufficient intensity to the fire. To effect a greater 
rapidity, or to increase the draught in the chimney, Mr. 
Stephenson thought that by causing the steam to escape into 
the chimney through a pipe with its end turned poor the 
velocity of the current would be accelerated, and such was 
the effect; but in remedying one evil another has been 
Ss. namely, the noise of the blast, which Mr. 

ood held to be objectionable on a public railroad. 
“ Nothing more,” he continued, “is wanted to destroy the 
noise than to cause the steam to expand itself into a reser- 
voir, and then allow it to escape gradually to the atmo- 
_— through the chimney. Upon the Wylam railroad 
the noise was made the subject of complaint by a neigh- 
bouring gentleman, and they adopted this mode, which 
had the effect above mentioned.” (pp. 292-4.) 

But George om ge would not follow this advice ; 
and though Nicholas Wood, in his evidence before the 
Liverpool and Manchester committee, advocated the doi 
away of the blast because of its “puffing” noise, an 
advocated the adoption of the Wylam plan, ™ which the 
blast was got rid of ; though he explained that Stephen- 
son’s express object in using the blast was “to get an 
seetin draught in the chimney, but now we have got a 


sufficiency of steam without it ;” Stephenson continued to 
hold by his blast as one of the vital powers of the locomo- 
tive engine. It is quite true that in the early engines, 





they were at comparatively low speeds, the blast was of 
comparatively less importance. It was only when the 
improved passenger engine, fitted with a multitubular 
boiler, was — to be run at high speeds that the full 
merits of the blast were brought out ; and in early detect- 
ing its essential uses in this respect, and sharpening it for 


with only a double flue passing — the boiler, run as 


the purpose of increasing its action, the ity of 
Timothy Hackworth, of Darlington, is entitled to due 
recognition. 


Each engine turned out by Stephenson continued to be 
an improvement on its predecessor. He had the e in 
his hands, and it was his own fault if he did not turn 
his great advantage to account. He started’ a locomo- 
tive manufactory, and his workshops became a leading 
school for the training of mechanical skill. No wonder 
that he turned out the best engines, and for a time kept 
ahead of other makers. The locomotives supplied by him 
for the Stockton and Darlington Railway ran ata speed of 
from twelve to sixteen miles an hour; and the first made 
by him for that railway continued in regular work for a 
period of twenty-one years. The famous “ No. 1 Engine” 
now occupies its honoured pedestal in front of the railway 
station at Darlington. 

But it was not until the construction of the Liverpool 
and Manchester Railway that the locomotive was stimu- 
lated into full life, and reached an unprecedented speed 
and power. 

Everyone knows the story of the locomotive competition 
at Rainhill. Stephenson’s, Hackworth’s, and Ericsson’s 
engines were all creditable pieces of work, and it was 
doubtful whether Hackworth’s Sanspareil was not as good 
as Stephenson’s Rocket. Both had the blast pipes in the 
chimney; but it was the tubular boiler of the Rocket that 
turned the scale in favour of the latter and won the day. 

The use of tubes in boilers for increasing the heating 
surface had long been known. As early as 1780 Matthew 
Boulton employed copper tubes longitudinally in the boiler 
of the Wheal Busy engine in Cornwall—the fire passing 
through the tubes—and it was found that the production of 
steam was thereby considerably increased. The use of 
tubular boilers afterwards became common in Cornwall. 
In 1803, Woolf, the Cornish engineer, patented a boiler 
with tubes, with the same object of increasing the heati 
surface. The water was inside the tubes, and the fire o' 
the boiler outside. Similar expedients were — by 
other inventors. In 1815 Trevithick invented his light 
high-pressure boiler for portable. purposes, in which, to 
“expose a surface to the fire,” he constructed the 
boiler of a number of small perpendicular tubes “ openi 
into a common reservoir at the top.” In 1823 W. 
James contrived a boiler composed of a series of annular 
wrought iron tubes, placed side by side and bolted together, 
so as to form by their union a long cylindrical boiler, in 
the centre of which, at an end, the fire-place was situated. 
Th: fire played round the tubes, which contained the 
witer. In 1826 James Neville took out a patent for a 
boiler with vertical tubes surrounded by the water, through 
which the heated air of the furnace passed, explaining also 
in his specification that the tubes might be horizontal or 
inclined, according to circumstances. In 1828 M. Seguin 
took out a French patent for a boiler with horizontal fire 
tubes, which he made use of in one of Stephenson’s engines 
employed in working the Saint Etienne Railway, near 
Lyons. 

In the meantime Mr. Henry Booth, secretary to the 
Liverpool and Manchester Railway, whose attention had 
been directed to the subject, on the prize being offered for 
the best locomotive to work that line, introduced the same 
method, which, unknown to him, Matthew Boulton had 
employed but not patented in 1780, and James Neville 

patented but not employed in 1826; and it was carried 
into effect by Robert Stephenson in the construction of 
the famous Rocket, which won the prize at Rainhill in 
October, 1829. The following is Mr. Booth’s own account 
in a letter to the writer of this memoir :— 

“*T was in almost daily communication with Mr. Stephenson at 
the time, and I am not aware that he had any intention of com- 
peting for the prize till I communicated to him my scheme of a 
multitubular boiler. This new plan of boiler comprised the intro- 
duction of numerous small tubes, two or three inches in diameter, 
and less than one-eighth of an inch Gam, Goce which to carry 
the fire, instead of a single tube or flue eighteen inches in diameter 
and about half an inch thick, by which plan we not only obtain a 
very much larger heating surface, but the heating surface is much 
more effective, as there intervenes between the fire and the water 
only a thin sheet of copper or brass, not an eighth of an inch 
thick, instead of a plate of iron of four times the substance, as 
well as an inferior conductor of heat. 

“When the conditions of trial were published, I communicated 
my multitubular plan to Mr. Steph , and proposed to him that 
= o— jointly —_- an A= and — for the s> 

. enson approved the an agreed m roposal. e 
settled "the mods in which The fire-box and tubes were to be 
mutually and connected, and the engine was constructed 
Tyan works of Messrs. Robert Stephenson and Co., Newcastle-on- 

ie. 

“*T am ignorant of M. in’s ings in France, but I 
claim to be the inventor fa olan ay hh ~y stating 
without reservation that until I named my plan to Mr. Stephen- 
son, with a view to compete for the prize at Rainhill, it not 
been tried, and was not 


own in this country.” 

From the well-known high character of Mr. Booth we 
believe his statement to be made in perfect good faith, and 
that he was as much in ignorance of the plan patented by 
Neville as he was of that of Seguin. As we have seen, 
from the many plans of tubular boilers invented during 
the preceding thirty years, the idea was not by any means 
new; and we believe Mr. Booth to be entitled to the merit 
of inventing the method by which the multitubular prin- 
ciple was so effectually applied in the construction of the 
famous Rocket engine. 

In our brief survey of the step-by-step invention of the 
Locomotive, it will be observed that it was the product of 
no one mind, but of many minds. Some were content to 
herald its coming. Others, like Murdoch and Symington, 
embodied their ideas in models more or less successful. 
Then Trevithick, making a great stride, made the first 
railway locomotive, with its one cylinder and fiy-wheel, 

et capable of doing actual work. Then Blenkinsop and 
Werniy added the double cylinder, but introduced the rack 
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rail, which was a step backwards. This was corrected by 
Hedley, who, following Trevithick, again placed the 
locomotive tipon smooth wheels. Since that time many 
ingenious mechanics have introduced improvements in the 
engine and greatly added to its efficiency, prominent 
amongst whom were the two Stephensons, father and son ; 
Kennedy and Roberts, of Manchester; the Hawthornes, of 
Newcastle; Crampton, Williams, Gray, and many more. 
In short, as Robert Stephenson once said at Newcastle, 
“The locomotive is not the invention of any one man, but 
of a nation of mechanical engineers.” 

Of all the distinguished mechanics who have had a part 
in bringing this remarkable machine to perfection, Richard 
Trevithick was probably the ablest. He was a great in- 
ventive genius, and yet his career was a failure. He was 
a man who made great beginnings, yet his endings 
were most disastrous. Look at the extraordinary things 
that he began. He made the first locomotive that would 
work, and then cast the invention aside. He introduced, 
if he did not invent, the cylindrical boiler, and he invented 
the high-pressure engine, which so enormously added to 





the steam power of the world; but he left it to othersto reap | 


the profits of both. He invented the oscillating engine, the 
Archimedean screw, the use of superheated steam, wrought 
iron ships and tanks, and wrought iron floating docks; but 
left it to others to introduce these extraordinary inventions. 
There never was such a series of splendid beginnings. He 
began a Thames Tunnel, and, baffled, abandoned it. He 
went to South America to make a gigantic fortune, and 
had scarcely begun to gather his gold than he was forced to 
fly, and returned home to die in poverty. Everything 
went wrong with him. There may have been some moral 
twist in his character, into which we do not seek to pry ; 
but we think it manifest that there was a want in him of 
that resolute perseverance, that power of fighting up-hill, 
which led the Stephensons on to fortune. Any one of the 
inventions we have named would have served another 
man as the foundation for a fortune. But Trevithick 
was satisfied with beginnings, often splendid ones. When 
he had made his beginning and struck out a brilliant light, 
he usually proceeded no further, and the light went out. 
The Stephensons never missed a chance; Trevithick was 
always missing chances. The Stephensons were not great 
mechanical geniuses, but they were shrewd and persevering. 
Trevithick was a mechanical genius, but he was unstable 
and wayward ; and his very genius led him astray after new 
things. His mind was always brimful of new projects, 
though he stuck firmly to none; hence his career and its 
unfortunate end. 

We trust that the prize offered by the Civil Engineers 
for a memoir of Richard Trevithick will yet bring forth 
his biographer. Such a life as his, well told, could not fail 
to be interesting, it would be full of instruction, and it 
might be of warning. 








NATIONAL AND INTERNATIONAL CONFER- 
ENCES AT THE UNIVERSAL EXHIBITION OF 
1867. 

WE are indebted to our contemporary, Le Monde, for the fol- 


lowing : — 

“It will give us great pleasure to join in the realisation of an 
idea conceived by the Imperial Commission, and which must most 
completely satisfy the aspirations of men of intelligence of all 
classes who are interested in the Universal Exhibition of 1867. 
What we refer to is the inauguration within the Champ de Mars 
of a hall of conference, where the most competent men will be 
summoned to place within the reach of all such questions relating 
to the sciences, to industry, or to the fine arts, as this grand mani- 
festation of modern genius will give rise to in all the branches of 
its activity. 

“The body of the Exhibition, an enormous collection of ma- 
chines, implements, and products, seems to call for a vivifying 
soul, and this soul could only be the word of the masters applied 
through demonstrations and experiments, brought together in an 
intelligent centre, where the principal works of the immense palace 
will by turns come to receive the advantage of a complete expla- 
nation. The hall of conference, vast and well lighted—by day 
through elegant varieties of glass; by night by the electric light, 
the lime light, by that of magnesia or magnesium, and by gaslight 
in its more remarkable forms—and enriched by ingenious inven- 
tions and new apparatus, will in itself forma part of the Exhibition. 
Its proprietors have obtained the privilege of there giving shelter, 
with the rights of insertion in the catalogue, of examination and 
admission to the competition for rewards, to such works of indus- 
try or art as have not found a place within the palace of the Exhi- 
bition, in consequence of arriving too late. Arranged as an amphi- 
theatre the ball will contain five hundred people, comfortabl 
seated and breathing freely, since the ventilation and cooling wi 
be assured by the most efficacious modes. 

** Let us sketch in advance, and without regarding the thousand 
modifications which time will bring forth, the general programme 
of tle conferences at the Universal Exhibition. They will be at 
once national and international:— 

* National Conferences. —They will be of two orders, historical 
and technical; historical conferences; the history of the principal 
branches of science, industry, and of the fine arts, with portraits 
of savans, inventors, and of illustrious masters. 

** Technical Conferences.—1st. The display with the machines 
and objects placed under the eyes, or with photographs projected 
on a magnified scale on a vast screen of original works in the 
Universal Exhibition, to be chosen by the members of the con- 
ferences. 2nd. Conferences held by the exhibitors, or in their 
name, for the purpose of evidencing the merits of their works or 
the merits rendered by them to society. These oral displays, the 
iniation of which does the greatest honour to the Imperial Com- 
mission, will assuredly meet with the greatest favour, and we do 
not despair of seeing the vast hall filled several times daily. The 
text of the conferences, printed and completed by supplementary 
parts, will be a most faithful expression of the progress shown at 
the Champ de Mars. May we also venture from henceforth to 
beg exhibitors to specially favour us in the distribution of the 
printed documents or manuscripts which they will have to produce 
to urge their rights as inventors or producers. 

** As it is most important for their own success, as well as for 
the interests of the exhibitors, that the conferences should be 
organised beforehand, we from to-day place ourselves at the ser- 
vice of those who may wish to have recourse to this, the most 
efficacious of all modes of publicity. Requisitions should be 
addressed to the Secretariat de l’ceuvre des Conférences, 106, Rue 
Richelieu; or 2, Rue d’ Erfurt.” 











BILLANcouRT EXHIBITION. — The {mperial Commission has 
decided that the agricultural exhibition of Bill rt shall have 
its special catalogue completely distinct; the publication hus been 
intrusted to MM, Simon Levy and Léon Becker, 68, Rue de Rivoli. 
Exhibitors will have the privilege of inserting their advertisements 
in it at their own cost. 








PARIS UNIVERSAL EXHIBITION. 
(From our Correspondent. ) 


WE have entered on the last week of the pre-exhibition period, 
and it is gratifying to state that the preparations progress well 
and that the weather is more propitious than it was for the com- 
pletion of the out-of-doors work. 

The official announcement of the opening has appeared, there- 
fore it is to be hoped that at last the croakers will be quiet. 
There will be no state ceremony, as already stated, that being 
reserved for the announcement of the prizes awarded, on the first 
of July. 

Great exertions are being used to get the grand vestibule, the 
central and only important avenue within the building, into per- 
fect order by the opening day. The woodwork of the two sides, 
forming facias to the French aad English Departments to the right 
and left of this avenue, has been finished and partly painted for 
some time, and will soon be finished and the clerestory windows 
are being filled with stained glass—English on the right hand on 
entering by the principal door and French on the left; and if the 
specimens now in place be not superior to those which are to come, 
the show of painted glass in point of brilliancy and harmony 
will be far ahead of any modern exhibition of the same kind. The 
progress of this art during the last few years promises well for the 
revival of decorative work in general. 

The progress within the building has been very notable during 
the last week, a vast amount of bronze metai and marble work, 
chandeliers and other heavy articles, as well as those that had to 
be built up, have been got into their places; and the cases for 
lighter goods being nearly all ready, the remaining portion of the 
preliminary work in the industrial and art departments will 

roceed at a rapid pace. In the machinery court the filling in has 

mn very ak and the blanks are disappearing like magic. Now 
that the opening is so near it is not worth while to enter much 
into particulars which can be given with so much more satisfaction 
at a future occasion. 

The first detachment of a squadron of steam omnibuses intended 
for the Seine is now on its way to Paris from Lyons, by way of 
the Sadne, the Burgundian Canal, the Yonne and the Seine; the 
vessels are six in number and bring in tow eighteen landing stage 
pontoons. The little steamers are constructed after the model of 
the Mouches which run onthe Sadne ; they have deck cabins fore and 
aft, the midships being furnished with benches. Their engines 
are of 20 horse-power, and this, itissaid, isamply sufficient toenable 
them to make way against the rapid current of the Seine. Their 
course will be from the station at Ivry to the Pont du Jour on the edge 
of the Bois de Boulogne, a distance of about 7} miles, with thirteen 
stations including the termini, the double journey to be performed 
in about two hours; the fare is to be six sous for the whole 
distance and four sous between intermediate stations. It is said 
that the proprietors of these boats have a monopoly of the service 
for fifteen years. It is strange how little the surface of the Seine 
is yet used for passenger traffic, especially as nearly all the pretty 
spots around the city lie in or near its banks ; the Parisians have 
generally rather a horror of water. 

There has been much talking here about diminution of railway 
fares for the Exhibition, but nothing positively done; it is said 
however that the Orleans and Eastern Companies have deter- 
mined on their course, and that the rates will be reduced about 
20 per cent. for the single and 30 per cent. for the double journey ; 
but we hear nothing of the intentions of the Northern and Western 
Companies, which principally interest the English, nor of the Lyons 
and Mediterranean lines. A paper that takes the lead on the 
Opposition side here, La Liberté, says on this subject :—*‘ Come ! 
show a little courage, a little daring ! There are 150 millions to be 
gained this year on the railways, over and above the ordinary receipts. 
Will you have these 150 millions or not? Yes or no!” It is a 
tempting bait certainly, but fish will not always bite at the finest 
bait, they may havea notionof the hook. There is no doubt how- 
ever that there will be a diminution of the tariff, and probably the 
hesitation of the Northern and Western arises partly out of the 
necessity of arranging with the English companies and partly out 


of the desire of each to know what the other intends todo. In | 


the meantime the German companies are taking the lead in the 
matter and discussing it openly: thirty-four directors of lines have 
met at Munich to consider the policy of making a reduction of 22 
per cent. on single tickets and 50 per cent. in the case of arrange- 
ments for 300 persons ; and it is said, though not officially, that 
the proposal has been adopted. 

The working classes of France are gradually establishing their 
right to meet in public and discuss matters toneking their interests ; 
the Bronzists met 10,000 strong, and the Tailors have just had a 
large meeting, and in both cases without the slightest unpleasantness. 
One cause of this is the judicious conduct of the men, whose demands 
are moderate; they do not aim at the impossible. The number of 
representatives to the Exhibitionis fixed according to the importance 
of the industry, many having but one delegate, while the coach, cart, 
harnessmakers, farriers, &c.—a group rather than a trade—will have 
twelve representatives ; the joiners, cabinet makers, turners and 
carvers, eight; and the printers, type-founders and stereotype 
casters, six. The five essentially Saks trades—dress-makers, 
seainstresses, bonnetmakers, stay-makers, and artificial flower- 
makers-—send two female delegates each. The election of a president 
to arrange the preliminaries is left to the men themselves, and 
this officer fixes the method of election in each case ; the names 
of the delegates elected are to be sent in with proper certificates 
to the society specially formed to carry out the arrangements. 
Each workman on voting will receive a cheque, to be changed 
afterwards for a free admission to the Exibition for any day in 
a given fortnight, and each delegate will have a free admission for 
a week. The delegates who visited the London Exhibition in 1862 
showed great impartiality and good sense, and the conclusions of 
their reports respecting the comparative condition of French and 
English workmen were highly instructive. It is to be hoped that 
the efforts of the Society of Arts to cause well-selected delegates 
froin the various trades to be sent to Paris on the present occasion 
will be crowned with success, for although English workmen enjoy 
many advantages as compared with French ouvriers, they may 
learn from them and the study of their productions many highly 
valuable lessons. It should be remembered too that the ouvrier 
feature, what we have called the economical, will be brought out 
with more prominence than has been given to it on any former 
occasion; and this remark applies to all the grand points touching 
the interests of the working classes. It will be well to explain 
this more exactly by giving the heads of the special group alluded 
to; they are as follow :— 

‘Class 89.—Materials and methods employed in the education 
of children.” This includes drawing, modelling, and elementary 
science, music and singing, books, maps, tables, Kc. 

“Class 90. Libraries and other means made use of in adult 
education, whether carried on at home, in the workshop, or in 
common schools, &c.” Under this head is included models and 
apparatus for instruction in the principles and practice of various 
manual trades. 

“Class 91 —Furniture, clothing, and food, distinguished for 
usefulness and economy.” Every article in this section will have 
its price affixed to it. 

* Class 92 —-Popular costumes.” 

‘* Class 93 —Specimens of houses and cottages, characterised by 
cheapness, salubrity, and comfort” A considerable number of 
such buildings, French, Dutch, Belgian, and others, are dotted 
about the grounds, but it is to be regretted that England does 
not appear in the list, except as exhibiting a model barrack. 
It is one of those omissions that are unaccountable. 

** Class 94 —Productions of all kinds made by ouvriers working 
on their own account.” Those who employ their own family, or 
not more than one apprentice in addition, are alone included in 
this description. 
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“Class 95 —Tools, instruments, and processes peculiar to such 
small workshops.” 

These last two classes will have a special interest for ¥ orking 
men whose trade has been enabled, to the present time, to shut 
out the use of machinery or to cope successfully with it. 

These few memoranda will, I think, suffice to show the great 
interest which the coming Exhibition will have for the working 
man, as well as the employer, the student, and the philosopher, 

Paris, March 27th. 
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THE METROPOLIS GAS BILL. 

Tuis bill, if it becomes an Act, promises to work a vast change 
in our arrangements as to the supply of the important article of 
gas; and as it bears the names of three Cabinet ministers on itg 
back it seems probable that its provisions will become law. The 
bill proposes to create a gas board, consisting of three impartial 
persons, of scientific knowledge and experience in relation to the 
manufacture and supply of gas, who shall be appointed and re- 
movable by the President of the Board of Trade, two members to 
be a quorum. The gas board are to prescribe the mode to be 
adopted for testing and recording the illuminating power of gas 
supplied by the companies and the time of testing. With regard 
to illuminating power the gas board shall, from time to time, 
prescribe and certify the mode to be adopted for testing and re. 
cording the illuminating power of gas supplied by the companies, 
and the times of testing. 

Until the gas board otherwise prescribe and certify there shall 
be used for the purpose of testing illuminating power (1), a burner 
of the kind known as Sugg’s steatite Argand burner, of fifteen 
holes, consuming not more than five cubic feet of gas per hour, 
and having the following dimensions :— External diameter 1 (in., 
internal diameter 0‘5in., diameter across from centre of hole to 
centre of hole 0'8in., diameter of hole 0’05in., height from gallery 
rest to top 1'2in.; and having a glass supported on an ordinary 
gallery, with or without a perforated disc, the glass having the 
following dimensions : —External diameter 2‘0in., internal diameter 
1‘85in., total height 70in., height from level of top of burner to 
top of glass 6'0in.; (2), sperm candles of six to the pound, each 
burning at the rate of 120 grains per hour, manufactured in 
manner from time to time prescribed by the gas board and from 
materials obtained as the gas board from time to time direct, 
candles of which description are intended where candles are men- 
tioned in the subsequent provisions of this Act. 

If at any time the gas board prescribe and certify that a Carcel 
lamp be substituted for candles, then a Carcel lamp, constructed 
as the gas board from time to time direct, and consuming colza oil 
at the rate of 648 grains per hour, shall be deemed equivalent to 
nine candles. 

The board are to see that all the gas is free from sulphuretted 
hydrogen, and to investigate the process of manufacture, to 
ascertain the means adopted for purifying the gas and preventing 
nuisances. The Board of Works are to be empowered to appcint 
a gas examiner, who is to test the gas, and the companies are to 
provide proper testing-places. The test is to be made three times 
each day, the average of which is to be taken as the illuminating 
power of the day. The maximum price of gas is fixed, according 
to its quality, at the following scale :- 

Price of Gas.—The maximum price per 1000 cubic feet charge- 
able by a company for gas shall vary according to illuminating 
power, as follows :—For gas of illuminating power equal to that 
of fourteen, but not equal to that of fifteen, candles the maximum 
price shall be 3s. 6d.; for every increase in illuminating power 
equal to that of one candle or more the price of 3s. 6d. may be 
increased by 3d. per candle; and for every reduction in illumina- 
ting power equal to that of one candle or more the price of 3s. 6d. 
shall be reduced by 3d. per candle; which scale is in this Act 
referred to as the prescribed scale of illuminating power and price. 

The maximum price chargeable by a company for gas, according 
to the gent scale of illuminating power and price, shall be 
reduced according to the amount of impurity with which it is 
charged, as follows; —If on any three successive days at any time, 
or on any twenty or more days in any period of sixty successive 
days, the amount of impurity in any form has exceeded to any 
extent the maximum al se | for that form, or the gas has beer 
charged with any amount of sulphuretted hydrogen, the price 
charged for the quarter in which the last of those successive days 
occurs shall be less per 1000 cubic feet than the maximum 
chargeable, by a sum of not less than 1d.; if in any such case the 
amount of impurity in any form has exceeded the maximum 
allowed for that form to the extent of one-third thereof, the price 
charged for that quarter shall be less per 1000 cubic feet than the 
maximum chargeable by a sum of not less than 2d.; if in any such 
case the amount of impurity in any form has exceeded the maxi- 
mum allowed for that form to the extent of one-half thereof, the 
price charged for that quarter shall be less per 1000 cubic feet than 
the maximum chargeable by a sum of not less than 3d.; and, not- 
withstanding anything in this Act, the price chargeable, after the 
reductions directed by this section have been made, shall be 
deemed the maximum price chargeable according to the prescribed 
scale of illuminating power and price. 





THE Crevzor Works.—( From our Correspondent.)—A report 
that the Creuzot works had undertaken to supply 60 locomotives 
for English lines is premature. There have, however, been some 
negotiations on the subject. 

Paris, Lyons, AND MEDITERRANEAN RaILWay.—(From our 
Correspondent. )—This great concern hag just ordered 2000 tons of 
Bessemer steel rails from the Terrenoire works, at £9 16s. per ton 
at the works. The same company has also ordered 200 turntables 
at £14 8s. per ton at the works. 

SoutH KENSINGTON MuseUM.— Visitors during the week ending 
23rd March, 1867 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., 60'6; on Wednesday, Thursday, and Friday, 
admission 6d., from 10 a.m. to5 p.m., 1313; total 7329; average 
of corresponding week in former years, 10,427; total from the open- 
ing of the museum, 6,602,510. 

Makrtin’s ANcHoRS.—It has been deemed advisable to replace 
two 72 cwt. anchors, carried at present by H.M.S. Pallas, with two 
of Mr. Martin’s self-casting anchors of better holding powers, 
and weighing but 52 cwt. each. These anchors have just under- 
gone the Admiralty test in a most satisfactory way. Both anchors 
were placed under the hydraulic machine, ani the Admiralty 
maximum proof (43 tons) was brought to bear upon them without 
the slightest permanent deflection being exhibited after the strain 
was removed. At the request of the patentee 50 per cent. over 
the Admiralty standard proof was then applied, the strain upon 
the anchors then being increased to 65 tons, or equal to the 
ordinary test by the Adiniralty of a 95cwt. anchor. The deflec- 
tion, with the strain on the anchor, in this instance, was three- 
tenths of an inch on both arms, but on the strain being removed 
the iron resumed its normal position, leaving again no perinanent 
deflection. This strain is equal to that given to an ordinary 
Admiralty pattern anchor of 95cwt. The anchors were afterwards 
submitted in Mr. Martin’s presence to the severest possible form of 
‘*fire” proof, with results equally satisfactory to those which 
attended the hydraulic tests. The arms were taken out of the 
shanks, placed in separate fires, and heated to a low red heat. 
Taken from the fires, each section of the anchors which had been 
subjected to the greatest strain was scraped, filed over, and 
sprinkled with water, and then most scrupulously examined by 
the master smith and his assistants to ascertain whether there 
existed any sign of weakness, or cracks, flaw or defect of any kind 
in the metal. Not the least imperfection of any kind could be 
detected, and the anchors were then declared accepted for service. 
Admirals Sir Thomas Pasley, K.C.B., George G. Wellesley, and 
the chief officials of the dockyard, were present at the trials, May 
we not ask why the Admiralty will persist in the use of old- 
fashioned anchors, heavy to handle, and bad for holding, when 
anchors better in every possible respect are at their disposal ? 
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RAILWAY MATTERS. 


THE receipts from the Athenry and Tuam line remain almost 
stationary. 

Ir is expected that traffic will be commenced to Walton-on-the 
Naze on the Ist of May. 


On the Galway extension the traftic has not been very successful, 


owing to the opening of Lord Lucan’s line to Westport. 

Tue line recently constructed by the Great Northern Railway 
Company between Lincoln and Hornington will be opened for 
traffic very shortly. 

Tue Government has come to a definitive arrangement with the 
Northern of Buenos Ayres Railway on the question of the sum to 
be paid under the guarantee. 

THE apprehensions of the holders of railway debentures do not 
appear to abate. The decision of the Lords Justices in Chancery, 
pronounced by Lord Cairns, created a panic, which still rages. 

THE Manchester, Sheffield, and Lincolnshire Railway Company 
proposes to create annuities with a view to the ultimate extinction 
of its debenture debt. No definit ts have, however, 
been determined upon, 

THe Midland Great Western of Ireland Company’s passenger 
traflic for the past half year exceeds that of any corresponding 

veriod except the Exhibition time. The goods and cattle traffic 
cos also considerably increased. 

Tue traflic receipt of the railways in the United Kingdom for the 
week ending March 16th, amounted, on 12,745 miles, to £634,198, 
and for the corresponding week of last year, on 12,498 miles, to 
£642,256, showing an increase of 247 miles, and a decrease of £8058 
in the receipts. 

THE number of train miles run on the Chatham and Doversince 
last June is 1,024,802}, which gives, with shunting and other short 
distances, a total of 1,268,8324 locomotive miles. The fuel con- 
sumed for this distance amounted to 377,373 cwts. of coal, and 
4,319 ewts. of coke. 

Tue whole of the engine-drivers and firemen on the Newcastle, 
Leeds, York, and Malton sections of the North-Eastern Railway- 
960 in number—have sent in their notices to cease work on the 
20th of April next, unless in the time their d ds are con- 
ceded by the board. 

AmonG the Acts which failed to pass the Maine Legislature at 
its recent session, was one in aid of the European and North 
American Railway. It was defeated in the House by a majority of 
twenty. It is stated, however, that this will not retard in any 
way the progress of the work, 

J, 


THE recent arrest of a of the employés of the United 
States Central Railroad for robbing freight cars has had a tendency 
to put a stop to such larcenies on that road, but it is stated that 
the Hudson River Railroad is troubled in a similar manner, cars 
being frequently robbed of their contents. 


Tue only line to Plymouth is partly a single line, the gradients 
between Exeter and Plymouth are very severe for considerable dis- 
tances, and the curves very sharpand numerous. From Falmouth 
to Exeter, via Plymouth, the only route, there are ninety miles of 
~—_ line, and the fastest train does not reach twenty-two miles 
an hour, 

THE report of the directors of the Metropolitan District Rail- 
way mentions that the directors have decided on a call payable on 
April 15th, The directors propose to reduce the amount of their 
fees to the extent of £1500 per annum. The amount of capital 
and debentures received has been £1,652,165, and the amount 
expended £1,603,600. 


Tue Argentine Central has been put in jon of a con- 
siderable portion of the lands assigned to them by their conces- 
sion, and the road is about to be continued at once to Villa 
Nueva, when a paying traffic may be expected. Settlers arrive by 
every English and French steamer, a large number of whom buy 
land at Frayle Muerto and other points on the vicinity of the line. 


A MEETING, numerously and influentially attended, was held on 
Friday at Pratt’s New London Hotel, Exeter, when it was 
unanimously resolved ‘‘ that an association of the shareholders of 
the Great Western, the London and South-Western, the Bristol 
and Exeter, and the South Devon and Cornwall railways, be 
formed to devise some means to advance the interests of the share- 
holders in those companies in the present crisis.” 


THE committee of investigation of the Atlantic and Great 
Western Railway intimate that as they cannot make a report at 
present, they appeal to the holders of the divisional bonds to 
retain their coupons maturing on the Ist proximo, and their drawn 
bonds payable at the same date. With reference to the coupons 
on the Consolidated Bonds, the committee will make a further 
communication when they have completed arrangements, and 
meantime request the bondholders to retain their coupons. 


At New York a successful experiment has just been made to 
convey heavily-laden freight cars across the North River from the 
docks on the Brooklyn side to the railroad depéts on the other. A 
sreat float has been constructed and named the Dunderberg, in 
ee 137ft., and 30ft. wide. On this have been borne success- 
fully no less than eight heavily laden trucks. On the float are 
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| NOTES AND MEMORANDA. 


A PRESSURE of more than 600 atmospheres would be requisite to 
prevent mercury expanding when heated from 6 deg. to 10 deg. 

STEEL spindles for cotton spinning are heated for hardening at 
e step end by friction on a revolving wheel without the aid of 
a fire. 

PvRE iron, according to Stahlschmidt, who was the first to pre- 
pare it, is a silver-white metal, so soft that it may be readily cut 
with a knife, 

Two and a half ounces of magnesium are equal in light-giving 
power to 201lb. of stearine. It burns as readily in carbonic acid 
gas as in air. 

Proressor W. THomson found that pressures of 8°l and 16°8 
atmospheres lowered the melting point of ice by 0°059 deg. and 
0°126 Cent. respectively. 

THE density of aqueous vapour, when a space is saturated with 


| it, is at all temperatures §, or, more accurately 0°6225 of the 


density of air at the same temperature and pressure. 

THE ratio of the density of air at 0 deg. Cent. and 30in. pressure 
to that of water at 0 deg. Cent., is found to be 0°001296. In 
other words the latter is 771 times as heavy as the former. 

THE effect of phosphorus in copper, in very minute proportions, 
impairs its value as a conductor of electricity, while it increases 
pn much the tenacity of the metal and its value in manufac- 

ures. 

THE raw copper ore worked in Swansea contains about 50 per 
cent. of sulphur, and it is calculated that some of the melting fur- 
naces discharge into the atmosphere from their chimneys 1000 tons 
of sulphuric acid per week. 

M. Mousson has found that a powerful pressure not only retards 
the freezing of water, but prevents its complete solidification. In 
this case the pressure opp et y of the water to expand 
on freezing, and thus virtually lowers the point of solidification. 

THE absorptive power of pine charcoal is half as much as that 
of boxwood. The charcoal made from corkwood, which is very 
porous, is not absorbent, neither is graphite. Many other sub- 
stances, as meerschaum, gypsum, and silk, are also highly absorbent. 

M. Bovusincavtt has estimated that in Paris the following 
quantities of carbonic acid are produced oa one hours. 
By the population and by animals, 11,895, cubic feet. By 
processes of combustion, 92,101,000 cubic feet, or altogether, 
103,996,000 cubic feet. 

POUILLET measured the temperatures corresponding to the 
colours which metal takes when heated in a fire, and found them 
to be as follows :- Incipient red, 525 deg. Cent. ; dull red, 700 deg. ; 
cherry red, 900 deg. ; dark orange, 1100 deg. ; white, 1300 deg. ; 
dazzling white, 1500 deg. 

THE attempt to separate frozen nitro-glycerine—which exists at 
a temperature of about 40 deg.—is extremely dangerous, as it can 
be easily exploded by friction. In Germany, the last winter, a 
man who tried this experiment on a lump of some six or eight 
pounds was blown to a great height in the air, 

THALLIUM was discovered by Crookes in certain sulphur ores, 
and is most readily obtained from the flues attached to the burners 
of the sulph acid chambers where pyrites are employed. It is 
very dense, and resembles lead in general appearance. It gives a 
beautiful bright green band of intense brilliancy. 

Ir Prussian blue be heated to a bright red in a tube or crucible 
from which the air is excluded until it ceases to give off fumes, 
the iron will be left finely divided. The apparatus may be suffered 
to cool, but the moment the air is allowed to reach the iron, the 
latter is oxidised so quickly that combustion results. 

GavDIN has succeeded in fusing rock crystal by means of a lamp 
fed by a jet of oxygen ; and more recently Despretz, by combining 
the effects of the sun, the voltaic battery, and the oxyhydrogen 
blowpipe, has melted alumina and magnesia, and softened carbon, 
so as to be flexible, which is a condition near that of fusion. 

Cs1UM was first discovered by Bunsen in the Diirckheim mineral 
spring, 100 gallons from which yield one grain of the metal. A 
sample of lepidolite from Maine ty oy 24 per cent., and a rare 
mineral, called pollux, has yielded < cent of cesium. This 
metal is recognised by giving two bright blue lines in the spec- 
trum. 

Hopkrys has found that the melting point of wax, which at 
the ordinary pressure is 64°7 deg., is 74°7 deg. under a pressure of 
520, and 80°2 deg. under a pressure of 793 atmospheres. The 
melting point of spermaceti is raised 29 deg. by a pressure of 725 
atmospheres. These results have been confirmed by Bunsen for 
lower pressures, 

INDIUM was first detected by Reich and Richter, but has been 
more fully investigated by Winkler. It is found in the zincblende 
of the Freiburg mines. . It resembles lead in softness and fusibility, 
but in colour is white, resembling platinum in general appearance. 
It is not oxidised by the air, and burns at a red heat with a violet 
blue flame. Its spectrum is indigo blue. 

PROFESSOR SEELY states that the rust which is produced from a 
‘pound of iron represents an amount of heat sufficient to raise 
nearly 30001b. of water 1 deg. Fah. As the specific eat of iron 
is one-ninth (nearly) that of water, this quantity of heat is suffi- 











two lines of track, which meet those on a bridge near the depdt 
on the Jersey side, enabling the cars laden to pass off freely. 


cient to raise the temperature of one pound of iron to the tempera- 


| ture of 27,000 deg., or nine pounds to 3,000 deg., which last is 


The gross receipts on the fourteen principal lines in Great Britain | ove the ignition point of iron. 


for the week ending March 16th, amounted in the aggregate, on 9200 | 


miles, to £534,850, and for the corresponding week of 1866, on | that of air being taken as unity. Air, 1000 


DENSITIES of gases at zero and at a pressure of 760 millimetres, 
i ; hydrogen, 0°0692 ; 


9039 miles, to £540,886, showing an increase of 16 miles, and a | marsh gas, 0°5590 ; ammoniacal gas, 0°5367 ; carbonic oxide, 0°9670 ; 
decrease of £6036 in the receipts. The traffic peatiets on fifty-two | nitrogen, 0°9714 ; binoxide of nitrogen, 1°0360; oxygen, 1°1056 ; 


other lines amounted, on 3545 miles, to £99,348, an: 
sponding period of last year, on 3459 miles, to £101,370, showing a | 
increase of 86 miles, but a decrease of £2022 in the receipts. 


THE success of the North British Railway yey ay in having | 
ei! 


for the corre- | sulphuretted hydrogen, 1°1912; hydrochloric acid, 12540 


t' the 


3 pro- 
toxide of nitrogen, 1°5270 ; carbonic acid, 1°5290 ; cyanogen, 18600 ; 
sulphurous acid, 2°2474 ; chlorine, 3°4400 ; hydriodic acid, 4°4430. 

HALLER attempted, in reading the ineid aloud, to count 
ber of letters he could pronounce ina minute, Finding 





already renewed £822,000 out of the £878,000 of their deb 
which fall due on the 15th of May, and also in providing for the | 
balance, seems to have been facilitated by the fact that the directors 

some time ago arranged with the company’s bankers to lay aside 

weekly out of the traffic receipts a sum sufficient to meet the in- | 
terest upon debentures and debenture stocks, *‘to be held by the | 
bankers in trust for behoof of the parties entitled thereto, and 
to be applied to no other purpose whatever.” A similar course, 
it is believed, is likely to be adopted by other companies. 


THE report of the Melbourne and Hobson’s Bay United Railway | 
Company for the half-year ending the 51st December last, states 
that the merchandise and passenger traftics are increasing, and 
certain alterations and additional rolling stock have been ren- 
dered necessary ; the working expenses have been increased £2,000 
above the usual average. The directors declined to issue deben- 
tures at the sacrifice such a step would necessarily involve, The | 
profits of the line for the six ths, after deducti ing | 
expenses and paying interest upon debentures, 
sufficient to pay a dividend at the rate of 8} per cent. per annum, | 
and leave a balance of £293 14s. 2d. 


It appears that the traffic on the East Indian line has reached | 
an amount equal to £53 per mile per week on its whole length of 
1131 miles; while on the Bombay line, which has been finally 
opened to Nagpore, the amount of cotton offering is beyond the 
immediate capacity of the company, and such as to render impera- 
tive a contraction of bulk by the introduction of eens which 
would also have the advantage of checking the adulteration prac- 
tised by the Bombay brokers. Is is stated that the advantages of 
Bombay as the chief terminus of the Indian railway system have 
induced some parties to try to establish steam communication vid 
the Cape, and that the Great Victoria is to leave early in May as 
the pioneer of the line, ’ 





g the working 
were £23,018 9s. 2d. | foPPS 


that he could pronounce 1500, among which the R, according to 
his statement, requires ten successive contractions of the stylo- 
glossus, he affirms that a muscle can contract and relax itself 
15,000 times in a minute ; and as the time of relaxation is as long 
as that of contraction, each contraction requires about 1-30000th of 
a minute, or 1-500th of a second. From this, Haller concludes that 


the nervous agent requires the 1-500th of a second to go from the 
| brain to the stylo-glossus muscle. 


A THIN shell of a metal, such as copper, brass, bronze, silver, 
gold, &c., which from its costliness may not be available for a 
desired purpose in solid form, may be filled in with molten iron 


| without melting, or even tarnishing, if it is immersed in water. 


The utility of this method is obvious in cheapening ornamental 


| furnishings of almost all kinds. Another method for coating iron 
| with copper is to plunge it into a boiling solution of a compound 


of copper with an organic acid (such as the double tartrate of 
r and potash) with excess of alkali, and holding it with a 
Wire during the immersion, which —— longer or shorter 
according to the thickness of coating desi 
A NEW explosive compound, introduced by Mr. Peter Griess, 
according to one of our foreign exchanges, explodes with great 
violence, far surpassing that of fulminating silver, at less than 
100 deg. Centigrade, and also by friction, pressure, or concussion. 
Iron plates several lines (twelfths of an inch) in thickness, were 
broken to atoms by exploding fifteen grains of the substance upon 
them. It he named by the aha of — ——— is 
repared by passing nitrous aci ugh a solution 0 iline in 
or times its volume of alcohol, until the addition of ether 
precipitates the Deeg: in white acicular crystals. After being 
separated as much as possible from the solution, oy .— 
up in cold dilute alcohol, and precipitated by in long 
white needles. 





MISCELLANEA. 


THE strike of the slaters and plumbers at Rouen has not yet 
terminated. 


AN ascent of about 1080ft. produces a diminution of 1 deg. 
Cent. in the boiling point. 

Ir is said that a very long time will elapse before another great 
Exhibition is seen after this one at Paris. 


THE western triplet of Romsey Ab Church is to be filled 
with stained glass, in commemoration of the late Lord Palmerston. 


Amonc the natural curiosities sent from the United States to 
the Paris Exposition is a single block of anthracite coal from 
Pennsylvania weighing six tons. 

In Congress the bill for a canal round the Falls of Niagara, par- 
ticulars of which have already appeared in our columns, has been 
referred to a select committee of five. 

THE coal extraction of France last year was officially estimated 
at 12,000,000 tons, as compared with 11,300,000 tons in 1865; 
7,500,000 tons in 1860; and 4,430,000 tons in 1850. 

ALREADY a stupendous international Exhibition at Berlin is 
talked of in three years’ time, and among exhibitors, even among 
Prussians, the very announcement, or rather rumour, is received 
with dismay. 

Wuew the Crimean war broke out such was our destitution of 
army wagons that those employed in the Peninsular war were fur- 
bished up and sent off first to do seryice again after a rest of 
forty years. : 

Krvuppr’s first steel cannon were cast in 1849 and offered to the 
chief German governments, but refused T, them because they 
thought the article too novel and costly, The Viceroy of Egypt 
was the first who ordered them. . 

Now Mr. Seeley’s pigs are disposed of, an equally profitable field 
of inquiry is supplied by a certain extensive store of guns the 
nation has paid for, and which will probably never see the light 
again unless ferreted out as the pigs were. 

AN Exhibition takes, as a rule, two years of a manufacturer's 
time to get up his goods and display them, and when these shows 
are at intervals of only five years between England and France, 
-_ labour becomes incessant, and the cost almost too heavy to be 

re. 

THE first hopeful sign that the Chinese are beginning to appre- 
ciate the superior knowledge of the Western races has just been 
given, in the shape of a proposal by the Foreign Board to establish at 
Pekin a college for the instruction of educated Chinese in foreign 
science. 

A Few of the captured Austrian guns have been melted down 
for the purpose of making wedals for the Prussian soldiers, and 
they are said to have turned out to be made of copper and lead, 
— of the usual gun metal, which is a compound of copper 
and tin. 

A SUBTERRANEOUS fire has broken out near the sources of the 
Ain B:ida, Algeria. A hot smoke issued from an aperture about 
three feet in diameter, and rises to a height of about fifteen to 
twenty yards. A stick plunged into the opening is carbonised in 
a few minutes. A 

Ir has recently been discovered in France that sulphuret of car- 
bon is the best solvent of the essential oils of flowers. The sul- 
phuret penetrates into the substance of the petals, expels the 
water, and when charged sufficiently with the essential oil is 
evapora 

THE total production of iron in France in 1866 is officially esti- 
mated as follows:—Charcoal-made iron, 50,400 tons, of the esti- 
mated value of £390,200; iron made with coal, 733,400 tons, of the 
estimated value of £6,539,000; and iror made with two combus- 
tibles, 28,100 tons, of the estimated value of £390,200. 

InsTRUCTIONS have been remitted from the War Department to 


| the Board of Works at Woolwich Arsenal, to make arrangements 





for the y erection of an additional shipping pier to extend 
300 feet into the river beyond the quay facing the royal gun 
factories, so as to facilitate the shipment of heavy materials from 
the factories direct. 

THE flood in the Western American waters is remarkable for its 
continuance as well as its extent. For three weeks the Ohio has 
been at flood height, and the losses by the cverflow of bottom lands 
have been enormous. The river is still rising, and greater disaster 
and more suffering than have been known from this cause for many 
years are apprehended. 

RECENT reports from Colorado give promise that the long-sought 
proce-s of extracting gold from the hitherto intractable ores li 
in the use of sodium amalgam. No new machinery or manipula- 
tion is needed; the amalgam is simply substituted for the ordin: 

uicksilver, Sodium amalgam has been extensively used in Cali- 
ornia for upwards of a year. 

AN inquiring German has been trying nitro-glycerine internally, 
to ascertain whether it is poisonous. In large doses it caused 
death in animals, acting chiefly on the brain. The experimenter, 
getting accidentally more than he meant to, suffered severely from 
headache, giddiness, and partial loss of consciousness, but expe- 
rienced no very alarming symptoms, 

M. WENDENLIN Ku.iFay¥, a Hungarian engineer, professes to have 
invented an aerostatic machine able to carry travollers and goods, 
and solicits the support of the Company of Engi , to whom he 
had sent a deseription of his work. He has also addressed a peti- 
tion on the subject to the diet of Pesth. The company named a 
committee charged to draw up a report on the invention, and pro- 
poses to carry it out if found to promise success. 

THE armour-plated converted wooden frigate Royal Alfred, 
eighteen guns, 4,068 tons, 800 horse-power, Captain F. A. Herbert, 
underwent her trial of speed over the measured mile in Stokes Ba 
on Friday, at deep-load draught. This ship is one of five oar tn 
by the Duke of Somerset’s Board, by the sanction of Parliament 
in 1861, to add as rapidly as possible under the circumstances to 
the numbers of the ships forming the ironclad fleet of the country 
by their conversion from line-of-battle ships partly built to ironclad 
frigates. 

THE ironmasters of the north-eastern district are likely to ar- 
range terms with their men upon the reduced rates, and thus avoid 
astrike. The men at Consett and Witton-park and at Darlington 
and South Stockton have agreed to the reduction. But at Jarrow 
and at some of the large works at Middlesborough, while the 
skilled men have submitted to the terms, the underhands have 
refused, and the rolling and puddling mills are temporarily stopped. 
The workmen at the Weardale works at Tudhoa, and the men at 
the Walker ironworks, have accepted the terms proposed by the 
masters. 


Mr. Cusirt, the engineer for the Corporation to the new bridge 
at Blackfriars, reports that during the last month the work of 
building the piers Nos. 1 and 2 of the bridge has made consider- 
able advance, and that the masonry and brickwork are now in 
parts up to and above high-water mark. Of pier No. 4 the work 
of sinking the caissons has been proceeding. One of them is now 
down within about four feet of the full depth. The progress with 
that pier bad been slower than he had hoped, in consequence of 
the number of old piles and a bed of cemented stones, which were 
found in and around the site, and which caused great trouble. 
The bottom of another of the caissons of the old bridge has been 
raised and cleared away during the month. The staging and cen- 
tering of the first arch—that next the Surrey shore-are making 
P ; and the iron arched ribs are now beginning to arrive at 
the works. One of the polished red granite columns, which are to 
be placed at the ends of the pier above the cutwaters, has arrived 








, on the ground, and appears to bea very excellent piece of work. 
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™ A RalLway bridge of some magnitude is now in coursejofjerection 
at Glasgow for carrying the City of Glasgow Union Railways over 
the river Clyde. The bridge, which is on the wrought iron lattice 
girder principle, will consist of five water spans, each 75ft. in the 
clear, and ‘two land spans of 65ft. each. The girders will be 8ft. 
leep, and the bridge will be laid with a double line of way. The 
ers will rest upon granite columns, and the abutments will be 
of masonry. The superstructure will be carried on cast-iron 
cylinders 8ft. 4in. in diameter, some of which have already been 
sunk to a depth of 85ft. through the sand down to the solid rock 
which forms the bed of the river. When down to the necessary 
depth the cylinders are filled in with concrete to about the ground 
level ; the water is then pumped out and brickwork is built up to 
-water level, at which point the granite columns commence. 
e process of sinking the cylinders has been shortened and the 
operation greatly facilitated by the adoption of an ting 
a tus, the invention of Mr. John Milroy. This apparatus is 
shown in the accom: nying engraving, in which Fig.1 represents a 
side elevation, partly in vertical section, of the principal part of 
the machine, which is termed the excavator; Fig. 2 being a plan 
view. A series of spades or digging and lifting blades, a, are 
hinged to an octagonal iron framework b, into which they exactly 
fit when closed. The spades are hinged to the outer side or rim of 
the frame, and are formed with sides projecting inwards, which 
enable them to take better hold of the earth. en the apparatus 
is being lowered over the spot to be excavated the spades are open 
and hang in the position shown in Fig.l. With the spades hang- 
ing thus the apparatus is lowered as far as it will go, and the 
spades having entered the soil are drawn inwards Fad the 
ground each into its own opening in the frame, bringing the earth 
with it. The frame and spades thus brought together form a close 
— and in this condition the apparatus is drawn to surface 
full of the soil. To prevent leakage and to make good joints, strips 
of india-rubber are attached to the underside of the inner octagonal 
portion of the framework and the T iron arms connecting the 
Inner and outer framing. Against this india-rubber the edges of 
the spades press, and, when working in soft soils, leakage is thus 
prevented. 
We now come to the working of this apparatus as carried out 
on the Clyde Bridge works, to illustrate which we have shown at 
. 3 in the engraving a side elevation of one of the cylinders now 
being sunk, and the necessary timber structure, and at Fig. 4, a 
vertical section through the centre of Fig. 3. The cylinders 
a, a, are 8ft. 4in. in diameter, cast in 6ft. lengths, and are kept in 
position by four guide piles 6, b. The outer piles are for carrying 
the platform, gantry, &c., in the usual manner. The main chain c, 
is worked by an engine placed as indicated in Fig. 4, which is em- 





om to raise or lower the apparatus. The excavator is attached 
this main chain by two sets of chains A and B, Fig. 1. The chains 
of set A, all of equ length, are each fixed to the outer frame of the 
excavator, and after uniting upon aring are joined to the main 


chain a short distanceabove its junction with the other set of chains 
B, bys length of single chain d._ When the apparatus is descend- 
ing, this length of chain is looped up by the monkey hook. There 


are eight chains to set B, all of equal length,’and attached at their 
upper ends to the main chain in the way we have shown. These 
last chains are for the p' of pulling in the spades up to the 
frame with the soil which they drag with them, and for raising the 
apparatus bodily to the staging above. When lowering the exca- 
vator the connecting chain d, of the outer set of chains A, is looped 
up by means of the monkey hook, the chains of set B, being thereby 
rendered quite slack—until the excavator reaches the bottom. 
The monkey hook is then thrown out of gear by means of the ro 

shown at e, which slackens the outer set of chains, and upon the 
hoisting being commenced the inner set of chains is brought into 
peas the spades drawn in and the whole machine raised to 

ace. 

In order to ensure the excavator being both kept and forced 
down at the moment when the spades are being drawn into their 
places in the frame a very effective arrangement, shown in Fig. 4, 
is adopted. Two holding-down chains are fixed to opposite sides 
of the spade frame, and which pass under pulleys held down near 
the bottom of the excavation, and thence up to winding axles 
placed on the y= | above. These winding axles are formed with 
enlarged drums, and also with handles for turning them by, and 
the holding-down chains are hauled up quickly by drawing ropes 
off the drums, on which they are re-wound by the operation of 
drawing up the excavator. The bottom pulleys for the holding- 
down chains are carried by timber spars or leaders, placed vertically, 
and which are held inside the cylinders. They are kept apart at 
their lower ends bya stout iron hoop, tothe opposite sides of which 
the leaders are fixed, whilst their upper ends are made fast to the 
cylinder itself. As the excavation proceeds these leaders move 
downwards with the cylinders, being lengthened from above. The 
holding-down chains are hauled tight as the excavator descends, 
and when it has reached the ground surface sufficient strain is put 
on them to force the spades into the earth, to keep the frame from 
rising whilst they are being drawn inwards, and to ensure their 
taking hold of the ground. As soon as the workmen feel that the 

es are drawn close in, the holding-down chains are released and 
the excavator is raised up to be emptied. This is effected by 
running a lorry under the excavator and on which it rests ; the 
outer set of chains A, are then hooked up, and the excavator being 
raised a little, the spades fall open and the soil is discharged into 
the lorry. Mr. Milroy’s apparatus has been found to effect con- 
siderable economy in the Clyde Bridge works from the simple and 
expeditious manner in which it performs its duties. Mr. J. F. Blair, 
the engineer of the works, has expressed to us his high apprecia- 
tion of this excavator, and his thorough satisfaction with the 
results of its working. 





Nava Encrneers.—On Thursday night, 21st. instant, Sir E. 
Dering called the attention of the House of Commons to the 
position of naval engineers, and complained of the distinction drawn 
to their disadvantage between them and all other officers in the 
navy. - An engineer, he said, has to serve fourteen years before he 
can become chief engineer ; but for that long period he is allowed 
to count only four years. The result is that he cannot get to the 
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| topjofgthe list until he is fifty-six years of age, and he must the 
| retire at sixty. That is unjust, and they should therefore, like 
| assistant-surgeons, be allowed to count the whole of the time 
| which they have served. With t to pay, the hon. baronet 
| recommended that the increase, which now took place at intervals 
| of five years, should be extended proportionably over each year, 
| and that the inspectors of machinery should be allowed half-pay ; 
| and, in conclusion, he asked why the names of the naval 
| engineers are not inserted in the Navy List? Lord H. Lennox 
| replied that the question of half-pay to ins rs of ma- 
| chinery has been under the consideration of the board, but 
| that no decision has yet been come to = it. With respect 

to engineers being allowed to count their full time, they differ in 
this respect from officers of alike grade—assistant-surgeon, chaplain, 
and naval instructor—that they are educated at the e of the 
State, and there is, therefore, no idea of claim beingallowed. For 
the rest, they obtain the rank of commander after fifteen years’ 
service, and the names of those in the upper grades appear in the 
Navy List. Weconfess we are unable to comprehend his — 
statement to the effect that naval engineers are ‘‘ educated at the 
expense of the State.” Have not our friends, the engineers, some- 
thing to say on this point? 

THE value of the telegraphic wire and apparatus exported last 
year was £317,988, as ge with £148,677 in 1865; £218,464 
in 1864; £317,214 in 1863; £320,897 in 1862; £214,441 in 1861; 
£251,712 in 1860; £742,306, in 1859; £224,708 in 1858; and £302,246 
in 1857. Last year’s exports would thus — to have been about 
an average of the ten years. It will be observed, however, that it 
was in 1859 that this branch of our export trade attained its 
greatest development. 

THames SuBways.—The Board of Trade seem to have taken 
alarm at the stoppage of the works of the Waterloo Railway 
Company, which appears to be likely to leave the river in consider- 
able confusion just at the time when the embankment is making 

. The proposal to make four subways, one at Pimlico 
jer, one at the Temple pier, one at Tower dock, and one at 

‘apping Old Stairs, has elicited the following remarks from the 
board : The Board of Trade submit to the attention of Parliament 
that it may be a question whether the benefits which the proposed 
subways would confer on the public are or are not cient to 
compensate for the inconvenience and danger to the navigation of 
the port of London, which the temporary works required for the 
construction of the subways at Tower dock and Cherry Garden 
Stairs would be likely to cause. They would suggest that clauses 
should be inserted in the bill requiring (1), the company to give a 
bond for, deposit, or invest a sum of money sufficient to ae 
for removing unfinished or abandoned works in the river; (2), that 
the subways should be carried across the river at such a depth 
below Trinity high-water mark as not to interfere with 5 
They also submit that no works, temporary or permanent, sho 
be allowed to be commenced without the consent of the conserva- 
tors of the river.. We may add that there is every probability, that 
tes works of the Waterloo Railway will shortly be, proceeded with 
with energy. 
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RUSSIAN TIMBER CONSTRUCTIONS. 


NoruisG in the grounds of the Paris Exhibition excites so much 
notice at the p esent moment as the wooden buildings now being 
constructed by the orders of the Russian Government. By the 
courtesy of M. Grégorovitch, the Russian commissioner, and of 
M. Paul Bénard, architect, of Paris, we are enabled to present 
our readers with an elevation and details of two of these construc- 
tions. 


The first of these is not only Russian in type but purely Russian | 


in every respect; it was prepared in 


unaltered for ages, being the Lombardian of the twelfth century, 
mixed with Byzantine and Greek. 

Our other illustration represents an elegant little bureau de- 
signed for the use of the Russian commissioner, by M. Paul 
Bénard, of Paris, who has produced an extremely graceful moditi- 
cation of the Russian ad The elevation and plan require no 
explanation, but there are some peculiarities of construction which 
deserve notice. Nearly all the parts of the structure are visible 
to the eye. The rafters appear beyond the timbers of the gables, 





their ends being turned or carved into grotesque heads, and are 
held in place by the ornamental keys or pins, which are let in 





that country and put together here 
in Paris by seven Russian peasants, 
accompanied bya foreman and an 








interpreter. This building is an 
isbah, or peasant’s house, of the 
type common to all ventral Russia, 
and presents many points of inter- 
est as regards distribution and mode 
of construction. The isbah consists 
of asummer and a winter dwelling 
connected bya covered yard, as seen 
in the accompanying illustrations, 
and only requires an enclosed space 
of ground behind about twice as 
large as the ground plan of the is- 
bah itself with sheds at the three 
sides, to represent acomplete Rus- 
sian dwelling. The isbahs arenever 
isolated, but are built in two rows, 
forming a wide street, planted with 
trees and containing several wells, 
and a shrine dedicated to St. Basil. 
At one end of this village street a 
church is invariably erected. The 
isbahs stand close together, and, 
being built of red pine full of resin, 
it is easy to understand the com- 
plete destruction that occurs when 
one of these houses catches fire. In 
the rear of each house is a rectan- 
gular piece of ground, about an acre 
and a half in extent, used as a gar- 
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den or orchard. The front of the 


























isbah is about 70ft. in length. 
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The smaller house or pavilion 
is the summer residence ; it is 
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frequently used as a shop, having 

an entrance giving on the street, 

surmounted by a portico or verandah, and another from the 
covered yard, as shown in the plan of the chief floor. The arrange- 
ment of the winter house is totally different; the lower apart- 
ment with the three small windows is the lair for the cattle 
during the bitter winter months, and in this low cabin-like room 
they help to keep each other warm. Above this is the principal 
room of the family, with the great stone in one corner and the 
domestic chapel, the red corner, as it is called, in the other. As 
will be seen by the plan the entrance to this room is by an outside 
staircase, and through a smaller chamber adjoining. The yard 
between the two buildings is covered over, and serves to shelter 
the carts and wagons. 

The mode of coustruction is peculiar, and will be perfectly un- 
derstood by the following description and accompanying cuts. 
The whole of the walls of the houses are constructed of round 
timber. simply stripped of the bark and trimmed with the axe, a 
small bright handy tool, which the Russian peasants use with 
marvellous facility. And it should be here mentioned that in 
Russia, with the exception of those provinces in which there are 
German colonies, there are neither farmers nor carpenters ; every 

easant is a farmer and his own carpenter; and when he has to 

uild a house calls in the aid of his fellow-peasants, just as the 
backwoodsman summons his fellows to build his log-house or get 
in his crop. 

The arrangement of the timbers is seen at a glance by reference 

Fig. I to Fig. 1, which shows the ends 

aie of the side wall timbers project- 

ing through those of the front 
wall. Fig.2 is a perspective view 
of one of the timbers halved to 
receive that which lies across and 
above it, and has two mortices 
belowtoreceive the tenons in the 
halving of the piece below. The 
halving, the tenons, and the mor- 
tices are all —— by the axe 
alone. On the outside the tim- 
bers are left round, but within 
the rooms these are shaved down 
until only a V-shaped channel is 
left between the adjoining pieces. 
Not a single nail or spike is used 
in the whole construction, and 
the roof is only fixed by trenails; 
but in Siberia, and other parts of 
the country wherethe storms are 
very violent, there is some difference in the method of construction. 


Fig. 2. 
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The building of a peasant’s house of the plainest kind does not 
cost in the neighbourhood of Moscow, Toula, and other great towns, 
more than 80 to i40 roubles, that is to say, from £12 to £20, 
materials, Jabour, furniture,‘and stove, all included—the furniture, 
it should be explained, consists simply of one large table, and 
benches which stand round the room in the daytime, and form— 
two put together. with a hard mattrass on the top —the beds of the 
family at night, except in the coldest season, when father, mother, 
and children find a warm corner on the top of the stove, which is 
nothing more than an oven composed of bricks and faced with 
ornamental tiles. To explain this extraordinary cheapness the 
price of wood must be stated, A plank of best fir wood, 21ft. 
long, 8,in. wide, and nearly 2in, thick, costs fifty copeks, or 17d., 
and oak is only worth from 2s. 3d. to 3s. 4d. the cubic foot. The 
wood is very carefully seasoned, being built up in stacks with inter- 
stices, and submitted to the.action of steam,’and is full of tur- 
pentine and resinous matters. 

The walls of these houses are caulked like the deck of a ship. In 
the first place all the seams and chinks between the timbers are 
filled in either with the large moss of Russia or, where that is 
not to be obtained, with oakum, and this is driven in with an iron 
instrument specially adapted to the purpose, and the caulking is 
dressed with turpentine. Finally the angles are filled in with a 
cement composed of lime, cowdung, and coarse flour or meal. In 
the isbah at the Exhibition the cement is omitted, as it would 
hide the construction. 

It is not the habit of the country either to colour or to varnish 
the surface of the wood, either of buildings or furniture. is is 
left in its natural condition; but the hollows, sunken parts, and 
under-cuttings are tinted brightly. The colours used for this pur- 
pose are cobalt, vermilion, and green verditer. The constructions 
in iene will be coloured in this manner, and the roofs painted 
red, 

The ornamentation, of course, depends upon the means, the 
taste, and the fancy of the proprietor; but the style has remained 
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flush with the facia. The key is made also to support the 
piece of round timber which lies across and keeps down the 
shingles of the roof, which are feather-edged. The timbers of the 
walls are in this case squared, and are put together with grooves 
and tongues like our flooring boards. This is also the method 
adopted by the Norwegians in the construction of their wooden 
buildings, interesting specimens of which will be found in the 
grounds of the Exhibition. 


MANUFACTURE OF ALUMINIUM AND ITS 
ALLOYS. 


(Continued from page 203.) 





Havixe prepared the alumina in the manner described theo- 
retically and practically in’our last article on this subject, the 
next step consists in manufacture of the double chloride of 
aluminium aad sodium.” As the latter metal forms the base of 
sea salt, of rock salt also, since, when pure the same chemical 
formula NaCl applies to both, by bringing alumina and salt into 
contact the principal portion of the elements necessary to effect 
the production of aluminium are obtained, and the operation 
is thus conducted. The subjoined cut, Fig. 1, will assist in 

arriving ataclear 
E comprehension 
FiG.1 of the modus ope- 
randi. Inaver-. 
tical retort A, 
heated to red- 
ness, lumps, con- 
sisting of alu- 
mina, sea salt, 
and wood char- 
coal, about the 
size of a person’s 
fist, are loosely 
packed, leaving 
a small space be- 
tween them. 

These lumps 
or oblong balls 
are made up by 
mixing the three 
ingredients to- 
gether with the 
aid of a little 
water and after- 
wards drying 
them in a stove. 
The retort being filled a stream of chlorine gas is caused to pass 
into it through the pipe B, which is obtained by the action of 
hydrochloric acid upon the binoxide of manganese, and expressed 
by the chemical formula 

(MnO? + 2HCl) = Cl'+ MnCl + 2HO. 

When the chlorine comes into contact with the alumina it 
would be unable to eliminate the metal from it by driving off 
the oxygen were it not for the presence of the charcoal, which 
also of itself would be equally unable to seize upon the oxygen 
of the alumina, and so set the metal free, were it not assisted to 
do so by the presence of the chlorine; they mutually help one 
another in accomplishing the desired result. The chlorine at 





FIG.2 





once combines with the aluminium in the alumina, forming the 
sesquichloride of aluminium, while the oxygen of the former 
substance passes to the charcoal, constituting. carbonic oxide; 
afterwards the sesquichloride of aluminium combines with the 
salt, forming vapours of the double chloride required. The 





contents of the retort and the reaction that takes place may be 
thus represented— 

APO? + NaCl + 3C + 38Cl = (APC + NaCl) + 38C0. 
The carbonic oxide and the vapours of the double chloride pass 
into a condensing vessel C, of baked earth, through the pipe D, 
placed at the upper end of the retort. The carbonic oxide 
escapes from the vessel C by the pipe E, carrying with it 
unavoidably a certain portion of the vapour of the double 
chloride, the main portion of which first becomes liquefied, and 
subsequently solidified, in the condensing depository. Night and 
day the apparatus is kept. at work, and the retorts are charged 
every ten or twelve hours. / Owing to the intense heat the task 
is by no means a trifling one. On turning out the contents of 
the condenser they present the appearance of a greenish-yellow 
substance, the colour slightly inclining to opal, and bearing a 
strong resemblance to colophene when mixed with flowers of 
sulphur. This product might be not inappropriately termed the 
true ore of aluminium, which only requires reduction to yield up 
its mineral treasures, 

To effect this last operation a reducing agent is indispensable, 
and the one employed at Alais is sodium, of which enormous 
quantities are there manufactured, not only for the purpose 
under notice but also for various commercial uses. A few 
years back this metal cost £35 per pound, and the same weight can 
be now purchased for a little more than 5s. Sodium, like its 
sister metal potassium, was discovered by Sir H. Davy, who 
obtained it in very minute quantities by subjecting a piece of the 
hydrate of soda to the action of a powerful voltaic battery. It 
is always procured in large quantities by the action of charcoal 
upon carbonate of soda at a high heat. At Alais a small pro- 
portion of chalk is added to the other pulverised ingredients. 
M. Deville was the first who made this valuable addition, which 
facilitates the reduction in a most remarkable manner; it acts as 
a kind of plastic medium or flux, and by allowing its carbonic 
acid to escape during the process, favours the distillation of the 
sodium. The sketch, Fig. 2, will serve to illustrate sufficiently 
well the method of distilling the sodium, where the retorts are 
laid in a horizontal instead of a vertical position, and 
the pipe B, in Fig. 1, is dispensed with. The retorts 





A are of iron, cylindrical in form, and bent and rivetted 
upon the premises; they can only be used twice, and as 
| each distillation occupies but three hours the duration of their 
life is just double that time. They are placed in the furnaces 
in pairs, charged with the threefold mixture already mentioned, 
and subjected to the action of an intense heat. The gases. pro 
duced by the distillation of the coal—-for it is in that shape the 
| carbon ingredient is supplied are allowed to escape—first through 
| the short tube D, and when the flame becomes of a brilliant 
| appearance it is an indication that vapours of sodium are passing 
over, and the receiver B is attached to the tube. As the 
temperature rises the oxygen of the carbonate of soda combines 
with the carbon, the carbonic acid of the chalk is driven off by 
the intense heat, and the mixed gases CO and CO* escape 
through the upper part of the receiver, while the sodium vapour 
condenses in its lower part, and finally falls in little globules 
into the vessel C, which is partially filled with oi]. An iron 
wire is run into the tube D, and agitated now and then to pre- 
vent it being choked up by the substances passing through it. 
The metal thus produced is collected and recast in the open 
air in flat iron vessels and run into moulds, which give it the 
form of those old square biscuits which are no longer met with 
| in the present trade. It is in this state that sodium may be 
|} seen at Alais, in iron vessels containing about a couple of 
hundred weights of the metal, which is kept from all contact 
with the atmosphere by the cover being protected by a couche of 
boghead oil. The vessels holding the metal are not filled with 
oil, as the ingots, immediately after their casting, are plunged 
into that fluid and retained therein a sufficient time to coat 
them with a thin film of it, which acts like a varnish, and pro- 
tects them effectually from oxidisation. It is an interesting 
sight to lift off one of the lids of the vessels and observe ingots 
of pure sodium, a metal recently so difficult to procure, so 
expensive to purchase, and so dangerous to manipulate. By 
taking due precautions to avoid the contact of water with the 
metal, it may be handled and managed as easily as tin or lead, 
to the latter of which, with the exception of its weight, it bears 
a strong mblance, especially in the facility with which it 
may be cut. / When either sodium or potassium is brought into 
contact with water, it decumposes instantly with great violence, 
owing to the strong affinity it possesses fur oxygen, which it at 
once seizes upon, thereby liberating the other constituent, 
hydrogen. Whilst the decomposition is in progress the metals 
burn, the former with a yellow and the latter with a beautiful 
purple flame, the difference in the colour serving to distinguish 
them from one another. 

Those who have followed the separate steps described towards 
arriving at the final result, viz., the production of aluminium, 
will perceive that but one more remains to be accomplished. 
From the raw material, as it may be termed, we procured the 
alumina; from that we manufactured the double chloride of 
sodium and aluminium. We have now obtained the reducing 
agent, and when it has performed its duty the goal is attained. 
To effect an intimate mixture of these last two substances the 
sodium is cut into pieces about three inches long by a large 
knife, which divides it as easily as if it were merely wax. The 
exposed surfaces are of a brilliant silver colour, but tarnish 
almost immediately, emitting at the same time a strong odour of 
lixivium. An iron trough is ready to hand, into which has 
been already cast the double chloride of aluminium and sodium, 
together with some powdered cryolite, which is a double fluoride 
of the same metals. The diamond-shaped pieces of sodium are 
added, and the whole thrown together as rapidly as possible into 
a reverberatory furnace, all the openings and airholes of which 
are carefully closed. At the expiration of a short interval a 
number of small explosions announce that the chemical reaction 
has commenced. When they cease to be audible, and the in- 
terior of the furnace appears to be undisturbed, it is left in that 
state for one hour, and then the running is commenced. In all 
operations of a nature similar to that of the present, where, from 
the mutual and complicated action of a variety of ingredients 
upon one another, a single pure substance is obtained, there are 
always a number of compounds formed which are of a secondary 
importance, and are termed bye-products. These may be of 
considerable value, or they may be altogether worthless. F're- 
quently, owing to the main result desired receiving attention 
exclusive to the consideration of everything else, they are com- 
pletely overlooked, and many valuable productions have been 
thus literally thrown away when they might have been turned 
to good account. A familiar instance of carelessness and negli- 
gence of this description is afforded by the bye-products arising 
from the manufacture of gas, which for a long time were re- 
garded as valueless, and might be obtained by anybody who 
chose to go to the expense of carting it away. Latterly the 
labours of the chemist have discovered that these bye-products are 
of value, and they are now. employed in the roduction of 
the aniline dyes; In the furnace the heat causes the chlorine to 
leave the aluminium and combine with the sodium, forming salt 
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which is one of the bye-products; fluoride of aluminium and some 
foreign substances constitute the others. The pure metal, by 
virtue of its specific gravity, occupies an intermediate position in 
the furnace between these two, and the furnace being arranged 
as to open at the proper height, it is run off into a receptacle 
placed to receive it. While running it is extremely liquid and 
transparent, and surrounded by phosphorescent flames of a 
brilliant rose colour, The bye-products are collected in an iron 
skip on wheels, and when cold are pulverised and sifted in order 
to remove a small quantity of aluminium, which they invariably 
carry off with them in their exit from the furnace. A second 
casting is necessery to render the metal perfectly pure, and it is 
then turned out of the moulds in small ingots of a silvery gray 
colour, and constitutes the substance so arduously sought for— 
aluminium. To obtain twenty pounds’ weight of this metal the 
charge in the furnace must consist of 66 Ib. of sodium, 440 Ib. of 
the double chloride of aluminium and sodium, and 110 Ib. of 
eryolite, and then the quantity produced loses about one pound 
in weight by the re-casting. Sometimes a little more is fur- 
nished, but the above are the average proportions of the ingre- 
dients, and are considered by the manufacturers as very satiafac- 
tory results. When used pure, aluminium will be found valuable 
in all applications where a metal is required possessing the 
qualities of lightness and rigidity, and of not being affected by 
damp and the action of chemical acids, excepting that of hydro- 
chloric acid. It is not blackened by exposure to substances con- 
taining sulphur, and its appearance is not changed by contact 
with sulphate of iron (green vitriol) or nitrate of silver (lunar 
caustic). These qualities are valuable ones with respect to its 
employment for certain apparatus connected with photography. 
A large number of optical and mathematical instruments have 
been already manufactured of it, adapted alike to the purposes 
of war, the navy, astronomy, and the lighter objects of public 
spectacles and amusements. It has been used in France for 
making subdivisions of the national weight—the gramme; and 
by virtue of its two especial qualities, lightness and rigidity, 
the tenth part of a milligramme can be formed of it, possessing, 
notwithstanding the insignificancy of the weight, a cylindrical 
shape with a small button on top. Bearing in mind that the 
weight of this small specimen is equal to only 0°00154th of an 
English grain, some idea of its capabilities in this respect is 
afforded by the example. It is not, however, in its pure state 
that aluminium is calculated to be of much real utility to the 
industrial arts, but in the various alloys it is capable of forming 
with other metals, a description of which, and their application, 
we must reserve for another article. 
(To be continued.) 





PRACTICAL REMARKS ON BOILER EXPLO- 
SIONS. 
By M. A. OrTOLAN, Mécanicien Principal de la Marine Inpériale. 

In a recent number of the ‘‘ Annales du Genie Civil,” M. 
Ortolan treated of the causes of boiler explosions. He now 
resumes the subject as regards the premonitory indications of 
explosion, together with his own suggestions for precautionary 
measures, in a paper published in the number of the same journal 
for last month. The original is very lengthy, we have translated 
as much as appears to be interesting or valuable. 

Defects in the shape and construction of the boiler, wantof solidity. 
—The steam formed on the heating surfaces actually in contact 
with the flame and the hot gases should be able to discharge itself 
freely into the steam chest; to secure this the tubes of communi- 
cation between the steam chest and upper boilers (elephant system) 
should be in at least the following proportional dimensions:—No, 
of tubes on each boiler for boilers of 8 to 10 metres in length, and 
of a diameter of from 40 to 60 centimetres, three; two tubes for boiler 
of less than 8 metres in length, and with a diameter of from 25 to 
40 centimetres. It is always imprudent to have but one tube of 
communication whatever may be the length of the boiler. The 
tube of communication of the fore part of the boiler should not 
at the outside be more than 1°50m. from the end of the grate; 
that of the back part at about 060m. from the extremity of the 
boiler, the third placed between the other two. The surface sec- 
tion of each tube should be between 0°40 and 0°45 of the surface 
section of the boiler to which it is attached. or else the diameter 
of the tube should be the mean 0°66 of that of the boiler. In 
horizontal tubular boilers the circulation of the water and the 
disengagement of steam are sufficiently free, if the distance from 
the centre of a tube to the centre of those surrounding it be equal 
to the exterior diameter of the tube. If they are vertical the 
spacing from centre to centre might be only half their diameter. 
The water spaces between the fire-boxes in square boilers with 
more than one fire-box should have a maximum breadth of 8 cent. 
Contracted entrances to spaces occupied by water are always 
detrimental to the free disengagement of steam, The cylindrical 
form being the strongest, it should be adopted for the interior 
parts as much as for the exterior form of the boiler. Except in 
case of absolute necessity the crown of the furnace should never 
be flat. 

The overlapping of two plates in parts touched by the flame is 
always objectionable, — less so in the case of an ordinary 
seam than in that of a patch, but it should be avoided equally in 
construction and repairs. 

Caulking, especially when frequently repeated or done by an 
inferior workman, is frequently the cause of injury at the junc- 
tion of the plates. The shock of the caulking chisel crushes down 
the fibre of the plate, and sometimes even breaks it; in any case on 
the portions too much caulked the metal becomes poor, brittle, 
and more susceptible of oxidisation. 

In the opinion of persons who studied the appearances after the 
accident, the explosion, by rending of the plates, of the boiler of 
the Roland was due to the caulking of the plate along the torn 
seam. The rivets, too weak or too far apart, fail more often after- 
wards than during the proof of the boiler. Experience has 

inted out for them the following dimensions:—Diameter of the 

ly of the rivet at least equal to the united thickness of the 
lates and angle iron; section of the head double the section of the 
ly; space from one rivet to another between twice and twice 
and a-half the diameter of the rivet. Staying is indispensable in 
boilers which have flat surfaces. Manchester experiments here 
quoted as authority. 

Boilers with flat surfaces carrying a pressure of from two to two 
and a-half atmospheres require stay bolts of four or four and a- 
half centimetres diameter not less than 40 centimetres apart. 
Their direction should be perpendicular to the surface of the plate 
supported; an oblique direction submits them to a bending force 
of which the coefficient increases with the obliquity. 

The system of fastening the stay on the plate should allow of 
restcring to the bar the tension which it may have lost by dilata- 
tion, or in consequence of any sensible deflection in the sides of 
the boiler. 

In the case of high pressure steam (from two and a-half to six 
atmospheres) boilers with plain surfaces should never be employed. 
The water spaces surrounding the fire-box of a locomotive are 
firmly secured by numerous stay bolts. There is no necessity to 
use such a form in fixed boilers. 

Bad quality of materials employed in the construction of boilers. 
Unnecessary thickness in the plate of the fire-box.—The plates 
should be of the — called fibrous, which yields better than a 
granular structure to the action of the hammer without scaling. 
The rivets, on the contrary, require a grain which will bear 
rivetting without splitting, as fibrous iron would do. Unnecessary 
thickness of the fire-box plate is a cause of the rapid deterioration 











of the metal; plates which are more than fourteen millimetres 
thick burn in a very short time. The royal edict of the 22nd 
May, 1843, prescribed the following formula for the thickness of 


| the plates of cylindrical boilers 


E=1,8 x d x (n—1) +3 

Where E expresses the thickness in millimetres, d the diameter 
of the boiler, and n the absolute tension of steam in the boiler. 
The decree of the 25th January, 1865, cancels the foregoing, and 
leaves the thickness, nature, and quality of the metals to the con- 
structor at his own responsibility. It is now sufficient that the 

iler when constructed shall support a pressure in proof double 
that which it shall be permitted to carry when in use. Neverthe- 
less it has not appeared prudent to many able boilermakers not to 
abide by their experience. With this intention they continued to 
use the above formula, multiplying the resultant by ‘70. It must, 
therefore, be written— 

E=1,8XdX (n—1)+3X 070. 

The above expression indicates that it is not necessary to augment 
the thickness E of the plate in order that a cylindrical boiler ma 
stand a very high pressure; it is sufficient for security to diminis 
d, the diameter, almost proportionally with the augmentation of 
the pressure n. 

Insufficiency of the first proof, and neglect of the annual proof, 
of boilers’ safety valves over-loaded.—At present it is required 
that a boiler shall be proved to double its working pressure; for- 
merly three times that pressure was demanded. This was un- 
necessary and injurious. Where a boiler has been much used it is 
prudent to submit it annually toa proof. This, however, should 
not exceed by more than one-half the ordinary working pressure 
of the boiler, at least where the thickness of the plate has been 
reduced to three-fifths of its primitive strength. It is not without 
reason that proof by hydraulic pressure is criticised. Each stroke 
of the single-action pump gives a sudden shock, which unneces- 
sarily strains the plates and bolts; but with the double-action 
pump the shocks are less sensibly felt, or scarcely at all, if the 
diameter of the piston or the section of the feed-pipe is very small. 
It would certainly be better to employ steam pressure for testing, 
were it not for the extreme danger of such a proceeding. It is 
known that water dilates gradually in volume in passing from 
zero to boiling point; therefore a boiler filled with cold water and 
then heated could be thus tested before the temperature was 
reached at which vapour would be formed, no danger would be 
incurred, and the boiler would be saved any injury from the action 
of the pumps. By the safety valves all the steam formed should 
be able to escape, no matter how rapid the combustion in the 
furnace. The decree of the 25th January, 1865, orders the placing 
on every boiler of two safety valves, each capable of fulfilling the 
above condition. According to the regulations of the 23rd May, 
1843, the following formula should be used for the proportions of 
the safety valve 

d=2°6 ) 
Vv. ~0,412 
d being the diameter of the safety valve in cent., S the total 
heating surface in square metres, 7 the absolute pressure of the 
cap in atmospheres. The sectional area of the metal guiding 

e 
the surface of the valve. A wide valve seating is, for many reasons, 
objectionable; ‘004 of the diameter of the safety valve is sufficient. 
Whatever method of calculation is employed for determining the 





spindle of the safety valve should not exceed one-seventh of , 


weight to be placed on a safety valve, it is necessary to verify | 


practically the result obtained. The friction of the lever hinge, 
guides, &c., cannot be exactly computed. An example of the 
calculation and verification for the safety valve will not be amiss. 
Let d be the diameter of the safety valve found by the preceding 
formula, n the effective pressure in atmospheres, P the weight 
in kilogrammes to be placed on the safety valve in order that it 
may rise at the pressure n, p, the weight of the valve itself. The 
weight being placed directly on the safety valve, we have— 


p=(+ x & X 1* 033 x n)- Pp, 


or P = (d? X O'811 X n) — p. 
With the weight at the extremity of a lever of the second order we 
ave— 


P' = (d? X 0-811 X n)— (p+ py x J, 


in which P; represents the weight to be placed at the extremity of 
the lever; L the length in metres of the arm of the lever, at the 
extremity of which is placed P', measured from the centre of 
articulation of the lever to the point of the application of P'; /, the 
length of the lever in metres from the centre of articulation to the 
point of contact with the valve; p' pressure in kilogrammes exer- 
cised by the lever alone on the valve. The safety valve being thus 
weighted by P', the verification is made by applying the hook of a 
scale to the lever at the point of contact with the valve spindle. 
The index should mark in kilogrammes the number which will 
result from the calculation d* x 0°811 X n. 

Maintenance of the boiler, supervision whilst in use.—A boiler 
which has to remain several days out of use rusts rapidly if 
emptied without being perfectly dried. It is better to keep it full 
of water, taking care to close all the apertures by which air could 
get in, but if it has leaks at the angles or rivets it is indispensable 
to empty and dry it. After a continuous service of about forty 
days, empty the boiler completely, clean the tubes and the bottom, 
assure yourself that there no cracks in the plates touched by the 
flame. Never postpone the repair of a leak. Renew the water in 
= at each new lighting of the fire, if it has previously been 

eated and not completely cooled; this is in order not to leave 
for the production of steam a liquid from which the air has been 
completely expelled. Keep the safety valves in order so as to be 
easily moved by the hand. Open the register of the grate or 
smoke-box before lighting the fire, in order to allow the escape of 
any inflammable gas (!) Maintain the fire burning equally over the 
whole grate surface, and never force the fire so as to make the 
steam gauge dance. Never blow off steam suddenly or turn the 
steam on to the engine all at once. Cause priming to cease, or 
diminish it as soon as possible, decreasing instantly the heat of 
the fire and the expenditure of steam. Blow off abundantly if 
the priming is due to an accumulation of scum, Avoid producing 
vibrations in a boiler under steam by violent shocks, the blows of 
ahammer, &c. When the engine has been stopped, do not allow 
the water and steam to remain a long time in the boiler in com- 
plete repose. To avoid this, open now and thén a cock or a valve 
which will let out a little water or steam. 

Indications which may precede an explosion. by rending of the 
plates: precautions to be taken.—Before a rent takes place in a 
plate, bulging and sinking of the parts generally occur, scales 
form slowly and detach themselves, leaving sapsible hollows on 
the bulge; cracks come, leaking water; the plate, of which the 
colour is a rather dark grey, takes gradually a lighter shade on the 
parts which, overheated, threaten to burst. A dull sound is pro- 
duced in the boiler by the plate which is breaking. Continued 
increase of pressure, notwithstanding the steam escaping from the 
safety valve. On observing any of the above indications the 
following precautions should be taken :—On no account stop the 
engine if it isin motion. Do not alter the consumption of steam, 
whatever it may have been at the moment that the indication of 
danger was observed. Open the fire doors, shut those of the ash- 
pit, throw sand or cinders on the fire. a few moments after draw 
the fires, when they are low empty the boiler, blowing the steam 
off gently by the safety valve. A fulminant explosion (sc) is 
rarely preceded by any characteristic signs, nevertheless the follow- 
ing phenomena are sometimes the precursors of the catastrophe :— 
1, Steam alone appears in the gauge glass; 2, although the fires 
may be strong the pressure falls on the pressure gauge; 3, the 
boiler tubes and fire-box plates bend, assuming a lighter colour; 
4, the safety valve rises suddenly, emitting a violent jet of water; 
5, the level of the water in the gauge glass remains completely 
immovable, whilst the pressure falls sensibly, without apparent 


cause. In the three first cases nothing must be done to augment 
or diminish suddenly the pressure in the boiler. Stop the feed if 
it is open, and beware not to open it if it is shut; slack down the 
fire with sand or cinders. In the fourth case the safety valve 
which is open, should be kept so, the feed should be cut off and 
the fires put out. In the fifth case the water and steam must 
not be meddled with, but the fires put out instantly by throwing 
in incombustible matter. Let us say, in conclusion, that it is the 
opinion of savants, of engineers, and of mechanicians, who 
have studied the question of boiler explosions, that the best pre- 
servative against these terrible catastrophes, is to be found in the 
temperance, the prudence, and the professional intelligence of the 
persons employed in the management and superintendence of such 
apparatus. 





WAGES IN SHEFFIELD.—THE following average rates of wages 
paid to persons employed in Sheffield manufactories, and the 
hours of labour, are taken from the returns just made by the 
council and secretaries of the Chamber of Commerce to the statis- 
tical department of the Board of Trade :- 





Hours Hours 
Wages. of Wages. of 
Labour. Labour. 
IRONFOUNDERS, &c. SPRING KNIVES 
Tronmoulders .- $28. to 368. 54 | Grinders (hest work) 30s. 60 
Joiners... «+ 30s. 584 | rorgers 30s 
| Grinders and glaziers 26s. ” Cutiers s 25s. r 
Pat ernmakers .. 32s. to 36s. ,, Scale and ‘spring 2 ” 
Blacksmiths .. 268.toJ4s. ,, makers best work) 5s. 
i helpers i8s.to xls. ,, ; - 
Engine-fitters and rer ee 
turners .. .. 263.to34s. ,, Forger — Karv ae 60 
Engineers .. .. 268.10 348. ,, Striker we ed 24s. 
willwrights.. .. 265, odds, ,, Grinder an 40s. Pe 
| Planers... ++ 25s. to 348. ,, Hafter oe ais * 
Turvers 26s. 10 3 8 5 
| Strikers 18s. to2ls. ,, re 
| Borers... «. «- 208. to 288. ,, : A - ; 
Blotters .. .. 268. to 34s. ,, Converter 28s. to403. 60 
Drillers. 20s. to 288. ,, Converter’s labourer 18.10 218. 44 
Cariers .. 20s. to2is. ,, Meiter.. 36s. to 45s. 60 to 72 
Labourers .. 18s. to 24s. Fuller Out .. o» 2i8. to32s. " 
Coker oe ee 20s. ” 
EDGE TOOLs. Forgeman & tilter 40s. to 50s. 60to 
Forgers .. Bis. to 368, 42 Rod rolier .. 360. to 728 60 
Strikers wuss ne = Kod furnaceman 18s. to S0s. ” 
Grinders 45s. to 508. ,, Sheet ruller 40s. to #0 _ 
Hardeners .. 248. 10 288. ,, Sheet furnaceman 20s.to36s. ,, 
FILES. LADS AND Boys. 
Forgers of files 12in. File cutters... .. 15s. 54 
and upwards... 45s.to62s.42t048| Saw makers ., 8s. 57 
Strikers .. .. %Sds.to48s, ,, 
Forgers of files WOMEN. 
under lZin. .. 30s to 45a, 48 File cutters... .. ils. 4 
Grinders ee 403, to5's. Saw makers .. 9s. 57 
Cutters —«. «+ 25s.to 408. 54 | Scigordressers.. 78.tol4s. 60 
Hardeners .. .. 288. t0 348. Scissor burmshers 7s. to i2s 60 
SAWs. . 
Makers .. .. 3 8.to6%s, 48t057 = 
Grinders .. .. 508.1070s. 36to4s| File cutters .. IIs. 54 
Handie makers.. 258. to 35s, 541067 SCISSORS. 
SCISSORS. Forgers ee 108. tol5s. 69 
Forgers «+ «+ 208. to 30s. 60 G inders .. .. 12s. to2s. 54 
Grnders .. «- 278.to35s, 54 Filers oe ee 10s, to lés. 60 
Filers .. o« 20s. to 30s. 60 Finishers... .. 12s. to les. 54 
Finishers .. .«. 228.to32s. 54 Steel coker ee 103, 72 
Dressers .. «. —_ = Forgeman & tilter 8s. to 14s. 66 
Burnishers.. «+ -- _- Rod roller .. 108,to 15s. 0 








| chlorine. 


Gas ILLUMINATION, —Last Saturday Professor Frankland, F.R.S., 
closed a series of six lectures on ‘‘ Coal Gas,” at the Royal Insti- 
tution. He stated that he had recently had the average illumi- 
nating power of the gas supplied to numerous large cities, tested in 
comparison with the standard sperm candles, with the following 
results:— Berlin 15°5 candles, Paris 123, London 12°1, Vienna 9°0, 
Edinburgh 280, Manchester 22:0, Liverpool 22°0, Glasgow 28°0, 
Aberdeen 35°0, Greenock 28%, Hawick 300, Inverness 25°0, 
Paisley 30°3, Carlisle 160, and Birmingham 150. He said that 
the illuminating power of London gas is worse now than it was 
many years ago, that it is richer than it ought to be in sulphur 
compounds, and gives off products of combustion injurious to 
health and destructive to books, works of art, aud other property 
in dwelling-houses. The illuminaiing power of the London gas 
is as tested by the standard parliamentary burner, but an im- 
proved Argand, recently invented by Mr. Sugg, gives more light 
with the same quantity of gas; and by using this burner in testing 
the gas the companies keep within the limits prescribed by the 
Act of Parliament, and at the same time show an illuminating 
power 14 candles greater than that given by the burner originally 
used. He said also that possessing less illuminating 
power than twenty candles is unfit for household use. In the 
course of his lectures he called attention to a new and very im- 
nortant invention, or discovery, just made by Mr. Scholl, of 
Shatennl Oxford-street, whereby the common fishtail 
burner now in use in nearly every house can be made to give 
from 40 per cent. to 70 per cent. more light with the same quan- 
tity of gas. It consists simply in placing a little piece of metal in 
the lower part of the flame, to diminish the velocity of the upward 
flow of gas. Anybody can try the experiment for himself by 
steadily holding a thin strip of sheet brass, one-third or half an 
inch wide, with its lower edge nearly touching the two holes 
whence the gas issues. The strip has to be placed through the 
broadest part of the flame, over the two holes, not through the 
thinnest part of the flame, or between the two holes, By this 
simple expedient the light will be found to be considerably and 
unmistakably increased, in most cases, as found by experiment, to 





| the extent of more than 50 per cent., so that consumers may 


obtain the same quantity of light as at present at a third less cost. 
As brass and most of the other metals are liable to destruction by 
the flame in course of time, Mr. Scholl employs a thin strip of 

latinum to cross the jet, the strip being about haf an inch long 
j one-third broad, and held at each end by a slit in a brass 
ferrule, which slips down over and bites the sides of the jet, thus 
holding the platinum in any desired position in the flame. The 
lecturer stated that the illuminating power of gas varies with the 
barometric pressure to the extent of 16 per cent. between a pressure 
of 30°2in. and 27‘2in., such being the ordinary range of the baro- 
meter. Among the more remarkable products of the destructive dis- 
tillation of coal he called attention to the colourless gas acetylene, 
supposed to be the cause of certain mysterious and hitherto 
unaccountable gas explosions. Acetylene (C, H:) is con- 
tained in small quantities in coal gas, and may be slowly 
separated from it by passing a stream of the latter through a 
solution of ammonia-sulphate of copper, from which a reddish 
brown deposit of acetylide of copper is precipitated, This acety- 
lide of copper is explosive, a very slight amount of friction being 
sufficient to cause ignition; hence if is supposed that several 
explosions which have occurred in moving copper gas pipes and 
in altering meters where the brasswork has beep much iu coutact 
with the gas, have been caused by the formation of a deposit of 
acetylide of copper. From this salt acetylene itself is obtwined. 
I chiorine gas is turned into a jar of acetylene gas an explosion 
will occur even in darkness; yet, strange to say. such is not the 
case when the acetylene is emptied into the vessel hoiding 
In the latter manner, then, the two gases cau be mixed 
in darkness or very subdued artificial Jight; but directly a more 
brilliant light falls upon the mixed gxses an explosion is the 
result. Very little actinic power is sufficient to cause the explo- 
sion, moderately strong gas-light being strong enough for the 
purpose. The chlorine then unites with the hydrogen, setting the 
carbon free, so that the vessel, which previously held a mixture of 
colourless gases, is instantly filled with an opaque mass of inky 
black smoke, giving the glass jar which holds it the appearance o 
patent leather 
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TO CORRESPONDENTS. 
*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 
* Wecannot undertake to return drawings or manuscripts, and 
must, therefore, request our to keep copies. 
T. B. U.—Received. Thanks, 
W. C. U. (Homerton).—Come to hand. Shall receive attention. 
BRONTES.—That for a circular tube will apply with sufficient accuracy for all 


wn it & waually matter of t; from two to three Ie 

KR usually a of agreement; from two , or even four 
years ; seldom less than three years. 

J. E. (King’s Cross).—': shall be happy to publish your letter tf you will 
supply us, of course tn confidence, with your name and address. m 

7. B. (Leith).—The Istrian has inverted cylinder engines with surface condensers ; 
the ae psa of the cylinders is GOin., the stroke aft. Yin. ; the air pumps are 


y 

A CONSTANT READER.— Lay them parallel to the gradient. As an example, see 
the Muji Viaduct, San Paulo Railway, an engraving of which you will find in 
THE ENGINEER for November 23rd, 1866. 

G. M.— There is a free library of 31.000 volumes of scientific works at the Great 
Seal Patent-office, Southampton buildings, London. The library of the British 
Museum ts also free under certain very moderate restrictions. 

I. AND 3. (Bridsewater).— We are unable to supply you with any information 
in addition to that a/ready published We will forward a letier for you, if you 
feel disposed, to our Parts correspondent, from whom we received the drawings. 

V. C. (Blechynden).— The Whitworth Company have undertaken the facture 
of the Allen engine. Whether they are or are not yet prepared to supply orders 
we are unable to say. The position of the company and Mr. Whitworth's 
reputation are fair evidence that the engine possesses much merit. 

F. G. M.—The memoirs of General Mayevskt were published a few months since, 
on the same day, in Russian, at St. Petersburg,and in French, at Liege, by 
Major Terssen. of the Belgian Artillery. There has been no notice of them in 
English prior to that by Mr. Mallet in the columns of THE ENGINEER. 

T. H. » H. (Magdalen College).—Thanks for your note. One or two of the 
errors are typographical. Eremacausis is, we think, as well derived from 
“ burning in the desert”—that is, unnoticed—as from “ silently and slowly.” 
Grerk accents and genders are loth more germane and more important to 
Magdalen College than to enyincers. 

C. F. G. (Ware).— We referred to headway over the bridge, a matter of some im- 
portance, where, as frequently happens on our metropolitan lines, one railway 
bridge crosses another, There is no doubt a certain amount of lateral strain 
produced, as you suppose, but there are practical difficulties in the way of sus- 
pending cross girders, as regards their mode of attachment, which are much more 
olyectionuble. 

SEKO SED ~ERIO.—J¢ is impossible to give a genera! answer to your query. No 
estimate can be formed of the value of a mill site without taking into considera- 
tion the conditions under which it can be utilised It should have been obvious to 
you that water power near a large town would be worth much more than far away 
JSrom any commercial centre. Civil engineers can only estimate its value by 
carefully collecting evidence on which to base their opinions. 

M.D. Certainly not. The indicator only measures pressure, and cannot in any 
way determine the quantity of steam used. It will not be easy to determine how 
much steam the hammer will require, but you may form a tolerably fair idea by 
ascertaining. as nearly as you can. what is the average lenyth of stroke, and, by 
means of a counter, how many strokes are made in a day ; then by multiplying 
the average displacement per stroke by the number of strokes, you will obtain 

ty nearly the number of cubic feet used per day. 

COLLIERY (Hawarden).— The load which your engine can raise will bear the same 
proportion to the gross pressure on the piston that the distance passed over by the 
pistons during one revolution bears to the distance passed over by the load. Each 
of your pistons passes over ft. while the load rises, ia round numbers, 22ft, 
which is the same as though one piston only were used, which moved through 
double the distance—\6ft. The statement will then stand thus :—As 22 is to \6, 
80 will the gross pressure on the piston be to the load. The area of one piston 
ts 452°4in., and this multiplied by 39 the highest average pressure you are 
likely to have on your cylinders—gives 13,572 lb. Then as 22: 16:: 13,572: 
9570 1b., the load the engine would raise, provided it were fairly started and 
running at some speed. But this makes no allowance of any kind for friction, 
and the engine could not start much more than half this load if one crank was 
at a dead point. Again, tf the rope laps over on itself the diameter of the 
drum will be continually increased. Therefore, on the whole, 30 cwt. appears io 
be as much as the engines can fairly deal with. If the rope does not lap over 
they will manage a couple of tons fairly enough, in which case the depth of the 
pit will not affect the load unless the weight of the rope is unbalanced. If the 
rope coils on wtself they will not lift so much from a deep as from a shallow 
pit, because the size of the drum will be increased. 

F. A —There is an excellent practical work on the subject by Mr. Shields, which we 
can recommend you, since tt is free from ali the higher and abstruse mathe 
matics you so much dread You will also find some information in our articles 

** Strains upon Wrought Iron Work,” which we shall continue. There are 
no cheap books upon the subject mentioned in your second query, nor any we can 
recommend beyond those you mention, the price of the former of which is £18, 
and is more fitted for an engineer's library than for a text-book for a student. 
The latter work you quote is somewhat obsolete. We should give the preference 
to the more modern work which is also better adapted to afford that infurma- 
tion you require. There are no other Government appointments ta Lidia open 
to comp tition except the one mentioned, and we ‘wuld advise you to look 
well before you leap if your inclinations tend in that direction. Those who 
have entered the service. as a rule, have suffered bitter disappointment, and it 

would be wise for all civilians meditating going to India to bear in mind that 
the supreme command is ahoays vested in the military, and that military men 
are cont: lly placed in p to which they have no claim, and for which 
they are by no means the fittest representatives. 

ERRATA.—ZJn our foot note to Mr. Wood's letter on “ The Friction of Air in 
Pipes,” p. 252, the words * far from” should occur before ** identical,” in the 
tenth line. In our leader on** The Admiraliy on Iron-clad Ships,” p. 255, last 
column, lines eleven and twelve from the bottvum .for,** A veit of armour even 
Sin. thick cannot,” &c., read,“ A belt of armour even 8ft. deep cannot,” &c. 
Jn our impression for March 8th it és stated that a patent secured by Mr. 
Parry, of the Cambrian Slate and Slab Company, was not proceeded with, 
This is incorrect, the usual steps having been taken to secure complete protection, 


* 
* 








BRASSING TRON. 
(To the Editor of The Engineer.) 

StR,—Could you inform me, through your columns, of a process by which to 
cover iron with brass, similar to galvanising, and in such a manner as to stand 
hammering and working ? kK. G. E 

London, March 22nd, 1867. 

WOOD-SPLITTING MACHINERY. 
(To the Editor of The Engineer.) 

sir,— You or your correspondents will much oblige me by saying whether 
there are any machines in general use for splitting up fire-wood in large quan- 
tities by steam power, and where I can obtain particulars or drawings of 
such machinery. 8. L. 

March 2ist, 1867. 





MAKING PAPER FROM WOOD. 
(To the Editor of The Engineer) 

S1R,—In THE ENGINEER for the 22nd of last month a correspondent asks 
for information about machinery for converting wood into fibre for making 
paper. I can inform him that at the works recently erected in Sweden for 
making the fibre large grinding stones are used ; the wood, which is white or 
spruce fir, is forced with screws against the edges of these stones, and a stream 
of water is kept running on them. The fibre is then skimmed from the troughs 
of water in which the stones run, and after having had the water pressed out 
of it, is ready for the market. These works are driven by a powerful turbine 
from the water of the falls of Trollhattan, to which they are quite close, and 
the machinery is made at the Trollhattan Mekaniska Werkstad, which are 
close by also, w.c. 

Abe, Finland, March 18th, 1867. . 





MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 2nd, at eight p.m.— 
The following paper will be read: “ Memoir on the River Tyne,” by Mr. 
W. A. Brooks, M. Inst. C.E. 

SOCIETY OF ENGINEERS.—Monday, April Ist, at half-past seven o’clock.— 
Sue to be read, “On Pumping Engines for Town Water Supply,” by Henry 

avey. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Eveningmeeting 
Monday, April Ist, at half-past eight, “The Economy of Fuel, comprising 
Mineral Oils,” by Professor W. J. Macquorn Rankine, C.E., LL.D., F.R.S., &c. 
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| amined this question the more reason do we find for 





THE PARIS EXHIBITION. 

We are happy to state that we have secured the services of 
Mr. Ropert Mattet, C.E., F.R.S., as our special repre- 
sentative at Paris during the period the Exhibition is 
open. Mr. Mauwet’s great experience and ability, and 
well-known wide range of technological information, emi- 
nently qualify him for the office he has accepted. As, 
however, the Exhibition will present a greater number of 
subjects for consideration than could possibly be dealt 
with by a single individual, Mr. Mauter will be aided 
by a competent staff in Paris, where an office will be 
established to enable exhibitors to communicate with 
our representatives. We sha/l supply further information 
on this subject in our next impression. We have only to 
add that our arrangements have been most carefully 
worked out, and will suffice to render our report of the 
forthcoming Exhibition as complete, as detailed, as accu- 
rate,and, we need scarcely add, as impartial, as the most 
exacting of our readers can desire, 
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THE ENGINE DRIVERS’ MOVEMENT. 


To endeavour to place before our readers any accurate 
information respecting the relations existing between the 
engine-drivers and the directors ou particular railway lines 
would prove a task impossible of proper fulfilment. We 
know, while we write, precisely how things are going 
on on the London and Brighton line, and on the 
North Eastern, and a few other more immediately 
threatened railways, but short as will be the period 
intervening between the putting of this article into type 
and its perusal by our subscribers, events may occur 
which would at once refer any information we could con- 
vey to the past. In point of fact, the position changes 
each hour. The policy of the men has one apparently 
vacillating, while that of the directors is conciliatory. 
On the one hand we find that meetings are held by the 
drivers and firemen, and resolutions passed the carryin 
out of which in their integrity would ensure a unive 
and speedy strike; but on the other we hear that large 
bodies of the men are satisfied with the concessions made 
them, and are indisposed to join in anything like a general 
movement for the enforcement of the original terms of their 
memorial. In some respects the position is as nearly as 
— what it was a week ago, in others there are changes 
oth for the better and for the worse. The London, 
Brighton, and South Coast men turned out on Tuesday. 
Those who depend on this line for the means of getting to 
and from their offices—in other words, about one-third of 
our City men—suffered the utmost inconvenience. Mr. 
Craven did all that a locomotive superintendent could do, 
and by calling in the aid of nearly every one connected 
with the line who had ever driven an engine, he succeeded 
in mustering some thirty or forty extemporised drivers and 
firemen, an so worked the line after a fashion with mon- 
ster trains despatched at long intervals, and travelling at 
speeds in no case exceeding twenty miles an hour. Many 
of the drivers lived at Brighton, and these men did not 
display as much obstinacy as their fellows in London; 
they returned to their work on Wednesday, and this ren- 
dered it impossible for the London drivers to hold out. 
We must refer our readers to the columns of the daily 
press for more minute information. It is far more im- 
portant that we should call attention to the precise cha- 
racter of the demands made by the men and the replies 
they have received from directors, than to the particulars 
of a very sensational strike, now happily at an end. 

We have already stated that we considered the demands of 














the men to be unreasonable and unfair as far as regarded 
the question of wages; and the more closely we have ex- 


repeating that statement. It is not so much that the sam 
required is too high, as that the system of distribution 
proposed by the memorialists is utterly defective. If we 
were asked—Do we consider 7s. 6d. per day too much for 
a good driver? we should reply, Certainly not. Many 
drivers, old servants of companies who have served their 
employers honestly and steadily for years, through storm 
jo sunshine, winter’s frosts and summer's heat, and have 
displayed courage, intelligence, and forethought in no 
common degree, deserve far more than 7s. 6d. a day; but all 
drivers do not belong to this class. There are men who 
are always getting themselves or their engines into 
trouble—committing mistakes not great enough, in- 
deed, to lead to actual dismissal, but quite  sufii- 
cient to keep them down at the very bottom of any 
list in which the order of priority was based on 
merit. Then there are young and inexperienced hands, 
and careless and dissipated hands, who, we believe, would 
be considerably over-paid by 7s. 6d. per day. Both good 
men and bad men will be found driving engines, just as 
good men and bad men may be found on boards of direc- 
tors, in the House of Commons, or retailing dry goods. 
We find fault with the memorial sent in by the drivers, 
because they in it totally ignore this fact, and virtually assert 
that if a man can drive an engine at all, he is not only 
competent to drive it as well as it can be driven, but that 
he will invariably display this competency in the fullest 
possible degree. This is, of course, a glaring absurdity, 
and we fancy that numbers of the oldest and best hands 
are aware of the fact, and that in this knowledge must be 
sought the origin of the irresolution which has marked 
many of the first steps taken by the men in certain cases. 
We are not aware, indeed, that the drivers’ union professes 
to consider the notion of a uniform rate of remuneration 
after a few months’ service as being in any sense perfect; 
but it is maintained that if promotion is to be left to 
the locomotive superintendents everything will go by 





favouritism, and t some men would receive muc 
more than 


they deserved, while better men would be 


me over. These are the grounds on which the 
righton men refused to accede to the wishes of the 
directors, who made them every reasonable concession, 
freely giving the reduced hours of service, the increased 

y, the shed day, and the t coat demanded. 

e shall not now stop to consider whether the men’s 
objections are or are not well founded; we believe them to 
be, in the main, erroneous. To us the difficulty appears 
to be, if not wholly imaginary, one which might easily be 
got over. The directors of the London and Brighton Rail- 
way happily cut the knot by giving the men a right to 
bring their claims before the board for consideration, if 
they believed themselves individually aggrieved by neglect 
or partiality. Indeed there is no reason why a driver should 
not be entitled to receive a certain number of good-conduct 
marks each year which it would be entirely out of the 
power of any locomotive superintendent to prevent him 
from getting, and marks would form a_ basis 
on which the scale of pay might be arranged. There 
are a thousand and one opportunities afforded to 
a driver for acquiring a good reputation, of which no 
single officer of any railway company could deprive him. 
Let these, at least, influence the amount of his remunera- 
tion, even if that cannot be conveniently settled on his 
conduct regarded as a whole. Whether such a system can 
or can not be reduced to working order, it is at all events 
certain that the men must abandon the senseless theory 
that every individual is to receive the same wages, whether 
he has served the company twenty years or less than one- 
sixth of that period; whether he is competent to work a 
complicated metropolitan traffic or a high-speed service; or 
is only fit to take charge of some superannuated old gouds 
engine, dragging two or three trains a day on an insiguiticant 
branch line far “down the country.” The theory is so 
utterly repugnant to English notions of fair play, so essen- 
tially the development of one of the worst of the bad lessons 
inculcated by trades’ union delegates, that it can never be 
cordially accepted, and the directors will meet with every 
encouragement from the public in resisting it to the last. 

We have spoken so far against the views held by the 
men, and we shall speak again and again if they persist in 
enforcing demands which cannot be justified. But we 
wish it to be understood that in all matters of fair play 
between man and man the interests of the engine-drivers 
of Great Britain are just as dear to us as those of the 
directors. That there are many things in the conditions 
under which they at present work, which are unsatisfactory, 
objectionable, and require reformation, we not only tacitly 
admit, but strongly assert. The demand for a ten-hour 
day was a proper demand, though we are not prepared to 
say that the manner in which it was made was proper, 
and we further believe that the Brighton men drew a 
very wise distinction between ten hours per day and sixty 
hours per week, and we trust that directors generally will 
see the importance of the difference and act accordingly. 
We have published letters from correspondents which so 
plainly explain the grievances under which drivers labour 
as regards time that they really leave us nothing to say on 
the matter. We commend them to the attention of our 
general readers. If the drivers will but learn to contine 
their demands within reasonable limits, and will contrive to 
render it tolerably certain that a strike will not occur 
each year, they may rest assured that they will have public 
opinion on their side, and that their position will be mate- 
rially improved. If, however, on the contrary, they persist in 
dictating terms which are opposed to all sound principles 
of political economy, and contemplate no such thing as a 
difference in individual merit, they may rest assured that 
the public will go over to the directors’ side, and the men 
will then find that they have fearful odds against them. 
It is one thing to ask a little too much and to receive not 
quite enough, and it is another to ask for a great deal more 
than enough and to receive absolutely nothing. 


POSTAL TELEGRAPHS, 


Earty in January this year the Edinburgh Chamber 
of Commerce resolved to petition Parliament and memo- 
rialise Government, praying that arrangewents shall be 
made for the transmission of telegrams tirough the Post- 
office at low uniform rates, and that the system include all 

laces where there are any money-order offices. Glasgow, 

iverpool, and other towns have made similar represen- 
tations, and it is probable that the example will be followed 
by all the great cities in the United Kingdom. On the 
27th of February a paper was read at the meeting of the 
Society of Arts, Mr. 8. R. Graves, M.P., in the chair, 
“On the Economy of Telegraphy as Part of a Public 
System of Postal Communication,” by Mr. Edwin Chad- 
wick. The reading of this paper was followed by a dis- 
cussion, at the conclusion of which Mr. Scudamore—who 
drew up the report —_ the subject of a State telegraph, 
which is now under the consideration of the Government 
—made a speech, in which he set forth the reasons why a 
postal telegraph could be made to facilitate communication 
throughout the country to a greater extent than the exist- 
ing companies are able to do; and he also stated that this 
scheme, if carried into effect, would result in a gain instead 
of a loss to the Exchequer; that places with a population 
considerably below 5000 would derive benefit from the 
extension of telegraphs, concluding his speech in these 
words :—“ He did not despair of seeing the time when, 
supposing the administration of the telegraph was handed 
over to the Post-office, the lines would be as closely ex- 
tended throughout the United Kingdom as they were at 
this moment throughout the whole of London.” 

Had the late Government continued in office, it is pretty 
well known that it would have taken up the scheme for 
working the lines in conjunction with and asa branch of 
the Post-office; it may, therefore, be regarded as certain 
that, when political reform no longer stops the way, what- 
ever party poe to be in power will have to address 
itself to the su = of telegraphic reform. 

Although we have hitherto refrained from expressing an 
opinion on this subject, which is clearly attracting a great 
deal of public attention, it must not be supposed that our 
silence has been the result of indifference, or of want of 
appreciation of the great advantages which the public will 
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derive from an extension of the telegraphic system, accom- 
panied bya great reduction in the tariff, increased correctness, 
and speedier delivery of telegrams. Our convictions as to 
the need of telegraphic reform are so strong that we have 
deemed it advisable to collect information and to wait for 
it, rather than to express hasty opinions upon a matter of 
such importance to the well-being of our social and 
business arrangements. The time seems especially suitable 
for the discussion of the subject, since there is great stag- 
nation in works of most importance connected with the 
engineering profession, whilst the laying of long and ex- 
pensive cables, and the erection of trunk lines over vast 
expanses of savage lands, are being proceeded with to an 
extent hitherto without precedent. Another reason why 
the reform in our inland telegraphs ought to be daalt 
with at once is this—we have now ample proof that the 
experiments which foreign governments have made in 
supplying the means of telegraphic communication at very 
low rates, as compared with those which obtain in this 
kingdom, have turned out eminently to the satisfaction of 
governments and peoples alike. No country has done as 
much as England to promote the rise of telegraphy; no 
nation is as energetic as this in giving practical etfect to the 
philosophical calculations of our electricians, surpassing all 
others in knowledge of electrical science as applied to sub- 
Marine communications. But in our management of inland 
telegraphs—whether in India, under inefficient Government 
control, or in this country under the management of compa- 
nies of irresponsible traders—we must confess that not only 
do we not set an example for others to follow, but we are far 
behind mest countries. Whilst other administrations have 
been reducing the charges for telegrams, here we have 
made no progress whatever in the right direction of late; 
indeed, we have actually made a retrograde movement 
within the last few months. Not two years ago we could 
telegraph to Edinburgh or Glasgow at a cost of a shilling; 
now we are obliged to pay twice that sum for similar ser- 
vice not better performed. We do not purpose going into 


a long statement of all the grounds of complaint which | 


the public have against the existing order of things tele- 
graphic; unfortunately—or perhaps we ought to say fortu- 
nately—they are known to all of us; nor do we wish to be 
unmindful of the difficulties under which the directors of 
telegraph companies labour; for boards and managers, 
however aware that immense improvements could be 
effected if the dividends of a single year could be so 
applied, having the fear of shareholders before their eyes, 
will not venture to propose an improvement which could 
be carried out only by the exercise of some self-denial. 
We shall content ourselves with stating that from Govern- 
ment alone can we expect to receive the boon of cheap, 
quick, and correct telegraphy. If a postal telegraph is 
established the country may look to have before long a 
uniform rate not exceeding sixpence for an ordinary 
telegram of thirty words, including addresses; a rate 
higher than sixpence, if uniform, would not give con- 
tinued satisfaction for obvious reasons. The charges for 
porterage will be far less than at present; the number of 
stations with instruments, and of offices for the reception 
of telegrams, will, probably, be almost immediately doubled; 
and the messages will be sent free from one source of error, 
that of repetition by different clerks when they have to 
be transmitted along the lines of separate companies. By 


‘the use of quick automatic instruments — no con- 
Li 


ventional signs, designed for the purpose of enabling even 
private individuals to prepare their own messages (in 
cypher, if they choose) there is reason to believe that 
telegrams, so prepared, of sixty words can be sent for six- 
pence between the largest towns directly united with each 
other; and it is to be hoped that even in small places we 
shall be able eventually to dispense with dots and dashes, 
and that all conventional signs and flashing symbols may, 
for long cables as well as for land lines, become things of 
the past, as much as are the arrow-headed or wedge-shaped 
characters engraved on the walls and pillars of Eastern 
temples. 

We wish to bring this matter of telegraph reform promi- 
nently before the world, for it is beyond question that by the 
exercise of energy, combined with skill, England may in a 
very short time, after new blood has been introduced into 
the telegraphic system, once more take the lead in inland 
as she now does in submarine telegraphy; nor ought we to 
rest satisfied until that is the case. When we have tele- 
grams correctly printed and promptly delivered all over 
the kingdom, at a price not exceeding fourpence, then, but 
not till then, we will say, “ Rest and be thankful,” giving 
to the exhortation the interpretation subsequently put 
upon it by its noble author. The charge for a telegram of 
twenty words has been in Belgium, since 1865, half a franc, 
and it is delivered free within a range of a mile and a 
quarter. At this price, according to the clear accounts 
kept, telegrams are sent at a rapidly disappearing loss to 
the State. Some suppose that, owing to the greater extent 
of the lines in England than in Belgium, and because 
the original outlay per mile on English may have been a 
little greater than on Belgian lines, it would be im- 
possible for a postal telegraph in this kingdom to 
transmit messages, except at a toss, for the sum of five- 
pence. Making every allowance that may be demanded on 
these heads, though we do not think there is much founda- 
tion for such supposition, we think that these disadvan- 
tages will be much more than counterbalanced by the great 
economy that will result from the introduction on trunk 
lines of chemical automatic typo-telegraphs. With tele- 
grams reduced to fourpence no instruments other than 
automatic could be made to accomplish half the work that 
would be thrown upon the lines, nor would it be practicable 
to re-write messages at the receiving stations as fast as 
automatic instruments could transmit them. For this and 
other weighty reasons the messages must be printed auto- 
matically, ready for delivery, and therefore in characters 
that any one can read. In Mr. Sabine’s valuable work on 
the telegraph, lately noticed in these columns, we read at page 
171 that messages can be composed in type with greater 
speed “than an expert clerk could either manipulate his 
transmitting key, or punch out the holes in a paper band.” 
Again, on same page, “ As the work of setting the types is 
much easier and requires less time than in saniipelating 








the Morse letters with the ordinary key, such a machine* 
will send comfortably eight times as many despatches as 
the ordinary key. The work of type-setting demands, 
also, little practice or intelligence.” 

We will conclude the present article by a quotation from 
a report on the Belgian telegraphs, published by Mons. J. 
Vinchent, Engineer-in-Chief and Director of Telegraphs in 
Belgium, to which we would draw especial attention. 
Writing about typo-telegraphs, he points out the great ad- 
vantage they secure in permitting the message to be cor- 
rected before it is sent off, and its consequent reproduction 
without error, in these .words:—* La reproduction sans 
erreur, est a nos yeux le plus important de tous. Malgré 
toutes les précautions prises dans la télégraphie actuelle, 
malgré les progrés d’exactitude dus 4 l’emploie du systeme 
Morse, il faut encore que lintelligence et la prudence 
humaine intervienment. C’est dire qu'il y a des instants 
de fatigue, de distraction, d’aberration méme qui empéchent 
d’obtenir des guaranties absolus. Le meilleur télégraphisteT 
peut commetre une erreur; cette erreur peut étre sans con- 
séquence ou elle peut avoir les conséquences les plus 
facheuses pour les correspondants; cela dépend du signe 
altéré. La faute n’est pi plus ni moins grave, quels que 
soient ses resultats, quelque rare qu'elle puisse étre, mais 
elle est inévitable & un moment donné.” 


TESTING BOILERS. 

A FEW weeks since we stood by while a section of one 
of the new water tube bvilers, invented by Mr. J. Howard, 
of Bedford, was submitted toa pressure of 1200 1b. per 
square inch. It is exceedingly probable that this is a 
greater test than any to which a steam boiler intended for 
regular factory work has ever before been exposed. The 
section consisted of three welded tubes of wrought iron 
4ft. Gin. long, 7in. in diameter, and about a quarter 
of an inck thick, united at the bottom by very 
simple joints to a cast iron pipe, and at the top to a 
wrought iron steam pipe, which placed them in communi- 
cation with each other. Under the hydraulic test every 
joint was absolutely tight. At our request the water was 
run off, and one of the tubes disconnected from its fellows 
and taken out in less than five minutes. To replace it 
would not occupy twice the time. Of Mr. Howard's 
boilers we hope to say a good deal more on another occa- 
sion; we have only mentioned them now as affording an 
evidence of the ease with which joints may be made tight 
by going the proper way to work, and as affording, in the 
incident to which we have referred, an example of the 
hydraulic test system carried to its utmost limit. 

For several years engineers have been in the habit of 
employing the hydraulic test in proving boilers, and its 
use daily becomes more extended. We tind, however, 
that many individuals are still opposed to it, arguing that 
if pushed too far it becomes an indirect source of d nger; 
that if not pushed far enough it is useless, and that, as a 
rule, there are no possible means of deciding whether the 
test is or is not pushed far enough. These propositions 
accurately embody the opinions of clever engineers 
and careful and successful boiler makers. That they are 


honestly entertained we have no doubt, and it is worth while | t' i L ! 
science; the second does nothing of the kind, and has 


to consider whether they are or are not well grounded; 
whether, in short, they are based merely on preconceived 
notions of the fitness of things, or on the results of experience 
and direct experiment. 

The most important objection which can be urged against 
the hydraulic test is that it is likely to injure a boiler. In 
undertaking the testing of any structure, whether a girder 





test with a definite fact, and it then only remains 
to determine from this what the working pressure 
shall be. Applied in this way the test cannot do harm: 
but experience has demonstrated that it may be productive 
of mischief when we use it on the principle laid down 
in many specifications—the working pressure is to be 
so and so, and the boiler must be tested to three times 
asmuch”—a stipulation which constantly brings the test up 
to a point which overstrains the boiler. We may select 
various coeflicients of safety which will apply under 
different circumstances, but it is imprudent to make the 
test vary with the coefficient. We may assume that an 
hydraulic test equal to one-third of that which would 
suffice by calculation to burst the boiler, is enough. If 
the boiler is carefully made; is to be regularly inspected; 
to be worked with good water, and placed in careful hands, 
the nominal pressure may be half the test pressure, 
If, on the contrary, the boiler is to be placed in care- 
less hands, and is liable to the operation of destruc- 
tive influences, then the normal should not be more than 
one-third, or possibly one-fourth, of the test pressure. As 
it is, we find boilers but too often submitted to the force 
pump without a moment’s thought being bestowed on the 
circumstances under which they will subsequently have to 
discharge their duties. The only system under which the 
hydraulic or any other test can be properly applied is 
embodied, as we have already said, in taking the test as a 
stand point and adjasting the working pressure by it, 
instead of taking the pressure as a basis on which to found 
the amount of the test. It will possibly be urged that it 
is quite the same at which end of the chain we begin; 
that whether we settle the test by the pressure or the 
pressure by the test the results will be identical. But a 
little reflection will show that a high working pressure is 
frequently adopted by those who order a boiler, while they 
stipulate for a test which must also be high, inasmuch as 
its amount is expressed in terms of so many times the 
working pressure; the fact being that the parties ordering 
the boiler never bestow a moment's thought on the test 


| pressure, or the effects which it may produce; while the 
| makers care nothing about the matter, consoling them- 


selves with the reflection “that if the boiler isa bit strained 
it can’t much signify, as it will only be worked up toa 
pressure so much less that there is nothing to fear.” Both 
normal pressure and test pressure are, in this case, deter- 
mined almost by haphazard; whereas, by employing the 
test in the manner in which we propose, the working 
pressure could be adjusted on a satisfactory basis of fact. 


| Having demonstrated theoretically that the strength of 
| the boiler is so much, we then proceed to test the validity 


| of his calculations. 


or a roof, ora boiler, it is expedient to decide exactly what | 


load we expect it to sustain when in regular use; and exactly 


how much in excess of this normal load the test isto be. In | 


applying this to boilers, either or both of two mistakes may | 
be committed; the working pressure may be too high, or | 


the test may be too much in excess of the working pressure. 
Suppose, for example, that we decide on working a boiler 
up to 90 1b., though 50 1b. would be great enough, and that 
we wake the test pressure 270 |b.; it is beyond question 
that the boiler would be exposed toa strain which might 
seriously endanger it; but it would be wrong to assume 
that the ratio of three to one existing between the 
test pressure and the norma! pressure was excessive. 
Again, suppose that the normal pressure was but 50 lb., and 
the test six times this, or 300 lb., then it would be wrong to 
assume that the working pressure was too high because 
the boiler suffered or gave way under the test. It unfor- 
tunately happens that the majority of boiler makers have 
no definite ideas on the subject of the hydraulic test, and 
just such mistakes as these are made every day. It should 
be clear enough that the test ought to be regulated not 
by the pressure at which the boiler is going to be worked, 
but by that which the iron can bear with impunity. But 
this fact does not appear to be recognised, and we con- 
stantly meet with cases where a tremendous and unneces- 
sary pressure is put on because the tester has a general 
idea that the strain should be three times the working 
pressure. Now in a certain sense we cannot tell what the 
strength of a boiler is unless we tear it asunder; but we 
have the results of trustworthy experiments at our com- 
mand, and we can in all cases by a little calculation deter- 
mine pretty closely the pressure at which a boiler would 
burst. Having got so far, if we mean to apply the 
hydraulic test properly, we should next determine how 
near it is advisable to go to the ultimate strength of the 
iron. All this while we are proceeding by guess-work; in 
other words, we are reasoning by analogy, that because 
one boiler has borne such and such a pressure another 
similar to it in construction and material, will do the same; 
but we have really no definite or precise knowledge ot 
what the boiler to be tested will or will not stand. 
Hydraulic pressure is put on, and is sustained by the 
plates and seams without injury, and at ouce our position 
is changed. We now know not by analogy but as a 
matter of fact, what pressure the boiler will bear. It may 
be competent to withstand much more, but with that 
we have nothing to do. We are supplied by the 

* Siemens and Halske’s Magneto-Electric Type Telegraph, printing conven- 
tional signs. 

t The remark, of course, applies equally to all instruments which are 

pulated. 











of this theory up to a certain point. Having satisfied our- 
self so far we may then fix the working pressure with 
almost absolute certainty ; and the engineer specifying the 
boiler, making the test instead of the normal pressure the 
prominent feature, is much more unlikely to commit a 
mistake and overstrain the boiler, than if he based all his 
calculations on the working pressure, and threw in the test 
simply as a matter of precaution to prove the sufficiency 
The first system does something 
towards raising boiler making, designing, and testing to a 


tended very forcibly to bring boiler testing of any kind 
into most unmerited discredit. Upon the whole we may 
dismiss the argument that the hydraulic test is injurious 
as being unfounded. It applies to the abuse of the practice, 
not to the system itself. 

Nor does the statement that there are no means of 
determining whether the test has or has not been pushed 
far enough possess more force. If the test is used merely 
to decide what the ultimate strength of the boiler 
is, which is apparently the prominent idea with many 
boiler makers, the objection would hold good. But the 
object with which the test is used should not have any- 
thing to do with the acquisition of information respecting 
the ultimate strength of the plates andseams. The test, as we 
have seen, ought to be employed solely to obtain data from 
which to determine the proper working pressure. We can 
obtain all the information which can be rendered practically 
useful on the first point by calculation, and the test should 
invariably be so much less than the calculated strength of 
the boiler, that it may be safely taken for granted that an 
ample margin exists between the strain produced by the 
action of the force pump and that which would suttice to 
rip up and destroy the plates or seams. If the test is 
legitimately applied, it is very easy to determine when it 
has been carried far enough—in other words, when it has 
gone so far that, still being far within the strength which 
by analogy the boiler possesses, it is yet so muvh in excess of 
the working pressure that an ample margin of safety is 
left between the test and the working pressures. We 
cannot reasonably require more. Whether we do or not, 
science fails to supply further information; and having 
ascertained so much, every practical purpose is served. 
It is also worthy of remark that those who complain that 
too high an hydraulic test injures boilers, seldom, if ever, 
put the nature of the injury done into a tangible shape. 
Existing notions on this subject appear to be excessively 
vague, and it might probably be shown that the injury 
done to the boiler, so long as the seams hold good, even by 
too high a test, has existence more in theory than in fact. 
If the seams give way, we find at once that the boiler has 
either been over proved, or that the workmanship or design 
was defective. The nature of the injury precludes the 
boiler from being put to work; and assertions that the 
plates themselves are injured by molecular disturbance, 
must be received with great caution. In the first place, 
single rivetted seams would give way before the plates could 
be strained much beyond their limit of elasticity; and in 
the second, even though the elasticity of the iron were in 
some degree impaired, it does not necessarily follow that 
the boiler would be the worse. We kuow, indeed, that the 
breaking strength of iron may be absolutely increased by 
exposing it to such a strain as will render it less. elastic 
and more brittle than it was before the strain was applied; 
and it is possible that a boiler, after undergoing too high a 
test, might in this way be stronger than it was before. A 
girder would be injured by too high a test, because girders 
have to sustain suddenly impressed strains andshocks which 
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brittle iron is incompetent to deal with. But steady pres- 
sure, and vibration and percussion are very different thi 
and admit of being dealt with differently. As regards the 
seams, again, any strain which would injure them would 
cause them to leak, and render the mischief done at once 
apparent. We do not wish to be understood to say that 
brittle or overstrained iron is as good as iron which is 
neither brittle nor overstrained for constructing boilers. 
What we wish to convey is, that an analogy is sometimes 
drawn between girders and boilers which fens not really 
exist, and that the very vague and indefinite notions con- 
cerning the mischief done by overtesting, which does not 
make itself manifest in the shape of a leak or the distor- 
tion of a shell or a flue, ought to be reduced into shape by 
those who hold them. If there is anything in these 
objections let it be put forward in such a definite form 
that practical men and hard thinkers can deal with them. 
If this cannot be done, then neither practical men nor men 
of science, can regard them as being anything but theories 
based, if not on ignorance, at least on a total absence of 
the power of discrimination. 


CONTINUOUS GIRDERS, 


Tat there is an advantage in constructing bridges 
extending over two or more spans upon the contimuous 
principle cannot be denied, but the amount of the advan- 
tage or the conditions under which it is enjoyed to the full 
extent are by no means clearly established. It is a 
common error to designate such and such a bridge as 
being continuous simply because the ends, resting upon an 
intermediate pier are united together instead of being left 
free, whereas, in fact, the sectional areas of the flanges are 
calculated altogether upon the assumption that the girders 
are discontinuous. Unless the bridge is correctly designed 
and intended to act on the continuous principle, it is far 
better not to connect the girders together over the piers, 
as strains may otherwise be induced in portions of the 
Hanges which they have not been prepared to resist. 
Many engineers hold that if two iehamplont girders are 
placed upon their supports it must make them stronger to 
connect them together over their common pier, and so it 
would in certain parts of the structure, but not in all. 
Theoretically the full benefit of the continuous principle 
can only be attained upon the fulfilment of certain condi- 
tions which are impossible in practice. The maximum 
value of the strengthening and stiffening qualities imparted 
to a bridge by its adoption is only attained when all the 
spans are equally loaded. This can only occur when the 
bridge has nothing whatever to support but its own 
weight, or the fixed load in contradistinction to the 
movable; it therefore appears that the maximum theo- 
retical value of the principle is reached when the bridge is 
really doing nothing, and that directly a passing load is 
brought upon it—or in other words, when it begins to per- 
form its duty—the principle becomes infringed upon, and 
the rigidity and strength of the structure suffers accord- 
ingly. Again, any one girder of a continuous bridge with 
a load at the centre would be twice as strong as the same 
girder with the same load in the same position, but discon- 
nected at its extremities. This may be regarded as the 
greatest ratio that the —— of continuity can bear to 
that of discontinuity, but, unfortunately, it only obtains 
under circumstances that never occur in practice. 

As an instance of the truth of the remark made at the 
commencement of our article, we may take the Britannia 
Bridge, which 1s usually supposed to be a continuous bridge. 
So far as the mere connection of the tubes over the piers 
are concerned it is undoubtedly, but it never was 
intended to act, and does not act, strictly speaking, on the 
continuous principle. Stephenson, in his evidence before 
committee, admitted that the only object he had in view 
in rivetting together the extremities over the intermediate 
supports was to prevent any contraction or expansion 
taking place anywhere except at the extreme ends of the 
tubes. All the experiments conducted with respect to the 
model, and the conclusions deduced therefrom, were based 
entirely upon the supposition of independent beams; and, 
in fact, had it been intended at the time to construct the 
great bridge upon the continuous principle, there is very 
little doubt but that a model in strict accordance with 
that principle would have been experimented upon. In 
the preliminary experiments made upon rectangular beams 
one example was chosen of a continuous beam, but not a 
particle of information was acquired from the result owing 
to a defect in the constructive details. Whenever the 
continuity of a bridge proves really advantageous, the 
truth is made known by the decrease in the deflection 
compared with that of a similarly constructed discontinuous 
structure. That the continuity of the Britannia Bridge is 
fur from perfect is demonstrated clearly, inasmuch as its 
calculated deflection on the assumption of it being an 
independent beam was 10tin., and the amount was rather 
more than this when actually tested. The tubes may be 
considered as occupying a kind of intermediate position 
between the two conditions, somewhat more rigid than if 
they were loose over the piers, yet not by any means 
approaching to the conditions of perfect continuity. In 
looking at a drawing of a bridge of more than one span, a 
glance at the details of the ironwork will show at once 
whether it is designed on the continuous principle or not. 
The sectiona! area of the flanges should diminish from the 
centre towards the supports as far as certain points called 
the points of contrary flexure; between these points and the 
supports it should again increase until it reaches a maxi- 
mum on the centre of the bearings. We could mention a 
dozen examples where no such correct distribution of the 
material takes place, and yet they are said to be continuous 
structures. One of the best examples of the application of, 
this principle is the Boyne Viaduct, having a maximum! 
span of 264ft., which by virtue of its continuity is reduced 
to 210ft., that being the distance between the points of’ 
contrary flexure under the most disadvantageous position 
of the movable load. One of the unsatisfactory circum- 


stances attending the designing of girders upon this 
principle is that these points must be found in order to 
obtain what is termed the effective span, or the reduced 
length already alluded to; and in order to do soan assump- 





tion must be made respecting the position of the movable 
load, which is only exceptionally correct, since the points 
vary within certain limits with very different position of 
the passing weight. That, a those points can . 
accurately defined, @ priori, for any particu ition o 
the ek wes amply ‘novel in the case of the sindust 
quoted, where the » Mn were cut through at the points 
indicated by calculation, and the e of the load back- 
wards and forwards caused the joints to open and shut 
successively, thus indisputably demonstrating the perfect 
equilibrium'of the who ces My The departure in - 
tice from theoretical premises becomes the more wide as 
the inequality and number of spans, want of uniformity 
of loading, and of identity in depth and sectional area, 
increase. The conclusions that have been deduced from 
experiments, where a long rod of Memel or other timber 
having a uniform sectional area of about an inch or less, 
has been employed asa beam under a fixed load, cannot be 
applied to compound structures of a character fit for rail- 
way purposes. 

It is worthy of notice that the two principles of bridge- 
building, with which is inseparably connected that of con- 
tinuity, have never been adapted on a large scale to rail- 
way purposes: they are those of suspension bridge and the 
arch; the former of which has hitherto defied all attempts 
to render it suitable for the transit of a heavily loaded 
train at even a moderate velocity, while the latter has 
become virtually obsolete in modern engineering practice, 
and never save exceptionally attained to dimensions exceed- 
ing very narrow limits. t the continuity of action in an 
arched bridge of many spans, which must not be con- 
founded with that relating to the horizontal girder, was 
not understood by the builders of the older bridges is 
evident from the enormous Te they gave to the 
intermediate piers. In any of the old river bridges con- 
sisting of a series of arches the piers were so excessively 
massive that their united widths were considerably in excess 
of that of the waterway they afforded between them. The 
transference of the horizontal thrust and the mutual con- 
tinuous reaction of each arch upon its neighbour was not 
sufficiently comprehended. While allowing for the diffe- 
rence between stone and iron, the superiority of our pre- 
sent knowledge upon this point will be rendered manifest by 
comparing the elegant slender piers of Westminster Bridge 
with the huge supports that sustained the arches of its 

redecessor and those of its older brethren down the river. 
ere is no necessity to comment upon the evident neces- 
sity of embodying the principle of continuity in a suspen- 
sion bridge. It would of course be quite possible, instead 
of carrying the chains supporting one span over the pier 
and connecting it with the other, to anchor them dows on 
one side of the pier, and those supporting the contiguous 
span upon the other side, but this proceeding would not 
only be a violation of the suspension principle, but would, 
practically speaking, be attended with almost insuperable 
difficulties. It must be borne in mind that there is very 
little advantage gained in the mere transposing or shifting 
a portion of the strain, and, consequently, of the sectional 
area from one part of a girder to another. Certainly it 
may be considered in one sense an advantage to shift a 
certain part of the strain from the centre of the 
girder to a point near the supports, but this is but an 
insignificant alteration. So long as the total weight of 
metal in the bridge remains the same, it matters little or 
nothing, economically considered, in what part of it the 
various proportionsare situated. It iscommonly imagined 
that because the continuous principle allows of a certain 
portion of the metal being removed from the centre of the 
girder towards the piers there is a considerable saving 
effected. It is true that as the points of inflexion or of 
contrary flexure diminish the total span to a length equal 
to the distance between them, there is a saving of sectional 
area at the centre of the girder which depends upon the 
— of those points, and they approach and recede 
rom the piers according to the amount and situation of 
the movable load. Consequently, the further these points 
can be made to recede from the supports the greater the 
economy of the material. But it happens in practice that 
the particular distribution of load over one span, as occurs 
with a passing train, shifts one of the points of inflexion 
an equal distance towards the pier as it does the other from 
it; so that regarding the load as liable to act from either 
end of the bridge nothing is gained. For large bridges 
where the movable load bears a small proportion to the 
insistant weight of the structure, the advantages arising 
from continuity are incontrovertible, but in smaller ex- 
amples there is but a trifling saving effected. The position 
of the points of contrary flexure, is, as already stated, 
directly affected by the moving load, and their variation 
demands at the part of the girder within their limits of 
motion a larger sectional area than if they remained 
stationary. ere is also another important fact to be 
kept in view, especially where the range of alteration in 
the points of inflexion is considerable; and it is the neces- 
sity of providing for strains of both compression and 
tension in that portion of the flanges included within their 
play. There is a well-known practical objection against 
subjecting not iron alone, but any constructive material, 
to strains alternately varying in nature and direction. It 
is very doubtful whether there is the slightest advantage 
in constructing bridges of the span of the Charing Cross 
or Blackfriars railway bridges upon the continuous prin- 
ciple, and in these two instances the girders are not con- 
tinuous, although those of the Cannon-street bridge are. 
The latter, however, are plate or box girders, and upon the 
assumption that the solid web contributes to the strength of 
the flanges, and their power of resisting the strains brought 
upon them, they can be made continuous with advantage 
in smaller spans than the open web girders. Upon the 
whole there is probably but little gained in making open 
web girders continuous unless they exceed 150ft. in span, 
one pair of girders or three together carrying a double line 
of way. 





OUR NEW GUN CARRIAGES. 


Ar every turn we meet with proofs that there is a plentiful 
lack of engineering skill in our dockyards and arsenals. In 1864 





we had the opportunity of examining in the carriage de 
partment of the royal factories at Woolwich, a double-sided 
wrought iron carriage, which left little to be desired. In other 
words, the sides of this carriage were box-girders, and were 
exceedingly stiff. The advantages possessed by such an arrange- 
ment are so obvious that engineers will recognise them in a 
moment, but it seems that the Admiralty cannot, for all our new 
carriages to mount the seven and twelve ton guns are made with 
single sides—that is to say, one side-plate of the box girder is re- 
moved. It may be quite true that carriages so constructed will 
not actually break down, but they are totally lacking in that 
stiffness and thorough excellence which are essentially necessary 
to the success of our heavy guns. Nor is this all. The slides 
on which these carriages will travel are single-web girders of 
wrought iron, with top and bottom flanges of angle iron. Any 
deflection in the slides of a gun is prejudicial to its working in 
the highest degree, and vertical stiffness in particular is impera- 
tively demanded. Will it be believed that the new slides to 
carry twelve-ton guns, weighing with their carriages at least four- 
teen tons, are but ten inches deep, the span of the slide or girder 
being about ten feet? The slides for the eighteen-ton guns to be 
carried by the Hercules are but twelve inches deep, the span 
being eleven feet! The deflection must, of course, be encrmous. 
It is quite certain that heavy guns cannot be worked on the 
broadside on such carriages and slides as these. How is it that 
the Admiralty will persist in adopting the wrong course in 
everything? 
NOTES ON PRIVATE BILLS. 

Mr. Ayrton’s committee, appointed to inquire into the local 
government and taxation of the metropolis, has considered the 
matters referred, and has reported that, pending the general 
inquiry referred to the committee, it is inexpedient to empower 
the Corporation of London, or any local authority within the 
metropolitan districts, except the Metropolitan Board of Works, 
to levy a rate upon the owners of property for the purpose of 
making improvements in the metropolis. The same committee 
has also reported, in relation to the London City Improvements 
Rates Bill, that they had examined the allegations contained in 
the preamble of the Bill, but the same had not been proved to 
their satisfaction. In connection with this subject, the Metro- 
politan Improvements Bill, introduced by Messrs. Ayrton and 
Tite, is exciting active opposition on the grounds of its being a 
covert attempt to obtain the sanction of Parliament to a special 
and separate improvement rate in the metropolis. The bill is 
held to involve principles of taxation so novel and important as 
to have demanded that its introduction, if introduced at all, 
should have been by the responsible advisers of the Crown and 
not by private members. The Bill proposes to authorise the 
levying of a special rate of 4d. in the pound upon the occupiers 
of rateable property in the metropolis, of which 2d. is to be ulti- 
mately thrown upon the owners. The taxable rental of the 
metropolis, it need scarcely be said, is constantly and largely on 
the increase. In 1856 the taxable rental was £11,283,668, at the 
close of 1866 it was £15,252,767; the coal and wine dues, in- 
trusted to the board, have yielded a revenue for the last five 
years of about £187,000 per annum, and are increasing at the 
rate of about £10,000 a-year. The present revenue of the board 
is about £611,000 per annum, the additional taxing powers 
asked for in the Bill would realize about £444,000, or a total ex- 
isting and prospective revenue of £1,055,000 per annum. The 
second reading of this important Bill has been deferred, and 
there can be no doubt that the large powers and numerous in- 
terests involved will secure for it thorough ventilation and vigi- 
lant watching in its every stage. 

In the Referees’ Courts during the week there have been 
several very stiff cases under consideration, and notably amongst 
them the Sunderland Extension and Improvement Bill, by which 
the corporation propose to dispossess about 3000 owners and 
occupiers, and to disturb a population of about 8000, for 7000 of 
whom they provide new accommodation, leaving the residue to 
find dwellings, lodgings, or business premises in other parts of 
the town. This case occupied several days in Mr. Woodd’s court, 
which, on every day’s sitting, had a large company, consisting 
for the most part of the same persons—the local officials and 
others interested in the case. 

The host of people of various grades and callings interested in 
the business of the courts and committee rooms were diverted 
as they passed through the Statesmen’s Hall on Monday after- 
noon by the novel proceedings which were being conducted there 
under the direction of Colonel Forrester, Deputy Sergeant-at- 
Arms, assisted by two Inspectors of the A division and a posse 
of constables. The proceedings were nothing less than a ballot 
being conducted under the root of St. Stephen’s. On the previous 
Monday—the first night of the Reform debate—the scandalous 
system of traffic in seats—not seats in “the House,” perish the 
thought ! but of seats in the strangers’ gallery—was in operation, 
and from daybreak till the opening of the House, the stone 
benches on each side of the hall were occupied throughout the 
entire day by the most motley crew anyone could expect, and 
which no one would desire to see. Some of them were the de- 
puties of “strangers” who had obtained orders four the gallery, 
others had obtained orders, by some means, which they held as 
marketable documents, and which they were able to sell at 
prices ranging from two guineas downward, according to their 
place as regarded priority. This sort of thing has been growing, 
and the officers of the House have naturally become much dis- 
gusted by the sieges of the ragged regiments. The remedy 
adopted is a system of ballotting, the holders of orders deposit 
their orders during the day in a large glass vessel. At 3.30 
on the days when there is a rush, the inspector of police con- 
ducts the drawing. “ Brown's” name is shouted by the inspector 
on drawing an order; he responds by giving the name of 
“ Jones,” his member; Brown is then passed on to the gallery, 
and Robinson, if his name ve next drawn, may follow him, on 
going through the same process. The hulders of the orders thus 
passed endorse them with their names and addresses. Further 
drawings take place, but after the gallery is filled—about 110 
or 120 does it—the drawers’ chances are not worth much, as 
they must wait for vacated places. On at occasions from 
500 to 600 orders are given away by members, and, as may be 
expected, much excitement is felt to obtain places in the very 
limited space provided. The new plan of ballotting is certainly 
a decided improvement upon that which before prevailed. 

A new order, allowing costs, which is being acted upon this 
ession, is likely to have a very salutary effect in the saving of 
time, temper, and money. In cases of vexatious opposition 
the committees express themselves very strongly: as, for 
instance, Mr. Lawson’s committee on Group I, in the case of the 
Hull Docks Bill, reported :—That they are unanimously 
of opinion that the promoters of the bill have been 
vexatiously subjected to expense in the promotion of the said 
Bill by the opposition of the Corporation of Kingston-upon 
Hull, petitioners against the Bill; and are entitled to recover 
from such petitioners the whole of their costs in relation to the 
Bill. A like finding was delivered by the committee on Group L, 
Mr. Clive, chairman; against the Great Eastern Railway Com- 
pany for vexatious opposition to the Middle Level Drainage Bill. 
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GILLES’S MACHINE FOR “UN-WEAVING”.SILK AND OTHER RAGS. 


INVENTIONS having for their 
object the utilisation of waste 
products are of great importance, | 
and often very largely and de- \ 
servedly remunerate the inventor. Nt 
We do not think that this has l 
yet heen the case with the French 
inventor of an ingenious machine 
now being exhibited in St. John’s- 
street-road (No. 42), Clerkenwell; 
but we hope that it will be so 
sooner or later. This machine is 
for producing fibres suitable for 
being spun from silken, woollen, 
or cotton rags; and we have 
thought it well worthy of the 
accompanying engraving and de- 
scription. It appears to us to 
deserve the attention of all en- 
gaged in the textile manufactures, 
and more especially of silk manu- 
facturers. From the specimens of 
the work we have ourselves seen 
the machine performing, we find 
that by means of what we have 
termed its un-weaving action, it 
is able to carry out three different 
processes, distinct in a manufac- 
turing sense, though similar me- 
chanically. These are :—1, The 
separation of the fibres of silk 
rags; 2, the separation of the 
fibres of woollen rags; and 3, the 
separation of the fibres of rags 
made of silk or wvol upon a 
cotton weft or back. In the dif- 
ferent attempts which have been 
made to separate silk rags it has 
been found impossible to preserve 
the staple of sufficient length to 
permit its being re-spun. Wedo 
not know whether any silk rags 
are now ever passed—at least on 
a large scale—through the ma- 
chine called ‘‘the devil.” In 
attempts in this direction the 
rags were found to be, not 
combed out or un-woven—but 
ground up--a fact easily intel- 
ligible when the construction of 
**the devil” is rerembered. In 
this machine textile rags held 
between a pair of rolls in front 
of a circular cutter or brush with 
spikes, revolving at a very high 
velocity, and grinding away the 
fibres in its rotation. The result- 
ing silk Hock, or that which could 
be gathered, had to be largely 
mixed with raw silk before it 
could be spun up. The silk rags 
we saw worked up at Clerkenwell 
could be manufactured again into 
spun silk, just as so much raw 
silk waste, thus turning an article 
worth, say, at the most ten shil- 
lings per cwt., into a material 
saleable at the rate of — 
two shillings or more per lb. As 
regards working up woollen rags, 
the devil machine has now been 
in operation for years, employed 
by ‘* shoddy breakers ” in producing the well-known shoddy, which 
really is woollen flock or dust. As a proof of the mechanical im- 
perfection of this machine, the woollen rags submitted to it have 
to be previously oiled, in order to prevent the ground-up woollen 
fibre from flying about. As with the silk, again, new wool must 
be mixed with it even to produce what is known as “shoddy ” 
cloth. We saw Mr Gilles’ machine doing some very good work 
in separating the fibres of woollen rags, though it is possible that 
his machine has a wider field before it in unravelling the costlier 
fibres required in the silk trade. No machine, for instance, is now 
in practical use for separating the wool woven upon a cotton weft. 
Very large quantities of goods of this kind have been made of late 
years, but no plan for mechanically un-weaviog the materials 
seems to have been attempted. Many thousand pounds have, we 
believe, been expended in experiments for destroying the cotton 
weft, so us to leave the wool intact and able to be worked up again. 
A short time ago a company (limited) was started at Leeds to 
work a chemical process for destroying the cotton and preserving 
the wool, but it failed, with extensive losses. It was found that 
the produce was unsaleable. We understand that this process is 
now carried out in practice to a very limited extent, but not, as 
might naturally be expected, without this injurious influence on 
the wool. Rags of this mixed kind have, in fact, little or no value, 
from the supposed impossibility of entirely utilising them, as they 
cannot be placed in the ‘‘ devil” without giving a worthless com- 
pound of wool and cotton, of no use to either the cotton or the 
cloth manufacturer. In this machine the fibre is perfectly pre- 
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served, and both wool and silk from it have been spun up without | 


the admixture of any other material. 


The leading idea of M. Gilles’ machine is remarkably simple, and, | 


like most things of the kind, the wonder is that it has not been 
brought out before. It merely consists in fixing the rags to be 


brushed ont, unravelled, or what we have termed *‘ un-woven,” on | 


the surface of a brush of bristles or bass, and then causing it to | 


travel underneath a revolving roller fitted with pins at its cir- 
cumference. It must be noted that several layers of silk—about 
twelve—and of wool, in numbers varying with the thickness of 
the fabric, can be fixed on the brush. As the rags, with one of 
their ends fixed in points below the tops of the brushes, slowly 


pass under the roller, the points enter the fabric, opening the | 


threads, and combing away the fibres that lie parallel with the | 
Above this roller—somewhat | 
similar, but much milder, in its action to that on the “‘ devil” ma- | 


longitudinal axis of the roller. 


chine—is a rotating brush, which revolves at a much higher speed. 
Its function is to clear the pins on the roller of threads, in order 
to prevent their gradual accumulation therein. Another smaller 
revolving brush is placed in front of the roller, in order to guide 
and keep the strips of fabric being operated upon on the surface of 
the brush. The series of brushes are made to travel in guides by 
means of toothed wheels working jointed racks fitted to their 
under sides, Other plans could, of course, be adopted for the 
same purpose, such as fixing the brushes on an endless chain or 
band, or even a wire rope of steel, or otherwise, worked, or not, 
by aclip drum. In order to hold the pieces of fabric each brush 
has a row of vertical pins along its back edge. Each brush has 
also a friction roller, and can beeasily disconnected from the frame 
on which it is fixed. 


SALOON CARRIAGE FOR THE IMPERIAL 
MEXICAN RAILWAY. 





THE superb saloon carriage, which we illustrate on p. 270, was 
manufactured for the directors of the Imperial Mexican Railway 
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by the Ashbury Railway Carriage and Iron Company (Limited) 
at their works, Openshaw, near Manchester. No expense has been 
spared to render it a perfect work of art, and it will doubtless add 
to the fame of the well-known firm who were entrusted with its 
construction. 





The body of the carriage is 27ft. long, and 8ft. 4in. wide ex- 
rnally. It is built entirely of teak, the els showing the 
beautiful grain of that wood. The roof is of double construction, 
there being a space of 7in. between the upper and lower sheeting. 
The under-frame is of teak, mounted on wrought iron 








wheels 3ft. Gin. diamet:r, with centre buffer rods, axle-boxes 
and slips, and having .:dia rubber springs fitted. The interior 
of the carriage is divided into four compartments, each separated 
from the other by a sli ling door working into recesses in the par- 
titions. The compart uents are set apart as follows :—The first 
for ladies or invalids; the second as the 
state or principal saloon; the third as water- 
closet and lavatory; and the last is a smoking 
salvon. 

The ladies’ saloon is fitted with a sofa 
stuffed with horse-air, and having patent 
springs in seat and back, and covered with 
scarlet morocco leather. This sofa runs the 
‘entire width of the carriage, and can be 
drawn out twelve inches additional, thus 
forming a comfortable and convenient bed, 
‘when required, for invalids, or alouuge. In 
o.e corner, opposite the sofa, is a water- 
closet, covered with « lid, and upholstered, 
so as, when shut down, toform aseat similar 
to a fixed one on the other side. There 
are also two wirrors, one being placed on 
each side of the door leading into the prin- 
cipal saloon, and doors at each side also 
admit the ladies trom the platform without 
going through the state saloon. The state 
saloon is 13ft. long, entered, as the others, 
by doors at each side, in addition to the 
communication between the two adjoining 
compartments. This saloon is fitted in a 
most luxurious manner, having four sofas 
similar to those in the ladies’ carriage, and 
a table, richly inlaid, placed between each 
pair. The next compartment is fitted with 
water-closet and lavatory, with china toilet 
service, and, in fact, every requisite of a 
dressing-room. A large mirror extends from 
roof to floor. The water supply in this, as 
also in the ladies’ saloon, is obtained from a 
cistern placed between the upper and lower 
roofs. ading out of this compartment is 
that which may be termed the gentlemen’s 
**sanctum,” the ‘‘smoking saloon,” and if 
the ottum cum dignitate can be enjoyed ona 
journey by rail, the luxurious Mexican most 
certainly has it placed at his disposal. The 
comfort of the smoker is so studied in the 
fitting of this carriage, that he can lounge 
either on sofas or in arm-chairs—even the 
brass spittoons are costly, chased affairs. 
Hat cords and silk nets are provided to 
receive his hat and parasol, and ventilators 
of the best description take away the smoke 
without causi ught to the occupants of 
the saloon; and to shade him from the sun 
scarlet silk blinds are fixed on spring rollers 
to these as well as to all the windows of the other compartments. 
In fact, the trimmings of all the decorations and furniture are of 
the best possible description. The ventilation is effected by means 
of sliding louvres fixed at the top of each door, in addition to 
which every window is made to slide up and down, and being 
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hung on balance weights can be kept in any position required. 
Over the windows, outside and inside, are some beautifully painted 
landscapes, executed on glass, and the imperial monogram in the 
centres. The floors are covered with rich Brussels t, and the 
door-handles, as well as all other mountings, are of silver plated 
on white metal, richly embossed. The wood work is highly var- 
nished and picked out with gilt lines. We are indebted to 
Mr. Charlton, secretary to the company, for the very elaborate 
and beautiful drawings from which our engraving has been pre- 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 
Correspondents. ) 





of our 





THE FLOW OF GASES. 


Srr,—I have just read Mr. Napier’s letter in your last number, 
and find he is surprised that I did not notice his letters on the 
velocity of steam published by you. 

After the discussion on my paper in part on the mag | of steam, 
read at the Society of Engineers, I called at Messrs. Spon’s and 

urchased Mr. Napier’s pamphlet on the velocity of steam. I 
ae read what he states in his book, but must confess that I have 
gained very little knowledge of a useful kind from it, but may do 
so if he will give a clear statement of the apparatus he used when 
experimenting with steam of constant pressure flowing into steam 
of a less and varied pressure. If he will do this in a clear manner 
I shall be very glad to join him wm trying to elicit truth, but must 
decline to have dealings of long duration with any subject unless 
the data is clearly before me. 

I will quote entire one paragraph in Mr. Napier’s letter so that 
there may be no mistake as to its fallacy:—‘‘The theory which 
Mr. Baldwin favours, involves, as one of its deductions, that if 
there were a — vacuum outside of a boiler there would be no 
possibility of steam escaping from it though it were full of holes, 
and that the greater the pressure in the boiler the greater the im- 
possibility of the steam getting out. Nowthe miracle of dividing 
the Red Sea was nothing to this, and ordinary minds, before 
believing in such a theory, naturally want to see some evidence of 
its truth.” 

Now this miracle comes to worse than nothing, for the formula 
which Mr. Napier means will be found in my letter, and also in 
my paper on safety valves, published by you, and is— 


n= (=)"e ae 86 


by which, when x = 0, we have v, = 0, as it ought to do, and 
this shows very clearly that there is no flow of steam of the same 
density as that in the boiler. but does not show or mean that there 
is not any flow at all, for there will be a flow of steam of a less 
density than that in the boiler, as is easily seen when we know 


that— 
a= (2 y: 
Pp 


where v is the velocity of’flow of steam when its density corre” 
sponds to pressure zx, from which we get— 


Saree ee 


or which comes nearly to the same thing for ordinary pressure: 
based on Marriotte’s law. “ 7 


— %6/ P hyp. log.2 
w x 


= 96 2 (hyp. log. p—hyp. log. x) . 
w 
Making x in (R) = 0 we get— 


v=0/ aah 
and by (S) we get— 
v = 96/2 hyp. log. p, 


the velocity of the steam into a vacuum; so that we find Mr. 
Napier entirely wrong in his deduction, which turns out to be 
merely a phantom. 

At page 19 of his pamphlet he says:—‘‘ And if P and B were 
constant, v would be as YP (P—P»), and if P is constant, then 
VP, (P—P,) is greatest when P, is equal 3P. From which would 
result that if the pressure in the cistern were constant, then 
diminishing P, below 4P would reduce v, and therefore reduce the 

uantity discharged.” This isa legitimate conclusion, and if P, = 0 
there would be no velocity of the density of the cistern, but there 
must be a discharge for a less density, as I have before shown, for 
the velocity Mr. Napier is here speaking of is the reduced velocity 
and not the velocity after the steam or fini its 
expansion. 

ow because he did not see this in its proper light he arrives at 
the following conclusion, which immediately follows the last 
pa map I made from page 19 of his book:—“* As this was mani- 
estly absurd, it was concluded that the rule might hold good as 
long as.P, was more than 4P, but that when Py was reduced to 4P, 
a maximum velocity would be obtained which would not be 
affected by ne further reduction of Po.” Although the evidence 
was clearly before Mr. Napier, his verdict is incorrect. 

I will conclude by stating some of the experimental conclusions 
arrived at by those eminent men, Joule and Thompson, to show that 
what I have stated is backed by experimental data on the flow of 


air. 

In the “Transactions of the Royal Society” for 1856, these 
gentlemen gave experiments on the ie of air through apertures 
180th, ya&oth, and , 845th of an inch in diameter drilled in thin 
plates of copper, and found that the maximum flow agreed nearly 
with their deductions, when friction, &c., was allowed for, and 
further that the weight of flow was less when the pressure was 
above or below that which produced the maximum flow of weight. 
This is quite the reverse of Mr. Napier’s conclusions and experi- 
ments. THOMAS BALDWIN. 

Bury, Lancashire, March 20th, 1867. 
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BROADSIDES AND TURRETS. 


Srr,—I was glad to learn that in a recent number of your valu- 
able journal you advocated the principle of broadsides and turrets 
combined; and as that is the opinion I have always considered the 
most efficient and best adapted for all classes of vessels, I beg to 
forward you a small model, made some years since on the principle 
you suggest, which may better illustrate the subject than I can do 
with the pen. 

As I fear we are all adrift with to what, I suppose, 
efficient vessels ought to be, it is of the utmost importance we 
should soon arrive at some definite plan by which our ships of 
war should be constructed, and hope speedily to hear that some 
measures are taken—by those whose duty it is—to see that we are 
not left in the lurch in this all-important matter. 

With reference to the extremes in the relative proportions of 
length and breadth which of late years has been adopted, I can 
only say that during a period of over forty years’ experience at sea, 
in all kinds and classes of ships, I have always found breadth of 
beam, with a moderate proportion of length, the best vessels 
under any circumstances. 

I need scarcely remind you that up to a recent date three times 
and a-half the breadth for length wasconsidered the rule. In this 
instance, however, I have adopted the proportion of four times the 





breadth for length; and as I originally intended the model for | 
coast defence in shallow water, proposed a flat floor; but she is | 
equally adapted for ocean purposes. * P =a 

tain ei guns, and you will per: | 
direct in line with the keel both | 
within an angle of less | 


The batteries, two, each con | 


ceive that two can be fired 
fore and aft, while two others can be 

















distinguished chief-constructor of her Majesty’s navy. Beneath 
the gun deck there is a clear deck fore and aft, with ample accom- 
modation for officers and crew. The breadth here given is 50ft.; 
length, 250ft. The proportion of beam enables the vessel to carry 
the heaviest armament with ports high out of water; and I feel 
certain if these proportions not been exceeded we should not 





























than 40 deg. And with such a battery commanding every point 
of the compass, I have yet to learn what can be the advantage 
gained by the turret, for so long as the rudder remains uninjured 
you insure far more correctness and certainty of aim than can pos- 
sibly be obtained in a turret. 

That the above-mentioned arrangement is rendered practicable 
we have good proof, for it has been partially adopted by the present 


have to mourn the loss of so many valuable lives as are annually 
lost at sea, 

I must, however, refrain from saying anything further, as I may 
incur the displeasure of those who profess to know more on such 
matters, and will only ask you to in mind that I write asa 
sailor, and not as a scientific constructor. 

WILLIAM Forses, Retired Captain, R.N. 





SAFETY VALVES. 


Srr,— Having read with interest the papers in THE ENGINEER on 
safety valves, I send you a sketch of a valve, that I think might 
be an improvement. A, is an ordinary conical valve ; B is a cup 
covering valve A, and fitted steam tight on top of brass for valve 
seat, and working a good fit on valve spindle ; C is a tube fitted on 
the cup B, and working in tube D, which leads to the cylinder F ; 
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G is the eduction port at end of cylinder. When the valve A is 
raised, say one eighth of an inch, the steam will rush into the cup B, 
and will find its way into the cylinder H, by the pipes C and D. 
Raising the piston E, and lifting the weight H, the valve will then 


the cup B, which will give liberty to the steam to | 


escape. en the piston E passes the port G, the steam will rush 
out, and clear the cylinder H. Davip Lumealr. 
Kircaldy, March 15th, 1867. 





HINDLEY'S SLIDE VALVES. 
Srr,—In your last impression you gave an illustration of an 
—o valve patented by Mr. E. S. Hindley, of Bourton. 
We beg to say that the arrangement is not new, and enclose a 
tracing taken from a working drawing as we have ourselves applied 
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it. The only difference, as you will see, is in the method of ad- 
justing the stops. 

The same arrangement was used on some of the early locomo- 
tives, and is, we believe, described and illustrated in D. K. Clarke's 
work on “‘ Railway Machinery.” 


Sheffield, March 27, 1867. Davy BROTHERS. 





CAN A RED-HOT BOILER BE EXPLODED? 


Srr,—I do not feel quite satisfied with the results of Mr. Fletcher's 
experiments on the above subject, and think his conclusions will 
admit of a little criticism. irst, should not a force pump have 
been employed to insure the injection, as a very small quantity of 
water having entered the boiler through the lin. pipe would make 
steam of more than 34lb. pressure, which would be sufficient to 
prevent the desired quantity entering from cistern, and which was 
proved by the feed-pipe becoming heated? Second, Mr. Fletcher 
announces that the result: of his experiments have settled the 
query, ‘‘Can steam-power boilers be exploded by overheated 
plates and tubes” I cannot think this matter so easily solved, as 
in the experimental boilers water had to be admitted, but in those 
used for steam power water exists at time of explosion, which 
often occurs a short time after engines are started, suggesting that 
the water was low, and comparatively harmless while in a passive 
state, although no doubt the tubes were red hot; but when some 
orifice is opened or the engine at work, the water splashes on the 
tubes and plates, and after in a slight measure reducing the excess 
sive heat, commences to rise steam most rapidly, the elastic force of 
which must be considerably increased. 


the world that there is no danger from water coming in contact 
with overheated tubes and plates, is I think a retrograde move- 
ment. 
I hope to find this matter fully ventilated in your journal. 
Frome, 20th March, 1867. WILLIAM B. Woop. 





A HANDY LEVEL. 

Srr,—I beg to submit to your readers an instrument for treating 
inclined or level surfaces, which seems to offer many advantages 
over anything heretofore made for the purpose. The arrangement, 
though extremely simple, has not, as far as I can learn, been tried 
before. It consists of a good spirit level, with a pin affixed at one 
side, whose centre coincides with the top surface of the level. 
This pin passes through the middle of a plate upon which ‘the 
indices are marked, and is secured behind with a wing nut. The 
= is the centre upon which the level swings, and from which the 

ines on each index are drawn. The side and bottom edges of the 
plate are true and square, and the top edge of the level will indi- 
cate on either index the angle or incline of any surface upon 
which the plate is placed. With this tool any two surfaces may 
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be set perfectly parallel whatever the incline or distance may be. 
A locomotive may be set on the centres by simply setting the level 
by the cylinder cover, and then making the crank arm stand at 
right angles to it. It is useful in building and repairing marine 
engines, especially if the vessel be not level; and millwrights will 
find it useful in putting up shafting or working about engines 
whose foundations may have settled irregularly. Its uses among 
other artificers will suggest themselves, and a foreman, by the aid 
of this tool, can test the accuracy of work to the greatest nicety. 

There is a sight-hole in the front of the level, as well as on the 
top, as the plate may have to be turned upside down to be applied 
to the under side of a shaft. The adjusting level indicates angles 
and inclines at the same time, and it registers the same by simply 
tightening the wing nut behind. JOHN WALLACE. 

King’s Cross Locomotive Department, 

February 27th, 1866. 
ENGINEERING AS A PROFESSION. 

Srtr,—Your correspondent, “‘ An Articled Pupil,” appears to me 
to take a wrong view of the case when he advocates an examina- 
tion to be passed by the would-be engineer before he is articled. 
In the case of other professions in which there are examinations, 
such examinations, asa rule, follow the education to the profession 
instead of preceding it. Now having the prospect of an examina- 
tion before them would, I think, deter many young men from 
entering into a profession for which they are not suited, and which 
is made use of in too many cases as an opening for those with 
plenty of money who are fit for nothing else. If, then, these 
examinations were held, that for the civil engineer should be 
distinct from that of the mechanical engineer, and these two 
might again be subdivided into branches, such as mining, hydraulic, 
marine engineering, &c. Anyone passing successfully one or more 
of these branches might then be entitled to call himself mining 
engineer or otherwise, as the case may be. Such a course might, 
indeed, thin very considerably the number in the profession, but 
it would be at the same time a guarantee that those calling them- 
selves engineers had at least some claim to the title. 

23rd March, 1867. ANOTHER ARTICLED PUPIL. 








ADMIRALTY MANAGEMENT. 

Srr,—Having read the quotations from Lord Henry Lennox’s 
speech in your able article on the ‘‘ Conversion of our Old Fleet,” 
may I be permitted to make a few remarks on one particular quota- 
tion, viz., the assertion that Mr. Henwood had had no experience 
in the construction of men-of-war; surely even the Admiralty 
must be aware that it is not requisite to have been in a dockyard 
to enable one to calculate correctly the weights and displacement 
of any class of vessel; and surely, Sir, a gentleman of Mr. Hen- 
wood’s professional experience, even had he never constructed a 
ship of war, is more likely to know the uisite scantling and 
the best manner of mechanical construction than the unpractical 
naval officers whom our Admiralty deem it advisable to place at the 
head of skilled mechanics in our dockyards. It must plain to 
every one acquainted with the subject that, until we have men 





Mr. Fletcher’s conclusion as to the cause of household boilers 
exploding I think can meet with no contradiction; but to publish to 


bred to the business —— in command at the we can- 
not expect to have either new ships or repairs executed economi- 
cally. Ihave no wish to disparage the abilities of any gentleman 
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occupying the above tioned position, but it is perfectly certain | 
that to learn how to construct a vessel strongly and economically, 
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> 
be she for war or for merchandise, without wasteful and placed 
strength in scantlings, &c., requires long and continued practice, | 


and is not to be learnt by even thirty years’ good service at sea. 
Liverpool, 23rd March, 1867. N. | 





! 
THE STRIKE OF ENGINE DRIVERS, 


Srr,—<As the threatened strike amongst the engine-drivers and 
firemen is a most important subject, I hope you will find reom in 
your valuable journal for a few remarks upon it. I feel quite 
aware there is much to be said for and against the movement now 
on foot. The engine-drivers, as a class, I consider form a highly | 
respectable body of men, and a very small proportion of the 
accidents on — can be attributed to inattention or careless- 
ness on their part; but I fear they will not improve their standing | 
with the public if they resort to a strike to obtain their demands, | 
for with right-thinking people strikes are of all things to be | 
detested. On the other pas § there are concessions which ought | 
to be made them without allowing the men so to damage their | 
cause. The one great point which is, in my humble opinion, of 
far more importance than the wages question, is the shortening 
the hours of duty. Few of the travelling public are aware of the 
small portion of time the drivers and firemen have at home, and 
how uncertain they are when their so-called day’s work will be 
over, more especially in the case of those working goods and 
mineral trains; the many weary hours shunted away on sidings is 
not generally known except by these unfortunates. I know it is 
quite impossible, and the men do not expect, that their hours can 
be as regular as those working in shops, &c., are, but I believe 
what would be considered the greatest boon to them, and one 
which I think might be arranged in most cases, would be to allow 
them one shed day in the week instead of putting that off until 
the Sunday, as now the men are by Saturday night quite jaded 
with the week’s work, and do not feel inclined to rise early on the 
Sunday morning to superintend the washing out and overhauling 
their engines, consequently, that is put off until the middle of the 
day, that by the time the men are cleaned up the best of the day 
of rest is gone. I believe very many would attend some place of 
worship on that day if they really could do so. There are many 
short branches worked by one engine only, and I could name 
several instances where one driver and fireman ran week days and 
Sundays for months together. I believe you will agree with me, 
Sir, this is one of the things which requires reform. The demands 
of the men respecting the proportion of wages and promotion of 
firemen to drivers by seniority have not, I think, been carefully 
considered, as the wages would soon place a young driver on an 
equality with the old hands; and as regards the latter question the 
drivers themselves are well aware that many of their firemen 
never would be fit for anything else. J.J. T. 

Lincoln, March 19th, 1867. 





TURNING CHILLED CASTINGS WITH STEEL TOOLS. 


Srr,—At your request I have much pleasure in giving you what 
little information I can with regard to turning hard rolls. The 
tool used is of the simplest form, made of a bar of best cast steel 
about ]4in. square and 4in. long, tempered in the ordinary way as 
hard as it will go without drawing down. 

There are small grooves on each of the squares of the tool length- 
ways, by which means the tool is held by chisel-rods to grind it. 
The lathe for turning the rolls is of very simple construction, 
generally consisting of a strong bed-plate well bolted down, and 
two rough standards with a centre in each, the roll being turned 
by a strong worm and wheel with ordinary tooth-gearing to give 
the required speed. The speed at which rolls of 18in. diameter | 
are turned is about 1°75 revolutions per minute. The tool is | 
pressed against the roll by two set pins fixed in a common box- 
shaped casting about two inches below the centre, the tool cutting 
its whole length. 

The only guide the man has for turning the rolls true is his 
straight edge, as the tool is moved its whole length as soon as the 

previous cutting is finished. 

Rolls are got up in this rough machine to very great precision, 
but although a straight edge could scarcely find a fault upon its 
surface after it leaves the lathe, it is again turned in its place in 
the mill. The tool used being very similar. 

Cardiff, March 26th, 1867. W. EL A. 


[We beg to thank our correspondent for his letter, which will no 
doubt prove interesting to many of our readers. In our next 
impression we shall publish drawings of the lathes and tools used 
by an eminent Staffordshire firm.—Ep. E.]_ . 





THE DEPRESSION IN THE IRON SHIPBUILDING AND 
ENGINEERING TRADES, 


Srr, —In all discussions and comments in connection with the 
working of trades’ unions a great deal is said about employers and 
unionists, but very little about the interests of another class, by 
no means so small a class as appears to be assumed, that class 
being unable to attack a royal commission with any chance of 
success except in a guerilla form; I allude to those working 
engineers who do not belong to a trade society. 

The master engineers of London appear to give themselves very 
little concern as to where their workmen come from: a time comes 
when so many turners and so many fitters are wanted, and forth- 
with Smith speaks to the foreman, and recommends Brown, Jones, 
and Robinson as three of the best turners in England, all three of 
course being clubmen. This is of course repeated in different parts 
of the works, till a sufficient number of men have been obtained. 
Sometimes, but only sometimes, the foreman is a club man, or 
perhaps his sons may be, in which case the happy family work together 
till a strike occurs; and then, but not till then, some one from the | 
office is sent down to empty a country town, and fails; occa- 
sionally the agent travels all the way to Manchester or Scotland, 
but very frequently to no purpose: he is well looked after, and 
all that money, drink, and promises of better situations can do, 
is done. Is not this true? Don’t you recognise the picture ? 

Suppose we go back to a period antecedent to the presumed 
strike. Trade is good, that is to say the large establishments in 
London have government orders: men have left, returned, or 
otherwise shifted about; the last man or two taken on has not 
turned out suitable, a stranger calls and is employed, and in all 
probability turns out as well as those already at work; perhaps 
he does not suit, and he is dismissed; it will not, however, be long 
before another calls, in all probability a suitable man—and this is 
one way a non-society man gets into a strange shop. He has in all 
probability called at a hundred places, but at the wrong time: he 
knows nothing of what is doing inside, but calls at a whole batch 
of places haphazard. Probably hundreds of men have called at 
the very place, and the one “ae calls ten minutes after the pre- 
vious one gets the job. The writer, who up to the year 1856 was 
a club man, has seen several men taken on who proved them- 
selves first-rate workmen and most respectable men, but who 
were taken on on account of their good luck—i.e., they called at 
the right place at the right time. 

You ask in a late number of THE ENGINEER the question, Can 
no one invent a rotary engine? Be pleased to ask, in an early 
number, the not less important question, Can no one invent a 
system of utilising the labour of the non-society man who is agood 
workman, and a sober, steady man? Is there no system of regis- 
tration for men of character and ability? no way of approaching 
employment but the exhaustive one of calling everywhere indis- 
criminately? I think there must be a way, not a way to supplant 
the club man in favour of the non-club man, but to give equal 

th. A Noy Socrerr May. 





facilities to bo 
March 27th, 1867. 








Grants and Dates of Provisions] Protection for Six Months. 

65. GEORGE INDERWICK, Princes-street, "eicester-square, London, ‘* Improve- 
ments in tobacco pouches.” — 10th January, 1867. 

278. ISHAM BAGGS, High Holborn, London, ‘‘ Improvements in obtaining and 
applying motive power."—I1st February, 1867. 

447, HENRY HASCHKE, Watling-street, London, ‘‘ Improvements in breech- 
loading fire-arms and in cartridges for the same.”—19th February, 1867. 

513. JOHN CASH and JOSEPH CASH, jun., Coventry, ** An improvement in the 
manufacture of towels.”— 25th February, 1867. 

528. JOHN GEORGE TAYLOR, Boulevart Si. Martin, Paris, “Improvements in 
the manufacture of chains and fastenings.” —26th February, 1867. 

530. ALFRED VINCENT NEWTON, Chancery-lane, London, * Improvements in 
fastenings for driving and other belts or hands.”—A communication from 
John Ashton Greene, Brooklyn, New York, U.S. 

532. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, A new method 
of, and apparatus for, winding up clockwork.”—A communication from 
Gustave Key, jun., Paris.— 26th February, 1867. 

536. WILLIAM STOBBS, Leeds, Yorkshire, ‘‘An improved steam driving 
wheel for imparting rotary motion to shafts.” 

38. JOHN SAXBY and JOHN STINSON FARMER, Kiburn, Middlesex, “* Im- 
p in app for working and governing, controlling, or 
regulating railway signals, points, and switches.” 

540. THOMAS HUMPHREYS, Deptford, Kent, *‘ A new or improved fagot or 
tire-hghter.” 

544. SAMUEL BUTLER, Nottingham, * Imp in the fi of 
figured lace in twist lace machines,” 

548. MURDOCK MACKAY, Surrey-street, Portsea, Hants, “ Improvements in 
boiling and bleaching all kinds of textile fabrics and vegetable fibres and 
matters.” 

550. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improvement 
in screws and bolts.".—A communication from William Gorham Angell, 
Providence, Rhode Island, U.S.—27th February, 1867. 

553. THOMAS HYATT, Wolverhampton, Staffordshire, “An improved mode or 
manner of securing door and other knobs to their spindles.”’ 

554. ROBERT EDWARDS GUY, Liverpool, L hue, “ Imp nts in 

for the ption of moneys paid as fares in omnibuses and other 














vehicles.” 

556, ADOLPHE GILBERT CHALUS, Rue St. Appoline, Paris, “ Improvements in 
apparatus for producing artificial light from gas, air, and liquius.” 

557. JOHN PIDDINGTON, Gracechurch-street, Lond -n, ‘* Improvements in 
inkstands.”—A communication from George Marie Stoltz, jun., Rue Fontaine, 
St. Georges, Paris. 

558. ANDREW MACCALLUM, Greenock, Renfrew, N.B.,‘*‘ An improved mode 
or means for actuating motive power engines, and improvements in the 
apparatus employed therefor.” 

559. ANDREW BETTS BROWN, Wandsworth-road, Surrey, “ Improvements in 
steering app and in hinery for pping, starting, and reversing 
heavy steam engines.” 

561. EDWARD THOMAS HUGHES, Chancery-lane, London, ‘‘ An improved 
brake for sewing h "—A i from John Augustus 
Minor and Robert Bowman, Middletown, Middle-ex, Connecticut, U.S. 

562. JACOB BUHRER, Keppel-street, London, “Improvements in ovens and 
kilns for drying and burning bricks and other articles.” 

563. ALEXANDER ANGUS CROLL, Coleman-street, London, “ Improvements in 
the treatment of liquid hydrocarbons for the purpose of obtaining a permanent 
gas.” 

565. JAMES HARBERT and FREDERICK GOODMAN, Kidderminster, Worcester- 
shire, *‘ Improvements in destroying explosive gases in coal and other 
mines, in order to render them safe for the miners to enter.” 

567. GEORGE FITZJAMES RUSSELL, Piccadilly, London, “ Improvements in 
the fi and of wheels.” 

569. WILLIAM EDWARD NEWTON, Chancery-lane, London, “* Improved appara- 
tus to be used as spinal, abdominal, and pelvic truss supports.”—A com- 
munication from Charles E. Emery, Brooklyn, New York, U.S.—28ih 
February, \867. 

573. JUBAL CHARLTON BROADBENT, Rochdale, L hire, “A pound 
safety disengaging hook.” 

575. THEOPHILUS BERRENS, Boul t de Strasbourg, Paris, “ Imp’ 
in the process and apparatus for perforating tunnels and galleries of mines 
of great length through rocks much quicker than by the process hitherto 
emp'oyed.” 

577. WALTER CERISTOPHER THURGAR, Norwich, ‘‘Improved means or 
apparatus for regulating the supply of gas to burners.” 

579. WILLIAM PARRY and JOHN FREARSON, Kirmingh ** Imp’ ts 
in treating or purifying sewage, and in apparatus to be used for that pur- 























581. FREDERICK WARNER JONES, Exeter, De e, “ Impro in 
machinery or apparatus for indicating the speed of locomotives and railway 
trains.”—Ist March, 167. 

583. MAX GOSSI, Antwerp, Rue des Peignes, “ Imp ovements in transporting, 
warehousing, and barrelling petroleum oil or liquids lighter than water.” 

585, SAMUEL FRANK and RICHARD GOODDY, Manchester, “* Certain improve- 
ments in the method of producing selvedge or borders on woven 
fabrics and in appa d h.” 

589. ALFRED ILLINGWORTH and HENRY ILLINGWORTH, Bradford, Yorkshire, 
‘* Improvements in cops or bobbins and parts connected therewith, used in 
preparing and spinning fibrous sut.stances.” 

591. JOHN AMBROSE COFFEY, Great St. Helens, London, “ Improvements in 
self-acting steam and fluid safety gauges, the said improvements being 
applicable to cocks or taps and valves.” 

594. WILLIAM ROCHESTER PAPE, Newcastle-on-Tyne, Northuraberland, 
** Improvements in breech-loading fire-arms. ’—2nd March, 1867. 

595. THOMAS JAMES BINFIELD, Hatcham-park-road, New Cross, Deptford, 
Kent, ** An improved method of fastening the iron bands for packages, cases, 
or boxes containing goods.” 

596. WILLIAM EDWARD GEDGE, Wellington-street, London, ‘‘ An improved 
flax stripping or peeling machine.”"—A communication from Pareydt de 
Bergves, Faubourg St. Martin, Paris. 

598. RICHARD EDWARD KEEN, Old Change London, ‘‘ An improved combined 
reel frame and thread cutter.” 

599. MARC ANTOINE FRANCOIS MEINONS, Southampton-buildings, Chancery- 
lane, London, “ Improvements in breech-loading fire-arms.”—A communica- 
tion from Benjamin Stone Robi rts, Rue Auber, Paris. 

600. EDWARD DEANE, Arthur street East, London Bridge, London, ‘ Im- 
provements in tent poles for regulating the tension from the interior of the 
tent or marquee ” 

601. JAMES MARCHENT and JOHN PARKER, Bowling, near Bradford, York- 
shire, “ Improvermeuts in means or apparatus for generating, superheating, 
and condensing steam, and heating or boiling water or other liquids, parts 
of which are applicable to other purposes.” 

602. RICHARD EDEN WADDINGTON, Plymouth, Devonshire, “Improvements 
in umbrellas, parasqls, and sunshades.”’ 

603. JAMES WILLIAM LEWIS, Birmingham, and GEORGE ARCHBOLD, Hands- 
worth, ff hire, ** Imp: mi in needle-cases.” 

604. KOBERT THOMPSON, New Chariton, Kent, ** Improvements in machinery 
for cutting, shaping, anda polishing mouldings, and shapes of circular, oval, 
or irregular curved forms n stone, wood, or other materials, part of such 
impr ing applicable for veneering mouldings of similar forms.” 

605. SAMUEL NEWINGTON, Ticehurst,, Sussex,“ An improved compound for 
destroying msects and preventing and checking blight in plants.”—4ih 
March, 1867. 

606. JOHN MARTIN STANLEY, Bradford-street, Birmingham, ‘‘ An improved 
or metallic front for shirts or other articles of under clothing.” 

607. JOHN COWDERY MARTIN, High-street, Barnes, Surrey, “ An improvement 
in packing and preserving animal size.” 

609. THOMAS BEELEY, Newton Moor, Cheshire, “Certain improvements in 
boilers or steam generators.” 

610. FREDERIC HUGH JONES, Manchester, ‘‘ Certain improvements in wear- 
ing apparel.” 

611. ALEXANDER SEPTIMUS MACRAE, Liverpool, Lancashire, ‘‘ Improvements 
in hydrocarbon oils used for safety and other lamps.” 

615. GEORGE WITHY and JOSEPH FRANCIS COTTERELL, Bath, Somerset, 
* Improvements in cases or receptacles for bottles and similar articles.” 

616. JAMES EDWARD DUYCK, Glasgow, Lanarkshire, N.B., “ Improvements in 
the utilisation of mineral and other oils for the production of heat, and in the 
apparatus employed therefor.” 

617. GEORGE ROWLEY, Birmingham, “Certain improvements in miners’ 
safety lamps.” 

618. EDWARD WELLS, Shoreditch, Middlesex,and WILLIAM PRYOR, Hackney, 
Middlesex, ‘‘ Improvements in rising or adjustable brackets for supporting 
shelves and rods in shop windows, and for other purposes.” 

619. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, “ Im- 
provements in repeating breech-loading arms.”—A communication from 
Valentine Fogerty, Boston, Massachusetts, U.S.—5th March, 1867. 

620. JOHN ROBERT BRECKON, Darlington, Durham, and ROBERT DIXON, 
Crook, Durham, ** Imp’ in hinery for conveying, screening, 
and loading coke and other materials.” 

621. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, Lon- 
don, *‘ improvements in steam engines and pumps.”—A communication 
from Hart Foster Pease, Brooklyn, King’s County, New York, U.S. 

622 GEORGE HENRY MORGAN, Edgware-road, London, “ Improvements in 


carriages.” 
JOHN THOMPSON, Nettlebed, Oxford, “ Improvements in the manufacture 
gas.” 
625. HENRY CLARKE ASH, Ox‘ord-street, London, ‘Improvements in the 
process and apparatus employed in cooling and freezing liquids.” 
626. EDWARD STOREY, ire, ‘Improvements in or applicable to 
P cx —_ and sta’ land ag, at me generating steam.” 
. WILLIAM TOMLINSON, New Mills, shire, “ Improvements in ma- 
chinery or apparatus used in connection with calico printing machines.” 























Marcu 29, 1867. 
629. Hexry W SALane, Sethenyten gone 
> ENRY ATSON ALLETT, Southampton-buildin, | 
Lendon “An improved mode of, and means for, ye 
poor ha communication from Milton Bradley, Springfield, Massachu- 
setts, U.S. 

630. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘* Improvements in 
couplings for baling bands.”—-A communication from George Newton Beard. 
St. Louis Missouri, U.S.—6th March, 1867. : 

632. GEORGE DAVIES, Serle-street, Lincolu’s-inn, London, “ Improvements in 
insulators for telegraph wires."—A communication from David Brooks, 
Philadelphia, Pennsylvania, U.S. 

634. WILLIAM HB&GINBOTTOM, Mixenden, near Halifax, Yorkshire, “ Im- 
provements in steam boiler furnaces.” 

636. IRA DiMock, Cheapside, London, and JAMES GRESHAM, Manchester. 
“* Improvements in or applicable to sewing machines.” 1 

-~ HENRY WILLIAM ACHGELIS, Manchester, ‘“‘Improvements in bridle 

ts.” 

640. COLONEL STUART WORTLEY, Grove End-road, St. John's Wood, Middle- 
sex, “Improvements in apparatus for hatching eggs.” 

642. WILLIAM EDWARD NEWTON, Chancery-lane, London, *‘ Improvements in 
the manufacture of porcelain. —A communication from Waldron Joseph 
Cheyney, Philadelphia, Pennsylvania, U.S. 

644. WILLIAM | DWARD NEWTON, Chancery-lane, London, “ Improvements in 
steam hammers.”"—A communication from William Sellers and Coleman 
Sellers, Philudelphia, Pennsylvania, U S. 

646, WILLIAM CLARK, Chancery-lane, London, ** Imp in actuati 
fan blowers by steam power.”—A communication from George Washington 
Lemley, Paterson, Passaic, New Jersey, U.S. 

648. WILLIAM HURRELL, Houndsditch, London, “ Improvements in bushings 
for the bung-heles of casks and similar vessels.” 

650. WILLIAM YOUNG, Straiton, Midlothian, N.B., and PETER BRASH, Leith, 
M dlothian, N.B., * Improvements in the distillation of bituminous sub- 
stances.” 

652. SILAS COVELL SALLISBURY, New York, U.S., “ Improvements in the 
manner of reducing and refining metallic ores, more particularly ores of iron, 
and in converting iron into steel, and in apparatus to be used in connection 
therewith.”—7th March, 1867. 

654. FREDERIC Pope, Cheapside, London, “ Improvements in locks.” 

650. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
glove tastenings.”—A c ion from Marie Alfred Gemmel, Paris. 

660. GEORGE HENRY DAW, threadneedie-street, London, ** Improvements in 
the construction of cartridges for breech-loading fire-arms.” 

662. JOSEPH WHITAKER, Farsley, near Leeds, Yorkshire, “ Improvements in 
steam bollers.” 

664. STEPHEN HAWTHORNE, Burslem, Staffo:dshire, “ Improvements in china 
and earthenware knobs for locks and latches.” 

+66. JOSHUA HORTON, jun., Birmingham, “ Lmprovements in the fi 
of meta tic rollers used ip preparing or treating cotton and other fibrous sub- 
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668. JAMES NEWMAN, Small Heath, Warwickshire, “Improvements in the 
manufacture of tires tor railway and other wheels.” 

673. WILLIAM CLARK, Chancery-lane, London, “ Improvements in apparatus 
for facil'tating the starting of street or borse railroad carriages.”—A commu- 
nication from Samuel Wood, New York, U.S.— sth March, 1867. 

672. LORENTZ TIDEN, Manchester, * Improvements in bearings for railway 
axles "—A communication from Claes Adelskold, Sweden. 

674 AUGUSTE RUPP, Boulevart Sepastopol, Paris, “ Improvements in the 
mode of regulating the speed of drying cylinders or rollers employed by 
dyers, scourers. and bleachers.” 

676. JOHN SACHEVERELL GISBORNE, Liverpool, ‘‘ Improved means and 
apparatus for protecting the needles of mariners’ and other compasses from 
local attraction.” 

678. GEORGE GLOVER, Ranelagh-road, Pimlico, Middlesex, ‘* Improvements in 
lamps for burning naphtha and like fiuids.”— A communication from Laslo 
Chand r, Stable-street, St. Petersburg. 

680. BENJAMIN WALKER and JOHN FREDERIC AUGUSTUS PFLAUM, Leeds, 
Yorkshire, ** Improvements in machinery for crushing stones, minerals, and 
other like substances." —9ih March, 1867. 

682. HENRY CHEETHAM HILL, Stalybridge, Cheshire, “ lmprovements in 
machinery for winding yarn and thread.” 

686. WILLIAM BRYER NATION, Old Kent-road, Surrey, “ Improvements in 
apparatus for raising, forcing, propelling, and exhausting fluids and gases.”— 
Lith March, 1867. 





Inventions Protected for Six Months by the Deposit of 

mplete Specifications. 

718. JUSTIN THEVENET, Mont-sur-Marchienne lez Charleroy, Belgium, “ Im- 
provements in the slide vaives of steam engines.”— 13th March, 167. 

783 JOHN ROBINSON, Greenfield, Yorksh re, “ Improvements applicable to 
steam boilers an’ engines for economising fuel in the generation of +team, 
and in the apparatus connected therewith.”—19th March, 1867. 

794. ADAM SCOTT CAMERON, New York, U.S., “‘ Improvements in the con- 
struction and arrangement of the connections and casings of lock up or 
protected safety valves for steam generating apparatus.”—19th March, 1867. 

798. EDWARD LEWIS STURTEVANT. Boston, Suftolk, Massachusetts, U.S., “ An 
improved breech-ioading fire-arm.”— 19th March, 1807 





Patents on which the Stamp Duty of £59 has been Paid. 

Jil. JAMES REILLY, Barrack-street, Hulme, Manchester, “ Chairs, tables, 
couches, &c.” —21st March, 1864. 

£07. ELIJAH STOTT, Monks Coppenhall, Cheshire, ‘* Rails.”—I1st April, 1864. 

725. WILLIAM HOWE, Clay Cross, near Chesterfield, Derby, “* Motive power 
engines.” —22nd March, 1864. 

726. DAVID HENRY BARBER, Aldersgate-street, London, “ Mowing machines.” 
—2znd March, 1864, 

718. JAMES BENNIE, jun., Glasgow, Lanarkshire, N.B., “ Straightening rods, 
&c.”—22nd March, \864. 

719. JOHN LAWSON and JOHN LAWSON, jun., Glasgow, Lanarkshire, N.B., 
“ Weaving.”— 22nd March, 1864. 

721. JOHN LESLIE. Conduit-street, Hanover-square, London, “ Generating 
heat.”—22nd March, 1864. 

959. WILLIAM CLARK, Chancery-lane, London, *‘ Animal matters.”—19¢h 
April, 1864. 

971. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘* Power 
looms,”—1sth April, i864. 


Patents on which the Stamp Duty of £100 has been Paid. 

723. JAMES ASPELL, Middleton, Lancashire EDWARD BOOTH, and JAMES 
HURST, Tonge, near Middleton, Lancashire, ** Power looms.” — 20th March, 
1860. 

734. WILLIAM SPENCE, Chancery-lane, London, “Sewing machines.”—2\s¢ 
March, 1860. 

810. ISAAC HOLDEN, St. Denis, near Paris, “ Combing wool.”—29th March, 
1860 

755. CHARLES ASHWORTH, Fairfield, Lancashire, ‘‘ Power looms.”—23rd 
March, 1860. 


Notices of Intention to Proceed with Patents. 

2959 JOHN RICHARD CADMAN, Christopher-street, Hatton-garden, London, 
“Improved means of forming joints between sashes, doors, drawers, and 
other structures, and the frames in which they move or are fitted.”—12th 
November. 1806. . 

2973. FREIDERICH WILHELM DAHNE, Swansea, and DAVID THOMAS, Cwm 
Avon, Taibach, South Wales, ** Improvements in picks or mandrils such as 
are used for cutting coal and other minerals "—13th March, 1866. 

2985. HESKETH HUGHES, Birmingham, “ Improvements in the manufacture 
of tubes and other articles, and in the apparatus employed therein.” 

2986. THOMAS PAGE, Adelphi, London, “ Improvements in locomotive engines 
and their pe'manent ways, applicable for steep gradients and alpine locomo- 
tion.”— l4th November, 1866 

2995. JOHN NICHOLS, Pendleton, near Manchester, “Improvements in 
machinery for wringing yarns.” 

3002, WILHELM GRUNE, Berlin, Prussia,“ A chemical decoration on gold, 
silver, and other similar metals and colours, on porcelain, glass wares, 
crystal wares, delft wares. potters’ wares, and similar matters, called Griine’s 
proceeding. ’—15th November, 1366. 

3007. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in coverings for floors..—A communication from James Hawthorne 
Spencer, Philadelphia, Pennsylvania, U.S. 

3008. JAMES VERO Atherstone, Warwickshire, “‘ Improvements in the manu- 
facture of boots and shoes.” 

3010. CLINTON EDGCUMBE BROOMAN, Fleet-street, Londun, “ Improvements in 

inni hi ” A ication from Guillaume Joseph Snakers, 





cf y- 

Verviers, Belgium. 16th November, 1806. : 

3013. JOHN WITHERDEN HURST, Deptfort, Kent, ‘‘ Improvements in the 
method of placing, stowing, and employing life rafts on board ship.” 

3016 JULIEN BOLVIN, Rue d’Enghien, Paris, ‘‘ An improved steam engine.” 

3017. CHARLES WILLIAM DIXON, Wickham Market, Suffolk, ‘‘ Improvements 
in slide valves.” 

3024, WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ Certain 
improvements applied to clocks and to the rece:ving apparatus of telegraphs.” 
—A communication from Edouard Néel. Faubourg S!. Martin, Paris. 

3024. JAQUES HERMANN AUGUSTE GRUSON, Buckau, Prussia, **Improve- 
ments in railway wheels and tires, and in casting the same at.d other articles 
requiiing a hard suriace combined with strength and toughness.”—i7th 
MN 


, 1866. 

3026. ELLIS WESLEY MORTON, Boston, Massachusetts, U.S., ‘‘ Improvements 
in wheels for carriages and vehicles ””—A communication from Ellis Johnson 
Morton, Cambridge, Mazsachusetts, U.S. 

3028. THOMAS EARP, Newark-on-Trent, Nottingham, and RALPH ASHTON, 
Ardwick, Manchester, “ Improvements in or applicable to safety cabs and 


like vehicles. 
3030. ASTLEY{PASTON PRICE, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
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the manufacture of carbonate of soda.”—A communication from Dr. Alfred 
Blugel, Utrecht Holland. 

3033 JAQUES HERMANN AUGUSTE GRUSON, Buckan, Prussia, ‘‘ Improvements 
in armour plating for vessels of war, floating or land batt-ries, and fort.fica- 
ions.” 

on JAQUES HERMANN AUGUSTE GRUSON, Bucka, Prussia, sex Improve- 
ments in gun carriages and in the means of working heavy ordnance. 

3036. WILLIAM ALFRED GIBBS, Gillwall-park, Sewardstone, Woodford, Essex, 
“ Improvements in apparatus for drying hay and other cut crops, also in 
apparatus for raising or elevating the same.”"—19(h November, 1866. 

3040. WILLIAM CHAMBERS, Whitefield, near Manchester, “ Imp 
machinery for stiffening and finishing textile fabrics.” 

3043. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in the construction of hay, manure, and other forks."—A 
communication from John Alexander Montg y, Wi port, Pennsyl- 
vania, U.S. 

3045. EVAN THOMAS, 
lamps ’ 

3049 TAQUES HERMANN AUGUSTE GRUSON, Bucka, Prussia, ‘* Improvements 
in the constuction of breech-leading ordnance ef 

3051. JAQUES HERMANN AUGUSTE GRUSON. Buckau, Prussia, “ Improve- 
ment’ in the manutacture of guns or heavy ordn nce of cast metal.”—20th 
November, \866. 

3060 EDMUND MOREWOOD, Cheam, Surrey. “ Improvements in 
plates or sheets of me:al.”"—21st November, 1866. 

3006. PIERRE RENE MARIE LE GUEN, Rue Voltaire, Brest, Finistere. France, 
“Aan improved process for combiuing tungsten with cast iron by con- 
glomerating redu:ed wolfram.” 

3068 RICHARD HOLIDAY, High-street, Poplar, Middlesex, ‘‘ Improvements in 
distance signals on railways.” 

3071. JOHN HENRY JOHNSON, Lincoln’s-inn fields, London, “ Improven.ents in 
machinery or apparatus for raising, lowering, moving, or transporting heavy 
bodies.”—A communication from Charles Le Blanc, Paris. 

3073. WILLIAM BOBERT LAKE, Southampton-buildings Chancery-lane, “ An 
improved apparatus for tapping beer casks and other like vesseis containing 
liquids uncer pressure."—A communication from Thomas Marsh, Stephen 
Perry. and John Balckom, Central Falls, Smithfield, Khode island, U.S.— 
vind November, 1866. 

3076 MYER MARKS, Richmond-road, Bayswater, Middlesex, “ Improved 
‘digitorium’ a smatl instrument to strengthen the wrists and fingers, and 
in connection with pianoforte, organ, and harmonium playing).” 

3079. WILLIAM HENRY POSTLETHWAITE GORE, Langham-street, Portland- 
place, and ROBERT GREEN, Ladbrooke-terrace, tayswater, Middlesex, 
* Improvements in constructing and repairing roads, and in apparatus to be 
employed therefor.”— 23rd November, 1866. 

3090. CHARLES WILLIAM SIEMENS, Great George-street, W: i , Lon- 
don, “ Improvements in the means and apparatus employed for conveying 
telegraphic despatches, letters, and other light articles through tubes,”— 
Partly a communication from br. Werner Siemens, Berlin, Prussia. 

3065. WILLIAM BASS, Little Broughton, Cumberland, “ Certain improvements 
in machinery to be employed in the making of nails, spikes, and other 
articles of a similar character.” 

3099. CHARLES HENRY SOUTHALL, ROBERT HEAP, Staleybridge, and JOHN 
TASKER, Sheffield, Yorkshire, * Improvements in self-acting machinery or 
apparatus for uniting together two or more strips of leather or other material 
to be used as machine belts, straps, or bands, or for other similar purposes.” 
—24th November, 18.6. 

3107. JAMES EDWARD BoOyD, Hither-green, Lewisham, Kent, “ Improvements 
in grass or lawn mowing machines.”—26th November, 1866. 

3124. WILLIAM CLARK, Chancery-lane, London, “‘ Improvements in the 
means and apparatus for indicating the time and distance travelled by 
vehicles."— A communication from Jules Henry Delaunay, Boulevart St. 
Martin, Paris. 

3125. RICHARD GEORGE, High street, Watford, Hereford, “ improvements in 
machinery or apparatus for obtaining motive power.” - 27th November, 1666. 

3133. WILLIAM KOBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “‘ Improvements in the manufacture of white lead.” — A communica- 
tion from William Bell, Thomas Mara Fell, and Ambrose George Fell, New 
York, U.S.—2eth November, 1866. 

3139. EDWARD HUGHES, Bagilt, Flint, “Improvements in machinery or 
apparatus for exhausting and forcing air and gases, and for propelling 
vessels.” —29th November, 1866. 

3186. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“‘Improvements in mowing and reaping machines, partly applicable to 
carriages and other wheeled vehicles."—A communication from John 
Gould Perry, South Kingston, Rhode Island, U.S. 

3190. EDWARD LOUIS PARAIRE, Mornington-crescent, Regent’s-park, Middle- 
sex. *‘ Improvements in looms for weaving.” —4th December, 18 6. 

3312. PAUL EMILE DE WIsS0CQ, Rue Richepanse, and COUNT LOUIS KRASIN- 
SKI, Rue de Penthiévre, Paris, “ Improvements in the treatment of ores of 
metals of which the sulphates are soluble in water.”— 6th December, 1s66. 

3225. WILLIAM GUEST. Great Saffro -hill, Farringdon-read, London, * Im- 
provements in the manufacture of cords or ropes from strands of fibrous 
material or wire, and in the machinery employed in such manufacture.” 

3228. WILLIAM CLARK, Chancery-lane, London, **An improved detaching 
hook.”—A communication from Samuel Brown and Leon Level, New York, 











Aberdare, Glamorgan, “Improvements in safety 


coating 





Us. 

3230. JOHN MCGLASHAN, Glasgow, Lanark, N.B., “ Animproved cap or cover 
10 be applied for securing and labelling bottles "—7th December, 1866. 

3238. FRANCOIS CESAR BUISSON. Nautiat, Haute- Vienne, France, *‘ A novel 
buoy or apparatus for storing valuable property on shipboard, and preserving 
the same in case of shipwreck.”"—8th December, is 6, 

3308. WILLIAM CLARK, Chancery-lane, London, “ Improvements in carbu- 
retters."—A communication from Francis Stebbins Pease, Buffalo, Erie, 
New York.—1t5th December, 1866. 

3334. RUDOLPH BODMER, Newport. Monmouthshire 
of securing the nuts of bolts.”—19th December, 1866. 

3405, WILLIAM CLARK, Chancery-lane, London, ** Improvements in valves.”—- 
A communication from Samuel Joseph Peet, New York, U.S.—2»th December, 
1866, 

46, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
augers.”—A communication from Amasa C, Kasson and Nelson Coles 
Gridley. St. Louis, Missouri, U.S.—7t January, 1s67. 

207. JOSEPH NODDER, Sheffield, Yorkshire, “ \uprovements in infants’ feeding 
bottles and breast exhausters.”—26th January. 1567. 

229. WILLIAM SNELL, Clement's-inn, We-tminster, London, ** Improvements 
in fire-proof safes”—A communication from Rufus Sanborn, Ripon, 
Wisconsin, U.S. — 29th January, 1867. 

248. THOMAS CHARLES ENTWISTLE, New York, U.S , “ An improved appara- 
tus for transmitting power.”— 10th January, 1+ 67. 

28%. JOHN DARLING, Stane, Lanark, N.B., “ Improvements in reservoir pen- 
holders and in the means or apparatus for supplying ink thereto.”—2nd 
February, 1867. 

452. HENKY YOUNG DARRACOTT ScorT, Ealing, Middlesex, ** Improvements 
in constructing the floors and roofs of houses and other bnildings.”—19th 
February, \8¢7. 

544. SAMUEL BUTLER, Nottingham, “Improvements in the manufacture of 
figured lace in twist lace machines.” 

550. ALFRED VINCENT NEWTON, Chancery-lane, London, “An improvement 
in screws and bolts.".—A communication from William Gorham Angell, 
Providence, Rhode Island U.S.—2ith February 1867. 

570. ALFRED VINCENT NEWTON, Chancery-lane, London, “ A novel method of 
cutting veneers."—A commuvication from John Barus Wilson, New York, 
U.s.- 2th February, i663. 

615. GEORGE WITHY and JOSEPH FRANCIS COTTERELL, Bath, Somerset, 
“ Improvements in cases or receptacles for bottles and simi'ar articles ” 

619. GORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Imp ovements in repeating breech-loading fire arms.”-—-A communication 
from Valentine Fogerty. Boston, Massachusetts. U S..-5th March, 1867. 

623. WILLIAM EDWARD GEDGE, Wellington-street, Strand, Londun,** Certain 
improvements in the constraciion of pianofurtes.”"—A communication trom 
Francis Pivoda, Prague Austria.—t th March, 1867. 

642. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in the manufacture of porcelain ”"—A communication from Waldron Joseph 
Cheyney, Phila‘eiphia, Pennsylvania. U.S. 7th March, 1867 

798. EDWARD LEWIS STURTEVANT, Boston, Suffolk, Massachusetts, U.S., 
* An improved breech-loadi g fire-arm.”—19th March, 1867. 


“ An improved method 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
23rd March, 1867. 
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*.* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, 
Chancery-lane, London, 








ABSTRACTS OF SPECIFICATIONS. 

The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents, 
Class 1—PRIME MOVEBS. 

Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

2161. J. A. COFFEY, Great St. Helens, London, “‘ Self-acting steam and liquid 

safely gauges.” —Dated 23rd August, \s66. 
An exten-ion of time for filing the final specification of this invention having 
pom petitioned for, the documents relating to the invention cannot at present 
v€ Seen, 
2164. A. GERARD, Paris, “ Obtaining motive power.”—Dated 23rd August, 





1866. 

This invention cannot be described without refe to the drawing 

2174. J. B. FELL, Spark Bridge, near Newton-in-Cartmel, Lancashire,“ Locomo- 
tive engines and carriages.” - Dated 24th August, 1866, 

This invention cannot be aescribed without reference to the drawings. 

2191. J.0. YorK, Royal Exchange-buildings, London, Ships or vessels,” — Dated 
25th August, 18»t, 

In con-tructing ships or vessels the patentee builds two similar floats, each of 
great length in relation to the bread:h and depth, and of such a form as to 
offer as little resistance as possible to propulsion through the water. These 
floats have no openings in them through which water can enter, or any 
openings which it may be convenient to make are secure’; ciosed, The floats 
are placed parallei the one to the other, and are firmly braced together, and on 
the floats a framing is erected which carrie« a platform. The floats rise only 
a short distance above the surface of the water, bu: the plattorm is carried at a 
height well above the waves, so that the sea is able to break unimpeded over 
the floats without interfering with the platform which they carry. The 
platform, for greater security and con , the p forms like a boat; 
it contains the pas-enger cabins and the quarters for the crew, and it may be 
also the cargo space; but in vessels of large size some or all of the cargo may 
be stowed within the floats. 

2199. ©. T. PorTER, Old Trafford, Lancashire, “ Steam engines”—Partly a 
com wunication.” — Dated 25th August, 1866. 

This invention relates, First, to the construction of an equilibrium slide 
valve, and to the means for preventing the pressure of steam upon the said 
valve, and for keeping it steam-tight upon its bearing surfaces ; and, Secondly, 
to the means for diminishing the loss of heat by conduction from the cylinders 
of steam engines. The said slide valves are more especially designed for use on 
steam engines in which there are separate valves for the admission and 
exhaustion of the steam at each end of the cylinder, each valve having an 
independent motion. The object desired to be attained by the novel construc- 
tion of the slide valve is the direct admission of steam into one part through 
passages on its opposite sides, which are opened and closed by tho sliding of the 
said valve. 

2207. J. FARMER. Salford, “‘ Apparatus for regulating the flow of steam into 
steam engines by what are commonly called expansion cut-off valves.” — Dated 
27th August, 1866. 

This invention has reference to a former patent granted to L. B. Pitcher, 
dated 2nd October, 1851, No. 13759, and ding to the id jon 
the regulating rod of the hydraulic apparatus acted through the medium of rod 
and levers upon the ordinary throttle valve. By the present invention the 
inventor cau-es the said regulating rod to act upou an expansion cut-off valve. 
— Not proceeded with. 

2239. KR. DAGLisH, St. Helens, Lancashire, “ Steam generators.”—Dated 30th 
August, i866. 

This invention relates more particularly to multitabular self. ined or 








following simple manner :— Underneath the shuttle races is a slide receiving a 
to and-fro motion in any convenient manner—on the top of this slide is a rack 
gearing with pinions on the batten, one on either side of the reed. and these 
pic ions gear also with a rack on the underside of the lower shuttle, one pinion 
coming i::to gear with the rack on the shuttle before the other goes out of gear 
in the usual way, To drive the upper shuttle in the c mtrary direction to the 
lower there is a second rack at the back of the rack slide already mentioned, 
and this gears with two pinions on vertical axes moumged on the batten, ove on 
either side of the reed. At the upper ends of these axes are other pinions, and 
these gear with a rack at the back of the upyer shuttle, which thus receives its 
motion. The driving racks and gear wheels are cased in to prevent their 
becoming clogged with loose fibre or dust. —Not proceeded with. 

2132. W. GREENWOOD, Owl-lane, Osset, York, “ Manufacture of flocks.”—Dated 

20th August, 1866. 

In carrying out these improvements the inventor takes woollen refuse waste, 
and puts it into large cisterns heated by steam or otherwise, and when 
thoroughly hot it Is taken out, put »nto small bags, and subjected to great 
pressure in order to express the oll therefrom. This waste is then taken, while 
still hot, and well shaken in order to shake out the heavier parts of the dirt 
intermixed therewith. For this purpose a machine called a Willey answers 
well. if found desirable it may be again shaken to remove any remaining dirt. 
For this purpose it may be placet upon a ridtle and shaken about with sticks, 
or by other means, to remove therefrom such ing portion of the dirt not 
removed by the previous shaking. The waste is then put into a machine, such 
as-ordinarily used for grinding or converting cotton rags into pulp for paper 
making, by which it is finely ground. It is then removed and the water 
drained or expressed from it and dried. This drying may be effected by placing 
the matters upon perforated iron plates heated by flues ranning under them 
fired with coke or vther suitable fuel. When dry the flocks are passed through 
a machine, such as that commonly used for the purpose of grinding woollen 
rags, «r through any other suitable machine, in order to grind them sufficiently 
fine for the purpose of short woollen flocks or imitation cutters flocks,—Not 
proceeded with. 





Class 4—AGRICULTURE. 
Ineluding Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
2165. P. V. BAILLEUL, Paris, ‘‘ Reaping machine.”—Dated 23rd August, 1866. 
This invention consists in an improved construction of reaping machine. 
This improved machine cuts the stems of the corn and hay, and is put in 
motion by hand or otherwise. To the imp d hine the inventor 
places in a carriage a vertical shaft made to oscillate on its axis, and furnished 
with an inclined scythe handle passing over the carriage, so as to shave the 
ground at its extremity, which is furnished with one or several scythe blades, 
The vertical shaft receives by the hand, or by means of wheeis, while the 
carriage is moved forward, and tue corn or hay are reaped or mowed as by the 
ordinary method.—Not proceeded with. 


2177. J. T. POYSER, Burton-on-Trent, “‘ Apparatus employed in dressing, screen- 
ing, separating grain.” — Dated 24th August, 1806 

Heretofore when grain, and especially the grain of barley, has been thrashed 
by machinery there has been frequently found a large quaatity of broken or 
damaged corn which renders the sample unsuited, either for malting, or for 
seed purposes. This invention has for one of its objects to obviate this diffi- 
culty, by separating the broken or half corn of grain, together with the lighter 
descriptions thereof, from the whole corn of grain, and to separate also other 
substances therefrom, as beans, peas, stones, s2eda, and other grains, and sub- 
stances in such manner that the maltster or farmer may at once, and without 
the trouble and cost of redressing, dispose of the light, broken, or damaged 
corn of grain and refuse matter, thus saving time and labour. The machinery 
or apparatus which the patentee employs for carrying out the purposes before- 








other steam generators, provided with a combustion chamber, and consists in 
the application and use to and in the combustion chamber of a number of 
water tubes placed vertically or nearly vertically therein, such tubes opening 
at the lower end into the water space beneath the combustion chamber, whilst 
their upper ends communicate with the water space at the top of the said 
chamber. 





; Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2094. T. FLERT and J. Rock, Swan Village, Westbromwich, and W. PAYNE, 
Birmingham, ** Self-acting fixed and repeating portable means for signal- 
ling onrailways.” Dated \4th August, 166. 

This inve=tion consists in the employment of a double incline secured within 
or without by preference, the outer rail or rails, underneath which an arm 
applied to an axis arranged in suitable carriages is placed, and on the outer end 
ot this axis another arm is keyed for elevating or depressing a signal working 
at the top of the signal post, after the fashion of the crdinary semaphore 
signals, and on the same axis a weighted lever or arm is placed, together with 
au arm connected with a wire or other suitable means for extending along the 
line to any given pcint for connection with another double incline and atten- 
dant parts. The object of this arrangement is, that as the engine or train 
passes over the first incline, which, fur instance, may be at the entrance of a 
tunnel, curve, or other position, the signal at the top of the post is set in posi- 
tion, and the danger signal or red light shown in a lamp attached to the same 
post, these signals remain so set, and on emerging from the tunnel, curve, or 
other desirable position, and the engine passing over the second incline, the 
signal or signals before set by means of the depression of the first incline, will 
be reversed, thas is to say the projecting right angular signal arm will fall per- 
pendicularly, and the white light shown in the lamp, thereby clearly indicating 
that no obstructing train or engine is on the inetals between the inclines, whilst 
the apparatus is left by the counterpvising effect of the weighted lever or arm 
before reterred to ready for use for the succeeding train or engine.—Not pro- 
ceeded with, 

2120. A. BERHARD, Upper Berkeley-street, Portman-square, London, “ Perma- 
nent way of railways.’—Dated 7th August, Is6, 

This invention consists in the peculiar form cf the chairs and rails, whereby 
the latter are supported more securely and steadily, and a great saving is 
effected in the construction of the railway. The chair is made of cast iron and 
is of a triangular sectional form, with a broad base which rests upon the 
sleeper, the said base being extended on the inner side to form a flange for the 
holding down bolts or screws, which secure the chair and sleeper together. The 
chair terminates at its apex in a rectangular projection, which forms a support 
for the upper flange or head of the rail. ‘he said rail is made double headed, 
the bearing surface of the heads or flanges being curved. The rail is so formed 
and secured upon the chairs that two heads thereof, instead of being one under 
the ctber when the rail is laid, stand at an angle corresponding to the angle of 
the side of the chair, upon which side the web or body of the rail rests. The 
under side of each of the rail heads is formed to fit firmly upon the top of the 
projecting piece at the apex of the chair, and @ portion also of the web is formed 
to lie against the side of the said projecting piece, a flange or rib being formed 
on the exterior of the rail sead which fits the other side of the said projecting 
piece. This method of forming the rail prevents the ends being beaten down 
and injured by the passage of heavy traius over the points, and also affords a 
means whereby the said rail is readily and accurately placed inits position upon 
the chairs, where it is secured by bolts, screws, or other suitable fastenings, 
passing thro-gh the web of the rail and the inclined side of the chair.—Not 
proceeded with, 

2050. W. E. GEDGE, Wellington-street, Strand, London, “An improved horseshoe.” 
—A communication, Dated 14th August, 1866. 

This invention consists essentially in constructing horseshoes in two parts, 
the shoe being divided in halves at Lhe toe, whereby the hoof of the horse or 
other animal to which the shoe is applied is allowed to expand, and various 
beneficial results thereby secured. 





Class 3.—F ABRICS. 

Including Machinery and Mech 1 Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

2099. J. A. TURNER, Manchester, “‘ Woven fabrics.”—Dated 15th August, 1866. 
in performing this invention the inventor takes any woven fabric, whether 

silk, cotton wool, or other material, and flocks one side of it with wool, silk, 

eider-Jown, leather dust or similar substances and thus produces a cloth or 
fabric with two faces, one having the natural appearance of the woven fabric, 
and the other a flock, cloth, or velvet appearance.—Not proceeded with. 

2100. W. SHAW and J. CONNELL, Nottingham, “ Manufacture of elastic and 

other fabrics.” —Dated \sth August, 1866. 

According to this invention the patentees produce a pattern or figure on the 
fabric without the use of any additional threads, as ordinarily employed. They 
employ as before two sets of warp threads, in addition to ‘he binder or tie 
warp, and india-rubber ; these two sets of warp threads are of separate colours, 
or rather one set is usdally white and the other coloured, so that were they to 
weave in the ordinary way they would produce a fabric coloured on one face, 
say the top, and white on the other, say the bottom, but without a figure. 
The patentees, however, obtain a figure in the course of weaving by taking the 
white warp threads from the bottom, and making them for a time to weave 
with the weft at the top, and form part of the pottom fabric. In order that 
the binder tie warp may not disfigure the pattern thus produced, they make 
the threads so composing it alternately white and coloured, or to correspond 
with the two sets of fabric warp. In this manner they produce a figure with- 
out the use of extra threads, all the threads in the fabrics are at all times 
weaving, never remaining idle in the centre of the fabric, as a figuring warp 
dves when out of use. 

2102. J. COOPER, Nottingham, ‘Improvements in battens.” — Dated 15th 

August, 1866, 

This invention relates especially to looms for weaving double fabrics, such as 

india-rubber brace webs. The inventor gives motion to the shuttles in the 








is constructed as follows :—The case or framing of the machine or 
apparatus is made so as to be readily taken tw pieces for convenience of packing, 
and its sides form bearings for parts of the machinery, or bearings may be 
secured to it. The machine is provided with a hopper on its upper side, and 
the hopper is so constructed as to be movable at pleasure, The supply of grain 
from the hopper is lated by the d yy means of a rack and quadrant 
on the back of the hopper, or by equivalent contrivances ; the grain falls on to a 
perforated plate having transverse bars or rollers on the upper side thereof, the 
beans, peas and seeds, and also stones and other refuse, pass over this plate on 
to a second plate of similar construction ; the grain, or a portion thereof, being 
separated from the beans, peas, and s2eds, with the stones and other refuse 
which have passed over the two plates before-mentioned are now deposited on 
an incline and perforated spout or shoot which will further separate the grain, 
if any should have been carried so far, the beans, peas, and seeds, with the 
stones and other refuse, passing down the spout or shoot are deposited in a box, 
bag, or other receptacle provided for that purpose. The grain falling upon the 
perforated plate first mentioned will pass through its perforations on to a plate 
having no perforations, and pass down or over the same, the grain is then 
deposited on to a third perforated also having transverse bars or 
rollers. During the passage of the grain over this last-mentioned plate the 
broken and damaged grain will pass through the perforations on to another 
perforated plate, and if any good grain shoald have found its way through the 
same it is separated and carried on to a yet lower perforated plate, the broken, 
light, or damaged grain will then fail on to another perforated plate, and be 
further separated from the good grain. Spouts, shoots. bags, or other recep- 
tacles are placed in suitable and convenient positions to receive the good grains, 
and also the broken, light, and damaged grains, with stones, and other refuse. 
One or more of the perforated plates has or have a longitudinal and also a 
trar motion d to it. or them, by means of a rod provided 
with a crank or cranks on a shaft furnished with a fly-woeel and witha handie 
or pulleys for a belt, or with other ordinary appli for itting motion 
from any prime mover. And upon the fly-wheel shaft are tvothed wheels for 
communicating motion to a fan or blower for separating dust, smut, or other 
refuse trom the good grain. 

2242. W. E. NEWTON, Chancery-lane, Londm, “* Machinery for hulling and 
cleaning coffee and other berries or seeds.”—A communication.— Dated 30th 
August, 1806, 

This invention cannot be described without reference to the drawings. 

2254. J. BAKER, Wisbeach, Cambridge,“ Reaping machines."—Dated \st Sep- 
tember, 1866, 

This invention relates to a peculiar construction of rake for self-raking 
reaping machines, and consists in constructing the rakes in such a manner that 
the teeth, or that portion of the rake to which the teeth are attached, shall be 
movable, and have such a degree of elasticity or spring given to them that they 
will be better able to overcome and yield to the resistance offered to them 
when coming in contact with heavy pressure. In carrying out this invention 
it is proposed to hinge that portion of the rake on which the teeth are placed, 
and to retain it in its position by means of springs or any elastic material, so 
that when subj to heavy pressure it shall partly yield to the resistance 
offered, and thereby break the force of the blow, which is now a serious draw- 
back to the ordinary or rigid rakes generally employed. 














Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, cc. 
2216. H. MUGAN, Birmingham, “ Pulleys for hanging balance sashes.”—Dated 
28th August, 1866. 
This invention cannot be described without ref inss.—Not 
proceeded with, 


to the d 








Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shelis, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
2065. H. G. CRAIG, Youghal, County Cork, “ Needle gun.”—Dated lith August, 


866. 

The breech of this needle gun may be the common breech, or may be made 
in any other known way, 80 long as the mechanism hereinafter explained can 
be adapted. Part of the butt end of the barrel is cut away so as to leave an 
aperture for the insertion of the cartridge or to remove the old one, and the 
said aperture is closed by the sliding cone hereinafter explained. The exterior 
of the breech is turned slightly taper, and to it is fitted a sliding hollow cone 
with a solid end. This solid end of the cone and the breech are perforated with 
asmall hole to admit the passing of the needle into the explosive powder or 
composition in the cartridge. The sliding haliow cone can be forced backwards 
by a lever under the barrel of the gun, or by several other mechanical arrange- 
ments. Behind the sliding cone is the needle, which js continually urged 
forwards by a spring. When the needle is forced back by the cone the spring 
is under tension or on full cock, and on pulling the trigger the cone is forcibly 
urged forward by a spr-ng and fits closely the tapered end of the breech, 
thereby securing the aperture for the insertion of the cartridge while the 
needle enters the breech at the small hole and explodes the powder or com- 





Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj , Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

2147. J. S. NBBS, Lozelis, Aston Manor, Warwick, “ Lamps for burning a com- 

bination of mineral and vegetable spirits.” - Dated 22nd August, '866 

This invention applies to portable or stationary lamps, such as small spirit 
lamps for domestic use, or night-lights, as well as for table, carriage, ship, and 
other lamps, chandeliers, thouses, or other lanterns, and consists 
in forming a chamber for receiving the spirit. The patentee purposes using a 
mixture of methylated spirit or spirits of wine with mineral naphtha, of which 
said mixture he has found four parts of the former and one of the latter to 
answer well, and daring combustion to be entirely inodorous or inoffensive for 
common or domestic ase. The controls its volatile nature by elevating, 
to a suitable degree above the level of the spirit in the vessel, the top or burn- 


ing end of the wick, which, for appearance, he brings up through a small con 
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centric metal or other tube or passage formed through or surrounded by an opal 
glass or enamel tube, or other equivalent arrangements representing, by pre - 
ference, a wax or other candle, as this arrangement produces a natural and 
agreeable effect. To this construction of an ordinary night-light he applies a 
gallery for receiving and supporting a glass chimney of any desirable shape for 
protecting the said light. The vessel for holding the fluid he prefers breaking 
up or dividing on its interior by perforated concentric rays or gauze, so that by 
moving or subjecting the lamp to violent motion the light shall not be flushed 
or extinguished by an excess of spirits. 

2162. T. W. H. NEWBOLD, Birmingham, “Cornices, d&c.”—Dated 23rd 

August, 1866. 

In the ordinary manufacture of cornices, cornice pole ends, curtain bands, 
and curtain pins, the processes of stamping and casting are employed to give 
the required ornamental form to the said articles, the said cornices, cornice pole 
ends, curtain bands, and curtain =! being finished by burnishing, and the 
other p ishing metallic articles. This inven- 
tion consists in making the said a. cornice pole ends, curtain bands, and 
cartain Pins, in the manner hereinafter explained, whereby greater relief can 

din the or of the said cornices, cornice pole ends, curtain 
bands, and curtain pins, as well as greater facilities for 
designs. In making cornices, cornice pole ends, curtain bands, and curtain 
pins, to this i ion, the inventor cuts out from flat sheet metal the 
parts or blanks Sh which the ornaments, in the form of flowers, leaves, fruits, 
or other ornamental forms, are to be made, and after chasing or otherwise 
ornamenting their surfaces he bends the said blanks into the required form by 
hand, or by the use of hand tools, and he connects the several parts together 
by means of screws. The foundation of the cornice, curtain band, or curtain 
pin, may be made in any convenient manner, and the ornamental parts 
attached thereto by screwing or otherwise. In the case of cornice pole ends 
the ornamental parts, made in the manner described, may either be applied 
direct to the —_— pole or to an end made in the ordinary manner.—Not 

wit. 

2169. A. LONG, Walworth, London, ** Fountains.”—Dated 23rd August, 1866. 

The object of this invention is to obtain a cheap and simple fountain suitable 
for the table, sideboard, conservatory, or other si fon for or 
For this purpose the inventor applies to a vase, or other receiver, an air 
chamber suitable to contain the water or other liquid intended to be thrown 
up in a jet, or in jets, as well as a sufficient quantity of compressed air to force 
the liquid to the jet or jets. There may bea air chamber or sep 
air chambers in connection with that containing | the supply liquid. There may 
also be more than one reservoir of supply liquid. The Jiquid in the reservoir 
or reservoirs when acted upon by the compressed air is forced up by a passage 
or passages to the jet or jets desired. The inflation of the air chamber or 




















chambers is etfected through a flexible or other tube from the lungs, there being | 


a suitable stop or valve to prevent the return of such air. When the liquid 
has been forced by the expansion of the air from the reservoir or reservoirs 
that liqnid may be allowed to return by opening a passage or —s commu- 
nicating with the reservoir or reservoirs so that the i 

as often as may be desired. Taps may regulate the quantity of Tauid flowing 
through the jets.—-Vot proceeded with. 

—_ mad BAYNE, Torquay, Devonshire, “ Hat stretchers.”—Dated 23rd August, 





This invention consists of a frame in which are situated four movable blocks 
which approach each other at the centre and have a round contour to suit the 
ordinary oval shape of a hat. These four blocks are separated equally from 
one another by a movable tapered cross which fits into slots, the cross being 


raised or lowered by a small bar or lever situated underneath the frame. When | 


the hat is thus secured in its place the requisite pressure is obtained by the 
blocks being forced out by means of right and left-handed screws at right 
angles to each other, each pair of blocks that are situated diametrically 
opposite being thrust oat and drawn in at the same time, so that any portion 
of the hat may be stretched.—Not proceeded with. 
2180. F. H. DANCHELL, Horwich, Lancashire, “ —~ hora, of floor-cloths, dc.” 
a ee —Dated 24th August, 1466 
The i of th loyed for the purposes of this invention 
are wood flour, and india-rubber well mixed, and worked in any suitable 
machine into one homogeneous body. 
tured of wood dried and ground into a fine powder, and now met with in com- 
merce for paper manufacture. The india-rubber is dissolved previously to 
being mixed in naphtha, turpentine, or any other suitable solvent. This said 
material, after having been well mixed and kneaded, is rolled out between 
rollers into sheets and treated very much in the same manner as kamptulicon. 
The wood flour may be dyed previous to being mixed for the purpose of giving 
variety to the colours of the articles manufactured, or colouring matter may be 
added before or whilst under the operation of kneading. Picture frames, 
articles of furniture, and ornaments of various kinds are pressed in forms or 
moulds.—Not proceeded with. 
2181. Ww. E. NEWTON, Chancery-lane, London, ‘‘ Organs, 
—A — Dated 24th August, 1866. 
The nature of this invention may be generally summed up as consisting of 
any key-board musical instrument being so arranged that the movement of the 
keyboard, or of the connections at some point between the keys and the pipes, 
strings, or reeds of the instrument, shail cause the keys to play a half or 
full tone, or more above or below the tone incident to their normal or usual 
positions. 
2232. J. LOEBL and J. PICK, Milk-street, London, ‘‘ Improvements in articles 
—- of muffs, combined with bags, pockets, d-c.”— Dated 29th August, 





pianofortes, and 





The object of the First of these improvements is to combine a bag with a 
muff in such a manner as to obtain such expansion that the insertion of the 
hands in the muff shall not interfere with the filling of the bag or pocket, nor 
the filling of such bag or pocket with the use of the muff. For this purpose the 
muff is formed at the back of the bag or pocket by a band or piece of material 
behind the bag, extending from the top to the bottom, and the patentees use 
an elastic or expansible and contractable connection between the lower end of 
the bag and the corresponding part of the muff, or the piece which, when com- 
bined with the bag, forms a muff, such expansible or elastic connection con- 
sisting of one or more strips, bands, cords, or pieces of elastic material, and 
this they effect by using caoutchouc or other elastic cords passed freely through 
eyes or orifices in the bottom part of the bag, and through other eyes or orifices 
in the bottom part of the muff. The bodies of muffs have hitherto been made 
mainly of fur, sealskin, or textile fabric, whereas according to this invention 
the p in the fi materials not hitherto so combined 
for the purpose, whereby they render a muff duly expansible for use, and yet 
sufficiently substantial to receive a pocket. For this purpose they form the 
body or main part of the muff of leather, or similar substantial material, and 
form the ends of fur, sealskin, or similar substance, and on the front of the 
muff, at the outside of the leather, or other similar material, they form a 
pocket the opening of which they cover by a flap, so that articles may be 
readily and safely carried in a pocket thus contrived without having to remove 
the hands from the muff. 








Class 8—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2067. J.T. ENSLEY, New York, U.S., “ Apparatus for manufacturing illumi- 

nating gas and producing bone black and other valuable residuum.” —Dated 
11th August, 1866. 

In carrying out this invention a retort is provided having a fire chamber and 
smoke pipe, as usual. Within this retort a chamber is situated, the said 
chamber being closed except at its outerend. A set of cylinders is employed, 
any one of which fits the chamber in the retort, and is made open at one end 
to receive the charge to be subjected to the heat. The said cylinders are pro- 
vided with perforations through which the gaseous matter evolved escapes. 
When one of these cylinders is in place in the chamber, the latter is closed by a 
cover fitting in its mouth, and held in place by a pressure screw resting in a 
removable bearing, or by some equivalent device. In this manner the chamber 
in the retort is made gas tight. A pipe extends from the said chamber, and 
conveys the gaseous matter to one of a series of purifying vessels resting in a 
water tank. These vessels communicate with each other through short pipes. 
Each of the said vessels is also provided with cocks extending through the 
sides of the water tank to allow the escape of condensed water. A pipe also 
extends from the final condensing chamber through which the gas passes into a 
gasometer of ordinary construction, thence it is distributed in the ordinary 
manner. A short tube is connected to the lowest portion of this pipe, and opens 
into a tight barrel communicating with a suitable pump, by which the con- 
densed water is drawn off. This pipe is also provided with a stop cock, by 
which the flow of gas through the said pipe may be stopped, and the contents 
of the gasometer retained. Two objects ave effected by using this apparatus, 
first. the retention and utilisation of the gaseous matters evolved, and, secondly, 
the production of bone black or other valuable residuum, from the solid elements 
of the substance acted on.—Not with. 


2077. S. ROWBOTHAM, Brookside, Penketh, near Warrington, “ Making caustic 
soda from common salt or ehloride of sodium by the action of lead or its 
-— and afterwards recovering the lead as oxide or otherwise for use again 
caustic soda from common salt.”— Dated 14th August, 1866. 
Pride no to this invention common salt or chloride of sodium isto be mixed 
with lead, and fused together, or mixed with oxide of lead and water and kept 
moist with steam, and allowed to stand, either cold, or aided by heat, until 
decomposition takes place. The mass is to be then ‘lixiviated, and the caustic 
soda separated. The chloride of lead which remains is then to be subjected to 
the action of heat and oxygen, either derived from the atmospheric air, or 
water or steam, or otherwise obtained, until the chlorine is driven off and ‘the 
lead recovered in a state to be again used for the d of 
salt. But as the lead is not al recovered by this process in the most fit 
condition for decomposing a further supply vd salt, the f we ge 
it with charcoal, lamp black, crushed coal 
subjects it to the action of heat until the Tead is iestored to the condition rq oes 
for again decomposing common salt,—Not proceeded with, 








The wood flour is a substance manufac- | 


| 
| 
| 
| 








2095. 
chlorides and other solutions of metals.” 
According to one portion of this invention the uses, by 
chloride of zinc, or what is the refuse flux skimmed off pacha Bo = used 
in the present process of galvanising iron ; he takes the refuse dux or chloride 


J. WEBSTER, Sidi, “ Coating and recovering metals from 
Dated Vth August, 1866. 





| of zinc, and boils it down in a cast iron vat or boiler; as soon as the tempera. 


ture is raise’ <> about 600 deg. Fah., he adds to the boiling chloride of 
zine scrap tin, or thin sheets of wrought iron scrap, being most convenient 
and cheapest, but he prefers scrap tin, though either may be used. The cast 
iron vat or boiler may have a division in the middle running lengthways, one 
side being used to dip any articles in that he desires to coat with zinc and tin, 
the other side being used to place in the scrap tin, or wrought sheet iron scrap 
before referred to. the division in the vat or boiler being either a grating or 
piercing full of holes to allow the melted chloride of zinc to flow through and 
amongst the tin or wrought iron scrap; scrap tin or iron must be placed at the 
bottom also of the vat or boiler in the dipping side or other half of the vat or 
boiler, the scrap being pressed or kept down by a plate of iron pierced full of 
holes to allow the hydrogen gas to escape through the holes into the other part 
of the chloride of zinc, so that all copper or brass articles, or iron plated with 
copper or brass, when dipped in this side of the cast iron vat or boiler may 
come in contact with the scrap tin or wrought iron scrap, and the effect of 
hydrogen gas escaping from the decomposing iron scrap will be that all copper, 
brass, or iron plated with copper or brass will be coated with a coating of tin 
and zinc, if scrap tin be used; or if wrought iron scrap be used only, the 
copper, brass, or iron coated with copper or brass will be coated with metallic 
zinc in about one minute, sufficient to protect the copper, brass, or iron plated 
with copper or brass from oxidation. 

2101. J. CAMERON, Mount Pleasant, 
iron and steel.” —Dated \5th August, 1866. 

The patentee claims the employment as purifying fluxes during the manufac- 
ture of steel and iron by the Bessemer process, of lime, limestone, and other 
carbonates of lime, carbonate of baryta, and carbonate of soda and potash, iron 
ore, fluor spar, and common salt, in the manner described and set forth. 

2107. A. KUHNE, Norfolk. -street, Strand, London, “ Improvements in the purifi- 
cation of water, and in the ‘disinfection and preservation of pu'rescent and 
putrescible matters."—A communication.—Dated \6th August, 1866. 

This invention, so far as it relates to the disinfection and purification of 
water, consists in the employment of an oxidising substance. such for example 
as chlorine or permanganates, of the alkaline or of the alkaline earths, which 
the inventor employs in sufficient quantity to destroy any injurious organic 
matter or product which may be present therein, and in such cases where an 
excess of the disinfecting material has been employed, in neutralising and 
destroying such excess by means of ——— of soda, or other deoxidising 
reagent. In order to effect the d it, and to preserve 
putrescible, peso from decay, as above referred to, he employs a mixture of 
any of the hate of iron, or other 


Barrow-in-Furness, ‘‘ Manufacture of 








| metallic salts, which he adds to and incorporates s with the materials under 


treatment. — Not proceeded with. 

2110. G. — E, Battersea, “ Treating fatty’ and oily matters."—Dated 16th 
August, 1s66. 

At the present time it ‘s common to treat fatty matters with sulphuric acid, 
in such manner as to break up the neutral fat, and liberate the fatty acid from 
the glycerine ; this fatty acid, after it has been well washed, has afterwards 
been distilled. Now the patentee has discovered that it is advantageous to 
treat fatty or oily acid obtained as above described with alkali, or an alkaline 
earth, or metallic oxide, and then again with weak acid before it is distilled, 
and that by this means the quantity of the distilled product obtained is 
increased, while at the same time it is greatly improved. 

2114. E. T. HUGHES, Chancery-lane, Lonion, “ The application of chlorine for 
the condensation of nitrous gas, and improvements tn the apparatus connected 
therewith.” —A communication.—Dated \ith August, 1866. 

The object of this invention is the application of chlorine ‘for the condensa- 


2089. H. J. PETTY, Prospect-terrace, Stoke Newington, and ©. J. Sayer, 
Queen’ s-road, Dalston, ‘* Working of perpendicular sliding sashes, doors, and 
shutters.” — Dated 15th August, 1866. 

This invention consists in the employment of a steel spring, similar in design 
to a carriage spring, with the addition of a roller at each end, and of power 
adapted to the weight of the sash, door, shutter, or other perpendicular sliding 
— to which it is intended to be fixed or fastened. The rollers are to be 

of metal or other hard material, which may be covered with leather, 
tdin-cutben, or other soft substance to deaden the sound, if found necessary. 

The spring may be made either with double or single rollers, The double 

roller spring is the spring above described with a roller at each end. When 

the double roller spring is used, one spring is fixed with commun screws in the 
centre of each side of the sash, door, shutter, or other perpendicular sliding 
fitting, a groove having been first made for each roller to work in. The rollers 
will run on the pulley stiles, and the sash, door, shutter, or other perpendicular 
sliding fitting can, by this means, be raixed or lowered to the height desired. 

The single roller spring may be compared to a double roller spring cut into two 

halves.— Not proceeded with. 

2092. W. BROOKS, Chancery-lane, London, ‘‘ Improvements in, and apparatus 
for, cutting, grinding, and finishing es - other similar materials.” — 
A communication.-- Dated 18th August, | 

This cannot be described without to the drawings. 

2098. J. W. HOFFMAN and G. R. WILSON, Birmingham, “‘ A pickle piercer.” — 
Dated \5th August, 1866. 

This invention consists of an apparatus to facilitate the piercing of vegetables 
for pickling, as walnuts or the like, and to prevent the fingers from being 
stained. It is constructed of a plate made of iron or other suitable materia), 
in the centre of which there is a block, which can be raised or lowered by 
means of a screw on the same plate ; a little distance from the block there are 
two uprights joined in the centre above the block by a small tube; in this 
tube runs a piston or shaft, to which is attached a small plate covered with 
points, and a spring of india-rubber or other suitable material, in order to 
bring the piston back after it has been inserted into the vegetables. Finally, 
there is an elastic glove or finger protector made either wholly or partly of 
india-rubber.— Not proceeded with. 

2099. J. W. HOFFMAN and G, R. WILSON, 
15th August, 1866 

These improvements in kites consist in forming a double surface of india- 
rubber sheeting or other suitable material, fastened at the edges or otherwise 
by gums or other like material, so ensuring the necessary flatness, yet admit- 
ting of being inflated with common air or gas without impeding the action of 
the wind in forcing the kite upwards. This double surface is kept at a stre:ch 
in the form of a kite, or other figure or shape, by two or more cross bars of 
steel or any other suitable material, which can be folded up, expanded, or 
shortened by the use of rivets or hinges, or otherwise, and for the fastening of 
which to the body of the kite or other figure loops or bands are provided; on 
the withdrawal of such cross bars, the kite can be folded up so as to be carried 
in a pocket or small bag —Not proceeded with. 

2106. W. C. GIBSON, Newcastle-on-Tyne, “ Protecting labels from inyury.”~ 
Dated \6th August, 1866. 

This invention cannot be described without reference to the drawings. 

2109. D. ROLLS, Bennet's-hill, Doctors’-commons, London, “ Improvements in the 
manufacture of envelopes, and of paper fo." the manufacture of envelopes.” — 
, Dated 16th August, 186%. 

ding to this i jon the inventor makes paper with straight water- 

m . lines running diagonally, or at an angle from side to side <f the sheet of 

paper, and he uses such paper for making envelopes. The envelopes are cut a 

an angle in the same way as plain envelopes are cut, and the inclination at 

which the envelopes are cut corresponds with the inclination at which the 
watermark lines are produced on the paper, so that the one neutralises the 

—_ In this way envelopes with watermark lines running horizontally are 
btained without any but the ordinary w: aoe, and a considerable economy in the 





“ Improvements in kites.”"—Dated 











tion of tha nitrous gas which arises from the of rusty 

arsenious acid, or any other d and the i consists in the 

oxidation of nitrous gas by chlorine in contact with water.—Not proceeded 
with. 

2083. J. A. WANKLYN, City, London, and A. PARAF, Manchester, “ Produc- 
tion of green colouring matters for dyeing and printing texiile fabrics and 
yarns.” — Dated \4th August, 1866. 

In carrying out this invention the inventors take about equal weights of 
rosaniline, of alcohol, or wood spirit, or other suitable solvent, and of iodide 
of ethyl, or the iodine compound got from glycerine, known as iodine of 
isopropyl, or of other compound used to effect replacement of hydrogen, and 
they heat the mixture in a closed vessel under pressure to about 230 deg. Fah. 
for about three hours. The product is then shaken up with about four times 
its weight of an aqueous solution of carbonate of soda containing about | per 
cent. of carbonate of soda. The effect of this treatment is to give an aqueous 
solution of green dye, and a solid mass of violetdye. The solid mass of violet 
dye is then boiled for a short time with potash or soda ley, which converts it 
into an almost colourless base, the salts of which are violet dyes. This solid 
product of the action of alkalies is then dried, powdered, and heated afresh 
to 230 deg. Fah., with an equal weight of alcohol and iodide ef ethyl, and the 
resulting product heated again with dilute solution of carbonate of soda, which 
extracts more green dye, and the residue digested as before with potash or 
soda ley. The resulting base is again heated under pressure with more iodide 
of ethyl, as before, and this time very much green dye is produced. In this 
series of operations there is obtained a large quantity of solution of green dye 
in carbonate of soda. This solution may be used at once for dyeing and print- 
ing, or may be further purified. —Not proceeded with. / 

2115. A. PARAF, Manchester, ‘‘ Use and application of an inorganic glyceric 
ether.” —Dated \7th August, 1866. 

When arsenious acid is heated with glycerine it loses the common pro- 
perties of arsenious acid, and acquires properties quite different from those of 
the ordinary arsenites; it forms, in fact, an arsenious ether of giycerine, which 
has a neutral reaction, and contains a large proportion of arsenic in solution. 
Glycerine treated with arsenious acid dissolves its own weight, and a neutral 
arsenite being of great value as a dunging salt in madder dyeing, the patentee 
has applied it for this purpose. Furthermore, owing to its properties of suffering 
decomposition in contact with water, and gz into luble arsenious 
acid and glycerine, he finds it to be a valuable fixing agent for soluble colours, 
especially coal tar colours, upon textile fabrics or yarns, on which he operates as 
follows: - He ves one part of i acid in one part of glycerine by treat- 
ing both together. Then he takes one ‘pound of this so formed arsenious glycerine 
ether with two ounces of any cry lour dissolved in two pounds 
of water, and thickened with starch. After printing he steams for from one- 
half to three-quarters of an hour, when, by the decomposition of the arsenious 
ether, the arsenious acid is made insoluble in the cloth, and fixes the colouring 
matters. 

2125. G. E. MOORE, Birmingham,“ Apparatus for filtering and purifying water, 
&c.”—Dated \8th August, 1866 

This invention consists in attaching to the nozzle or beak of taps used for 
drawing off water or other fluids, or to the spouts or other outflows of pumps or 
other apparatus ior raising or drawing fluids, a chamber or reservoir of a 
suitable form to contain charcoal, pumice-stone, sand, or other filtering, 
purifying, or disinfecting media.—Not proceeded with. 

2084. C.J. BAXTER, Nelson-square, ee London, “ Improvements 
in waterproofing tertile fabrics, and in ing leather, cork, wood, and 
vulcanite also terra cotta, stucco, brick, dc. m= Dated \4th August, 1866. 

This invention consists in ‘the application of paraffin to the a 
and preserving of the li Sasi materials.— Not proceeded wit 














Class 9. _ELECTRICITY. 
at, Electric, Magnetic, and Electro-magnetic Apparatus, 
lectrical Apparatus, Galvanic Batteries, &c. 
2141. H. B. cones ree gen Notts, “ Laying and sustaining in position tele- 
graph cables.” list August, 1866. 

In carrying out this ime the patentee adopts the following arrange- 
ments :—He attaches to the cable a hollow air-tight buoy or float, constructed 
of copper, or other metal, or suitable material, in elliptical or approximately 
ellipiical form, and this he allows to float on the surface of the water. To the cen- 
tral portion of the buoy or float he affixes a swivel, to which is attached a chain. 
This swivel is so attached that the buoy or float may rotate freely, and the ends 
thereof rise and fall. The effect of this arrangement is that the buoy or float will 
take the common fisherman’s float or “ trunner,” and tend to clear itself of sea- 
weed, and “ right” itself in case of storms and currents, At a given depth, 
say thirty fathoms, for example, although this depth may be varied as circum- 
stances require, the patentee attaches to the aforesaid chain or rope a weight 
constructed in a cup-like or hollowed form, so that the water may enter the 
holiow part thereof, and, be offering greater opposition to the direction of the 
strains occasioned by storms, currents, or otherwise upon the said chain or 

, the said weight will be retained in its normal position, or nearly so. The 
said weight may be in the form of two cups, one inverted beneath the other. 
To the said chain or rope, and at a greater depth, say fifty fathoms, for 
example, although this depth may be varied as circumstances may require, 
may be attached a second weight similar to the one above referred to, and, if 
desirable, other weights may at intervals be attached to the chain or rope 
which may extend to the bottom of the sea and have an anchor to its end. 
The weight or weights, if more than one be used, must be sufficiently heavy to 
szbmerge the buoyant cables; and they are attached to the said chain, and can 
be placed either avove or below the first-mentioned weight. 





Class 10.—MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 
2086. J. B. EDMONDSON and J. CARSON, Manchester, *‘ Presses for printing the 
ee and other tickets.” — Dated Voth August, 
This invention cannot be described without reference to the drawings. 
2087. S. ALLEY, Glasgow, “‘ Drilling machines.” —Dated \5th August, 1866. 
This invention cannot be described without reference to the drawings. 





results.—Not proceeded wit: 
2117. A. V. NEWTON, Chancery-lane, ~<a “ Bale fastening.” — 
tion.— Dated \7th August, 1866. 

The patentee claims securing metal bands or straps by means of a loose 
roller acting in combination with the wedge-shaped mortice of the metal sleeve 
which receives the strap, substantially as described. 

2119. W. CLARK, Chancery-lane, London, ** Puddling furnaces.” — 
tion.—Dated \7th August, 1866. 

This invention consists of an improved construction of the chill and the iron 
bed in the puddling chamber, in the location of the chimney and exit flue re- 
latively to the iron or boiling chamber, and in the structure or form of the 
exit flue. Also in constructing the entire furnace above ground, and dispensing 
with a large portion of the brick work hitherto required and used, by which 
means the expense of building is reduced materially, and the time required to 
baild it diminished. Also in providing a roused border or chill of the iron 
chamber with a channel, passage, or groove running through it for receiving 
water or air, which is supplied at intervals, in order to preserve the chill from 
jujary in consequence of the intense heat to which it is exposed. Also in con- 
structing a chill of wrought iron. Also in a novel method of arranging the fire 
grate relatively to the iron chamber, which arr tends to save fuel, 
reduces the size, and hence lessens the cost of the fire bridge. Also in an im- 
proved method of arranging and constructing the stack in connection with the 
furnace, which enables the patentee to dispense with a portion of the throat or 
neck of the exit flue between the stack and the iron chamber. Also in con- 

the fu with or 8 wherein the surplus air or 

steam from grooves or steam and air channels in the chill is conducted off and 

discharged into the open air. And also in the means for Joining or building 

two furnaces back to back to form a double furnace, and several cther novel 

devices and improvements. The furnace is constructed generally in the usual 
manner of iron and fire-brick. 

2122. B. J. WEATHERDON, Chancery-lane, London, “ An improved buckle.”— 
Dated \8th August, 1866. 

This invention consists in perforating or slotting out the shank or outer bar 
of the buckle (to which the band or fabric is secured) in the form of eyelet 
holes or otherwise, so as to allow of the said band or fabric being sewn, or 
affixed (to the shank or outer bar of the buckle aforesaid) through the medium 
of stud fastenings passing through the said perforations or slots; by these 
means the band is immovably fixed upon the bar or shank of the buckle, and 
thereby doubly secured and prevented from slipping or being disarranged ‘when 
in use.—Not with. 

2123. W. E. NEWTON, Chancery-lane, London, “ Apparatus for saving life and 
property in cases of shipwreck."—A communication.—Dated \8th August, 
1866. 


A communica- 


A communica- 








The object of the present invention is to save, by means of caissons or buoys 
hermetically sealed, objects of value, such as gold or silver, precious stones, 
commercial papers, titles, documents, &c. According to the vimensions of the 
buoys, their floating power is such that they can even support or maintain at 
the surface of the water one or more human beings. Every passenger could 
then, by means of one of these buoys, be sure of a means of safety for himself, 
and the more valuable of his goods. Even supposing that the passenger should 
perish the buoy will always preserve that which has been confided to it, 
which can then be returned to the family of the deceased. The buoys are con- 
structed of materials upon which it is known that dependence cau be placed, 
and which are arranged together in such a manner as to form a structure 
uniting the greatest possible floating power with a form that will offer the most 
resistance to the action of the sea and the force of the waves. In the interior 
of the buoy is a metallic chamber, which is hermetically shut, and in which 
are placed the valuables to be saved. A circular disc attached to the extre- 
mity of a screw prevents these articles from coming violently into contact 
with each other by maintaining them in their proper positi This ban 
ism is extremely simple, and, as it limits the space that is to be filled, it gives 
the buoy such great floating power, that it is capable of supporting one or more 
persons at the surface of the water. 

2129. J. 8. BLOCKEY, Leeds, and J. HERVEY, Bradford, “ Apparatus for the 
facture of paper bags.”—Dated \8th August, 1866. 

This invention relates specially to the nm ure of those bags usually 
made of a four-sided form, or of a yee or rectangular cross section, and 
which, heretofore, have been manufactured for the most part by hand means 
only, but the invention is applicable also to the manufacture of bags of any 
other polygonal cross section, or of a cylindrical form. The apparatus consists 
of a block of the size and form that the bag is required to be made, which 
block is fixed at one end of a shaft capable of rotation. In one side of this 
block is a clip, which is operated by a cam or springs, so as to seize and hold 
the paper when presented to it, and retain its hold thereon until the bag is 
made, and then release it. A table is provided with one, two, or more pairs of 
feed rollers to conduct and feed the paper which is supplied in long lengths. 
Also a pair of rollers with projecting knives is employed to cut the paper to the 
or ape required, or a knife fixed on a rotary shaft, or to a frame having a 

; sae ora rem motion imparted to it may be employed for this 
pow dey ide board and presser or a flap is hinged to the table or stand 
thereof, =. pment by a spring or lever and weight against the block which 
guides the paper to the clip, and also presses it into form on the block. 
Parallel with the block shaft or the axis of the block is a rotary shaft, on 
which is mounted a series of brushes, which brushes are supplied with paste by 
means of rollers projecting through the side of a trough or vessel containing 
paste placed in suitable position for the purpose. One brush is so arranged as 
to paste the joining ends of the paper, whilst the other brushes in succession 
fold the paper on the end of the block, pasting it at the same time to form the 
bottom of the bag. A stamper or presser is provided which, at the time the 
folding of the bottom of the bag is completed, is caused to stamp and press 
thereon by means of a spring or lever and weight, or cord, pulleys, and weight, 
to flatten the folds. The end of the block is provided with a movable plate 
which is mounted on one or more bars passing longitudinally through the 
block, and capable of sliding therein when acted upon by a cam and lever, or 
other suitable means, to force the bag off the end of the block, the stamper 
moved back re Fae np ee he is seized and held back by a 

the ble plate hd. n, leaving the bag to fall out of 
a suitable receiver or ‘4 toa travelling apron. A finger is fixed 
the brushes to og ver block, stamper from the catch, 
formed and pasted on the block, allowing it to operate as 
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Refers, and the movable plate is also operated again to remove the bag from the 
block. The hine is thus Jered self-acting in the manufacture of these 





bags. 
2136. W. TAYLOR, Driffield, York, “Sewing machines.”—Dated 20th August, 
1866. 


In order to adjust the tension of the shuttle thread of shuttle sewing machines, 
the patentee comtines with the shuttle a bar or roller of small diameter, the 
thread is led through a small hole made through this roller across its diameter, 
and the degree of tension required is obtained by turning the roller more or leas 
round by means of a key, so twisting the thread more or less around the roller. 
The roller is, by preference, placed longitudinally of the shuttle, inside and 
close to the top of the case ; one end of the roller passes out through the heel of 
the shuttle, and terminates with a square end, in order that the roller may be 
turned by a key similar to a wetch key. Upon the other end of the rollera 
small screw impinges to make the roller work stiffly in its bearings. The 
thread is led off from the bobbin over a wire at the bottom of the shuttle case, 
as is usual, and is then passed through the hole in the roller, and afterwards 
Jed out through a hole in the case of the shuttle. The patentee also arranges 
shuttle sewing machines in such manner that the shuttle works im an elliptical 
or curved direction or path, so that a somewhat continuous motion is given to 
the shuttle, instead of a directly reciprocating to-and-fro motion as is usual, 
and thus less noise will be produced than in ordinary shuttle sewing machines. 
For this purpose the face of the shuttle is arranged to work against a flat plate 
or surface, and the shuttle driver is composed of a lever which at one end sup- 
ports and gives motion to the shuttle, and at the other end is pin-jointed to a 
link that turns on a fixed pin or centre; the lever is at a point intermediate of 
its length connected to acrank-pin which the crank revolves, and gives a curved 
elliptical motion to the end of the lever that carries the shuttle. In order, in 
sewing machines, to give motion to the cloth or work, he connects the serrated 
feed bar or plate with the cam that actuates it by means of a lever that is 
caused to bear constantly against the surface of the cam, and the length of 
stitch is regulated by varying the position of the fulcrum of the lever. Ie prefers 
to place the serrated plate so as to act on the underside of the work ; the plate 
is then carried by a bar capable of sliding to and fro horizontally. The cam 
which is to give the horizontal to-and-fro motion to this bar is below the 
table of the machine upon which the work rests, and the cam acts on the lower 
end of a lever, which lever, at a point intermediate of its length, bears against 
a surface or edge that forms a fulcrum for it, and at its upper end the lever is 
pin-jointed to the sliding bar. The sliding bar is constantly pressed in one direc- 
tion by a spring, in such a manner as to cause the lever to bear against the 
edge that forms its fulcrum, and also to cause the lower end of the lever to bear 
against the face of the cam. The length of movement that the cam gives to 
the sliding bar is varied by moving the edge that forms the fulcrum of the lever 
either nearer to the end of the lever that is acted on by the cam, or towards the 
end of the lever that is pin-jointed to the sliding bar; the edge forming the 
fulcrum is for this purpose carried by a slide capable of Leing moved to and fro 
in guides, 


2144, W. E. NEWTON, Chancery-lane, London, ** Machinery for making nails.” — 
A communication,— Dated 2\st August, 1866. 

The patentee ciaims, First, the means described for giving to the “ nipper 
tube” (which carries the nail plate) the required motions whereby all conflict 
between the nail plate and the knives is prevented. Second, the combination 
of the cylindrical nipper rod which carries the nail plate with the grooved feed 
rollers, whereby the feeding in of the nail plate is effected by the biting friction 
of the feed rollers, while at the same time the rod is free to turn, so as to be 
self-adapting to any wind or twist of the nail plate, as described. Third, 
forming the feed rollers with bevelled ends, and arranging them in such a 
manner that one of them will be caused to grip the nipper rod, and permitted 
to yield so as to admit of readily taking out, and replacing the nipper rod when 
a fresh nail plate is required, as set forth. Fourth, the use of the spring and 
grooved nose pieces for guiding the nail plate, in combination with the nipper 
tube to which it is hinged, so as to be self-adapting toa nail plate of varying 
width, the edges of which are gripped along any portion of its length, and cap- 
able of yielding together and with the nail plate in either direc.ions, as set 
forth. Fifth, connecting the feeder frame with the frame of the machine by an 
adjustable connection, so that it can be set higher or lower, to admit of adjust- 
ing the bearings of the nail plate on the bed knife, as described. And the 
patentee also claims in combination with the means for adjusting the inclina- 
tion of the line of feeding motion relatively to the plane of the surfaces of the 
knives, as and for the purpose described. Sixth, connecting the feeder frame 
with the main frame, sv that its lateral inclination may be varied to change 
the taper of the nails, as set forth. And, Seventhly, connecting the feeder 
frame with the main frame, so that it can b: adjusted laterally to vary ‘he 
size of the heads of the nails, with or without changing the taper of the nails. 
as set forth. 








In the weight of her armament the Royal Alfred is at present 
only equalled by the Bellerophon in the navy of this country, and 
stands first of all vessels forming the naviesof Europe or of America. 


CLYDE Suippine Irems.— The Lancefield (s.s) came down the 
river on the 20th inst. to take the place of the screw-steamer 
Sligo, which was put upon the Derry station after the loss of the 
ill-fated Falcon, but in consequence of her boiler having = 
damaged she had to be towed back to Glasgow for repairs. The 
Sligo met with an accident on her inward trip on Sunday, which 
necessitated her being withdrawn from the station. On the same 
evening the splendid paddle steamer Buffalo, belonging to the 
Messrs. Burns, proceeded on a preliminary trip to Londonderry, 
previous to being permanently moe on the Glasgow and London- 
derry station on Saturday week. There was a select party of 
gentlemen on board. 


RaiLway INTERCOMMUNICATION..—On Saturday afternoon ex- 
periments were made on the Great Western between Paddington 
and Windsor as to the practicability of carrying out a system of 
communication between passengers and guards in railway trains. 
The system adopted wasa union of Mr. S oletti’s electrical 
communication with the employment of Mr. Baker’s “safety 

” for railway guards, illustrated in THE ENGINEER for 
October 12th, 1866. The 1.30 p.m. down train was selected for 
the trials, and a number of gentlemen, including the Duke of 
Sutherland, Captain Mangles, Mr. Myles Fenton, Mr. Mason, 
Mr. F. Clarke, and the inventors, Messrs. Spagnoletti and Baker, 
accompanied it. The electrical communication on the pulling of 
a handle in a iage, ignited a coloured light and rang the bell 
in the guard’s van. Although the weather was rather inclement, 
the inventor, Mr. Baker, on receiving the signal from a first-class 
carriage, issued from the guard’s van several times during the trip, 
placed himself in the cage, and propelled himself along the side 
of the train, visiting the compartments from which the signals 
had been given with the greatest ease and safety. The return trip 
was made from Windsor by the 3.50 up train, and in the course of 
the run signals were given by the Duke of Sutherland, Mr. Myles 
Fenton, Mr. Mason, and other gentlemen, the compartments being 
immediately visited by the inventor in his “‘ cage.” Mr. Spagno- 
letti’s apparatus acted perfectly, and in conjunction with Mr. 
Baker’s safety cage so far solved the question as to the practica- 
bility of establishing complete and speedy communication between 
passengers and guards in railway trains. 


Pyeumatic Dispatch TuBe, Paris.—This tube has been 
mentioned in a cursory manner in THE ENGINEER, and 
the following particulars will doubtless be welcome. The tube 
connects the telegraph stations at the Bourse and the Grand Hotel 
and is the first instalment of a complete system throughout Paris. 
The method adopted is the reverse of our own, namely the 
elasticity of compressed air in place of a partial vacuum, so that 
neither air pump nor steam engine is required. The power used 
is water from the reservoirs of the city of Paris, which give an 
ascension of rather more than fifty feet. There are three vessels, 
made of iron plate, and measuring each about 1200 gallons; the 
first of these receives the water and effects the compression, the 
two others are the receivers of the compressed air. As the water 
arrives the air within the first vessel is of course forced into the 
other two, which are connected with it by a valve opening inwards, 
When the first vessel is filled with water, another cock is opened, 
the liquid is allowed to run off and the air to enter by means of a 
valve provided for the purpose ; the operation is then repeated 
and the effect is the production in the two condensers of a pressure 
equal to about two atmospheres. The tube that connects the two 
stations is of cast-iron, about 3,500 feet long and 2}in. in diameter, 
having its termini in two chambers with tightly ye} doors, 
which allow the piston dispatch-box to be placed or withdrawn 
from the tube without difficulty. This carrier is a small brass 
cylinder, four or five inches long, closed at one end, and with a 
movable cover atthe other. It will contain about forty dispatches 
in envelopes. Five minutes are found to be sufficient in practice 
for the piston to make the double journey. The time occupied in 
the passage of the dispatch box in one direction is sufficient to 
produce the necessary pressure for the return. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHA 


WOLVERHAMPTON, AND 
OTHER DISTRI 


(From our own Correspondent. ) 

IRONMASTERS’ PRELIMINARY MEETING : Prices Confirmed—WHAT 
THE IRON TRADE HAS DONE ABOUT THE Factory Bitis: The 
Meeting in London—Bustness ON "CHANGE YESTERDAY IN 
BIRMINGHAM : A Shade less Qui Pic Iron: Slight Move- 
ment—CoaL : Good Demand for Thick—PROFESSOR JEAVONS ON 
THE SOUTH STAFFORDSHIRE COAL-FIELD: Gloomy Anticipati 
Larce Exports or CoaL: 1,400,000 Tons £. by two 

ietors jointly—HaRDWARES: Birmingham, Wolverhampton, 

—- Bilston, Willenhall—Tut HagDWARE MFRCHANTS AND 

THE Factories Brus: The Wi Chamber of Com- 

merce upon them—Muntz’s MetaL Company : Meeting of Share- 

holders; Five per Cent. Dividend. 

YeEsTERDAY the preliminary ting of the I ters’ Associa- 
tion of South Staffordshire and East Worcestershire was held at 
the Hen and Chickens Hotel, Birmingham. The attendance was 
numerous, but less so than +r occasions when it is expected 
that alterations in prices will be declared. No such expectation 
existed before this meeting was held; and the conclusions that had 
been come to proved correct. It was resolved that the “list” 
rates should remain as at present, namely, in the ae) eg of 
£7 10s. for bars. The committee then stated what had been done 
at the meeting of the British iron trade, which was held at the 
Westminster Palace Hotel, on Wednesday last, to consider the 
proposed bills for the extension of the Factory Acts to the iron 
manufacture. All the leading English districts were represented, 
and the main points pore to were those mentioned in last 
week’s ENGINEER. The trade resolved to suggest to the Govern- 
ment the necessity of introducing the following modifications :— 
That the age at which children should be allowed to work at night 
should be twelve instead of thirteen, as it now stands. That 
instead of it being compulsory to allow a half-holiday on Saturday, 
it shall be provided that one half-holiday per week shall be given 
on a stipulated day. This id be easily arranged, as in the 
natural order of things no systematic work is carried on in iron- 
works on Monday. It would be thoroughly impracticable to have 
the mills and forges stopped at two o’clock on Saturday, since the 
different ee terminate very irregularly. That the exemp- 
tion of puddlers from simultaneous meal times should apply to 
all classes of persons in ironworks, as it is quite as necessary 
in one as in the other. That the prohibition about Sunday labour 
should apply to a period of from 6 a.m. to 6 p.m. on the day. 
These, with some few minor points, included the modifications 
which the iron trade s' t in the measure now before the House. 
We understand that a deputation from the iron trade will lay the 
views of the trade before the Home Secretary during the Easter 
recess. The preliminary meeting approved the steps that had been 
taken, and soon separated to assemble on Change. There, upon 
comparing notes, it was found that, pting in the ptional in- 
stances about Stourbridge, scarcely any of the mills and forges 
could keep their machinery and men on much more than half- 
time, and that ‘‘list” prices were being obtained in the rarest in- 
stances. The depression was mostly observable in the foreign de- 
mand, which was reported as very ; but inasmuch as the 
South Staffordshire masters have a home market in which from 
6000 to 7000 tons are consumed weekly, and which is protected 
from most other markets by a railway freight of from 7s. 6d. to 
15s., it was believed that this district was not so badly off for 
orders as some others who were further removed from the home 
markets. A few transactions took place in pigs, but they were 
only to a limited extent; still, as more was done than that which 
took place last week, hopes seemed to be entertained that between 
now and the commencement of the ou meetings a fortnight 
hence, as good a trade as could be reasonably expected would be 
done in most descriptions of this commodity. 

The coal trade is depressed in all but the thick coal department, 
in which a good demand continues to be experienced on account 
chiefly of the cold weather that has recently prevai 

Professor Jeavons, of Owen’s College, Manchester, delivered a 
lecture at the Midland Institute, Birmingham, on Monday night, 
upon the probable exhaustion of coal in South Staffordshire. He 
said that the unworked portion of the eastern part, near Dudley, 
was 1160 acres, allowing 20,000 tons per acre; and supposing it to 
be, in 1860, 23,200,000 tons, giving the rate at which it is being 
annually drawn to be 350,000 annum, the probable 
duration was only forty-two years. In the western 
were 2785 acres, which, at 20,000 per acre, make 55,700,000, rate 
of working a million and a half per annum, would make the 
probable duration of the supply thirty-seven years, poy the 
demand and consumption to remain as it was. It might be fairly 
said that in half a century the seam of coal in South Staffordshire 
—the most perfect store of fuel that had ever been known—would 
be practically exhausted; there would very little of it left. The 
question arose whether pits could be sunk through the red sand- 
stone, and in case they could, whether there would be a probability 
of finding the thick seam of coal again, where they were originally, 
and from which position they had been heaved up by volcanic 
action through the red sandstone, which extends from this neigh- 
bourhood all the way to Manchester and Liverpool. The great 
obstacle in the way was that we could not ascertain at what dis- 
tance down the strata would be found, and whether if found it 
would be of sufficient thickness to have rewarded the efforts thus 
expended, because, in some places, it only extended to some feet 
in thickness, and in others to several yards in depth. Several 
explorations had of late been going on in the neighbourhood 
of Hales Owen and Stourbridge, and Mr. Dawes had under- 
taken an expensive sinking, endeavouring to find out the 
exact depth at which coal may be obtained, and the quan- 
tity. The result of it was that at a depth of about 1200ft. 
coal was found about 5ft. thick, in some - more, and 
less in others. Mr. Dawes, in a statement on the subject, said it 
was by no means improbable to expect a seam of coal, but it 
would be a long time before it would be found. Every one must 
sympathise with Mr. Dawes in this undertaking, but he could not 
help thinking that Government ought to take some share in the 
risks of such an undertaking, and in proportion to the success of 
it, call upon the landowners to repay a certain amount of the 
expense. The question was a national one, and ought to be so 
considered. After referring to the growth of the iron trade, the 
professor expressed his opinion that Staffordshire was not ad- 
vancing equally with the rest of England. He then enlarged 
upon the advantage which, in his opinion, Staffordshire would 
enjoy if she turned her trade in some other direction, seeing that 
her supply of the material for the production grown was growing 
less, and would ina short time become altogether extinct. It 
was, in fact, a positive disadvantage to Birmingham that the iron 
trade should flourish in South Staffordshire because of its con- 
sumption of coal, which was more required here. 

It is a somewhat instructive fact in connection with this subject 
that, notwithstanding the enormous consumption of fuel conse- 
quent upon the ah prema in South Staffordshire of nearly 
600,000 tons of finished iron, in addition to the requirements of 
the hardware and other local manufacturers, one leading colliery 
proprietor in this district, unable to find a market here, sends 
away into other districts nearly a million tons a year, and another 
upwards of 500,000 tons. 
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As the end of the hardware quarter draws nearer increased 
uietude appears to characterise the g | trades of this district. 
he only markets which display any vitality just now are the West 


Indies and South America. For the former a few fair orders on 
account of next quarter have been received for i and 
other descriptions of heavy finished ironwork. The home demand 
is extremely quiet, and the reports arriving from the factors’ tra- 
vellers do not lead us to anticipate any speedy improvement. 
— Scotland there have been a few orders received, but chiefly of 
small extent, 





The Birmingham manufacturers’ orders are, with few exceptions, 
closely wae up. In the metal trades generally the amount of 
business being done is not so great as it i generally at this season. 


Unfavourable re; have been received from the electro-platers, 
jewellers, and -tool makers. In the foreign it, how- 
ever, i is not quite so dull. The American i 


are 
steady, and the West India market shows tolerable — 
Some animation is also seen in the demand from the consumers 
what is known as the Northern Continent; but from Italy, the 
Levant, and from Egypt, only a few specifications are coming. 

The manufacturers of Wolverhampton are unable to report satis- 
factorily of any leading branch of trade. Perhaps the tin-plate 
makers are as well off for orders as any of their neighbours, owi 
to the well-sustained demand from the United States, to which 
market nearly 20,000 boxes were exported last week. 

In the Dudley district the chain, anchor, and wrought nail 
trades continue pretty much as last described. The new branch 
line of the Stourbridge Extension Railway, which will connect 
Cradley with Birmingham, is announced to be opened for traffic on 
the lst of April. It will be of considerable advantage to the trade 
of this locality. 

The Bilston japan and tinware trades have exhibited a sli 
provement since our last notice, and in the “‘season ———_ 
ment a good summer trade is anticipated for the London et. 

At Willenhall the lock trade continues depressed, and the curry- 
comb makers at length begin to complain of quietude in that 
de ment. At Short Heath and New Invention there is less 
doing in the iron chest, cabinet, and till lock trades. 

The Factory Bills ti to be di d 
manufacturers. The Wolverhampton Chamb 
on Monday to specially consider the pro 1 enactments. After 
going partly through the Factories Act Bill they adjourned. The 
chamber was not agreed as to whether 12 or 13 should be the age 
at which a child should be as a “young mn.” They 
thought that the reduction of the half-timers should devolve upon 
the parents, who should be compelled to send the children to 
school, but they showed that the present denominational schools 
in Wolverhampton were all full. They disapproved of the labour 
of women being interfered with, and showed that they seldom 
worked more t six hours a day; and they disapproved of 
the holidays being stipulated by Government. and maintained that 
at present the people work only nine months out of twelve. 

The shareholders in Muntz’s Metal Company met in Birming- 
ham on Wed y, and adopted the report, of which the follow- 
ing is an abstract :—‘‘ The uncertain position of the copper market, 
together with the crisis in financial affairs during the year ending 
3lst of December, 1866, have affected the operations of this com- 
pany. Taking those unfavourable circumstances into account, the 
directors have reason to be satisfied with the result of the year’s 
trading; the manufacturing profits are , and, although the 
total gains are not equal to those of the previous year, the dif- 
ference arises from the reduced value of stock, caused by the pre- 
sent depressed state of the market, and from bad debts i 
during the financial crisis—exceptional events; while the company’s 
connection and the extent of its trade have been preserved, 
affording either with steady or advancing prices every ag of 
future profitable business. The profit of the year is £27,387 7s. 5d., 
which, with the amount brought forward from last year’s account, 
viz., £10,753 12e. 3d., will leave the disposable balance £38,140 
19s. 8d,, and after reserving £13,581 7s. for bad debts (making, 
with £1418 12s. 4d. balance of this account from previous year, a 
total reserve of £15,000) and writing off £1000 from plant and 
machinery, the net balance remaining is £23,559 12s. With this the 
directors proposed to pay a dividend at the rare of 5 per cent. per 
annum, free of income tax, which amounts to £12,189 7s. 6d., 
and to carry forward a balance of £11,370 4s. 6d., to meet fluctua- 
tious in the value of the stock.” 
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THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE AND DERBY- 
SHIRE. 

(From our own Correspondent. ) 

Tue Iron Trave: Continued Languor Generally: Partial Im- 
provement : Prospects more Encouraging : The Settlement of the 
Dispute: Thorncliffe Ironworks ; Manufacture of a Set of Garden 
Gates for Mauritius—SPeciaL MEETING OF THE SouTH YorRK- 
SHIRE RalLWaY CoMPANY—THE SHEFFIELD TRapEs: State of 
the various Branches : Settlement of the Scythe Trade Di 
THe Coat TraDE: Continued Activity: The Oaks Colliery: 
State of Affairs: Fatal Accidents—DERBYSHIRE—THE IRON 
TRADE: No Alteration : Prospects Improving --THE COAL TRADE : 
Brisk Trade Continued; The Stavely Coal and Iron Company : 
Important Concession to the Miners: Extension of the Works— 
THE Coke TRADE: More Ovens in Operation. 

THE iron trade is still languid generally, but at most of the large 

works in this district an increased business is being done and the 

men are more briskly employed. Prospects on the whole appear 
to be improving, and although the improvement is not as yet to 
any very great extent, itis anticipa that a complete, though 
slow, renewal will take place. ere is a fair business in hoops, 
bars, and sheets, and some good orders are being given out, both 
on home and continental account. There is also a better inquiry 
for rails, a large proportion i for exportation. Those now 
ordered are chiefly steel ones, which as we have before stated 
appear likely in the long run to entirely supersede those manufac- 
tured of iron, their great superiority having been undoubtedly 
ag by recent trials. A slight error occurred in our last week’s 
etver. We were made to say that ‘‘the strike in the trade at 
several of our largest towns has been mutually arranged.” This 
ought to have read, ‘‘the strike in the trade at several of our 
largest works, &c.” There is a tolerably brisk demand for railway 
materials, such as tires, axles, points, &c., and those engaged in 
those branches are actively employed, more particularly at the 
steel works, where a brisk trade is being done in these articles. 

Messrs. Chambers and Co. of the Thorncliffe ironworks have in 
rocess of manufacture a set of gates for some public gardens at 

lauritius, which are of elegant design and workmanship. They 

consist of two centre carriage gates, 24ft. wide and 11ft. high, and 
two side gates each 6ft. by 10ft. The posts are 12ft. high and 
consist of a circular spiral central pillar, about 7in. diameter, and 
four 3in. posts, ——— by a massive pedestal 3ft. high and 24in. 
square, und on each side of these are the British arms in relief 
and surmounted by a neatly designed rose. On each side of the 
gates is a semicircular sheeting of the same design as the gates 
and about the same height. The weight of the whole is about 
twenty tons. The strength required for gates of such pro- 
portions generally gives a heavy appearance to the work, but in 
this case neatness is combined with strength in a most creditable 
manner. 

On Saturday last a special meeting of the shareholders of the 
South Yorkshire Railway and River Don Company was held in 
the Guildhall, Doncaster. The object of the meeting was to con- 
sider a bill pending in Parliament entitled, ‘An Act for conferring 
powers on the Manchester, Sheffield, and Lincolnshire Railway. 
with respect to the construction and abandonment of works, and 
in relation to their capital, and for conferring other powers on 
that company, and on the South Yorkshire Railway ee, in 
relation to the Trent, Ancholme, and Grimsby Railway, and for 
other pu s.” The Hon. W. G. Eden, chairman, presid and 
most of the directors were present, with representatives from the 
Manchester and Sheffield Company. Mr. Robert Baxter, solicitor 
to the company, read the heads of the bill, and explained that it 
was a bill to enable them to raise £30,000, by preferential stock, 
necessary to meet the expenditure incurred in the completion and 
doubling of the Trent and Ancholme Railway. Mr. Humphreys 
did not oppose the bill, but he questioned the policy of the directors 
in this matter. He regarded the South Yorkshire Company as 
not being liable, by the terms of their agreement with the Man- 
chester and Sheffield Company, to spend more than their surplus 
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income, at the time of such agreement, upon the works of 
line, and he felt the leasing oupes ven S nee 
raise this money. Mr. Baxter t fave an with 
which Mr. oy pa appeared satisfied, and he no furth 
objection. The bill was then unanimously approved of, and a vote 
of thanks to the chairman terminated the meeting. , 

The state of trade at Sheffield is still considerably languid, but 
on the whole prospects are iugeotien slightly, and some houses 
are more actively engaged. The edge-tool makers are on short 

ime, and there is a continued de; ion in the table-knife trade, 
and a further decline in prices is for. In the file trade the 
demand seems to have slackened, whilst the dispute remains un- 
settled. There is a moderate demand for the better qualities of 
goods in the spring wer branch, but there is not much doing in 
the commoner classes, and the prices are very low. In the course 
of about a year pri es of the commoner classes of spring knives 
have declined in some inst as much as 30 and 40 per cent., 
and the prospects of ar ion are not encouraging. An improve- 
ment is looked for in the Britannia metal and plated trades, but 
business at present is languid. The saw trade continues depressed, 
and there is very little doing in the common descriptions. The 
dispute in the scythe trade at Messrs. Tyzack’s has been amicably 
settled, and the men have resumed work. 

There has been no falling off in orders in the coal-trade, but now 
that the weather is more settled and mild it is anticipated that 
the demand will not be quite so brisk. There is a good business 
in all descriptions, both for the metropolitan and provincial mar- 
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kets and the manufacturing districts of Lancashire and Yorkshire, | 


whilst the exports are also satisfactory at present, but latterly 


they have been much delayed by the adverse winds which have | 


prevailed. There is not much alteration to note in the state of 
affairs at the Oaks Colliery, except that a second scaffolding has 
been erected and fixed in the sides of the shaft, above the one sus- 
pended on wire rope. A meeting of mining engineers, and others 
connected with the colliery, from the north of England and other 
parts, was held at Normanton on Wednesday, when the engineers 
recommended the proprietors to sink a new shaft to the deep 
workings made. i 
The Wakefield and Barnsley Canal burst on Saturday morning, 
near the aqueduct at the latter town, and the coal traffic was 
consequently suspended for a few days, and one or two collieries 
temporarily set down until the damage could be repaired. A fatal 
accident occurred the other day on the river Don Canal, near the 
Holmes Colliery, near Rotherham. It appears that, to shorten 
the journey of the miners to their work they have been accus- 
tomed to cross the canal in a small flat-bottomed boat at 
a point opposite the pit mouth, pulling themselves over b 
means of a chain which is fastened to each side of the can: 
and hangs sufficiently loose to enable the traffic boats to 
On the morning of the accident this chain broke, and whilst 
it was being repaired, the number of miners desirous of crossing 
had increased, and it was, therefore, decided in order to save time 
to take eight persons over instead of the usual number of tive. 
Before the party reached the opposite side the boat sunk, and ali 
were precipitated into the water. All, however, were rescued 
with the exception of a boy 16 years old, named William Liddel, 
whose body was not recovered until half an hour afterwards, and 
of course life was then extinct. A fearful accident happened on 
Monday at the Duke of Norfolk’s pit, Cricket-road, Shetfield, by 
which two men met a most deplorable death. The two men were 
being lowered down the shaft when the engineman, from some 
cause or other reversed the motion, and the cage being drawn up 
to the pulley over the pit mouth snapped off, and was dashed 
down the shaft over 300 yards deep with its living occupants. As 
soon as assistance could be rendered the bodies of the unfortunate 
men were found literally smashed to pieces. The engineman was 
apprehended on a charge of manslaughter. 


WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent. ) 

Tue Iron’ TraDE: The Amerwan Demand: Future Prospects: 
Extension of Railways on the Continent : The Home Trade: Difi- 
culties of the Railway Companies-—TIN-PLATES—THE STEAM AND 
Hovse Coat TrapDEes: Tonnage more Plentiful—Espw VALE 
Company (LiwireD): Adjeurned Meeting of Shareholders— 
PowELt’s Durrryy Coat Company (LIMITED)—THE TIN TRADE 
—Souts WaLEs InstitvTz OF ENGINEERS. 

Tue iron trade of Wales retains its usual state of quietude, and 

at most of the works makers are complaining of the want of 

orders. At those establishments that have secured the late heavy 
contracts from the United States, operations are carried on pretty 
fairly, and at some of the works there are a few orders under 
execution from the continental and other markets. The improve- 
ment which has lately taken place is almost — confined to the 
rail branch of the trade, and quotations are fairly sustained, but 
for other descriptions of iron the inquiry is very dull, and in many 
instances the transactions entered into have been below remunera- 
tive prices to makers. So far as the American demand goes there 
has been quite an unexpected inquiry, created no doubt by trans- 
atlantic consumers amassing as large stocks as possible in anticipa- 
tion of a rise in the price of iron consequent upon the expected 
passing of the new tariff bill. Its withdrawal has quite upset 
those “anticipated expectations,” and the only hope that the 
present demand will continue lies in the fact that the require- 
ments of American consumers are very heavy, and that something 
like regularly constituted governments will be established in the 

Southern States. Of late there have iderable shiz t 

to America, and since the favourable change in the wind there has 

been a large accession of American and English bottoms, which 
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are busily loading at the local ports. The inquiry on continental | 
account still continues in a languid state, and specifications come | 


to hand very irregularly. Nevertheless future prospects are far 
from discouraging. In some of the European kingdoms there are 
several railway extensi in contemplation, and it is expected 
that some of the orders for the iron required will come to this 
country, although the Rhenish Provinces and Beigium are becom- 
ing keen competitors. There are some parties who consider that 
the difficulties which beset the South American trade will be 
removed during the spring, and that business with that quarter 
will once again have something like animation infused into it. 
There is likewise a probability of contracts appearing in the 
market on Eastern account. Inthe home branch matters are in 
a very unsatisfactory state. Very many of the railway companies 
are known to require supplies to replace their daily wearing and 
rolling stock, and also for what may be termed indispensable new 
works, but the insane and senseless panic which has seized deben- 
tare holders renders directors doubly cautious in giving out their 
orders, owing to a fear that they will be suddenly called upon to 
repay debentures falling due. This has its influence on the require- 
inents of wagon works and other branches affiliated to railways; 
and where 100 tons of iron formerly went, it is a great point to 
obtain an order for twenty tons now. And as to the future, it is 
a problem to all to say when any material improvement in the 
demand will take place. In the sales of pig iron there is no change 
to report. 

In the tin plate trade tuere is a fair inquiry on export account, 
and the home sales are tolerably satisfactory. 

The late quietude in the steam coal trade has given way to a 
slight improvement, and in consequence of the recent favourable 
change in the weather shippers on foreign account have no fault 
to find with a scarcity of tonnage, and operations at the collieries 
can be carried on with more regularity. There is an average 
inland trade doing, and for house qualities there is a fair demand 
for the season of the year. 





The adjourned mecting of the Ebbw Vale shareholders passed | 


off in a highly satisfactory manner. The directors did not exactly 
adopt the report of the committee of investigation, neither did 
they impugn it. The chairman (Mr. Platt, M.P.) explai that 
two years ago very different opinions prevailed to w. was the 


case now as to the value of all di 
and this fact ought not to be over 
tion. Three eminent valuers, Mr. Hediey, Mr. Woodhouse, and 
Mr. Higson, sen., were e to value the concern, and the 
Paes they put down was £1,554,000, but the old ietors refused 

take less than £1,600, which was a coaaall ibe confidence 
they had in the as ct company j pomenoee a hematite iron 
ore mine in shire, und a deposit of spathose ores in Somer- 
setshire, which Page them in mae to produce iron which no 
other firm in the kingdom could compete with. As to the bad 
debts which had been incurred, the directors did not think they 
could possibly exceed £100,000, and it was that they 
might not amount to more than £50,000. After the lucid explana- 


iptions of mineral ° 
in ore he alee’ 


tions of the chairman a vote of confidence in the directors was 
unanimously and Mr. Phillips, one of the members of = 
os one dod e 





committee of i ig , was ted on the 
directors were authorised to make a call of £5 per share, making 
£30 paid, in order to place the company in a sound financial posi- 
tion, and leave was given to them to proceed with, or withdraw at 
discretion, the bill in Parliament relating to the reduction of the 
a ey — to £35 per share. 

The Powell’s Duffryn Coal Company (Limited) have realised 
large profits from the collieries of the late Mr. Thomas Powell. 
The purchase money, which was spread over several years, has 
been, with the exception of the first instalment, nearly all paid 
from profits, and in a very short time the whole of the purchase- 
money will be paid. £125,000 was paid for Aberaman, Mr. C. 
Bailey, M.P., retaining a small royalty on certain minerals. For- 
chaman, Cwm Neol, and other collieries, have also been bought by 
the company, and they are now by far the largest getters of coal 
| in the Aberdare Valley. The success of the company has even 
been referred to in the House of Commons as a proof of the 
es advantage of the Limited Liability Act when properly 
apple 

Owing to the low prices which have prevailed for tin during the 
last two years many mines have had to be abandoned which 
formerly paid dividends, and th d industrious miners have 
been thrown out of employ. Within the last fortnight, however, 
a favourable change has taken place in the market, brought about 
chiefly by the decrease in the sales of banca, and the result has 
been a general advance in quotations by the smelters. This will 
materially benefit adventurers in the tin mines of Cornwall and 
Wales, and there are already signs of improvement in some locali- 
ties steps having been taken to start mines which for a long time 
past have been at a standstill; in consequence of the unprotitable 
prices obtained. 

The dpe 3d meeting of the South Wales Institute of Engineers 
was held at Merthyr on Wednesday. A report of the proceedings 
will appear in next week’s ENGINEER. 














SCOTLAND: ITS TRADE AND OPERATIONS. 
{From our own Correspondent. ) 


Tue Giascow Prec Iron MarkET-—MANUFACTURED IRoN—THE 
Coat TRADE—BOILER EXPLosiIon AT FALKIRK — LAUNCH OF THE 
CunaRD STEAMER RvssIA—ASSOCIATION OF ASSISTANT ENGI- 
NEERS LN GLASGOW. 

Pia Iron has been rather dull during the week. On Tuesday 

5ls. 3d. cash was accepted. The market has since been firm, and 

to-day, Wednesday, 51s. 7}d. cash to 51s. 104d. one month paid, 
with buyers at close at dls. 9d. cash. Full quotations are as 
follows :—Pig iron, mixed Nos., warrants, 51s. 9d. to Sls. 104d.; 

No. 1, g-m.b., 53s. to 53s. 3d., No. 3, 52s. to 52s. 3d.; Gartsherrie, 

No. a Coltness, No. 1, 65s.; Glengarnock (at Ardrossan), 

No. 1, 6ls. 

The shipments of the week are somewhat under those of the 
corresponding week of last year. 

The manufactured iron market continues quiet but steady. 
Prices, which are rather in favour of buyers, are as follows :—- 
Malleable common bars per ton, Govan, £7 10s.; Glasgow, £7 10s. ; 
Blochairn, £7 10s.; Drumpeller, £7 2s. 6d.; Dundyvan, £7 to 
£7 2s. 6d.; Muirkirk, £7 to £7 2s. 6d.; Monkland. £7 to £7 2s. 6d.; 
Rochsolloch, £7 to £7 2s. 6d.; angle iron, £7 12s. 6d. to £9; plates, 
ship, £8 15s. to £9 10s.; plates, boiler, £9 10s. to £10 10s.; nail 
rod, Glasgow, £7 15s. to £8; ditto, Monkland, £7 lis to 28; 
rails, £7 10s. to £7 15s.; railway chairs, £4 to £4 5s.; pipes, £5 
to £6. 

Coals have been in limited demand for home use and for export 
at the following quotations, but with ra a downward ten- 
dency, buyers having the advantage :—Coals, Main and common 
hard for shi ping, per ton of 20 cwt., laid down, 7s. to 7s. 6d.; 
best splint, 7s. ri to 8.; Wishaw household, for shipping, 7s. 6d. 
to 8s.; dross, laid down, 4s. 6d. to 6s.; household, best quality, 
delivered, per wagon of 24 cwt., 10s. to 12s. 6d.; second qualities, 

r ditto, bs. to 12s.; quarter, best es. delivered, per wagon, 

3s.; steamboat, per 24 cwt., 10s. to 12s. The advices of coal 
shipments at the principal ports show an amount nearly equal to 
that of the corresponding week of last year. 

A frightful boiler explosion, resulting in the death of three boys 
and the serious injury of a fourth, occurred on Saturday afternoon 
last at No, 2 pit, Grayrigg Colliery, Blackbraes. The colliery is 
occupied by Messrs. James Russell and Son, coalmasters; and it 
would appear, from the information supplied to the police, that 
the accident happened at the dinner hour, when all the men em- 
ployea on the hill-top, including the engine-keeper, were absent, 
| and, in consequence, absolutely nothing is known as to what led to 
| the catastrophe. The engine-keeper, who is named Thomas 
| Heaps, states that he left the pit to go for his dinner shortly 
before one o’clock, and at that time the steam gauge of the boiler 
which exploded indicated 35 1b., and on returning half an hour 
thereafter the pressure had been reduced 15 lb., the engine, in the 
interval, having been employed pumping water from the under- 
ground worki Finding that he had left his foot-rule in the 
house he went home for it, and on coming back he heard the ex- 
plosion, which, notwithstanding its disastrous results, would seem 
to have caused little noise, as the report was not heard more than 
150 yards from the pit. The boiler, on examination, was found 
to have been completely rent in twain, and both sides of the 
building in which it was seated were blown to a distance of fully 
thirty yards from their original position. The engine-house was 
reduced to ruins, and it is melancholy to relate, in connection 
with the occurrence, that three out of four boys who were 
amusing themselves near the pit have lost their lives by being 
scalded with the hot water from the boiler. 

The latest addition to the magnificent fieet of British and North 
American mail steamers was launched from the building yard of 
Messrs. Thomson, Govan, on the 20thinst. The Russia, as the 
newly launched vessel is named, is a screw steamer of large dimen- 
sions, so large, indeed, that she takes precedence of all the screw- 
propelled ships in the Cunard fleet. Her length, keel and fore- 
rake, is 346ft.; breadth of beam, 42ft. Gin.; depth, moulded, 20ft. 
2in.; tonnage, B.M., 3141; capacity in hold, 1269 tons; capacity 
in bunkers, 1100 tons. The hull is chain-rivetted throughout, and 
there are eight water-tight bulkheads, with water-tight doors, 
which can be opened and shut from the spar deck. The engines 
| will be 650-horse power direct, acting with four surface condensers. 
| 'The boilers are fitted with brass tubes. She has accommodation 
| for 300 first-class passengers, and two saloons capable of dining 
| 300 persons. The launch was intended to take place on the 7th inst., 

but to be postponed on account of the comparative lowness of 
the tide on that day. 
A speci ting of the Association of Assistant Engineers was 

' held in the Assembly Rooms, 138, Bath-street, Glasgow, on 

| Tuesday evening, the president in the chair. The meeting was 

held for the purpose of more fully considering the paper on 

“ Aerial Transcursion,” read at the last general meeting by Mr. 

Kaufmann. A spirited discussion took place, during which Mr. 

Kaufmann exhibited various models relating to the subject, and 

at the conclusion he received a hearty vote of thanks, 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 

LIVERPOOL: Mersey Docks and Harbour Board—Humper IRon- 
WORKS AND SHIPBUILDING ComPANY—TopMoRDEN CoMMERCIAL 
SPINNING AND Manuracturing Company, Limitep—Nortg 
EasteRN District: The Jumna Transport : Spence, an 
Co., Limited: The North-Eastern Enginemen; Shields Shi 
Company, &c. — LANCASHIRE AND YORKSHIRE Ratuway: The 
late Collision in the Bowling Tunnel. 

THE Mersey Docks and Harbour Board is now seeking for powers 

to expend £1,100,000 on further dock works oo ent A 

meeting of the local corn trade has been held to consider the 

uestion, and has appointed a special committee to consult with 
the other comme associations of the town, and to take such 
steps page dhe deemed advisable, 

_ Certain shareholders in the Humber Ironworks and Shipbuild- 

ing Company are attempting an organisation with a view to con- 

testing their liability to pay the calls sought to be made upon 
them. A meeting was held on the subject on Friday at the Guild- 

- bw London. 

e morden Commercial Spinning and Manufacturing Com- 

Pany (Limited) is to be wound up voluntarily. ro 

e turn to the north-eastern district. Yesterday (Thursday) 

week, the iron rE the Jumna, now being fitted out Ul 
Messrs. Palmer, of Jarrow, for her Majesty’s Government, was 
towed out of Messrs, Palmer's graving dock, Jarrow, and was 
moored alongside the Stanhope drops, South Shields. The engines 
worked smoothly. Although the fittings of the Jumna are 
advancing rapidly, there is still a good deal to be done to 
her. The liquidation of Pile, Spence, and Co. does not 
a to be proceeding very favourably; it is doubtful whether 
the creditors will be paid their claims in full. The contracts of 
the concern will be completed in July. The dispute between the 
engine-drivers and of the North-Eastern Railway has assumed a 
threatening and unpleasant aspect; it is stated that some of 
the large colliery owners have undertaken to find enginemen of 
their own to conduct their own business, if the company will find 
locomotives. By this means some local traffic might be carried on 
atany rate. The directors of the Shields Shipping Company are 
unable to declare a dividend for the past half-year ; they state, 
however, that they have been able to work the company’s steamers 
and to keep them in good repair out of revenue. Messrs. Palmer 
and Co, have begun the construction at Jarrow and Howdon 
of a large iron bridge which is about to be sent to the East 
Indies, Thirteen arches will be set up in the Howdon-yard. 
Messrs. Palmer and Co. are actively completing a large v the 
Minnesota, at Jarrow, and they have a sister ship in an advanced 
stage. They have two or three other steam vessels of the collier 
class on hand, and it is reported that they have received orders 
for some four or an Sol new vessels. Their fitting shops, how- 
ever, are not very busy. 4 good deal of ship repairing is goi 
on at Shields, and the principal graving docks are ell pans oom 
Large shipments of timber will be made for West Hartle and 
the North-Eastern Railway Company, anticipating their arrival, 
have a large body of men employed at present in the construction 
of a new float or timber pond at the south-west end of the 
Slake, At Messrs. Denton, Gray, and Co.’s iron shipyard the 
keel of an iron barque has been laid down this week for a 
Sunderland firm; there are four iron vessels in course of con- 
struction by this firm. Messrs. Stevenson, Jacques, and Co., 
of the Acklam Iron Works, Middlesborough, have forwarded 
to the Paris Exhibition a large case of specimens of ironstone 
and other minerals as well as pig and finished iron from the 
Cleveland district. The pig iron trade of that district is dull. 
There is a falling-off reported in the inquiries for foundry castings 
and for gas and water pipes; at the same time the foundries of 
the neighbourhood are moderately busy, and large deliveries are 
made to London for transhipment as wa as on account of inland 
orders. The makers of plates and bar iron complain a good deal 
of the state of affairs; a reduction of wages has been made. 

An inquiry into the cause of the death of Mr. Caygill, who was 
one of two persons killed by a collision in the Bowling tunnel on 
the Lancashire and Yorkshire Railway, has just been concluded. 
The jury returned a verdict to the effect that the collision waa 
caused by an error of judgment on the part of the signalmen and 
the guard of one of the trains, adding a recommendation to the 
company that they should appoint more competent men to such 
offices, even if high salaries had to be paid. 
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THE FRENCH INTERNATIONAL EXHIBITION 


Tue Great International Exhibition of 1867 is open— 
formally open, that is— but nowhere completely arranged, 
or even very near completion, Disjecta membra, or 
rather parts that have yet to be reunited, lie about in all 
directions. Acres of yet-to-be-emptied packing cases in 
various places still cumber the floor, especially those of the 
German department. Thereis scarcely a label ora name upon 
any article except upon those combined in glass cases in 
the belt for manufactures, &c., nor even directory labels to 
tell what quarter of the world the wanderer may be in, except 
the few that form part of the structure or ornamental 
yortions of the building. Outside, in the so-called park, 
ballding, as well as earthwork, is still going on in all direc- 
tions; and except in the little central, and so far, rather 
tame, garden, the work of the gardener has scarcely begun. 
In the buildings of many sorts and many nations scattered 
over the space external to the main building—many of 
them nothing more than wooden sheds—the Emperor’s 
pavilion is probably complete, though it looks from the 
outside very much in want of a house warming, to add to 
its splendour in furniture the idea of comfort. As for the 
rest, there is every intermediate degree of unreadiness. 

The two English gun sheds, that of our own Govern- 

ment, and that which is understood to belong to the 
Whitworth Ordnance Company and others acting with it, 
are not yet fully floored, and are but lumber » Be with 
a future indicated by the huge twenty-three ton gun, 
and by a mortar or so. It would convey no in- 
formation to say which nation is least or most in- 
— as a whole, and more especially in the great 
machinery belt or zone of the building, when all have still 
so much to do; but we may say at once that as regards the 
great classes of objects on which the future descriptions 
iu this journal will be employed, the state of the Exhibition 
itself is such, and such that of the exhibitors and of their 
representatives or assistants, in great part either not yet to 
be found, or still intensely occupied in completing their 
arrangements, or wearied and worried by the labour of 
past weeks and by the countless difficulties that nature 
and an exceptional season have thrown in their way, that 
it would be to disappoint and do injustice to our readers, to 
the exhibitors, and to ourselves, were we to profess now and 
at once to commence describing with technical detail and 
exactness any of the objects in our departments of the 
Exhibition. Lord’ Bacon’s saying of, “Bide a while to 
make an end the sooner,” is exactly in point; and were we 
for the mere sake of saying how early we have been in the 
field, how perfect our arrangements, &c., to start off at 
once into cataloguing and describing in detail, products, 
manufactures, machines, tools, instruments, and much 
besides, it would only result in conveying imperfect or 
— utterly erroneous impressions, as has already 
een done to a large extent by some of the British daily 
journals even when dealing in generalities, and in our hav- 
ing again at a future time to bring our readers back over 
the same ground. 

We prefer, therefore, and feel assured that we shall be 
hereafter credited with having taken the right course, 
merely to present our readers with a bill of 
fare, so to say; with, in fact, some general remarks that 
shall enable them to form notions as to the general cha- 
racter of the objects that may principally engage their 
attention as future visitors; and may serve to indicate how 
much worthy of observation they will find now collected, 
and soon to be in orderly arrangement, in the Champ de 





Mars. 

From the full descriptions of the Exhibition building | 
that have been already given and illustrated in Tue Enai- 
NEER, we need say but little further upon this head here. 
Our readers, even in the remotest provinces and colonies 
which this journal reaches, are aware from it that 
in plan the building consists, not of: an ellipse, as has 
been in many places stated, but of two semicircles, each of 
about 1300ft. diameter, united by a parallelogram of about | 
1300ft. by 470ft., or thereabouts, and the ends of which 
are, of course, tangents to the semicircles which they join; 
and that this vast area of about 1300ft. by 1800ft. consists 
of no less than nine zones of various widths surrounding 
the central garden, of like form with the outer cincture, 
but as a necessary consequence of the parallelism of. the 
several zones not of similar proportions of length to 
breadth. Taking these zones in order from the exterior 
covered verandah, with an overhanging cantilever roof, 
the purposes to which they are devoted are as follow: 
—Food and all its forms and degrees of preparation, in 
which are comprised all the alimentary arrangements for 
the sustentation of the outward man, some of which are 
already in good working order, and none in better trim 
than the British feeding-places, which is, perhaps, to our 
foreign friends at least suggestivaly national. 

Next inside this comes the great zone for machinery and 
tools, manufacturing and other processes, This is the widest 
of all, with its mid breadth gallery some fifteen feet or so 
broad, running right round at the height of about the 
same from the ground level, and supported upon light but 
deep lattice girders and cross girders, which, again, rest 
upon cast iron pillars, chiefly coupled. This gallery is 
reached by a number of staircases, in addition to the two 
principal ones. The sustaining frame of the gallery 
carries the shafting at either the exterior or interior faces 
thereof, which is caused, to revolve by some of the several 
engines exhibited, and steam to which is supplied from 
— set in buildings isolated at different points in the 

muaurk, 

This zone is floored with wood, all the other floors are 
laid in plaster Béton, which, though cold to the feet, and 
especially so now in the restaurants, where matting or 
carpets will probably hereafter mitigate this evil, is per- 
haps the best construction in other respects that could 
have been adopted consistently with the necessary limits 
of expenditure. The wood flooring of the machinery zone 
has been jointed close, and convenient-sized panels have 
been formed to lay down over and cover the two lines of 
permanent railway that run round the whole building 





The panels rest upon the tops of the rails, which have 


been kept the thickness of the boarding below the level 
of the floor surface with this view. 

Much has been ignorantly said of the floor in the way of 
criticism, and our own open flooring of 1851 and 1862 has 
been held up as the pattern that ought to have been fol- 
lowed. Butthe conditions arenot the same. In ourown build- 
ings there was a space below the floor—one of some feet in 
depth in that of 1862—and our London stiff clay soil, even 
when dry, does not easily rise into dust. There was not 
available space below the flooring in the Champs de Mars, 
unless either the whole building had been thrown up upon 
a base of pillarets, or the ground excavated; either bein 
emg ry by the expense. If, then, open flooring 

en laid upon joists, or rather puncheons, of timber, which 
are upon the soil itself, not only would there be soon no 
room for any dust, but the dust swept in would get raised 
again by the spring of the floor; and if this were not so the 
light calcareous soil of the Paris basin, which rises into im- 
palpable dust with the slightest breath, would come up 
from the soil itself beneath the floor with the slightest 
movement communicated from above. Upon the whole, a 
wise choice has here been exercised. The dust has been 
wonderfully cleared away already, and when once every- 
thing shall be got into place it will, we expect, not be 
found a matter beyond French ingenuity to accomplish, to 
preserve the floor perfectly clean from day vo day. 

Returning now to the order of the zones, we have within 
the great machinery belt in succession, those of raw pro- 
ducts—or extractive products, as the French better desig- 
nate them; of cloths and garments, and all things for per- 
sonal use; of furniture, and all that relates to the interior 
of houses and habitations; then all sorts of objects em- 
ployed in the liberal arts, which of course comprehends in- 
struments of precision and innumerable others; then the 
galleries of fine arts, painting, and sculpture; then the 
gallery to illustrate the history of human progress in in- 
dustrial arts; then the interior verandah, lined with 
pes ape and other objects, which will, with the central 
garden which it girdles, form one of the most beautiful 
yortions and most delicious lounges to the leisurely visitor 
in the entire, Exhibition. . In the garden are four large 
oblong basins with as many fountains. When fully com- 
pleted it will bear a very different aspect from its present 
one. 

All these concentric and parallel zones are themselves 
intersected by radial or parallel passages, of which four, 
running north and south and east and west respectively, 
are. principals. The former, or north and south avenue, is 
the chief, and is, as it were, the spineof the building. It inter- 
sects it by its longest diameter, and is in line with the grand 
approach and with the Pont de Jena, which, with the 
grand flight of steps at its northern end, ascending the 
remains of what was once the hill of the Trocadero, now 
transported bodily for filling in the Champ de Mars and 
Sellen, constitutes the noblest architectural feature of 
the Exhibition. This mighty flight of stone steps, which 
may remind one of the Ghauts upon the Ganges for size 
and dignity, and each step of which, in point of length, is 
more than equal to the entire width of the Pont de Jena, 
was laid in an incredibly short time, and is one of the many 
remarkable examples of what modern mechanical aids to 
labour, organisation and skill can now achieve in the way of 
work against time. In this direction of thought it was a 
striking lesson also, even toone well used to commanding and 
organising the labour of large bodies of skilled men, to 
remark how vast wasthe impression made upon the aspect of 
the Exhibition by the combined and continually overlooked 
labours of an army of many thousands . between last 
Friday night and last Monday morning; and remembering 
how comparatively little can be done at night to find how 
“ order reigned” on the morning of the opening in many 
places.’ All. was ‘changed, even on Sunday forenoon, 
though order did not. always mean completeness, or even 
an approach very near that. It is but bare justice to the 


| whole of . the department and officers who have laboured 


here under Mr. Cole, to say that, in relation to the other 
nations, even to France inclusive though its progress during 
the forty-eight hours prior to the Emperor’s advent was 
something marvellous—the skill and energy which they 
have shown with such a successful result in the arrange- 
ment of the British and Irish department, have been in the 
highest degree creditable. We have by no means proved 
ourselves through these our Saxon deputies as sons 
of Athelstan the unready. Though much is yet to be done 
we are in all our zones, certainly in all the more impor- 
tant ones, greatly ahead of our compeers. 

The arrangements of the machinery present nothing very 
novel, but are upon the whole good and free from eyesores. 
Some injustice, too, has been done to the executive by our 


| English leading papers, by the depreciatory style in which 


they have spoken of the mal-arrangement of the objects in 
the sixth zone. 

The space placed at the command of Great Britain was 
so comparatively small as to necessitate closing up the 
ranks of cases, &c., to the highest practicable point, or to 
sacrifice a large proportion of the Exhibition to the better 
display of the remainder —but it is simply an exaggeration 
to say that the British courts—for several zonal sections 
have been thrown together—are but a mass of cases, a 
village of small shops, &c. The courts look well, and at 
present, at least—what decoration may hereafter do we 
cannot say—look quite as well as the similar display of 
France, or of any of the other nations. Where practicable, 
the radial or parallel avenues across the building are also 
the lines. of division between the displays of the several 
nationalities ; but relations of space did not always permit 
this, and hence, in some cases, the visitor will find on 
passing in or out by a transverse avenue productions of 
the same country upon both his right and left sides. 

The ruling tdea of this Exhibition building, as has been 
often already stated, has been to so arrange its vast con- 
tents that circumferential transit on the part of the 
visitor shall exhaust all the like productions exhibited by 
every nation, while radial transit shall enable him to visit 
all the productions of whatever sort, appertaining to each 


nation; that is to say, we have a set of parallel curved | architecture that owed its genius to a religion, ax 


lines representing qualities or species, and another set of 





parallel or divergent right lines intersecting those and 
representing localt ies. ‘But this by no means involved of 
necessity a resort tothe form of ground plan chosen. In fact, 
the idea of arrangement finally resolves itself into a set of 
ordinates of place and a set of abscisse of kind, and it is 
obvious that any rectangular building would fulfil all the 
conditions required for these quite as well, and in some 
respects better, than the curvilinear plan adopted. Unless 
we be greatly mistaken, one plan at least was suggested to 
the commissioners of 1851, in reply to their circular of 
inquiries, in which, by a number of parallel rectangular 
buildings, the very same notion was proposed being carried 
out. Passages along the lengths of these parallelogram sheds, 
passing from end to end, pierced through the whole of the 
productions of every country, transverse passages at certain 
intervals piercing through all the parallelograms gave 
access to the like orders of products of the whole Exhibi- 
tion. A building thus constructed would be much less 
costly, and, perhaps, more convenient than the existing 
one. It would, at least, be free from a difficulty 
that the latter has had to encounter, as a geome- 
trical consequence of its design, and would admit 
of the adaptation somewhere within its cincture of 
a grand 1 for the state ceremonies, in which the 
existing building is totally deficient; for what is called the 
vestibule, and is said to have been intended for such uses, 
is by waut of size quite useless for sucha purpose. Indeed 
it seems to us almost a matter of regret that, the central 
garden space was not made somewhat larger, and in 
part covered in by a great rectangular hall for the cere- 
monies of medal bestowing, &c., in-place of as is ramoured, 
transferring these to the old Exhibition building in the 
Champs Elysées. We say rectangular—for notwithstanding 
whatever may be maundered about the type and pattern 
of ancient collosceums, and even the new elliptical lec- 
ture hall that is to be at South Kensington—we hold 
that for great human ga:herings, whether we regard it 
upon principles zsthetic, acoustic, opti a', architectural, 
or from the point of view of theatrical effect, the rectangu- 
lar form is the best. 

In what we have said above as to the geometric proper- 
ties of the design of the building in the Champ de Mars it 
will be almost gathered that we allude to the fact that the 
floor-space of the successive zones, going outwards from the 
centre, varies as the breadth of the zone, and as the sguare 
of the mean radius of the zone. The result is'that the 
absolute floor area of the zones—even were they of equal 
breadth—increases at an enormously rapid-rate, and as a 
consequence of this, that to fit the floor area of each to the 
demand for space within it, requires a narrowing of breadth 
that has taken away much of dignity from’ the interior at 
various points, or otherwise a useless covering in of width, 
to the sacrifice of space needed further outwards from the 
centre, the total available surface being no more than the 
Champ de Mars, with a cincture of park after all. Large, 
however, as is the space afforded as a consequence of these 
conditions by the broad second zone for the machinery, 
&c., and whether or not it will be in q// parts well and 
adequately filled or not, as to which at present we can 
pronounce no opinion, in certain departments there appears 
to have been found a want of space, for in some of the 
adjunct sheds in the park intended Oo foreign railway plant 
and carriages, &c., are being placed machine tools, and 
some of great excellence also, which certainly ought to 
have been located amongst their compeers in the machinery 
zone. . This is not a solitary instance of such subdivision 
and separation of objects that should. have been placed 
together ; and the result must prove distressing and time- 
consuming to the jurors, and very detrimental to the 
exhibitional interests of some of the exhibitors. Indeed, 
however much the enormous constellation of near and 
distant annexes, including the agricultural shed at Billan- 
court, may add to the interest and amusement of the mere 
sight-seer, we have very little doubt but that all who come 
to see and to study or learn at this Exhibition, especially 
those straitened for time, will before summer be over 
unite in declaring the isolated parts of the Exhibition in the 
park a time-consuming and deceptive evil. : 

Of the park itself we are disposed to write with some 
reserve, considering the fact that over a large portion of its 
surface the soil is either not yet dressed to form or not 
planted. But so far as, in-imagination, we can anticipate 
its completed future, our strong conviction is that it will 
prove an abomination to the eye of education and of good 
taste. 

Had its space been left, comparatively unencumbered, 
to nature and the landscape gardener, it is possible that it 
might have been made an object of great beauty, and that the 
the quietude of grassy slopes and sylvan recesses, and the 
brilliancy and fragrance of flowers, might have formed a 
delicious contrast and retreat from the heat and turmoil, 
noise and crowd of the Exhibition itself. But this has 
been all lost sight of by crowding its surface with no end 
of buildings: of the : most heterogeneous, bizarre, incon- 
grous, and often perfectly hideous character. Nowhere, 
even now, cana vista at once be taken into view without 
the eye and mind becoming pained by these incongruities, 
which sometimes are not short of the ludicrous. 

The cylindrical stump of an artificial rained Roman tower 
is in the foreground, with Swiss cottages at oneflank, infront 
of which a gigantic hydraulic ram stands out of the ground; 
while rockwork, and a plastic Ottoman thing intended 
for a mosque, with a tiny minaret and the door for the 
muezzin to call the faithful to prayer not much larger than 
that of a dog-house, may be backed by a double whirligig 
sort of skeleton iron windmill, and. that over all by the 
scarlet tower of the lofty iron lighthouse. Turn which 
way one may in the so-called park, the eye is vexed with 
such: -bizarrerie, not to advert to the abominations 
to all architectural truth and good taste that have 
been perpetrated under the name of Egyptian temples, 
hideous things in lath and plaster and inharmonious poly- 
chrome that would amaze a Pharaoh could one rise from 
the dead and find that such barbarisms were meant to give 
the modern world a notion of that solemn and —_—_ 

its 
grandeur of character to the ponderous intractability of the 
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mighty blocks of syenite that formed its substance. We 
are compelled to say that we much doubt that now any- 
thing that French good taste or the skill of the gardener or 
any oneelsecan ever redeem this park from being, to the eye 
of educated taste and refinement, merely a sort of huge 
Cremorne, a costly and gigantic tea garden. Doubtless for 
the million it will have its attractions, as the towrniquets 
at the entrances may hereafter prove. 

These unfortunate results seem to have come of letting 
every nation that had a space allotted deal with its piece 
of the park as it pleased, freed from all central control, 
though it cannot be concealed that the French end of the 
park, where its arrangement has been all her own, is very 

ar from impressing one with a sense of congruity. 

As to the building itself, in its architectural or xsthetic 
aspect from within, it only partially deserves the dispraise 
which has been bestowed upon it by our newspapers. 
Though nowhere presenting any grand or striking coup 
@eil it is nowhere really displeasing, and viewed from any 
point whatever from within the great machinery zone has 
a certain impressiveness and majesty owing merely to its 

at dimensions in width and in height, almost unbroken 

y horizontal divisions and by its grand flowing curved 
lines. Externally the effect is singular, but neither good, 
suggestive, nor impressive ; even its great size is masked 
and lost by the wood of building oddities with which it 
has been surrounded. Tue topmost parts of the square- 
bodied plate pillars which rise externally above the eave 
of the roof, and are so designed in order to take off the 
lateral thrust of the curved roof ribs while yet avoiding 
the use of any internal tie bars, form an ugly feature that 
is scarcely mitigated by the rather elaborate ornaments in 
relief of shields and wreaths which have been designed in 
connection with the lon staves, carrying pennons or 
gonfalons that have beet Ted upon each. “i 

There is one view, and but one however, in or about the 
building which is really a redeeming feature by its archi- 
tectural grandeur, dignity, and size. Whether we look 
upwards at the grand entrance to the building from the 
centre or either extremity of the Pont du Jena, or turning 
round, look from the grand entrance, down the finely 
sloping broad gravelled roadway, with its gilded and 
decorated festive masts ranged at either side, and su 
porting the immense awning of deep rich green cloth, 
parsémé with golden bees, and loo up and sustained 
for its whole vast length by golden transverse and 
diagonal cordage, the effect is grand, and worthy of the 
occasion and the place, and will be even exalted when 
the grass and flowers shall come forth to give their harmo- 
nies and colour contrasts to that which even now is rich 
in colour. As to the ventilation of the building itself, we 
had best see what the summer sun may bring forth, should 
summer itself come forth tu us this year at all. 

At present, with the thermometer about 45 deg. Fahr., 
and “a keen and nipping air” carreering through the 
transverse the draughts are hard enough to bear, 
and externally along those portions of the cincture of the 
building which may happen to be near about the tangents 
in the Tooction of the wind, the concentrated blast that 
comes round is at times painful; the former can be modi- 
fied at will, the latter as a consequence of the form of the 
building, must always remain beyond control. 

We purposed when commencing this article, to have 
given some general indications of the mechanical rich- 
ness of the contents of the building, but in endeavour- 
ing to convey to those at a distance some general notion of 
the building, in its local and external relations, we have 
found our writing take something inevitably of the ex- 
panded character and size of the subject we have been 
dealing with, and so we must confine ourselves to a 
limited notice of particular objects exhibited. Mean- 
while, we can assure our readers of all classes, that they 
will find more than enough of objects, new, or otherwise 
important, to reward a week’s visit to Paris, with the mere 
view to professional information, or business acquisition. 

The few jurors:who had arrived in Paris in time for the 
opening ceremony have had no meeting, nor is it very 
probable that they will be able to commence their labours 
to much p se even by the 15th of April. Altogether 
we apprehend that the Exhibition itself will scarcely be 
capable of being pronounced complete in its arrangements 
before the middle of May next, while its glories for the 
sight-seer and pleasure seeker will not culminate before 
the end of June, by which time nature will have done 
what she can to aid the gardener in the park, and as we 
may hope, sunshine and blue skies will replace the even 
still wet, wintry, and cheerless weather, to which the sun- 
shine of the opening day was only a solitary but happy 
exception. 

The great and successful effort made by our own country- 
men in Paris to be in time with their work is no small 
subject of congratulation, both to those concerned and to 
the nation at large ; it is not too much to say that it has 
astonished all who have witnessed it, and that it is can- 
didly admitted by the French press and public to bea 
remarkable instance of that determined and unflinching 
Saxon energy which has already carried our sons and our 
commerce to every quarter of the globe. It may be asked 
why such an effort should ever have been required, but 
when it is remembered how very short a time has passed 
since the main building became available for the commence- 
ment of our operations, and that a large part of our park 
was a mere bank of mud a few months ago, the necessity of 
a powerful effort will easily be understood, and we have no 
small pleasure in testifying to the spirited way in which 
both the servants of the Government, from Mr. Cole down- 
wards, and the individual exhibitors, have grappled with 
their task, and practically accomplished it. Our machinery 
court, crowded to excess, and containing the productions 
of some of our first makers in every department, and a 
host of others honestly ambitious of distinction, has been 
filled with its exhibits for some weeks, and many an in- 
dignant exhibitor whose credulity in accepting the dicta of 
the Imperial commission in the first instance was much 
grea..r than his subsequent patience, had himself and bis 
wares transported to the Champ de Mars long before either 
were wanted. 








The steam connections from the boiler-house in the park: 
to the driving engine within the building, were unaccount- 
ably delayed in completion, and most of the bends within 
the building had eventually to be made of copper, in Paris, 
at great expense, in order to save time. It was only on 
Saturday evening last that the final length was delivered 
by the French contractor; it was accompanied by that 

entleman’s little account, and an intimation that he was 
ill and could not attend to the matter himself; the pipe 
was too short, and the feelings of the engineer officers 
in charge may be more easily imagined than described. 
However, the French are mighty coppersmiths, the pipe 
was stretched in the night, and the next day, Sunday 
31st, our driving engines were started for the first time. 
But at starting with all the machinery ready to be driven 
on Monday (the opening) morning, a break down occurred, 
the steam-pipe gave way between the boilers and the 
building, an accident which had well-nigh frustrated all 
efforts to make a creditable appearance before his Imperial 
majesty. 

On entering the building, as we have said, the Emperor 
turned to his left in the first great circle, and ascending 
the stairs to the central gallery, proceeded by it to make 
the circuit of this vast machinery court, in which are 
assembled or assembling representative objects of me- 
chanical art from every quarter of the globe. If we follow 
him we shall see just what he saw, viz., nearly every 
known type of machine in every possible state of prepara- 
tion, a favoured few only having attained completion. To 
attempt to describe anything under these circumstances 
would simply be absurd; but it may be interesting to our 
readers just to hear the names of the more prominent 
exhibitors, and some of their exhibits which came within 
the reach of the Imperial glance on Monday last. 

One of the most striking objects we have ever seen in 
any exhibition is formed by the group of three trophies of 
copper work, displaying the manufactures of the three 
leading French firms in this trade, viz., MM. Letrange et 
Cie., of St. Denis, Havre, and Romilly; MM. J. J. 
Lavassiere et fils, of Paris; and MM. Estivant fréres, 
of Ardennes. They stand at the foot of the stairs on the 
left, and reach with their top almost to the lofty roof of 
this part of the building ; the value which they represent 
in wrought copper of every form, from the smallest nail to 
the largest tubes, boiling pans, and fire-box plates, must 
be enormous. We cannot pretend to describe them, nor 
do we propose to do so with any of the objects we are 
about to mention, save onlyas giving some little idea of what 
will hereafter be seen when all is complete. On the op- 
posite side of the stairs the Forge of Dars sur Moselle is 
represented by a large collection of rolled iron in the 
ordinary sections, and by some massive gates hung on 
heavy pillars. Immediately behind these more imposing 
monuments, which have been placed here as it were to 
mark the path of the grand entrance across the machinery 
court, come the French machines for textile fabrics, 
amongst which are prominent the spinning frames and 
carding engine of M. A. Mercier, Louvres ; Schlumberger 
et Cie., Haut Rhin; and Steihelin et Cie., Bitchwiller 
Thann ; which latter firm exhibit one of George Risler’s 
patent engines. There are some large handlooms by 
Macaigne Neveux, and amongst the cloth-weaving 
machinery the names of Busetorf of Troyes, and Pierrard, 
Parpaite et fils, are prominent. Amongst this machinery 
stands a pair of compound beam factory engines by 
J. Powell of Rouen, and further on are two driving 
engines (to be used for putting the other machinery in 
motion), one at each side of the gates; that to our left is of 
the same class as that of Mr. Powell, and is much set off 
by very handsome pillars and entablature : the engine for 
driving the shafting at this point on the right is a 
horizontal by Gavrian fils of Lille. 

About this part of the court the floor is particularly 
empty, except as regards packing cases. Szarcely any of the 
French macliinery has been in motion, and much of it is in 
a very backward state. Perhaps if occupies about an 
average position as regards preparation, the extremes being 
England, who has about four-fifths of her machinery at 
work, and Italy, who has scarcely a packing-case open, and 
looks as if her ship had just come home; or perhaps China, 
who is simply represented by empty space, but who has 
her French gilders, who tell you they are working for 
“ La Chine.” 

Near Gavrian’s engine stand four hydro-extractors, with 
self-contained engines by Butfand fréres, of Lyons ; and at 
the opposite side of the building is the stall of MM. Chapujs 
fréres, containing a platinum still 40in. in diameter. 
Further on we arrive at the region of fire-clay, and re- 
cognise most of our English shapes in retorts, tubes and 
bricks done in French clay. Another large horizontal 
by Duvergier, of Paris, stands hereabouts. We may say 
here, that in this class of machine the variety in the 
Exhibition in form and quality is endless; but there is 
nothing new in principle, though there is nothing to com- 
plain of generally in the designs of the parts. Passing by 
a disjointed district, in which chocolate making, corn- 
grinding, and sundry agricultural processes are struggling 
into existence, we come to a pleasing object, consisting of 
the three-storey stand for agricultural implements exhibited 
by MM. Albaret et Cie., of Liancourt, Oise; its lower floor 
is of course on a level with the ground, and a handsome 
wooden framework, painted white and gold, supports two 
more, the upper of which is on a level with the gallery: 
the whole is fitted with implements, many of which merit 
inspection. It is one of the few exhibits in the French 
section which is quite complete. Adjacent is a half-finished 
trophy of sheet and zinc work, which we will venture to 
say will never fulfil its destined object of ornamentation. 
Hereabouts is the region of French slates, none of which 
are large or good, but some wrought tablets, &c., exhibited 
by the Commission des Ardoisiéres d’Angers, are well 
finished, and will look well when arranged. We now 
come to the locomotives, upon which however we will not 
remark at present further than to say, that the Orléan’s 
Railway Company show two, the Eastern one, the Southern 
one, the Paris and Lyons one, Graffenstaden Forges one, 
J.¥. Cail et Cie. with the Fives-Lille establishment (parti- 





cipation) one, and Boignes, Rembourg et Cie., of Com- 
mentry, a small one for guage of 3ft. Gin, That of the 
Southern Railway is six wheel coupled, and has cylinders 
to the tender, which is also a six whoal coupled, 

The Creusot engines are all in its own special annexe, 
with the great marine engines, and we shall have the 
— of illustrating several interesting works from that 
actory during the Exhibition. 

Close to the locomotives the Forges de la Loire et du 
Midi are putting up conspicuously the wood model of a 
pair of very large rolls, and we suppose are going to show 
some of their work; but there is nothing to be seen at 
present. Beside them is the stall of Degousee et Cie, 
makers of well-boring tools, &c.; this subject is one of so 
much interest in France that we think their exhibits will 
secure much attention. Near here is a rock borer, by 
M. de Laroche Colay, which we will describe and illustrate 
in a future number ; it was working apparently in a most 
satisfactory manner. 

Further on we come to a very remarkable exhibit, no less 
than a coal-winding engine complete, with a section of 
the pit framing, full sized, and the cages in; the engines are 
a pair of inverted vertical direct-acting cylinders, each 
mounted on a cast-iron frame to itself. 

From here we must pass by a host of small engines and 
other machines, and a large assortment of tools, all undergo- 
ing some of the various processes of unpacking, cleaning, and 
putting together, and arrive at the largest French horizon- 
tal, indeed, we believe the largest horizontal, engine 
anywhere in the building; it has been for some time ready 
for work, and we cannot help remarking on the extras 
ordinary accuracy of its 25-f%. geared choad, which 
moves with the most perfect precision we have ever seen. 
It is a specimen of Lille workmanship. Its present busi- 
ness is exceedingly light, in fact, except for a minia- 
ture felt hat manufactory close by, we could not see 
anything for it to drive. There was a small city of 
sewing machines a little further on, but they do not take a 
40-horse power engine to drive them. Here France 
ends in a district of rather forlorn appearance, but to be 
hereafter filled with raw materials, &c., so far as one can 
judge at present. 

The colony of Algeria is represented by four palms, a 
tent, and some samples of wood; the Netherlands by three 
railway and half-a-dozen common carriages. 

Belgium now begins ; she is very backward in placing 
her wares, but shows one of the nicest pairs of engines in 
the building—a pair of inverted verticals for coal winding. 
J. F. Cail et Cie. appear here also with tools, and under- 
neath the great organ there is a rather unappropriate sub- 
stratum of small steam engines, while close beside the 
musical instrument is a steam hammer by Auguste 
Detombay, and carpet looms from the royal Belgian 
manufactory. 

Some good carding engines and mules complete the show 
at present to be seen in this district, if we except two pair 
of driving horizontals by Demense, Houget et Cie., Aix-la- 
Chapelle ; they look like work, though they have not the 
bright Exhibition finish of some of their neighbours. 

We have now got half way round the building; and here, 
before entering Prussia, the exigences of time and space in 
relation to journalism compel us to pause. 

Paris, Wednesday night. 








MANUFACTURE OF ALUMINIUM AND ITS 
ALLOYS. 
(Concluded from p. 269.) 

SrMILaRxy to the precious metals, which in their pure state are 
incapable of being applied to any purposes of general utility, 
aluminium in its elementary condition possesses but a very 
limited sphere of useful action. A large field is, however, open 
to the employment of its various alloys so soon as experiment 
and research have sufliciently investigated the value of properly 
proportioning their different ingredients and discovered the 
special qualities of each in relation to their future development. 
Of all the alloys of aluminium the best known is that termed 
aluminium bronze, which cannot be regarded in any other light 
than in that of a misnomer, since that name has always hitherto 
been bestowed upon alloys consisting of variable proportions of 
copper and tin, sometimes combined with a small quantity of 
zinc., The term, moreover, tends to mislead the public, and to 
prejudice the sale of the ornamental articles manufactured of it 
since it conveys the erroneous idea that it partakes of the usual 
brownish-greenish colour of bronzes, and consequently requires 
to he gilded to give it the colour it actually possesses, which, 
what 1e proper proportions are observed, is exactly that of 
gold, although, as we have previously remarked, it requires a con- 
siderable amount of frequent polishing to maintain a resemblance 
in lustre to that of the precious metal. M. Paul Morin has 
made a series of interesting experiments upon the value of the 
different qualities possessed. by this newly discovered metallic 
agent. An aluminium bronze with 10 per cent. of aluminium 
can be forged in the cold, and in this manner durability and 
elasticity are conferred upon the blades of fruit knives and other 
articles. In addition, it is endowed with a property which is 
not enjoyed by brass or the ordinary kinds of bronze, and which 
is that of undergoing the process of forging, when hot, equally 
well, and perhaps better, than the finest descriptions of 
iron. When forged hot it becomes harder, more rigid, and its 
fracture presents an appearance analogous to that of cast steel. 
The great advantage of its possessing this malleability when 
heated is that it can be rolled in this condition, an operation 
which, if it had to be done in the cold, would be tedious and ex- 
pensive, owing to the excessive hardness of the alloy. When the 
thickness of a sheet is reduced to the fiftieth part of an inch, and 
it is desired to still further diminish it, the operation may be 
continued in cold successfully. This alloy may be drawn into 
wire and tubes with equal facility, thereby evincing an advan- 
tageous contrast to the ordinary alloys of copper, which, with the 
exception of brass, can neither be rolled nor drawn. The bronzes 
partially composed of tin possess so small a degree of mallea- 
bility and ductility that they are not available for the production 
of either sheets, wire, or tubes. 

The two qualities of tensile strength and resistance to impact 
or a shock similar to that experienced by a cannon when a shot 
is fired, are of a great importance in the future development of 
any alloy similar to the one in question, and we shall find that 
it possesses these properties toa very considerable extent. From 
experiments made at Paris the tensile strength of the above 
psoportioned aluminium bronze, when fresh cast, was found to 
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be between forty-five and fifty tons per square inch of sectional 
area, and when drawn into wire its strength was increased half 
as much again _ same unit of area. As a comparison it may 
be mentioned that the iron employed in the construction of 
bridges, tested under the same circumstances, gave a mean 
strength per square inch of barely twenty tons. In consideration 
of these experiments, conducted in Paris, we may quote those 
made at the Royal Arsenal, Woolwich, which agreed very closely 
with the former. It is true that one experiment made at the 
latter place gave a result but little surpassing that usually 
obtained for iron, but this exceptional inst was due to the 
fact that the alloy tested was not pure. It had not been pre- 
pared upon the premises, had been badly cast, and contained 
scories and air bubbles more than sufficient to account for the 
deterioration of its qualities. The powers of the metal were 
also tested at the Arsenal comparatively with those of the 
ordinary cannon bronze, iron, and cast steel from the celebrated 
works of M. Krupp, at Essen, and tiie annexed table demonstrates 
the relation between their tensile strength per square inch ;— 








Aluminium bronze at 10 percent... .. 90,000 Ib. 
Krupp’s cast steel os 6c. ve 96 OF ee 72,500 Ib, 
Iron (usual quality) .. «2 «+ «+ «of of e+ oe 41,300 ib. 


Cannon bronze 38,500 Ib. 


The value assumed for the aluminium bronze is the smallest 
that experiments have proved it to possess while in the condition 
of a simple casting, so that no advantage over its rivals has been 
bestowed upon it in the comparison. Special machinery and 
apparatus would be necessary to test the resistance of aluminium 
bronze to impact, but a very good idea of its merits relatively to 
those of the metals already pitted against it may be obtained by 
breaking under the hammer bars composed of them of equal 
sectional areas, a small nick or cut of equal depth being made in 
them to determine the position of the fracture. At the first 
blow bars of the three metals last in the table broke, exhibiting 
a hard molecular surface of section, while the bronze only com- 
menced to show signs of giving way after the application of nine 
or ten blows of the hammer, and it was n to subject it 
to a few more before it was ultimately broken in twain. The 
fracture, which in experiments of this description is the impor- 
tant point to notice, instead of presenting an appearance similar 
to that of the other bars, was of a fibrous character, and afforded 
strong evidence of the toughness of the material ; in fact, judg- 
ing from the results, there is no metal or alloy in existence 
which displays an equal power of resistance to the force of im- 
pact. The elasticity of a bar of aluminium bronze has been 
found by M. Tresca, a well-known anthority in scientific 
researches, to be equal to the half of that of a bar of the best 
iron ; but in this ease the bar of bronze was a cast bar just fresh 
from the mould, while the iron bar was forged, and judged to be 
in a condition for best exhibiting this particular property. Com- 
paring this coefficient with that of cast bars of brass and the 
ordinary cannon bronges, the aluminium alloy has double the 
elastic force of the former and four times that of the latter. 
One of the chief difficulties to be overcome in all castings is to 
impart a sufficient degree of fluidity to the molten metal, so 
that it may take a sharp impression of the mould and require as 
little finishing afterwards as possible. As might be expected, 
this obstacle had to be surmounted when the first casting of 
aluminium bronze was undertaken. Practice, however, soon 
conquered this t impediment, and at present what we 
may call the 10 per cent. alloy will turn out specimens far 
excelling, in point of delicacy and fidelity, any that can be pro- 
duced from those of brass and tin. At the establishment at 
Nanterre spoons, forks, knives, and numerous other articles, are 
manufactured in the foundry which eould not be made by the 
same process in either silver, brass, or German silver, ly 
because these metals are not endowed with the requisite | nim 
of fluidity, and partly because when simply cast they would not 
possess the necessary amount of hardness and rigidity. Large 
castings, including that of a cannon, have been run on the above 
premises for the express purpose of proving that in compactness, 
homogeneity, and all the other qualities of a sound material, the 
bronze is vastly superior to others having a high fusible tempe- 
rature. This last property is necessary to the comparison, since 
there are many alloys of lead and tin fusing at a low heat which 
turn out well and clean from the mould, but are of a very 
restricted application in practice. The 10 per cent. alloy cuts, 
punches, burnishes, and bears the action of the ordinary 
mechanical tools equally well with iron, steet, and other metals, 
and the facility of working the bronzes increases with the 

‘standard adopted for its composition, 

If there is one quality more than another essential to any 
material intended to play an important part in the sphere of 
general utility, it is that of being unaffected by the action of 
the atmosphere and the majority of the usual acids and chemical 
reagents. In this respect we find that aluminium bronze yields 
only to three metals— gold, platinum, and aluminum pure. More- 
over, the influence of the atmosphere upon it is limited to 
the production of a slight superficial tarnish, which readily 
disappears upon the application of a little friction. The effect 
produced by all fatty substances upon articles of brass and 
bronze in generating verdigris is well known, but they exercise 
no perceptible action upon the alloy. Citric, malic, and the 
other fruity acids produce no permanent effect upon aluminium 
bronze, although they tarnish the surface, if left for several da 
in contact with it, yet they do not form any soluble metalli 
salts analogous to the citrate of silver and citrates in general. 
It is true that vinegar attacks it after some time, but not to the 
same extent or with the same rapidity as it does silver. To 
determine what the deteriorating effect of vinegar has upon the 
alloy, two spoons of exactly the same shape and weight were 
selected for the experiment. One of them was employed ex- 
clusively in the preparation of salad, and the other in that of 
soup, and after their day’s work was over were washed and 
wiped dry. At the end of a month they were found to have 
lost each precisely the same weight, about the tenth part of a 
grain, which by previous experiments was known to be the loss 
of weight due to wear and tear, and not resulting from the 
action of any acid. Practically the effect of vinegar upon 
aluminium bronze, under ordinary circumstances, may be con- 
sidered to be inappreciable. Among the many substances whose 
contact is fatal to the purity and soundness of metals, sulphur 
may be said to rank foremost. It spares none; from platinum 
down to lead, its deteriorating effect may vary in degree, but not 
in kind. Pure aluminium is insulphurable, and this valuable pro- 
perty of resistance to sulphuration it imparts unimpaired to its 
alloys. Experiments have demonstrated that it is the only 
metal upon which the explosion of gunpowder leaves no per- 
manent traces. A pistol of aluminium bronze, after being fired 
a considerable number of times, was left uncleaned for two 
years; at the expiration of that period it was broken up, and 
the interior of the barrel was found to be covered, as was ex- 
pected, with a thick layer of the products of the combustion of 
the powder, which was entirely removed by simply washing the 
surface, and the bronze came out clear and bright. The muzzle 
of the pistol, on the contrary, which had been made of steel 
purposely, was discovered to be completely wormeaten. Many 





similar tests have since confirmed the fact rendered manifest by 
the former. The 10 per cent. alloy has a density of 7°7, which 
is — that of iron, but one-seventh less than that of gun- 
metal. 

Formerly pure aluminium was manufactured at Nanterre, but 
at present the alloys alone are made there. There are 
descriptions, or three standards of alloys made on the premises, 
and may be termed the 5 per cent., the 74, and the 10 per 
cent. ys, representing respectively the proportions of pure 
aluminium mixed with one hundred parts of copper. Particular 
care is taken that the copper is of a superior quality, and most 
of it comes from Lake Superior. It is melted in crucibles 
arranged in a manner similar to that intended for the melting of 
steel, their surface being level with the floor of the foundry. 
So soon as the copper has reached the requisite point of lique- 
faction, the crucibles are opened and the ingots of aluminium 
thrown in. The melting of this addition to the already fused 
contents causes a serious fall of temperature throughout the 
whole mass, sufficient, in fact, to restore part of the copper to 
the solid state. At this moment the contents are gently stirred 
with an iron bar, and the union of the two metals gives rise to 
a curious phenomenon. Not only is the formation of the alloy 
accompanied with a sudden and enormous increase of tempera- 
ture, but the whole surface of the fluid mass displays the most 
vivid brilliancy, attended with an extreme degree of fluidity and 
a perfect homogeneity and uniform consistency of constitution. 
Notwithstanding the many valuable qualities possessed 
aluminium bronze for constituting the material for casting 
cannon, for the manufacture of small arms, for the journals 
and bearing parts of machinery, and for a variety of applications 
to mechanical purposes, its cost will for some time prevent its 
superior excellence to the metals now in use becoming so appa- 
rent as they otherwise unquestionably would. While the 
expense in adapting it to the production of small articles, par- 
ticularly of an ornamental character, is repaid by corresponding 
advantages, the same conditions do not obtain when it comes to 
be employed in the mass; that is, that while people are ready 
to make a small sacrifice, often for no better motive than mere 
curiosity, they are by no means equally willing to make a large 
one, even though the advantages to be derived from so doing are 
manifest. 








TRANSMITTING POWER IN MINING 
DISTRICTS. 


Ir is now many years since Mr. W. G. Armstrong introduced his 
system of transmitting motive aged through a hydraulic medium, 
and up to the present time the system has gone through many 
7 of development, and has received many new applications; 

ut in the majority of instances the chief object of its adoption 
has been to obtain not alone a transmission, but a division of 
power. Thus at docks and such like places, where the numerous 
and diversified machines requiring motive power are distributed 
over a very extensive area, a steam engine, perhaps situated at a 
remote corner of the space or at some point beyond it, is made the 
prime mover of all the machines, or, as it may be very significantly 
termed, the heart of the entire system. A more i wr ~ 
between the steam engine and its functions, and the heart of the 
human frame and its functions, there is perhaps not to be found 
in the engineering art. There are the two great arterial trunks 
proceeding from the heart, and the arteries branching to the limbs 
of the system. The heart commences its pulsations, and like the 
blood flowing through the arteries, sustaining activity throughout 
the entire body, so the water is circulated through the system of 
pipes investing the various machines through which it passes, 


with capabilities of performing various functions. Dock gates are 
swung open, the vessels are hauled through, the bri are 
swung, the vessels unloaded and reloaded, the ise i 





is 
hoisted and lowered, whilst all the power required for these varied 
tions is exerted by a single engine situated a mile 
distant from some of the machines. 
- At the London Docks one engine commands more than four 
miles of pipe and supplies motive power to upwards of one hun- 
dred machines. The mains which convey the water to the machines 
technically called “pressure pipes” are subject to a steam of 
7001b. to the square inch, whilst the return pipes, when employed, 
are only subject to the hydrostatic column due to the height of 
the engine above the lowest machine. Where a plentiful supply 
of water can be easily obtained return be are not required, and 
the water after doing its work may be allowed to run to waste. 

We do not purpose here to give a minute description of the 
various applications of water pressure machinery, but we wish to 

int out where water as a medium for transmitting power may 

applied with immense advantage resulting. The latest im- 
provements in the method of transmitting and applying the power 
were fully described in THz ENGINEER, vol. xxi. page 249. 

Although water pressure is peculiarly adapted for a fractional 
distribution of power, it is none the less suited for transmitting 
the full power exerted by any machine to a far distant point 
without division being made. It often happens that a mill or a 
factory is built on the side of a river or stream of water, for no 
other object than that of procuring a cheapsupply of motive power, 
when another situation would have been more —_ in es 
respects. In mining districts, where water power can be proc 
on the spot, it is of course made use of, but should there exist a 
stream of water capable of supplying the required power, situated 
at an easy distance, and more on the immediate site of the mine, 
it is the usual practice to transmit the power from the point of 
development to the desired point on the mine, by means of a line 
of rods, either constructed of iron or wood. At the Devon Great 
Consols mine, which is the most im t metalliferous mine in 
the United Kingdom, this system is very extensively carried out. 
The mine is situated jon a hill overlooking the river Tamar, and 
commanding one of the most a landscapes in the British 
Isles. The site now occupied bya portion of the mine was that 
chosen by Turner as the spot on which to sketch one of his great 
pictures, now occupying a prominent position in the Turner 
collection, at the National lery. The subject of the painting 
is ‘‘Crossing the Brook.” Just above the bend of the river where 
the peasant girl is represented crossing the stream—perhaps it is 
not too irreverent to remark just here that it must have been 
towards the end of a prolo + drought when Turner made his 
sketch, or else he ib aedliee depth of the water -a weir is built 
across the river, and the greater portion of the water is diverted for 
the purpose of obtaining motive power for the use of the mine. 
The water is conducted along the side of the river until a fall of 
ahout twenty feet is obtained; it is then employed to give motion 
to several immense water wheels, two of which are each about 
forty feet in height and about fourteen feet wide, several lines of 
rods are made to ascend the hill to the workings of the mine, two 
or three of the lines being each much over half a mile long, it 
is the usual practice in mining districts to transmit power in this 
way, and oltiens there are to be found many powerful streams 
of water situated at not a very great distance from mining opera- 
tions demanding motive power, but not made available because a 
line of rods would involve too great an expense, and the undulating 
nature of the intervening country would perhaps render it difficult, 
if not impossible, to fully carry it out. 

A line of pipes may be laid with less than half the expense 
attending the construction of a line of rods under the most 
favourable circumstances. If the country is undulating through 
which the pipes are laid it matters but little, and if the level of 
the place requiring the power is much above the level of the place 
of where the power is developed, the loss of power in overcoming 
the hydrostatic column due to the difference of level of the two 








places, can be entirely obviated by laying a double line of pipes, 
one serving for the water to return in, and thereby counterbalance 
the column. The lines of rods are usually laid for pumping 
purposes, and the application of the to that object presents 
no culty. The expense of mai compared with rods 
would be very trifling, and the risk of damage much reduced. We 
wonder that water, which isso ada: for transmitting 
power, has not yet been for the purpose to 
which we have referred; its employment would not only form the 
best means of mates the power, but it would in many cases 
enable power to be derived from streams of water so far distant 
from mining operations, and so locally situated, as to render it 
ap oy to obtain the power in any other way. The system 
would also enable numerous machines to derive their motion from 
the same source without the expense, complexity, friction, depre- 
ciation, and liability to derangement attending the old system. 





VACUUM TUBES. 


THE little vacuum tubes which, during the past winter, have 
became so popular, and formed a leading article of sale among the 
makers of philosophical instruments, were introduced into this 
country in 1858, by Mr. J. P. Gassiott, F.R.S., shortly after their 
first construction, by Mr. Geissler, of Bonn. That a lambent lumi- 
nous electrical discharge could be made to take place in vacuo, 
had ae | previously been known, but the manufacture of closed 
tubes of varying forms so perfectly exhausted as to show the 
stratifications of the light is of more recent date, the common air- 
pump being inadequate to produce a sufficiently complete vacuum. 

_Mr. Grove, Q.C., first noticed the str:tifications of the electric 
discharge, and several continental expe imentalists obtained and 
wrote about them afterwards but the stratifications were not 
always producible, and were frequently indistinct in outline. Mr. 
Gassiott, at the end of 1857, turned his attention to the construc- 
tion of more perfect vacuum tubes. He made four at first, which 
were filled with pure mercury; the metal was then carefully boiled, 
a larger tube, 34in. long, was attached to each of the smaller 
ones to be exhausted, and the apparatus was then inverted in a 
vessel of mercury to give the desired Torricellian vacuum. Lastly 
the tubes were sealed, but after all this care only one of them 
gave distinct well defined stratifications, the others being more or 
less imperfect. He afterwards discovered that the tubes had not 
been perfectly cleaned and dried, for the slightest trace of moisture 
in vacuum tubes much impairs their action. 

The process employed by Mr. Welsh, at Kew Observatory, for 
filling barometer tubes, was afterwards modified and adopted by 
Mr. Gassiott, to make good vacuum tubes without boiling the 
mercury. This process is described in THE ENGINEER of February 
23rd, 1866, and in employing it to make vacuum tubes it is only 
necessary that the part where the exhaustion is produced should 
be of the desired shape, and that two pieces of platinum wire 
should be previously sealed in the ends of the tubes. Another very 
good method of obtaining the is by means of the Sprengel 
pump, described in this journal a few weeks back. 

The best tubes are thus exhausted by the aid of mercury, and 
necessarily afterwards contain traces of the vapour of that metal. 
Mr. Gassiott therefore tried to make tubes without mercury by the 
aid of fusible metal, but did not succeed in getting rid of the 
air. He then inserted sodium im a tube charged with pure oxygen, 
and obtained a clear stratified discharge, but the melted sodium 
caused inconvenience by ing to the sides of the tube. Lastly 
he took a tube 40in. long, 1fin. internal diameter, and inserted in 
it four pieces of caustic potash. The tube was then charged with 
carbonic acid gas, exhausted, hermetically sealed, and the flame of 
a spirit lamp employed to melt the caustic potash. The tube was 
slowly turned round, so that the fused alkali should coat a portion 
of it, and expose a large surface to the residual carbonic acid gas. 
The gas was rapidly absorbed, and the vacuum thus made no 
longer condu the discharge. This result bears out the idea of 
Faraday that electricity is a iar affection of common matter, 
therefore cannot exist without it. 

‘The Geissler tubes, as at first imported, had platinum terminal 
wires inside, and it was aly found that after a time they were 

1 — — 5 = ae o — near the electrodes 

ing ened wi e i metallic platinum deposited. 
Hence it will be noticed that all the apne tales now a sale 
have large interior electrodes of aluminium, a metal which is found 
in practice to answer much better than platinum. When the 
current is sent through the tubes continuously in one direction 
from large coils the negative terminal gets very hot, rendering a 
commutator on the coil machine for reversing the direction of the 
current a matter of necessity. 

The colour and appearance of the flames produced in the tubes 
vary with the nature of the residual gas or vapour, the dimensions 
of the tube, and the degree of exhaustion produced. It was also 
accidentally discovered that the same kinds of glass become beauti- 
fully phosphorescent under the influence of the electrical discharge. 
Therefore in many of the tubes now manufactured urns, vases, 
and other neat little objects, made of glass rich in sesqui-oxide of 
uranium, are placed inside the larger tube and in the path of the 

sch . As uranium glass under such circumstances becomes 
brilliantly phosphorescent, the effect is very pleasing. Gassiott’s 
“* revolving star” is made by mounting one or more vacuum tubes, 
on a central pivot, which is turned by any simple multiplying 
gear, and when two tubes giving light of different colours are 
— to revolve in opposite directions very fine coloured stars 
res 

Induction coils large enough to illuminate tubes eight or ten 
inches long are now on sale at a very cheap rate in the shops; the 
vacuum tubes are also now plentifully made in England and are 
moderate in price, so—as the effects produced by the apparatus are 
pleasing, and a number of electrical experiments can made by 
the use of the coil machines without the tubes—it is no wonder 
that little sets of apparatus of this kind have become highly 
— Each coil is only made to work with a certain amount 
of attery power, which must not be exceeded, otherwise the wires 
will discharge themselves through their silk insulating covering 
and spoil the instrument. 














DEATH OF Mr. Bappeey, C.E.—The death is announced, 
after along illness, of Mr. Baddeley, C.E. He was the inventor of 
the patent canvas now used by the fire brigade, the patent hose reel, 
the farmers’ fire engine (which is made by Merryweather and Sons, 
of Long-acre), and was for years connected with the Mechanics’ 
Magazine. He had for twenty been an inspector of the 
Loe Society for the Protection B Life from Fire, but owing to 
ill-health he retired a few months ago, the committee awardiug 
him £200 in consideration of his past services. 

DIstRESS IN East Lonpox.—Yesterday forenoon a body of 
unemployed men and youths, from Poplar and Millwall, estimated 
at above a thousand in number, walked in procession through the 
principal streets of London, their object being to excite sympathy 
and procure assist The pr ion was headed by a brass 
band, which played the dolorous tune, arranged as a march, ‘* We've 
got no work to do-oo-oo.” A number of banners, of rude and 
inexpensive character, were displayed at intervals in the pro- 
cession, bearing appropriate mettoes; suchas ‘‘ Work’s our want,” 
“The shipyards are empty,” “Time and strength wasting,” &c. 
The spectacle was of the most melancholy character, many fine 
looking cleanly men giving evidence by their appearance of having 
good wives at home, and possibly charming children, pinched by 
cold penury. A number of them accompanied the procession on 
each side of the street with boxes for contributions. The receipts 
would, we have no doubt, have been much greater if the carriers of 
the boxes had | d more distinct credentials of their 
authority to collect. It is to be feared that some of the un- 
=" barnacles realised the greatest profit from the demon- 
8 on. 
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FLOATING STEAM FIRE ENGINE FOR CALCUTTA, 


CONSTRUCTED BY MESSRS. SHAND, MASON, AND CO., ENGINEERS, BLACKFRIARS. 
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Pla TREWVING METROO Sf STRESCTHENING . BOILER aT STEAM, DOME 


Ix our impression of the 22nd ultimo we gave the particulars 
of the trial, and a cursory description of a floating steam fire 
engine made by Messrs. Shand, Mason, and Co., to the order of 
the Indian Government for Calcutta, engravings of which, through 
the courtesy of the firm, we are now enabled to place before our 
readers, 

The longitudinal sectional elevation of the boat shows the 
general arrangement of boilers, engines, cabins, and store accommo- 
dation. The boat was built by Messrs. Richardson, Duck, and 
Co., of Stockton, the lines being determined by them for high 
speed river navigation. She is made of the best selected plates 
substantially put together, and prepared in eleven lengths, to take 
to pieces for shipment and to put together with facility. The 
length over all is 130ft., beam 16ft., depth of hold 7ft. Gin., 
mean draught 4ft. As will be seen, the cabin accommodation 
and engine-room are large and spacious, well lighted and venti- 
lated; as beside the companion skylights—all opening—the four 
funnel casings have protected openings at top, the heat of the 
funnel causing an induced current at each end of the engine-room, 
in addition to which there is a number of side lights. 

The engine-room being large, the four boilers, with all pipes in 
connection, engine, fire pumps, &c., are put down so that every 
part is visible, open at all times to the engineer in charge, and 
easy of access, so that no part can fail at any future time through 
oxidation without his knowledge. At the after part are fixed the 
hose reels, with hose coiled for immediate use, and kept below the 
deck for protection from the weather. 

The longitudinal plan shows the general arrangement of boilers, 
engines, fire pumps, and screw shaft with thrust block, &c. It 
will be seen that a pair of direct-acting horizontal high-pressure 
engines are employed, with cylinders 12in. diameter and 15in. 
stroke; the engines are balanced with great care, all the working 

varts and bearing surfaces are made adjustabie, and pee as 
Tittle as possible on either side of piston rod, only sufficient, 
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the expansion and contraction of fire-box. The domes are welded 
and flanged, instead of being put together with angle iron. The 
boilers are made of Bowling iron, and as the diameter has been kept 
down as much as possible on account of the pressure required, and 
the furnace is as large as possible, but little space is left for cleaning; 
and as they will be fed with muddy river water the shell is made 
to separate by bolts and nuts and to draw off, exposing the whole 
of the tubes for thorough cleansing without their removal. 

A very neat arrangement for the strengthening of the manhole 
under the dome is employed. Usually the plate under the dome 
is either cut out to the size of the angle-iron ring that fixes the 


dome to shell, or a few perforations are made in the shell, so that | 


the plate is considered to retain its cylindrical form and also its 
strength; but this is not so, for when the steam is admitted in the 
dome the pressure is balanced with the steam in the boiler, and 
the tendency of the pressure is to pull the curved plate under the 
dome into a straight line, and therefore cause great strain on the 
attachment of the dome. But by the arrangement shown no 
alteration of shape can take place, as the plates over the opening 
are in a straight line in the direction of the transverse strain. 

The plan and elevation of the pumps, with air vessels removed, 
shows the well from which the water is drawn, fitted with three 
stop valves to allow one or two pairs of pumps to be worked at 
one time. 

The six pumps are of the bucket and plunger description. The 
buckets are 10in. diameter and 12in. stroke. India-rubber valves 
are fitted on the base of the pump, easy access is obtained to 
them by the removal of the cover shown. The connecting-rods 
vibrate inside the trunk, and are capable of adjustment for wear. 
The crank shaft is made of steel, and has keyed on it a mortice 
wheel, which is driven by a pinion or engine shaft. The pumps 
can be disconnected from the engines by the clutch shown. 

The six delivery pipes are carried up through the deck, and are 
fitted with swivel elbows and Captain Shaw’s stop valves, with 

ting screws for the hose. By this means six lengths of hose 





indeed, to give necessary bearing surface, the reciprocating parts 
especially being adjustable in the centre line of engine. On the 
second day’s trial a maximum speed of 240 revolutions was 
obtained, equal to 600ft. of piston, without any vibration; the 
screw alone caused a little to be felt on deck. The mean running 
of several hours was from 215 to 220 revolutions per minute. 

The engines are fitted with link motion, capable of cutting off 
the steam at one-third, one-half, and two-thirds of the stroke. 
By this means the engineer can stop or reverse them in four revo- 
lutions, The engines can be quickly disconnected from the screw 
shaft by a clutch, the same expedient connecting them to the 
pump pinions, 

With two boilers the engines made 140 revolutions per minute 
without any priming, the pressure of steam ranging from 90 1b. to 
100 1b. per square inch. Three boilers were found sufficient to 
give full power, one being left available for examination or repair. 
Kach boiler is supplied with two safety valves, waste steam pipe, 
and all necessary fittings and stop valves; any surplus steam is Ted 
through blast pipe into the waste steam pipe at funnels. 

Two donkey pumps, as shown, are connected to the steam pipes, 
and pump from bilge or river, one being sufficient to supply 
boilers. The screw propeller is three-bladed, of an increasing 
pitch from 8ft. to 9ft, 9in., of a diameter of 4ft. Gin. A worm 
wheel and screw is provided, so that with a ratchet lever, one 
a at any time move round all the machinery whilst 
standing. 

The boilers are cylindrical and tubular, the fire-boxes are also 
cylindrical. The shell is made of rings welded in their longi- 
tudinal seams. The transverse seams are butted with butt bands 
rivetted on outside. The fire-box is made on Adamson’s patent, 
in four rings, flanged on the outside, these flanges answering the 
purpose of strengthening rings to prevent collapse, while the 
curved angles of flanges allow of a slight diaphragm action to suit 





can be taken ashore and be easily managed, each hose having a 
ljin. jet on, affording every facility for attacking a fire on all 
sides at once. 

Means are provided for pumping out ships, docks, &c., by 
flexible suction pipes connected to the pumps. The entire 
machine constitutes the most powerful floating steam fire engine 
yet made, and the design and workmanship are alike highly 
creditable to Messrs. Shand, Mason, and Co. 

The diagrams shown were taken, with several others, by a 
Richards’ indicator, while running the boat through Westminster 
and Vauxhall bridges. They show the action of the valves in full 
gear, and also at first and second grades. The distance between 
the above bridges being considered just one mile, it was used as a 
measured mile, and the mean time of several runs was 4 min. 
46 sec., equal to 12°59 miles, or 10°76 knots per hour. The mean 
speed of the engines during these trials was 215 revolutions. In 
one of the runs 240 revolutions were obtained by counting appa- 
ratus—equal to 600ft. of piston per minute; and in the trial of 
pumps the water was discharged through six ljin. jets at a pres- 
sure of 120 lb, per square inch, equal to a height of 160ft. 


THE TOWN AND TRADE OF WEDNESBURY. 
WEDNESBURY is one of the most important links in the clustering 
chain of towns and villages, familiarly termed the ‘ Black 
Country,” and is associated alike with the strange traditions and 
varied industries of this remarkable district. In the Doomsday 
Book it is written Wodensborough, a name unquestionably derived 
from the Saxon god Woden, and it is reasonably conjectured that, 
in those remote times, it was the site of a Druid temple. In the 
year 916 the fair Princess Ethelfleda, daughter of King Alfred, 
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built and fortified a castle here, to ward off the troublesome 
Danes, one of whose valiant “‘sea kings” cast ever and anon a 
jealous eye towards the kingdom of Mercia. The castle does not 
seem to have caused the town to prosper very much, if we may 
judge by the value of the manor after the lapse of a century and a 
half. In a record dated a.p. 1085, we read:—‘* Wodensborough 
contains three hides. The arable land is nine carncates, one in 


|demesne, and one servant; also sixteen villaines and eleven 
| borderers have seven carncates. 


There is a mill of two shillings 
rent, and one acre of meadow, also a wood two miles in length and 
one in breadth.” The manor of Wednesbury (including Blox- 
wich), belonged at that time to the Crown, but it subsequently 
came to be possessed by the noble families of Heronville and 
Combermere. Early in the twelfth century a church was erected 
upon the crumbling foundations of Ethelfleda’s ancient castle, 
and henceforth the town began to acquire some degree of im- 
portance. Villaines and borderers from the surrounding plain 
found here a market for the produce of their carncates, and proud 
thanes begun to discover and turn to profit the hidden treasures of 
their broad acres—coal and lime, and ore—those wondrous 
weapons with which civilisation has subdued the world. There is 
no record to prove when the development of the minerals here 
commenced, but Wednesbury is, undoubtedly, the first place in 
the district, if not in the entire Midland coal-field, where, in 
Leland’s quaint phraseology, “‘men did dig for secoles.” As 
early as the year 13/5, Bradeswall, a small hamlet near Wednes- 
bury, was noted for its ‘‘cole pits,” and appears to have been 
almost entirely populated by primitive miners. Leland and 
Camden, in the account of their “‘ surveys,” both bear testimony 
to the increasing development of the coal-mining of Wednesbury 
during the sixteenth century. The latter quaintly expresses his 
doubt about the propriety of disturbing this mineral wealth. 
** Wednesbury,” he writes, ‘“‘hath coles digged out of the earth 
and mines of iron, but, whether to their commodity or hindrance, 
I leave to the inhabitants who better understand it.” In the days 
| of Queen Bess the smelting of iron commenced in the neighbour- 
| hood, but the blast furnaces were unable to produce more than 
| fifteen or twenty tons of iron each per week. They were erected 
jnear a stream of water, in a part of the parish known as Broad- 
| waters, and huge water-wheels were made to work the blast 
| bellows. The smelting was all done by means of charcoal, and 
| the wood ‘‘two miles in length by one in breadth,” referred to in 
| Doomsday Book, was soon stripped of every “‘ gnarled and knotted 
| oak,” to supply the requisite fuel. Then came Fuller’s lament 
about the loss of British timber, caused by the ironworks which 
were spreading all over the kingdom. Fuller wasa true poet, and 
he saw more beauty in sylvan dells and shady forest bowers than 
the iron trade was ever likely to afford. His lament reached the 
ears of Parliament, and a Government interference stopped the 
supplies of wood, and threatened for a time the extinction of 
Britain’s iron trade. In this dilemma up rose Dud Dudley, who, 
after much persecution and loss, proved the possibility of using 
with advantage coal as a fuel for iron making, and from that time 
the trade of the district has added, year by year, to its wonderfui 
proportions. 

At the time of the rebellion Wednesbury was a town of 
respectable importance. Its church, thrice re-built, was con- 
siderably beautified within and without. The little town beneath 
was busy with industrial iife. Potters, nailers, delvers, weavers, 
| forgemen, and bend-ware makers, were, even then, laying the 

foundation of its modern prosperity, and setting no mean example 
of skill in handicraft. Cromwell’s soldiers left traces of their 

visit here. With ruthless hand they hed the painted windows 
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of the church, pillaged its coffers, and tore down its sacred altar, 
and left it but the wreck of its former glory. Though the town 
sent forth several staunch Royalists, the people were unable to 
revenge this wholesale desecration of — 
“ The ashes of their fathers 
And the temple of their God,” 

and were forced to comply with such supplementary demands— 
cannon balls, bullets, &c.—as were made upon them. 

Another century rolled round, and steam power to be 
applied to the pect gap industries of —_ ~ 4 .~ first 
attempt to construct a colliery engine was made t. ’ 
in 1739, and, like all other “first ati Se failed. “Sassen 
ceeding efforts were put forth, and the culties were one by one 
surmounted, a great extension of enterprise took place, and a large 
population was attracted to the town. The character of these in- 
dustrial inhabitants about the middle of the last century gave to 
the town an unenviable notoriety. All sorts of brutal pastimes 


were indulged in—bull-baits, cock-fights, pigeon-flying, &c.—to 
such an extent as to make Wednesbury an acknowl rendevous 
of the “fraternity.” Charles that the ‘‘ Wednesbury 


ight sa: 

cockings ” were more famous conten the “ Derby x* of Epsom 
sin our time. The leaders of these sports were of the roughest 
as well as the toughest fibre. They stoned the guard of the mail 
coach *‘ Nimrod” for venturing toplay through their town thestrains 
of a ballad wanting in compliment to their ing ; and when the 
Wesleys came to teach and preach in the open air the mob, headed 
by one Honest Munchin—a familiar name in the Methodist annals 
of the district—attacked the clerical itinerants with such fury 
that they barely escaped with their lives. Superstition was ram- 
pant among the toilers of that day, especially among the colliers, 
who saw in every chamber of the mine a gnome or a hobgoblin. 
This condition of affairs continued in a milder form until far into 
the present century, and the artisans of Wednesb’ were not 
unfaithfully pourtrayed by Mr. Disraeli in ‘‘Sybil,” about thirty 
years ago. About that time they commenced to throw aside the 
brutality and ignorance which at once uprooted their morals and 
fettered their skill, and every year since then has revealed a sure 
and steady advancement in their intelligence and ingenuity, and 
in the consequent prosperity and importance of the town. 

Modern Wednesbury contains some 20,000 inhabitants, having 
nearly quadrupled its population within the past half century. 
In outward appearance the town has little to boast of. Like 
the Black Country towns, it seems built without design or model, 
and presents a satiety of sameness throughout. Pope’s couplet, 
slightly altered, well applies here : 

“ Street nods at street, each alley has its brother, 
One half the platform just reflects the other.” 


Three churches try to make themselves visible amid the forest 
of chimney stacks and factory roofs, all alike enveloped in the 
perennial smoke-cloud, and well-nigh a dozen Dissenting chapels 
of various denominations are half concealed amid the black maze 
of foundry walls. Eight public schools and an excellent working 
as club are also counted among the elevating institutions of 
the town. 

But whatever Wednesbury lacks in outward attraction is more 
than compensated by the achievements of its inner industrial life. 
Railway wheels, destined to roll beneath a tropical sky, or to 
glide over ice-bound plains; coach and carriage springs for every 
fashion of vehicle, from the Irish jaunting car to the Lord Mayor’s 
chariot; tubes of brass and iron in all sizes, from the tiniest coil 
to the monster flue; ironfoundry in its myriad forms, from the 
door-knocker to the kitchen range; engine fitti in bewildering 
variety, from the smallest screw to the largest beam or cylinder; 
to day engaz» the skill and plodding industry of the artisans of 
Wednesbury. . — 

There are only two works in engaged in the 
duction of rv —— and rolling stock—the Old Park Works 
(Messrs. Llo’ s, Foster, and Co.), and the Brunswick Works 
(Messrs. Walker). Both these establishments have been recently 
incorporated into one company—the Patent Shaft and Axle Com- 
pany (Limited), and the combined establishments rank among the 
largest of the kind in the kingdom. At the Old Park Works 
alone upwards of 3000 workmen are employed, at a weekly 
expenditure in wages of £5000, while the Brunswick Works, 
covering an area of twelve acres, mas 1500 more, most of 
whom are skilled artisans. In point o ement, the Bruns- 
wick Works is perhaps superior to the Old Park, although both 
establishments present a scene of activity and enterprise not 
exceeded in any other part of the Black Country. 

Railway iron is manufactured at the Brunswick Works at the 
rate of 300 tons per week, most of which is for the East Indian 
lines, and of superior quality to that in use on our ordinary i 
railways. Great care is exercised in the selection of the slabs 
composing the “‘ piles,” the top and bottom slabs being of hard 
fine grained, and the middle of to fibrous, iron. This ensures 
excellence in the quality of the “‘bloom.” The usual length of 
the rails is 28ft., and the average weight 44 cwt. When cold the 
fish-plate holes are made by a mation working with the 
accuracy of a timepiece, and the rails are Fs tested by hydraulic 
pressure, previous to being stamped with the maker’s name and 
the date of manufacture. 

Axles and tires constitute another of the staple industries of 
these extensive works, The original founder of the Brunswick 
Works, Mr. Walker, patented an improved axle, which has 
secured for the establishment almost a world-wide renown. The 
patent axle differs from the ordinary kind in the construction of 
what is technically called the “‘ faggot” or axle bar. In making 


neighbourhood, and more especially at the forges of Earl me f 
(Round Oak), G. B. Thorneycroft and Co. (Wolverhampton), 
Bagnoll and Co., Groucutt, and other well-known establishments. 
Gas strip varies in width from 1}in. to 12in., and there is almost 
as much diversity of quality. The various processes of tube-making 
may be descri in a few words. The first is that of ‘‘skelping,” 
or bending the | into a circular form ready for welding. The 
machines employed for this process are of two kinds, lecally 
known as the “hell ” and “crocodile.” The former, chiefly used 
for small sized tubes, draws the strip through a groove. The 
latter resembles an alligator’s jaw, er opening as if eager 


back 18in., with the view of affording 
and footings, for iron-plating and its backing, which may 
be applied, should it be dered at any future time 
to increase the capability of resistance of the solid masonry wall, 
The top of this wall will be level with the interior of the work 
and in the space included by it will be placed the magazines, shell 
stores, provision stores, and water tanks—the whole of which 
except the central portion, which is to be left open, will be covered 
with thick brick arches. Above the stores and magazines will 
come two tiers of gun casemates and living rooms. The construc- 
tion of the casemates will be such as to render their stability inde- 

lent of a breach in the basement wall, should one be effected, 
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for prey. The closing of the jaws upon the strip sq it 
round a groove and effectually ‘“skelps” it. The next process is 
welding, which is performed by drawing the skelped iron while 
heated through a die somewhat smaller than the tube, which, 
being reduced in diameter, is firmly closed up. The tubes 
for boilers are us “‘lap-welded,” or lapped over at the edges, 
which is very desirable to ensure safety. After the “‘ wel “ 
comes the process of ‘‘ proving” the tubes, which is done both by 
steam and hydraulic pressure. The latter method is, however, 
chiefly confined to what are termed hydraulic tubes, for marine 
boilers and other like pw 

The sizes of tubes vary from jin. to l4in. in diameter. About 
250 hydraulic tubes of the latter size were constructed here a few 
years ago for the Czar of Russia, who intended them as reservoirs 
for high pressed air for an experimental submarine boat. The 
experiment however did not succeed. Hydraulic tubes which it 
is stated are used for containing compressed air for locomotive 
engines, are made at bey see bre pa uantities for the Russian 
empire. Tubes are made for an almost endless variety of purposes— 
gas, water, steam, and hot air, coils of tubes for distilling, 
and monster tubes for lighthouse columns; ornamental tubes for 
staircase railings, and decorative window bars, ‘‘taper tubes” 
for telegraph posts are largely sent to India, where wooden = 
are either ah nee by the ravages of insect tribes, or broken down 
for amusement by seeseative ediuboes. Tubes for every con- 
ceivable purpose, and to the uninitiated for many inconceivable 
Ones, are made in Wednesbury, at the rate of millions of feet per 
annum, in iron, brass, copper, and zinc, of all sizes, and almost all 
lengths, for every market of the globe. 

The number of workshops in the supplementary branches 
of manufacture is as follows:—Coach spring 5, ironfoundry 10, 
engineering 10, gun locks 8, miscellaneous 20. The total 
number of artisans engaged in the skilled mechanical trades 


of Wednesbury exceeds 5000, and their ranks are rapidly 
extending. future of the town is bright with promise. 
Already its workmen have earned a world-wide reputation for 


their ingenuity and skill, and we cannot doubt that, as the work 
of education spreads among them, their past renown will be far 
exceeded by their future efforts, and Wednesbury will ocoupy a 
yet loftier position among the workshops of the world. 








MODERN ENGLISH FORTIFICATIONS. 


Tue change that engineering science has effected, in the 
of conducting modern warfare, is amply illustrated in the 
report which has been made for the present year by the Defence 
Cc , with ref to the progress made in the construc- 
tion of the fortifications for the defence of the dockyards and naval 
arsenals of the United Kingdom. In 1860 a committee was 
appointed to carry out a scheme of fortifications, which was 
decided on in of the results of the Crimean war, after 
which it was considered to be imperatively necessary to have a 
large addition to our fortifications and to form earthworks and 
lines of defence, to give protection to those vital points at which 
an enemy could strike, and of harbours whose ion would 
ive him sure bases of operations in positions favourable to his designs. 
e late Lord Palmerston, who carried the propositions through 
Parliament, stated that the adoption of steam poweras a mode of war- 
fare had deprived usof the advantage of our insular position, so that, 
for the purposes of aggression, England had almost ceased to be an 
island. The House agreed to expend a sum of £11,000,000 for 
this purpose, £1,500,000 of which was to be for armaments and 
floating batteries. Up to the present time £5,150,000 has been 
expended on the fortifications, and the report states that the pre- 
sent liabilities are £5,257,492. It is in explanation of this large 
increase over the estimate that Colonel Jervois, the deputy director 
of fortifications, addressed a report to the Defence Committee. 

He states that in considering what sum will be requisite for the 
completion of the works, it must be borne in mind that since the 
estimates of 1862 were made a rise of about 15 per cent. has taken 
place in the cost of labour; and that some materials, more es 
cially granite, have, owing to great demands for this stone for 
fortifications — other works, risen in price. These circumstances, 

bined with unf - 
tions on the marshy soil of the Medway, will account for the 
absence of savings, and for excesses upon the total estimates, 
amounting in to £152,000 over the amounts stated in the 
schedule of 1865. An additional £25,000 will also probably be 
required for incidental expenses, including experiments; this 
excess will be occasioned partly by the execution of the works 
being spread over a longer Ronse / than was originally contemplated, 
and partly by the expenses upon experiments being larger than 
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difficulties which occurred in founda- | 


heir exterior will consist of a wall of iron 15in. thick, and they 
will be capable of receiving guns of about eighteen tons in weight. 
The part of the work immediately behind the gun casemates ig 
designed in such a manner that four revolving iron turrets, each to 
contain two of the most powerful guns that can be worked, may be 
placed on the top; the centre of the turrets to be at a distance of 
54ft from the exterior line of the work. The turrets will thus be 
entirely independent of the casemated batteries, both as regards 
stability and the service of ammunition to the guns. 

It is worthy of notice that this scheme of works includes a 
systematic use of the submarine torpedoes which were tried by 
the Russians at Sebastopol without much success, but have since 
been extensively used by the Americans. Colonel Jervois states 
that these submarine mines will now be largely used in connection 
with forts and batteries against naval attack. For instance, in the 
case of the Channel at Spithead, these destructive agents would be 
placed between two works in the central part of the passage, and 
in such a way as to oblige an enemy’s ship to pass close to the 
forts, the fire from which would prevent their being removed. It 
would seem from the following remark that this recent innovation 
will now become a recognised mode of English defence :—**The 
mode of applying torpedoes in the most effectual manner has been 
for some time under the consideration of a committee specially 
appointed for the purpose. This committee has tried many 
experiments, the result of which, in addition to the experience 
gained in the late war in America, has shown the great value of 
submarine mines employed in connection with forts. The arrange- 
ments proposed are such that whilst our own ships can pass over 
the torpedoes uninjured, those of an enemy could be blown up.” 

The report is accompanied by a letter from Sir John Burgoyne, 
to whom this scheme of defensive works is in a great measure due. 
Some ten years since the great Duke wrote to Sir John a private 
letter, in which he pointed out that the English coast was 
assailable, and Sir John sent it to the Jimes, though marked 
private; among others Lord Palmerston was convinced of the 
danger, carried the plan through Parliament, and appointed Sir 
John Burgoyne to carry it out. This officer thus describes the 
et for the use of iron shields for the protection of the 
works:— 

“The principal consideration at the present time is as to the 
provision of iron shields for the embrasures of sea batteries — 
which should always be in a state of readiness to resist attack— 
and in certain cases the addition of iron-plated protection to the 
entire face of such batteries. The necessity for these precautions 
has arisen from the introduction of armour-plated ships of war, 
and of guns of far greater power than heretofore. The improved 
means of ion against modern ordnance, which have been 
developed since these works were first planned, are necessarily 
very costly, and it has been an object to provide the requisite pro- 
tection as economically as possible. The circumstances under 
which it is most requisite to apply iron defences on the fullest 
scale are where batteries are necessarily placed in very exposed 

i situations, and where the area of the site on which 








and isolated 

guns can be is unavoidably restricted—such as in the sea, 
or in @ very positions on shore, where foundations 
are costly, and where the works are subject to a concentrated fire 
from a large number of powerful iron - men-of-war. On the 
shore, where is not limited, where are more or less 


dispersed, or in channels where there is no probability of ships 
being able to engage batteries for a apihened veriod, it is only 
requisite to apply iron in the form of shields os strengthening 
that part of the work about the embrasures, which in batteries of 
an earthen or granite construction would otherwise be very weak. 
In cases where batteries are at a considerable height above the sea 
no embrasures are necessary, and iron shields are not required.” 
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SOUTH WALES INSTITUTE OF ENGINEERS. 
TuHeE quarterly meeting of the members of the South Wales Insti- 
tute of pore was held at the Castle Hotel, Merthyr, on Wed- 
nesday, the 27th of March, George Martin, Esq., president of the 
institute, in the chair. 
Mr. Moxham and Mr. Maynard were appointed scrutineers of 
| the balloting papers for new members, and, in the course of the 
ting, they d that the following new members had 
| been elected :— Mr. George Atkinson, mining engineer, Cole- 
| ford; Mr. P. B. Eassie, Gloucester; Mr. H. Williains Lewis, 
| Plymouth Ironworks ; Mr. Jenkins L. Thomas, engineer, Neath 
| Abbey Ironworks; and Mr. George May, chain manufacturer, 


Neath. 
| After the general business of the institution had been transacted 
ident stated that the next business was the discussion on 

















was at first anticipated. A further sum of £35,000 will be required 
to complete payments for lands and cl ights, including 
cost of surveys, &c. This latter sum represents the expenditure 
incurred on surveys, and a small part of it only would have 
b a charge upon the loan, had the national survey been 








an ordinary faggot, a number of flat bars are welded together in- 
discriminately, but in Walker’s axle a centre bar is surrounded 
by a number of smaller radial bars, all round instead of flat, so 
that there may be “‘no edgeway of the pile,” and securing the 
essential advantage of equal s on all sides. The superiority 
of this mode of construction is at once apparent, and the 
appreciation of these axles was the secret lever which raised 
the Brunswick Works from a mere smithy to its present gigantic 
proportions. Tires are made with most remarkable facility, and 
at the rate of 800 per week at this establishment alone. The 
**bloom ” is rolled, cut into the required length, and twisted into 
a circle of geometrical accuracy before it has time to cool. The 
process of welding is of course performed by steam hammers. 
Spokes, which are turned out at the rate of 300 per week, are 
chiefly made on Kirtley’s principle, by which the iron is kneaded 
— being rolled into a shape which imparts additional strength 
to the rim. 

Of railway wheels the combined establishments produce about 
700 pairs per week, of varied patterns suited to the different 
markets. For the East India Railway the style is perhaps more 
symmetrical than for any other foreign company; Scinde ranks 
next. Russia requires a strong and heavy-looking boss on the 
axle adjoining the nave, which rather mars its appearance. Amoi 
English lines, the Lendon and ‘North-Western has lately a 
rinciple, which are made here in large 
quantities. The interior of these wheels is composed of Indian 
teak wood, which bears a polish ike mahogany. By the substitu- 
tion of wood the shock produced by rapid travelling is absorbed, 
end the addition of an iron “ safety ring” secures the wheel in the 
event of the tire breaking. For mail and express trains these 
wheels are invaluable. 

The other manufactures of this establishment include wrought 
iron bridges, girders, tanks, &c., which are ulso made at King’s 
Hill, the Crescent, and other works in the locality. 

Tube-making is another staple industry of Wednesbury, of 
which town it is to some extent the speciality. There are several 
extensive works engaged in this branch, the more important 
being Church Hill Tube Works (Messrs. J. Russell and Co.), 
Crown Works (Messrs. James Russell and Sons), and the esta- 
blishments of Messrs. Whitehouse and Co. (Limited) ; Smith, 
Hecock, and Lowe; and Griffiths and Billingsley. ‘‘ Gas strip,” 
the iron of which tubes are made, is chiefly produced in the 


wheels on Mansell’s 





executed before the defence works were commenced. The total 
amount to be voted in the annual estimates for the national 
survey will be reduced by nearly the amount charged to the forti- 
fication loan for these special surveys. A further and much 
larger excess will be caused by the necessity of providing iron 
shields and iron-plated structures for sea batteries. It should be 
observed 
of the dockyards and naval harbours, great strides have been 
made in the constructiou of armour-plated ships and rifled 
ordnance, and that it is absolutely essential that the guns in many 
works of sea-defence would be protected in such a manner as to 
be capable of resisting the attack of these modern inventions, A 
large number of batteries have therefore been or are being con- 
structed for the reception of iron shields, by means of which 
alone this protection can be afforded. In some cases, and espe- 
cially where batteries in very important positions are liable to 
attack by a large force concentrating its fire upon one of them, it 
is proposed to adopt a wholly iron-plated construction. The addi- 
tional sum required for iron shields and iron-plated structures is 
estimated at £913,000. 

The eastern defences of Chatham and the site for a central 
arsenal are, however, proposed to be abandoned, which will reduce 
the a excess by £4,650,000. 

The report gives a detailed description of the works that are in 
P at Portsmouth, Plymouth, Pembroke, Portland, Dover, 
Cork, and on the Thames and Medway. e following account of 
the Horse Sand and No Man’s Land forts at Portsmouth, will serve 
to indicate the general nature of these structures. The foundations 
have been laid by Mr. Hawkshaw, C.E. ; they consist of a ring 
of masonry made of large concrete blocks, with the outer portion 
of granite. The breadth of the ring at the level at which it 
springs from the shoal is 54ft., and at 1}ft. above high water 
ordinary oes tides the breadth is 40ft. 8in., the courses between 
these levels being stepped back. The space inside the ring thus 
formed will be filled with clay and shingle, and a thick bed of 
concrete will be laid thereon, to afford foundations for the inner 
portion of the superstructure. On this broad and solid base, 
which is 210ft. in diameter, an outer wall 16ft. high, and 14ft. 
6in. thick, formed of blocks of granite and Roach Portland 
stone, is being built. is wall is constructed with holes in it 


(but not piercing the external surface) for bolts, and is set | was ver 


that, since the estimates were made for the fortifications | 


| the presid 

Mr. Bedlington’s paper ‘‘On the Duration of the South Wales 
| Coal-field.” Perhaps Mr. T. Forster Brown would open the 
| discussion by asking Mr. Bedlington some questions on the sub- 
ject. There being no response, the president again rose and said 
that at the last ting of the bers at Newport it was under- 
stood that Mr. Bedlington’s paper should be discussed in conjunc- 
tion with Mr. A. Bassett’s paper ‘‘On the Port of Newport and its 
Coal-field.” He found, from a letter he had received that day, 
that Mr. Bassett was unable to be present at that meeting, and, 
therefore, he thought they had better put that* paper off, and go 
on as far as possible with the discussion on Mr. Bedlington’s 
paper, and adjourn the further discussion till next meeting. He 
should be very glad to have the opinion of the meeting upon the 
subject. If they went on with Mr. Bedlington’s paper that would 
keep them some time, and then they could keep the discussion 
open by adjourning it till Mr. Bassett was able to be present. 

Mr. a Forster Brown said it appeared to be the wish among the 
members at the lower end of the room that the discussion on Mr, 
Bedlington’s paper should be adjourned till Mr. Bassett could 
attend, and then the two papers could be taken together. The 
president said that if that was the wish of the meeting both papers 
could stand over, but he was in hopes that some one would have 
commenced the discussion that day. 

Mr. Bedlington said he had no objection to the discussion on 
his paper being tponed. The di ion on both papers was 
then postponed till the next meeting. The president said he was 
sorry to say that Mr. Loam’s paper ‘‘On the Cornish Engine ” 
must also be adjourned. Mr. m had written to him a letter 
saying that he could not pony be there that day. The next 

per on the list to be disc was Mr. G. Cope Pearce’s “‘ On 

echanical Ventilation.” 

Mr. Wilkinson, in - 7 to an invitation from the president, 
opened the discussion. e said he was sorry to say that he had 
but very little information to give on the subject of mechanical 
ventilation; in fact, he was only a scholar, and came there to 
obtain information. At their colliery they had one of Guibal’s 
fans at work, but he must confess he did not entirely understand 
it. He wished some information as to the shutters on the plans 
accompanying the paper. 

Mr. G. Cope Pearce explained that it represented them open 
and shut. 

Mr. Wilkinson, in the course of some further observations, said 
that there was something in the shutters that he could not under- 
stand at all, and his experience of the fan was that the variation 
great, he could hardly account for it. The fan 
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worked very well at sixty and seventy revolutions per minute, and | to be employed to shut them was wrong, and he Gent that some 
i e 


consid it to be a much superior method of obtaining venti- | mode might be adopted whereby they could be m 
fw ys us He had made two | or made so as to rise up and down, slide backwards and forwards, 


lation than the machine they had before. 


self-acting, 


experiments, the results of which he had committed to paper, and | or revolve ; at any rate so made as to require but little trouble 


which the members were quite welcome to. 


and incur less danger than at present in opening them. In fact, 


A long unreportable conversational discussion took place in | that the doors might be made into machines, instead of, as at 





which memb, ut able questions to Mr. Wilkinson with- | 
out addressing the chair. At length 
Captain 


much better for the gentlemen taking part in the discussion, for | altogether. 


present, rough pieces of wood put together, and pieces of canvas 


| nailed over them. The draught in some pits was so very great 
urphy said he begged to observe that it would be | that he really wondered the boys were not often blown awa 


He would place himself in communication” wit 


those who were desirous of obtaining information, and for the | some gentlemen perfectly conversant with the matter, and if his 
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GUILBAL’S VENTILATOL. 


reporters, if gentleman would address their observations to the 
chairman, because as the discussion was then being carried on, 
it was impossible to hear the observations made. It was the rule 
at other meetings for gentlemen to address the chair, and he hoped 
the practice would be adopted at that meeting so that all might 
be benefited by the information afforded. 

Mr. Wilkinson was then asked a number of questions, his answers 
to which will be found in the accompanying tables. He also said 
that the diameter of the fan was 30ft., and the width 10ft.; he did 
not put an indicator on it b it varied so much; 40,000 cubic 
feet of air was as much as he could get by Struvé’s machine, but 
from the fan he now had he could get from 50,000 to 60,000 cubic 
feet. e engine was a separate one, but the boilers were con- 
nected with it; it used less steam than Struvé’s, but they had it in 
work for such a short time that he felt he was not in a position to 
be able to give any definite opinion on it. He was not able to say 
whether it was more economical than Struvé’s, but their engineer 
said it was. Its cost, including everything, was £1300, while the 
cost of Struvé’s was £1900 or £2000. They had had Struvé’s at 
work for fifteen years, but this one they had only had eighteen or 
nineteen weeks. He ought to add that they had repaired Struvé’s 
since it was erected, so that in fact it was a new one. In his 
opinion Struvé’s machine was most likely to get out of order, 
whilst Guibal’s fan was a strong thing, and likely to run for many 
years without requiring any repairs. He considered there was 
danger to the men in the pit if the machine wanted to be 
repa 

The following are the tables mentioned above as containing the 
information given by Mr. Wilkinson in answer to questions put to 
him with regard to the results of his experiments : 





Experiments upon Guibal’s Fan at the Middle Duffryn Colliery, 
taken near bottom of Pit, February 7th, 1867. 
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Experiments upon Guibal’s Fan at the Middle Duffrun Colliery, 
taken near bottom of Pit, March 20th, 1867. 
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NotTe.—For the first half of experiments it blew a stiff breeze from the 
west, but for the latter half it had abated. The harometer stood at 29—83, 
and the thermometer 50. Powder smoke gave the following result:— 
Travelled 60ft. in 5 seconds = 12ft. per second. Assuming area = 80 we have 
80 x 12 X 60 = 57,600 per minute; but, assuming the same area as in 
experiments, we have 83°19 x 12 X 60 = 59,896 per minute. Air going 
down to ventilate the 6ft. and 9ft. veins. Area 49 X 9°75 revolutions = 
47,775 per minute. The maximum revolutions given to anemometer by old 
ventilator (Struvé’s) 5 x Area 83° 19 = 415, which is only equal to experi- 
ment No, | on fan. 

Captain Murphy said that the whole matter of mining in this 
country was now me one of mechanical application, and he 
thought there was one small item in connection with mining 
which was mt! deserving the attention of mechanical engineers. 
He alluded to the doors used for splitting the air. He must con- 
fess he had not been down many collieries, but be had been down 
a few, and from what he saw of the doors he found that most of 
them were of the rudest character in construction, and he could 
scarcely believe such rude constructions were used, when he con- 
sidered their importance. He thought it was a subject of the 
greatest importance, especially when they were told year after 
year by Mr. Brough, her — inspector of mines, in his 
report of the number of boys killed every year by these doors. 
Children grew up to be men, and they might consider that every 
child killed was a man destroyed, and therefore when they saved 
the life of a child they saved a man’s life. He held that the 
principle of having these doors of a rude description, and for boys 





opinion was considered worthy ot attention, he would take the 
earliest opportunity of putting his ideas down on paper, which he 
would place before the members of the institution at their next 
meeting. 

Mr. John Williams, of Lletty Shenkin, gave his experience as to 
mechanical ventilation and ventilation by furnaces, and in the 
course of his observations he said he considered the fan far 
superior to Struvé’s machine, but he did not entirely agree with 
Mr. Wilkinson as to the quantity of air got by Struvé’s, and said 
that if he could get the same quantity of air by the fan as he did 
by the ventilator he should prefer the fan. 

Mr. Wilkinson pointed out the different positions of the Lletty 
Shenkin and Middle Duffryn pits, and said that if Mr. Williams 
had the fan he would get the same result. The Middle Duffryn 
pits stood side by side in the valley, whilst Mr. Williams had 
three pits—two on the mountain side, and one in the valley—a 
thousand yards distant below. Mr. Williams had the great 
advantage of having his ventilation up the mountain side, and the 
wind from the valley pit having to go up the mountain side his 
ventilation was assisted very much. 

Mr. Bedlington said that it was well-known that the principal 
mode of ventilation was by means of the furnace, and they were 
all most anxious to know what really was the best mode of venti- 
lation, the importance of which subject could not be over stated. 
So far as the discussion had gone on it showed the advantage of 
the fan over Struvé’s machine. He believed there was a gentle- 
man present who thought Struvé’s machine to be the best, and he 
should like to hear his opinion. All of them connected with 
furnaces were anxious to ascertain which was best, if they were to 
go into mechanical ventilation. 

Mr. Thomas, of Carnarvon, said he had heard what Mr. Wilkin- 
son had said about Middle Duffryn, and he thought he said that 
from Struvé’s ventilator 40,000 cubic feet of air, with eleven 
strokes per minute, was the largest quantity he could get. He 
wished to know what was the water gauge. 

Mr. Wilkinson : One inch and a-half. 

Mr. Thomas said he had been able to get from 56,000 to 58,000 
cubic feet, with only eight strokes per minute, by Struvé’s venti- 
lator. He had been connected with the mechanical mode of 
ventilation at his works for the last thirteen years. Struvé’s 
ventilator was erected in 1854, and he could say that it had 
worked very well ever since. He thought Mr. Williams had said 
that the cost of the ventilator at Lletty Shenkin was very con- 
siderable. He thought he said that several fans could be erected 
at the same cost as one of Struvé’s ventilating machines. With 
that conclusion he begged to differ. As to the result of Struvé’s 
ventilator at their pit he would observe that they got from 56,000 
to 60,000 cubic feet of air through the mine per minute. The 
length of stroke was 7ft., and working, on an average, from seven 
to eight strokes per minute; and he got in the return air-ways 
from 50,000 to 56,000 and 57,000 cubic feet per minute. He 
measured it not less than three weeks ago in the return air-way, 
and he got 57,000 cubic feet, working seven and a-half strokes per 
minute. Then with respect to the wear and tear, Mr. Williams 
had spoken of the destruction caused to the tanks. Now all he 
could say was that they had not found it necessary to make any 
repairs of any amount to their tanks; certainly they were a little 
corroded, but that was all. As regarded the fan he knew but 
—~ little; but Mr. G. Cope Pearce had made use of some words 
in his paper in which he thinks there was some difficulty in all 
mechanical modes of ventilation with respect to the safety of the 
men in the mines, and he says :—‘* We cannot shut our eyes to 
the fact that no matter how well a machine is made, still, after 
all, it is liable to stop unexpectedly. If this should take place 
what would become of the men siaaeell ? How long would 
they live with the ventilation stopped?’ Could they be withdrawn 
before the air got too foul to support life” In answer to those 
ooservations he would observe that there had been no inconvenience 
experienced by them if it became necessary to stop the machine. 
The men knew very well what to do on such occasions, and no 
accident of any kind had occurred in consequence since the ma- 
chine had been at work, now thirteen years; neither, he might 
add, had there beena single explosion. They were obliged to con- 
tendwith contorted districts, and worked with a small seam, and 
to get a quantity of air through those small seams was very ex- 
pensive. To get it through they must get greater power, and they 
could not get it by any other means than by the mechanical mode 
of ventilation. With respect to the rubbing surface he would 
observe that they passed from 56,000 to 60,000 cubic feet of air 
through the mine per minute, when the machine worked eight 
strokes per minute, and that quantity was represented by 3in. 
of water, or 5°19 = 15°57 per square foot of the area of the 
passages; and no fan could pass any important amount under 
such a drag. He meant of course the quantity passed would be 
very small. Their machine, if he would allow it, would put their 
large copper works chimney air into the colliery, although it was 
nearly 1,200ft. above the colliery, with an average temperature of 
400 deg. The great feature of Struvé’s ventilator was that a large 
body of air could be passed through it with scarcely any resistance. 
The valve surface was very large, the piston moves in water 
packing, and the resistance of the valves was scarcely appreciable; 
from yzin. to jin. of water might represent the resistance of the 
valve work. It was evident from the circumstances that the 
valve presented no appreciable pressure to render it necessary to 
place the valve work near the piston. In the blast engine, if the 
valves were not as near as possible to the piston, the condensed air 





would follow the piston, thus diminishing the of external 
air to a large amount, The principle which a 3 le Rn crag 
embody was the passage of an unlimited amount of air through 
machinery under the most unfavourable circumstances of con- 
tracted conditions in themines. Whateverthe resistance in themine 
Mr. Struvé’s machine must fill itself, but with a fan the conditions 
of resistance might be so great that, though the vanes moved with 
great velocity, the passage of air which arose from centrifugal force 
might be very small indeed. The feature, therefore, of Mr. 
Struvé’s machine was the large valve surface connected with the 
wane and airway of the colliery, pets no ——- 
obstacle to the passage of the air with the vacuum produced by 
the piston. The piston might be a solid piston, like the one at 
Messrs Nixon’s, at Deep Duffryn Colliery, or a piston with 
unappreciable friction moving in water. They were still the same 
machines; but considering how simple was the su: ion of a 
hollow gasometer form of — in water with no rubbing surface, 
it was, in his opinion, preferable to a solid piston moving through a 
case of masonry. Mr. Nixon’s machine was erected after the expira- 
tion of Mr. Struvé’s of course, any one now —_ 
put up those machines form of piston. He believed that 
Ir. Struvé had put up a of those machines. The average 
quantity of air produced by the machine was from 56,000 to 
60,000 cubic feet, with a water gauge of 3in. to4in. He had no 
hesitation in saying that furnace ventilation could never do that. 
The upcast pit where the machine was fixed was sixty-six yards 
deep, and to produce the same result by a furnace fixed in that 
pit would require 750 deg. of temperature on the upcast, which 
would be quite impracticable todo. Take the average quantity of 
air coming up the upcast to be 56,000 cubic feet per minute, and 
the average area of the airways in the mines to be 28ft., the water 
gauge having 3°5in. of water, pressure per square foot of the airway 
= 18°161b., pressure on the whole airway = 508748 lb., 56,000 +- 
508°48 1b. = 86-horse power required to draw that quantity per 
minute through the mines. 

In reply to questions Mr. Thomassaid hestopped the men three or 
four hours at the end of the week, from six o’clock on Saturday till 
eight or ten o’clock, and the stoppage was principally to examine 
the valves, for if they did not keep them clean they lost a great 
quantity of air. During the stoppage an accumulation of gas 
took place in several places, but it was generally removed in a 
couple of hours. 

The president : Then the men do not work in the pit when the 
ventilation is stopped ? 

: Mr. Bedlington: Do you work with naked lights or locked 
amps ? 

Mr. Thomas: Locked lam 

Mr. Brown said they onl s not overrate the importance of the 
question that had arisen that day, and he thought there had been 
hardly time to give it due weight and consideration at that meet- 
ing. It behoved them all to see if they could do anything them- 
selves in bringing about any improvement and the thing 
better than they had it. As to the observations of Capt. Murphy 
about the doors, he was glad that he had directed his attention to 
the subject. He had made suggestions, and said he had seen doors 
very rudely constructed. Now he (Mr. Brown) to say that 
there were many doors made self-acting, but there were a 


great many which were not. If Capt. Murphy was going to present 
a paper on the matter he should be most happy te give him all the 
information in his power; and he would advise him to endea- 


vour to devise means to do away with the doors altogether. 
They had doors of all shapes, but their business was to do away 
with them altogether. He though the discussion on m i 
ventilation had not been one-half gone » For himself he 
had not had much time to look into the matter, but he would do 
so, and be prepared to offer some observa uons at the next meeting. 
He would therefore propose that the discussion be adjourned. 

Captain Murphy seconded the proposition.* 

Mr. Wilkinson said Mr. Thomas got much more wind than he 
did, but that depended on the distance the wind had to travel. 

The discussion was then adjourned, a vote, of thanks being 
accorded to Mr. G. Cope Pearce. 





The president said the next paper for discussion was ‘On the 
Structure of Iron,” by Mr. W. Vivian. 

Mr. Adams suggested that the discussion should be adjourned , 
which was agreed to after a few questions had been put to Mr. 
Vivian by Mr. Maynard, Captain Murphy, and two or other 
members, which Mr. Vivian answered. 

The following papers were then read :—‘*On Pumping and 
Winding,” by Mr. G. Cope Pearce; and “‘On the Coal Brasses of 
the South Wales Basin,” by Mr. Adams. 

The reading of the following papers was adjourned :—‘‘ On the 
Tillery Coal Seam and Workings, Abertillery,” by Mr. T. + 
Steel, C.E.; and *‘ On Davies’ Self-acting Steam Striker,” by Mr. 
ay ne the president closed the 
A vote o to ident c t 
The bers subsequently dined under presi- 
dency of Mr. G. Martin, the vice-chairman’s duties being per- 
formed by Mr. E. Brigden. The usual loyal. and i 
toasts having been duly honoured, most ef the members Jeft to 
proceed home by train. 








SourH KensincTon M 1 during the week ending 
March 30th, 1867 on eo esday, and Saturday, free, 
from 10 am. to 10 p.m., 9696; on Wednesday, Thursday, and 
Friday (admission 6d), from 10 am. till 5 p.m., 1568; total, 
11,264; average of corresponding week in former years, 10,717; 
total from the opening of the museum, 6,613,774 

AERONAUTICAL Society oF Great Brirain.—-A m of 
members will be held at the Society of Arts, Adelphi, on Wednesday, 
the 17th April, at eight p.m., for the reading and discussion of 
papers, an og = for the advancement of tlie Society's interests. 
His Grace the Duke of Argyll has consented to preside. Any 
papers to be read at this meeting must first be submitted to the 
Council, and should be forwarded to the secretary, Mr. W. F. Brearly, 
on or before the 13th April, 

Unco’ Canny.—At a recent meeting of the chamber of com- 
merce of Dundee the chairman mentioned that no yarns or 
textile fabrics were to be sent from Dundee to the Paris Exhibi- 
tion, the manufacturers there declining to exhibit their ~~ 
solely to gratify curiosity or to aid imitation, when the high im- 
port duties charged in France prevented any —— of actual 
business being done. Machinery and ale would only manu- 
factures sent to the Exhibition from Dundee. 

Latrb’s Act FoR TEsTING CABLES AND ANCHORS.—Mr. Robert 
Galloway, C.E., chief surveyor appointed by the Board of Trade 
for passenger steamships, and inspector of anchor and cable 


—— establishments under “ Laird’s Act,” will read a , on 
Wenesday, April 10th, atthe Society of Arts, in the Adelphi, on the 
operation of that Act. It has been contended that present 


test kills the cables by stretching beyond the limits of ee. 
and that they are positively rendered unsafe by being tested. e 
do not know Mr. —— s views, whether for or against the test, 
but we know we shall have a good pa from him. A large 
number of persons have applied for tickets of admission. Mr. 
Laird himself will, we believe, preside. 

Socrery or ENGINEERS.—At the meeting of the society of Engi- 
neers, held on Monday last, W. H. Le Feuvre, ., President, in 
the chair, the following gentlemen were elected Honorary Mem- 
bers:—Sir John Herschel, Bart, F.R.S., Sir David Brewster, K.H, 
F.R.S.; G. B. — Taye ny Lyon Playfair, F.R.S., W. J. M. Ran- 
kine, F.R.S., William Pole, F.R.S., J. C. Adams, F.R.S., R. Na- 

ier, Mem. Inst. C.E., John Penn, F.R.S., Joseph Whitworth, 
ERS, Esquires; Mons. Eugene Flachat, and Herr F. Grashof. 
Members—John C. Carruthers, William Naylor, Adam Dixon, 
Alexander Chaplin, Esquires. Foreign Members—John Skwarcow, 
David Magnus, Esquires, Associates—Thomas Allcock, Thomas 
Hulburd, Esquires. 
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MACHINERY FOR TURNING CHILLED ROLLS—WEST STOCKTON IRON COMPANY. 


CONSTRUCTED BY MESSRS. CLARIDGE, NORTH, AND COMPANY, PHCENIX FOUNDRY, BILSTON. 
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h% L-NGINFERS are so seldom called upon to cut, or turn, or otherwise 
work chilled iron, that information concerning the system adopted 
by makers of rolls—albeit almost the only form under which chilled 
iron is turned—is very far from being widely diffused, and will 
therefore prove the more acceptable. In the annexed engravings 
we illustrate machinery recently supplied to the West Stockton 
Iron Company, by Messrs. Claridge, North, and Company, engi- 
neers, Bilston, prepared from drawings courteously supplied us by 
the latter firm. The engravings nearly explain themselves. 

There are two changes of speed, one for turning the necks or 
bearings of the rolls, which are not chilled, and also for turning 
grain rolls. The other is a slower speed for turning the barrels of 
rolls, which are chilled, intended for the manufacture of boiler 


Hi 
x 

|and ship plates, shect iron, tin plates, copper, &c, The lathe 
is capable of turning rolls 7ft. long on the barrel, and 24in. 
diameter, which is a size recently made by Messrs. Claridge, North, 
and Co. Figs. 1 and 2 are elevations and plan of the neck turning 
lathe, and Fig. 3 is an end view, showing the engine; Figs. 4 and 
5 show aroll in process. of turning after the bearings have been 
trued up in the centres of the first lathe, after which the roll is 
mJaced upon proper standards and revolves on its turned bearings. 
The barrel is then turned by means of a long rest, which takes its 

bearing upon the standard as shown. ; 
Whe tool is of cast steel 14in. square, and has four cutting edges 
ahout 6in. long, the operator using each edge alternately until 
they all require renovating. The hollow, shown more perfectly in 
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the enlarged section Fig. 6, is to facilitate the sharpening pro- 

cess. 

The turning of chilled rolla is a very different operation from 
ordinary turning. ‘The tool is forced up to its work by a simple 
wedge driven by the hammer, clearly shown in Fig. 6. After the 

| roll is rough turned the operator commences to use the callipers 
and straight edge, and although the tool has to be removed, and 
its place changed frequently, still the rolls are turned with very 
great accuracy. The barrels are not turned quite parallel, but are 

| hollowed towards the centre from one-sixteenth to one-eighteenth 
| of an inch, to allow for the expansion caused by the extra heat and 
k which the middle of the roll has to bear. As to speed, forty 


| wou 
' to fifty, or even sixty inches may pass over the tool per minute. 
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DOUBLE CYLINDER CORNISH ENGINE. 
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ON PUMPING ENGINES FOR TOWN WATER | 
SUPPLY.* 
By Henry Davey. 

It is an admitted fact, with the majority of engineers, that the 
Curnish or s ing engine is capable of developing a far 
greater percentage of work from a given weight of steam than any 
other type of engine employed for pumping purposes when em- 
ape under similar conditions. Nor is it always necessary 
qualify the statement with the words similar conditions, but it 
is often found that a well-constructed Cornish engine does a higher 
duty when expanding the steam five times than a rotary engine 
ing the steam eight or nine times; and, as an obvious con- 
sequence, it follows that the peculiar element of economy existing 
in the single-acting engine is not dependent on the ratio of expan- 
sion employed, but in the mode of developing and applying the 
power. Notwithstanding the advantages which it possesses over 
Its rival, the Cornish engine has not received the amount of atten- 
tion of late years which has been bestowed on the rotary engine; 
and in order that the latter engine may produce the maximum 
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economy, recourse has been had ‘to high expansive working, to 
obtain which the crude ideas of Hornblower and Wolf have n 
developed, a second cylinder has been applied, and the ratio of 
nsion increased with very good results accruing. It appears 
rather strange to the author that the inferior type of pumping 
engine should have been selected as the type to receive a higher 
state of development, and it is this, ther with the dictates of 
experience which he has had with single-acting engines, which in- 
duced him to = brief paper for discussion. a 
The gear of a acting engine requires nice adjustment and 
* Read before the Society of Engineers, April Ist, 1867. 








more intelligent supervision than doesjthat'of its rival, which’ is pro- 


bably one reason why the rotary 
also easier to apply the latter 
engine to a variable load. Buta 
massive fly-wheel and sweep-rod 
ago to the author to be out 
of place in a pumping-engine; 
for it not only requires a toe 
amount of extra space, but the 
moving parts are greater in num- 
ber; it requires more frequent 
repairs, and its period of duration 
asa nat consequence is very 
much shorter. The chief reason 
for the durable nature of the 
Cornish engine is the fact that all 
the working parts are made very 
massive. It is a great mistake 
to make an engine light and liable 
to derangement for the sake of 
economising a few tons of metal, 
especially so for waterworks pur- 
poses, where it is of great impor- 
tance that repairs should be few, 
and the engine made ing. 
The author regards it as an 
axiom that the single-acting en- 
gine possesses a iar element 
of economy, and he would now 
make a few suggestions towards a 
higher development of the type, 
anda peculiar adaptation to water- 
works purposes. Of the two types 
of single-acting engines, the beam 
engine is considered by the ma- 
jority of engineers, probably, as 
superior to the direct-acting en- 
gine, and it certainly is, inasmuch 
as, by the employment of a mas- 
sive beam, the inertia of the 
extra amount of matter to be 
put in motion enables a higher 


engine is often preferred; it is 
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degree of expansion to be em- 
ployed, and renders the mo- 
tion of the piston more uniform. 


But the direct-acting type pos- 
sesses certain other advantages, 
and when —e © pump - lo-acting e 
against a great of water with a sing! i ump, the 
weight of matter required to displace the water in the op is 





sufficient to enable’a ratio of} expansion of from’ four"to” five tobe 
employed. A well constructed Cornish engine will work much 
sweeter than a double-acting engine of the same power. There are 
no bearings in the former engine to be tedly thum ; the 
moving parts are rigid, and as long as the catchpieces are kept from 
contact with the spring beam, the motion of the piston is free from 
vibrations at a mean speed of 300ft. per minute, or a maximum 
speed of 600ft. The author is acquainted with many direct-acting 
engines, with 10ft. stroke, making fifteen strokes per minute in 
regular work. . . ae 7 
The great advantage attending this class of engine is that it 
sesses but few moving parts to keepin repair, and vies | far 
S expensive than the beam engine; also and 
therefore less expensive buildings. It has occurred to the author 
that if the direct-acting type of engine can be employed witha ratio 
of expansion of nine or ten, and an initial pressure of 60lb. to the 
square inch without risk ofinjury to the machinery, economi- 
cal results would follow; such a result cannot be obtained with a 
single cylinder. The author has endeavoured to prepare the outline 
of a design, the —- of which is to enable the former conditions 
to be complied with, by the employment of a second cylinder, thus 
obtaining a maximum ratio of expansion, without dispensing with 
the peculiar element of economy embodied on the single- engine 
and in doing so he has had six objects in view :—Ist, to reduce the 
blow impressed on the piston, consequent on a high of 
expansion in a single cylinder ; 2nd, to increase the power developed 
on a unit of surface of the piston ; 3rd, to isolate as far as prac- 
ticable the cylinders from the frigorific influence of the condenser; 
4th, to reduce the steam space between the two cylinders toa mini- 
mum; 5th, to obtain a nearly continuous flow of water with single- 
acting pumps, and 6th, to adapt the engine to the requirements 


of a variable load. ; 

In order that a high degree of expansion may be employed the 
author proposes to make the total initial in the high-pressure 
cylinder equal to 601b. to the square inch, and to expand the 
steam rather more than ten times, that the terminal in 
the low-pressure cylinder may be equal to or slightly in excess of 
the pressure of the vapour in the condenser. _ 

The engraving No. 1, represents a front elevation of the proposed 
engine, and the engraving No. 2a side elevation of the same. The 
two cylinders are placed each directly over a plunger pump, the 
plunger being directly attached to the piston-rod in the usual 
manner for direct-acting engines. The streams of water from the 
two pumps converge towards the main pipe, forming the letter V. 
An air vessel is omg | on each arm e* > Sas 
between it and the plunger pump. e nozzles, 
governor and steam ng are =e at the foot of the small 
cylinder at the right-hand side. Between the two cylinders are 
placed the nozzles containing the steam equilibrium and eduction 
valves for the large cylinder, Immediately beneath the latter 
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nozzles is placed the condenser and air-pump. It is easily seen 
from the drawing how readily the system admits of a compact 
arrangement, a 95in. and a 60in. cylinder only requiring a build- 
ing 31ft. 9in. long by 25ft. wide from out to out. % 

In the proposed design the small cylinder is 60in. and the 
large cylinder nearly 95in. in diameter, which proportion gives a 
relative area of pistons of 1 to 2°5; and as the length of stroke is 
the same in the both cases, the same relative proportion is true 
for the capacities. The steam is first admitted beneath the small 
piston, and at the completion of what is technically called the 
**in-door ” stroke, it is allowed to escape into the large cylinder 
beneath the piston, so that the “‘indoor” or up stroke of one 
piston is performed during the ‘‘out-door” or down stroke of the 
other, by which means the two plungers are made to perform the 
function of a double-acting pump. It is evident that the mean 
effective pressure on the small piston must be 2°5 times that on 
the large, since 1 to 2°5 is the relative areas of the two cylinders. 
The two plungers being of the same diameter, the author proposes 
9-9 lb. as the mean pressure in the large cylinder; this hav 
been decided, it is at once evident what must be the initi 
pressure. Steam expanded 2°5 times, with a mean pressure of 9°9, 
must have an initial pressure of 13 Ib. It is also evident that the 
mean etfective pressure in the small cylinder must be 99 x 2°5; 
but since the small piston, during its down stroke, is subject to a 
mean back pressure of 9°9, it follows that the total mean pressure 
must be 99 X3°5, which is equal to 346 1b.; for the author 
proposes not to employ an equilibrium valve for the small eylinder, 
for reasons which will soon become apparent. 

Che initial pressure may be anything in the small cylinder above 
34°06 Ib. ; and the point of cut-off must be such as to give that as 
the mean pressure. The author proposes to employ much higher 
pressures than is usual for single-acting engines, say 50 Ib. or 
60 lb. initiaL* With 60 Ib. initial, the steam must be cut off a 
little before a quarter of the stroke is completed to give a mean 
pressure of 34°6 Ib. The greatest economy would unquestionably 
arise from the employment of the higher pressure ; but the blow 
imposed on the piston would of course be tly augmented, but 
not so much as to offer any obstacle to the use of high pressures, 
the unfettered state of the piston preventing the shock which 
would otherwise occur. 

Taking the mean of the two mean pressures, we have 17°3 as the 
total load on each square inch of the collective area of the two 
pistons, and in this particular the author has but slightly increased 
the power vessel on each unit of the area. It is usual to puta 
total load of from 14 Ib to 151b. on the square inch of the pistons of 
Cornish engines ; but it must be remembered that the ratio of ex- 
pansion is more than double in the proposed engine than is usually 
employed. 

The small piston being subject to a mean back pressure per unit 
of surface equal to the mean effective pressure on the large piston, 
it follows that the former piston must be loaded to 2°5 +1 =3 times 
the load per unit of surface of the large piston, the effective load 
on the two plungers being the same in both instances, the small 
piston requiring the extra load to overcome the back pressure in 
the ‘‘out-door” stroke. This can be accomplished by putting the 
extra load in dead weight on the plunger, but in such a case the 
top of the cylinder must be kept free from pressure, demanding a 
communication with the condenser. 

The author's object is to isolate as much as possible the cylind 
from the condenser, and therefore to prevent any communication 
with the condenser, except to the top part of the large cylinder. 
He proposes to employ a steam cushion in the top part of the small 
cylinder, having a mean pressure equal to the mean effective 
pressure on the large piston, and to make the loads on the’pl 
egual. Then, although the relative areas of the two pistons is as 
1 to 2°5, and the mean pressures are as 1 to3’5, yet the mean effec- 
tive pressures are as 1 to 2°5, the any | ge atm in the small 
cylinder being employed in compressing the steam forming the 
cushion during the upstroke, which is given back again in over- 
coming the back pressure during the down stroke. 

The action of the steam in the cylinders will readily be under- 
stood by reference to the diagram (page 289). Fig. 1 represents the 
capacity of the small, and Fig. 2 the capacity of the large cylinder. 
The vertical scale represents the pressures. The steam in the small 
cylinder has an initial pressure of 60 lb. to the square inch. The 
point of cut-off is a little less than one-fourth the stroke, giving a 
terminal pressure of about 131b. to the square inch. The steam 
valve is then opened between the two cylinders, and the steam con- 
tained below the piston of the small cylinder is admitted below the 
piston of the large cylinder ; but during the up-stroke of the small 
piston it has to encounter the cushion represented at the right- 
hand of the Fig. 1, and the work expended in cushioning the 
steam is given back again during the down stroke. It will be seen 
that the condenser has no communication with the small cylinder, 
where the difference in temperature would be the greatest. The 
liability of the catchpieces striking the spring beams is greatly 
decreased by the employment of the steam cushion. Fig. 1 repre- 
sents the pressures in the large cylinder during the stroke. It is 
noticeable that the curve in Fig.1 is not a continuation of the 
hyperbolic curve in Fig. 2 on the left-hand side, and the reason is 
obvious ; for if we put ¢ to represent the capacity of the small 
cylinder, and 2’5c that of the large, and p any portion of the stroke, 
then if I be employed to represent the initial pressure, we have 
for the pressure at any point of the stroke 
ee 

cp+25em 

The valve gear of the Cornish engine, as commonly in use, forms 
no mean item in the cost of the engine. It has occurred to the 
author that there is room for simplification; he has therefore en- 
deavoured to arrange the valves in his proposed engine so as to 
admit of its being done. For the proper distribution of steam in 
the two cylinders, five valves are necessary; first, the governor 
valve, which is actuated by hand; second, the steam valve for the 
small cylinder; third, the steam-valve for the large cylinder; 
fourth, the equilibrium valve for the large cylinder; and fifth, 
the eduction valve for the same. The steam and equilibrium valves 
last mentioned admit of being placed in one nozzle, since they 
both communicate with the same steam port, but instead of 
placing them side by side, as is usually done, the author proposes 
to invert the equilibrium over the steam valve, and to the 
spindle of the latter through a hollow spindle provided on the 
former, thus enabling the simple gear shown on drawing No. 4 to 
be employed. The arrangement shown in the drawing is designed 
to give no pause at the end of the stroke, and, consequently, no 
cataracts are represented; but if it is desired to produce a pause 
it is only necessary to apply cataracts to the quadrants shown in 
the side elevation. The author would propose to have three of 
those pillars, one arranged to two valves, and the other two each 
for single valves, thus completing the set, instead of the compli- 
cated arrangement generally adopted. As this is merely a matter 
of detail it may be dismissed without further notice. The fact 
that the steam is passed from the foot of one cylinder direct to 
the foot of the other enables the steam ports to be reduced to a 
minimum. The cylinders also admit of being placed nearer to- 
gether than shown in the drawing, so that the space occupied by 
steam is scarcely anything but that occupied in the nozzles 
themselves. 

It is an admitted fact that a single-acting engine works under 
the most favourable circumstances when employed to pump with 
a plunger pump. There is also an advantage connected with the 
type of pump itself. It is the most simple, the least liable to get 
out of order, and requires the least attention; but there is the 
disadvantage of an intermitting flow of water. In the author’s 
design the two plunger pumps perform the function of a double- 
acting pump, without the disadvantages attending the latter. 

The hydrostatic column, against which the engine has to pump, 
in supplying water to towns, often varies very considerably, and it 
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[t must not be supposed that the author would limit the boiler pressure t° 
‘Oib, Much higher pressure would in many cases be desirable, 
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therefore becomes very important that a means should be provided 
for adapting the engine to a variable load. If the pump employed 
be of the Singer type the load per unit of piston is constant ; 
and should the hydrostatic column become less than that for which 
the load is designed the load should also be reduced in the same 
proportion. Since the down stroke of one piston and the up stroke 
of the other are to be performed simultaneously, accordi: g to the 
author’s design, it is evident that if the surplus power exerted in 
the down stroke of one piston can be transmitted to the ascending 
piston, the engine is then adapted for a variable load. This 
is proposed to be accomplished in the following simple manner, as 
shown on the drawing No. 1. Descending from the crosshead of 
the plunger are two rods, or small plungers, entering small 
gialon on the sides of the main pump ; these cylinders are all 
connected by means of pipes, and are to be kept filled with water. 
Then any extra load on the descending plunger, above that 
necessary to overcome the hydrostatic column and the friction, is 
at once transmitted through the water contained in the small 
cylinders just described to the ascending plunger, provision being 
made for the varying speeds of the pistons in various parts of the 
stroke by means of a small ram and cylinder attached to the pipes 
connecting the other cylinders. The small ram just alluded to 
should be of sufficient weight to descend freely under the influence 
of gravity when the rams attached to the cross heads of the main 
plungers cease to exert a pressure on it through the water. The 
objects thus to be gained are two: first, to keep the pipes and 
oylindens filled with water under the varying speeds of the two 
pistons ; and, secondly, to compensate for any egg peg might 
occur through the stuffing boxes, It is obvious, that as the up 
stroke of one piston and the down stroke of the other take place 
simultaneously the velocities during the former part of the stroke 
must differ greatly. 

The drawing No. 1 represents one pump-plunger up and the 
other down. 

If the plungers are loaded beyond that necessary to overcome 
the head of water plus the friction, the extra load is brought to 
bear on the small plunger A, and transmitted through the water 
to the plunger B. The plungers being of the same diameter, an 
equilibrium of pressures results. If the plungers moved at equal 
velocities at points of the stroke, then would the pressure 
transmitted from one plunger to the other remain constant; but 
if the velocities vary the pressure becomes intermittent. At the 
former part of the up stroke the piston acquires its greatest 
velocity, whilst at the | me part of the down stroke its speed is 
the least; it therefore follows that no pressure is transmitted 
during the former part of the stroke, consequently the mass of 
matter to be put in motion by the entering steam is greater than 
that required to displace the water in the pump, the inertia of the 
additional matter rendering the motion more uniform. At the 
same time the pressure is removed from the plunger B, and the 
full load is brought to bear on the descending plunger in the 
former part of the stroke, just when it is wanted to overcome the 
inertia of the water. 

As the ascending piston approaches the end of its stroke its 
velocity decreases, whilst the velocity of the descending piston 
increases under the accelerating influence of gravity, until the two 
masses have acquired the same velocity, when the vis viva of the 
descending mass is transmitted through the water to the ascending 
mass, and the latter part of the strokes becomes synchronous. The 
amount of energy due to the overplus load in the down stroke of 
one mass is transmitted to the ascending mass when the two pistons 
are brought to a state of rest, with no loss of energy resulting. A 
moment's reflection will suffice to show that the contrivance which 
the author has just described constitutes a hydraulic beam, which 
enables the strokes to be performed—in fact, compels —in equal 
times, and still allows the pistons free to move with varying 
velocities at different portions of the stroke, thereby preventing 
the undue strain which is thrown on the piston and its attach- 
ments when a weight of steam is suddenly admitted on the piston 
without its being able to move freely under the pressure, as is the 
case with all double-acting engines with a fly-wheel. 

To make the action and use of the hydraulic beam more readily 
understood, the author gives the following example :—Supposing 
the engine shown on the drawing No. 1 to be designed for a 
maximum lift of 300ft. and a minimum of 200ft., then the weight 
to be put on the plunger would be 70,173 lb. plus the friction, the 
plunger being 26in. in diameter, which is the weight necessary for 
the 300ft. lift. 

If the lift be reduced to 200ft., the extra 24,550 lb., which is the 
weight beyond that required to displace the water in the pump, is 
extra dead weight transmitted from the descending to the 
ascending mass, and the weight of steam required is proportionally 


The chief objection to the direct-acting engine is that the mass to 
be set in motion at the commencement of the stroke is less than 
that with a beam engine, consequently the motion of the piston 
is not so uniform when employed with the same ratio of expansion, 
which arises from a less amount of inertia in the moving parts. 
The hydraulic beam would enable a much greater weight tobe put on 
the plunger than is now done, and the velocity of the piston would 
be rendered more uniform, whilst no loss of energy could arise from 
the engine not being accurately weighted. 





JURORS AT THE PARIS EXHIBITION. 

Tue following list of English jurors at the Paris Exhi- 
bition has been made public within the last few days. As 
our readers may find it convenient for future reference we 
reproduce it here.* 

Works or Art. 

Paintings in oil, Viscount Hardinge (John Leslie, Esq.) Other 
paintings and drawings, Hon. Spencer Cowper (8. Vincent, Esq.) 
Sculpture and die-sinking, A. H. Layard, Esq., M.P. (W. Calder 
Marshall, Esq., R.A.) Architectural designs and models, J. 
Fergusson, Esq., (Lieut. Colonel Scott, R.E.) Engraving and 
lithography, R. J. Lane, Esq., A.E.R.A., and F, Seymour Haden, 
Esq., F.R.C.S. (Julian Marshall, Esq.) 

APPARATUS AND APPLICATION OF THE LIBERAL ARTS. 

Lord Houghton, Vice President. Baillie Cochrane, Esq., M.P., 
Associate Vice President.—Printing and books, George Clowes, 
Esq. (C. Rivers Wilson, Esq.) Paper, stationery, binding, painting, 
and drawing materials, Warren de la Rue, Esq. F.R.S. (F. Hankey, 
Esq.) Applications of drawing and modelling tothe commonarts, R. 
Redgrave, Esq., R.A., (H. A. Bowler, Esq.) Photographic proofs 
and apparatus, Dr. Hugh W. Diamond (Lieutenant Colonel Gordon, 
C.B., R.E.) Musical instruments, Lord Gerald Fitzgerald (Hon. 
Seymour Egerton, Ist LifeGuards) Medical and Surgical instru- 
ments and apparatus, Sir J. F. Oliffee M.D. Mathematical 
instruments and apparatus for teaching science, C. Brooke, Esq., 
M.A., F.R.S. (Lieutenant Colonel Strange, F.R.S., F.R.A.S.) 
Maps and geographical and cosmographical apparatus, Captain 
G. H. Richards, R.N. (Lieutenant Colonel A. C, Cooke, R.E., 
F.R.GS.) 

FURNITURE AND OTHER OBJECTS FOR THE USE OF DWELLINGS. 

Fancy Furniture, J. H. Pollen, Esq., M.A. Upholstery and 
decorative work, Matthew Digby Wyatt, Esq., F.S.A. Crystal 
fancy glass and stained glass, E. W. Cooke, Esq., R.A., F.R.S. 
(Henry Chance, Esq.) Porcelain, earthenware, and other fancy 
pottery, Right Hon. W. E. Gladstone, D.C.L., M.P. (J. CG. 
Robinson, ., F.8.4.) Carpets, tapestry, and other stuffs for 
furniture, Peter Graham, Esy. Paper hangings, J. G. Crace, 
Esq. Ca G. Wostenholm, Esq. (C. Asprey, Esq.) Gold and 
silver plate, Percy W. Doyle, Esq., C.B. (G. J. Cayley, Esq.) 
Bronzes and other art castings and repousse work, no juror allowed. 
Clocks and watches, C. Frodsham, Esq. Apparatus and processes 
for heating and lighting, Professor J. Tyndall, LL.D., F.R.S. 
(Rear Admiral Ryder, C.B., R.N.) Perfumery, Dr. W. Odling. 








* The names in parenthesis are associated jurors. 
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Leather work, fancy articles, and basket work, J. M. Stanl 
(F. West, Esq.) nv, tg, 


CLOTHING (INCLUDING FABRICS) AND OTHER OBJECTS WORN 
ON THE PERSON. 


Duke of Manchester President ; the Right Hon. Sir W. Hutt 
M.P., K.C.B., Associate President.— Cotton thread and fabrics. 
Malcolm Ross, Esq. Thread and fabrics of flax, William Spotten. 
Esq. Combed wool and worsted fabrics, W. Morris, Esq. (J. Law, 
Esq.). Carded wool and woollen fabrics, Edward Huth, " (H. 
S. Way, Esq.) Silk and silk manufactures, Sir B. 8S. Phillips. 
(C. 8. Haden, Esq.) Shawls, W. H. Clabburn, Esq. Lace, net, 
embroidery, and small ware manufactures, Daniel Biddle, Esq. 
(Thomas Ball, Esq.) Hosiery and under-clothing, and articles 
appertaining’ thereto, 4. J, Mundella, Esq. Olothing for both sexes, 
Lieut.-Colonel Hudson. Jewellery and precious stones, Earl 
Dudley (N. H. M. 8. Maskelyne, Esq.) Portable weapons, arms, 
and military equipment, Major-General Sir W. Gordon, K.C.B., 
R.E. (Major-General ©, Dickson, C.B., R.A.) Travelling articles 
and camp equipage, Sir 8. Baker and Edward Page, Esq. (M‘Leod 
of M‘Leod) Toys, no juror allowed. 


Propucts (RAW AND MANUFACTURED) OF MINING INDUSTRY, 
Forestry, &c. 

Mining and Metallurgy, 8. H. Blackwell, Esq. (Captain W. 8, 
Roden). Products of the cultivation of forests, and of the trades 
appertaining thereto, Hon. F. D. M‘Gee (P. L. Simmonds, Esq.) 
Products of shooting, fishing, and of the gathering of fruits 
obtained without cultivation, Professor Wyville Thomson, F.B.S, 
Agricultural products (not used as food) easily preserved, D. 
Hanbury, Esq. (Dr. T. Thomson, F.R.S.). Chemical and phar- 
maceutical products, Dr. Frankland, F.R.S. (Dr. David Price). 
Specimens of the chemical process for bleaching, dyeing, printing, 
and dressing, Sir Robert Kane, F.R.S. (Dr. David Price). Leather 
and skins, Dr. Forbes Watson, A.M., F.R.S, (J. Evershed, Esq.) 


APPARATUS AND PROCESSES USED IN THE COMMON ARTS. 


Lord Richard Grosvenor, M.P., Vice-President. H. CG. E. 
Childers, Esq., M.P., Associate Vice-President. Apparatus and 
rocesses of the art of mining and metallurgy, Warington W. 
myth, Esq., M.A., F.R.S., Pres. G. 8. (C. Le Neve Foster, Esq.) 
Agricultural apparatus and processes used in the cultivation of 
fields and forests, Jacob Wilson, Esq. Apparatus used in shoot- 
ing, Sohins tackle, and implements used in gathering fruits ob- 
tained without culture, Colonel Hon. H. F. Keane (Major Edwards, 
R.E.) Apgerrinn and processes used in agricultural works and in 
works for the preparation of food, James C. Amos, Esq. (C. Wren 
Hoskyns, Es: 5 Apparatus used in chemistry, pharmacy, and in 
tan yards, Dr. Lyon Playfair, C.B., F.R.S. (Professor T. C. 
Archer.) Prime-movers, boilers, and engines especially adapted 
to the requirements of the Exhibition, J. Scott Russell, Esq., 
M.A., F.R.S. (Captain Beaumont, R.E.) Machines and apparatus 
in general, the 1 of Caithness and Robert Mallet, Esq., 
M.LC.E., F.R.8. (John Anderson, Esq.) Machin tools, G. W. 
Hemans, Esq., M.LC.E., F.R.G.S., F.G.8, Apparatus and pro- 
cesses used in spinning and rope making, R. D. Marshall, bsg. 
Apparatus and processes in weaving, M. Curtis, Esq. Ap- 
paratus and processes for goving and for making up clothing, 
Peter Tait, Esq. (Captain Ponsonby Cox, R.E.) Apparatus and 
processes used in the manufacture of furniture, oad objects for 
dwellings, Lieut. Colonel Ewart, R.E. Apparatus and processes 
used in paper. mnebing, dyeing, and printing, Wyndham 8. Portal, 
in 





Esq. Machines, instruments, and processes used in various works, 
C. F. Beyer, itag Carriages and wheelwrights’ work, G. N. 
Hooper, Esq. arness and saddlery, Captain Fenn (Henry 


Goschen, Esq.) Railway apparatus, J. E. M’Connell, Esq., 
M.LC.E. (Sir D. Campbell, Bart.) Telegraph apparatus and pro- 
cesses, C. Wheatstone, Esq., R.R.S. (Lord Sackville Cecil.) Civil 
engineering, _— works, and architecture, C. H. Gregory, Esq., 
M.I.C.E. (Major A. Clarke, R.E.) Navigation and lifeboats, 
Captain E. Arrow. (Rev. J. Woolley, LL.D.) 


Foop (FRESH OR PRESERVED) IN VARIOUS STATES OF PREPARATION. 
Cereals and other eatable farinaceous products, and the pro- 
ducts derived from them, J, Druce, Esq. (C. Woolloton, Esq.) 
Bread and pastry, no juror allowed. Fatty substances used as 
food, milk and eggs, no juror allowed. Meat and fish, no juror 
allowed. Vegetables and fruit, no juror allowed. Condiments 
and stimulants, sugar and confectionery, G. Moffat, Esq., M.P. 
Fermented drinks, Hon. G. Howard (E. L. Beckwith, Esq.) 


LIVE Stock AND SPECIMENS OF AGRICULTURAL BUILDINGS. 
Farm buildings and agricultural works, no jurors allowed. Asses, 
horses, mules, M. Higgins, Esq. Waptais Cockerell). Bulls, 
buffaloes, &c. Sheep, goats. Pigs, rabbits. Poultry. Sporting 
dogs and watch dogs. Useful insects. Fish, crustacea, and mol- 
lusca. No jurors allowed. 


LIvE PRODUCE AND SPECIMENS OF HORTICULTURAL Works. 

Duke of Cleveland, K.G., President. Hot-houses and horticul- 
tural apparatus, Professor Balfour, M.D. (Dr. T. Thomson, F.R.S., 
also in raw and manufactured products). Flowers and ornamental 
plants, vegetables, fruit trees, no jurors allowed. Seeds and 
saplings of forest trees, Dr. J. D. Hooker, F.R.S. (Dr. Moore.) 
Hot-house plants, James Veitch, Esq. (F. W. Brady, Esq., Q.C.) 


ARTICLES EXHIBITED WITH THE SPECIAL OBJECT OF IMPROVING 
THE PHYSICAL AND MORAL CONDITION OF THE PEOPLE. 


Sir J. P. Kay Shuttleworth, Bart., Vice-President. Apparatus 
and methods used in the instruction of children, Rev. Canon 
Norris, M.A. (E. C. Johnson, Esq.) Libraries and apparatus used 
in the instruction of adults at home, in the workshop, or in 
schools and colleges, Rev. W. Rogers, M.A. (Rev. M. Mitchell, 
M.A.) Furniture, clothing, and food from all sources, remarkable 
for useful qualities bined with cheay Viscount Canter- 
bury (Nassau J. Senior, Esq.) Specimens of the clothing worn by 
the — of different countries, no juror allowed. Examples of 
dwellings characterised by cheapness combined with the conditions 
necessary for health and comfort, no juror allowed. Articles of 
all kinds manufactured by skilled workmen, no juror allowed. 
Instruments and modes of work peculiar to skilled workmen, no 
juror allowed. (Signed) ALBERT Epwakp, P. 











New Docks.—Early in February we gave an account of the ex- 
tensive docks which are now in course of construction, and rapidly 
approaching completion, at Millwall. These extensive works, 
which, with the quays and warehouses in the vicinity, will occupy 
something like 150 acres, lie south of the West India Docks, and 
have been built so as to make it easy at any time for the promoters 
of the company by which the undertaking has been projected to 
form a junction with the West India system. The most southern 
portion of the basins of the latter is separated by a very small 
interval from the most northern ay of the new works, and 
even that is now being gradually diminished. Excavations 
have been commenced under the direction of Mr. Hawkshaw, the 
engineer, to form a new basin on the south side of the West India 
Docks. This addition to the almost uninterrup ion of 
water basins now existing in the Isle of Dogs will occupy twenty- 
four acres, and has been projected principally for the reception of 
East India products, such as jute, seed, saltpetre, and cotton. It 
will at the same time afford equal facilities for ships outward 
bound to ship their cargoes, and will form a most important link 
in the chain of communication by water, which will, in a very few 
years, make the Isle of Dogs for ships what Clapham Junction is 
for railway trains. When all the projected plans are carried out 
it will be practicable for a vessel to go from the most southern 
point of the Millwall Docks to the most northern point of the 
‘West India, and to use something like half a dozen means of 
ingress and egress to and from the river.—TZimes. 
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RAILWAY MATTERS. 

Te Mellis and Eye line was opened on Tuesday. 

Tue Great Western Company have powers to build a goods 
station in Farringdon-street. 

A SELECT committee of the House of Commons is sitting on the 
subject of railway debentures, 

£50,000 has been spent by the Great Western during the last 
half-year in the reconstruction of viaducts. 

Tue Forth and Clyde Junction Company report favourably 
despite the loss of their amalgamation bill. 

THE attempts of the Great Western to raise £1,000,000 of 
capital on 6 per cent. stock has brought offers of some £250,000 
only. 

GENERAL Porrer, a gentleman of high standing, has been ap- 
pointed by the American Courts Receiver of the Atlantic and 
Great Western Railway. 

A RAILWAY accident has occurred near Madrid through a train 
from Toledo having run off the line. Two persons were killed and 
twenty-seven wounded. 

Tue total land sales of the Illinois Central Railway have been 
1,728,945 acres, for 3,429,549 dols. in cash, and 16,022,320 dols, in 
notes —together 19,451,869 dols. 

Ture question of the sale of the Moscow Railroad has been dis- 
cussed in the Council of Ministers, and a decision has been come 
to that the line is to be disposed of. 

Tue report of the West Somerset Company states that the 
receipts for the half-year show a slight falling off as compared 
with the corresponding six months. 

THE engine-drivers on the Caledonian Railway have received 
notice of an advance on their wages to the amount of 3s. per weck, 
and the labourers and platelayers have also been advanced 1s. 


PRESTON station still exists in all its wonted filth, insufficiency, 
meanness, and discomfort, and to fill the measure of its iniquities 
now dines the London morning express very poorly at an exorbi- 
tant price. 

THE maintenance of permanent way has, during the last half- 
year, cost the Great Western £158, the Great Northern £224, the 
London and South Western £156, and the London and North- 
Western £177 per mile. 

A LiverPoo. solicitor has just obtained £1800 as damages 
against the Manchester South Junction and Altrincham Railway 
for injuries he had sustained through want of lights at the Man- 
chester London-road Station. 

On Monday morning a gate was found placed across the Man- 
chester, Sheffield, and Lincolnshire line at the Dintinglevel crossing 
with the evident intention of upsetting a train at a very dangcrous 
spot. Fortunately the attempt failed. 

A CONVENTION has been concluded between the Great Eastern 
Railway Company and the administration of the Belgian State 
lines for the conveyance of goods, horses, and cattle between the 
principal Belgian centres and London, and vice versa. The route 
is of course vid Antwerp and Harwich. 

THE annual meeting of the Central Argentine Company was held 
on Friday. The report states that 122 miles of line are opened 
for traffic, and that thirty-six miles will be ready for opening in 
June next, leaving about eighty-nine miles to complete the line 
from the port of Rosario to the city of Cordova. 

Tue litigation in reference to the London, Chatham, and Dover 
Railway has been stated by the Vice-Chancellor to have become 
**a trade.” It is daily growing larger and assuming enormous 
proportions. The Court cannot reduce it, and Parliament, with 
whom the entire mischief had its origin, refuses to interfere. 

One of the apologies for the defacement of Ludgate Hill by the 
bridge of the Chatham and Dover Railway was, that public con- 
venience would be consulted, and a present made to the public by 

the opening of a foot-bridge across the road there. The railway 
company has built its bridge and footway, uses the former at its 
will, but has not opened the latter. 


Tue Stourbridge Company’s report states that the extension line 
will be opened for passenger and goods traffic on the Ist of April, 
which will give direct through communication between Stourbridge 
and Birmingham by trains running to and from the Snow-hill 
station of the Great Western Railway, and to and from the New- 
street station of the London and North-Western Railway. 


Tue traffic receipts on the Atlantic and Great Western Company’s 
lines for the month of February amounted to 383,274, dollars, and 
for the same month last year to 408,864 dollars, showing a decrease 
of 25,590 dols. The traffic receipts from the Ist of January to 
the end of February amounted to 744,411 dollars, and for the 
same period last year to 913,855 dollars, showing a decrease of 
169,444 dollars. 

Tue chairman of the Berwickshire Company states that the 
company is in a better position than last year, having a larger 
balance, while paying the same dividend. He had, however, ex- 
pected a more rapid increase of traffic, and he believed its absence 
was owing in some degree to the want of sufficient rolling stock; but 
when the North British Company is in a better position the Ber- 
wickshire line will also improve. 

Tue half-yearly ——aae the North British Railway Company 
was held on Friday at Edinburgh. There was a crowded attendance. 
The chairman said he was hopeful of effecting a considerable 
reduction in the expenses and improvement in the traffic, and 
urged the shareholders to support the bill for creating pre- 
preference stock. Some shareholders complained of the too strict 
treatment of the revenue account, and others proposed a different 
mode of arranging the affairs of the company. Eventually the 
report was approved, and the retiring directors were re-elected. 

THE Worcester, Bromyard, and Leominster report states that 
owing to difficulties experienced by the contractor the directors 
were obliged to take the chief management of the work them- 
selves, and are now in possession of the plant and materials, but 
in consequence of the inclemency of the weather the works have 
not progressed. There are 64 miles of line nearly ready, and 
when completed the Great Western Company are to run trains on 
it. The parliamentary deposit has been released, and the sub- 
scribed — is nearly exhausted, but the borrowing powers are 
untouched. 

AN unfounded complaint has been made in the Times and other 
journals, that the Brighton Company, in spite of the general 
monetary difficulties under which all the railway companies are 
labouring, is prosecuting new schemes of extension in Surrey and 
Sussex. The company has not entered into any new schemes 
whatever, but is simply applying to Parliament, as it is bound to 
do, for a formal assent to undertakings which have long been 
sanctioned by the shareholders themselves in general meeting. The 
Brighton Company is really retrenching outlay as far as possible, 
even to the extent of abandonment of several of the very lines which 
it is erroneously stated are now being promoted by the company. 

Ir is stated that the Metropolitan District railway works at 
Westminster were completed before the opening of Parliament. 
On the portion of the line between Brompton and the Broadway 
(Westminster) the works are in progress at numerous points, and 
a considerable proportion of the whole work of construction is 
finished or in hand. On the west side of the Fulham-road the 
retaining walls have been built totheir full height for some distance, 
and the remaining pesperty is now being cleared to the Brompton 
station. Between Sloane-square station and Upper Ebury-street 
nearly 200 yards of retaining wall and arching have been finished, 
and between Belgrave-street South and Buckingham-row (Victoria- 
street) a length of 830 yards is nearly completed. The engineer, 
in company with other gentlemen, has passed over the Metropolitan 
District line on an engine from Notting-hill, where the Metro- 
politan Western Extension line joins, and thence to Brompton. 





NOTES AND MEMORANDA. 


AMERICA now has 90,000 miles of telegraph lines; Europe 
60,000 ; India 3000, 

Tue first relay magnets with movable helices or coils were made 
by Morris Hall in 1851, 


THE copper product of the world is 90,000 tons a year, 48,000 
tons of which is produced in Chili. 


At a white heat all magnetism disappears; it is still sensible in 
iron when heated to a dark red glow. 

TuE bells of the Paris ornamental clocks are composed seventy- 
two parts by weight, copper; 26°56 tin; 1°44 iron. 

TomATOES placed upon a newly painted shelf to ripen will take 
up the lead in such a force as to render them poisonous. 

Ir has been estimated that a ton and a-half of water falling 
one] foot per minute will grind and dress a bushel of wheat per 
hour. 

THE mountain of Chimborazo, by its attraction, deflects the 
plumb-line at its base through an angle of seven and a half 
secon 

THE divisibility of copper is so great that a grain of it dissolved 
in an alkali will give a sensible colour to 500,000 times its weight 
in water. 

A QUICK process for getting drying linseed oil is given Dr. Dullo; 
boil the raw oil for two hours with binoxide of manganese and 
hydrochloric acid. 

IcEBERGS have been seen travelling southwards against a strong 
northward surface-current, and even forcing their way through 
ice fields in so travelling. 

A SINGLE lode in Nevada is turning out more silver and gold 
annually than did the famous mines of Potosi in their palmiest 
days, and which at one time built up a city of 160,000 inhabitants. 

Tue town of Oldham contains as many spindles as the whole of 
Switzerland. The parliamentary borough contains more spindles 
than there were in the whole of America before the war. 


THE sudden expansion of Prussia has raised her commercial 
marine from 1665 vessels to 10,202, of 1,293,138 tons ; exceeding 
that of France by over 300,000 tons, and making her the second 
commercial power of Europe. 

THE normal tuning fork established in France, a standard of 
which has been deposited in the Conservatoire of Music at Paris, 
performs 870 single vibrations per second, and gives the standard 
note A, or the A in the treble stave. 

A NEW method for manufacturing gas, by introducing petroleum 
with lime water into the retorts when charged with coal, has heen 
patented. It is claimed that the cost of the gas is 30 or 40 per 
cent. less than when made with coal only. 


COLLADON and Sturm have found that for a pressure equal to 
that of the atmosphere, mercury experiences a compression of 
0000005 parts of its original volume; water a compression of 
—* and ether a compression of 0°000133 parts of its original 

ulk. 


PLATINISED copper vessels are being introduced into Europe, for 
yurposes where heretofore those made entirely of platinum have 

en employed. The former are said to be fully as safe and re- 
liable for containing strong acids as the latter, and are of course 
very much cheaper. 

THE coal mines of Belgium produced in 1865, 11,840,703 tons 
against 10,345,330 tons in 1863, being an increase of 1,495,373 tons. 
The coal mines of the United Kingdom produced in 1863 and 1865 
86,292,000 tons, and 98,150,000 tons respectively, being an increase 
in two years of 17,858,000 tons. 

It is said if the young gnat were not devoured by fish, water- 
fowl, &c., the air would become darkened, even in this cold climate, 
by their immense multitudes, The same remark applies, with 
greater force, to the mosquiti, each female of which lays annually, 
on the surface of water, about 300,000 ova. 


THE tax of one cent on every box of matches netted the United 
States Government 1,500,000 dols. last year. 
estimate, 100,000,000 bunches or boxes of matches must have been 
used in that country during the year, or five bunches, equal to 
500 matches, for every man, woman, and child. 


Ir is found that when beats of sound are fewer than 10 or more 
than 70 per second, they are disagreeable; but not to the extent of 
producing discord. Beats from 10 to 70 per second may be re- 
garded as the source of all discord in music; the maximum of 
dissonance being attained when about 30 beats are produced per 
second. 

A sULPHATE of iron which is esteemed by dyers, according to 
M. Ch. Méne, may be produced from the slag of iron forges more 
cheaply than in any other way. It is pulverised and mixed with 
pares oP acid, then heated in an oven to eliminate the hydrated 
silica, the residuum treated with boiling water, and made to 
crystallise. 

Some idea may be formed of the rapidity with which the in- 
flammable gases in mines pour forth, by an example or two :—On 
one occasion, at Seaton-Delaval, 4900 cubic feet of gas were 
evolved in three minutes. At Hebburn Colliery, where the process 
was continuous, about 1500 cubic feet of explosive mixture were 
formed in two hours. 


THE pendulum experiments connected with the great trigono- 
metrical survey in India have shown that, contrary to previous 
theory, gravitation is less powerful as we approach the Himalaya 
Mountains ; corroborating the Astronomer Royal’s opinion that 
the strata below the mountains are less dense than those beneath 
the depressed portions of the surface. Nothing could be more 
probable than that the upheaved portions of the crust should be 
the weakest. 


For blowing the large persistent bubbles and exhibiting experi- 
ments with films, M. Plateau states that pure oleate of soda dis- 
solved with a gentle heat in distilled water in about 4 deg. of 
water, and then mixed with Price’s glycerine in the proportion of 
three parts of the oleate to 2°2 glycerine gives the best results. 
This mixture is fit for use one or two days after it has been made. 
Bubbles blown with this liquid have lasted longer than twenty- 
four hours, 


M. Marrevcci has found that if the surface of the earth at 
different altitudes be connected by a conductor, a constant current 
of electricity will flow from the lower to the higher point, the in- 
tensity of the current increasing with the difference of thealtitudes. 
Thus, between Florence and Turin the deflection of the galvano- 
meter from the current passing through it was from 15 to 20 deg. ; 
between Pontedera and Volterra from 20 to 25 deg ; and between 
Aoste and Courmayeur from 40 to 50 deg. Atmospheric changes, 
however, modify of course the effects, as do also diversities of 
latitude and geological formation. The aurora borealis and the 
variations of terrestrial magnetism are supposed to have an in- 
timate relation with this distribution of electrical conditions. 


M. Movusson wished to keep some water boiling for several hours 
in a large glass globe with a flat bottom, holding about three litres, 
and heated with gas. The ebullition was weak, although facili- 
tated by copper turnings distributed over the bottom of the vessel. 
In order to make the copper turnings assemble together above the 
flame, he caused the vessel to rotate. This immediately gave rise 
to an energetic whirlpool movement, about the axis of rotation, a 
sort of water column, eight to ten millimetres in diameter, re- 
volving rapidly, and carrying up multitudes of copper particles. 
In the midst of this column was a constant disengagement of small 
bubbles, closely approximating, and making a momentary canal 
one millimetre in diameter. No bubbles proceeded from other 
parts of the liquid. 


According to that | 





MISCELLANEA. 


A National exhibition of works of art is to be held in Leeds 
next year. 

Tue London omnibuses and cabs are believed to be the worst in 
the country. 

Firtzen American pianoforte makers are about to exhibit at 
the great show. 

THE new iron railings for Hyde Park will not be in their place 
until July, 1868. 

Tuer Thames embankment has been for some time almost deserted 
by workmen. What is the cause? 

THE levee of the Mississippi is giving way, and an inundation 
of the lower valley is apprehended. 


THE number of London cab-drivers, omnibus-drivers, and con- 
ductors licensed is more than 13,000. 

Tue site of the Manchester Town Hall is at last fixed, and 
preparations are making for the building. 

A BILL to make further provision for the enlargement of the 
National Gallery has been printed and published. 

THERE is a report that a general strike of the Dorsetshire agri- 
cultural labourers will be organized during the summer. 

A TELEGRAPHIC apparatus for taking the yeas and nays has been 
brought before Congress by the inventor, Mr. John Blackie, of 
New York. 

THE joiners and quarry-men in Barnsley and neighbourhood have 
struck work for an advance of wages and a reduction in the hours 
of labour. 

A Paris letter says that the tailors on strike there have been 
promised “‘the moral and material assistance” of their brethren 
in London. 

AN irruption of water from the Old Wheal Maitland Mine into 
the North Levant Mine, West Cornwall, has unfortunately sacri- 
ficed five lives. 

THE King of Italy has conferred on our countryman, Mr. E. St- 
John Fairman, discoverer of petroleum in Italy, the Cross of St. 
Maurice and St. Lazarus. 

AN immense majority of the French exhibitors have been charged 
a regular scale of prices, at so much per metre, for the spaces 
allotted them for exhibition. 

THE Plantagenet statues at Angers are to be deposited in honour 
where the tombs originally were erected, and the venerable Abbey 
Chapel is to be restored in all its primitive beauty. 

In obedience to the wishes of both nations, Queen Victoria has 
declined to receive the statues of English kings which the 
Emperor Napoleon had courteously placed at her service. 

Tue monitor Kalamazoo, built in the Brooklyn navy-yard, has 
14in. of side armour, and protects her guns by i5in. of laminated 
iron, which can, it is said, if necessary, be increased to 24in. 

Amonest other conveniences at the great French Exhibition will 
he a model créche, in which the children under three years of age 
of all women employed in the building will be tended and fed 
gratis. 

A TERRIBLE fire has burnt down a whole quarter of Constanti- 
nople. The dockyards of the Golden Horn are entirely reduced 
to ashes, the loss is estimated at not less than half a million 
sterling. 

TuE telegraph and express line is now open from London to 
Tientsin, the port of Pekin, China. The time occupied in the 
transmission of messages from London to Tientsin is now reduced 
to twelve days. 

Mr. Scort, registrar of the coal market, states that more than 
4,000,000 tons of coal go through the streets of London for 
delivery within four miles of Charing Cross in a year - about 
14,000 tons a day. 

THE submarine cable across Chesapeake Bay between Fortress 
Monroe and Cherrystone, has recently been underrun and repaired. 
The damage to the cable was probably caused by lightning during 
the recent thunderstorm. 


THE question of Liverpool versus Birkenhead, which has agitated 
Liverpool for more than fifteen years, is now before a committee 
of the House of Commons in the shape of a petition-from the 
Mersey Docks and Harbour Board, whose debt amounts to 
£13,444,289, to be allowed to raise more money. 


SoME very fine specimens of Madoc gold in quartz and sand, 
just taken from the new Canadian mines, have been shown in 
Toronto as well as Kingston. Jewellers pronounce it superior in 
quality to either Californian or Australian gold. 

THE Small Arms Committee appointed to select the new breech 
loading rifle for the army held their first meeting on Tuesday at 
Woolwich. Upwards of eighty breech-loaders of different patterns 
have been submitted to them for examination, and it will probably 
be a year at least before any final decision can be arrived at. 


A DETACHMENT of small omnibus steamers for the service of 
Paris, which have been constructed at Lyons, have left for their 
destination vid the Saone, the Burgundy canal, the Yonne, and the 
Seine. The present instalment is six out of twenty-four, which 
will form the complete supply. 

THE Dunderberg is upwards of 7000 tons displacement, her hull 
below the angle of the casemate is covered with iron but three 
and a-half inches thick, and the battery would be formidable if it 
were not placed behind the flimsy covering of four or four and a- 
half inch plates laid on a very weak backing. 

THE soundings for the cable between Cuba and Florida have been 
completed, and the cable will be laid next June. A submarine 
mountain 3000ft. high was discovered while making soundings. 
The average depth of the water is 5100ft. The land line has been 
commenced, and will be completed in about two months. | 

A GREAT convenience to English visiters to Paris, during the 
present summer, will be the establishment of a British Money 
Order-office within the Exhibition building. Orders on this Ex- 
hibition-office may be obtained at any Money Order-office in the 
United Kingdom, and vice versd. 


A Dayo-Swiss Society has been established for the purpose of 
making a harbour at Helsingér, on the Sound. The harbour will 
be situated north of the town, be protected by two dykes, 5450 
and 1100ft. in length respectively, and have an entrance 700ft. wide. 
~~ cost of the undertaking is estimated at ten millions of 

rancs. 


Mk. PARKIN JEFFCOCK, who met his death so heroically, while 
endeavouring to save the lives of his men at the Oaks colliery, had 
insured his live for £1000 with the Accidental Insurance Com- 
pany, and the company now decline to pay the money on the 
ground that Mr. Jeffcock was guilty of placing his life in ‘* volun- 
7 danger,” in direct contravention of a special clause in the 
policy. 

Mr. BRassky says that his firm has undertaken the contract for 
the Central Argentine Railway upon a highly satisfactory report 
from Mr. Ogilvie, his partner, who had carefully examined the 
country. They are the largest shareholders in the company, and 
are so satisfied with its prospects that they have not sold, nor do 
they intend to sell, any of their shares. They have never offered 
one for sale, nor even pledged one. 


AN invention, designed as a protection to a fireman on his en- 
trance into a burning room, has recently been tested in Quebec. 
It consists of a finely perforated brass ball, attached to the inner 
extremity of the brass nozzle of the hose, which acts as a power- 
ful rosette, throwing a heavy spray upon his person, while he is 
directing the main stream upon the fire before him—thus smother- 
ing the flames all around the holder's person, 
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NEW ROOF, LONDON BRIDGE TERMINUS, 
LONDON, BRIGHTON, AND SOUTH COAST 
RAILWAY. 

THE majority of our readers are no doubt aware that a very im- 

portant addition has recently been made to the London Bridge 

Ra lway station. The acconimodation. i Lone and Brighton 

line proving, insufficient, a new roof m erected, and the 

whole aré& of the station enlarged. 

Through the courtesy of Mr. Banister, C.E., we are enabled to 
publish engravings of this roof. The arched ribs are supported on 
two parallel rows of columns enclosing the central section of the 
station, and from either side of this space horizontal lattice 
girders extend from the columns to the side walls su — 
the side roofs; the latter roofs having ‘srl Reyocely 
and the w; built, the arched roof be designed in 
accordanve with them. Froiti thié extremity of the roof towards the 
booking-office it curves to suit the sweep of the line of rails 
for some distance, and for the remaining portion it is continued 
in a straight line, forming a tangent to the curve. The columns, 
which are represented in Fig. 1, page 293, are very tastefully designed; 
they are 22ft. 9in. high, and 1ft, Gin. in diameter. The rain water 
is conducted from the roof through the columns to the drain pipes; 
at the tops of the columns are secured cast-iron pieces by means of 
flange bolts; these pieces, represented in sectional elevation in 
Fig. 2, and in plan in Fig. 3, are 7ft. 6in. in height, and 1ft. 3in. 
in diameter, to them are secured the longitudinal girders, shown in 
elevation in Fig. 4, and in section in Fig. 5, These are made up with 
T irons, each 5in. by 44in. by gin., with a jin, plate on either side, 
and a plate forming the upper flange, 9in. wide by jin. thick ; thus 
making the girder Ift. 6}in. deep in the centre, with joint plates 
9in. long by fin. thick, at the sides, and Sin. by gin. under the 
bottom flange, and 2in. by gin. at the top of the same. The span 
of the girder is 48ft. over the columns ; the girders, springing from 
either side, are connected at the upper flanges by a plate 3ft. long 
by jin. thick, shown in the plan of the girder, Fig. 7. The rivets in 
the girders are jin. in diameter, and 4in. in pitch. The main ribs 
are placed 16ft. apart, with an intermediate rib midway between 
them. ‘he mode of securing the main rib to the longitudinal 
girders is shown in section in Fig. 8, and in elevation in Fig. 9; a 
plate is rivetted on the top flange of the girder, lft. 9in. long 
by lft. 3in. wide, and is supported beyond the flange by means of 
angle-iron brackets, represented in the section. The end longitu- 
dinal girders are shown in Fig. 10, and are constructed similarly to 
the others ; but with only 35ft. Gin. span. The mode of fixing the 
top part of the girders will be readily seen from Fig. 11. An ele- 
vation of the main rib is represented in Fig. 12, it is 88ft. span 
and 27ft. rise, the depth from the crown of the arch to the tie rods 
is 18ft. An enlarged plan and section of the rib is shown in Fig, 13 ; 
it is made up of plates and angle-irons. The web is Jin. deep ani 
gin thick; the angle-irons are each 3in. by 24in. by gin., with 
a top plate at the joints lft. 5in. long by 6in. wide by jin. thick, 
and side plates 1ft. 8in. long and gin. thick. The plates and angle- 
irons are put together with jin. rivets 4in. pitch. The main 
tie rods are 2}in. in diameter throughout, and are connected to the 
springing of the rib by steel cottars, as shown in Fig. 14. The 
springing of the ribs is strengthened by a gin. plate on either side. 
The junction of the ties and struts is shown in Fig. 15 ; the pins of 
the main tie rods are ljin. in diameter and are passed through a 
wrought iron plate on either side. The struts are constructed of 
wrought iron pipe, the diameters are 3in., 3jin,, and 4in,, com- 
mencing with the shortest ; the diagonal ties are Shin. wide by jin. 
thick, in the centre of the span. In Fig. 16 is represented an ele- 





vation of the intermediate rib, which is made up of angle-irons | 


2in. by 2}in. by }in., stiffened between the purlins by jin. round 
ties, and jin. round struts; the struts being attached to the 
ribs by being inserted between the angle-irons, and secured by 
jin. bolts. The opposite end is connected to the tie by means 
ot two nuts, one on either side. The purlins are made up of 
plates and angle-irons, forming web girders, similarly con- 
structed to the main rib, but without the top plate. The roof 
is glazed on either side throughout its length for a width 
of l6ft.; it is also lighted and ventilated at the centre by means 
of a raised glazed portion, extending about 9ft. on either 
side; this portion is supported on an arch formed of T iron, 
23in. by 24in. by jin., and rafters, also of T iron, 3in. by 
3in. by gin., with purlins formed with L irons 2in. by 2jin. by 
jin.; small cast-iron supports are made to carry the purlins, 
secured to the rafters by means of jin. bolts. 


The roof is boarded and covered with zinc. A very simple and 
effective mode has been adopted by Mr. Wallis, the gentleman 
entrusted with the design and supervision of the work, for making 
the joints of the zinc sheet water t and free from liability to 
derangement ; it is shown in section in 17; the sheets of zinc 
are laid and the edges turned up, form flange; a roll of 


a 

wood is formed flat on one side and grooved to receive the zinc 
flanges ; this roll of wood is then covered. with zinc, the metal 
being made to extend around the curve surface, and one edge of 
the zine is turned into each groove ; this roll is then laid over the 
flanges, and secured to the boarding with screws, thus effectually 
preventing access of water to the joint, and is not affected by 
expansion, nor is it liable to be deranged. The roof as a whole 
is the most pleasing in design and appearance to be found in any 
metropolitan station. The curve, far from being a defect, relieves 
the formality which attends a long straight vista of ironwork, and 
the effect is exceedingly good. The colouring and decoration have 
been well managed, and the entire structure reflects no small 
credit on the engineers of the company and on the contractors, 
Messrs. Gazelee Brothers, City-road Ironworks. 


LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 











THE MARINE ENGINE—MODERN WORKSHOP PRACTICE, 
Sir, —In continuation of my first letter on modern workshop 
practice, I now beg to send you the accompanying rules :—Length 
of ports for double ported valves.—The steam ports in cylinder 
are divided by a centre rib 1}in. broad, while that of the exhaust 
is left free. The combined length of steam ports is found by 
dividing the diameter of cylinder by 1°7 ani 63°5 + 1°7 = 37°din., 
a little either more or less to insure even dimension, say 
38in., or four ports on face 19in. long and 2}in. broad at each end, 
and for exhaust 38 + 1°5 = 39°5in. long, 39°5 + 396 = 10in. broad. 
Steam way or opening by valve.—The full opening by valve at 
each end is obtained by multiplying the cylinder area in square 
inches by the speed of piston in feet per minute, dividing the pro- 
duct by the constant 10°000. 
3170 X 300_ 
10°000 
This result, divided by 2 for double-ported valves, gives four open- 
ings at each end 19in. long and 1jin. broad. This width is the 
most important dimension of the steam engine; it regulates the 
amount of supply and consequently the number of revolutions, and 
from it the correct lap of valve is obtained for cutting off the steam 
at any part of the stroke that may be determined on. 
Lup of vulve.—In my own practice I have a convenient instru- 
ment for finding the correct lap, which I will explain hereafter; 


95 square inches ~ 38 = 2*5in, 
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in this instance it will he IZin., cutting off 


at about five-cighths of 
the stroke, 








Length of valve.—It will be seen from the diagram that all the 
ports are closed, or otherwise the valve at half stroke. To get the 
correct length of valve facing, I will commence on the cylinder 
side: one half of exhaust in the condenser equals 5in., metal sur- 
face 1jin., steam ports 2}in., large metal surface 7iin., steam 
port 2}in., metal surface lgin. Thus we have 

Ot 0 + FT ft 18 Sm 
this, ee og by 2, gives 4l}in. length on cylinder. It will be 
seen that there is only one steam port at each end of the valve for 
admitting the steam into the cylinder, and one exhaust port at 
each end, and one large central one, the half breadth being 6{in. 
the metal face 44in., steam port 1}in., metal face 1}{in., exhaust 
port 3fin., 44in. Thus we havo 

6F + 43 + 1} + 14 + 3h + 45 = 208, 
multiplied by 2, equals 41jin. 

Steam pipe on valve casing.—The steam pipe branch on valve 

casing is one-twentieth of the area of cylinder, and the main steam 
pipe two-thirds of the two combined:— 


pe = 158°5 square inches, 14jin. diameter nearly, 


317, two- 


for branch pipe, and for main pipe 158°5 + 1585 
thirds of which = 211 = 16in. diameter. 

Exhaust into condenser.—The exhaust into condenser is one- 
twelfth of cylinder area 3170 + 12 = 264, or 18gin. diameter. 

Relief valve for cylinder.—The cylinder relief valves are found 
by dividing the cylinder diameter by 12 + 63°5 = 5}in.; smaller 
cocks are sometimes fitted on the same valve chest, worked by 
levers and handles from the starting platform. 

Thickness of cylinder.—From practice I find the thickness of 
body of a 25in, cylinder is fin., for every 5in, extra diameter add 


sin. :— 
5 


= 7'6, say fin; } + § = fin. 


The flanges for covers should be one-fourth more than the body, 
ends and covers one-tenth more than body. The ends and covers 
have strong ribs radiating from centre; depth of covers, including 
ribs, one-eighth of cylinder diameter, and the body of cylinder is 
cast with two deep rings for strength, and securing the lagging or 
wood, covering the felt to prevent radiation. In large cylinders the 
covers have a manhole door. ‘Che thickness of the sides of the steam 
chest are jin. for cylinders 25in. diameter, to 1jin. for cylinders 63}in. 
diameter. The steam ports are divided by a centre rib, but the 
exhaust is left free, and is carried round cylinder by a broad belt, 
narrowing in its connection with the condenser when arranged 
alongside of cylinder. 

Double-ported slide valve.—This valve is now generally adopted. 
It is worked direct from the shaft by double eccentrics and link 
motion. Valve placed on edge, the rubbing edge to have a large 
surface for wear. The valve is ca8t with a centre rib dividing all 
the ports—this rib is simply to strengthen the valve. The thick- 
ness of valves for 25in. cylinder being gin., and for 634in. diameter 
ljin. The back of the valve has a raised planed surface, and the 
valve casing cover is cast with an annular recess, which is truly 
turned and fitted with brass rings and set screws, arranged thus: 
—Brass ring against back of valve, then gasket space, then another 
ring of brass or wrought iron, which being pressed upon with the 
set screws, makes the ring in contact with the valve steam tight. 
The diameter of annular recess should be as large as convenient for 
633in. cylinder, the mid-diameter or centre of set screws will be 
36in. diameter, the breadth of rings ljin., and depth of recess 
multiply the breadth by 2, thickness of rings gin. The set screws 
jin. diameter, with jam nuts and washers, The valve casing is an 
open casting, having merely sides and ends. Thickness for a 
25in. cylinder fin., and for633in. cylinder 1 }in, the flange jin. more. 
The steam pipe is at one end, and steam passage ring to the 
extreme end, inside flanges top and bottom, and outside flanges at 
end, for securing the cylinder. Joun G, WINTON, 

13, Gladstone-street, 21st March, 1867. 





THE STRENGTH OF CYLINDER COVERS. 


Str,—On applying the formule given by E. Blass (see THE 
ENGINEER, March 15th), for the strength of cylinder covers to a 
wrought iron vessel 100ft. diameter, the working pressure bei 
“125 1b., and making K = 135001b., to my great surprise I founc 
the cover would have to be ljin. thick. Now, knowing there are 
hundreds of gasholders at work, above 100ft. diameter, with a 
much greater pressure, and with top plates on} tin. to yin. 
thick, I came to the conclusion there must be something radically 
wrong in the formulz, which, perhaps, E. Blass can explain. 

I enclose the calculation referred to above. 

Birmingham, March 26th, 1867. 

vz 
K 


d = thickness of plate in inches. 
r = radius of cylinder in inches. 
P = pressure per square inch. 
K = utmost tension. 
Required, thickness of top for gasholder 100ft. diameter, pres- 
sure = °125 lb. 
Then, d = 1°83in. answer. 


GASHOLDER. 


ad=r 


T= 
P = ‘125. 
K = say, 13500. 
"125 + 13500 = 000009259, and 4000000259 = -00305 nearly, 


and °00305 x 600 = 1°83in. = d. 





FORCE AND MOTION, 


S1r,— I submit the following fact as a proof that force does not 
‘* vary as the square of the velocity.” At 12 am. a given force F 
produces in a projectile P a velocity equal to V, whether the 
trajectory of P coincides with the ecliptic or forms a rectangle 
with it. In the former case the total velocity of P is equal to 
100,000ft. per second (the orbitual velocity of the earth) + V, 
therefore if V = 1, the total force of P in this instance would, if 
the force varies as the square of the velocity, be = 1000017 = 
100°000? +- 200001, but a force = 200001, if acting in a direction 
at right angles to the ecliptic, as in the latter case, ought to pro- 
duce. According to this theory, a velocity in P = Y 200001 = 447ft. 
per second, or 447 times inore than it actually does. 

12, Surrey-terrace, New Cross, ARTHUR N, SANDERS, 

March 28th, 1867. 








FORCE AND POWER. 

Str,—I shall be obliged by your allowing to appear in your next 
number the following remarks, corrective and explanatory, on my 
note, to which you were kind enough to give a place in your last. 

For ‘‘f2 tm only represents,” &c., read ‘* f2¢m represents,” &c. 
For ‘“‘ ftm:fsm::f2t2m: f s'm, f sm and fs! m being,” &e., 
read“ ftm: fam:: f2t2m:f s'2m, fsmand f s' 2m being,” 
&c.; that is, f sm expresses the summation of a series whose first 
term is 0, and whose last term is ftm, the greater the number of 
terms of which the series consists making fsm the nearer the 
truth. In the same way f2¢2m is the last term of a series of 
which the summation is fs!2m. The above analogy may be made 
apparent without the aid of the calculus by writing it thus :— 


ftm a? 23 f2t2m: ‘fem allowing the last term to bea 


quantity whose diff. coeff. is 4f tm. 

127, West George-street, Glasgow, 

March 28th, 1867. ; 

{Our correspondent’s copy is so illegible that it would be no 

matter for surprise if the errors corrected in the foregoing letter 
had been committed b hy 


Joun H, McCrinDELt. 


case, by our correspondent,-—Ep. E.] 





our printer, instead of, as is really the , 


MANCHESTER CORPORATION GAS WORKS. 

_ Srr,—My attention having been called to an article in your pub- 
lication of the 15th inst., as to the magnitude and management of 
the above-named works, I beg to say that the information therein 
contained is incomplete, and in some instances inaccurate. 

It does appear, from the tenor of the description given, that the 
object in view of your correspondent has been rather to unduly 
laud one or two of the officers now in connection with the works 
than to interest your readers—by ignoring one of the most im- 
portant branches of the gas department, viz., the out-door depart- 
ment, or street mains sub-committee and its officers, namely, the 
surveyor and superintendent, assistant surveyor and draughtsman, 
clerks, foremen, mechanics, and skilled labourers, who for a good 
many years have been employed in the most arduous and responsible 
duties—in renewing, extending, and distributing the gas manufac- 
tured over an area of about <7 square miles, including the city 
and out-townships, to the satisfaction of the corporation, benefit 
to the public, and credit to themselves. 

I feel great injustice done to myself individually, having not 
only taken the lead in my own department, but having rendered 
such service to the other branches of the establishment when re- 
quired during a servitude of more than eighteen years, and no 
allusion to such made in the article referred to, I do, therefore, 
express a hope that 7% will have the goodness to insert this letter 
in your next issue of THE ENGINEER. 





Tuos. RAFFERTY, 
Surveyor and Superintendent Out-door Department. 

Manchester, March 28th, 1867, 

[It is to be regretted that our correspondent did not meet Mr. 
Rafferty in Manchester. Had an interview taken place we feel 
certain that it would not be Mr. Rafferty’s fault if his claims were 
overlooked, or our correspondent’s if they were not recognised 
precisely as they deserved.—Eb. E.] 





CAN A RED-HOT BOILER BE EXPLODED ? 

Str,—I read with much interest the article on ‘‘ Red-hot 
Boilers” in your journal of Saturday week, but I cannot think 
with Mr. Fletcher that the experiments which he conducted are 
at all conclusive, as I think that they were not parallel cases to 
the question at issue. What right had he to have the hole in the 
top of the boiler, so allowing the escape of the steam? His reason 
for having the hole was, that, without it, the water would not 
flow into the boiler; but we know for a fact that, in the cases of 
boiler explosions from the supposed cause of red-hot plates, that 
the water Aas got into the boiler by some means or other, either 
by a great force being exerted on the feed pipes, or, what is more 
likely, by a vacuum having formed in the boiler before the en- 
trance of the feed water, and so causing forcible entrance. Now, 
if Mr. Fletcher will only make a boiler with no openings and make 
it red-hotand then admit suddenly a /arge quantity of water, making 
sure that water is admitted, and if the boiler does not then burst, 
that will be much more conclusive evidence. But you may say 
that Mr. Fletcher did use a boiler with no openings, when he 
placed a safety valve on the boiler; but when he did so, we find 
from his own statement that a large quantity of water was not 
admitted, on account of the generation of steam keeping back the 
water—thus making the experiment worthless. 

In reply to your correspondent, ‘‘ H. Keveley,” I may say that we 
all know what the spheroidal state means, and are acquainted with 
the curious experiments connected with it; but your correspon- 
dent seems to know only half the tale, or he keeps the other 
half dark as being inimical to his theory. We know that, if we 
place a drop of water on a red-hot plate, it assumes the spheroidal 
state and does not touch the plate—eryo, according to your cor- 
respondent, the water cannot [ formed into steam! Now, if he 
will only look a little longer at the spheroid, he will see it in- 
stantaneously vanish in a puff of steam, and so will each successive 
drop which comes near the plate; but, as he says, if we plunge 
a red-hot poker into water, no steam is generated. He will per- 
haps inform us where the heat goes to out of the poker. 

The question of a red-hot boiler bursting can be settled by cal- 
culation, for we can find out the number of units of heat in the 
boiler. We know how many units it takes to evaporate a given 
quantity of water, and we know what pressure is given by con- 
fining so many cubic feet of steam in a given space; so the question 
is, has the boiler been made strong enough to withstand this pres- 
sure ? 212 DEG. 

Warrington, March 27, 1867. 

[And we may add to the last paragraph of our correspondent’s 
letter, that calculation proves conclusively that, in ordinary steam 
boilers, steam enough to cause an explosion cannot be generated by 
the only plates which could become red-hot.—Ep.] 





PATENT COMMISSIONERS’ FREE LIBRARY. 

Srr,—As the new library will soon be open to the public, I 
venture to draw the attention of your readers to some points of a 
practical nature with reference to the working of that important 
institution. I think the public at e have very inadequate con- 
ceptions of the value of the library, both as regards the works of 
which it is composed and the scientific and cial ends which, 
if rightly used, it is designed to serve. My own impression concern- 
ing the library is that it is the strong point in our patent system, 
and that it is worthy of being developed to the full extent of its 
working capability unfettered by any consideration as to the future 
of patents. 

However open to remark may be the limited area of the new 
rooms, it is a great boon to have obtained even so much accommo- 
dation as it will afford in such a locality. It is something to have 
evidence to this extent at least that the Patent Commissioners are 
more than a mere theory. Of course we are all fully aware that 
individually they are learned persofs, and in other spheres are 
valuable public servants, but it is a common opinion that in their 
corporate capacity they exhibit but little sign of vitality. They 
seem to suggest the analogy of a physical body organically dis- 
eased to such an extent as to render action and movement 
painful. 

Under these circumstances it is undoubtedly something to have 
obtained a recognition by the commissicners, in even a limited 
degree, of the importance of developing this library in contiguity 
with the Patent-office. It is far more valuable for patentees and 
their professional advisers to have the library, however inadequate 
may ke the dimensions of its shelves and table space, in its present 
locality than in a building however spacious, if separated from the 
Patent-office or remote from other public legal offices. So far, 
then, we have reason to congratulate ourselves on the acquisition 
of a considerable addition to our facilities for using the library for 
the purposes of reference, so constantly needed in patent practice. 

But this is a “ free library,” and I am desirous of submitting a 
few remarks suggested by this title. The library is free for public 
use without charge. This it is likely to continue, and far be it 
from me to underrate the boon involved herein. Still, the word 
“free” has significations beyond that relating to money 
charges, which, in a practical point of view, are very 
important. That meaning of the word which signifies 
the removal of impediments to the convenient use of the 
library is very suggestive. It is a common experience of public 
libraries that they are not so free in this sehse as they 
might be. Mr. Fowler, in his excellent inaugural address at the 
beginning of last year, suggested different modes of giving 
increased facilities for the general use of the library by the 
members of the Institution of Civil Engineers, and in the course of 
his remarks on the subject showed his sense of theimportance of pro- 
viding opportunities for studious young men to perfect themselves 
in their profession by a regular course of study as distinguished 
from special references to particular matters of information. The 
recent prosperity of that institution has been greatly owing to the 
increased regularity with which the records and ae — 
of the transactions have been supplied to the members. I have 
witnessed great improvements in this respect, and generally a 











. 


THE ENGINEER 


295— 

















great increase of life in the “tem of the institution since the 
period of my election in 1843. And it strikes me that this is an 
appropriate time for urging the necessity of providing increased 
facilities for the use of the library in connection with the Patent- 
office. I think it very important to apply Mr. Fowler’s idea of 
making the library a kind of school for young students of science. 
It is a great mistake to look upon a library as a mere collection of 
books. When properly used it becomes an educational institution 
always bearing valuable fruit in the enlarged capacities for public 
usefulness of its studious readers. 

Dr. Lyon Playfair concluded an excellent lecture in 1852, on 
“The Study of Abstract Science Essential to the Progress of 
Industry,” with these words, so applicable to our present ex- 

rience:—‘‘I have now said enough to show you that it is indis- 
pensable for this country to have a scientific education in connec- 
tion with manufactures, if we wish to outstrip the intellectual 
competition which now, happily for the world, prevails in all 
departments of industry. As surely as darkness follows the setting 
of the sun, so surely will England recede as a manufacturing 
nation, unless her industrial population become much more con- 
versant with science than they now are.” 

I propose to reserve further remarks on the ‘‘ Free Library ” for 
a future occasion, but I will now add that in referring to the need 
of increased facilities for its use I am not at all to be understood 
as alluding to any want of attention to readers on the part of the 
existing staff of attendants; on the contrary, as a constant reader 
I feel the greatest pleasure in bearing testimony to the unvarying 
urbanity and obliging assistance rendered to frequenters of the 
library by all—from Mr. Woodcroft downwards. 

WILLIAM SPENCE, Assoc, Inst. C.E. 

8, Quality-court, Chancery- lane, W.C., 

2nd April, 1867. 








ON THE DELUSIVE CHARACTER OF THE EQUATIONS FOR 
DEDUCING THE BRITISH ASSOCIATION UNITS OF* ELEC- 
TRICAL MEASUREMENT, 


Sir,—We are reaping bitter fruits from our pertinacity in 
rejecting as a fundamental principle what is too notorious to be 
denied as a fact, namely, the ratio of the squares which we observe 
on comparing electrical forces with the quantities of electricity; a 
ratio without which we can make no way in any attempt to 
advance in our knowledge of electricity. In former letters 1 have 
shown how, for want of it, our electrical cables still labour under 
a paralysing plethora of electricity; and our telegraphists under a 
belief of its unavoidable necessity as the accompaniment of in- 
tensity, notwithstanding they have the fact staring them in the 
face that, by a suitable and practical disposition of induction, 
electricity may be invested with an intensity too great to allow it 
a resting place as charge anywhere in the smallest imaginable 
quantity. And now, in addition to the evidences I have adduced 
in favour of no longer neglecting the ratio in question, it devolves 
upon me to point to the evil consequences which its neglect has 
brought upon the system of standard units, given by the British 
Association as an offering by modern electrical science worthy of 
being a guide to the world at large; though confessedly worked out 
in ignorance of the nature of electricity and its primary laws, for 
which the algebraical extensiors of some few of its facts into 
analogies ought never to have been considered an efficient sub- 
stitute. 

In the report of the association for 1863 the committee to whom 
the construction of the units of electrical measurement was con- 
fided thus record one of their definitions : ‘‘equal quantities of 
electricity transferred in a given time do not necessarily or usually 
produce equal amounts of work; and the electromotive force 
between two points, the proximate cause of the work, is defined 
as proportional to the amount of work done between those points 
when a given quantity of electricity is transferred from one point 
to another. Thus if, with equal currents in two distinct con- 
ductors, the work done in the one is double that done in the 
second in the same time, the electromotive force in the first case 
is said to be double that in the second; but if the work done in 
the two circuits is found strictly proportional to the two currents 
the electromotive force acting on the two currents is said to be the 
same, 


Now, by the equation (1) of the report C = = 


= fr» Where © = cur- 


rent, E = electromotive force, and R = resistance; and by the 
foregoing definition E = W (work), Assuming both to be true 
= * = C; but if * C, then W cannot uniformly be equal 
. . 

to C* Rt, as it is made to be by the equation (3) expressing the 
results of Dr. Joule’s experiments. Comparing together the 
equations 1 and 3in the light of the definition quoted, one of 
the two would, for a constant conductor (rendering K unnecessary) 
and a constant time (making ¢ needless) be (C = E) = (C = W), 
while oo? for the same conductor and time would be (C* = E) 
= (C? = 4% 

Which of the two equations, then, 1 or 3, are we to question ? 
Number 3 is pronounced by the committee to be of great 
practical use in connecting the electrical quantities —current, 
electromotive force, resistance, and quantity—with the mechanical 
units time, mass, and space, besides which it records a fact testify- 
in. that E = Q’; while number | is made sacred as a citation 
from Ohm. But still, as we have just seen, both cannot be true. 
If we proceed to examine equation 1 I shall first remark how little 
necessary it is foralgebra toremain, through all its many shifts, true to 
physical nature in order to afford true arithmetical results; the for- 


= + , for example, would algebraically amount to the same 


as C R = E, though in their physical significations the two are not 
equivalents—R in the former, reducing the electromotive force, and 
thus diminishing the current, and in the latter increasing the 
current, and thereby augmenting the electromotive force. A 
student of the principles of electrical action would hardly expect 
to find that neither of those views coincide with nature, but that 
practically R diminishes the current, and by so doing reduces its 


electromotive force as might be represented by : = E. But, 


mula C 


however represented, R only provides for cases in which the con- 
ductor is not one and the same; and, inasmuch as C = E, what- 
ever value may be left to C by the material arrangements of which 
R is part, the physical relation of the current to the force is most 
simply shown, algebraically, by leaving R out of the equation 


altogether. Thus, C equation 1 would be changed into 


C = E, which would correspond with the result announced by 
the committee into the following quotation from thei: definiti 
page 139: “* It is found by experiment that the current ove woe | 
in any case in any one conductor is simply proportional to the 
electromotive force between its ends.” 
b«Taking into the argument equation 2, made applicable for time 
given, thus Q=C, we get Q = E, because C= E; and 
under the law of squares, which I allege to have been wrongly 
ignored in the construction of all the fundamental equations, 
except the third, Q = E becomes Q = ¥ E, which for all algebraic 
purposes may be written C = yE, because Q and © are equal, 
Now (C = VE) = (C= VW) = (C?= W) or W=C%, which 
multiplied into R, to provide for variable ductors, t for 
any constant time W = C* R, and with the addition of the factor 
for variable time the identical W = C* Ré of the equation 3, in 
which changes of conductor and in time have been provided for. 
_The identity of the equation 1 as corrected with the equa- 
tion 3 is itself evidence that the correction has changed an 
empirical into a true formula; which could not have been done 
without adopting the law of squares; and it is obvious that the 


é E 
changing of C = F into C 


=> —, 





v E, disqualifies the equation 1 





for giving under varying magnitudes of C the simple proportions | 


of E, needed as a basis for standard units of measure; so that I 
see not how to avoid concluding that the committee are now lead- 
ing others wrong, as they have themselves been led, in eonse- 
quence of not distinguishing between experiments and principles 
asa Taste Ses a snp peseaalip aod poe the 7 
mistake, tho thout ‘or ya 
double quantity of cectety poured = Aa juctor, quad- 
rupled the intensity of cond along i the two-fold eonduc- 
tion was opposed by a four-fold intensity of reaction or work, and 
thus electromotive force and resistance remained equivalent to 
one another without making their magnitudes, or the nce 
in their rates of variation, known; but the fact has now been 
experimentally discovered by Dr. Joule, and adds its testimony to 
confirm the theory of the writer. 

In propounding another of their fundamental formule the com- 
mittee state that “it is observed that two equal and similar 
quantities of electricity, collected in two points, repel one another 
with a force (F) directly proportional to the quantity Q, and 
inversely to the square of the distance (d) between the points. 
This gives the equation 


"5 (4), 


from which it would follow that the unit quantity should be that 
which, at an unit distance, repels a similar and equal quantity with 
unit force;” and of this equation they say it ‘‘at once determines 
the unit of Ln al For that purpose not only must the dis- 
tance be constant, but the force also must be invariable; for if the 
latter vary, the init of quantity can only be obtained from it and 
distance by introducing into the computation the law of the 
squares of the quantities, as we learn from actual experience of 
variable quantities of electricity acting through a given distance; 
for in such cases we always observe the forces with which they 
act to vary as their squares. To adapt the equation to variable 
forces, as well as variable distances, we should have to write 


it «/F = 2; and if we pass from the electrostatic to the electro- 


, + & 2 © ) 6-8 


ha 
dynamic equation (5) we are required equally to provide the same 
ants, wats _CLm. _ CLm 
correction by writing 4/ f= = instead of f= ?@ 


Having derived the most important equation, WC = R? ¢ (3), 
from the two preceding equations of the same system, by conform- 
ing the former of them to electrical principles, including the law 
of the squares of the quantities, let us briefly advert to the means 
adopted by the committee for arriving at it. In the appendix C, 
to their report, p. 138, in explanation of the words, “‘electro- 
motive force,” they say, ‘‘A quantity of electricity may be com- 
pared to a Lage | or a given mass of water, Currents of water 
in pipes, in which equal quantities passed each spot in equal 
times, would then correspond to equal currents of electricity; 
electromotive force would correspond to the head of water pro- 
ducing the current. Thus, if with two pipes conveying equal 
currents the head forcing the water through the first was double 
that forcing it through the second, the work done by the water in 
flowing through the first pipe would necessarily be twice that done 
by the water in the second pipe; but if twice as much water 
passed through the first pipe as passed through the second the 
work done by water in the first pipe would again be doubled. 
This corresponds exactly with the increase of work done by the 
electrical current when the electromotive force is doubled and 
when the quantity is doubled.” The analogy is so far complete 
that the head of water forces the current of water, and that the 
electromotive force presses onward the current of electricity. It 
is true, too, that a double electromotive force in a current of 
electricity of given magnitude or quantity doubles the work done 
by it, and that when the quantity of electricity varies under a 
given electromotive force the amount of work is in any cases to be 
arrived at by ae one into the other, as represented by 
W = ECt, or E 


=, 


which is the committee's first step in 
arriving at their fundamental equation W = C?Rt (3). 

Further on, in the definition of the words “electric resistance,” 
we read, “The resistance of a conductor is therefore inversely 


oportional to the work done in it when a given electromotive 
orce is maintained between its two ends; and hence by equa- 


tion (z =) ) it is inversely proportional to the currents which 


will then be produced in the respective conductors. But it is 
found by experiment that the current produced in any case in any 
one conductor is simply proportional to the electromotive force 


between its ends; hence the ratio Z will be a constant quantity, 


to which the resistance, as above defined, must be proportional, 
Thus R = © 


Cc 
an equation expressing Ohm’s law. In order to carry on the 
parallel with the pipes of water, the resistance overcome by the 
water must be of such nature that twice the quantity of water 
will flow through any one pipe when twice the head is applied. 
This would not be the result of a constant mechanical resistance, 
but of a resistance which increased in direct proportion to the 
speed of the current; thus the electrical resistance must not be 
looked on as analogous to a simple mechanical resistance, but 
rather to a coefficient by which the speed of the current must be 
multiplied to obtain the whole hanical resist Thus if the 
electrical resistance of a conductor be called R, the work W isnot 
equal to C Rt, but C X CR X t, or W = C* Rt.” 

In the oe act, then, of deriving the all-important inference 
from the analogy between the flow of electricity and of water, the 
anal fails, and the cause of its failure is instructive. We know 
that the law of gravitation does not empower a given quantity of 
common matter to gravitate with double force on becoming asso- 
ciated in gravitation with a second similar quantity, but we see 
that the derivation by the committee of the equation W = C? Rt 
depends on the doubling of the force of a given quantity of elec- 
tricity by adding to it a second equal quantity in a given conductor, 
For they make the doubling of the work done by each unit of 
quantity consequent upon a doubled electromotive force in the con- 
ductor, while that doubling of force has had no other conceivable 
cause than the simultaneous action in one and the same conductor 
of a second unit of quantity, which also has by the association 
acquired a double electromotive force, This seems the only pos- 
sible explanation open to the committee, and if it be accepted 
they have conceded the law of squares as a fundamental principle 
of electrical action, and fallen under the necessity either of 
abandoning their system, or of remodelling it. 

Hamilton-road, Brighton. RicHaRD LaminG, M.R.C.S. 


P.S.—In a note appended to my letter published in THE 
EnGIveeEr of March Ist, you honour me by directing my attention 
to Mr. Varley’s lecture at the Royal Institution reported in your 
issue of the preceding week, and which, from a series of misad- 
ventures, I did not receive until this morning. I will read it and 
let you know if it alters my views as to the velocity of electrical 
conduction. RL. 

March 22nd, 1867. 


[A number of letters are held over till next week for want of space. | 


and may with convenience be made equal. 











SURVEYOR-GENERAL OF THE BOARD OF TRADE.—We learn, on 
what we believe to be good authority, that this important public 
officer is about to resign his appointment under the Board of 
Trade. If this be correct, we hope that the President of the Board 
will be able to select as his successor, instead of a naval officer or a 
sailor, some practical worker in iron likely to understand the 
proper disposition of material in iron hulls, 





MESSRS. CLAYTON AND SHUTTLEWORTH'S 
pS tt ea ENGINE AT THE PARIS EXHI- 
ITION. 


THE traction engine which we illustrate on the next page, at present 
stands in the agricultural building in the Champ de Mars, already 
described by our Paris correspondent. It is one of the standard 
traction engines for the manufacture of which the firm has 
acquired some celebrity. 

The general construction of the engine will be readily compre- 
hended from our engravings. It consists of a multitubular boiler, 
very similar to that generally used with portable engines, mounted 
on four wheels, and provided with a foot-plate and water tank in 
the rear of the fire-box. On the top of the boiler are secured two 
cylinders, the pistons in which impart motion to a crank shaft 
carried by heavy semi near the fire-box end. This crank 
shaft drives the road wheels through a train of gearing, which at 
1 be th out of action; the engine will then drive 

a band from the fly-wheel. 

The of the boiler i 36jin. in diameter outside, 6ft. 
long, and contains 34 tubes, 2}in. in diameter. The fire-box 
is 2ft. 10}in. long, and 4ft, 64in. high, made flush with the 
@ smoke-box is lft. Zin. long over all, and sur- 

mounted by a chimney 12in. in diameter outside, and 5ft. 2in. 
high. To the lower part of the smoke-box is rivetted a bent 
plate of wrought iron, i known as a ‘“‘spoon,” from its 
which carries the steering gear. This consists of a hollow 

cast iron pillar 2ft. 6in. high, and 5in. diameter at the base. The 
illar terminates in a fork, between the jaws of which 
is fitted an endless screw 64in. diameter and 2in. pitch. This 
screw is made to rotate by means of a steering wheel, dished to 
save room, ljin. in diameter. It will be seen by referring to 
the plan that alth the cast iron pillar stands in the centre 
line of the engine the hand-wheel is carried to the right by 
the deviation of the fork-head in that direction. The pillar 
has a ing bored out at the and bottom to carry 
a vertical shaft, on the upper end of which is keyed a worm-wheel 
6}in. in diameter over aL end having ten teeth. To the lower 
end is fitted a pitch wheel 9in. diameter over all, which takes into 
the steering chain shown in the elevation. The ends of this chain 
are secured to two stout draw rods jointed on to eyes fixed to the 
leading axle. The construction of the fore carriage will be gathered 
from the drawings; the “‘ crane neck,” or bogie pin, is secured to 





So 


; the spoon above, and is steadied by a tail pole running back to the 


fire-box, below. A seat is provided for the steersman just in the 
rear of the steering wheel; its upper surface rises 1ft. Yin. above 
the spoon. The total length of the spoon from the point to the 
front of the smoke box is a little over 4ft. The action of the 
steering gear is very good. The screw spares the steersman from 
many rude jerks; it is sufficiently quick in its action, and the fore 
carriage can be turned right or left while the engine is standing 
still a very im t t, the value of which will be recognised 
by every one who has much to do with the manceuvring of 
locomotives in confined situations. 

The cylinders are 74in. diameter and 12in. stroke, with the valve 
box between them. When bolted together the saddle nearly 
crosses the boiler, making a very secure job. Communication is 
made, as is usual in all portable engines, directly from the boiler 
to the valve chest, the stop valve being fitted in the slide valve 
chest and worked by a lever from the foot-plate. The arrangement, 
being very cl own in the plan, requires no further descrip- 
tion. The crossheads are similar to those of an inside cylinder 
locomotive, and are guided by double slide bars ljin. wide; the 
length of the slide ks being 5in., the area of the guiding 
surface for each piston is 15in., a very ample proportion when we 
take into account the great length of the connecting-rods, 3ft. 24in., 
or nearly three and a quarter times the stroke. The valve rods 
are 5 ied by long bearings placed about Ift. Gin. in the rear of 
the cylinder covers. The link motion is of the ordinary kind, and 
. well ioned and well-made. The clear length of the link 

ot is 


jin., and the distance between the centres of the eccentric 
rod pins. 
reversing lever is similar to 
work. 


in. All the surfaces are carefully case hardened. The 
that ordinarily used in locomotive 

The crank shaft is 34in. in diameter, the distance between the 
crank centres being just 18in. The are 5in. long, and 
nearly of the full diameter of the shaft. e bearings for the 
connecting rods are in. by 3in.—and they are so well got up 
that the ends of the connecting rods work quite cool and 
require little oil. The fly-wheel is 5ft. in diameter, it is usually 
fitted on the left-hand side of the engine, but the crank shaft is 
long enough to permit it to be affixed at the right-hand side if 


uired. 
“The method of driving the road wheels is very peculiar, but it 
embodies a mechanical t well understood by most of 
our readers—a circumstance the more fortunate, as to those not 
familiar with it, a very lengthy description would be necessary to 
render it comprehensible. We shall explain it as far as is consistent 
with the space at our disposal, or, indeed, as is necessary. 

The object to be attained is to leave the road wheels free to 
move at different rates when passing round curves. This could 
not be effected if both were keyed to one axle, therefore the road 
wheels revolve on a fixed axle much as do those of an ordinary 
carriage. On the back of the fire-box is bolted a heavy casting, 
bearings in which carry a shaft running right across the rear end 
of the engine. The pinion which drives the off or right-hand 
driving wheel is cast in one piece with a bevel wheel alongside of 
it, and they run loose on the second motion shaft. The cast iron 
spur wheel, which is placed next to the bevel wheel above-men- 
tioned, is also loose on the shaft. This spur wheel carries two 
bevel pinions opposite one another, which turn loosely on pins fixed 
in the inside of the wheel. The teeth of these two bevel pinions 
project from each face of the spur wheel, and gear with the above- 
mentioned bevel wheel on the right-hand side and with another 
bevel wheel on the left-hand side. This latter bevel wheel is keyed 
fast to the second motion shaft, and the pinion which drives the near 
or left-hand driving wheel is also keyed fast on the enu of the second 
motion shaft. The effect of the arrangement is, that while the 
road wheels offer equal resistance, the counter-shaft, the bevel 
wheels and the cogged ring carrying the differential gear, all 
rotate together as one system. If, however, the resistance of one 
road wheel increases, as in turning @ curve, the strain is no longer 
equal on the two bevel wheels, and one lags back while the other 
advances; the two intermediate bevel wheels then, and only at 
such times, revolving. The gear is not shown in the engraving, 
being all boxed up. Although it might be gathered from a written 
description that the arrangement was complex, it is not so in 
reality. . It is packed into a very small space, and works remark- 
ably well. 

road or driving wheels are all of wrought iron except the 
bosses. The spokes are oval in section, crossed in and out, and bear 
not on the angle iron, but on the inside of therim. The wheel rims 
are 1ft. Gin. wide, and 5ft. 9in. in diameter. They are guarded 
by plates spirally arranged, which protect them and increase their 
bite on the road. The inner spur wheels are 3ft. Gin. in diameter, 
and the main pinions 9in. The fiy-wheel makes about 120 revolu- 
tion per minute. The tender or foot-plate is 5ft. long over all, 
from the back of the fire-box, and 3ft. wide inside and 2ft. deep. 
Beneath it is a tank capable of carrying water enough for a run of 
about six miles, The engine is fitted with a permanent ladder at 
the side, a very useful appendage, as by it free access can be had 
to the works at any time. Two safety valves are provided, one 
locked up. The feed pump is on the foot-plate under the driver's 
eye. The total length of the entire machine is about 19ft. 9in., 
and its greatest breadth 7ft. 9in. The road wheels are very fine 
pieces of work; the boiler is made extra strong, and the entire 
machine is marked by that perfection of finish and get up for which 
the Stamp End Works have long been famous. 
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TO CORRESPONDENTS. 
* * Letters intended for publication must be accompanied by the 
“names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. : 
* * Wecannot undertake to return drawings —- and 
‘ore our ¢ ondents to copies. 
8. ean meek oa oe lies at our office Jor this correspon- 


dent. 

G. M.—Thanks for your letter. Is it not rather too much to expect consistency in 
such @ quarter - ’ 
1000.—deply personally to any locomotive superintendent or district locomotive 

intendent, 

§. W.—The encyclopedia you name will probably suit your purpose very well, 
Why not take a few numbers on trial? p 3 

W. ¥. (Swindon).—Since last week’s number we have ascertained that No. 646 
(1866) refers to a furnace of the kind you require. 

J. J. W.—There is a work by Graham, we think, which may answer your purpose. 
Write to Messrs. Spon, of Bucklersbury, and say what you want. . 
ENAMEL PAINT.—A correspondent wishes for the address of Dr. H. E. De Briou, 

the patentee of an enamel paint made from india-rubber. : 

W. F. W —We never express views as to the relative merits of different firms. 
You must form an opinion from the amount of work done and the repu- 
tation enjoycd by perticular establishments. 

TRENT.—|. A similar plan has been tried, and we believe you will find the idea 
included in many patents. 2. We hardly think it would be advisable to spend 
money upon it. 3. Mr. Brooman, \66, Fleet-street, 

W. H. A.— We hear very good reports of the boiler. As our practical acquaint- 
ance with it is limited, we cannot reply to your question, as in all such matters 
we judge for ourselves before pronouncing a decided opinion. 

SERO SED SERIO. — Unquestionably you have a right to estimate the saving in 
outlay for fuel as so much added to the value of the site; but you must bear in 
mind that heavy annual expenses are frequently incurred in keeping race and 
mill tails in order. 

R. 8.— We could not spare the space requisite to print a list of the names of all 
the locomotive surerintesdents in England, You will find those of the principal 
men in * Bradshaw.” The largest building and repairing shops are at Crewe, 
Swindon Doncaster, Ashford. Stratford, &c. 

T. F. L. —Jf the improvement is effecied during lewure hours, and without the aid 
of the employers money. plant, or suggestions, the inven:ion belongs to the 
employé. The question frequently involves very nice legal and moral questions, 
and ihe point should always be settled by compromise when possible. 

H. 8. L.—A condensing engine can be worked with any pressure if properly 
designed. No condensing engines in the royal navy have ever been worked with 
601d. steam. A condensing engine will, other things being equal, have more 
power than a non-condensing engine, because the latter works against the resis- 
tance of atmospheric pressure—say 144 1b. per squareinch while the former 
works against the back-pressure in the condenser - say 3 1b. only. 

SIMPLETON. — Youcan hardly fancy that we have sufficient time at our disposa! to 
work out the cal-ulations for all the enyines you particularise, but we give you 
the method of making the calculation for one. First find the displacement per 
stroke in cubic feet, then multiply this by the number of strokes per minute ; 
tuis multiplied by 6) will give the number of cubic feet of steam used per hour, 
and this last, divided by the number of cubic f-et of water required to produce 
the given quantity of steam of the stated pressure, will give you the quantity 
of water required per hour. Thus the area of a 32in. piston being, in round 
numbers, sO04in., the displacement per stroke of Tsin. will be I> K 804 = 
62.71 2in., and this multiplied by the number of strokes, 50, = 3,135,600 cubic 
inches per minute = say, 1814°5 cubic feet = 1,038,700 cubic feet of steam per 
hour. Steam of 35 lb. above the atmosphere has, in round numbers, a total 
pressure of 50 ib, and one cubic foot of water will produce rather more than 
KOs cubic feet of 50 1b. steam. Therefore the quotient of 1,088,700 divided by 
508 = 2143°1 cubic feet = 21,431 gallons per hour. 


A CORRECTION, 
(To the Editor of The Engineer.) 

S1z,— You mention in your yesterday's impression that a set of gates for the 
Mauritius is in process of manufacture at the ironworks of Messrs. Chambers 
and Co., of Thorncliffe. Allow me to state that the firm in question is that of 
Messrs. Newton, Chambers, and Co., no such firm as that of Chambers and 
Co. being, I believe, in existence, at least in the Sheffield district. By inserting 
this correction you will greatly oblige. WILLIAM H. NEWTON. 

Manchester, March 30th, 1867. 





PIPE JOINTS. 
(To the Editor of The Engineer) 

Stx.—In your useful paper on the various plans in use of fitting the faucets 
and spigots of wa'er pipes, it struck me that one item had been omitted in the 
explanation or plan, Fig. 1, viz.. that the spigot is turned a shade larger than 
the faucet, necessitating the expansion of the latter, which is effected by the in- 
troduction of a circular fire basket, filled with live coals, into the faucet. I 
have often admired the simplicity and probable effectiveness of the plan when 
passing at any time where pipe-laying was in progress in Liverpool. I have 
also observed melied asphaite, or something of like nature, at hand, which I 
understood to be run into the faucet when the spigot was in place; and, as you 
do not say that Jead is always used, my inference may be correct. 

Please understand these remarks as the result of observation only, not of any 
certain information received on the subject. 


Glasgow, March 25th, 1867. c. G. P. 





MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 9th, at eight p.m.— 
Discussion on Mr. Brooks’ “ Memoir on the River Tyne ;” and, time per- 
mitting, the following paper will be read: * The Suez Canal,” by Colonel Sir 
William Densicn, K C.B., B.E., Assoc. Inst. C.E. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.— Evening meeting, 
Monday, April 8th. at half-past eight. “On Military Breech-loading Small- 
arms,” by Captain V. D. Majendie, R.A., Assistant Superintendent, Royal 
Laboratory, Woolwich. Lecture at three o'clock on Friday, April 12th : ** On 
the Umbeyla Campaign of 1863,” by Captain G. V. Forbery, V.C., Bengal 
Army. 
Advertisements cannot be inserted unless delivered before seven o'clock 

on Thursday evening in each week, The charge for four lines and under is 

three shillings ; each line afterwards, eightpence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertuse- 
ments from the country must be accompanied by stamps in payment, 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the terms (paid in advance):— 

15s. 9d. 


If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad, 

















THE PARIS EXHIBITION. 

We are happy to state that we have secured the services of 
Mr. Ropert Ma tet, C.E., F.R.S., as our special repre- 
sentative at Paris during the period the Exhibition is 
open. Mr. MAuuet’s great experience and ability, and 
well-known wide range of technological information, emi- 
nently qualify him for the office he has accepted. As, 
however, the Exhibition will present a greater number of 
subjects for consideration than could possibly be dealt 
with by a single individual, Mr. Mauuer will be aided 
by a competent staff in Paris, where an office will be 
established to enable exhibitors to communicate with 
our representatives. We shall supply further information 
on this subject in an early impression. We have only to 
add that our arrangements have been most carefully 
worked out, and will suffice to render our report of the 
forthcoming Exhibition as complete, as detailed, as accu- 
rate,and, we need scarcely add, as impartial, as the most 
exacting of our readers can desire. 
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HOW THE EXHIBITION OF 1867 WAS OPENED, 
WITH no more pomp or ceremony than such as are the 


necessary adjuncts to the public acts of the governing 
head of a great and civilised nation, the Paris Exhibition 














was formally opened on Monday the Ist April. As the 
pre-arranged hour sounded, the Emperor and Empress 
arrived, ascended at once the gallery upon the French side 
to the left of the grand entrance opposite the southern 
end of the Pont de Jena, and amidst large and excited 
crowds without and within the building, with cheering 
that for a time drowned the crash of national music, com- 
menced the circuit of the great outer or machinery belt of 
the Exhibition of 1867. ith that good sense and good 
taste which characterises the Emperor’s acts, the cortége 
by which he was attended was remarkable for the absence 
of even a single French military uniform. The leaders 
of art, enterprise, and industry were there, and many men, 
ennobled by intellect or dignified by — along with 
representatives of the great bodies of the State; but Mars, 
if present, had left his panoply behind, as best befitted 
the occasion. 

Having passed round by the gy nearly three-fourths 
of the entire cincture, the Emperor was met in the 
British department, near the Escalier Suffren, by the com- 
paratively small number of the British executive, jurors, 
and officers present headed by Mr. Henry Cole, C.B., to 
whom he accorded a gracious recognition, the Emperor 
and Empress both conversing for a few moments with 
two or three of the more distinguished persons presented 
to them. 

It is not out of place in a journal of industries, the great 
future of which in Europe and in the world is so inti- 
mately concerned in the continuance of that order and pro- 
gress which now for so many years have characterised the 
Emperor’s reign, to say that his majesty looked healthy 
and well, and showed almost no indication of any weakness 
due to his late illness. And even to our iron-headed or 
handed, but not iron-hearted readers, we may add that 
the Empress spoke as graciously, and looked as charming, 
and as beautiful as ever. 

Arrived again at the Grande Porte the Emperor de- 
scended from the gallery by the British staircase opposite 
the French one which he had ascended, entered the 

victure and sculpture galleries which form the next 

It of the building, and after a partial circuit and 
brief ceremony in the Salle de France the inaugura- 
tion was at an end, and the Exhibition declared formally 
opened. We say formally, for although the circulation for 
all within the building became unrestricted immediately 
after the Emperor's departure, but little interest was 
evinced for other objects than the pictures, &c.; the whole 
display, even in the most advanced portions, being too in- 
complete and inchoate to possess much general interest, 
especially in the absence of labels, catalogues, or any indi- 
cations as yet of the what, the why, and the when of almost 
every object in the enormous whole. So extremely incom- 
plete as yet, indeed, is the Exhibition as a whole, that it 
appears probable that the visit made to it on Saturday last, 
the 30th ult., by the Emperor and Empress, was with the 
view of enabling his Majesty to judge with his own eyes at 
the last moment how far his subjects, both French and 
those of every tongue and language who temporarily own 
his sway in the Champ de Mars, would enable him to keep 
to his resolve to open on April the Ist. 

The Imperial word spoken has, indeed, been kept to the 
letter; and a few weeks more will as fully prove that bis 
measures have kept it in spirit; for so vast, and in many 
respects so important an Exhibition has never before 
occurred, nor is it easy to imagine how anything to come 
hereafter can stretch beyond this one. In truth, ex- 
hibitions have got not only somewhat over-done, but too 
often done. And when next autumn’s sun shall have set 
upon this one, all wise men who understand their real 
value will —— that at least one decade if not 
two shall pass before another great stock-taking of 
the world’s wealth and of human power over it shall be 
attempted. - in a wise, right, and noble spirit in 
1851, and, with many advantages to human progress, 
variously continued since in divers places, and by various 
nations, there has been apparent to those who look below 
the surface a continually expanding tendency to subordi- 
nate to financial ends and to the captivation of external 
vastness and display, the genuine and true objects 
of industrial exhibitions; and as tending to promote 
that evil result, we are disposed to think that the 
combination of fine art in pictures and _ sculpture 
with industry, first attempted in 1862, was, on the whole, 
unfortunate, and a move in the wrong direction. We sa 
so, though recognising fully—greatly more fully, probably, 
than English thought and feelings at large do—the intimate 
and indissoluble relations that subsist not alone between 
the fine arts proper, but all art manufactures—a fact 
which is so little understood in our own country that every- 
thing, however utilitarian, every form to effect a purpose, 
to transmit a force, for a use however homely, has an ele- 
ment of beauty or of ugliness—and further, relations that 
can never be neglected with safety to progress between the 
good, the true, and the beautiful. Pictures and sculpture 

ve introduced into Industrial Exhibitions strictly and 
justly viewed as such, an attractive but a distracting 
element wanting in a proper connecting link, though 
their effects upon the visitor-numbering turnstiles have 
been a nt enough. 

In this direction of view, and ‘in what has been done 
upon the present occasion outside the building in what is 
called the _— of the Champ de Mars, a more decisive 
tendency ever before is evident towards the panem et 
circenses aim and policy. In many ways they may answer 
their ends, but we are not convinced that they are those 
proper to industrial ee rightly estimated, nor that 
they do not degrade the objects of such below their just 
level. In aor ge in our pages some further remarks 
in this respect will be found. One thing we venture to 
urge with all earnestness and at this early 
that means should be taken to extract the full intellect 
value out of everything that this great exposition nts, 
and to husband the garnered knowledge in a complete and 
orderly form for future use and profit. This has hitherto 
been most imperfectly done as respects any and every past 
exhibition. ousands and thousands of objects amo 
the class of what are called raw products were piled 


riod, namely. 





oie in 1862, walked through, scarce noticed by the 
millions, seen by a few, came like shadows and so de 

for want of any efficient organised nt tr of scientific 
men, whose business it should be exclusively, and without 
the distraction of jury or any other sort of adjunct work, 
to discover the objects in every department of the exhibi- 
tion which are new or valuable absolutely or in relation to 
the wants and circumstances of special trades, interests, 
or countries; if necessary to experiment upon them, and 
finally to report upon them in those relations. This would 
really be “to drip the honey from the comb” of those 
vast collections. 

Neither catalogues nor jurors’ reports—but too often the 
most jejune and flavourless nolediens —nor general 
reports of executive commissioners, can fulfil the functions 
which we indicate. They would need a special bureau of 
some half-dozen men of first-class ability: in as man 
different departments, with a president, and with fun 
aud power to conduct experimental inquiries if needful. 
We feel satisfied that Great Britain would more than 
recoup herself the full value of such an additional Parlia- 
mentary grant as would be requisite for such a scientific 
experimental commission, the nature of whose duties we 
have but hinted at above, but which are far wider and 
more important than we can attempt here to expand into 
a sketch ; and which would apply not alone, as we have 
above said, to raw products, but to every department of 
the Exhibition. We shoald greatly rejoice to find such a 
commission organised and working in harmony with the 

eneral executive commission for Great Britain and 
ems | as now located in Paris, and which, under Mr. 
H. Cole as their chief, have already done so well and so 
creditably to us nationally in the completeness and general 
goodness of arrangement which they have effected for our 
imperial, national, and colonial display. 


THE LATEST ADDITION TO THE UNITED STATES NAVY. 


Ovr American cousins have tried their hands at producing 
a casemate ship—an ironclad, in short, resembling more or 
less our Minotaur and Northumberland, at least in the 
matter of size—and have been so extremely successful that 
the Government refuse to take the ship off the contractor's 
hands at or about cost price, that is to say somewhere 
about half as much again as the contract price, £312,000. 
During the last two or three years we have heard a 
good deal in this country of the Dunderberg — the 
“ Thunder Mountain” which was to set the entire 
English navy at defiance, and serve our forts much 
as legendary dragons served villages and churches; but 
the ship has taken so long to build that it was only on 
the 22nd of last February her trial trip came off. It is 
hardly to be supposed that the people of the United States 
will permit the transfer of so large a ship as the Dunder- 
berg to a foreign power; and it is almost equally doubtful 
whether a foreign power would be now troubled with her, 
the chance of selling her to the Prussians having been 
lost. We may therefore regard her as the most recent 
addition to the U.S. navy, and as such she deserves a 
moment’s attention at our hands. 

The Dunderberg was constructed by Mr. W. Webb, an 
eminent American shipbuilder, and engined by Messrs. 
Roach and Sons, of the Etna Works, New Yor.k- She isa 
timber built ship of 380ft. long, 72ft. 10in. beam, and 22ft. 
7in. deep, having a displacement of 7000 tons when read 
for sea, and drawing 21ft. Her sides and floor are of 
framed “solid,” that is to say, the timbers are. bolted 
together without any intervening space. When put in place 
the joints werecaulked inside and out, and strengthened with 
heavy diagonal iron bracing covered with thick planking. 
The floor outside is very heavily planked, and from the 
bilge up two thicknesses of timber are worked into her 
sides, which, at the water line, are no less than 6ft. thick. 
From the bows a ram or beak projects 6ft. under water, 
to a distance we hardly like to say how t, lest’ our 
readers should accuse us of asserting the thing which is not. 
Nearly amidships is erected the casemate or “fort.” It 
stands some distance in from the ship’s sides, and is in 
many respects analogous to an enormous fixed turret. The 
decks between the casemate and the ship’s sides are covered 
with logs and plated. The casemate itself is of timber 
3ft. thick, and covered with solid hammered iron plates 
28in. wide and 4iin. thick, the sides and.ends of the 
structure being inclined to deflect shot. The sides of the 
hull are protected by armour descending 6ft. below the 
water line, and 34in. thick. The casemate is pierced for 
no fewer than twenty guns, but it ap that it will only 
mount sixteen—four of 15in. and twelve of llin. bore. Our 
New York contemporary, the Scientific American, describes 
her in the following words :—“In external appearance 
the ship looks like a fort mounted upon a long low sh 
vessel; she has a ‘hermaphrodite brig’ rig; and while 
she has a formidable and invulnerable look as a war 
craft, the rake of her masts and smoke stack, to- 
gether with the lar contour of the casemate and 
sheer of the hull, e up a symmetrical and even pleasing 
seen, Lying so low in the water, and a large part 
of her hull being below the surface, she does not present 
the appearance of magnitude which would be expected. 
It is only when one walks her decks and views her in all 
her parts that her immense proportions present themselves 
to our understanding.” It may well be imagined that the 
Dunderberg is, in external characteristics at least, a unique 
specimen of naval architecture; and as it is to the last 
degree unlikely that anything nearly resembling her will 
ever be built again, she and the Great Eastern will pro- 
bably continue to share the honour of being the most 
remarkable ships in the world till the end of their days. 

The engines of the Dunderberg appear to be the best 
thing about her. But the engines of the American navy are 
as a rule much more carefully designed and more efficient on 
paper than in reality. Those in question are of the return 
connecting-rod type, the cylinders being each 100in. in 
diameter, and 45in. stroke. The surface condensers have 
12,000ft. of surface, the tubes being of solid drawn brass, 
tinned inside and out, and ed with com white 
pine ferrules on Allan’s system, which is said to answer 
very well. The condenser is fitted with two air and two 
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circulating pumps, worked by a pair of distinct engines, 
with 36in. Splinter, and 36in. stroke. The pumps and 
engines are arranged on Worthington’s well-known system. 
They are placed at right angles to the main cylinders, 


beneath the condenser and the crossheads of the main | 


engines—a situation selected, we suppose, from its eminent 
accessibility. The starting and reversing gear is actuated 
by a pair of small cylinders 14in. diameter and 12in. 
stroke. The “gen is of brass, 21ft. in diameter, and 
30ft. pitch, with four blades; its weight is 34,800 lb., and 
it is believed to be the largest brass propeller ever cast in 
the States. 

The Dunderberg has eight boilers—six large and two 
small—of the ordinary return flue type, and sixty fur- 
naces, arranged in two tiers, affording 1250 square feet of 
_ surface, the total heating surface being 30,000ft. 

he fire-room floor is fitted with a raised trunk, on which 
the stokers’ stand when firing the upper furnaces. The 
sides of this trunk are perforated, ant it is supplied with 
air by four fans driven by independent engines. the 
boilers deliver into a common funnel 14ft. in diameter, and 
rising 60ft. above the stokehole floor. 

On the trial trip the highest number of revolutions was 
fifty, and the greatest speed attained twelve and a-half 
knots, it is said, but it does not appear that this velocity 
was maintained, and hot bearings attended every attempt 
to keep it up. The average speed was certainly not more 
than ten knots, and we shall not be far wrong if we take 
twelve and a-half knots, or thereabouts, as the best working 
speed of the ship when she has all her coals and stores on 
beard. Some of the four guns now in the casemate 
were fired during the trip. The two 1l5in. guns are 
mounted on carriages fitted with Ericsson’s retary com- 
ween of which it has been said that they are the very 

st things of the kind ever produced; this being the dis- 
tinguishing feature, we need hardly add, of ali Captain 
Ericsson’s inventions. We have been at some pains to 
ascertain how these worked, but the only reliable New 
York papers—that is to say, the only papers whose 
reporters would be likely to possess some technical know- 
ledge of the subject—either preserve an ominous silence, 
or state that “no doubt when the first stiffness has worn 
off they will work very well,’ which is tantamount to a 
statement that they do not work well now. 

The foregoing will give a very tolerable idea of the 
characteristics and peculiarities of a vessel which has 
afforded matter for no inconsiderable amount of boasting; 
and will probably be held up by the very limited section 
@ the English press which draws its inspiration from 
American sources as a marvel of constructive skill before 
which English engineers and naval architects may hide 
their diminished heads. A moment’s examination will 
suffice to show, however, that the Dunderberg, as she is, 
would not prove a very formidable antagonist, and that, 
in point of fact, she just constitutes one of those additions 
to the United States navy in which we should be only too 
glad to see other nations freely indulge. She is not fast 
enough either to chase or to run away; she is too big to 
find accommodation in small harbours, and as far as fighting 
is concerned, even at long bowlsthe Bellerophon’s 9in. guns 
would knock her into matchwood in a very short time. Her 
34in. plates would form an admirable point d@ appui on 
which to explode steel shells, and these entering deeply 
into her thick timber sides would rend great cavities and 
orifices in them, through which the sea would rush in a 
torrent at each roll. The most formidable thing about her 
is her armament; but the 1lin. smooth-bore cast iron gun 
firing 16 lb. of powder is not such a very terrible 
weapon after all; and the speed at which it can be 
worked is apparently not very great —a round every 
two minutes being considered a very fair performance 
indeed. The truth is that the better informed Ameri- 
cans know that the Dunderberg is a huge mistake, 
certain not to be repeated under the same form. She 
has been so long in building that she has become 
obsolete, and it is not improbable that she would never 
be put into active service, even though the people of 
the Tnited States thought proper to go to war. She does 
not present a single feature worthy of imitation, or possess 
any special interest for English engineers. She has only 
received so much attention in our columns because our 
readers might chance to be led away with the idea that 
the people of the States had added to their navy a vessel 
of an original and admirable type with which we had 
nothing to compete. We have placed them in a position 
to judge for themselves, and having done so it appears to 
us that the Dunderberg need hardly again be mentioned by 
us, 


THE 8ST. PANCRAS STATION. 


Tue construction of an independent line of railway 
upwards of fifty miles in length connecting an important 
provincial town with the metropolis, is not only a some- 
what unusual occurrence in the existing state of railway 
engineering, but is also a proof that all our main lines at 
home are not yet constructed. Terminating as it does 
within a stone’s throw of a large and readily avail- 
able station and depdét, it may be considered as circum- 
stantial evidence that either the resources of the 
Great Northern terminus are taxed to the uttermost in 
providing for the exigencies of its own traffic; or that 
“running powers,” apparently so satisfactory in theory, 
are not always so desirable in actual practice. Be this as 
it may, the determination of the Midland Company to 
have a station to themselves has long since been arrived 
at; the works along the whole route from London 
to Bedford are well advanced, being in various stages of 
completion, and the temporary constructions, especially 
the timber bridge erected for the purpose of facilitating 
the progress at St. Pancras, constitute a prominent feature 
in that locality. A visit to the site at the present time 
affords a favourable opportunity of appreciating what 
it will be impossible to observe when the operations 
assume a more extensive and complicated appearance. We 
allude to the enormous area of the ground that has been 
cleared, enabling the spectator to embrace at a single 
coup d’ wil the vast space destined to be appropriated in 





one way or another to the benefit of the public, and to 
form in his mind some estimate of the corresponding _ 
portions and dimensions that must of necessity be embodied 
in the erection of superstructures upon a base so extended. 
We shall find that this view of the case is a perfectly 


correct one, and that the several works connected with the 


undertaking have all been designed upon a scale of com- 
mensurate magnitude whether we direct our attention to 
the future facade in Euston-road, to the gigantic roof of 
the station itself, or to the extent of the locomotive and 
railway accommodation in general. 

It has been said of the great Brunel that his pre- 
dominant idea, his ruling passion, was size; and his works, 
from first to last, bear the strongest testimony to the 
veracity of the assertion. He must have the largest rail- 
way, the biggest engines—so he became the champion of 
the broad gauge, and demonstrated his own belief in the 
soundness of the principle by carrying his line as a prac- 
tical application of it from London to Bristol. Again, he 
must have a big bridge; so setting his powerful inventive 
faculties to work he threw across the ‘Tamar a structure 
exhibiting a wonderful combination of novelty, ingenuity, 
economy, and engineering ability. Once, and only once, 
more the ruling passion found vent. He must have the 
largest ship, and the Great Eastern formed not only the 
culminating, but alas! the setting triumph of his 
genius. His active intellect had traced out the general 
features, proportioned the various parts, and in his mind’s 
eye he beheld the outlines of his crowning effort, long 
before they appeared upon the drawing-board in delineated 
realisation. Whether the mind of the engineer of the 
Midland Railway follows the same bent as that of his 


redecessor we are unable to state, but we may congratulate | 


im upon having designed the largest roof in the world. 
Extending from side wall to side wall, it spans a clear 
distance of 240ft., exceeding, by a few feet, the celebrated 
roof erected in 1790 over the Imperial Riding School at 
Moscow. Rising toa height of 130ft. above the level of 
St. Pancras-road, it will completely dwarf everything in 
its immediate vicinity, and, we fancy, may not prove a 
very agreeable neighbour to the Great Northern Hotel. It 
must have struck any one who has stood under the Charing 
Cross, or Cannon-street, station roof at one end and looked 
down the length of the platforms, that it appears very 
short, in fact almost as broad as it is long. It is not 
that the stations or platforms themselves are shorter than 
they ought to be, but that their width, and the great 
span of their roofs are disproportionately great com- 
pared with their length. Unless the roof of the Mid- 
land terminus is made considerably longer than 690ft., 
the length intended, it will certainly have the same un- 
pleasing effect. In fact, it will give one the idea of 
standing under a bridge more than that of being situated 
within a long roofed-in building. 

The question of roofs consisting of one large single span, 
in comparison with others where the same distance is sub- 
divided into multiples, is precisely similar to that of 
bridges of long spans versus those consisting of a larger 
number of shorter spans, and into which we do not 
intend entering just now. One of the advantages 
claimed for the single span roof is the absence of all 
intermediate columns or pillars, and the obtaining there- 
fore “a clear deck.’ Whenever the height of the roof is 
not so great as to prevent the lamps being swung from the 
rincipals, this advantage is gained to the fullest extent, 
but not otherwise. It must be borne in mind that it is 
not so much the size of any obstruction or standing work 
upon the platforms or between the rails that is objection- 
able, but it is its actual presence. A column 6in. in dia- 
meter would as effectually prevent the putting in of a 
siding as one of three times these dimensions. We are of 
opinion that the difference between the size of an ordinary 
lamp-post and that of a column which would serve to 
support a roof of comparatively small span, is not of suffi- 
cient consequence to call for the indiscriminate application 
of the large span principle. 

Imagine an iron circular arch with one horizontal tie- 
rod supported at intervals by pillars underneath it, but 
which has no ties or struts connecting it with the bow to 
which itjis only attached at the two extremities; it is 
simply a bow and string resting upon supports placed 
under the string or tie. If we suppose ourselves placed 
upon the tie we have an exact description of the manner 
in which the floor for the rails and platforms is arranged 
in the St. Pancras Station. This is one of the particular 
features of Mr. Barlow’s design, whereby the thrust of the 
arch is taken by cross-beams, which are supported by cast 
iron pillars, and act as a tie to the roof and a floor for the 
traffic; but it must not be imagined that any strain is 
produced upon the roof in consequence of this arrange- 
ment. In a word, the station is in the roof. By standing 
close to one of the side walls which are now in course of 
construction, and looking towards the opposite one, 
the e to be roofed in, seems enormous. ‘The con- 
struction of the piers which project from the face of the 
walls, and are intended to take the principal ribs, is 
being pushed actively forward, 4in. wrought iron anchor 
bolts, which have a total length of 23ft. being built inside 


them. The fixing of these bolts is performed in the 
ordinary way. A strong cast iron bed-plate, through 


which the bolt passes, is firmly bedded in the ground at 
the bottom of the pier, which is built up over itand round 
the bolt, care being taken to leave a small space between 
the latter and the brickwork. 

This precaution is indispensable in all instances where 
ironwork has to be fixed upon masonry or brickwork, 
through the intervention of bolts, for although the 
measurements upon both sides may be perfectly accurate, 
yet, owing to imperfections in masonry which cannot be 
prevented, they cannot be expected to fit exactly, Some 
little slewing is always necessary, which could not be done 
if the bolts were absolute fixtures, and the knocking down 
and rebuilding of piers 23ft. high would be a serious 
matter. In the case of engine foundations the bolts are 
sometimes built in solid, but then they are always adjusted 
and maintained in a correct position during the carrying 
up of the masonry by a template which is a fac simile of 





the engine bed, so that as soon as everything is ready for 
its reception all that remains to be done is to lay it over 
the bolts, and the corresponding holes fit exactly. It will 
not be long before the side walls of this gigantic structure 
will begin to show signs of perceptible progress, and the 
staging and timbering, or whatever description of tem- 
porary work may be employed for getting the roof into 
position, will afford a fine opportunity for the exercise of 
engineering skill and ingenuity on the part of those 
engaged in the ere duties connected with this 
department. It may be truly said that the temporary works 
of the present time far surpass in magnitude and boldness 
many of the permanent ones of former days, and a glance 
at those erected for the purpose of building Blackfriars 
Bridge will serve to illustrate and corroborate our 
statement. © 
OUR COAST DEFENCES. 

WE have given in another place some particulars of the 
changes which the progress of the arts of attack and 
defence have rendered necessary in the construction of 
forts intended to defend] our harbours or our arsenals—in 
other words, those points which it is commonly assumed 
an enemy would be most likely to attack, and the destruc- 
tion of which would prove the best reward for his labour. 
The sums to be spent on our projected fortifications are very 
great. But the value of such structures bas been and is 
still keenly disputed; and although successive ministries 
appear to have made up their minds that it is necessary 
for the safety and honour of England, that her coast should 
be defended by masonry batteries cased in iron, the 
merits and demerits of such a system of defence as com- 
pared with that favoured by the people of the United 
States is by no means decided. They, as is perfectly well- 
known, pin their faith on monitors; we rely first on our 
Channel squadron;to intercept the ships of a foe; and in the 
course of afew years, when our forts are completed, Spit- 
head and ports of similar importance will it is, rightly or 
wrongly, anticipated, be further protected by batteries 
mounting tremendous ordnance, and sufliciently well 
plated to keep out the very heaviest shot and shell. 

We have no intention of urging that forts nearly im- 
pregnable, and possessing within certain limitations great 
power of offence, cannot be constructed. It is easy to see 
that nothing is really required to secure such an object but 
plenty of money. Civil engineers can command all the aid 
that stone can render; and the most efficient system of 
armour can be applied to a fixed structure with an utter 
disregard for the considerations which trammel the naval 
architect when he attempts to solve one of the greatest 
mechanical — ever called into existence by man. 
At first sight, indeed, it would appear that forts when 
properly designed and constructed, are eminently suitable 
for the defence of an estuary or a harbour; but on closer 
examination it will be found that all fixed batteries labour 
under a very serious defect from which ships of war of 
every description are practically exempt. The paramount 
object held in view in constructing a fort is that the shot 
from its guns should hitany hostile vessel attempting to pass 
under its walls or within its range. To this end lines of fire 
are carefully laid out, and where two or more batteries 
materially assist each other, pains are taken to cause the 
lines of fire as far as possible to intersect those points 
which it is most expedient an enemy should be prevented 
from passing unscathed. But it is absolutely essential to 
the efficiency of any battery that the gunners should be 
able to lay their guns on the object to be hit. If this is 
prevented by any obstacle, however great, or however 
apparently insignificant, the value of the battery is at once 
reduced to nothing. In this fact lies the weak point of all 
fixed batteries. The first few discharges envelope the 
entire structure in a dense cloud of smoke, through which 
the eye cannot pierce, and it therefore becomes im- 
possible to train the guns on the ship which it is 
intended to destroy. After the first dozen rounds all is 
mere guesswork. This is not theory, it is practice. 
Colonel Alexander, an officer of the Royal Marine Arrtil- 
lery, in giving evidence before the Defence Committee on 
the subject of the Spithead forts, stated that at Kinburn 
he “ happened to be on board a line-of-battle-ship anchored 
within 1200 yards of an open battery from which a well- 
sustained fire was kept up for some time; but not a single 
shot struck us, and I could attribute it to no other cause 
than the smoke. It was most certainly from the ship 
being enveloped in smoke that the battery received so 
little injury in return, Had the duel been quietly fought 
out with single gans much more:injury would have been 
done on both sides.” Nor is Colonel Alexander’s evidence 
isolated testimony to the existence of a fact Which deserves 
serious consideration. Captain Coles, and in one word all 
naval officers of experience, support Colonel Alexander to 
the fullest extent. In point of fact, there is no room to 
doubt that, especially in calm weather, the best rifled guns 
in a fort are no better than the worst smooth-bore ord- 
nance, both being alike practically inefficient. 

The advocates of the land battery system urge, however, 
that the guns can be trained on given points which the 
attacking ships must pass, beforehand; and that it is 
only necessary to keep up a steady fire to ensure that she 
shall be hit. The argument possesses weight so far as it 
goes ; but such a system at once reduces the power of the 
fort to a single discharge, inasmuch as the time occupied 
by a rapidly moving ship in passing a given spot is less 
than the interval which must elapse between any two 
rounds; and it is quite possible that the guns bearing 
on a given circumscribed locality might be fired just before 
or just after the ship had passed over it. The advantage of 
training through considerable ares is forfeited; and, as we 
have already said, arms of precision lose all their value. 

It may be said that the ship is no better off, and that if 
the fort is unable to hit her, she must be equally powerless, 
from similar causes, to hit the fort. But this is not the 
case, as the ship is continually running out of her own 
smoke; and even though it were substantially true, the 
advocates of the fixed battery would gain nothing, because-if 
the object of the ship was merely to pass the fort without 
taking any trouble to silence its guns, she could do so. 

In short, the testimony of all naval officers tends to show 
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that ships of war must possess an immense advantage over 
any fixed fort which can be constructed, It is, therefore, 
a matter for consideration if land batteries, and pr ms 
casemated forts, are used, how to get rid of an objection 
which is generally recognised as seriously operating to 
their disadvantage. As gun cotton makes little or no 
smoke its use is denoted, and it is probable that by substi- 
tuting it for gunpowder, the efficiency of the forts which 
are now being erected on our coasts could be enormously 
increased. Severalattempts have been made to adopt pyrox- 
ylin to artillery purposes hitherto without much success. 
Still, recent improvements] in the systems of manufacture 
and of making up cartridges of this ogee and the 
success which has attended its practical application to 
small arms, gives us good ground to hope for the best; and 
the Government would do well to inaugurate an inquiry 
which could not fail, we think, to place gun-cotton at our 
disposal for use in fortifications. Its employment on 
board ship and for field artillery is a matter of secondary 
importance, and is attended with objections which would 
not operate in the case of forts, but for casemate battery ser- 
vice gun-cotton would prove simply invaluable. If, however, 
the use of gunpowder must be retained, it might be worth 
while to try how far it would be possible to disperse the 
smoke of the discharge by mechanical means. It would 
not be difficult to mount within a battery powerful fans 
driven by steam power, the currents from which might be 
caused to operate on the clouds of powder gas, and in any 
case it appears that such a means of forced ventilation 
would add materially to the comfort of the men serving 
the guns by keeping casemates clear of smoke. 

Weighing all the arguments which can be urged for 
and against forts and monitors, the balance of advantages 
appears to lie in favour of the latter as a means of coast 
and harbour defence. They can always follow an attacking 
ship to the last; she can never while running up an 
estuary get out of the range of their fire, and by forging 
ahead or astern a little, a monitor can always get out of her 
own smoke. We have repeatedly pointed out that moni- 
tors are unsuitable for ocean service, but we have been 
equally careful to urge their limited experimentai adoption 
for service as coast and harbour defence ships. We may 
say something at another time as to what harbour moni- 
tors should be. For the present we shall content ourselves 
with the statement that a portion of the money which it is 
intended to devote to the construction of masonry forts 
would be much better expended on the formation of a few 
turreted or casemated monitors which would probably 
serve a similar purpose more efficiently at much less cost. 

NOTES ON PRIVATE BILLS. 

Lorp Romyey’s Committee (Lords) have passed the Cheshire 
lines bill, which had to encounter strong opposition. It was 
very aggravating, it must be confessed, that the promoters and 
opponents having each thought that they had had enough of 
evidence for and against the bill, and quite enough of speechify- 
ing by learned counsel, that the committee should be told by 
counsel, when the case was just on the eve of being finished, 
that it would be better that some further time should be allowed. 
One of the parties concerned in the case muttered to us as we 
left the room, “ Another seventy guineas gone which should have 
been saved,” 

In Group 9, Mr. O'Reilly chairman, the Great Western Rail- 
way bill has been disposed of, its preamble having been declared 
proved. The Rhymney is the only remaining bill of this group, 
and will be cleared off on an early day. 

Mr. Scholefield, who is not known or spoken of as the “ honour- 
able member for Birmingham,” but who is nevertheless an 
honest representative for that town, and a hard-working member, 
has sat through Group 6 as chairman, and has now entered upon 
the duties of a new group, 3, which commenced proceedings 
during the week, when the London and South-Western bill, un- 
opposed, was referred to Mr. Dodson’s committee. The other 
bills in the new group, five in number, will be taken up on a 
later day. 

The important committee on Metropolitan Taxation and 
Management, of which Mr. Ayrton is chairman, held a meeting 
to day, when some very important evidence was given by Mr. 
Corrie, the City Remembrancer, and by Mr. Scott, City Chamber- 
lain, two accomplished and doughty champions of the City 
proper, who seem ever ready to enter the lists and shiver a lance 
with Sir Richard Mayne or any other comer who may champion 
the metropolis at the expense of the City. In his evidence, as 
touching the comparative value of house property, Mr. Scott 
stated that the officially enumerated “houses” in the city of 
London were worth an average of £162 per annum, or nearly 
400 per cent. more than the houses of the metropolis. One 
house in St. James’s, Westminster (the region of the clubs), was, 
he stated, worth ten and three-quarters of the houses in Bethnal- 
green, and one house in the city of London was worth ten and 
a-half houses in the same eastern quarter. The proceedings in 
this committee were adjourned. 

The Salford Borough Bill, in Group E, Mr. Goschen chairman; 
and the Sunderland Extension and Improvement Bill, in 
Referee’s Court B, Mr. Basil Woodd chairman, have both been 
passed. The last-named scheme affects about 3000 owners and 
occupiers, and will displace a population of about 8000, but the 
corporation purpose in the scheme to provide for about 7000 
of these, 

All other committees sitting during the week have paled their 
ineffectual fires before the more interesting and racy 5 
in the election petition cases for the counties of Waterford 
Tipperary. 

The business during the current week has been comparatively 
light as regards private bills. On Monday Mr. Palgrave, examiner 
on standing orders, had before him the Paignton Water and the 
Broxbourn Railway Bills, and in each case declared the standing 
orders to have been complied with. In the Referee’s Court A, 
Colonel Stuart chairman, an important case, the Sheffield Water 
(new works) Bill has been got through. On Monday only one 
group sat upon private bills, that presided over by Mr. Goschen, 
Group E, when the Widnes Gas, Water, and Improvement Bill 
was passed, and the clauses gone through. In the same com- 
mittee the Mersey Dock and Harbour Bill was entered upon on 
Monday, and has occupied the remainder of the week. This 
bill, for extended powers and the construction of additional 
works on the Cheshire side of the Mersey, excites great interest, 
and is powerfully supported and also resolutely and influentially 
opposed. The corporations of Liverpool and Manchester officially 
support the bill upon petition. The bill is opposed by the 
Birkenhead Improvement Commissioners, the Wallasey Improve- 
ment Commissioners, Mr. Vyner, Mr. Pollard, and o' owners 
of property, who appear by counsel against the bill. 


and 





It is an indication of the keenness of the contest that two 
witnesses whose evidence was considered necessary to establish 
the case of the opposition, and who refused to appear, were 
ordered, by “the Commons in Parliament assembled,” to appear 
“at twelve of the clock” on Tuesday last. The disregard of 
this order would have involved contempt of Parliament, and the 
witnesses would probably have been brought up in custody 
under the Speaker's warrant. One man may take a horse to 
the water but twenty cannot make him drink, and it may be 
doubted whether Mr. Speaker, backed by the whole House of 
— has power to make unwilling witnesses say what is 

esired. 


The proceedings in the committee on Metropolitan Taxation 
and Government, which held a sitting on Monday, were rather 
interesting. The witnesses examined were Mr. Goodman, late 
chief clerk at the Mansion House, Mr. Medwin, C.E., and Mr. 
Scott, city chamberlain. Mr. Medwin was longest on the grid- 
iron. He valiantly vindicated the corporation, as being the 
most intelligent, economical, and efficient corporate body in the 
United Kingdom, and manfully defended the hospitality they 
exhibit, and the mild festivities in which they indulge. Having 
been pricked a little on the subject by members of the com- 
mittee, the witness applied the argumentum ad hominem in 
stating that crowned heads and distinguished visitors from 
foreign countries, her Majesty’s ministers, members of both 
Houses of the Legislature, and persons of the highest rank, 
accepted the hospitality of the City as a high honour. He had 
seen the honourable member for Tower Hamlets three times— 
Mr. Ayrton, chairman of the committee; “Please refrain from 
any offensive personal references.” The witness, nothing 
daunted, went on to propound his views on the local govern- 
ment of the metropolis, and recommended the abolition of 
vestries, and of the Metropolitan Board of Works, and the sub- 
stitution of a number of municipal corporations—say one for each 
of the parliamentary districts. For the execution of works of a 
general character, such as the main drainage, he recommended 
delegations from these metropolitan corporations, who should 
form a sort of central co The witness was of opinion 
that the members of such new corporations, if constituted, 
should be provided with refreshments, and have the expenses 
allowed for occasional entertainments for themselves, their 
wives, and daughters. The witness was not quite clear as to the 
means out of which these refreshments and entertainments 
were to be provided, but thought that an allowance of, say, 
1s. 3d. out of every £100 of taxes might suffice. It appeared 
that this rate would amount to about £36 per annum for 
refreshments and entertainments in the new borough of Mary- 
le-bone, should it be made a corporation, which would scarcely, 
it may be doubted, tempt men of a higher social status than the 
vestrymen to accept office in the proposed corporations. 





Taurspay Eventnc.—The Referees’ Court promises to be a 
tribunal of more extended usefulness than was probably designed 
when it was first established. Yesterday it dealt, as an arbitra- 
tion court, with the interests concerned in the Sheffield Water 
Consumers’ Bill, which was withdrawn, the parties agreeing to 
refer the question of costs to the court over which Colonel 
Stuart presides. 

The chief cases considered during the last two days have been 
in Group E, Mr. Goschen chairman, the Liverpool Improvement 
Bill; and in the new group, O, Lord Henley chairman, the 
Holborn Valley Improvements Additional Works. The chief 
feature in the last-named scheme is the widening of the new 
street, for which powers have already been obtained, from 
St. Andrew’s, Holborn, to a point near the intersection of Fleet 
street by Farringdon-street, at the bottom of Ludgate-hill. The 
powers obtained in 1854 for widening Shoe-lane were to make a 
street 40ft. wide, with a gradient in one portion of | in 32. The 
amendment now asked for is to make a street 50ft. with no 
gradient more severe than 1 in 40. The cost of the construc- 
tion of this street is estimated at about £250,000. 

The question of the Thames Navigation Bill, which is to be 
dealt with by Lord Henley’s committee, excites much interest. 

Many unopposed railway and other bills have been disposed of 
during the week in the committees of Lord Redesdale and of Mr. 
Dodson, the respective chairmen of committees in the Houses of 
Lords and Commons. 





LITERATURE. 


The Atlantic Telegraph : Report of the Proceedings at a Banquet 
given to Mr. Cyrus W. Field by the Chamber of Commerce of 
New York, at the Metropolitan Hotel, November 15th, 1866. 

Tuis pampblet is another historical document of interest 

relating to the Atlantic telegraph. Very few copies 

of it, however, have reached England—in fact, not many 
were printed in America, as will be shown by the following 
extract from the minutes of a special meeting of the 

Chamber of Commerce of the State of New York, held 

Thursday, November 22nd, 1866 :—“ Resolved, That twelve 

hundred and fifty copies of the report of the proceedings 

at the banquet given by the chamber of commerce to 

Mr. Cyrus W. Field, at the Metropolitan Hotel on the 15th 

instant, be printed for the use of the members; seven 

hundred and fifty of which to be incorporated in the 
annual report of the chamber for the current year, and 
five hundred issued in the pamphlet form.” 

After the successful laying of both the Atlantic cables 
it will be remembered that Mr. Field instead of hurrying 
off at once to the haunts of civilisation to share in the 
public plaudits ringing throughout the world at the success 
of the enterprise, remained in the islands off the Eastern 


€3| coast of America to overlook the repairing operations 


required by the land-lines and short cables. Long years 
of practical disuse had left them in a very bad state. On 
his return to New York he was presented with the thanks 
of the American nation in a vote of Congress, which also 
ordered a gold medal to be struck in his honour. The 
chamber of commerce also received him at the above 
banquet, because, said they, he was “one of their own 
countrymen, who was foremost in the enterprise, started it 
at the beginning, and stood by it to the end.” 

At the banquet the army and navy of the United States 
were largely represented, several foreign am ors were 
present, and letters from the President of the United States, 
the heads of the chief Government departments, General 
Grant, and others, were read, expressing their interest in 
the movement. The speeches made were necessarily many 
of them of the usual after-dinner tone, but from some of 
them, that of Mr. Field in particular, information may be 
culled respecting the future improvements in the land, lines, 
as well as other points of interest. 

Mr. Field began by noticing those of his early fellow 





workers in the Atlantic telegraph enterprise who are now 

numbered with the dead. 
“Captain Hudson,” he said, “‘ is gone to his grave. Woodhouse, 
the English engineer who was with our own Everett in the Niagara, 
in his native island. Others who took an early part in the 


work are now no more among the living. Lieut. Berryman, who 
made the first soundings across the Atlantic, died for his country 
in the late war, on board his ship off Pensaco His companions, 


Lieut. Strain, the hero of the ill-fated Darien expedition, and 
Lieut, Thomas, are both gone. Soare John W. Brett, my first 
associate in land, Samuel Statham, Sir William Brown, the first 
chairman. of the Atlantic Telegraph Company, and many, many 
others. My first thought to night is g the dead and my only 
sorrow that those who laboured so y with us are not 
here to share our triumph.” 

He next told how five of his friends and himself built the 
lines over mountains, islands, and arms of the sea, saying: — 

“We thought we could build the line in a few months. 
It took two years and a-half. Yet we never asked for | 
outside our own little circle. Indeed, I fear we shoul 
not have got it if we had —for few had any faith in our 
scheme, very dollar came out of our own pockets, yet I am 
proud to say no mar drew back. No man proved a deserter; 
those who came first into the work stood by it to the end. Of 
those six men four are here to night: Mr. Peter Cooper, Moses 


Taylor, Marshall O. Roberts, and myself. {Applause} My brother 
Dudley is in , and i Chandler ite died in | and 
his place was sw’ by Mr. Wilson G. Hunt, who is also here. 
Mr. Robert W. Lowber Was our P 


His narrative, after noticing how the Atlantic was 
sounded by the United States Government, states how 
three years after the enterprise was set on foot by him 
it first had an existence in England in the formation, by 
his instrumentality, of the Atlantic iy Company, 
whose subsequent deeds are on record in the pages of THe 
EnGIneEer, and to a lesser extent in the books and publica- 
tions issued and revised by the directors of the Atlantic 
Telegraph and Telegraph Construction and Maintenance 
Companies. 

After summarising the history of the undertaking down 
to the present time, Mr. Field described the present con- 
dition and future prospects of the land-lines, and with the 
following quotation supplies the most practically interest- 
ing portion of this latest publication relating to the 
Atlantic telegraph. ’ 

There have been many delays in receiving messages from Europe, 
but these have all been on the land lines or in the Gulf of St. 
Lawrence, and not on the sea cables. It was very painful to me 
when we landed at Heart's Content, to find any interruption here, 
that a message which came in a flash across the Atlantic should 
be delayed twenty-four hours in crossing eighty miles of water. 
But it was not my fault. My associates in the Newfoundland 
Company will bear me witness, that I entreated them a year ago 
to repair the cable in the Gulf of St. Lawrence, and to put our 
land lines in perfect order. But they thought it more prudent to 
await the result of the late expedition before making further large 
outlays. We have therefore had to work hard to restore our lines. 
But in two weeks our cable across the Gulf of St. Lawrence was 
taken up and repaired. It was found to have been broken by an 
anchor in shallow water, and when spliced out, proved as perfect 
as when laid down ten years ago. Since then a new one has been 
laid, so that we have there two excellent cables. On land the 
task was more slow. You must remember that Newfoundland is 
a large country; our line across it is 400 miles long, and runs 
through a wilderness. In Cape Breton we have another, 140 
miles. These lines were built twelve years ago, and we have 
waited so long for an ocean telegraph that they have become old 
and rusty. On such long lines, unless closely watched, there must 
sometimes be a break. A few weeks ago a storm swept over the 
island, the most terrific that had been known for twenty years, 
which strewed the coast with shipwrecks. This blew down the 
line in many places, and caused an interruption of several days. 
But it was quickly repaired, and we are trying to guard — 
such accidents again. For three months we had an army of men 
at work, under our faithful and indefatigable superintendent Mr. 
Mackay, rebuilding the line, and now they report it nearly 
complete. On this we must rely for the next few months. But 
all winter long these men will be making their axes heard in the 
forests of Newfoundland, cutting thousands of poles, and as soon 
as the spring opens will build an entirely new line along the same 
route. With this double line complete, with frequent station- 
houses, and faithful sentinels to watch it, we feel pretty secure. 
At Port Hood, in Nova Scotia, we connect with the Western 
Union Telegraph Company, which has engaged to keep as many 
lines as may be necessary for European business. This, we think, 
will against failures hereafter. But, to make assurance 
doubly sure, we shall in the spring build still another line by a 
separate route, crossing over from Heart’s Content to Placentia, 
which is only about a hundred miles, along a road, where it 
can easily be kept in order. From Pl tia a submarine cable 
will be laid across to the French island of St. Pierre, and thence 
to Sydney in Cape Breton, where again we strike a coach road, 
and can maintain our lines without difficulty. Thus we shall have 
three distinct lines, with which it is hardly possible there can be 
any delay. A message from London to New York passes over 
four lines : from London to Valentia, Valentia to Heart’s Content, 
from there to Port Hood, and from Port Hood to New York. It 
always takes a little time for an operator to read a message and pre- 
pare to send it. For this allow five minutes at each station, that is 
enough, and I shall not be content till we have m regularly 
from London in twenty minutes. One hour,is ample for a mes- 
sage to go from Wall-street to the Royal Exchange, and to get an 
answer back again. This is what we aim todo. If for a few 
months there should be occasional delays, we ask only a little 
patience, remembering that our machinery is new, and it takes 
time to get it well-oiled and running at full speed. But after 
that I trust we shall be able to satisfy the demands of the public. 
A word about the tariff: Complaint has been made that it is so 
high as to be very oppressive. I beg all to remember that it is 
only three months and a-half since the cable was laid. It was 
laid at a great cost and a great risk. Different companies had 
sunk in their attempts twelve millions of dollars. It was still an 
experiment, of which the result was doubtful. This, too, might 
rove another costly failure. Even if su id not 





we 
ow how long it would work. Evil prophets in both countries 
predicted that it would not last a month. If it did, we were not 
sure of having more than one cable ; nor how much work that one 
could do. Now these doubts are resol We have, not only 
one cable, but two, both in working order ; and we find, instead 
of five words a minute, we can send fifteen. Now we are free tu 
reduce the tariff. Accordingly it has been cut down by one half, 
and I hope in a few months we can bring it down to one quarter. 
I am in favour of reducing it to the lowest point at which we can 
do the business, keeping the lines working day and night. And 
then, if the work grows upon us so enormously that we cannot do 
it, why we must go to work and lay more cables. Those who 
conduet a public enterprise ought not to object to any fair criticism 
of the public or the press. But complaints are sometimes made 
without reflection, as when — is found with the cable, ye 
the news from Europe scanty or unimportant, as if we 
had any more to do with what over the line than the Post- 
office department with the contents of letters that go through the 
ils. Weare common carriers, and send whatever comes; and 
if our brethern of the press keep capable men in the capitals of 
E who will furnish only news which is important, we 
eo that it is delivered here every morning. 
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Ss HALF-.SEOTION THROUGH X. 

THE accompanying engraving shows a ready and simple means 

of jointing pipes with cold lead, pressed in by machinery, instead 

of with molten lead, “‘set-up” by hand. The machine has been 
invented by Mr. H. Temple Humphreys, Westminster. 

By using cold lead in the form of a rolled rod or wire, served 


round the joint after the fashion of a rope, and then pressed with | 


a great pressure until it becomes ductile enough to fill every crack 


and cranny of the socket, a perfect joint will be made, and at the | 


same time the following advantages over the old process obtained: 
First, the possibility of jointing under, or partially under, water, 


in a wet soil and trench, where the pumping often becomes a heavy | 
item, before the molten lead can be run into the socket. Secondly, | 


a saving of coals and oxidation of lead, together with waste 


through spilling the same; the repeated removals of furnace, the | 


cartage of coals, and the services of the furnace attendant, are 
also all rendered unnecessary. Thirdly, the manufacture of a 
better and more uniformly reliable joint, in a shorter time, by 
machine, than can be done by the same number of hands with 
setting-up hammers. 

The whole process is briefly as follows:—The joint to be made is 
clipped round the socket with a socket clip, which hinges at A, 


and clips by means of the wedge blades B, B, and wedge block C, | 


which is driven down the wedge blades by one blow of a hammer. 
A sufficient amount of rod lead wire, unrolled from a hank of 
wire off a drum upon a pair of wheels, is now coiled round the 
spigot and pushed into the joint by hand as far as it will conve- 
niently go. A ring of wrought iron plates, in segments of suitable 
sizes and thicknesses, corresponding to the varying thickness and 





shapes of the joint to be made, having been placed round the 

spigot the spigot clip is then put on over this ring, and the four 

differential screws entered into their respective nuts on the socket 
| clip, for which purpose they are each made a little shorter than 
the first entering screw in order to engage threads consecutively, 
and not all at once. By turning the handle the light pitch chains 
and pulleys drive the two right and two left-handed differential 
| screws uniformly alike, quite independently of each other, or of 
any movement of either half of the socket clip in opening and 
clipping round the socket, so that the machine is always ready for 
| use, as soon as adjusted to the pipe to be jointed. 

The revolution of the screws forces the ring of wrought iron 
dies into the joint, with a very great pressure, proportionate to 
the sizes of the pitches of the screws; this squeezes the lead like 
so much clay into the closest contact with the surfaces of the pipes, 
and by simply repeating the above operation, after coiling more 
| lead wire round the spigot, the requisite depth of lead is obtained 
and a sound and rapidly made joint insured. The joint may either 
be yarned or not, as found most convenient, but in either case the 
yarn can be forced in by the machine, and in order to increase the 
speed of the dies for this purpose, or for pressing the first strands 
of wire into place, both of which operations do not require the 
exertion of the whole power of the screws—keys are provided to 


| together, and, consequently, to resemble a simple screw. Arrange- 
ments have been made, we believe, whereby these machines can 
be produced at a price sufficiently low as to render their use most 
economical upon any contract for laying gas or water mains over 


| half a mile in length. 








THE HARBOUR OF BRINDISI 
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A coop deal of attention has lately been directed in Set Trade Inspectors of Railways, addressed to the Postmaster- 


to the port of Brindisi, in Italy, in consequence of the publica- 


tion of an able report by Captain Tyler, one of the Board of | Lord Stanley of Alderley to inspect the railways and ports of 
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General. In February last Captain Tyler was instructed by 


insert between each differential pair, thus making them revolve | 
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, Brindisi, in'Italy, with reference to the use of the Italian route 
| for the conveyance of eastern mails ; and, as the result of this 
| inspection, Captain Tyler recommended the choice of the port of 
| Brindisi. On the present Marseilles overland route to India of 
| course occurs the passage, generally very disagreeable, across the 
Gulf of Lyons, between Marseilles and Malta. About two years 
ago, in May, 1865, the railway was opened to Brindisi ; some 
four years ago the Italian Government entered into a convention 
for the employment of steamers from Ancona, vid Brindisi, to 
Alexandria. Two now run between Brindisi and Alexandria 
only. It is possible to travel more than twice as fast on land 
by rail than by steamer, even in very good weather; while the 
unavoidable uncertainties, and even dangers of a sea voyage, are 
; avoided on land. A look at the map will show that by taking 
the port of Brindisi, 638 nautical, or 734 English miles of sea 
are saved, substituting for it 651 miles additional of land 
journey. We are informed that the question as to the choice of 
this Italian port for the transmission of the Eastern mails is still 
under the consideration of our Government. The Italian 
Government are also going on with the works of the harbour, 
though not so rapidly as they would do if the question were 
settled. 

The accompanying engraving shows a plan of the harbour, 
generally acknowledged to be accurate, which is sold in Brindisi 
itself. It will be seen that the harbour of Brindisi consists of 
an outer port, connected by a narrow channel with two arms 
branching out like a fork. The outside port is 2000 metres 
long, by 1000 wide; the channel is 260 metres long, and 60 
metres wide; the western arm is 1500 metres long, and 250 
wide ; and the eastern arm is 1100 metres long, and 200 wide. 
By the sinking of some ships, in order to keep out his enemies, 
the Prince of Taranto, in the fifteenth century, injured the en- 
trance to the inner arms. Recent operations in the channel 
have caused a clear depth of more than six metres in the channel 
into the western arm, which is being increased to 26it. Captain 
Tyler, while in the harbour in May last, saw these three of the 
contract steamers of the Italian Government plying between 
Brindisi and Alexandria—one in the outer and two within a few 
yards of the quays of the town. Fully loaded these steamers 
draw 15ft. of water ; at the time Captain Tyler saw them they 
drew from 13it. 6in. to 14ft. There isa depth of more than 
six metres in the channel leading to the western arms. 

Amongst the principal works now in course of construction at 
Brindisi are a breakwater 380 metres long, shown by A, B in the 
plan. It is for closing the Bocca di Paglia, or channel, between 
the mainland and the island of St. Andrea. This, with a wall 
(C, D) 260 metres long, projecting to the east from Forte di Mare, 
and a retaining wall (KE, F) 950 metres long, on the Costi Marnia, 
are all to be finished at a cost of 1,700,000 francs. At N, O, 
in the plan, 260 metres of quays are being constructed, 
intended for the goods station of the railway. At P and Q, 
nearly opposite the mole, is to be a site for the deposit of coal, 
and a coaling stage. “ 

The ordinary rise and fall of the tide at Brindisi is stated not 
to exceed half a metre, rather more than 1}ft. As it in 
thus difficult to dock ships as in this country, the Italias 
Government have granted a concession for a hauling slip (scalo 
@ alaggio), shown by L, M in the plan, for vessels up to 2,000 tons 
It was to be finished in two years from April of last year. Con- 
| tracts were also signed a short time afterwards for a quay, 5 
metres long, near the Forte di Terra, marked I, K in our plan. 
| It is to cost 580,000 francs, and was to be finished in thirty 
months from last June. There is also a project for construct- 
ing at the end of the eastern arm of the interior port a graving 
dock, indicated by the letter R. 
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SHort TiME IN THE Srates.—An ‘‘ eight-hour law” for labour 

has been adopted in Illinois. There is much agitation on this sub- 

| ject throughout the United States, and a law prescribing eight 

hours for a day’s work in Government workshops has been intro- 
duced into Congress. 

Stx Monts’ Work ON THE GREAT NORTHERN.—The system 
represented by this company includes the main line, running 
through Peterborough and Doncaster, to Askern, 160 miles in 
length, and the following branches:—Walton Junction to Gains- 
borough, through Lincoln, a loop line 75 miles in length; the East 
Lincolnshire line, from Boston to Grimsby, 48 miles; Hertford to 

| Dunstable, 25 miles; Grantham to Nottingham, 22 miles; the 
Bourne and the Sleaford railways, 7 and 27 miles respectively; the 
| Leeds and Bradford line, with its branches, 23 miles; and the West 
Yorkshire Railway, with its extensions, 17 miles in length. The 
| company’s property is, therefore, 404 miles in length, but the fol- 
lowing lines are worked by it:—The Ramsey and the Horncastle 
railways, 6 and 8 miles; March to Spalding, 16 miles; and that 
from Hatfield to St. Albans, 6 miles long; so that the total num- 
ber of miles maintained amount to 440. The usual expenses of 
maintenance for this distance amounted during the past half-year 
| to £97,058, or a sum of about £220 per mile. The total workin 
; expenses of the line charged to revenue account for the same paiel 
amounted to £513,850, or rather over 49 per cent. of the gross 
| receipts, which were £1,045,370. Among the items making up the 
| sum of expenses the most important are—the running of engines, 
| including cost of fuel, water, and lubricants, together with the 
| wages of the drivers, firemen, and cleaners, amounting to £73,750, 
and the ee of the engines, which cost £71,974. These sums, 
| together with other general charges brings the cost of the locomo- 
| tive power up to £166,358, the largest item in the company’s ex- 
penses. To the original locomotive stock of the company 9 pas- 
senger tank and 21 goods engines have been added, so that the 
number of passenger engines now amounts to 153, and goods 
engines to 238. The number of miles run by these amounted to 
1,676,696 with passengers, and 2,447,141 with goods trains, and 
when to these figures is added the mileage of piloting and bailast- 
ing work, we find that 4,311,077 miles have been travelled over by 
the Great Northern engines during the last half-year. The fuel 
consumed to do this work amounted to 1,619,691 cwt. of coal and 
coke, which cost £36,974. A great difference exists in the relative 
consumption of coal and coke by goods and passenger engines. 
Thus to the former were supplied only 41,010 cwt. of coke, with 
1,175,160 ewt. of coal, while for the passenger engines the coke is 
in excess, amounting to 227,604 cwt. against 175,917 cwt. of coal. 
The average of fuel consumed per mile by passenger engines 
was 28°3 lb., by the goods engines 50°2 lb., or nearly double the 
former. These together give a cost of 206d. ay engine mile 
run, and 2°19d. per train mile; but when all the expenses are 
added together the cost per train mile is increased to very 
nearly 28, 6d. The rolling stock has been augmented by thirty- 
four first-class, eighteen new second-class carriages, and 162 truck 
and wagons of different descriptions; so that the passenger traffi 
is now maintained by 939 carriages, while the goods department is 
represented by 10,262 wagons, trucks, vans, and carts. he 
repair and renewal of these have cost £43,530. This sum is in 
excess of that expended during former half-years, as the whole 
stock of the company has been more completely overhauled, and 
heavier repairs have generally been necessary. The locomotiv 
charges were also rather heavier, because a great number of new 
boilers have been supplied, and old ones renewed, and as a conse- 
quence the rolling stock of the company‘is now generally in a very 
efficient state. The working of an additional seventeen miles on 
the West Yorkshire line has increased the expenditure for the 
maintenance of way, but the sum is insignificant among the very 
heavy figures of the company’s accounts, —Railway News, 
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It is only occasionally, as during last winter, that travellers in 
this country feel the want of a proper system for warming railway 
carriages. There is the discomfort, and even danger to health, 
very great. On the Continent the invariably more or less rigorous 
winters have obliged the railway administrations to give 


at 
attention to this subject, and several plans are thus in naa ae | 


well deserving of attention. The coupés of the carriages on some 
of the German lines are warmed by means of iron boxes, filled 
with hot sand, and shoved in from the outside through openings 
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fitted with doors. These square sand boxes are about 3ft. Gin. by | 


4in. by 5in., and as they get to nearly a red heat by being filled 
with the sand, they are held in a casing of iron plates, perma- 
nently fixed under the seats, as shown in Fig. 1. These casings 
are furnished with slits opening towards the centre of the carriage, 
fitted or not with adjustable slides, and carried, in fact, some 
little distance off the bottom of the carriage. 

The warming effect is much greater with these sand boxes than 
with the ordinary hot-water bottles, and the travellers are less 
incommoded. The sliding in of the hot boxes takes less time than 
changing the water bottles, and the heat is kept in at least twice 
as long. Pieces of flint of about the size of a pea have been 
found to answer still better than sand; and the flint causes less 
dust, and loses its heat with less rapidity than sand. 


| ciently lifted to allow the opening of the cover D. 


RAILWAY CARRIAGES. 
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companies have placed protecting plates—indicated by a in the 
engraving—which completely protect the bottom part of the seats 
and the partition against a too powerful radiation of the heat. The 
objections to this plan are that the heating of the sand consumes 
much fuel, that much labour is taken up in handing about the 
heavy sandboxes, and that some care has to be taken to prevent 
their causing a noise when being shoved in. 

On the Prussian Ostbahn the stove, represented in the accom- 
panying engraving, Fig. 2, has been successfully in use for several 
years. Jt stands on the bottom of the carriage, is filled with 
charcoal from the top, and lighted from the inside. In order to 
fill it the handle A is turned to the left, and the screw B suffi- 
In order to 


| light the stove the door F is opened by means of a carriage-door 


In order to | 


protect the wood-work of the seats from the heat some of the | 
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little mechanism for making treenails illustrated in the accom- 
panying engraving. It is intended to facilitate and render perfect 
the formation of treenails which are being extensively used on 
some lines of railway. These machines have been successfully 
employed in the patentee’s workshops, each machine delivering, 
on an average, 500 treenails a day, at a cost of eighteen rupees a 
thousand. They were also effectually used at Erode, on the 
Madras Railway, where there were no provisions made for a 
deliveries, and their want seriously felt. The machine is a simple 
and inexpensive one, and consists of a single cutting tool A 
secured in a box B, which is rendered capable of being removed 
for repairs or renewals; the mode of operation is exceedingly 
simple, and can be conducted by an ordinary labourer. The 
timber for the purpose is first roughly shaped and cut into 
lengths from 18in. to 20in., so as to be admitted into the box B. 
One of the pieces is centred on a puppet, and by motion communi- 
cated in any convenient way is made to revolve. The machine, 
which is placed on the bed of a lathe, and by means of a groove C, 
is slided forward, and on its approach to the wooden pin the 
chisel E is gently advanced by working the handle D, which serves 


ADDIS’ PATENT TREENAIL CUTTER. 
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Mr. Apps, C.E., of Bombay, has recently patented the neat , to remove all superfluity on the surface of the intended treenails, 


| which during its transit 





key. 


The ash-pit door G is kept open till the charcoal is lighted, 
when it is similarly closed. 


If the fire is to ke put out the small 
lever J is turned round in order to shut off the air. It is lighted 
about a quarter of an hour before the departure of the train. It 
has been found very easy to regulate the heat by adjusting the 
positions of the perforated disc. The stoking is also carried on 
from the outside. N is a packing of asbestos for protecting the 
wooden top of the carriage, and M an empty space surrounding it. 
The — of the stove is also kept cool by means of fire-clay 
casing T. 
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through the box B is formed and rendered 
smooth and clean by the cutter A within. After the pin has 
d the whole length of the box B, the chisel E is worked 
ome, which completes and finishes the treenail by forming the 
head, and ~— it for the cap, while the other end is bevelled 
by chisel E. tly, the saw G is pressed down on to the treenail, 
which detaches it from the puppet, leaving it formed, as shown by 
the dotted line H, in Fig. 1. By the application of an inde- 
pendent motive power, so as to dispense with direct manual motion, 
the utility of these machines may be greatly enhanced. In the 
engraving Fig. 1 shows the machine in working order, with 
appliances for adjusting; Figs. 2 and 3 side elevation. Fig. 4 
represents the cutting blade of the machine. 








THE INVENTOR OF THE STEAM ENGINE. 
WE are far from sharing the rather outré patriotic feeling some- 
times shown in the adjudications of certain writers on the priority 
of inventions. Palmam qui meruit ferat, from whatever country the 


claimant may come. Yet we cannot but feel that in establishing, ata | of the 


| 
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, its elaborate notes and references, 


great expenditure of time and trouble, the claims of an Englishman 
to the invention of the steam engine “‘in its primitive form,” Mr. 
H. Dircks has rendered a service extremely pleasant to those 
whose beliefs have been rudely shaken by the ter claims, often 
very slightly founded, which have been put forward on the other 
side of the Channel. The following compendious statement, with 
ht, it appears to us, to set 
the question at rest, and to give the palm to Edward Somerset, the 
second Marquis of Worcester. It has been courteously placed at 
our disposal by Mr. Woodcroft, F.R.S8.:—‘“‘The marquis’ fire 
engine, or water-commanding engine, was an elementary steam 
engine, a modern name applied to an old invention, previously 
known as a fire engine, and afterwards as an atmospheric 
engine. The ‘Century of Inventions,” his only known literary 





| production, contains the first published account of his in- 


vention. The MS. of that work was written in 1655, lost, re- 
written, and published in 1663 (a). There is every reason to believe 
that the MS. of 1655 contained the same or a similar account of the 
marquis’ ‘‘ water-commanding engine” to the one printed in 1663. 
In May, 1663, he obtained an Act of Parliament (6) for the sole use 
of his invention, and, according to its requirements, he would have 
to deposit a model of his invention. The same year—1663- the 
French traveller, Saml. Sorbiére (c), saw the engine at work at 
Vauxhall. Lord John Somerset (d), the marquis’ eldest brother, 
was living at Vauxhall in 1664. Cosmo III. (e), Grand Duke of 
Tuscany, saw the engine at Vauxhall in 1669; and Walter 
Travers (f), a Roman Catholic priest, writes, referring to the 
engine, in September, 1670. Its existence must also have been 
known to Dr. Thomas Sprat, F.R.S., who criticised Sorbiére’s 
**Book of Travels” in 1665 (g); and also to the Hon. Robert 
Boyle, F.R.S. (hk), to whom Dr. Hook sent the marquis’ “‘ Defini- 
tion ” of his invention. The celebrated Dr. Robert Hook, F.R.5S (h), 
who, early in 1667, went to see the engine, wrote to Boyle on the 
subject. Lord Brereton is named by Dr. Hook (h) as having made 
a bet that the invention would not answer. The Earl of Lother- 
dale (i) was written to, in 1660, by the marquis, with a copy of his 
“* Definition.” Among the marquis’ servants at Vauxhail were 
Caspar Kaltoff (j), who died 1664; Martha Kaltoff, who died some 
time prior to 1672; Peter Jacobson, a sugar refiner, on the same 
premises, Kaltoff’s son-in-law; also Kaltoff’s own son, Caspar; 
William Lambert, a brass worker, who was living in 1664-5; and 
James Rollock (k), who styles himself ‘‘an ancient servant” of 
forty years’ standing. The marquis’ widow, the Dowager Mar- 
chioness of Worcester, re-married, and died in 1681 (1), to which 
time the engine itself, or models, or drawings, were no doubt care- 
fully preserved. His son and heir, Henry Somerset, first Duke of 
Beaufort, died in 1699 (m). It was not until five months after the 
duke’s death that Thomas Savery exhibited the model of his 
alleged invention before the Royal Society, in 1699 (n). 

Mr. Woodcroft himself, who, as the working chief of the Patent- 
office, has accumulated a very considerable amount of information 
on the origin of inventions, has made an interesting discovery 
respecting the confidence felt by the Marquis of Worcester in the 
ultimate success of his invention. He was so poor during the 
Protectorate; that a document is still in existence signed by Oliver 
Cromwell, in which the Treasury is requested to pay him three 
pounds weekly. Charles I. had given him a warrant for the sum 
borrowed from the Marquis, of forty thousand pounds, and on the 
restoration of Charles II. the king is said to have offered him two 
estates in lieu of the money. But according to one of the patent 
rolls, a copy of which we have seen, the Marquis preferred to take 
back the one-tenth ‘‘royalty,” then due to the king on the 
eventual profits of his patent. 





(a). See first editions of the ‘‘Centary,” in the libraries of the British 
Museum, Royal Society, Guildhall, &c. The title page records the loss of the 
original MS., 1655. 

‘b). The copy in the British Museum, catalogued under ‘‘Somerset,”’ 
** Definition,” &c.; also a copy in the library at Badminton House, the seat of 
the Duke of Beaufort. The “ Act” has likewise been reprinted lately for the 
Patent office, where it may be purchased. 

(c). M. Samuel Sorbitre’s “ Relation d’un Voyage en Angleterre,” Paris, 


1664, It is dedicated to the king, 12th December, 1663. A transiat:on 
appeared in 1709. The original work was critically examined by Thomas 
Sprat, F.S.A., 1665. Copies of all these are in the library of the Royal 
Society. 


(d). State Papers, vol. 102, No. 13. Warrant from Secretary Bennet. See 
“ Calendar of State Papers,” domestic series, 1664-5, 8vo., 1863; also Dircks’ 
“ Life of the Marquis of Worcester,” 8vo., 1865, p. 578. 

(e). Cosmo III., Grand Duke of Tuscary. ‘‘Travels through England 
during the reign of Charles II ,” 1669, royal 8vo., 1821. 

(/). The original MS. is in the possession of the Duke of Beaufort, at Bac- 
minton ; see also Dircks’ *‘ Life of the Marquis of Worcester,” pp. 567-9. 

(g) Thomas Sprat, F.S.A. “Observations on M. Sorbiére’s Voyage into 
England,” written to Dr. Wren. 12mo., 1665. A copy is in the Royal 


| Society's library. 


(A). The Honourable Robert Boyle's works, five vols. folio, 1774. 

(i). From the collection of MsS. the property of the late Dawson Turner, 
Esq, of Yarmouth. See Dircks’ “Life of the Marquis of Worcester,”’ 

. 223-5. 

PP) Records of the Duchy of Cornwall Office, St. James’ Park; also State 
Papers. See Dircks’ “ Life of the Marquis of Worcester,” pp. 574-6, and 
577-8. 

(&). See “ An Exact and True Definition,” &c., British Museum Library, 
c. 31, d. 1; also a copy in the possession of his Grace the Duke of Beaufort, 
and a reprint in “ The Life,” &c , pp, 559-567 ; also the same appended to the 
“ Act” reprinted and published by the Patent-office. 

(1). Noticed in ** The Life,” &c., p. 496. 

(m). See * The Life,” &c., note, p. 16, and p. 493. 

(n). Philosophical Trans. 








THE WORKING MAN IN AMERICA.—Those who go to the United 
States, attracted by the high nominal rate of wages, should bear 
in mind that there are some heavy drawbacks. Mr. Raymond, in 
commenting upon the subject of wages and prices in the United 
States’ House of Representatives the other day, stated that no 


| labouring man could support himself and family with any degree 


| authorities are called upon to devise some means of 
people from crowding into that city with the idea o 
| their condition in life. 


of comfort in the United States, at the present time, for less than 
1000 dols. per annum. The number of persons, principally 
immigrants, who are at this moment living in New York without 
any employment, and dependent upon charity, is so great that the 
as 

bettering 
There are now hundreds of Canadian 
families in the United States who are in a state of destitution, 


| who would gladly return to these provinces if they could procure 


the means with which to defray the expense of the journey. We 
may safely assert that New York is in greater destitution at the 
present time than any city in either England, Ireland, or Scotland. 
—Quebec Gazette. 

WATERWORES IN Sarprnia.-—Last month the inauguration of 
the waterworks constructed to supply with water the town of 
Cagliari, the capital of Sardinia, took place with much pomp, 
amid general rejoicings. One of the objects of the extensive 
aqueduct conveying the indisp ble 'y of life is to feed 
all the fountains of the city, which number 200 in all, and are 
distant from one another about 180ft. At a signal given by the 
prefect the water commenced to fill the large central basin or 
reservoir communicating with the different conduits laid through 
the streets. The works in connection with this important under- 
taking were commenced in 1862, and the expenses were defrayed 
by a local tax levied upon the householders in a manner somewhat 
similar to that in vogue among ourselves. The principal storage 
reservoir is situated at a distance of thirteen miles from Cagliari, 
and has an area of fifty acres. It contains when full 650 million 
gallons of water, and the company who received the concession 
are bound by virtue of their agreement to furnish to the inhabi- 
tants, the public establishments, and the harbour, 130,000 gallons 

r day from June to November, and three times this quantity 

uring the rest of the year. By the same agreement the = 
bound to pay the company per annum £10,000 during the first 
thirty years, £8000 during the second, and £5000 during the third. 
The formal part of the a was brought to a close by M. 
Simmelkjoa, on the part of the company, delivering into the hands 
prefect the keys of the reservoir. 
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NOTES FROM GERMANY. 
(From our Correspondent.) 

Some interesting particulars relative to the present state of the 
Bessemer works at Neuberg, belonging to the Imperial Govern- 
ment, and administered by Austrian Government officials, were 
lately communicated to the Gelogical Institution of Austria. 
These works were at first laid down with one English Bessemer 
converter and with one fixed furnace, on what is termed the 

Swedish plan. This latter has lately been replaced with an 
ordinary lish movable converter, and, it is stated, with greatly 
improved economical results. The amount of loss through the 
ejections of slag, &c., was less than one-half, and the quantity of 
scrap was also lowered by the same amount. The ore from which 
the pig iron employed is obtained is exceedingly pure. It is 
obtained from the neighbouring mines of Altenberg and Bohnkogel. 
The ore from the first-mentioned place is found in veins from three 
to six feet thick, and consists of 92°9 per cent. protocarbonate of 
iron, 4°1 per cent. carbonate of magnesia, a mere trace of lime, 
and 2°1 per cent. of silicic acid. The other ore is composed of 
93°2 per cent. protocarbonate of iron, 5°4 per cent. carbonate of 
magnesia, with traces of manganese and lime. The ores contain, 
therefore, about 44 per cent. of pure iron, and are almost perfectly 
free from phosphorus, sulphur, and copper. The Neuberg Iron- 
works were first supplied with Bessemer apparatus in 1864, by 
order of the Government. Besides one movable converter one 
fixed Swedish converter was first erected; but the latter, as we 
have stated, has recently been replaced by another movable con- 
verter, holding from 70 to 80 cwt., or about 3} to 4 tons. Hitherto 
the blast has been driven, with a pressure of about 201b., through 
seven tuyeres, each being about 4}in. diameter and having seven 
holes. The blowing engine easily makes at first forty strokes per 
minute, and subsequently sixty, when the iron becomes more fluid. 
At Neuberg their own grey pig is always added at the conclusion 
of the process instead of spiegeleisen as in Eng’ The tuyeres 
are replaced by fresh ones after six or eight charges, and the lining 
of the converter after eighty or a hundred charges. At each 
casting an experimental piece is also cast, which is ro into 
l-in. bars, which serve to determine the quality according to the 
following seven numbers :—No. 7, has a tensile strain of 500 ct. 
per square inch ; an extension in percentage of length, 30 to 35; 
percentage of carbon, soft, 0°05; straight (gerade), 0°12; hard, 0°16. 
No. 6—load, 600 to 650; elongation, 25 to 30; carbon, 0°22, 0°28, 
0°36. No. 5—load, 700 to 800; e ion, 15 to 20; carbon, 0°42, 
0°50, 0°58. No. 4—load, 800 to ; elongation, 10 to 15; carbon, 
0°67, 0°75, 0°83. No. 3—load, 1000; elongation, 5 to 10; carbon, 
0°93, 1°00, 108. No. 2—carbon, 1°17, 1°25, 1°33. No. 1—1°42, 
1°30, 1°58. Boiler plates, which are to be of a determinate strength, 
are also tested by a tensile load. According to Messrs. Kazelt and 
Kaluzay, of the Neuberg Works, the results obtained have been 
constantly improving. The average yield ab pone is 87°5 per cent. 
ingots, crop 1°5 per cent., ejection none; total loss (calo), 1] per cent., 
whereas, in 1865, the results were, with the English converter, 
ingots 83 per cent, scrap 0°9 per cent., ejection 0°9 per cent, loss 
15 per cent.; and with the Swedish onan See only 80 per 
cent., scrap 2 per cent., ejection 2 per cent., and loss 15 per cent. 
During the latter half of 1866 the results were so improved that 
the ejection was reduced to nil. The good results obtained in 
this case by the use of a larger converter afforded another proof of 
the now well-known fact that an increase in the amount of the 
charge is an essential means for facilitating and improving the 
Bessemer process. 

Several railway axles of Bessemer steel from the Neuberg 
Works have recently been tested, with very satisfactory results, at 
the States Railway Works here. One of the axles which I saw 
there had been bent double until the ends almost touched, without 
the slightest indication of injury. This cold bending was effected 
by Mr. Haswell’s well-known hydraulic ee my press. Another 
axle, which had been similarly bent with the same satisfactory 
result, and then purposely broken at the bend by driving a wedge 
between the two approximate ends, showed a perfectly fine-grained 
and homogeneous surface of fracture. Although the specimens of 
axles were very highly polished, not the slightest flaw was any- 
where perceptible. The axle bent double, as well as others in 
their Am nen | state, are intended for the Paris ibition. 

Bessemer metal is coming extensively into use here for house- 
hold articles of the most various kinds which are generally simply 

ressed or squeezed into shape out of the raw material, advantage 

y 





lead, 90,000 cwt., valued at 1,017,000 florins; silver, 81,700 Ib., 
valued at 3,678,000 florins; and gold, 3,647 lb., valued at 2,462,000 
florins. The total produce of all the mines, including the ore 
exported, but excluding salt, is valued at 42,038,000 florins. The 
—_ of iron during the last ten years are said to have been as 
ollows :—Pig iron, 1856, 4°14 florins per cwt.; 1860, 3°65 floring 
r cwt.; 1865, 2°93 florins per cwt.; cast iron—1856, 7 florins; 
860, 7°41 florins; 1865, 8°57 florins; bar iron—1860, 10 orins; 
1865, 7°48 florins; sheet iron—-1860, 13 florins; 1865, 10°83 florins ; 
cast steel—1860, 24°66 florins; 1865, 17°79 florins; iron rails, 1 
9°34 florins; 1865, 7°48 florins. Of course these values are 
reckoned in paper money, no regard being had to the rate 
exchange, w was much higher in 1860 than 1865, 








THE PATENT JOUR 1 
Condensed Bate of the Pada tf a 


Grants and Dates of Provisional Protection for Six Months. 
3163. Ji P Regent-square, Middlesex, “‘4n improved pter or 
mechan ter with type.”— Ist December, 1846. oes 
346. ROBERT ELLIS GREEN and WILLIAM LAYCOCK, Church, near Accrington, 

Lancashire, “‘ Improvements in printing on tex * fabrics.”—Th ary, 


1867. 
418. THOMAS GREENWOOD, Leeds, Yorkshire, and JOHN KEA4iS, Leek, 
Seat dehion 6 7, 1 hi ‘ t 


7 provem n for of boots, 
shoes, and other coverings for the feet."—14th Fi ry, 1867. 
458. JOHN HENRY JOHNSON, Lincoln’s-inn fields, London, tie ae in 








the application of certain hydrocarbons to the obtalnment of Ugh heat, 
and in the apparatus or means employed therein.”—A u! from 
Adrien Muller and Ignace Matthei, Paris.—20¢h #% 
497. JOHN PHILLIPS-S: Hereford, “ Impr 


MITH, 4 tilling and cu!ti- 
vating land by steam power, and in 


for such pur- 








y or app 

poses. 

502. WYNNE PEYTON Gray, Fulham, Middlesex, ‘‘ Improvements in breech- 
loading @re-arms.”—23rd , 1867. 

514, JOHN CHRISTOPHER REES WEGUELIN, Croydon, Surrey, and BENJAMIN 
HIRsT, Leeds, Yorkshire, “Improvements in generating steam and va- 
oa liquids, and in apparatus employed therein."—25th February, 

7. 


520. WILLIAM HENRY SAMSON, Underhill, Wittersham, Kent, ‘‘ Improve- 
ments in the means and apparatus for drying hops.” —26th February, 1867. 
533. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
** An improved covering or cushion for horses’ feet.”—A communication from 

Samuel , jun., Charl M h Us. 

535. ANDBEW Howat, Farnworth, near Bolton, L hire, “ Imp 
in machinery for mining, cutting, or working coal and other minerals, and 
for hammering metals and crushing minerals.” 

537. JOSEPH ROCK COOPER, Birmingham, ‘‘ Improyements in breech-loading 


fire-arms. 

541. WILLIAM DysON, Thongsbridge, near Huddersfield, Yorkshire, ‘‘ Im- 
p ents in hinery for twisting and doubling fibres and » 

543. JOHN MCLINTOCK, Barnsley, Yorksbire, “hn improved’ 
piston rods, pump rods, and valve spindles.” 

545. —_ HENRY PHILBOIS, Rue de Rivoli, and AUGUSTIN MARCHAL, 
Boule’ de Sébastopol, Paris, “‘ Improvements in springs for nes for 
ladies’ petticoats and other garments.” —A pms Vo from Alfred 
Krafft. Rae Git le Coeur, Paris. 

547. JAMES LIVESAY and JOHN EDWARDS, Victoria Chambers, and WILLIAM 
JEFFREYS, Cooper's-road, Old Kent-road, “ Improvements in signal and 
switch apparatus for railways.” 

549. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements in 
railways and in the means of propulsion used thereon.”—A commanication 
from Joseph August Andre Fontaine, New York, U.S. 

551. ALEXANDER MCDOUGAL, Manchester, “ Improvements in utilising a 
— description of clay and a substance found therewith.” —27th February 

7 


552. CHARLES JAMES POWNALL, Union Club, London, ** Improvements in the 
“‘ Improvements 


means of ventilating pits and mines.” 

555. SAMUEL SHORE, Rochdale, Lancashire. in preparing 
wool and other fibrous materials to be spun.” —28¢h February, 1867. 

587. EDWARD THOMAS HUGHBS, Chancery-lane, London, “ Improvements 
in filtering presses for expressing the liquid parts and retaining the solid parts 
of any semi-liquid sub "A ication from Pierre du Rieux and 
Edward Roettger, Lille, France. - 2nd March, 1867. 

627. HENRY BARTON and EDWARD WHALLEY, Blackburn, Lancashire, 
“ Certain i 


proveme: n ap fo ing and twisting cotton and 
other fibrous materials.”—6th March, 1867. 

631. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, ‘‘ Im- 
Pp in app for water, alcohol, and other fluids.”— 
Partly a communication from Dr. Werner Siemens, Berlin, Prussia. 

633. ALPHONSE LOUIS NORMANDY, New Park-road, Stockwell, Surrey, “ Im- 

provements in engines worked by heated air and by other suitable heated gas 

or gases.” 

635. EDWARD KNOWLES HEAP, Woodhouse-lane, Leeds, and THOMAS PARKIN 
MOORWOOD, Sheffield, Yorkshire, “* Improvements in fire ranges for dwelling- 

jouses.”” 











ing for 











h 
637. ALFRED GILES, Manchester, ‘‘ An improved mixing apparatus, also 





sing taken of its peculiar toughness and pliability at the 
temperature, which make it resemble copper or brass rather than 
iron. Articles like pots and pans, &c., are manufactured from flat 
discs, by the help of expanding mandrils, in the lathe. Mr. F. 
Russ, at Gratz, in Styria, thus manufactures the round cooking 
utensils for the Austrian army, besides many other articles of a 
round and oval shape. The pecyliar advantages of the use of 
Bessemer metal for cooking utensils are, as compared with cast 
iron, the economy in fuel, the material being thinner; as compared 
with copper and ba the absence of danger from poisoning, and 
the price being but one-half or one-third; and as compared with 
pewter and tin, its infusibility. 

An official report regarding the state of manufactures in Austria 
proper, from 1861 to 1866, has lately been published by the 
Austrian Chamber of Trades. The general tone of the report is 
one of complaint as to the languishing state of nearly every 
branch of manufacture. The decline in the manufacture of ma- 
chinery during the years 1861 to the end of 1865, is particularly 
remarkable. It is said to have diminished as much during that 
time as it increased from 1849 to 1860, and that the value of the 
machinery manufactured during the later period was only one- 
half what it was before. The chief cause of this reduction was 
the stagnation which occurred in railway construction, projected 
lines of the greatest importance being left merely on paper. The 
high price that has to be paid for the carriage of coal forms 
another impediment. The production and sale of steam engines 
increased slightly, owing to great want of water which has lately 
been felt, and which caused many manufactories to replace the 
lost hydraulic power by steam. Locomotives have also found a 
readier sale, owing to r increased attention paid to agriculture. 
On the other hand, the construction of locomotives has decreased 
considerably, from the reasons above mentioned. The works of 
G. Sig] and of the States Railway had but very little to do in this 
branch, but now, at last, owing to the present great extension of 
railways, there are great hopes for the future. Am t the 
wooden working utensils planing benches and lathes sell very 
well. Planing benches are about 50 per cent. cheaper here than 
in England or France, and many English manufacturers, especially 
piano makers, are said to employ Austrian planing benches. The 
materials employed for these benches are mostly white and red 
beechwood, the former of which is very superior in quality, and 
so cheap as to be employed in many places as fuel. 

A model of the machinery of his Imperial oy > armour- 
plated ship Ferdinand Max, which ran down the Re d'Italia 
during the naval encounter at Lissa, scale 1}in. to the foot, has 
been sent to the Paris Exhibition. The following are some 
of the data respecting the same:—-Nominal horse-power, 800; 
diameter of cylinder, 6ft. 10in.; stroke of piston, 4ft.; pressure of 
steam per square inch, 25 1lb.; Griffiths’ propeller system, number 
of revolutions per minute, 48 to 54; diameter of propeller, 20ft. ; 
number of screw wings, 2; number of boilers, 6; number of all 
the boiler fires, 34; number of all the boiler tubes (7ft. Gin. long, 
2}in. diameter), 2992; surface of boiier grate, 0°82 square feet per 
nominal horse-power ; heating surface, 19 square feet per nominal 
horse-power; diameter of chimney, 9ft. 6in.; height of the same, 56ft. 

According to official statistics just published the total produc- 
tion during 1865 throughout the empire of Austria of pig iron was 
5,220,000 cwt., value 15,115,000 florins, nearly one- of which 
was obtained in the Alpine districts. Black coal, 50,658,000 cwt., 
valued at 9,580,000 florins; brown coal, 40,000,000 cwt., valued at 


5,185,000 florins—6,628,000 cwt. of rey Bry were consumed 
in Vienna alone; copper, 51,620 cwt., 


ued at 2,600,000 florins ; 


app to beating eggs and to other similar pu: 

639. ROBERT LUKE and WILLIAM PARKES, Birmingham, “‘ Certain improve- 

ments in the manufacture of metallic part of which said improve- 

—_ are applicable to cornice poles, gas fittings, balustrades, and other like 

jes.” 

643. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 

safety valves for steam boilers or generators.”"—A communication from 

George William Richardson, Troy, New York, U.S. 

645. JOHN GARRISON WOODWARD, Liverpool, *‘An improved mode of gene- 
rating steam.” 

647. EDWARD LLOYD, Bow, esex, “ Improvements in the treatment or 
preparation of straw or other fibrous materials for the manufacture of paper.” 
—ith March, 1867. 

653. COLIN MATHER, Manchester “ Improvements in machinery for mangling 
or beetling fabrics.” 

655. HENRY CHURCHMAN, Horsham, Sussex, and FREDERICK BRABY, Euston- 

rovements in machinery or apparatus for boots 


Queen-street, Stepney, Middlesex, ‘‘ An improved com- 

or covering the surface of iron, wood, stone, brickwork, 
- a substances or materials to prevent oxidation and decomposition 
thereof. 

661. CHARLES MACK, Green-street, Sunderland, Durham, “ Improvements in 
steam boilers.” 

665, THOMAS SMART TURNBULL, Birming “ Imp: ts in ing 
and other lockets, which improvements may also be applied to other dress 
ornaments.” 

667. GABRIEL DUMLER, Namur, Belgium, “Improvements in lamps for 
burning petroleum or other mineral oils.”—8¢h March, 1867. 

671. ARTHUR FIELD, Upper Marsh, Lambeth, and WILLIAM BRYER NATION, 
Old Kent-road, Surrey, “Improvements in ornamenting candles, and in 
aparatus employed for that purpose.” 

673. WILLIAM SCOWCROFT LOWE, New Mills, Derbyshire, “Certain improve- 
ments in or applicable to sizeing and dressing ? 

675. JOHN GARRETT TONGUE, Sou jpton-buildings, Chancery-lane, Lon- 
don, *‘ Improvements in bridles feins connected therewith.”—A com- 
munication from Samuel Brubaker Hartman, Millersville, Lancaster, Penn- 
sylvania, U.S. 

677. MARC ANTOINE FRANCOIS MELNONS, Southampton-buildings, Chancery- 
lane, London, “Improvements in the construction of breech-loading fire- 
arms.”—A communication from Henry Moore, Rue Auber, Paris. 

679. ROBERT DAVID NAPIER, Church-row, Limehouse, Middlesex, “‘ Improve- 





ments in apparatus connected with steam boilers.” 9th March, 1867. 
bar MICHAEL CAVANAGH, Kensington, . ‘A new or improved sash 
‘astening.” 


687. —- KIMBALL, Glasgow, Lanarkshire, N.B., “ Improvements in sewing 
machines.” 

688. FREDERICK RYDING, Lower Glentworth-street, Limerick, Ireland, ‘‘ Im- 
provements in or hardening vulcanite or dental india-rubber and 
other similar compounds and preparations, and in apparatus employed for 
such purpose ” 

689. PIERRE DUCHAMP, Rue Vieille Monnaie, Lyons, France, “ Improvements 
in stopping bottles, jars, and other like vessels.” 

690. JOSEPH PEARSON, Birmingham, 

valves.” 


“Improvements in ball or supply 


627. MATTHEW CHAMBERLAINE, Park-row, Kennington-road, 8 « 
provements in washing machines.” ’ a 

698. WILLIAM CLARK, Chancery-lane, London, “Improvements in drying 
te oe and an eee combining ——— for that purpose.”—A com. 
mun ion from nm Jarosson and Albert Bastaert, Boulevart St. 
Paris.—11th March, 1867. ne 

700. ROBERT WILSON, Patricroft, near Manch » ** Improvements ii 
governors of steam and other motive power engines.” ° aoe 

702. THOMAS BURT, Wandsworth, Surrey, * Improvements in machinery and 
apparatus for moving mud, sewage, sand, small gravel, or other similar 
matter from one place to another.”—A communication from J 
Velsen, North Holland. : seaieene, 

703. BERNARD PEARD WALKER, North-road House, Wolverhampton, Stafford- 
shire, “ Improvements in valves for steam engines and other purposes,” 

704. HENRY LEE CORLETT, Inchicore, Dublin, “Improvements in buffing 


springs and ) ith.” 
ne. aoe v ULES pin Reese, Manchester, “4 combined 
Pp pa mimode. 

707. JOHN F K ES, Fieldgate-street, Whitechapel, London, 
** Improvements machinery or apparatus for the manufacture and re- 
burning of animal charcoal, and for distilling shale and other like sub- 
stances." 

709. CHARLES MASCHWITZ, jun., Birmingham, “ Improvements in taps and 
—— —-A communication from Manoel Grumbach, Frankfort-on-the- 

ne. 

710. JAMES ALFRED FUSSELL, Birmingham, * I 
pean “sd hat and coat hooks, and in attaching knobs and or 
articles.” 








in the fi 
naments t0 Various 
712. WILLIAM HALL, Bradford, Y. » “An imp d binati 

apparatus for winding and twisting certain species of yarns.” 
713. JAMES LEE NORTON, Bell Sauvage-yard, Ludgate-hill, London, “ Im- 

provements in machinery for washing and cleansing wool and other fibrous 


materials.” 
714. WILLIAM Woon, Monkbill, 
ng or 


in machines for grii 
DOCK, Stockport, Cheshire, and SAMUEL MASON, jun., 


kabhi 





of 


Pontefract, Yorkshire, ‘‘ Improvements 
up and other fibrous substances.”— 

12th March, 1867. sa al . 
715, JOSEPH 


a Improvements the construction of wheel moulding ma- 

chines.” 

716. WILLIAM J4MES SLEA4TH and JOHN HARGREAVES, jun., Bacup, Lanca- 
-— vements in the manufacture of healds employed in looms for 
weaving.” 

717. MARC Aare if FRANCOIS MENNONS, Southampton-buildings, Chancery- 
lane, London, * provements in breech-loading fire-arms and in cartridges 
~ ‘the same.”—4' communication from Emile d’Erlanger, Rue Taitbout, 

aris. 


719. JOHN BOy¥p, Glasgow, Lanarkshire, N.B., ‘Improvements in looms for 
weaving.” —I3th March, 1867: : : 


Invention PROS iol 


838. GEORGE TOMLINSON BOUSFIELD, Loughborough-park, Brixton, Surrey, 
“Im; in hinery for man ing tour.”—A communication 
from John Brown and Alexander Hart, Utica, Oneida, New York, and Allen 

Battey Ralph, James Hobart Cutler, and Dexter Neuton Knight, Providence, 

Rhode Island, U.8.—22nd March, 1867. 


Patents on which the Stamp Duty of £59 has been Paid. 

770. MICHAEL HENRY, Fleet-street, London, ‘* Apparatus for supplying air to 
persons employed under water, &¢.”—2sth March, 1864. 

766. EDMUND PACE, Queen-street, London, ** Machinery for placing splints, 
&c., tor the ; of matches on or in clamps or holders, preparatory 
to their being dipped or tipped with igniting composition.” ——2sth March, 





mths by th i 
‘tion © Deposit of 








1364. 

845. JAMES NICHOLAS DOUGLASS, Dulwich, Surrey, “ Framing lighthou. 
&e.”"—5th April, 1364. ‘ % alls anaes 

769. JOHN LIGHTFOOT, Accrington, Lancashire, “ Dycing and printing textil 
fabrics and yarus, and in fixing more permanently certain mordants thereon.” 
—28th March, 1864. 

772. JOHN REES, Machynlleth, Montgomery, North Wales, “ Apparatus for 
the preservation of ships, &c., at sea and on inland waters,”—28th March, 


1864. 

782. ARTHUR HEALD, Sabden, Whalley, Lancashire, *‘Compostiion for sizeing 
yarns and threads.”— 29th March, 1564. 

833. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Electric or tele- 
graphic conductors.’—2nd April, 1864. 

787. DANIEL TREADWELL, Cambridge, Middlesex, Massachusetts, U.S.,** Con- 
structing hoops to be used in the raanufacture of cannon, &c.”—30th Murch, 


1864. 

791. THOMAS JAMES SMITH, Twickenham, Middlesex, ‘‘ The purification, 
distillation, » evap jon, d jon, concentration, and oxy- 
genation of spirits and spirituous liquors, and the apparatus employed therein, 
and raising and forcing the same, partly applicabie to the eture of 
vinegar, to the raising and forcing of liquids, to the beating, cooling, and 
pg | of beers and liquids, and to the construction of chimneys.” —30th 

1 








larch, 1864. 
815. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘* Looms for weay- 
ing hats and other articles of irregular shape.”—Ist April, 1864. 
880. CHARLES AUGUSTUS FERGUSON, jun., and THOMAS FERGUSON, Millwall, 
Poplar, ** Apparatus for checking the recoil of gun carriages.”—sth April, 


1864. 
776, ERNEST GRETHER, Manchester, “Carding engines.”—29th March, 1864. 


Patents on which the stamp Duty of £10U has been Paid. 
805. STEPHEN RANDOLL SMITH, Hanover-terrace, Cumberland-road, Bristol. 
“ Apparatus for raising sunken vessels and other bodies in the water, and 
for lowering materials for structural purposes in the water.”—28¢h March 


1860. 

808. AUGUST PENTZLIN, Glasgow, Lanarkshire, N.B., “ Machinery for cutting 
wood.”—29th March, 1860. 

820. JAMES REIDY, Cook-street, Cork, “ A machine for breaking stones, &c, 
—s0th March, 1860. 





Notices of Intention to Proceed with Patents. 

3029. JULIAN BERNARD, Lincoin’s-inn-fields, London, “ Improvements in 
motive power engines, parts of which are specially adapted for raising 
and forcing water and for other mining purposes.”—19th November, 1866, 

3057. JOHN BRINDLEY, St. Alkmunds, Derbyshire, “* A new or improved arti- 
ficial bator.”—21st November, 1866. 

3069. JOSIAH BERRY, JOSEPH BROOKE TURNER, and CHARLES VICKERMAN, 
Huddersfield, Yorkshire, *‘ Improvements in machinery or apparatus for 
twisting or yarns or threads of wool or other fibrous substances.” 

3074. GEORGE FREDERICK STIDOLPH, JOHN STIDOLPH, and JOSEPH ROBERTS 
MOBLEY, Vgeritcs. Suffolk, ** improvements in shop fittings, applicable 
also to ves and other articles of furniture.”—22nd November, 1866. 

3083. ROBERT POTTER, BulKington, Warwickshire, “ Improvements in the 
process of cleansing, purifying, and bleaching various kinds of grain.” 

3084. JOHN COULSON, Stamford, Lincolnshire, “Improvements in apparatus 
for elevating straw and other produce, also applicable to other purposes 
where gearing ia required.” 

3085. FREDERICK TYERMAN, Gracechurch-street, London, ‘‘ Improvements in 
shades or protectors for shielding the eyes from the glare of strong light.” 

2087. THOMAS RICHARDS HARDING and THOMAS WALTER HARDING, Leeds, 
Yorkshire, ** Improvements in machinery for drilling combs and hackles.”— 
23rd November, 1866. 

3393. JAMES MITCHELL, Musselburgh, and WILLIAM CUMMING LAIRD, Leith, 
Midlothian, ‘‘A new or improved detergent material applicable to the 
cleansing of wool and other fibrous substances, and to all purposes where 
coarse soap is used.” 

3096. WILLIAM BECKETT JOHNSON, Altrincham, Cheshire, ‘‘ Improvements in 
arranging and driving the shafting of loom sheds.” 

3097. JOHN KNOWLES LEATHER, st. Helens, Lancashire, “ Improvements in 
the re of salts of soda and potash.”—24th November, 1866. 

3105. WILLIAM RICHARD MIDDLEMORE THOMSON, Buchanan-street, Glasgow, 
Lanarkshire, N.B., ‘‘ Improvements in the modes of cutting metal tubes or 
pipes, and in the hinery or tools employed for these and other analogous 
purposes.”—Partly a communication from Nicholas Thomas and Thomas 
Sommerville, Chicago, Lilinois, U.S. 

3109. WILLIAM TAYLOR, Dundee, N.B., “ Improvements in the treatment 
and spinning of jute, hemp, flax, and other fibrous substances, and the ma- 
chinery or apparatus employed therein.” 

3111. THOMAS JABEZ BARRON, New York, U.S., *‘A new and improved 
method or process for converting iron into steel by the action of certain 
gases, and for producing gases for such purpose.”—26¢h November, 1866. 

3142. THOMAS DICKINS, HARVEY HEYWOOD, and JOHN HOLLAND, Middleton 
L hire,** Imp in furnaces and steam boilers.”—271h November, 











691. JOSEPH BEVERLEY FENBY, Birmingham, “Imp ts in ing 
door and other knobs to their spindles. 


692. EDWARD THOMAS HUGHES, Chancery-lane, London, “ An improved 
for jon of n the b of gas, petrol ’ 
Oscar Louis and Jean Hoedemaker, 





PP r the p y 
and other oils.”—A communication from 


7, hi: 


1866. 
3131. WILLIAM PIDDING, The Cottage, Kensington Palace-avenue, Middlesex, 
“An improved method or methods of treating coffee and tea for general 
” 


uses.’ 
3134. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“ 





An Belgium. 
693. WILLIAM DEMPSEY, Congleton, 
or apparatus for spinning and doubling silk, 


ma’ \ 
694. DONALD NICOLL, Kilburn, Middlesex, ‘‘ Improvements in the construction 
of electric telegraph conductors, and in the method of preparing the same, 
also in the and in the application of certain other and 
con Wilaaam Axons, The ll Hellingley, Sussex, provement 
le “Im its in the 
construction and adjustment of horseshoes.” 
696. MATTHEW PIERS WATT BOULTON, Park, Oxfordshire, ‘‘Improve- 
rotary 


Imp ts in y 
cotton, wool, or other fibrous 





apparatus for motion to 
Biving or energy 


impr in the mode of and means for regulating and registering the 
tension of pianoforte strings.”—A communication from Levi Lincoln Tower, 
Boston, Massachusetts, U.S.—28th November, 1866. 

3145. WILLIAM BROOKES, Chancery-lane, London, “Improvements in the 
construction and manufacture of railway wheels, called disc wheels, from one 
piece or mass of iron or steel.”—A communication from Jean Baptisté 
Helson, Hautmont, France. — 29th November, 1866. 

3149, HYDE | aga Barnes, Surrey, “ Improvements in pumps and fire 








engines.”— 30th , 1866. 

3157. WILLIAM CRIGHTON, Manchester, “ Certain imp ts in ap t 
to be employed in the preparation and manufacture of cotton, wool, silk, and 
other fibrous substances.” 
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HN RAMSBOTTOM, Blackburn, 1 1 hi in com- 

aus. Jom steam en ines and in the construction and arrangement of steam 

generating furnaces.” Fant 

3160. GEORGE MANSELL, Bi in thi 

lettered, numbered, and figured ron door and name 
signs, show plates, and other similar articles.” 

3162. HYDE BATEMAN, Barnes, Surrey, “ Improvements in corkscrews.” 

3163. JOHN PRATT, Regent-square, London, “‘ An improved pterotype or ma- 

ine for writing with t 

nse WALTER BUTLER, Old Kent- road, and ALEXANDER DALGETY, Shard’s- 
terrace, Peckham, Surrey,“ I in the between rail- 

engines and carriages.” 

3165, SAMUEL JOHN BROWNING, Por in the method 
of applying and arranging apparatus for distilling | sea water, and also in the 
mode or method of — and using such apparatus for that and other 

ses.”"— Ist December, | 

3171, JULES THEODORE Saamen MALLETT, Boulevart St. Martin, Paris, 
“A process and app fur it jointly or separately, oxygen 
and chlorine from the same chemical substance and in the same apparatus. 

3173. WILLIAM CLARK, Chancery-lane, London, ** Improvements in apparatus 
for applying and regulating motive power. mA communication from Joseph 
de Susini, Boulevart St. Martin, Paris. 

3178. WILLIAM HORATIO HARFIELD, Royal Exchange- buildings, London, 
“Improvements in chain cable holders, applicable for capstans and wind- 
lasses, and in apparatus for driving capstans.”—3rd December, 1866. 

3187. FERDINAND KOHN, Robert-street, Adelphi, London, ** An improved ma- 
chine for cutting sugar cane."—A communication from Frederick James 
Vivian Minchin, Aska, East India —4th December, 1866. 

3203. THOMAS JONAS CHUBB, Chancery-lane, London, “ An improved process 
and furnace or apparatus | for the manufacture of steel or metal having some 
of the properties of steel.” 

3206. JAMES BARWICK and SAMUEL TINDALL, Silvertown, Essex, “ Improve- 
ments in packing for the piston rods of steam engines and of pumps for 
raising or forcing hot fluids, acids, and other corrosive matters, which im- 
provements are also applicable to the packing of the stuffing boxes or glands 
of the spindles or axes of cocks or valves used for the passage of steam, hot 
fluids, or acids.” —5th December, 1866. 

3217. GEORGE HASELTINE, Southampton- -buildings, Chancery-lane, London, 
“Improvements in looms and shuttles for weaving.”—A communication 
from Benjamin Oldfield and Edward Oldfield, Newark, New Jersey, U.S.— 
6th December, 1866. 

3257. CLINTON EDGC UMBE BROOMAN, Fleet-street, London, “ Improvements 
in looms for weaving.” —A cowmunication from John Baily, Forssa, Finland. 
—1ith December, 1866. 

3282. WILLIAM ROBERT LAKE, Satenene- -buildings, Chancery-lane, London, 
“ An improved scrubbing b jon from Andrew Irion, 
Femme Osage. Missouri, U.8.—13th Pek is 6, 

3301. ALEXANDER ROLLASON, Commercial-road East, Limehouse, Middlesex, 
** Impr in the of blasting cartridges and fusees.”—15th 
December, 5 

3432. GEORGE PAYNE, Batt 
of soap.” —29th December, 1866, 

55. WILLIAM EDWARD NEWTON, Chancery-lane, London, “An improved 
pneumatic for the treatment of diseases in an attenuated atmosphere.”—A 
communication from George Hadfield, Cincinnati, Ohio, U.S.—8th January, 
1867 

81. JOHN HOADLY, Dover, Kent, ‘‘ An improved apparatus for preventing 
wind-draughts and waterfrom passing under doors, casements, and similar 
places.”— 12th January, 1867. : 

175. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
iu cotton bale-ties "—A commanication from John Cooper Lee, Blakely, 
Georgia U.S.—23rd January. 1867. 

177. ALFRED HAPPS, Strand, London, “ 
—24th January, 1867. 

194. FREDERICK HOLT MCLAUCHLAN, Seymour-place, Wandsworth-road, 
Lambeth, Surrey, “improvements in stands, holders, or tables, specially 
adapted for portfolios, prints, large books, and such like articles.”—25th 
January, 167. 

378. EDOUARD GORGES, Panton-street, London, “ Improvements in preserving 
meat, poultry, and game.”— 9th February, 1867. 

411. JOSEPH WALTON. Wilmslow, Cheshire, and ROBERT HARLOW, Heaton 
Norris, Stockport, Lancashire, “ lLmprovements in apparatus for tilting 
barrels on any description of stillage.” 

518. THOMAS GREENWOOD, Leeds, Yorkshire, and JOHN KEATS, Leek, 
Staffordshire, ** Lmprovements in machivery for the manufacture of boots, 
shoes, and other coverings for the feet.”—14th February, 1867. 

520. WILLIAM HENRY SAMPSON, Underhill, Wittersham, Kent, “ Improve- 
ments in the means and apparatus for ary -) | hops.” —26th February, \867. 
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Impro in J apparatus.” 





537. JOSEPH ROCK COOPER, Birming mpr in breech-loading 
tire-arms.” 
538. JOHN SAXBY and JOHN STINSON FARMER, Kilburn, Middlesex, ** Im- 


provements in apparatus for working and governing, controlling, or 
regulating railway signals, points, and —. — 27th ny 1867. 

604. ROBERT THOMPSON, New Chariton, Kent, * 
for cutting, shaping, and polishing mouldings, ‘oa shapes of — oval, 
or irregular curved forms ‘n stone, wood, or other materials, part of such 
improvements being applicable for veneering mouldings of similar forms.” — 
4th March, 1867. 

609. THOMAS BEELEY, Newton Moor, Cheshire, “Certaln improvements in 
boilers or steam generators.” 

610. FREDERICK HUGH JONES, Manchester, ‘‘ Certain improvements in wear- 
ing apparel.”—5th March, 1867. 

630. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
couplings for baling bands.”—A communication from George Newton Beard, 
St. Louis Missouri, U.S.—6th March, 1867. 

633. ALPHONSE LOUIS NORMANDY, New Park-road, Stockwell, Surrey, * Im- 
provements in engines worked by heated air and by other suitable heated 
gas or gases.”"—7th March, 18 367. 

710. JAMES ALFRED FUSSELL, Birmingh in the fi 
ture of hat and coat hooks, and in abet knobs and ornaments to various 
articles.”—12th March, 1867. 

716, WILLIAM JAMES SLEATH and JOHN HARGREAVES, jun., Bacup, Lanca- 
shire, * Improvements in the manufacture of healds employe< in looms for 
weaving.”—13th March, 1867 

838. GEORGE TOMLINSON Bou ~~ Loughborough Park, Brixton, Surrey, 
** Improvements in hi ing flour.”—A communication 
from John Brown and porn hey Hart, Utica, Oneida, New York, and Alien 
Battey Ralph, James Hobart Cutler, and Dexter Neuton Knight, Providence, 
Rhode Island, U.S.—22nd March, 1867. 

















All having an interest in opposing an, me ot om such applications 
should leave particulars in writing of their Fam such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
30th March, 1867. 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums ex 5s. must be remitted by 
Post-office Order, made payable at the Post-oftice, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 





Class 1—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2296. C. D. ABEL, Southampton-buildings, Chancery-lane, London, “Slide valves 
Jor steam engines.” —A communication,-—Dated 7th September, 1866. 

This invention has reference to the mode of relieving the slide valves of steam 
engines of pressure by the application of packing rings fitted to the valves, 
which prevent the pressure of the steam from being upon the surfaces 
of the valve and valve-box enclosed thereby. The invention consists in certain 
improved arrangements whereby a more perfect steam-tight contact between 
the packing and the valve and valve-box than heretofore is effected by means 
of the pressure of the steam in the valve-box, and whereby the valve may rise 
from its seat in case circumstances require it to do so. The invention cannot 
be described without reference to the drawings. 

2306. E. T. HUGHES, Chancery-lane, London, “Water-power engines.” —A com- 
munication. — Dated 8th September, 1866. 

fo this i jon the inventor uses a rotary valve, having a par- 

tition which commands the ports which lead to each end of the cylinder and 














ts them al y with the feed-pipe and the exhaust, the said parti- 
tion being placed a setabie distance from the axis of the valve, so as to permit 

the introduction or use of certain chambers for the purpose of counteracting a 

portion of the pressure of the water from the feed-pipe on the said partition 

whereby the friction of the ends of the said partition on the valve-seat is greatly 
reduced and the valve is much more easily ted. He also constructs the 
said partition of such shape and dimensions in relation to the said ports that in 
the act of reversing the valve there is a perceptible interval at the end of each 
stroke, when the pressure of the cylinder is partly relieved, and the water is allowed 
to pass around the ends of the said partition from the feed-pipe to the exhaust, 
whereby he is enabled to preventa shock in stopping the piston at the end of the 
stroke and starting it in the opposite direction. He also uses in combination with 
the said partition, constructed as described, an improved cam motion for operating 
the said valve, in which the cam is of equal diameter in all directions, measur- 
ing through the centre of motion, and is set in a suitable yoke provided with 
friction rollers on the end of the cam rod, and connected with the said valve by 
suitable connections, whereby the said cam rod, and, consequently, the said 
valve, are held firmly or moved steadily through all portions of the revolution 
of the said cam, and the said valve is prevented from “ chattering.” 

2317. W. FRANKLAND, Lower Broughton, near Manchester, *‘Apparatus for 
lubricating the valves, pistons, cylinders, and all internal parts of steam 
engines where the steam has access.”— Dated 10th September, 1806. 

This invention consists in the use of a ram or force pamp, which forces tallow 
into the steam pipe or steam chest at each stroke of the engine. The quantity 
of tallow forced into the steam is increased or diminished, or totally shut off, at 
the option of the engineer, by means of a steam-tight tap, which regulates the 
supply of tallow, and an overflow valve which disposes of that portion of the 
tallow which has been received into the ram chamber, but not forced into the 
steam.—WNot proceeded with. 

2330. KR. BENNETT, Edinburgh, “ Obtaint 
Dated \0th September, 1866. 

The essential feature for this invention consists in alternately increasing and 
diminishing the area of the pistonand cylinder, or pistons and cylinders, or 
acting surfaces at the ends of their strokes, or at the time the crank is priming 
the two *‘ dead” centres in aline with the axis of the moving piston or cylinder, 
s0 as to act upon and move the actuating surfaces for the time being with a 
proportionally greater force in the direction of motion than in the reverse direc- 
tion, equal to the said difference made or caused in the area of the actuating 
surfaces and the pressure of steam acting thereon above that of the atmosphere, 
and by this means keeping the direct pressure of the steam or other fluid power 
employed constantly acting within the cylinder or cylinders, as the case may 
be, without any great or essential escape of the acting fluid or heat therefrom.— 
Not proceeded with, 


g and tr it 





ing” motive power.”— 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c, 

2150. R. WAPPENSTEIN, Kenni -road, London, “ Carriage for ——- and 
overhead railways, by the use of which turntables are dispensed w '— Dated 
22nd August, 1866. 

The object of this invention is that goods on railways, overhead railways in 
warehouses, or goods loadin; or unloading to or from vessels, can be brought 
in all directions of lines and to any place intended without the use of a turn- 
table, also from the mouth of a mine without employing tramways. The im- 
proved carriage is constructed as follows :—The inventor employs two or more 
plates of suitable size and material, forming an upper and lower and 
secured in any suitable manner. In the lower plate he makes a number of 
holes or perforations, in which he places balls of iron or other suitable material, 
which balls are kept in position when travelling on the rails by the upper plate. 
From the centre of the carriage on the under side he fixes a hollow frame of 
metal, so constructed and arranged as to fill up the space between the rails, and 
in this hollow frame are a number of balls or wheels, which revolve against the 
sides of the rails and acts as guides, and prevent the carriage leaving the rails, 
and also have the effect of diminisbing friction thereon. When the carriage is 
loaded it is pushed or drawn along the rails, and the balls on which the carriage 
with its load rests travel along the rails, and readily adapt themselves to any 
angle or curve on which they may be required to pass. When the carriage is 
used for overhead railways he can dispense with the hollow guiding frame and 
balls, and in place of it he fixes a pulley to the centre of the under plate, so that 
goods can be transferred from a crane, and by means of ropes or chains be 
attached to the said pulley, and the carriage then traversed along the rails to 
the part required.— Not proceeded with, 

2151. J. M. HYDE, Greenwich, ** Constructing armour-plated ships and vessels,” 
—-Dated 2ind August, 1806. 

According to this invention the sides and ends of war ships are constructed 
with two deflecting surfaces or sides continued all round the ship, and so 
arranged that a projectile striking the vessel will be deflected either over or 
under the said vessel; the apex of this angular or deflecting side being by pre- 
ference about 4{t. to 6ft. out of the water, and the deflecting angles being about 
20 deg. or 30 deg. from the horizontal, thus causing projectiles to glance off 
either over or under the ship, and admitting of a less thickness of armour- 
plating, and giving greater buoyancy and crew accommodation to such vessels 
than is usual. Vertical or up and down pieces of timber are also placed on the 
outside of the deflecting sides. 

2157. G. CARTER, Nottingham Lodge, near Eltham, Kent,‘‘Propelling ships, dc.” 
—Dated 22nd August, 1866. 

This invention consists in propelling vessels by projecting a mixture of air 
and water (being the propelling medium) sm and against the surface water of 
floatation through which the vessels are to be propelled. To effect this the 
patentee uses metal or other pipes, terminating in single or —e - of 
sufficient volume for the tonnage of the vessels acted on. The outlet of the 
pipes conveying the propelling medium may be placed at an angle of 45 deg. 
with the horizon at each side of the vessel, at a suitable height from the water 
surface, into which the air and water propelling medium is forced downwards. 
The air quickly rising under the inclined channels under the sides and bottoms in 
bubbles as rollers, lifting the stern of the vessel, which runs away from the lift. 
The said inclined channels placed along the sides and bottom of the vessel are 
described and shown by diagrams in the specification of a patent granted to the 
present patentee, dated the 17th May, 1856, No. 1178. He does not confine 
himself to the position of the jet pipes, but the more they are placed forward 
the propelling medium will act under a larger amount of surface of the inclined 
channel, giving greater velocity to the vesse! when driving her ahead, or when 
the pipes are reversed astern. The machinery to force the mixture of air and 
water through the outlets may be manual or horse power, gas or steam power, 
driving air and water pumps, and other apparatus in use for prod 
currents of air and water well known to engineers, by which the propelling 
medium is made to act as herein described, thus propelling the vessel. 

2184. E. GREEN, Wakefield, ‘Gearing or apparatus for driving scrapers 
employed in cleansing the flues and tubes of boilers and heating apparatus.” 
—Dated 25th August, 1866. 

This invention consists, First, in the employment of one reversing motion 
for several pulleys round which the scraper chains pass, such pulleys being 
driven by worms or other gearing; 8 , in a ing 
motion by means of a positive motion from the * gearing arms connected there- 
with. Thirdly, in means of altering the length of traverse; Fourthly, in fitting 
the worm-wheels or other driving gear loosely upon the shafis of the V-pulleys 
so that they may be fastened thereon at pleasure, or any one or more of them 
thrown out of gear; Fifthly, in removing the weight from the driving clutch 
box, and gearing when the clutch box is getting just into gear, and reversing, 
by means of a slot in the pulleys, all as described. 

2160. J. LIVESEY and J. EDWARDS, Park-street, Westminster, “* Permanent way 
of railways.” — Dated 23rd August, 1866. 

This invention consists with reterence to the permanent way of railways and 
signals, in the first place in forming a sleeper of cast iron for a flat-bottom 
rail, This sleeper is made with two jaws on one side to overlap the bottom of 
the rail, and one jaw on the other side. Thus the centre jaw is corrugated to 
fit into corresponding corrugations on the = This sleeper is so formed along 
the centre that, when the key is driven in, the rail bottom is made to yield or 
bend downwards, thus allowing the corrugati to pass each other and hold 
the key tight. The invention, * with reference to the permanent way of rail- 
ways, consists in the second place in forming a chair of cast iron, in which a 
filling-piece is inserted between the rail and the jaw of the chair. A hollow 
spike is driven in between the filling-piece and the jaw of the chair, which, 
acting as a spring, forces the filling-piece firmly against the rail. In order to 
remove a chair without drawing out spikes or bolts, slots are made instead of 
holes, as at preseat. The invention, with reference to railway . Telates 
to what is known as a locking signal apparatus for railway junctions. The 
main levers of this apparatus are connected to cranks, which cranks are von- 
nected to locking levers fixed on a level with the handles of the main levers. 
When the main levers are pulled over to open the points, in order to allow a 
train to pass into a branch lines the same movement is made to lock certain of 
the handles of the main levers necessary to shut up the main lines, and unlock 
the main levers of the branch line, and thus prevent the possibility of a wrong 
signal being given. By locking the levers at the les or upper part thereof, 
instead of underneath the quadrant bars, as usual, the locking gear is brought 
in sight of the signalman, and he is prevented from throwing any undue strain 
on the working parts by attempting to pull over a wrong lever. 

2163. U. HARRISON, Birkenshaw, near Leeds, “ Apparatus to facilitate commu- 
nication between passengers and guards or driver of railway trains.” —Dated 
23rd August, 1866. 

This invention consists in having lengths of metal tubing extending from end 
to end of the train, each length being by preference the same as that of the 
carriages, and coupled to those on either side of it by means of india-rubber, or 
other flexible tubing, the object of this being that the tubing may accommo- 
date itself to curves. 

2189. W. D. GAINSFORD, Sheffield, “ Improvements in railways and in engines 
for use thereon.”—Dated 25th — 1866, 

In order to obtain great adhesion between the tires of the driving wheels of 
the engine and the rails on which they run the inventor employs flanges on 
each side of the wheel, and these flanges are inclined in such manner that the 

















head of the Fail b nipped bet 

novel, but h no 

engines g0 constructed to pass round curves without a heavy strain 

on the axles. Now pad f to this nyetes, in laying colvers ona is 

he makes the head of the rail on one side of the curve narrower than 

of the rail on the other side. so that whilst the double flanged waa as po one 

side of the engine is biting firmly on the broader rail, the 

other side is not bitten by the other 

Senge ond to bearing on the face of the tire, the driving wheel on this side of 
the engine is, therefore, free to slip on the rail, and no undue strain is thrown 

on the axle. Orin some cases Ai. the railway in the ordinary way both 

around curves and elsewhere, and he the | tive engines for use 

thereon with double flanged driving — 80 arranged oe the driving wheel 

on one side is able to turn independently of the one on the other side. The 

driving wheels on the two sides of the engine may be driven independently by 

proceeded with. 


separate steam cylinders.— Not 
om. C C. E. BROOMAN, Fleet-street, London, “ Carriage brakes.” —A communi- 
PP for omnibuses and 
accidents, 











ion.— Dated 27th August, 1866. 
and 


mis laventien relates to 
other four-wheeled 
It consists in an arrangement of slide and movable bolt or pin, by 
which the brakes are applied to the back under frame of the carriage by the 
stopping of the horses, and without any other intervention. When it is re- 
quired to annul or prevent the action of ~ slide, a simple mechanism operated 
by hand is employed.— Not proceeded wit: 
2214. G. H. BOVILL, Duke-street, Reccteten “ Rails for railways.” —Dated 
28th August, 1866. 
This invention consists in the mode of manufacturing railway bars from 
ag or Some of ordinary wrought iron, and with which ordinary cast steel 
tee], is bined, so that the steel shall form the w surface 
of the rails was toe pile is rolled out, and the mode in which this is effected 
is as follows :—The pile or bloom formed of ordinary wrought iron is first to be 
heated to a welding heat, and then to be placed in a mould of the size and 
form required for the combined pile of steel and iron. This 
pile is to be placed in the mould in the position for the molten cast steel, or 
Bessemer steel metal, to be run against the hot surface or 
to be faced with steel, and the molten steel is then to be run 


bseq heating for welding the surfaces of the 
which is a process of uncertainty, and combined iron 
hitherto frequently failed from the ane welding of the metals, causing the 
steel tops of the rails to separate Soe oe ee being put to work. 
The combined steel and iron pile is to be removed from the mould immediately 
the fluid steel has set, and is then to be worked under the hammer, or rolled 
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part where the boss for the screw-shaft bearing is situated and aft the screw, 
the entire edge in this case being formed sharp. The action of this preventing 
the fouling of propellers by ropes is as follows:—As soon as a rope becomes 
entangled with the screw and its shaft the revolution of the screw causes the 
rope to be wound thereon, and this action brings the rope at once in contact 
with the cutting edge above referred to; the winding of the screw each 
instant drawing the rope tighter over the sharp edge the rope is at once cut in 
half, 80 that, by means of this invention, a rope can never be entangled over 
the screw by more than three or four revolutions. 

22:9. J. H. JOHNSON, Lincoln’s-inn-fields, London, ** Railway brakes.” —A com- 

nication. 





appliances are found requisite. 
2223. T. WHITBY, York-road, Lambeth, London, “ Constructing vessels of ware 
é&c.”— Dcted 29th August, 1866. 

In vessels of war according to this invention the patentee 
attaches armour plates to the exterior of those parts of the outer skin of the 
vessel that are required to be red shot proof, and outside the armour- 
plating he attaches metal plates formed into hoops, or otherwise formed to 
present inclined or curved surfaces to projectiles, in order that the projectiles 
may be deflected by these surfaces and so turned out of their course before 
striking against the armour-plating. The projectiles will thus be prevented 
from striking fairly against the armour-plating, and therefore the armour- 
plating will be better able to offer resistance to them. The curved plates are 


19th August, 1866. 
This invention consists in so forming axles that strength, with increased 
bearing surface, may be afforded at the neck or part in contact, or that 
close to or in connection with the collar or inner end of the axle and 
or bush; and this the paten’ 
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the outer end of the axle box or bush, and held in position by the usual 

and pin. 

2237. W. CLARK, Chancery-lane, London, “ Apparatus for propelling 
steering vessels.” —. ion. — Dated 30th August, 1866. 

The patentee claims, First, the means whereby the loss of tangential 
is diminished in order to 
consists in the development 
menting its total area, and in the use of the tubular 
stem after the open framing in which works the propeller. 
opening at the back so as to allow of the propeller 
with the stern, which improves the support. Thirdly, the supp’ 
radder, which is replaced by two steering organs, allowing of th the vessel 
turned round rapidly on the spot without pg advancing or receding. 
2240. J. H. JOHNSON, Lincoln’s-inn-fields, London,“ Pavement for roads, éc.’ 

—A communication. —Dated 30th August, 1866. 

This invention relates to the manufacture and use of a cheap and durable 
artificial paving block suitable for paving roads, streets, thorough- 
fares, and consists, essentially, in the comb‘nation of three distinct elements, 
which are so united together by powerful pressure in a mould as to form a solid 
block. These elements consist of fine concrete, or artificial or other stone or 
burnt clay, in the form of a tile or slab, which constitutes the base of the block, 
and gives weight or ballast thereto. Upon the base is laid, while in a plastic 
state, a schisto-bituminous compound, com; first, of that class of mineral 
known to geologists as schist (preference being given to slate), which is to be 
employed in a powdered or finely divided state; secondly, silicious sand; 
thirdly, resinous, bituminous, or. or tarry mixture. These ingredients, in 
any suitable paupucens, 2 ~? to be well mixed and incorporated ete 
whilst in a heated state, and the compound thus obtained is then readily to 
introduced into the mould. In this schisto-bituminous compound, which fs 
made to cover not only the top, but also the sides or edges of the concrete or 
stone block, there is embedded a cast or wrought iron or steel plate, cap, or 
greting, and when cast iron is used it is preferred to cast in chills for the pur- 
pose of hardening its surface. 
2261. H. A. BONNEVILLE, fain, 3 Bayswater, “ Detaching boats 

their davits.”— 3rd September, 1866. ‘ 

This invention cannot be described without reft to the dr ng’ 

2262. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ Apparatus to Seed 
horses." —A communication.— Dated 3rd , 1866. 

This invention consists in placing within both of the ‘cockades on each side of 
the horse's head, or any other part of the harness on the horse's head, a Jittle 
pulley actuated by a spiral spring, similar to that used in watches, on which 
pulley is wound a cord, the free end of which is wet be ans Se ee 
that belong to the nose-bag containing the provender. By this arraneement the 
nose-bag gradually rises as the a perrneer, or the weight of the bag’s contents, 
diminishes.— Not proceeded wit 
2282. H. KNOX, | +o al eran, Compten- conn 

alarm railway carriages when in motion.” ay re Stenber I 

This invention consists in the employment of a tube open at both 

lengti ways outside the carriage, or so as that the two ends are outside, 
ving in it one or nore whistles and one or more valves, to be opened or shyt 
from inside Se cnasinge 50 © Lease Ge EWEN oe attached to the valye or 
valves.—Not proceeded with. 
2283. H. ROBINS, Landport, Hants, “ Sheathing tron ships.’—Dated 6th 
September, 1866. 
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suitable metal, are rolled or formed with projecting ribs or flanges to enter and 
be firmly wedged into the undercat dove-tail grooves in the iron surface. The 
ribs are held firmly in the grooves by wedge-formed projections from the 

of the grooves, bending out ‘he ribs of the sheathing plates, and pressing 
them against the undercut sices of the grooves, so holding them securely. 


Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
as Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

2153. H. CARO, Manchester,“ Preparation of colouring matters.”—Dated 22nd 

August, 1866 


For the purpose ot this invention the inventor obtains purple and blue colour- 
ing matters from rosaniline, aniline reds, and violets, by first treating cold and 
acid solutions thereof with nitrous acid, and afterwards submitting the azo- 
compounds thus obtained to the action of stannous chloride, or other suitable 
reducing agents. The red solution thus obtained is neutralised with an alkali 
or alkaline salt, and the resulting precipitate, when treated with acetic or other 
acids, yields purple and blue colouring matters soluble in alcohol, and possess- 
ing tinctorial properties similar to the ordinary aniline purples and blues.— 
Not proceeded with. 

2155. W. TONGUE, Wakefield, “ Machinery for preparing, straightening, and 
combing fibrous materials.” — Dated 22nd August, \866. 

In the specification of an invention for which a patent has been granted to 
the present patentee, bearing date February 23rd. 1866 (No. 559), an arrange- 
ment of machinery is described for preparing fibrous materials in which a 
number of gills or heckles—by preference one-half of the series emploved—are 
removed from and replated into the fibrous material under operation, the 
drawing or combing action of such heckles being suspended while they are 
withdrawn from and replaced into the fibrous materials. In the specification 
above referred to certain ical arrang are described fur carrying 
out the invention, by which, after the gills or heckles are removed from the 
fibrous material, the heckles which remained in the fibrous material were 
moved in one direction, while the heckles which were removed were moved in 
the opposite direction, or towards the feed roller; the heckles were then 
replaced in the fibrous material, and the complete series of heckles were then 
separated, or caused to move away from the feed rollers, so as to produce the 





2274. J. B. BROWN, Cannon-street, London, ‘ Mowing machines.”—Dated 4th 
September, 1866. 


The drums of mowing machines are now commonly made of cast iron, but 
such drums are, however, heavy and more or less expensive. Now according 
to this invention the patentee makes these drums of porcelain, earthenware, or 
similar plastic mate: 
with less friction. The dram, as the patentee prefers to construct it, is a plain 
cylinder of earthenware, constructed in the same way as earthenware pipes 
are commonly made, or it may be on a potter’s wheel, but care is taken in the 
burning to prevent the roller warping out of shape. It is afterwards fitted 
with metal ends, which are secured by cement or otherwise. Also, where the 
drums are made of iron, he coats them with vitreous enamel, so as to reduce 
friction, and improve the app of the hi The drums are cast as 
heretofore, and are then enamelled on the periphery in the same way as many 
articles of cast iron are now commonly enamelled. 

2314. C. T. BuRGESS, Brentwood, Essex, “Reaping machines."—Dated 8th 
September, 1866. 

The patentee claims, First, the so arranging the delivery rake, or it may be 
rakes, of reaping machines that it shall, as it is moved back over the platform, 
remain parallel with the finger beam at the same time that it is moved endwise 
towards the draught side of the machines, as described. Secondly, the carry- 
ing the delivery rake or rakes by arms which are inclined to the shaft of the 
reel, and which are caused to vary their angle to the shaft, as described. 
Thirdly, the arrang of hanism described for keeping the rake in a 
vertical position, or nearly so, as it passes over and rises up from the piatform, 
as described. Lastly, the ar hani described for adjusting 
the distance of some or all of the beaters of the reel of a reaping machine 
from their axis, as described. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, éc. 
2320. C. BATHOE, York-place, Portman-square, London, *‘ Com ion to be 
employed in architectural mouldings, &c.”— Dated \0th September, 1866. 














This composition consists of ordinary putty mixed and incorporated with | 


plaster of paris, chulk, or other form of lime, meerschaam, steatite or talc, and 
metallic oxides bined in a powdered state wit. boiled linseed oil. This 
ition is highly appli 





ble to the mouldings of picture frames, and may 








combing action on the fibrous material. In carrying the above arrang 
into practice it is found desirable to give movement to the feed rollers so as to 
draw the fibrous material through the heckles while they remain stationary. 
The inventor has found in practice that it is preferable to so arrange the parts 
that, after the heckles have been removed from the fibrous material, those 
heckles which have been left in it remain stationary, while the lower series are 
moved towards the feed ‘ollers or instruments, and are again replaced into the 
fibrous material, after which the heckles are moved forward or away from the 
drawing or delivery rollers or instruments, so as to produce the combing action 
upon the fibrous material, any movement of the feed rollers or instruments, 
except such as to feed the material forward, being thereby dispensed with. 
The movements of the operating parts, in the manner or order above referred 
to, may be accomplished by different arr of hani 
2175. R. TONGE, Manchester, ‘‘ Machinery for folding fabrics and inserting 
cardboard or other substances between the folds” —Dated 24th Auyust, 1866. 
This invention cannot be described without reference to the drawings. 
2176. H. WREN and J. HOPKINSON, Manchester, ** Machinery for winding yarn 
and thread.” —Dated 24th August, 1866. 
This invention is applicable to the winding machines in which yarn or thread 
8 wound on to conical bobbins or spools commonly called “ pirns,” and the 
object of the invention is a more equa! distribution of the yarn or thread on the 
bobbin orspool than has been hitherto attained. The yarn or thread is applied 
to the machine either wound on bobbins or in hanks as usual, and the pirns are 
placed in spindles with the larger diameter of the cone downwards; the 
spindles are weighted so as to hold the conical part of the pirn in contact with 
the cup, which is open at one sidc, and the lever of the cup is mounted on a 








falcrum stud as usual. 
2188. G. LITTLE, Oldham, Lancashire, ‘* Manufacture of tin drums or rollers | 
used in machinery for preparing and spinning fibrous materials.” —Dated | 
26th August, 1865. 

This invention cannot be described without reference to the drawings. 

2190. G. T. BOUSFiELD, Loughborough Park, Brixton, “Combing wool and | 
other fibre.” —A communication.— Dated 25th August, 1866. | 

This invention cannot be described without reference to the drawings. | 
2212. R. RUCKTON, Hunslet Linen Works, near Leeds, ** Looms.”—Dated 23th | 

August, 1866. 

This invention consists of a combined motion having a roller driven by 
positive gearing to secure the number of picks required, and acloth beam 
moved by a lever and weight to secure the taking up of the cluth as it is 
delivered from the positive roller, the cloth also being put round an inter- 
mediate friction roller in such a manner as to prevent any possibility of its 
slipping round the positive rolicr, thereby adding to the power of the positive 
roller and preserving the face of the cloth. With this motion either heavy or 
light cloth can be woven in the same loom, and as there are no rising or falling 
levers, as in some motions, or regulating catch wheels as in others, the cloth 
beam can be made as large as may be conveniently required, and the motion is 
so simple as to add no complication to the loom. 

2221. H. CARRIER, Ilkeston, Derby, and W. V. COPELAND, Nottingham,‘* Manu- 
ure or production of looped fabrics made on warp lace machines.” —Dated 
28th August, 1856. 

This invention consists in forming upon a warp lace ground or grounds, spots 
or sprigs, by the employment of additional threads to form such spots or sprigs. 
These additional threads lie loose on the face of the lace ground, and between 
the spots or sprigs, in such manner that those portions of threads which are 
not used in producing the spots or sprigs may be cut or clipped away from the 
lace ground or grounds so that the threads are not seen except in those places 
where they have formed the spots or sprigs. The threads employed in forming 
the ground or grounds, and for producing the spots or sprigs, the inventors 
enter through ordinary guides in any required number of bars; these guides 
may be soldered to the bars, or be cast in leads, and such leads may be screwed 
or otherwise secured to the bars. These bars are of the usual construction of 
those employed in warp lace machines, and they are moved by wheels also of 
ordinary construction; the cut of such wheels, however, varies according to 
the ground required to be made, and the spots, sprigs, or other patterns to be 

uced thereon. Or the bars may be moved by means of one or more 
Jacquard apparatus. The combined movements of the various parts of the 
machinery or apparatus are effected by means of cams, levers, and connecting 
links, or by equivalent mechanical contrivance.— Not proceeded with. 
2228. W. C. BROOKES, Chancery-lane, London, “ Apparatus for balling wool, 
&c.”—A communication. — Dated 29th August, 1806. 

The balling of wool and other fibre is effected by winding on to pipes or 
tubes ordinarily formed of metal “ith small flanges at each end, and these 
pipes or flanges are supported between discs upon an axis, to which the desired 
rotary motion is given for the formation of the balls. In order to the removal 
and replacement of these pipes or tubes for fresh balls, one of the discs is 
movabie, and according to ordinary arrangemente for the purpose the removal 
and replacement of such discs is effected by ing. The impr 
consist in applying this loose plate upon one end of a jever arm, the other end 
of which may be weighted or otherwise balanced, or have a tendency to hold 
this loose plate either against the pipe or tube, or from it during the change, 
and yet hold it in position, so that it may be capable of revolving with the 
pipe or tube and the axis to which it is applied. The pipe or tube is formed 
of wood, or other suitable material, with grooves or recesses in its ends to 
take on to corresponding proj on the respective discs in order that they 
may revolve together.—Not proceeded with. 

2229. J. J. TONGUE, Southampton-buildings, Chancery-lane, London, “ Looms.” 
—A communication.— Dated 29th August, 1866. 

This invention relates to novel means of depositing the filling or weft within 
the warp, and of forming the selvedge at one edge of the web. The weft yarn 
or filling is taken from a bobbin spool or yarn beam, arranged in a suitable 
position by means of an eye-pointed needle, the length of which is somewhat 
greater than the width of the warp or web to be woven, and which is so 
arranged, applied, and operated as to have a longitudinal movement to and 
from a direction transverse to the warps, and properly timed in relation with 
the harness motion of the loom to enter the warp from one side, pass through 
it, and be withdrawn therefrom every time the shed is open by the harness in 
the usual manner. By this movement the said need'e is made to carry the 
weft yarn or filling double through every shed of the warp. 











Class 4.—-AGRICULTURE. 
Including Agricultural i, on Implements, Flour 


2268. W.C. CAMBRIDGE, Bristol, “‘ Clod crushers and press wheel rollers.” —Dated 
3rd 18 


7 4 

This invention relates to the shape, form, and construction of wheels for 
clod crushers and press wheels rollers. The inventor constructs the wheels, 
say about 22in. in diameter, with a periphery about 3in, wide, din. thick in the 
middle, and tapered off to a }in. on each side. On the rim are to be placed 
projecting points about I}in. deep, 3in. from point to point, the tops of which 
are to be about gin. long, gin. wide, tapered off from each angle, the front and 
back of each point to be made with a thin cutting edge. Between each point 
are to be placed, across the rim of the wheel, other projections, about I}in. deep 
at the centre, and jin. each outside, one-sixteenth of an inch thick at the top 
n the middle, tapered off at each outside to a thin cutting edge, with a corre- 
sponding width where fixed to the rim of the wheel. Clod crushers or rollers 
constructed of a number of wheels of this kind will penetrate and break the 
hardest blocks, and will reduce them to a fine pulverised state, and will also 
press any kind of soil fine to the roots of plants. Every other wheel of the 
series should be made lin. larger in diameter, and lin. larger in the hole than 





= adjoining ones, and they will produce a self-cleaning action.—Not proceeded 


ployed for many other useful and decorative purposes, such as for turned 

balcony and other pillars or columns. and all purposes for which marble, 

serpentine, and scagliola have hitherto been used.—Not proceeded with. 

2323. Ww. E. GEDGE, Wellington-street, Strand, London, ‘‘ Manufacture of 
calcareous bricks or artificial stones."—A communication.—Dated 10th 
September, 1866. 

These calcareous bricks or stones are materials of variable dimensions, the 
basis of which is lime and sand, with the addition of the detritus or waste of 
other materials, such as stone or brick. They are made on the spot, of any 
dimensions, in biocks of any shape, hollow or solid, for walls, partitions, 
vaulted roofs, and other constructions ; they may be matched according to plan, 
bear rabbets or moulding, and, by means of ochre, receive any required colour. 
The said calcareous bricks or stones are manufactured by the two processes 
described in the specification, the details of which we cannot produce here.— 
Not proceeded with. 

2281. C. CeTTI, Dudley, Worcester, ** Construction of the ceilings of buildings.” — 
Dated 5th September, 1866. 

This invention consists in using with the ordinary joists a series of supple- 
mentary joists for carrying the ceiling of the room, instead of connecting the 
ceiling to the joists carrying the flooring.— Not proceeded with. 

2315. J. WARNER, Jewin-crescent, London, W. STEWART, Carthusian-street, 
London, and G. W. RARBER, King-street, Southsea, Hants, ** Improvements 
in water-closets, and in valves and regulating apparatus for the same and 
other purposes.” —Daied 8th September, 1866. 

In constructing water-closets according to this invention the patentees 
employ, as heretofore, an m@ trap, and they arrange the pan to communicate 
with the ascending limb thereof both by a side opening, to which a flat valve is 
fitted, and also by an overflow passage, which is provided to prevent too large a 
quantity of water being retained in the pan; this overflow passage opens into 
the ascending ‘imnb of the trap ata point above the valve before mentioned. 
All these parts may be made in one piece of earthenware, or of cast iron, or 
the pan may be made separately and cemented into a socket. The invention 
cannot be described without reference to the drawings. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
21:3. W. TRANTER, Birmingham, “ Improvements in fire-arms.”—Dated \7th 
August, g65. 

This invention has reference to a former patent dated 20th July, 1865 
(No. 1889), and relates to guns with a plunger moving backwards and forwards 
for the purpose of evading and unloading, and consists in adapting and applying 
thereto an extractor for withdrawing cartridge cases,such extractor being 
formed with a piece of tube cut open on one side, in order to fit more readily 
into a recess formed in the front of the plunger, and having two longitudinal 
grooves tor the purpose of holding two sprinzs or lugs intended to take hold of 
the hinder part of the cartridge case, These springs or lugs are also made to 
work in suitable grooves formed in the breech piece, which will prevent the 
extractor from turning on its axis. The extractor above referred to may be 
varied by making the tube without cutting a piece out in the side, as in the 
former instance, but with two longitudinal grooves for carrying the springs or 
lugs as before. Tnis extractor may be fastened to the plunger by means of a 
collar or washer and one or more screws, or by means ofa vertical pin. The 
extractor may also be formed as a cap with a screw cut inside, in order to fit 
on toa corresponding screw formed in it for the striking pin to work through. 
The springs or lugs for these extractors may be constructed ip one piece with a 
socket or ring at the rear end, a suitable recess being formed on the end of the 
tube of the plunger for the socket or ring to fit upon. The invention consists 
in the Second place in adapting and applying to the lower part of the breech 
piece a lever, which the patentee calls a thrower. for the purpose of throwing 
out the cartridge case. This thrower is a lever with a tulcrum at the rear end, 
and is turned up at the front end to strike the cartridge case, the rear erd 
being also turned up in order that a projection on the plunger, when the same 
is withdrawn, may strike such rear end of the lever, and raise the front end to 
throw out the cartridge case. The lever is formed with a fork where it works 
on its fulcrum, so as to admit of its being removed by the fingers only when 
required. This lever or thrower is made to act in connection with the 
extractor above described. The invention has reference in the Third place to a 
portion of the invention described in the specification of the patent above 
referred to, and relates to the lever for fixing the barrel, the fulcram of which 
lever is place: at the epper part of the slot in which it works. instead of in the 
lower part thereof. as in the former patent, such lever taking into a notch 
formed in the block fixed to the barrel for the purpose of fixing the barrel firmly 
to the frame. He forms a stop for the barrel by means of a pin acting against 
a hook formed on the said block, and placed at right angles to the slot in 
which the block moves. The extractor for the cartridge for th's gun or pistol 
has the slot so formed at the front that the hammer can strike all across the 
bore of the barrel, a projecting piece being left on the end of the barrel and 
corresponding with the slot in the extractor. The invention consists in the 
Fourth place in adapting and applying a lever, similar in principle to that last 
described, to supporting arms. For this purpose the patentee varies the form of 
the lever, and makes one part of it act in connection with an extractor, either 
directly or with a connecting link. By this means the extractor will be 
caused to return to its position in the barrels fur loading, while the barrels are 
in an elevated position. The invention consists in the Fifth place in making 
the striking pin for igniting cartridges which fire in the centre in a curvilinear 
instead of a straight line as usual, and moving in a curvilinear slot formed in 
the breech piece. And the invention consists in the last place in the combina- 
tion of a lifting catch having a hook on the end acting in a slot formed in the 
hammer, with a catch or sear for acting in connection therewith, placed at the 
top of the slot in the body of the top or hook of the lifting catch, being under- 
neath the sear for the purpose of releasing it from the catch of the hammer. 
2073. W. E. NEWTON, Chancery-lane, London, “ Breech-loading fire-arms.”—A 

communication.— Dated \3th August, |866. 

This invention cannot be described without reference to the drawings. 

2124. R. A. E. &cott, Lewisham, Kent, ‘ Hollow projectiles."—Dated 18th 
August, 1856. 

This invention consists in forming such articles from a steel or metal tube, 
which is drawn in the ordinary manner, but with projecting feathers, ribs, or 
flanges thereon, which correspond with and are intended to fit or run in the 
grooves of the rifled gun. These feathers or flanges are drawn on the exterior 
of the tube to the proper helix or twist, corresponding to the rifling of the gun, 
and from the tube so drawn or formed suitable short lengths to form the cylin- 
drical part of the projectile are to be cut off. The fore end, which may be 
pointed, and also the rear of the projectile, are made separate, and are secured 
to this cylindrical portion or body of the projectile by brazing or welding, or 
they may be screwed into the ends of the cylinder. Or the ends of the pro- 
jectile may be formed by upsetting the end of the cylindrical part taking care 
to leave an opening for the introduction of the charge. The front or fore end 
or other part of the shot may, if desired, be tempered and hardened. so as to 
obtain the necessary hardness, strength, and rigidity to sustain the blow with 
which the projectile will strike the object aimed at when fired from a rifled 


126. J. ABRAHAM, Birmingham, “ Manufacture of central fire cartridges for 
breech-loading fire-arms.”— Dated \*th August, 1866. 
This invention consists in making the outer cap or tube or case of the cart- 
ridges, and the cap or inner tube in which the percussion and anvil are placed, 
of one piece of sheet metal by the process of raising in dies.—Not 


2135. J. DARBY, Riding-house-street, St. Marylebone, London, “ Fire-arms.”— 


Dated 20th August, 1866. 
this invention the inventor makes an opening in the barrel 


rial, such drums being lighter and cheaper, and they run | 





near the breech end by cutting away the top of the barrel sufficiently to admi 
the idge and a breech-piece, This breech-piece is in ioe Pp ~s 
the first being a hollow cylinder, on the outside of which is a top-plece, with 
bevelled edges closely fitting the opening in the barrel, and keeping the cylinder 
firmly fixed therein ; this top-piece carries a hinged catch acted upon by a simple 
spring and projecting over the face of the cylinder, against which face the base 
of the cartridge is fi held by the hinged catch, which grips the cartridge in 
front of the rim and extracts it after being fired. The second part consists of 
a solid cylinder, one end fitting into a slot cut in the face of the breech plug. 
This cylinder is slightly flatted on two sides, allowing it to drop through the 
=i made in the barrel, and to be turned as required by a lever or thumb- 
the 





ce ; then by a quarter turn the round sides are brought against the sides 

barrel, and the back end of the solid cylinder is. by anc tend 
made to lock against the face of the breech plug, thus firmly fixing the movable 
breech-piece against the base of the cartridge, and the whole being held firm by 
the barrel. The second part or solid cylinder is carried on into the first part or 
hollow cylinder and there terminates in a bal piece, acting as a loose joint, and 
allowing the back piece or solid cylinder to be lifted out of the barrel, and when 
shut down to be turned round in the barrel, and thus lock itself in. In the 
breech plug the inventor places a needle or striker, which is worked by the 
action of the lock by being attached to the tumbler. This needle or striker, 
which passes through the solid cylinder and ball piece, and Is carried through 
the face of the hollow cylinder, strikes the fulminate in the base of the 
cartridge, and thus fires the piece. By means of an arm pin attached to the 
striker, and passing through the solid cylinder, and working in an angular slot 
cat in the barrel, by the quarter-turn movement of the breech-p‘ece the striker 
is drawn back within the breech-plece ; or the striker may be brought back by 
means of a spiral spring. To load the piece he gives one qiarter-turn by 
means of the lever or thumb-piece aforesaid, which unlocks the breech-piece, 
and by means of the ball-piece or movable joint aforesaid enavies him to Lift 
out the solid cylinder and draw back the hollow cylinder. The cartridge is 
then placed in the opening in the barrel in front of the hollow cylinder; the 
hollow cylinder is then pushed forward, which forces the cartridge into the 
barrel, the spring catch falling in front of the riin of the cartridge holding the 
case until it shall be extracted; the solid cy:inder is thon shut down, he ives 
one quarter-turn, which jams the front face of the solid cylinder against the 
back face of the hollow cylinder, and locks the breech, leaving the piece ready 
for firing, the whole being covered by a movabie shield, which may be made 
either to revolve round or to slide on the barrel. To extract the cartridge case 
he opens the breech in the manner before descvihed, draws back the hollow 
cylinder, which, by means of the higher catch, extracts the cartridge case out of 
the barrel. with, 


2139. R. A. E. Scott, Lewisham, Kent, “ Maneuvring guns.” —Dated 20th 
August, 1866. 

The object of this invention is to admit of guns on board ship, or in floating 
or land batteries, being trained to fire throuzh port holes or emvrasures at 
widely different angles. This is effected by bringing the rear end of the plat- 
form or slide on which the gun is placed over a turntable, «o as to admit of 
such rear end being turned round with facility, the gun bemg run back so that 
most of the weight will rest on the turntable. The racers on which the plat- 
form or gun slide moves are curved as usual. bat the rear racers are divided so 
that a portion or arc is fixed on the face of the turntable. The movable portion 
of the racers will, by turning the table on its vertical axis, be brought round 
to coincide with either of the rear racers, so that the platform can be traversed 
on either racer, according to the port hule, embrasure, or position in which it 
is desired to fire the gun. By this arrangement fewer broadside guns will be 
required, and as the change of position may be obtained with great speed and 
facility, such fewer number may be served and used with greater effect than a 
larger number worked on the usual plan. As a modification of the above, the 
turntable may be placed between the two racers, so that the rear racers will 
be entirely fixed and undivided. The gun, when in position, may be tral: ed in 
the ordinary manner by means of the usual tackle; or, if esired, it may be 
worked, mapoouvred, or trained by means of a chain passed round sheaves and 
against metal or other curves fixed on the deck. In order to keep the chain 
taut, and to compensate for stretching, one of the sheaves may be fitted with an 
adjusting screw, or other equivalent contrivance, for tightening the chain when 
necessary. 

2143. J. C. R. ISHERWOOD, Kensington, and R. WARRY, Chatham, ‘' Breech-load- 
ing fire-arms.”— Dated 2\st August, 1866. 

This invention, as far as it relates to fire-arms, consists In improved means or 
arrang for op ing the exploding needle or pin ia central fire-arms, and 
is applicable, not only to constructing new arms, but to converting Enfield and 
other muzzle-loading rifles into breech-loaders, and the improvements consist 
mainly in the employment of a block carrying the needle and fitted in a needle- 
case, and of a wedge, and alever connected to the wedge for operating the 
needle, all as described. At the rear of the barrel the patentees form a cham- 
ber to receive the needle-case, which is hinged to the side thereof, so that it 
may, when required, be turned out of the chamber to allow of a cartridge b-ing 
inserted. In converting muzzie-loaders this needle-case may be formed from a 
piece of the barrel. In the needle-case they fit a block free to move to and fro 
in the case, but prevented turning by one or more projections or receipts on its 
surface, taking in or on to one or more recesses or projections on the inside of 
the case. This block carries at its front end the needle, and its rear end is 
formed with a recess extending across to points on its surface diametrically 
opposite each other, and one edge of each side of the recessed portion is cham- 
fered off. In this recess is fitted loosely a wedge, which, when caused to tarn, 
forces forward the needle-block, and co~sequently the needle is carried on a 
piece which is free to turn in the needle-case, and at the back of this piece the 
inventors attach a lever, shaped so that the hammer falls upon it when the 
gun is fired. 

2146, J. WHITWORTH, Manchester, *‘ Cartridges for ordnance.”"—Dated 2ist 
August, 1866. 

In constructing a cartridge according to this invention the patentee forms a 
cylindrical hole or hollow space through the centre of the powder or other com- 
pound, whereby he extends the length of the cariridge. and also provides for 
the better ignition thereof by introducing in the hole or hollow space of the 
cartridge an explosive substance or priming, which may be made of powder or 
gun cotton. 

2159. S. A. MarR, Morley's Hotel, Strand, London, “ Breech-loading and other 
-arms.”—A communication —Dated 23rd August, \86%. 

This invention consists, First, of an improvement in the construction of the 
butt of the barrel of the fire-arm, for the purpose of permitting the entrance of 
the cartridge and the dropping of the discharged cartridge shell after firing. 
Secondly, of an improvement in the connection of the trigger-cuard with the 
sliding breech-pin that closes the breech of the barrel. Thirdly, of an improve- 
ment in the form of the sliding breech-pin. Fourthly, of an improvement in 
the form of the hammer by which the fulminate is exploded. Fiftnly, of an 
improvement in the extracting hooks fur withdrawing the discharged cartridge- 
shell from the barrel. Sixthly, of an improvement in the form of the lever and 
trigger guard. Seventhly, of an improvement in the form of the receiver that 
connects the barrel with the stock. Eighthly, of an iniprovement in the com- 
bination of the breech-pin, the hammer, and the appurtenances thereof. 
Ninthly, of an improvement in the combination of the lever-guard with the 
receiver. 


2187. W. E. NEWTON, Chancery-lane. London, “ Breech-loading fire-arms.”~—A 
communication. — Dated 25th August, 166. 

This invention relates to that class of breech-loading fire-arms in which a 
solid swinging breech-block is used to open and close the cartridge chamber, 
which is in the rear of the barrel or in advance of the breech-block. The in- 
vention consists, Firstly, in making that part of the arm or frame which forms 
the sole connection between the barrel and the stock a bearing or journal for 
the breech-block to turn and be supported upon. The isvention consists, 
Secondly, in making the rear portion of the breech-block and that part of the 
frame against which this rear portion works, of a cam-shaped form, so that 
when the breech-block is swung to the left it shall have a lateral an: oblique 
rearward motion, in order to open the cartridge chamber, and when swung to 
the right shall have a lateral oblique furward motion to close the cartridge 
chamber. The invention consists, Thirdly, in combining with « breech-block 
that moves laterally and obliquely for opening and closing the breech or cart- 
ridge chamber, an ejector which is operated by the breech-block for backing out 
the empty cartridge case. The inventicn consists, Fourthly, in so arranging 
the movements of the breech-block and ejectur that the breech-block shal move 
first, and then the ejector shall follow, but with a more rapid movement, until 
the empty cartridge case is pushed out, when the ejector becomes released from 
the block and flies back into position for retracting the neat empty cas+, whilst 
the block remains i "y and the ch open to receive the new charge 
or cartridge. The inventicn consists, Fifthly, in causing the nose and heel of 
the hammer when down to enter into openings or recesses respectively in the 
block and in the frame, so as to aid in strengthening the parts of the arm 
against the strain occasioned by firing heavy charges. The invention consists, 
Sixthly, in serrating or otherwise roughening the breech-block and the hammer 
at the joints or parts where they would touch each other when the biock is 
swung open and the hammer accidentally or otherwise let down agaiust it. 
The object of this improvement is to prevent an accidental discharge should 
the breech-block be closed without cocking the hammer which would let the 
hammer fly with such force against the firing pin as possibly to ignite the 
2196. E. BROOKS, Birmingham, ‘‘ Improvements in breech-loading fire-arms, and 

in cartridges for breech-loading fire-arms.”— Dated 25th August, 1866. 

These improvements in breech-loading fire-arms relate principally to breech- 
loading fire-arms in which the breech of the barrels is opened by tho turning 
aside of the barrels on an axis parallel with the axes of the barrels; but is also 
in part applicable to breech-loading fire-arms of the kind called drop-down or 
snap guns. The improvements in breech-loading fire-arns are as follows :— 
The invent \r makes the front end of the axis upon which the varrel:turn aside 
of smaller diameter than the hinder and screwed part of the said axis. He 
also causes the said axis to project through the lump on the underside of the 
barrels, the said projecting part being made angular. A spring on the under- 
side of the rib between the barrels bears against the said angular part and 
holds the barrels with a slight degree of force when they are turned either into 
their closed or open position. To the underside of the body of the gun, and 
below the axis on which the barrels turn, is a projecting piece or bracket 
against which a corres; piece on the lump connected with the barrels 
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works and bears. By these two parts a bearing or support beneath the axis is 

provided, whereby the breech ends of the barrels are kept firmly to their 

pearing against the face of the break-off. The lump on the underside of the 
barrels screws on to the axis in the usual manner; or — of the screw 

threads both in the lump and on the axis may be cut away, 60 

senting the lump to the axis in a particular position it may be 

sliding motion on to the said axis, after which, by a rotary motion, the screw 

threads of the lump respectively may be made to engage with one another. A 

ane is made across the upper part of the fore end of the axis, in which a 
in passed through the lump engages and prevents the unscrewing of the 

ae from the axis, P nm the hd 1 of the said pin. When the 
barrels are in proper position for py he whine they are fixed by means of a spring 
lever on the upper side of the trigger guard, the end of which, passing through 
a slot in the projecting piece or ‘racket _~ on the body of the gun, takes 
into a dep on the brack By pressing the spring lever upwards 
the barrels are liberated, and en be turned aside for charging ; or the barrels 
may be fixed by a slide on the tang of the break-off, which slide carries a 
vertical bar having two horizontal pins, the upper one taking into a hole in the 
upper rib, and the other into a shallow depression in the lower rib. The slide 
is urged forward by a spring, and as the barrels are brought into position for 
firing the slide and pins are pushed back by the breech end of the barrels 
acting on the lower pin, and when the barrels are brought into position for 
firing the two pins spring into the holes described and fix the barrels. ‘he 
barrels may be liberated by pressing a thumb-plate on the slide. The brackets on 
the underside of the body and barrels may be applied to drop-down guns. In this 
case the bracket on the barrels is made narrow, and works through a slot in 
the body of the gun. The surfaces of the two brackets are made of a curve 
struck from the centre on which the barrels turn. Both the methods of fasten- 
ing the barrels during discharge, hereinbefore described, may be applied to 
drop-down guns. The improvements in cartridges for breech-loading fire-arms 
are as follows:—The inventor encloses the shot in a small bag or envelope 
made of paper, linen, or other fabric, which, by treatment with nitric acid has 
been made combustible, and similar in its nature to gun cotton, After placing 
the powder in the cartridge case he inserts a wad perforated in its middle, and 
then introduces the bag or envelope containing the shot, the cartridge being 
finished in the ordinary manner. On discharge the fire of the gunpowder is 
communicated through the hole in the wad to the combustible bag or envelope 
containing the shot, which burns away rapidly, but not until the shot has been 
projected to a considerable distance. By this means the spreading of the shot 
is diminished, and more accurate firing obtained. —Not proceeded with. 

2205. W. KRUTZSCH. Copley-street, Stepney Green, ** Construction and combina- 
tion of breech-loading and repeating fire-arms and ordnance,”—Dated 27th 
August, 1866. 

This invention cannot be described without reference to the drawings. 
2255. W. E. NEWTON, Chancery-lane, London,“ Preventing oxidation of lead 
balls in fixed ammunition.”—A communication.— Dated 28th August, 1866. 
The object of the present invention is to obviate the destruction of cartridges 
by applying a coating or covering to the leaden balls which will not leave the 
lead exposed to the chemical action of the powder in the cartridge shells. 

2224. E. T. HUGHES, Chancery-lane, London, ** Repeating fire-arms.”—A com- 

munication, —Dated 29th A ugust, 1866, 
This invention cannot be described without reference to the drawings. 


2227. T. TURNER, jun., and W. SIDDONS, jun., Birmingham, “ Cartridge or 
cartridge case extractor for breech-loading guns.” —Dated 29th August, 1866. 
This invention is applicable to the description of breech-loaders known as 
the * Lefaucheaud,” as well as to other modified kinds of the same description 
of breech-loaders constructed for using what are commonly called central-fire 
cartridges, the cases of which are made with metallic or other flanges at their 
rear ends; and the invention for extracting such cartridges or exploded cases 
consists in forming a slot or its equivalent in the forward part of the cartridge 
or cartridge case extractor, into or against which a projection works, formed 
with or secured to the part technically known amongst gunmakers, in the con- 
struction of such kind of guns, as the *‘ body,” lymg in the recess formed 
between the barrels when the barrels and body are in contact, so that, after 
relieving the barrels from the detent in connection with the body, and allowing 
them to drop in their forward end, the action of the projection before referred 
to, working in a radius in or against the inner end of the extractor, will bring 
the extractor backwards towards the user, and in so doing will bring out the 
cartridges or cases, so that they may be readily removed. 

2231. W. E. NEWTON, Chancery-lane, London, ** Breech-loading fire-arms."—A 
communication. — Dated 29th August, 1846. 

This invention relates to an improvement on that class of breech-loading 
arms which are adapted for the use of fixed ammunition and cartridge shells, 
having the pereuasion powder confined within tlanges which are formed around 
the butts of the shells, so that when these flanges are struck by a hammer the 
powder in the shells will be ignited. The main object of this invention is to 
combine with a slotted frame of an arm a vibrating breech closer, a vibrating 
locking latch and brace for keeping the breech closer firmly against the breech 
end of the barrel when the arm is charged for firing, and also a vibrating 
hammer, which latter is applied on one side, and cutside of the said breech 
closer, in such manner that in the act of exposing the breech of the barrel, by 
drawing back the breech closer, the hammer will be cocked; then upon return- 
ing the breech closer to its place against the breech of the barrel, and locking 
it there, the hammer wil! be in a position for firing the piece. And the object 
of this invention is to provide for securely locking the breech closer in its proper 
position against the breech of the barrel before the hammer can be released to 
explode the cartridge. The invention cannot be fully described without refe- 
rence to the drawings. 

2243. CAPT. A. ALBINI, /talian Navy, New Broad-street-buildings, London, and 
F. A. BRAENDLIN, Birmingham, * Breech-loading fire-arms.”— Dated 30th 
August, 1866. 

This invention relates to breech-loading fire-arms in which the breech ends 
are opened for charging and closed for discharge by a block or closer hinged to 
the breech end of the barrel, and which fire-arms are discharged by the use of 
self-ignition cartridges having metallic cases, or cases requiring to be extracted 
from the barrels. ‘The improvements consist of the ar or 
tion of parts hereinafter described for fastening down the hinged blocks or 
closers of the said fire arms, and at the same time discharging the self-ignition 
cartridges in the breech end of the barrels. The block or closer by which the 
breech end of the barrel is closed may be hinged either to the top or side of the 
barrel, In the axis of the said block or closer a pin or striker works for dis- 
charging the cartridge in the breech of the barrel, the advance motion of the 
pin or striker being effected in the manner hereinafter explained, and the 
return motion may be effected by a coiled spring, or by the shutting down of 
the breech. In the rear of the hinged block is a cylindrical or other shaped 
hole, into which the head of the striker projects when the said striker is in its 
normal position. The striker is projected forward, and the breech block 
fastened down in the following manner :— Passing through an opening in the 
rear end of the breech chamber, into which the breech block shuts down, is a 
cylindrical or other shaped bolt; the said bolt may be in a line with the pin or 
striker in the said block, and also coincident with the hole in the rear of the 
said block, or the bolt may be situated at an angle with the pin or striker. 
The rear end of this bolt is connected to the hammer of the gun, the upper 
part of the said hammer being bent or cranked nearly at right angles to the 
other part, so as to bring that end to which the bolt is connected nearly in a 
line with the axis of the harrel. By the motion of the hammer the said bolt 
slides in the hole in the rear end of the breech chamber, and may be made to 
enter the opening in the rear of the breech block. When the hammer is raised 
to half-cock the front end of the bolt is within the hole in the rear end of the 
chamber, and the breech block is free to be raised for the introduction of a self- 
ignition cartridge into the breech end of the barrel, the said cartridge having a 
metallic or partly metallic case. The cartridge having been introduced into 
the barrel, the breech block is turned upon its hinge, and made to completely 
fill up the breech chamber and close the barrel behind the cartridge. By now 
raising the hammer to full-cock the gun is ready to be discharged. On pulling 
the trigger the hammer falls, and the bolt connected to it is driven through the 
rear end of the chamber into the opening in the rear of the hinged block, and 
ho!ds or fastens down the said hinged block during discharge. The end of the 
bolt afier it has entered the hinged block strikes upon the head of the pin or 
striker, and forces its front end through the front of the block into the cart- 
ridge in the end of the barrel and discharges the gun. The breech block is thus 
fastened down, and the cartridge discharged by the nearly simultaneous action 
of a bolt worked by the hammer of the gun. The casec of the exploded cart- 
ridges may be extracted from the barrel by an extractor of any convenient con- 
struction.—Not proceeded with, 

















Class 7.—-FURNITURE AND CLOTHING. 


Induding Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 

ments, Lamps, Manujactured Articles of Dress, dc. 

2276, E. FARR, Chorlion-upon- Medlock, and J, GREGORY, Manchester, “ Piano- 
Sortes.’— Dated 4th September, v6. 

This invention consists in affixing the strings of pianofortes to the wrest 
pins, passing them over the wrest plank or beam down behind the sound board 
or sound case, around or through the bottom plank or beam, returning them 
along the face of the sound board or sound case, and finally attaching them to 
the wrest pins at which they started. A bridge over which the strings pass 
tu their circuit is affixed on both sides of the sound board or sound case, and 
the position of the said board or case is maintained by the tension of the 
Strings on both sides ot the sound board or sound case, and is thus left free in 
its vibratory action, without the restraining force or rigidity arising from the 
use of bars or other such mechanical appliances commouly adapted to sustain 
the downward pressure caused by the mode in which pianofortes have hitherio 
been strung. 

2299. J. H. JOHNSON, Lincoln's-inn-fields, London, he gas nn in hats or 
coverings Jor the head, parts of which impr licable to parasols 
and fans.” —A communication,—Dated ith psoas Nt 1866, 

This invention consists in forming and holding in shape hats, caps, parasols, 
and fans made of any light textile fabrics, such as silk, linen, cotton, or woollen 
stuil by means of elastic hoops or forms or frames of metal, whalebone, rattan, 
or other suitable material, over which the hat, fan, or parasol wrappers or 








covers are stretched by tightening the draw case and strings with which they 
are provided. It also consists in the improved construction of the sweat band 

lining, and other parts which enter into the composition of a hat, so that they 
can be readily adjusted to or detached from the hat, the object being to produce 
a hat or other article as specified, the parts of which can be detached from 





each other, so as to admit of the My x being washed whenever it becomes 
solled or defaced in any way, and in of a 

colours, and patterns may be employed with the same hoop or frame, to suit 
the season or taste of the wearer. 





Class 8 CHEMICAL. 
Including Special Chemical and tar tanga ions, Fuel 
and Lighting Materials, of Food, 


Preparation a ‘ 
Brewing, Tanning, Bleaching, Dyeing, Calice Prontinn Smelting, 


Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


2145. W. E. NEWTON, Chancery-lane, London, fee th & distillation, 
rectification, and disinfection of mineral or veget 
tion.—Dated 21st August, 1866. 

This invention consists in effecting, by means of steam (either superheated or 
not) a first, and, if necessary, a second and third distillation of oils, in order to 
rectify and purify them, and completely deprive them of all offensive odour. 
The steam generated at a greater or less pressure is brought directly into 
contact with the liquid matter in all its parts, and in sufficient quantity, by 
which means the most satisfactory results are obtained. The apparatus 
employed for carrying out this invention consists in an arrangement of several 
closed wheels or cylinders turning on a common axle or shaft, which is hollow 
throughout its length, and through which the liquid to be disinfected is 
supplied, jets of steam being also aliowed to circulate therein at the same time. 
The liquid, either cold or previously heated by steam to a low temperature of 
say, from forty to fifty degrees, in a vessel having a false bottom for that 
purpose, is passed into a vessel below where it is mixed with steam. In this 
vessel is d a shaft, p ided with arms or beaters, to which a continuous 
rotary motion is imparted. By this means an intimate mixture of oil and 
steam will be effected, and from which vessel the products of distillation are 
led off by a pipe above. From this vessel the oil passes down through a pipe 
into the hollow shaft, on to which are keyed cylinders, which turn with it, and 
to which a slow rotary motion is imparted by any convenient means, such as 
by a band passing over a pulley. The oil passes successively into these 
cylinders through the hollow shaft. Each of the cylinders is furnished inside 
with partitions, which are somewhat smaller in diameter than the cylinders, 
and are serrated at their circumferences for the purpose of allowing the oll and 
steam to pass. The cylinders are each provided below with a cock for the 
purpose of drawing off the material after being operated upon, and also with a 
trap or door for the purpose of being enabled to clean out the cylinders.— Not 
proceeded with 
2168. W. WELCH, Southsea, Southampton, “ Manufacture of cement composi- 

tions.” —Dated 23rd August, 1866. 

This inventlon consists in the manufacture of cements, and methods of 
applying and securing fp compositions to metallic and other surfaces. The 

basal 











Class 10.—MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 
2130. T. HENDERSON, Millbank-row, Westminster, “ Materials used for beds of 
horses and other animals.” —Dated 20th August, 1866. 

This invention consists in forming beds for horses of linoleum, kamptulicon, 
india-rubber, cork, or other elastic substance, which is to be laid down of suffi- 
cient thickness and elasticity to supersede the use of straw.—Not 
with. 

2134. C. BATHOE, York-place, Portman-square, London, ted or protect- 
ing corks or stoppers in bottles, &c.”"—Dated 20th August, 1 

This invention consists in the employment of a padlock or + = lock com- 
bined with other parts, substantially as follows :—The inventor takes a ring or 
frame made with a slit to enable it to be opened out to pass over or round the 
neck of the bottle; this ring or frame, when shut, is of smaller diameter than 
the run of the neck, so that it cannot be removed until opened; on each side 
of the slit the ring is formed with a lag, having an re through it. To 
the part of the ring opposite the slit he hinges a cap, which can be brought 
over the cork or stopper; when so brought over a hasp on the cap passes over 
the lugs, and the ring or staple of the cee is then inserted through the lugs 
to hold the hasp.— Not proceeded with 
oe. ag WIELD, Manchester, ** Treating carrigen or Irish moss, seaweed, and 

ike plants, to reduce them into a state of powder or meal,” — Dated 22nd 
pot 1866. 

If ** carrigen ” and other like plants are to be reduced to powder it is difficult 
to produce this result if the material be treated in its ordinary state. The 
main and peculiar feature of this invention consists in first desiccating the 
materials above named, then in crushing or pulverising, griading, and, lastly, 
if required, steaming or damping the powder to bring it back to its natural 
state, at ordinary atmospheric degrees of temperature and moisture. The pro- 
cess of treatment according to this invention 1s as follows :— First, washing and 
separating foreicn matter; Second, drying in an atmosphere of ordinary tem- 
perature ; Third, breaking up by a ‘willow or machine similar to that used for 
breaking up cop bottoms ; Fourth, desiccating by artificial heat or other means ; 
Fifth, crushing or pulverising ; Sixth, sieving to separate foreign matters 
and unbroken pieces ; Seventh, Kay yt in any suitable mill. The first, 
second, and third d with, as they are only 
intended to obtain a more clean ~~ Ay perfect result than may be necessary 
for some purposes; and the sixth process may be omitted, but it is 
better for safety and when a pure quality of meal is required, and the fifth 
and seventh may be performed in one, though a better result is more 
conveniently obtained by keeping them distinct. The arrangements and 














cements are ic, 
mineral, metallic, and sandy strata, granulated or p d by c v 
means. The metallic and other substances thus 
produced, ether pure, or apportioned to suit the varied practical uses, are then 
by the aid of vegetable or miueral liquids, acids, salts, and gaseous compounds, 
mixed and agglutinated into a plastic or fluid consistency, and used as ordinary 
cement compositions, and for imitations of stones, metals, earths, and orna- 
mental purposes, also for electr« for preserving and 
coating of iron, wood, and other substances exposed to marine uses whereby 
an insulatory waterproof protection is secured, and a system of galvanism 
obtained for anti-fouling purposes. The cbject of this improvement is the 
practical resolve and development of the principles contained in a previous 
application for letters patent, No. 580, 1866, 
2172. W. E. NEWTON, Chancery-lane, London, ** Preventing eggs of all kinds 
Srom spoiling.”—A communication.— Dated 23rd August, 1866. 

This invention consists in the combination of certain chemicals, hereafter 
described, which are dissolved in water in order to produce a liquid which will 
harden the shell of the egg and render the membrane which encloses the 
albuminous portion tough, thereby strength the b or film which 
encloses the yolk, and thus preventing it (rom becoming settled or mixed with 
the white of the egg, thus preserving the egg in a perfect state of freshness 
until it may be needed furuse. The following are the chemicals used, and the 
proportion of each to one gallon of water :—Take nine ounces quick (slacked) 
lime, three ounces common salt, twenty-nine grains (apothecaries’ weight) 
soda, fifteen grains saltpetre, eighteen grains cream tartar, forty-six grains 
borax. This liquid is to be put in a tight vessel, open at top, and lime is 
sprink'ed into the liquid till the bottom of the vessel is covered, a layer of eggs 
is added and sprinkled with lime, and so on until the vessel is full, leaving the 
liquid one inch above the eggs then cover the eggs with a cloth and adda 
little lime on the top of the cloth.— Not proceeded with, 

2179. P. A DE BERENGER, Maida-hill, ** Lime and cement kilns.”—Dated 24th 
August, 1866. 

This invention has reference to improvements in lime and cement kilns with 
a view of ing and the heat and enabling the said sub- 
stances to be more effectually and uniformly burnt and supplied or discharged 
from the kiln with less labour and Joss of time than by the present system ; and 
consists of a rectangular tunnel of a straight or curvilinear form, in which a 
series of portable kilns of corresponding size and shape thereto are employed 
80 as to work upon friction rollers mounted upon channel ways formed in the 
bed of the said tunnel, by the arrangement of which the said limestone, cement, 
or other sub to be ted upon is placed and carried forward to the 
furnace, burnt, and anally discharged in continuous succession, whereby a 
constant supply to or from the kilns direct from the quarry is maintained. A 
furnace and chimney at opposite ends of the said tunnel, in connection with 

lating flues for diffusi and conducting the heat above and below the said 
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being also employed and arranged so 
as to admit of the portable kilas—formed of open gratings or otherwise, being 
brought forward in turn and allowed to remain over the furnace until sufti- 
ciently burnt. 
2201. W. PrerRce, Over Darwen, Lancashire, **Method of purifying gas, 
whereby its illuminating properties are improved.”—Dated 27th August, 
1866. 


This invention relates to the purifying of coal gas, and to the improvement 
of its illuminating powers, by bringing it into contact with a certain light 
oil made from tar, or with certain other mineral oils, in a heated state, 
whereby the gas imbibes or becomes impregnated with an amount of carbon 
given off or emanating from the heated oi!. These improvements consist in 
the application of steam or hot water to the heating of the said oil, and in the 
construction and arrangement of the apparatus for the purpose.— Not proceeded 
with. 

2204. H. A. DUFRENE, South-street, Finsbury, “ Manufacture of beer, &c.”"—A 
communication.— Dated 27th August, 1866. 

The patentee claims, Firstly, the rapid cooling of the brewings to lower 
temperatures than that of well water, if Tequired, by the successive evaporation 
and by the condensation produced by the P of 
methylic ether, or other analogous volatile liquid, as d bed and d 
in the drawi , the the of the fermentations 
either by means of curreats of cold water, cooled down to temperatures 
below that of well water, if required, by the successive evaporation, 
and by the condensation pruduced by the mechanical pressure of ammonia, 
methylic ether, ov other analogous volatile liquid, as shown in the 
drawings, or by the evaporation and self-condensation of the said volatile 
liquids, as described. Thirdly, the maintaining the temperature of vaults and 
cellars under the temperature of well water, if required, by the circulation of 
air and water cooled by the ‘successive evaporation and by the condensation 

by the ressure of the said volatile liquids or their 
analogues, as described and ponnaaed in the accompanying drawings. 
Fourthly, the coustruction and application of apparatus for cooling the brew- 
ings in the manufacture of beer and other alcoholic liquids, and the places or 
cellars in which the same are stored, as described. 


2218. K. IRVINE, Magdalen Bridge, near Musselburgh, Midlothian, “ Treating 
and purifying water.” — Dated 28th August, 1866. 

This invention has for its object the purification of water containing such 
impurities as exist in sewage, the dirty or coloured waters discharged from 
calico printing, dying paper, and other works, a3 also the discoloration of 
peaty or mossy waters. According to the invention the patentee proposes to 
empioy for the purpose 1 mineral ch 1 a certain process, 
and containing silicate ‘of alumina, free alumina, or disilicate of that earth, 
together with certain proportions of lime, magnesia, oxides of iron, naturally 
present in the raw material, and with carbon in a free and fnely-divided stute, 
in combination with other matters detailed in the specification. 

2225. J. C. DICKINSON, Boston, Lincoln, ** Dipping mixture for sheep.”— Dated 
29th August, 1306. 

This improved dipping mixture is to be used for the purpose of destroying all 
parasites, such as ticks, lice, or others which infest the wool of sheep and 
lambs; and also for the cure of the disease calied “scab,” and contains no 
poisonous principle which is likely to injure the sheep or lambs themselves, 
such as mercury or arsenic, which are frequently employed for such purposes. 
The improved dipping mixture is composed as follows, aud in about the follow- 
ing proportions:—Light pitch oil, one hundred pounds; lime water, flity 
pounds ; cold water, fifty pounds; soft soap, sixteen pounds; fat or lard, eleven 
pounds ; pearl ash, four ounces.—Not proceeded with. 

















Class 9.—-BELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
2329. We H. , JOHNSON, Lincoln’s-inn-fields, London, ** Electric telegraph con- 
duct —A communication.—Dated 10th September, 1866. 
‘The © asential feature of this invention consists in the manufacture of electric 
grap by braidings or interlacing in lieu of twisting together 











hinery or apparatus by which the inventor prefers to carry out his inven- 
tion consist in the use of a trough for washing wool ; the moisture may be dis- 
charged from the washed material by a centrifugal wringing machine. The 
material may be desiccated by artificial heat in an oven or box heated by 
steam to about the temperature of boiling water, such oven being formed by a 
series of steam-tight chests, boxes, or pipes, one above another, with spaces 
between them, and with endless aprons moving slowly and carrying the mate- 
rial evenly spread upon them through the spaces between the steam chests, 
boxes, or pipes, discharging it into a hopper placed over plain, corrugated, 
fluted, or grooved rollers, which may deliver it to other rollers to be still 
further operated upon, ana then to an inclined sieve having a shaking motion ; 
and, lastly, to a mill formed by a central fixed cone of stecl, having teeth cut 
ou its face, and an external ring forming a hopper by its upper edge. with the 
ring part of steel, and having teeth opposite to the teeth on the internal cone, 
this external ring being rotated to ous the material which passes between 
the fixed and moving toothed-surfaces.— Not proceeded with. 
ae J. LoNGBOTTOM, Leeds, "mmeiitagh pak linoleum, kamptulicon, 

&c.”—Dated 22nd August, 1806. 

This invention relates to new or improved thods of or ting various 
articles known under the name of linoleum, kamptulicon, kampakaon - which 
is an article made from peat turf,or fibrous bog soil, with the aid of some 
adhesive or binding material—enamelled india-rubber floorcloths, and other 
similar articles. One method consists in the application of small fibres spe- 
cially prepared for the purpose from old or waste silk, woollen, worsted, or 
cotton goods, including cloths and listings, and also ha‘r or down, and the 
biowings of material resulting from the tearing of woollen goods. 

2152. H. R. MINNS, Bristol, “ Fire and thief-proof safes."—Dated 22nd August, 
1866. 








This invention consists, First, in the application of a series of bolts to safe 
doors, so that in addition to bolting and holding the door close they shall secure 
the door frame to the door laterally in all directions, and so as to prevent the 
frame being forced from the door by the introduction of wedges. To afford 
further security against this the patentee also adopts a form of metal for the 
frame which has a rebate or recess to receive the edges of the door, and which 
forms a stop against which wedges, if inserted, must come in contact and be 
stopped. A further improvement consists in the combination of certain 
materials to form a fi ing of sawdust steeped in 
alum in solution and sugar of lead in the proportions of three pounds of alum 
to one bushel of sawdust and six ounces of sugar of lead, the alum may also be 
mixed with the sawdust in the form of powder. 


2158. R. H. TWEDDELL, Sunderland, “ Punching and rivetting machines.”— 
Dated 23rd August, 1866. 

This invention relates to a peculiar arrangement of portable or travelling 
punching, or rivetting or combined punching and rivetting machines, and con- 
sists in mounting the punch or heading die, as the case may be, in a hydraulic 
ram working in a cylinder cast in, or mene attached, to one or more 
suitable upright supp or th the necessary number of 

or dards for carrying the holding or other dies forming a 
carriage, which is supported on running wheels, intended to travel either along 
guide rails, cr on a suitable table or roadway. The hydraulic cylinder and ram 
are so arranged that the latter, after having been forced outwards with its 
punch or heading die, can be brought back for a fresh stroke either by hydraulic 
pressure, or by means of a spring. or it may have a lever attached to it and be 
brought back by hand, or the lever may be provided with a suitable weight 
which would bring the ram back by its gravity.—Not proceeded with 


2166. T. ALLEN, Hill-street, Finsbury, *‘ Apparatus for cutting splints for 
making m matches.” —Dated 23rd August, 1866. 

This invention consists in constructing hi for cutting 
splints, as hereafter described. The patentee mounts 4 ashaft in a suitable 
frame a circular plate, in which a series of apertures are formed for the splints 
to pass through after they have been cut. The plate has a number of knives 
or cutters, corresponding to the apertures ; these knives aie kept in place by 
screws or otherwise. At intervals on the same plate he places a series of lances 
or cutters to act vertically on the wood, which lances or cutters are 
to a box or frame, and so attached to the plate that they are free to adjust 
themselves to the motion given by ribs on the plate about to be described. 
Above the plate just mentioned he places another plate; this plate is fixed to 
the frame, and is furnished with holes through which the wood is passed to 
supply the cutters. Ribs are attached to the upper plate which serve as guides 
to the lance boxes. The wood is kept up to the cutters by weights, or by other 
suitable means. 

2167. E. RimMeEL, Strand, London, “ Apparatus for raising liquids.”—Dated 
23rd August, 1866. 

This invention mainly cousists in the employment of an elastic tube placed 
round the inside or outside of a curved ur circular chamber, or round the out- 
side of a circular chamber, or round the outside of a curved or circular block. 
One end of this tube is carried up to or through an upper chamber or basin, and 
terminates in a jet provided with a cock; the other end of the tube, ia the case 
of fountains, is also carried up to the upper chamber and forms a return passage 
for the liquid to the portion of the tube round the chamber or block. In com- 
bination with this tube the patentee employs three rollers or blocks driven by 
clockwork or otherwise round the portion of the tube in the chamber or oa the 
block so as to press against and force the water out of it up the vertical portion 
of the jet. The rollers or blocks are placed at such distance apart as to pro- 
duce a continuous flow of liquia up the vertical portion of the jet, and the liquid 
issuing from the jet falls into the upper chamber or basin, and returns through 
the other vertical or return portion to the bottom of the tabe, from which it is 
again forced out by the rollers or blocks to the jet, and so on continuously. 
2171. J. JOHNSON, Brooklyn, New York, U.S., “* Submarine rakes for gathering 

oysters, dc." —Dated s3ard August, 1866. 

This invention consists in a pair of metal rakes united by bars or handles and 
fitted with a lever catch, to which the rope or chain is affixed for lowering and 
raising the rake. The said catch is disconnected by its own weight when the 
apparatus touches the bottom, aud the rakes are drawn gradually together, 
enclosing the oyster, clams, or other things that may be between the said rakes, 
and the hoisting rope draws the apparatus to the surface. 

2179. R. BAGLEY, Birmingham, ** An improved screw stock.”"—Dated 4th 
August, ist. 

The patentee claims a screw stock having three or more screwing dies, in 
which the said dies are made to project without obstruction from the surfaces 
of the solid vody of the stock, the said dies being fixed in the body of the stock, 
either by flanges at one end bearing against the stock, and grooves at the other 
end in which a plate is made to engage, or by ribs or projections on the sides 
of the dies engaging with or taking into slots or depressions in the solid body of 
the stock, substantially as described. 

2183. J. G. JENNINGS, Slangate, “ Water-closets, urinals, and taps.”"—Dated 
24th August, 186. 

These improvements in water closets relate to closets in which the par 
discharges itself by a side opening into the upright limb of a syphon trap. 
According to this invention the patentee makes the syphon trap with its 
upright limb of cast iron or lead, or other metal, and separate from the pao, 
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and he connects the pan thereto by cementing it into a socket. Ween ont 
is formed in the pena aw) limb by cementing into it an earthenware 
ring. The di valve has an overflow Gamal Gees 8 el te 
handie passes up through a cap fitted on to the upper end of the upright 
syphon. The water valve is carried on a bracket which fits on and against 
the upper end of the syphon limb immediately under the cap which serves 
to secure it in its place, and the valve is in such a manner as to be 
opened by raising a lever, which is so placed as to be lifted with the handle of 
the discharge valve. The bracket is made of a through like form, so that 
should the supply valve leak at any time the water so escaping is bp ees at 
once into the trap. connections between the supply valve and the supply 
pipe, ent Detween the Sueny valve and the pan, a ee 
This admits of the parts being very readily separated, 
as when the unions are unscrewed eee eee be lifted 





out with the cap. As the whole of the working parts of the closet are within 
the upright limb and bracket above the syphon trap, the dent’ ay be en- 
closed in sawdust or other material to deaden sound, and protect it from frost 

when fixed in exposed situations, without interfering with the action of = 
working parts. Urinals he ding to this ion in a some- 





what similar manner ; he uses a valve with an earthenware or glass seating 
by which all the pans may be emptied , and each pan is pro- 
vided with a separate overtiow at the surface, by which LA floating matter 
may escape. The invention also ap) to the of taps suitable for 
the supply of water. Suppiy taps he constructs in the Sollowing manner, so 
that whatever the pressure at which the water is supplied, the valve may close 
quietly as soon as it is left free :—Within the shell or body of the tap is a 
valve seat, by preference bushed with earthenware or glass, and a valve resting 
on this seat stops the flow of the water, and the pressure on the back of the 
valve tends to keep it tight. The stem of the valve passes up through a 
stuffing box or diaphragm, and by a lever or otherwise can be pressed down 
when it is desired to draw water. Immediately under the valve is an opening 
by which the valve is introduced into its place, and the hole is then closed by 
ascrew plug. In this plug is formed a cylindrical hole, which may conveniently 
be made true on the inside by lining it with a porcelain or glass tube cemented 
into its place. The spindle of the valve is continued on so as to enter this 
eylinier, and it has a cupped leather upon it working water-tight in the 
cylinder. A small hole is drilled in the spindle to allow water slowly to pass 
from one side of the cup leather to the other. When the spindle is depressed 
to open the valve the cup leather descends freely in the cylindrical hole, the 
water passing the cup leather in this direction without difficulty ; but to allow 
the valve to close the water is compelled to return into the cylinder through 
the small passage in the spindle, and the valve cannot close until all the water 
which was displaced in opening the valve has returned through this small 
passage, thus any blow resulting from the sudden closing of the valve is 
avoided. The stuffing box through which the valve spindle passes he forms 
by fixing a vulcanised india-rabber or other flexible collar, or diaphragm, on 
the spindle, and over this he places a washer, which is held down, so as to 
make a tight joint, by a spiral spring which presses down on the washer and 
which also serves to lift the valve into its place if the pressure of the supply 
should in any case be insufficient. 

2185. W. L. OWEN, Newport, Monmouth, * ga Jor working switches and 
signals of railways.”—Dated 25th August, 1 

This invention consists of an improved oll of that description of 
apparatus for working the switches and signals of railways in which the 
switches and signals are locked when in certain positions. For this purpose 
the several levers work side by side in segmental frames, and are provided 
with segments, tail-pieces working through slots in the ends of the frames. 
These tail-pieces are found to correspond with the curvature of the segmental 
parts of the frames, so that they lie along the same when the levers are in the 
forward position. The segmental fra:aes are slotted transversely, just in front 
of the levers when these are ia the backward position, and a sliding bolt works 
backwards and forwards through these slots, whereby it is made capable of 
alternately locking the one lever or set of levers in the one frame when in its 
or their backward position, while the other lever or levers is or are left free to 
move. 

2192. G. HUNTER, Maenturog, Merionethshire, and W. F. COOKE, Aberia, near 
Carnarvon, ‘* Machinery and tools for cutting slate, stone, marble, dc.” — 
Dated 25th August, 1866. 

For the purposes of this invention the patentees employ a machine consisting 
of acent’al movable table, and over it an axis firmly supported in bearings 
and furnished with gearing by which it can be slowly rotated. This gearing 
may be in duplicate on each side of the movable face to large stones, and should 
be divided into three parts, the two outer parts being firmly supported in their 
respective bearings on each side of the movable table, and the centre part 
capable of being released from between the parts supported by the bearings and 
removable at pleasure. On this compound axis two disc catters, each firmly 
secured to a collar or boss on its outer side or the side next to the bearings, are 
made to traverse. These disc cutters have on their edges sockets or holders to 
receive cutting tools, as are hereinafter described. In front of the disc cutters, 
and below them, is the table, which, by screws or otherwise, is made to traverse 
slowly in a direction parallel or nearly parallel to the face of the disc cutters. 
In order to face the surface of a block of stone, slate, or other suitabie mineral 
too large to pass under the axis and collar or bosses of the disc cutters, these 
latter are run outwards on the axis to the junctions of its supported ends with 
the centre piece of the axis, which latter is then removed and the disc cutters 
are made fast, so that their inner surfaces are flush with the ends of the fay 
ported axis,in which state they may be used either singly or 


2198, G. HASELTINE, Southampton-buildings, -lane, London, “ Churns.” 
—A communication.— Dated 25th August, 1866. 

This invention consists chiefly in the mode of forcing air into the contents of 
the churn, and in the peculiar arrangement of a series of breakers, against 
which the milk is thrown during the process of churning. The churn is com- 
posed chiefly of a cylindrical vessel of wood, or other suitable material, in the 
cemre of which an upright revolving shaft or spindie is placed, carrying a set 
of beaters, by whose actions the required agitation is imparted to the milk and 
other contents of the churn. At the lower end of the upright shaft, a little 
above the bottom of the cylindrical vessel, one or more horizontal tubes is or 
are fixed, extending from the centre of the said shaft outward. The tubes are 
formed of tin or other suitable material, and are opened at their outer end, 
having orifices of a smaller area at a point near the spindle. Other tubes are 
connected to these horizontal tubes, and extend upwards therefrom by the side 
of the upright shaft by which they are supported in small sockets, or other con- 
venient means of attachment which aliow the tubes to be readily removed 
when required for cleaning or other purposes. These vertical tubes are made tv 
extend upward above the level of the contents of the churn, and are open at 
their upper ends to admit the air. When milk is placed in the cylindrical 
vessel it will rise to the same level in the vertical tubes, but when the central 
shaft carrying the said tubes is set in motion the centrifugal force derived 
therefrom will force the milk out through the horizontal tubes, This produces 
a partial vacuum in the tubes, and causes the air to rush down through the 
opening in the upper end thereof. The air thus drawn into the tubes is imme- 
diately thrown out therefrom by the centrifugal force produced by the 
continued rotation of the upright shaft or spindle, and by the friction of the 
milk passing through the horizontal tubes from the inner to the outer orifices 
therein. The aerification of the contents of the cylindrical vessel is further 
assisted by causing the extremities of the horizontal tubes to revolve under the 
lower extremities of the breakers. This partially prevents the contents of the 
cylinder following closely the horizontal tubes while they rotate under the said 
breakers, and causes the formation of empty spaces within the contents of the 
cylindrical vessel, the said spaces being immediately filled by the air drawn 
through the horizontal tubes into the milk or other contents of the churn, which 
are thereby effectually aerified. The beaters are attached horizontally to the 
central upright shaft, and are formed preferably of flat strips of wood secured 
to the said shaft in a slightly inclined position. —Not proceeded with. 

2200. E. LAMB, Chancery-lane, London,‘ Apparatus for cleaning and polishing 
boots and shoes ””— Dated 27th August, 1866. 

This invention consists in certain combinations and arrangements of me- 
chanism which are well adapted for the operations of cleaning and polishing 
boots and shoes, and for other like or analogous purposes. One of the modifi- 
cations of which this invention is capable is gs foliows :—One or more wheel or 
wheels is or are mounted upon suitable bearings attached to a stand, the revolu- 
tion of such wheel or weeels being effected by means of a winch and connect- 
ing straps, or by a treddle and crank, or by any of the well-known methods 
suitable for such purpose. To the sides of the periphery or peripheries of the 
wheel or wheels are attaehed brushes, the same being secured to the wheel or 
wheels by means of screws or other suitable contrivances, so as to be readily 
removable for the purpose of substituting brushes of any desired degree of 
hardness adapted for the different purposes of boot and shoe cleaning and 
polishing ; or the wheel or wheels may be removable, so as to be replaced by 
others of a different character. Upon the wheel or wheels being caused to 
revolve, and the boot or shoe being pressed against the brushes, the latter 
removes the dirt from the former, in the case of hard brushes being employed, 
whilst by the use of brushes of a different and suitable character the operation 
of polishing may be performed.—Not proceeded with, 

2202. J. NORTHROP, Thornton, near Bradford “ Apparatus to be used in the 
fringing and trimming of shawls, mantles, &c.”— Dated 27th August, 1866, 

This invention has reference to the fixing or securing fringes or trimmings 
already prepared upon shawls, mantles, and other fabrics requiring the like. 
This operation it is customary to effect by means of ordinary sewing machines, 
but from the nature of the work it is irregular when completed. To obviate 
this defect is the object of this invention, and the inventor effects it by the use 
of a guide plate fixed on the front part of the table of the machine. The one 
part of the guide when fixed lies in the direction of the length of the machine, 
and may be made of thin plate or wire of any convenient metal, turned over 
twice, somewhat in the fourm of a square within a square. The edge of the 
article to be fringed or trimmed is passed into this guide, and thus forms a hem 
or preparatory turnover. The remaining part of the guide consists of a piece 
of plate or wire, with a simple turnover, placed at right angles to and behind 
the previous one, and the depth of such distance from the before-named guide 
being regulated as the deptt of the fringe or trimming. which is passed through 
it, from the edge of the shawl or other article to be trimmed may necessitate. 
By this arrangement, therefore, the relative distances of the point where the 
fringe or trimming is sewn to the article under operation having been deter- 
mined, the machine being put in motion, uniformity is attained, and also a 
much larger quantity of work effecied, as on the machine being put in motion 
it carries the material forward in the usual manner, and also does not require 
that constant attention which is at present the case.—Not proceeded with. 
2209. T. W. and W. BARBER, Thames-street, London, “ Breech-loading fire- 

arms.” — Dated 28th August, 1866. 

In these improvements the withdrawal and fall of the hammer, in conjunction 
with certain springs, is made to operate the breech-piece as follows .—In one 
arranvement the breech-piece is a block of steel sliding vertically in grooves, 
so that when up it closes the breech, and when down the breech is open. It 
is d at the lower part to a lever or levers working upon a centre pin, 








face one or two blocks ata time. The block (supposing only one to be fixed) 
is placed on the table and firmly secured to it except when the weight is suffi- 
cient to render this unnecessary ; the table then carries the block slowly past 
one of the disc cutters, and the cutting tools thereon, by removing a slice from 
the face of the block, produce a flat surface of a width equal to a diameter of 
the dise cutter. Cutting tools may be applied to the boss or collar at the back 
of the dise cutter to cut through the rough slice of — a clear path for the 
axis, or such a path may be made by the breaking away of the rough slice. 
When it is an object that the block Should not be pose, Fook by the tools as 
they come round at the back of the axis the table must travel at a slight 
inclination to the face of the dise cutter. They prefer, under certain circum- 
stances, to give the longitudinal motion to the table by means of two parallel 
screws each with a nut upon it; these nuts are rigidly together, 
being formed at the two ends of a cross bar passing from one screw to the 
other. The screws are driven together so as to carry the cross bar forward, 
and it then comes against pins dropped through holes in the table, and the table 
is thus propelled. This arrangement allows of several tables being used with 
one machine, so that the machine need not be kept waiting whilst the stone is 
being adjusted on the table; as soon as one cut is complete the stone with the 
table can be run on, and another table with a stone upon it brought to the 
cutter, The screws are cased in tubes with longitudinal slots for the passage 
of the “9 and are thus protected from grit. 

2193. PLIMSOLL, Sheffield, “ Facilitating and perfecting the unloading of coals 

we other goods from railway wagons.” —Dated 25th August, 1866 

These improvements consist in the arrangement of a number of short lines 
of railway or sidings, parallel or not with the branch of the main line, by 
which the goods are to arrive, each of which is to receive two, three, four, or 
more trucks loaded with coals or other goods in bulk, such short lines of rails 
having at or near one end of the line apparatus for receiving the coals, to which 
point the trucks are brought in sion to be ded 
ahort lines of rails (when they are parallel) are disposed lines of rails trans- 
versely thereto, and at a lower level on which transverse rails are placed tra- 
versing trucks, on which the coal trucks are run, in order that they may be 
traversed. The traversing trucks are provided with rails to receive the coal 
trucks. 

2194. W. CLARK, Chancery-lane, London, ** Felting hats and other felted fabrics.” 
—A communication.—Dated 25th August, 1866. 

This invention cannot be described without reference to the drawings. 

2195. J. F. M. POLLOCK, Whii , near & t Apparatus for pressing 
bricks, tiles, corbels, dc. ”— Dated 25th August, 1866. 

The patentee claims, First, the external arr t and self- ined 
nature of the hi the gular form of frame in which all the 
working parts are enclosed and protected from the action of dust or other 
injury, even the ends of the holes in which the shafts run being capped. 
Secondly, the employment of a spring or other maintaining power or accumu- 
lated force, and the connection by that means of the continuous and intermit- 
tent motions. Thirdly, the arrangement of the cylinder and valve gearing 
beneath the die, and the means of applying direct pressure to the brick by 
the use of two crossheads and side rods. Fourthly, the means employed for 
obtaining all the self-act'ng motions from one shaft; and, Fifthly, the indepen- 
dent action of the cylinder and other parts of the machine being such that very 
small driving power is required, the pressure given not being derived from the 
power which drives the gearing. 

2197. C. MCFARLAND, Birmingham, “ Friction clutch for starting and stopping 
machinery.”—A communication.—Dated 25th August, 1866. 

This invention consists in the peculiar arrangement of parts whereby the 
surfaces of a pulley and clutching device are brought more directly and forcibly 
into frictional contact with each other, and whereby the construction of the 
said parts is greatly simplified and dered more sub ial than h 

















a 
The pulley is fitted to run loosely upon its shaft, and is provided with a boss of 
sufficient length to support it steadily on the said shaft, the arms or plate con- 
necting the rim and boss being formed on one side of ‘the rim. ‘The interior 
surface of the said rim is turned perfectly true, and forms the bearing surface 
for the clutching device. The said clutching device consists of two segments 
fitted to slide frecly in guide ways formed in a plate which is firmly fixed by 
means of keys or set screws upon the shaft on one side of the pulley. The said 
segments are provided with a flange at their outer extremities, which flange is 
curved to correspond with the curve of the interior surface of the pulley. These 
segments are forced into contact with the said surface when required by means 
of levers hinged or jointed upon suitable fulcrum pizs fixed upon the segment 
plate. These levers at a point near their fulcrums pass through and fit into 
slots or apertures formed in the segments, the said slots having curved edges 
to enable the levers to work properly therein. The ends of these levers extend 
through the segments and lie in the proper position to he operated by a conica 
collar fitted to slide upon the shaft, the said ends being provided with set 
screws or other means of adjustment by which the pressure of the segments 
upon the rim of the pulley is regulated.—Not proceeded with, 


| 
At each end of these | of metal or other suitable material, united by a hinge, and of the same length as 





fixed either behind the barrel or under it ; in the latter case the levers are ex- 
tended behind the barrel, and in both cases the parts behind the barrel have 
slots cut in them in which a pin fixed to the hammer works, the hammer being 
placed centrally with the stock, and working between the levers ; but if only one 
lever be used the hammer must be made double. The slots are so shaped that by 
drawing back the hammer the levers and breech-piece are depressed and the 
end of the barrel opened, and rice versé. In order to prevent the hammer 
being retarded in striking, by having to move the levers, a spring is placed in 
a conv enient position under them, or one of them, constantly pressing them 
The breech-piece may be fixed to the levers, but will then move in 

a “curved groove.—Not proceeded with. 

2210. W. GouLp, Jslington, London, * Reflecting various coloured lights and 
shades upon stereoscopic and other objects for producing different effects 
thereon.” — Dated 28th August, 1866. 

This invention consists in fixing, either at the front or back of the instru- 
ment, glass slides or shades, of any required colour, or combination of colours, 
so that when the stereoscopic slide is placed in the instrument different coloured 
lights are thrown thereon, producing a brilliant and pleasing effect. These 
coloured glass slides or shades are held by spring catches—the upper one being, 
by preference, double, or two-way, and the under one single—or other suit- 
able mechanism, attached to a revolving horizontal or vertical bar or pin, or 
bars or pins, which is or are held in position by brackets fixed on the instru- 
ment, and, by means of milled thumb-serews, is or are elevated or depreased, 
causing the said coloured slides or shades to rise or fall (turning on their axes) 
as desired. A glass slide of any required colour, or combination of colours, 
may also be placed over the top light, or open or reflecting portion of the 
stereoscope, instead of at the back. 

2211. L. DELAGARDE, Paris, “ Binding books.”—Dated 28th August, 1866. 

To unite leaves for making a book the patentee employs two narrow bands 





the leaves to be united. When the leaves are placed between these bands 
these latter are kept tight by means of forks or clasps. When all the quires of 
sheets are so arranged they are placed in juxtaposition, one aside of the other 
along the back of a register or cover disposed as follows :—In the inside of this 
back, and at the lower part, as well as at the upper part, he puts strong 
metallic wires, having the form of a U with long branches. These wires are 
placed one at the top and the cther at the bottom, a long helical spring, or a 
piece of india-rubber, surrounds the lower hook, and the two branches, which 
remain free, and which may be at will moved further off or brought nearer one 
to the other, are inserted into two sockets or holes of the sheaths of the 
metallic bands pressing the sheets. By this invention the ordinary sewing of 
the backs of the covers of books is rendered unnecessary. 

2233. S. B. SIMON, Castle-street, Faicon-square, London, ‘‘ Lifting jacks.” —A 

communication. Dated 30th August, 1866. 

For the purposes of this invention a rod or bar of a cruciform or other suit- 
able section is employed, the upper end of which is of a form suitable to carry 
the load required ; the lower end of this rod or bar is guided in its motion by 
suitable guides formed in the standard or frame of the jack. The rod or bar 
also passes through a metal loop, having a hole therein of a form similar to 
that of the rods or bar, but of a somewhat larger size, in such manner that 
the rod or bar may be freely drawn through it for adjustment when the loop is 
at right angles or thereabouts to the bar; but when the loop is allowed to fall 
into an inclined position it grips the rod or bar in the manner of a “ friction 
brace,” and effectually holds the rod or bar at the height required. The loop 
referred to is pin-jointed toa lever arm, which is also pin-jointed to a link 
working in the frame or standard of the jack, in such manner that, when the 
rod or bar is adjusted to the height required, to come close to the underside of 
the load, and the lever handle is depressed, the load will be raised a short dis- 
tance, and there held as required.—Not proceeded with. 

2234. D. CALNON, Commercial-road, St. George’s-in-the-East, London, “ Crank 
Jor single or double purchase crabs or winches.” —Dated 30th August, 1866. 

This invention is carried out as foillows:—On the end of the spindle, to 
which the crank is usually affixed, the inventor secures a bar or a disc or lever 
wheel. Near the point at which it is so affixed he attaches the crank handle 
to the said bar or dise or lever wheels by means of eyebolts or other suitable 
attachment, through which the crank passes. One of such eyebvlts or other 
attachment is used as a fulcrum, so as to obtain the required leverage. The 
end of the crank is steadied by passing through a similar eyebolt or attach- 
ment, or more than one may be used when the crank is lengthened. In the 
bar disc or lever wheel above referred to he forms a hole, situ.ted at a certain 
distance from the point of attachment, into which a stud projects, which is 
secured to the crank and passes down the bar or disc or lever wheel when the 
end of the crank is raised in being turned. In this way the crank handle 
absolutely revolves on a point not coincident with the spindle of the crab or 
winch, but a double purchase and an increase of power is obtained in conse- 
quence of the additional length of the crank beyond the point of attachment, 


j 


ont Ge vente teas on the end of the stud when the crank handle is 

raised.— Not proceeded w 

2238. T. GALL, Halifax, _ ee Jor working stone.”—Dated 30th August, 
1866. 


This invention consists in the use or employment of a series of chisels or 

cutting tools formed suitably to be fixed in a tool-head or frame in such manner 

that their cutting edges or points can be set to form the required to 
be worked on the stone. The tool head is capable of moving on poy Ah 

placed either vertically or in any other convenient position or direction. A 

steam hammer is employed to = the tool-head for actuating the chisels, or 

for producing a cutting effect on the stone ed under operation, and the 
tool-head is caused to rebound from the stone by the action of springs. 

2244. C. D. ABEL, Southampton-buildings, Chancery-lane, London, “ Joins or 
connections for pipes.” —A communication.— Dated 3\st August, 1866. 

This invention consists of joining together the ends of pipes by means of 
rings or short tubes of india-rubber, or other similar suitab!e elastic 
so formed and arranged in combination with a peculiar formation of the ends 
of the pipes that a water, steam, or gas-tight joint is thereby produced, which, 
while it allows of any lateral or longitudinal motion of the a s at such joints, 
will become all the more water, steam, or gas-tight the greater the internal or 
external pressure exerted thereon may be. 

2247. W. E. NEWTON, Chancery-lane, London, ** Apparatus for boring boiler 
tube heads, drilling angle holes, or cutting circular grooves in metallic sub- 
stances.” —A communication.— Dated 3\st August, 1866. 

This invention cannot be described without reference to the drawings. 

2248. H. G. Scort, Leeds, and N. HALLOWELL, Sheffield, “ Valves for pumps.” — 
Dated 31st August, 1866. 

This invention cousists in forming the bucket clack or valve of @ spiral 
spring, which may be composed of steel, iron, or other suitable material. By 
this arrangement the beat of the valve is mitigated, and a smootber action 
obtained. The spring may be compressed and the valve closed by shoulders on 
the valve spindle, or by other means. - Not proceeded with, 

2251. E. V. Binuiorre, Paris, “ Needle-case or holder.”—A communication.— 
Dated \st September, 1366. 

This invention consists in adapting to the needle avd case a small india- 
rubber or cork cushion, mounted on a metal or other plate, which moves up 
and down inside the case by means of a shaft connected to the cushion ; the 
upper part of the said shaft has one ornamental knob or handle, and forms the 
top of the needle-case. —Not proceeded with. 

2253. P. F. MICHAUD, Nelscn-square, Blackfriars, London, ** Weighing ma- 
chines.” —Dated \st September , 1866. 

In performing this invention the iuventor employs a bent beam or lever with 
a scale pan at one end and a weight at the other, and the weight, belag much 
heavier than the scale pan, remains nearly vertically under the axis, whilst 
the arm of the beam which carries the pan is horizontal or nearly so; any 
weight then which is placed in the scale pau depresses it, and displaces to a 
corresponding extent the weight at the other end of the beam, and the amount 
of this displacement is the measure of the weight. So far the arrangement is 
not novel, but according to this invention the inventor connects with it a dial 
graduated with divisions representing pounds and ounces, or graduated to any 
other scale, according to tae size of the instrument, or the purpose for which it 
is required. On the dial is an index mounted on an axis, and there is a pinion 
on this axis gearing with a toothed are formed at one end of a bell-cranked 
lever, the other end of which bears against a stud or small roller on the 
weighted beam, so that the movement of the beam is communicated to the 
bell-crank lever. it is preferred that the arm of the bell- crank lever should be 
curved so that it and the index it drives may move over angular spaces pro- 
portional to the weight placed in the scale pan. Each weighing apparatus 
may be furnished with two or more weights, so that the weight on the beam 
may-be changed from time to time, and the inventor so proportions these 
weights that the same dial which with one weight will indicate, say ounces, 
will, with the other weight, indicate pounds; or other units of weight may bo 
selected, suitable provision being made for securing the weights to the beam in 
their proper positions.— Not proceeded with. 

2256. A. W. HOSKING, Manchester, “ Detector for rendering safes secure from 
burglary.” —Dated 3rd September, 1866. 

This invention consists in blish ac ion between the safe and 
a signal light or lamp, which may be applied outside the building, or attached 
to the window or other part of the front of the shop, warehouse, office, or other 
premises where a safe is used. The main feature of this invention is the em- 
ployment of lights so arranzed as to be strikingly visible from the exterior of 
the buildings, certain conditions of which lights represent at all hours the state 
of the safe. This is effected by means of a lamp having two bull's eyes, and 
behind such bull’s eyes an ordinary gas burner is placed. The existence of these 
lights indicates tue security of the safe, and contrarily the extinction of these 
lights will constitute a signal of danger. That portion of the apparatus which 
is to extinguish the light, or allow it to burn, is placed within the safe, is of 
the simplest character, and occupies so little space that the ordinary arrange- 
ments of a safe are notinterfered with. It consists of a spring placed within 
a tube passing through the bottom of the safe, and having direct communication 
with the lamp by a band or chain, which, passing around a gas tap within the 
lamp, causes, on the release of the spring in the safe, the instant extinction of 
the two lights, followed immediately by a prolonged glare of magnesium 
operated by the use of Larkins’ magnesium powder, which is ignited by a 
and independent jet of gas. The band or chain communicator is conveyed 
through a glass tube, which is itself enclosed within the iron gas tube supply- 
ing the burners within the lamp, 80 that any attempt to disarrange the 
ratus would but precipitate discovery by the breaking of the glass tube, the 
consequent escape of gas through it. 

2257. R. FROST, Gravesend, “ Apparatus to be employed in order to facilitate the 
teachin of writing and drawing.” —Dated 3rd September, 1866. 

This inveation relates, First, to the employment of a tablet made of card- 
board or other suitable material, and of any suitable size. This tablet is pro- 
vided with a rectangular or other suitably shaped aperture, which, when the 
tablet is placed over the paper, slate, or other material in use, exposes the 
desired amount of surface, either for a drawing or for a line of writing. Copy 
models for writing or drawing are fixed by pins or other suitable means to the 
upper portion of the tablet, or they may be printed thereon. This portion of 
the tablet in some cases may be in the same place as the lower portion thereof, 
whilst in other cases it is raised slightly above, and either parallel or inclined 
to the surface upon which the writing or drawing is about to be made, 

2259. D. CADDICK, Ebbw Vale, Monmouth, “ Construction and — BM 
naces for puddling, balling, heating, and melting metals.”— 3rd Sep- 
tember, 1866. 

The patentee claims, First, a construction of furnaces for puddling, balling, 
heating, and melting metals, whereby streams of water are caused to flow 
through the doors, door frames, and into and over certain parts of such furnaces 
for the purpose of keeping the same cool, as described with reference to the 
drawings. Secondly, the application of perforated pipes to cause the streams of 
water to flow over the inner and outer surfaces of the front plates to the jamb 
blocks or “ boshes,” and from thence to the bridge plates of furnaces for 
puddling, balling, heating, and melting metals, for the purpose of keeping the 
parts cool, as described. Thirdly, the forming of the dampers for the neeks of 
furnaces of this description hollow, or with pipes for the passage of water to 
keep the same cool, as described. Fourthly, the application of hollow plates 
or boshes kept cool’ by the passage of water through them for the workmen to 
stand upon when engaged at work near to furnaces for puddling, balling, heat- 
ing, and melting metals, as described. Lastly, he claims the arrangement of 
steam boilers in combination with furnaces for puddling, balling, , and 
melting metals in order to economise the heai from such furnaces as described. 
2260. E. LAMB, Chancery-lane, and 8. MIDDLETON, Great Carter-lune, London, 

— the soles and heels of boots and shwoes.’’—Dated 3rd September, 
1866. 

In carrying out this invention various modifications may be adopted, but 
the principle of the invention consists in so connecting the several parts of which 
the soles and heels of boots and shoes are formed that the same can be readily 

d with or d hed from each other.— Not d with. 

2253. H. A. BONNEVILLE. Porchester-terrace, Bayswater, “* Smoke consuming 
Jire-place.”—A communication.—Dated 3rd September, 1866 

This invention consists in doing away with the opening or passage through 
which the smoke is allowed to escape in fire-places actually in use, in disposing 
the grate which receives the fuel in an inclined plane from the back of the fire- 
place forward ; in introducing the fuel when the fire is kindled by one or more 
apertures at the upper part of the fire-place; in placing under, and at a certain 
distance from the grate near the top of the ash receptacle, a partition of brick- 
work or fire-clay. which might contain the boiler in the fire-places of steam 
engines. The said partition is made to assume the same direction as the grate, 
which is that of an inclined plane from the back of the fire-place forward, and 
is previded in front, facing upwardly the said fire-place, with an opening so as 
to give passage to the flames coming from the fire-place, by which means the 
said flames are deflected downwards, and pass through the said opening under 
the grate into the space above the ash receptacle, where the smoke is consumed, 
and escapes, not above the fire bridge, as in ordinary fire-places, up the chimney, 
but below the fire bridge.—Not proceeded with, 

2264. Il. A. BONNEVILLE, Porchester-terrave, Bayswater, “ Hoop skirts."—A 
communication.— Dated 3rd September, 1866. 

In carrying out this invention the upper portion of the skirt is formed of a 
series of equidistant or parallel springs, and the remaining portion of a series 
of springs arranged parallel to each other, or nearly so, but dt an inclination to 
the vertical axis. These springs gradually increase in length until a spring 
constituting a complete circle is attained, when they gradually decrease in 
length to the lower spring, which forms a complete circle, and the bottom of 
the skirt. The ends of the inclined springs of only a portion of the circum- 
ference of a circle are secured to the lower spring or hoop of the upper hori- 
zontal series, or to the bottom spring of the skirt, according as they are either 
above or below the inclined spring that forms a complete circle, The clasps 
by means of which the boops or springs of the skirt are fastened together are 
of two sorts—the rigid clasp and the flexible or jointed clasp, Both are made 
of any suitable sheet metal readily bent without breaking. 

2277. W. T. SUGG, Westminster, “ Apparatus for regulating the supply of gas.” 











— Dated 6th September, 
This invention relates to the construction of governors especially adapted for 
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THE ENGINEER. 








regulating the supply of gas to public lamps, and consists, ney casting the 


the stocks are considerable. It is confidently expected 
from the London market, which 





cases of metal - by preference of a nixture of zinc and lead, tin st 

in brass or other metallic moulds, whereby a certain degree of pertection is 
ensured, and the labour of finishing them greatly diminished. Secondly, in 
casting orifices or channels through the said cases in such manner as to allow 
of ample »pace for the gas to flow without interruption, and at the same time 
afford great facility for cleaning or removing any deposit that may collect 
therein. Thirdly, for moulding the leather ar gutta-percha prepared material 
for the diaphragm into a curved surface, and impressing it with a number of 
concentric indentations or rings, whereby the rising and falling of the dia- 
phragm by the pressure of the gas is rendered more easy and gradual in its 
action. Fourthly, the mode of securing the diaphragm to the lower part of 
the case by means of a flat metallic ring screwed on its periphery. Fifthly, in 
the mode of attaching the valve to the diaphragm by metallic shields, nuts, and 
washers ; and, Sixthly, in the mode of fastening the upper and lower cases by 
screws passing through a hollow D-shaped piece of metal, which, while it 
serves as a connecting conduit, also affords means for securing the cases 
together. 

2280. J. WILSON, Royal Exchange-buildings, London, ** Street gas lamps.” — 

Dated 5th September, 1806. 

This invention consists in forming sheet gas lamps without side frame, the 
top being supported and connected to the bottom by two small rods of iron 
secured to the top part of the lamp post; the edges of the glvss sides join each 
other, being kept in their places by the rebates formed in the metal top and 
bottom only of the lamp, thereby causing no shadow on the ground below, and 
increa-ing the amount of available light from each burner. Two small 
hinged doors are placed in the bottom of the lamp, which enables the gas to be 
lighted trom below, no lacder veing required, except for cleaning ; and for this 
purpose a double hinged door is placed at the top of the lamp, which, when 
opeued aiis back on the lamp, and cannot, therefore, be swung about and 
broken ! y the wind.—Not proceeded with 
2285. A. V NEWTON, Chancery-lane, London, “ Electric clocks.”—A communica- 

tion. Dated Sth Seplember, 1866. 
This .nveniion cannot be described without reference to the drawings. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

Pic Inon: Improved Demand for Local Makes: Best Qualities Ex- 
ported lo Yorkshire; Yorkshire Pigs (oming to Us; Little Proyit 
on Pig Making--Fixisuep Iron: Small Demand; Low Prices 
Accepted -—CoaL: Good Demand for Best; Professor Jeavons’ 
Forebodings of Lite Weight: Letter from Mr. Dawes on the 
Hales Owen Sinkings: Abundance of Ungotten Coal Here — 
HAkDWARE AND GENERAL Meta Trapes: The Condition of the 
Home and Foreign Markets; Birmingham: Wolverhampton : 
Bilston: Willenhall: Dudley, and the Nail-making Localities-— 
Tue Factory BILts iN PARLIAMENT: Action and Views of the 
Birmingham and Wolverhampton Chambers of Commerce: Pro- 
posed combined Action with Sheffield —Boaxpd or TRADE RE- 
TURNS FOR Fepruary: Decrease on Last Year, but Increase on 
January: Metals Enumerated: Our Customers Specified. 

THE makers of pigs produced in this district report that they are 
fairly off for orders. One of them booked 3000 tons in the past few 
days. Prices are therefore firm, at from £2 15s. to £4 10s. he last- 
mentioned prices are for pigs of the best quality made here ; and 
it is a significant fact that half the total quantity of this descrip- 
tion run ont at one works finds a market in Yorkshire whilst 
the quality for which 55s. is realised is used chiefly as a mixture 
with hematite and other pig iron, large quantities of which are 
sent into this district from that to which we are sending much of 
our best argillaceous iron. For the hot-blast all-mine iron of this 
district £3 10s. is being obtained, and makers will not take less. 
There is reason to conclude that ut the price at which thick-coal 
and the best ironstone is now sold such iron cannot be made for 
less money. Yesterday (Thursday), the unusual state of things 
was perceived of buyers of pigs assenting to this statement. But 
notwithstanding that they know that any change in prices must 
be in an upward direction, they declined to purchase to any con- 
siderable extent, and stated their besief that the sales reported 
above must have had reference to only one or two exceptional 
cases. Our own inquires tend to corroborate this. For finished 
iron, so few are the orders that are now coming in that in cases 
in which really excellent qualities are being produced makers demand 
close upon list rates. The works were set on last night for the first 
time this week; and then the orders had not accumulated suffi- 
ciently to lead to the expectation that, without additions, the 
mills could be kept on till Saturday afternoon. The makers who 
are more pliant about prices have a little more to do. So low are 
some of the rates that are being taken for finished iron, that 20s. 
below the customary scale price has been accepted for gas-strip by 
one maker, and 10s. by even a firm of first-class standing. On 
the whole, perhaps a little over half-time is being worked through- 
out all the iron-making localities here. 

Coal is dull of sale in all but the best qualities which secure 
high prices both in and cut of the district. There is, however, 
no dearth of supply, and no one familiar with the district is at all 
apprehensive of the fuel of South Staffordshire and East Wor- 
cestershire becoming, for hundreds of years to come, 80 scarce as 
to threaten the existence of this part of the world as a coal and 
iron producing centre. Professor Jeavons is not an authority on 
the question; and his remarks upon Mr. Dawes’s sinkings at Hales 
Owen have drawn the following corrections from that gentleman: 
—**No coal was met with at the depth of 1200ft.—only red, 
rocky ground was struck into, considered by a very eminent geo- 
logist and others to be old red dstone; quently, further 
sinking for the coal appeared hopeless, but on driving out in one 
of the thin seams passed through considerably higher in the shaft, 
it became evident that this measure represented the thick coal, 
other thin seams, a. gong J portions of the ten yards coal, 
setting in. This head has been driven nearly 300 yards in a 
northerly direction; another 80 yards to the earth, without as yet 
any very satisfactory results; but inasmuch as similar phenomena, 
although perhaps not to the same extent, have occurred in some of 
the richest portions of this coal-field, there is no reason to doubt 
but that, by persevering in the search for it, the usual thickness 
which characterises this splendid seam will be met with—pos- 
sibly, however, divided a considerable partings. Professor 
Jeavons appears also not to be aware that the trial pits were com- 
menced, not in permean, but in carboniferous strata, and that these 
coal-bearing rocks occur at the surface in this particular locality, 
not through volcanic agency, but entirely in consequence of 
permean denudition. I may add that the remark of mine alluded 
to by the Professor, viz., that it would be a long time before the 
coal would be found—had no reference whatever to my sinkings. 
I merely stated, in the following concluding words, my still-con- 
fident belief that a very extensive and valuable coal-field is con- 
cealed under the permean rocks of this district, but which will 
probably remain as a dead letter for a century to come, if it 
depends upon private enterprise to open them.” Geologists of 
eminence have the fullest contidence in the success of Mr. Dawes’ 
sinkings. 

Relative to the hardware trades, we have to report that the 

rospects for the ensuing quarter are slightly improved. The East 

Tndia demand is a shade better, and a few inquiries are coming in 

from Egypt and the Mediterranean markets. From the United 

States latest advices received in this district state ‘‘the demand 

for English hardware flat, but prices are being well sustained.” 

‘The last mail from Australia brought few orders for this district, 

and merchants complain that some overdue remittances likewise 

failed to make their appearance. The home trade remains quiet, 
the usual spring trade having been annihilated by the very severe 
and protracted winter. 

Both on home and foreign account the trade of Birmingham has 
experienced a little improvement since our last. Excepting in 
fire-arms, there is, however, only little movement. The wire trade 
is quiet, and in the cabinet brass foundry, builders’ ironmongery, 
and electro-plate departments, the business doing is small in 
amount. 

In Wolverhampton, the japanners and the tin plate workers 
all report business quiet and at several of the large establishments 





cause this branch to improve forth- 
and toilet-ware division. The iron- 
founders who have recently been busy upon American orders, are 
now doing but little, except in the cooking utensil department, 
in which late inquiries for “ specialities” have afforded the work- 
people somewhat better employment. An improvement is 
manifest in the roofing, bucket and ye ee of i 
trade, both for home and export. lockmakers are not very 
busy, but the artizans are for the most being kept in full 
employment. In the cut-nail, edge-tool, and steel mill trades 
there is no change to report since our last. 

The Bilston japanners and tray makers are a shade busier this 
week, and the iron and tin-plate workers have a few more orders 
on their books, but, as a rule, the trades of Bilston are, and have 
been for some months, considerably under the average. 

At Willenhall the lock trade is still depressed in all the leading 
branches, but especially in the rim and iron padlock departments. 
There is not quite so much doing in the currycomb trade as was 
reported a few weeks ago, owing to a falling off in the United 
States’ demand, to which market two-thirds of the entire manu- 
facture of these articles are exported. 

The nail trade west of Dudley is in a tolerably healthy condition, 
and the great chain cable and anchor works are for the most part 
in fullo tion. 

The Factory Bills now before Parliament are still occupying the 
assiduous attention of the leading members of the Chambers of 
Commerce of Birmingham and Wolverhampton, that of the latter 
town, after meeting once last week as we then reported, have met 
twice this week. They have gone through the clauses of the two 
bills seriatim. Generally, they are opposed to all legislation on the 
subject, and think that all that the Government desire might be 
brought about most effectually by a system of compulsory educa- 
tion. They, however, feel that the application of the Factory 
Act in same shape to their industries is inevitable, and they, 
therefore, have resolved to make those representations to the 
Government that are likely to issue in the Act that may be 
ultimately passed being as little irksome as may be. They require 
that all inspection shall be by Government officers; small and 
large factories to be under the same surveillance ; no child to be 
employed under ten years, nor at twelve without a school certi- 
ficate. It is, however, believed that the half-time system will be 
inoperative in South Staffordshire, and that the proposed cure 
will be worse than the disease. The chairman of the Birmingham 
Chamber has met the Wolverhampton Chamber, and expressed a 
hope that from Birmingham, Wolverhampton, and Sheffield joint 
representations may by concert be made to the Home Secretary on 
a few leading points, by which the whole hardware industries of 
the country may escape some of the obstacles threatened in the 
enactments as they at present stand. 

The Board of Trade returns for February have appeared since 
our last. They show that the total value of British exports in 
that month was £14,446,072, against £15,116,063, in 1866, and | 
£11,376,214 in 1865. As compared with January of this year, | 
February’s trade was an increase of £1,659,230. The value of | 
the exports in the first two months of this year have been a | 
decrease upon the same period in 1866 of £2,237,897, but an | 
increase upon that in 1865 of £7,232,914. 

The following was the declared value of the export of metals :— 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent, ) 
= anew! ag Confirmation fos eg datage fA The American 
mand ; Foreign Inquiries li ron: Home Business— 
THe Tix PLaTE pia) Coal TRADE : Steam in Better 
Request: Falling-off in the Consumption of House Qualities: The 
Coke Works: Reduction in Wages—GOVERNOR AND COMPANY 
or CopPER MINERS: for Last Year—Mwynpvy Inon Onx 
Company (Limrrep) — SHACKLEFORD, ForD, aND ComMPaNy 
(LIMITED): Appointment of Manager—THE ABBEY 
Wire WorkS—ANNUAL MEETING OF THE GETHIN FunD Com- 
MITTEE. 


AS was ly ex in this district, old list prices were 
confirmed at the prelimi meeting of ironmasters, but it is 


well known that only a few of the ing houses have been able 
to obtain anything like list quotations during the last three 
months, and practically the “‘list” is, for the present, a dead 
letter. There is, asa rule, at the close of the quarter, a i 
falling off in orders, buyers being desirous of making their bills as 
light as possible, and the commencement of a new quarter is 
naturally looked forward to as the harbinger of additional en- 
gagements. What the quarter just entered upon will bring forth 
it is rather difficult as yet to prelict, and until four or five weeks 
have passed away no saitie eqialen can be formed as to the 
future. To the American markets considerable shipments are 
made, and the inquiries from the markets of that country are 
tolerably numerous. Other foreign buyers are aqpanns with 
the view of entering into fresh e ments for railway iron, but 
a large accession to the present Tonand must be brought about 
before anything like vitality is evinced in the trade. ere is no 
material to note in home business, transactions being, 
as a rule, limited to the immediate necessities of purchasers. For 
pigs there is no alteration to note in prices. e tin plate pro- 
prietors are to hold their quarterly meeting this week, and it is 
a meas that the quotations of last quarter will be con- 
firm: 
In the coal trade a degree of cheerfulness has set in co 

upon the appearance of fine spring weather, and altho in 
many instances the demand has not proved equal to anticipations, 
yet the future is looked forward to with a tolerable degree of 
confidence. Since last week’s report the arrivals at the local 
ports have been numerous and a little additional life has been 
infused into shipping operations. Steam coal proprietors whose 
article stands well in the market have orders coming in pretty 
steadily, and the inquiries received from home and foreign aw d 
indicate that this is likely to continue and probably there may be 
an increase in the consumption. It must not be gathered from 
this that the orders on the ey are sufficient to keep the collieries 
in full and regular employ ; far from it, the — get could be 
inc ing a fair average of the capabilities of all the col- 
lieries by at least 30 to 40 per cent. House coal commands a 
moderate coasting sale; the local consumption has fallen off 
slightly, and now that a more genial season has set in it may be 
expected to continue to show a falling off. At the coke works, 
where notice of a reduction in wages had been given, the men have 
as a rule submitted, seeing that in the present position of this 
branch of the coal trade there was no other alternative for their 
“oe but to adopt this course. 

he report of the Governor and Company of Copper Miners 


uent 








MONTH OF FEBRUARY. in England for the year ending January 19th last has just 
1865. 1866. 1867. been issued. After deducting everything chargeable against revenue 
Iron, pig and puddied .. + £59,126 .. £63,919 .. £121,527 | the profits amounted to £17, lés., and when from that 
oes Se SS, Se ee Sen 135,699 .. 177,223 .. 12,287 | sum is taken the debtor balance of £11,568 15s. 6d. brought over 
roag iron of all sorts .. 135,814 191,345 .. 241,467 | Geum he meee th ins £6311 0s. 6d. ilable 
Iron wire (not telegraphic) 25,680 29,938 .. 28,913 | os nee ee, one Sees r ry 
Hyon castings <0 cc cc 2c 2k 4R036 51.268 .. 45,452 | for a dividend u nm the preference shares. At the end of the 
Iron hoops, sheets, and boiler plates 93,780 .. 135,265 .. 117,865 | year further uctions were made in the valuations of the 
Wrought iron of allsorts .. .. 124,336 .. 183,076 .. — saleable stock, and also the sum of £1407 Os. 6d. was written off 
Old iron, for re-manufacture .. s+ we 1,261 .. y to suspense account, to cover whatever loss might arise from 
Steal, enweonghs “° a0,204 enca 90,640 | doubtful debte. These two precautions are believed to be suffi- 
Total of iron and unwrought steel 671,860 .. , 913,004 971,032 | cient, and the accounts, after careful investigation of the com- 
" s - : on ann pany’s affairs, are presented with the fullest confidence as regards 
Se wag ae senate isis: | their accuracy and faithfulness. The works and mines at 
Woonsls cupper of eller on - “esl 2. 6.037 4.706 Cwmavon have been maintained in an effective condition for anti- 
Brass of all sorts a” es 13,581 .. 14,775 14,313 | cipated future requirements, and in some respects their aaa, 
ees pecially in the tin-plate works, has been materially i 
325,323 .. 194,732 241,014 The entire cost of such maintenance and manera has been 
Dosk mihi 43,277 .. 53,734 .. 25,991 | Paid out of revenue. One of the bar-iron nills has been stopped, 
DE wnm«wewnse wa ea ae 12,288 | and the make of 'y byl been reduced in consequence of the 
Tin, unwrought.. .. .. .. 47,288 31,148 2. 24,483 depressed state of the iron trade. A third rail is being laid from 
Tin plates .. .. «. «. ++ 108,941 167,350 .. 147,324 | Neath to Port Talbot, by which Cwmavon will, in two or three 
ns ce a co co co 6,910 11,327 16,748 months, be in narrow i 


The increase in the exports of pig and puddled iron was to 
Holland, France, the United States, and other countries, and the 
only decrease was to Prussia. The increase in bar, angle, bolt, and | 
rod-iron, was to France, Sardinia, Naples, and Sicily; and the de- | 
crease was to the Hanse Towns, Holland, Turkey, the United | 
States, british North America, British India, Australia, and all 
other countries. The increase in railroad iron of all sorts was to 
Russi ia, France, Spain, andthe Canaries, the United States, : 
Brazil, Chili, British India, and Australia; and the decrease was 
to Sweden, Cuba, and other countries. The increase in iron cast- 
ings was to Russia and British India, and the decrease was to 
France, the United States, Brazil, Australia, and other countries. 

The increase in iron hoops, sheets, and boiler-plates was to 
Russia, France, Spain, and the Canaries, British North America, 
and British India, and the decrease was to Prussia, the Hanse 
Towns, Holland, the United States, Australia, and other coun- 
tries. The increase in wrought iron of all sorts was to the Hanse 
Towns, France, British North America, British possessions in 
South Africa, and other countries; and the decrease was to Russia, 
Prussia, Holland, Spain, and the Canaries, the United States, 
British India, and Australia. The increase in unwrought steel 
was to France and the United States, and the decrease was to 
other countries. The increase in unwrought copper was to Holland, 
and Belgium, and the decrease was to France, British India, and 
other countries. The increase in wrought copper and yellow metal 
was to France, Sardinia, British India and other countries; and 
the decrease was to the Hanse Towns, Holland, Turkey, Egypt, 
and the United States. The increase in lead and lead-shot was to 
Australia and other countries, and the decrease was to Russia, 
France, the United States, China, and Hong-Kong and British 
India. The increase in unwrought tin was to Russia only, and 
the decrease was to France, Turkey, and other countries. The in- 
crease in tin-plates was to France, British North America, Aus- 
tralia, and other countries; and the only decrease was to the 
United States. 

The following was the declared value of the exports of arms, 
ammunition, and military stores :— 


MONTH OF FEBRUARY. 
1806. 1867 


1865. 8 ‘. 
Fire-arms (small) oo - £29,451 £29,030 £30,026 
Gunpowder... .2 «se co os ce 34,304 31,482 54,675 
Of ali other kinds (except lead shot, 
included in lead) 4. oe oe 6,871 24,030 60,974 


Snare 


Paris ExuIBiTion.—On Saturday last Messrs. Clark and Co. 
completed their contract with the Imperial Commission for fixing 
self-coiling steel shutters to all the entrances of the building, 
which was closed for the first time in the presence of the chief of 
police, to whom Messrs, Clark handed over the keys of the several 
entrances. 

THE BELGIAN [RON TRADE. - (From our Correspondent. )— Stocks 
of pig continue to increase in Belgium. As regards railway pm. 
some orders on Russian account have revived the activity of some 
establishments. The Cockerill Company, for instance, has received 
an order for an iron bridge of large dimensions. A rather con- 

















siderable order for wheels and springs has also been received for an 
Italian line, 


connection with most of the pri 
home railways. The Court of Assistants acknowledge the 
estimation in which they hold the services of Mr. Struvé. They 
recommend that out of the divisible profits of the year a dividend 


at the rate of 2 per cent. be upon the erence shares, 
and be payable as prescribed by the Com tet, one half in 
April and the other in October next. this shall have 


been paid the arrear of dividend upon the preference shares up to 
September 5th next will amount to 454 per cent., or £131,165 2s. 6d., 
ay out of future profits. 

o dividend has been declared for the past year by the Mwyndy 
Iron Ore Company, Limited. The gross receipts for ore sold were 
£21,928 13s. 9d., and the expenditure £17,527 19s. 6d., leaving a 
profit of £4400 14s. 3d. After t of interest on the mortgage 
debt a balance remains of £2901 2s. 7d., which added to the sum 
to the credit of revenue from the previous year will amount to 
£3350 3s. 6d. It has been determined to.apply this amount, 
together with the profits now accruing, towards the payment of 
the next instalment (£5000) of the mortgage woe hy aey will then 
be reduced to £20,000. The ore raised during last five years 
has been as follows :—1862, 27,714 tons; 1363, 35,381 tons; 
1864, 50,401 tons ; 1865, 50,564 tons ; and 1866, 41,351 tons. The 
gross receipts increased in a slightly higher ratio owing to a better 
price being obtained from the ore. Should there be any material 
oe in the iron trade during the present year the profits 

ill increase considerably, but it is now evident that the original 
cost of the mine was far too high to secure anything like an ade- 
quate return on the capital. 

Mr. F. French, who for iy f P roy held a responsible position 
on the South Wales division e Great-Western, has received 
the appointment of manager to the extensive wagon works of 
Shackleford, Ford, and Co. (Limited), at Swansea. Mr. French 
succeeds Mr. Ford, who up to a short time since held the manage- 
ment. 

The Tintern Abbey Charcoal, Rod and Wire Works, near 
Chepstow, which were taken a few months ago by Messrs. Murrall 
and Stothert, an enterprising Cardiff firm, have been put into an 
effective state, and full operations have just been commenced. 
The Abbey wire, known under the trade mark “‘A,” has for 
generations bios maintained a high position for ductility and 
strength, and it has been extensively used by several of the first 
ne . on - incline chain ropes, as well as for 
telegraph wire. e works were originally established by a 
of Germans who came to England about years ago ; mA ye 
at these works that wire was first manufactured in the United 
Kingdom. 

The annual meeting of the Gethin Fund Committee has been 
held at Merthyr. The report showed that the relief paid and 
other expenses incurred during the year ending Feb. 14th last, 
amounted to £580 18s. 3d., and the credit balance was £4750 in 
India stock, and £58 l4s, 2d. at the bank, making a total of 
£4808 14s. 2d. It was stated that from a computation made by 
the secretary, Mr. Stephens, the fund will last till 1882, provided 
the children are taken off the fund at the age of fourteen. It was 
resolved to sell another £250 worth of India stock in order to meet 
the payments for the current year. The weekly payments have now 
fallen to £10 10s. 6d. per week, being £3 3s. per week less than 
the first year. 
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THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE. 


THE Iron TravE: Very little Alteration: Indications more En- 
couraging: Our Trade with America: Activity in Rails—THE 
Stee. TrapE: Brisk Demand for Railway Materials—TuE 
SHEFFIELD TRADES: Continued Dulness—STATE OF THE IRON 
TRADE AT LEEDS : Report of the Chamber of Commerce— MEETING 
To EsTaBLISH A CHAMBER OF INDUSTRY AT SHEFFIELD—THE 
Coat TrapE: Brisk Business—LAUNCH OF A SCREW STEAMER 
AT HULL. 

THERE is little variation in the state of the iron trade in this 

district, but prospects are pregere | more encouraging. Notwith- 

standing the Sout shipments which took place a short time ago, 

in anticipation of an increased tariff, we shall probably have a 

good spring and summer trade with America. At our largest works 

there has been an improvement of late whichis being fully main- 
tained and the men are more briskly employed, but there is room 
for considerable improvement yet. Extensive orders for rails con- 
tinue to be given out, notwithstanding the difficulties of the rail- 
way companies, both on home account and for export. A slight 
improvement must be noted in the demands for plates, but until 
the shipbuilders are in a position to place orders more freely this 
branch of the trade must necessarily remain languid. For manu- 
factured iron there is a fair demand with an ging tendency 
in most instances. Boiler plates are in good demand, as the boiler 
works generally are well employed. At the machine and casting 
establishments trade continues brisk, owing in no small degree to 
the activity in the coal trade, the collieries finding them plenty of 
work. There isa little better demand for pigs, but as yet there 
has been no material increase in the quantity manufactured. The 
steel trade remains active, more particularly in the Bessemer de- 
partment in the manufacture of railway materials, tires, faxles, 

&c., being freely inquired for. The stove-grate trade is dull, but 

with the approach of spring better things are anticipated. At 

the locomotive works recently established in the Blackburn valley 
trade continues brisk and the company have plenty of orders on 
hand for engines for our home lines. 

The Sheftield trades are languid with few exceptions, whilst 
prospects are by no means assuring. The home trade remains 
stagnant and few orders are given out; the same state of things 
exists in Ireland and Scotland, and travellers, who have returned 
from there, state that they never found business in a worse state. 
The best established houses manage to keep their men fairly em- 
ployed, but there are a great number of men unemployed and 
working short time. The cutlery trades are dull, and prices have 
a downward tendency. The better qualities of saws are in fair 
request, but for common descriptions there is very little demand. 
In some departments of the edge-tool trade there is an improve- 
ment, but the engineers’ tool trade is languid. There is a fair 
business doing in files and scythes. 

The Leeds Chamber of Commerce, in their report for March, 
report upon the iron, machinery, engineer tool trades, &c., as fol- 
lows :—** Considerable depression exists in nearly all branches of 
the iron trade. The trade here. as respects iron, engineer tools, 
and locomotives, depends to a great extent upon railways and 
public works, and the financial difficulties experienced Py many 
railway companies have caused them to refrain from all but the 
most necessary purchases, and have almost altogether put a stop 
to the undertaking of new works; these trades, therefore, suffer 
greatly, and are not likely to be again prosperous until the above 
eauses are removed. The demand for machinery is very dull, and 
many bands are now out of work. The cut nail trade is also dull.” 

A meeting to establish a Chamber of Industry has been held in 
Sheffield, by trades’ secretaries and gentlemen connected with 
labour in the town. Mr. Fox, secretary to the woolshear-forgers, 
occupied the chair. It was urged that a chamber of industry 
would soon become an indispensable necessity, and that it would 
have a strong tendency to bring capital and labour into closer 
union. It could be used for collecting data from a workman’s 
point of view, and would be a means of avoiding many strikes and 
lock-outs which often resulted from a want of knowledge. A 
committee was appointed to mature the project, and, as soon as a 
favourable opportunity arrived, to bring the subject before a 
public meeting of men interested in the question. 

The milder weather of the last few days has somewhat lessened 
the demand for house coal, but not to any material extent as yet. 
The Great Northern are taking a heavy tonnage of house coal from 
the Barnsley and Silkstone beds to the Metropolitan coal depdt, 
and also to the Southern and county districts. The trade to the 
manufacturing districts on the Manchester, Sheffield, and Lincoln- 
shire and Lancashire and Yorkshire lines is not so brisk at pre- 
sent owing to the dulness of trade there. ‘*‘Hards” and steam 
coal suitable for iron making are in brisk request for Lincolnshire, 
and Leeds, and Sheffield. A good export is being done at the 
ports of Hull, Goole, and Grimsby, both coastwise and for con- 
tinental ports; the late severe weather prevented vessels going 
out, but now that the high winds have abated the trade is going 
on uninterruptedly. 

A screw steamer from the yard of the Humber Iron Works 
Company was launched last veek for Mr. E. Bates, of Liverpool. 
The vessel is named the Shahazadah, and her dimensions are— 
length 230ft., beam 28ft. 6in., depth 17ft.; engines, 120 horse- 
power nominal. The iron work has been execu by Messrs. 
Gilbert and Gallon, and the woodwork by Mr. W. Carr. The yard 
was rented by permission of the official liquidator. 











SCOTLAND: ITS TRADE AND OPERATIONS. 
‘From our own Correspondent. ) 

Tue GLascow Pic IRoN MarkET--MANUFACTURED IRON—IRON 
EXPORTED FROM GLASGOW DURING THE Past WEEK—THE 
Coat TRADE—MEETING OF THE INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS IN ScOTLAND—CITY OF GLasGow UNION 
RalILway. 

Pie iron has been steady in price during the past week, with but 

little business doing. ‘There is a further reduction in the stock in 

store of 16,815 tons. Connal and Company’s stock now is 260,907 

tons, against which there are warrants circulating for 247,530 tons ; 

and the Canal Company’s stock is 23,738 tons, with warrants for 

20,650 tons, To-day (Wednesday) about 2000 tons reported at 51s. 8d. 

cash, and 51s. 104d. one month. Quotations are as follow:—Pig 

iron, mixed Nos., warrants, 51s. 74d. to 51s. 9d.; No. 1, g.m.b., 

53s. to 533. 3d. ; No. 3, 52s. to 52s. 3d. ; Gartsherrie, No. 1, 66s. ; 

Coltness, No. 1, 65s. ; Glengarnock (at Ardrossan), No. 1, 61s, 

The shipments of the week are considerably above those of the 

corresponding week of last year. 

In manufactured iron there is very little to report of the market 
here ; everything is quiet, but prices remain much the same. For 
spring shipments, the demand is not equal to what we have 
experienced in former years ; and for home consumption we are 
also under the average, so that makers generally are scarcely fully 
employed. In shipbuilding there is not much improvement, but 
we hear of a good many inquiries, and have no doubt cheap 
money and cheap iron will ere long bring out a good many orders 
We quote the following as current prices :-- First common bars, 
£7 10s. ; second ditto, £7 to £7 5s.; nail rod, £7 15s.; angle 
iron, £7 7s. 6d. to £9; plates, £8 10s. to £10—all f. o. b. here, 
less usual discount. 

The sixth general meeting of the present session of the Institu- 
tion of Engineers and Shipbuilders in Scotland was held on the 
27th ult., in the hall, 204, George-street, Glasgow, J. G. Lawrie, 
Esq., president, in the chair. The president, before commencing 
the business of the meeting referred in befitting terms to the loss 
the Institution had sustained by the death of Mr. William Tod. 
He referred to the important part Mr. Tod, though comparatively 
a young man, had taken in the development of steam navigation, 
and paid a tribute to his memory for the many excellent qualities 





which, associated with his love of science in various departments, 
made his acquirements much prized. Mr. James M. Blair, Clydes- 
dale Ironworks, was unanimously admitted a member of the In- 
stitution, and Messrs. Ramsey and Alexander Smith were re- 
appointed auditors for the present session. The president then 
noticed the valuable gift of books made to the library of the Insti- 
tution by Charles Randolph, Esq., and the meeting unanimously 
passed a vote of thanks for the excellent donation. Part second of 


a paper ** On Railway by Mr. John Page, C.E., which 
m previously printed and distributed among the members, 
was held as read ; a discussion followed thereon and was termi- 


nated. A paper “On an Improved Steering Apparatus,” by 
Mr. James Skinner, was then read. The paper was sub- 
sequently fully discussed, and the model exhibited was 
much admired for its simplicity and effectiveness. There- 
after a paper ‘“‘On a New Steam Ferry-boat for Horse and 
Passenger ic,” by Mr. Julius Dtewson, was read, and fully 
discussed. This plan proposes to do away with all manual labour 
where passenger and horse boats are at present employed. It is 
arranged to take carriages and passengers at the same time; the 
passengers being comfortably accommodated in saloons. <A large 
saving in the amount of labour, as well as in the time in crossing 
the river, would be accomplished by this arrangement. Mr. 
Robert D. Napier exhibited models of his new differential friction 
windlass and his differential friction clutch, and explained their 
mode of action. The models were much admired, and the prin- 
ciple aud mode of arrangement of the windlass was much ap- 
proved of, the meeting expressing the opinion that it was an in- 
vention of great importance. Votes of thanks were passed to each 
of the authors of the papers, and the meeting adjourned to meet 
specially on the 10th of April. 

The promoters of the City of Glasgow Union Railway are pro- 
gressing steadily with the scheme, which, when complete, will, we 
feel assured, give ‘2 new character to the city. Part of the 
arrangement between the corporation and the railway was the 
widening of Dunlop-street at its junction with Argyll-street, and 
the formation southward of Dunlop-street to Howard-street. 
With the view of os out this part of the scheme the com- 
pany have served the usual notice on the proprietor of the high 
tenement on the west side of Dunlop-street and corner of Argyll- 
street, so as to exercise their compulsory powers of purchase. 
This, in parliamentary language, is equivalent to a sale; so that 
soon Dunlop-street will be in connection with Miller-street, form- 
ing an improved and direct nérth and south communication, 
leading from the river to George-square and the northern district 
of the city. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

MersEY Docks anD Harzour Boarp: The Inman Line—Srock- 
PORT WaTER SUPPLY—THE BowLING TUNNEL—FLOODS IN THE 
Fens, &c.—MANCHESTER GEOLUGICAL SOcIETY: The Extinction 
of Fires in Burning Mines—Goo.e STEAM SHIPPING COMPANY 
(Lim1TeD)—GRrRIMsBY—GREAT EASTERN RaiLway: Steamboats 
to the Continent—-GREAT YARMOUTH HARBOUR—NORTH-EASTERN 
District: Bolckow, Vaughan, and Co. (Limited): Northum- 
berland Central Railway: Trade Matters: Shields Steam Ship- 
av, Company: North-Eastern Railway: The Cleveland Iron 

e. 


Ar the last sitting of the Mersey Dock. Board the engineer re- 
ported that the work of deepening the bed of the river at the 
northern entrance at Birkenhead was now practically completed, 
and he suggested that an application should be at once made to the 
Board of Trade to send down an officer to report on the works. 
A letter was read from Mr. William Inman on behalf of the New 
York and Philadelphia line of steamers, complaining of the accom- 
modation afforded to that line at the Huskisson Dock, and 
requesting the Board to appropriate for their use the whole of the 
north side of the Alfred Dock or basin at Birkenhead, to build 
transit sheds to be ready before the winter, and to lease to the 
company 10,000 yards of land immediately adjoining, for a 
period of fourteen to twenty-one years. 

The Stockport corporation has been seeking powers to construct 
water works at Hock Brook, near Chapel-en-le-Frith, at an 
estimated cost of £250,000. The bill promoted by the council also 
contains a clause to enable them to purchase the present company’s 
works at Lyme, near Disley. The probability is that no new works 
will be constructed, but that the existing ones will be purchased 
by the corporation, who have offered £130,000 for them. This 
offer has been declined, but the purchase will probably be settled 
by arbitration. 

Another inquest has been held--this time on the body of 
Charles Godridge, an engine-driver—on a sufferer by the lament- 
able accident which occurred on the 7th March, in the Bowling 
tunnel of the Lancashire and Yorkshire Railway. The jury 
returned a verdict of ‘‘accidental death,” attributing the 
occurence to some misunderstanding on the part of the signalmen. 
The jury added :—‘‘ That considering the onerous and important 
duties which these signalmen have to perform it appears to the 
jury that their hours of daily service should be considerably 
abridged ; and further that additional machinery should be 
employed by which the traffic of Bowling tunnel may be more 
safely conducted.” 

There were again heavy floods last week in some parts of York- 
shire, the fens, kc. The season has reached, however, such an 
advanced stage that such a state of things may now be regarded 
as at an end for the present. 

At a meeting of the Manchester Geological Society last week 
Mr. J. Atherton read a paper on the means of extinguishing fires 
in coal mines, and suggesting a new method for the consideration 
of the meeting. This method is the application of a powerful 
exhausting air cylinder with a view so far as possible to create a 
vacuum in a mine which might be on fire. If a vacuum were 
created, all the heat must surrender itself into the void and pass 
away. Carburretted hy en gas or fire damp, which was a 
cooling agent, would also be let loose and assist in the extinction 
of the fire. 

The Goole Steam Shipping Company (Limited) has declared a 
dividend of 6 per cent. 

Increased activity in our docks (says a letter from Grimsby), and 
a prospect of three new boats between Grimsby and St. Peters- 
burg, two to Stettin, and extra boats for the service of the 
Manchester, Sheffield, and Lincolnshire Railway Company, offer 
fair grounds for hopefulness as to the future. 

The Great Eastern Railway Company has obtained from a 
committee of the House of Commons an approval of an applica- 
tion made for powers to run additional steamers to the Continent. 
The approval is, however, limited to Harlingen and Geestemundé 
only, on the ground that the opening of a route from Harwich to 
those .ports would be of public advantage and that no other 
company was willing to establish steamers on the route. The 
Great Eastern has thus far lost money by its steamboat experi- 
ments. 

The Great Yarmouth Haven and Pier Commissioners propose a 
rather considerable —— for the improvement of that 
harbour - £26,220 in Nothing definite has, however, been 
yet determined on. Of the £26,220 proposed to be expended, 
£13,620 is for dredging and raising the quays. 

As regards the north-eastern district, it may be observed that 
Bolckow, a ee Co. appear not to have made a bad year’s 
work in 1866. us the report presented to the shareholders 
recommends a dividend at the rate of ten per cent. per annum for 
last year, although the busi of the pany was impeded by 
a great strike, which lasted five months, as well as by a money 
crisis which caused a loss of £16,901 (now written off) from failures 
at Glasgow. After payment of the dividend, which will absorb 
£45,393, and an appropriation of £1000 to preliminary expenses, 








a balance of £1977 will remain to be carried forward to the credit of 
1867. Uniess further capital is subscribed by the shareholders in 
the Northumberland Central Railway a suspension of the works 
is threatened this month, The arrivals in the Tyne of shipping of 
classes of tonnage and from all parts of the world have been heavy 
of late. There is but little ay oye going on at present on the 
Tees. At Stockton, however, this department of local business is 
alittle better. Messrs. Richardson and Duck have two vessels on 
the stocks, and one the Astrea, launched about a month since for 
the Royal Netherlands Steam Navigation Company, ready for sea. 
The half yearly meeting of the Shields Steam Shipping Company 
was held on Friday. The report, as already stated by anticipation, 
recommended no dividend. The directors propose to run the Tyne 
and the Chipchase this year between the Wear and Hamburgh on 
terms which are expected to leave a good profit. The unsatisfac- 
tory results of last year’s operations are attributed to severe 
competition. The North-Eastern Railway Company has adjusted 
matters for the present with its enginemen. Stocks of pig iron 
are accumulating in the Cleveland district, there being now about 
70,000 tons in the warrant store. Middlesbro’ iron manufacturers 
still speak of trade as dull. 
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1867. 1866. 
CoPpPER—British—cake and tile, | ad 8t d.| Sa8 664 £4 
PET TON ceccccsscccesece | 79 0 0., 89 0 0 90 0 0.1. 91 OO 
0 0.. 82 0 0] 92 0 0..94 0 © 
0 0.. 86 0 0) 95 0 O.. 96 0 Oo 
0 0.. 91 0 0) 99 O 0..101 0 0 
© 0., 8710 0] 92 0 0. 95 0 0 
00.000 000. 000 
0 0..75 0 0} 8 0 0..85 0 9 
10 0.. 0 0 0} 8% O 0.. 87 0 06 
0 7} © O79] 0 0 7] O 08} 
11 9 cash 314 O cash. 
15 0.. 7 0 0] 715 0. 8 0 O 
0 0.. 6 5 0} 612 6. 615 @ 
lo 0.. 715 0} 8610 0.. 0 0 9 
15 0.. 6 0 0} 612 6. 615 6 
15 0.. eo 6 1010 0.. 0 0 @ 
15 0.. 0 0 0) 910 0. 915 © 
lo 0.. 715 0} 810 0. 815 O 
Swedish ..scscscecee 2 6.. 1010 0} 1110 0.. 11 15 oO 
LEAD, Pig, Foreign, per to: 0 0.. 19 5 0| 20 0 6.20 5 o 
lish, W. B..s.eeee0e 15 0.. 22 0 0) 2210 0.. 0 0 0 
Other brands .. 19 10 0,, 19 12 6) 20 15°0.. 21 5 oO 
milled .. 2017 6.. 0 0 0/22 0 0.. 0 006 
Shot, patent ......+. 244606(«(0.. 0 O 0] 2315 0.. 0 0 O 
Red or minium.......++++ eoe | 21 0 0O.. 21 5 0} 22 00.0006 
White, dry......... cocccceee | 20 0 0.. 31 0 0] 2910 0..450 0 O 
Ground in Oll.....cccscsese | 29 O 0.. 31 O 0 28 O O., 29 15} 0 
Litharge, W.B....ccccccccoce | 2415 0.. 25 0 0] 2415 0.. 25 0 0 
QUICKSILVER, per bot. ........| 617 0.. 0 0 0) 8 0 0.. 0 0 06 
SPELTER, Silesian, per ton.. 2115 0.. 0 0 0] 24415 0.. 0 06 
English sheet ...... 23.0 0.. 0 0 0; 3! 0 0.. 32 0 9 
White zinc, powder. . 008.000; 000. 0006 
STEEL, Swedish faggot 1565 00... 000 000. 000 
Keg ecccccccccvcces ° 00 0.. 0 0 0| 15 5 0.1510 © 
TIN, Banca, per cwt .. 413 0.. 414 0) 4510... 460 
Straits, fine—cash .... ° 4819. 49 0} 4410. 00 0 
Prompt 3 months ........, 410 0. 000 460. 000 
English DIOCKS ...sccccssoeee| 411 O.. 412 0) 49 0. 411 0 
eeeeeereceseseesees 413 0.. © 0 0} 410 0.. 412 6 
Refined, in cosesccoee| 415 0.. 0 9 O] 412 0.1. 414 0 
TINPLATES, per bx of 225 sheets 
IC cobe.... 146. 170 170. 1 8 © 
IX ditto... 110 6... 113 OF} 113 0.1. 1 Oo 
IC charcoal 110 0.. 112 0} 113 6. 114 6 
IX ditto.... 116 0.. 118 O} 119 6. 206 
PRICES CURRENT OF TIMBER. 
1867. 1866. 1867. . 
Per load— £34 6/4 % 2% Per load— 2e24ae4ea268 
Teak .....s0ss0+. 9 010 10/11 10 1210 Yel. pine, per reduced C. 
Quebec, red pine .. 3 0 410/ 3 5 415 | Canada, let quality 17 01910 17 1020 0 
yellow pine .. 215 310) 215 310 Qud do... 13 013 0 131018 Ww 
St. John's N.B,yel.. 0 0 0 0} © 0 O O | Archangel, yellow.12 013 0 12 013 lo 
Quebec, cak,white.. 5 5 6 0) 5 0 510 | St. Petersburgyel. lu 101, © lWWlv ld O 
birch...... 310 410] 4 5 415 | Finland ....... 8 09 0 BOW Y 
oov0d oo0od Memel .......... 0000 0008 
+ 310 5 O| 310 5 © | Gothenburg, ye... 9 01010 9 O11 O 
+ $10 6 O| 310 6 0|| white 8 6 8310) 8O9O 
2 0 310] 3 5 310 || Gefte, yellow...... 9 O11 0 10 O11 O 
30 310} 3 0 31y aN acnarels 9 0101) 91011 o 
° 3.0 3 S| 3 5 3 1s || Christiania,perC. 
Swedish ..........117 2 3/2 5 210'| ian-by aby 6b as om 0 18 09 0 
Masts, Queb og vege : : 4 “ge i Piers sees 
|. pine Dec! lank, Du | 
Japinn0 0.601000 0|| prdotin f 91 4 0162 6 
Lathwood,Dantafm. 410 510] 510 6 10 | Staves, per standard M. | 
St. Peter's 610 710} 7 0 8 O | Quebec pipe...... 80 085 0 80 O85 O 
ptered got rs 12m. «Am os eine 6 ‘caine puncheon 30 021 0) © 0235 0 
» whtspruce crown >, > 
StJoha.wht spruce 13 10 1510/13 015 0 |, pip. ...... } 1799190 61700190 © 











M. SCHNEIDER AND THE LEGISLATIVE Corps.—M. Schneider of 
Creusot, whose nomination as President of the Legislative Corps 
is official, declined accepting a seat in the Senate which had been 
offered him. He is wealthy, and cares but little for the 30,000f. 
dotation, and perhaps quite as little for the honour of being the 
last on the list of Senators, The post of President of the Legis- 
lative Corps is much more lucrative, if that be a consideration; with 
a magnificent residence, and rank befitting one who on State 
occasions represents those who repesent the nation. M. Schneider 
has an advantage not possessed by his predecessors,—that of 
considerable experience of Legislative Assemblies. M. Schneider 
was born in 1805; he entered the Chamber in 1846, and left 
in 1848. In January, 1851, he resumed his political career, and 
was for afew months Minister of Agriculture and Commerce. 
He was a member of the consulting committee which sat at the 
Elysée. In 1852 he represented Saone-et-Loire, and was made 
Vice-President of the Chamber. During the session which 
followed the death of the Duc de Morny he acted as President. 

THE INSTITUTION OF CIVIL ENGINEERS. --At the monthly ballot 
the following candidates were balloted for and duly elected:—As 
Members—Mr, Charles Napier Bell, Westminster; Mr. John 
Frederick Bourne, Inspector-General of Railways and Colonial 
we gy Rao sets for the Cape of Good Hope; Mr. John Edward 
Boyd, Engineer-in-chief of the European and North American 
Railway; Mr. William Dennis, Westminster; Mr. John Marley, 
Mining Offices, Darlington; Mr. William Martley, Locomotive 
Superintendent of the London, Chatham, and Dover Railway; 
Mr. Thomas Robert Shervinton, District Engineer, East Indian 
Railway. As Associates—Mr. Thomas Charies Clarke, Assistant 
Borough Engineer, Portsmouth; Mr. William Donaldson, M.A., 
Westminster; Mr. William Hartree, Greenwich; Mr. Henry 
George Hulbert, Bath; Mr. Thomas Jackson, jun., Eltham; Mr. 
Edward Davis Matthews, Resident Engineer, Quebrada Mining 
Co., Tucacas, Venezuela; Mr. Henry Beadon Rotton, late in the 
service of the Government of New Zealand; Mr. Peter Thomson, 
Liverpool; Mr. Thomas Andrew Walker, Westminster; and Mr. 
John William Watson, Contractors’ Staff, Ceylon Railway. 

Forest OF DEAN. —On Wednesday, the 27th ult., a new furnace 
was ‘‘ blown in” at the Parkend Works of the Forest of Dean Iron 
Company, Lydney. It is an iron-cased cupola furnace, 45ft. high, 
15ft. boshes, with five tuyeres, arranged after a design supplied by 
Mr. 8. H. Blackwell, by Mr. James Platt, of Gloucester, engineer, 
&c., who has supplied the whole of the ironwork and superin- 
tended the erecting of it, The blast is heated by two of Player’s 
patent stoves, fired with coal, the gases not being used; one of 
them has three ordinary fire-grates, and the other Mr, E. B, 
Wilson’s patent arrangement of furnace. The company have two 
other furnaces of nearly the same dimensions as the new one, 
blown with three double tuyeres ; their usual make is 150 tons each 
of No. 1 iron of a very pure quality, as the following analysis 
shows :—No, 1 Foundry—silicon, 2°360 per cent.; carbon, as 
graphite, 3°250; sulphur, 0°357 ; phosphorus, 0°000 ; iron, 94°353. 
No, 2 Foundry—silicon, 2°590 per cent. ; carbon, as graphite, 2°630 
sulphur, 0°065; phosphorus, faint trace ; iron, 94°715. The new 
furnace is expected to give a large yield by having a greater hea 
and distribution of blast. 
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THE FRENCH INTERNATIONAL EXHIBITION. | 
Noruixe is easier than to overrate the real value of | 
at exhibitions, unless it be to sneer at and deride them. 
The mere utilitarian, the man of ae and, perhaps, | 
of some great special skill, to whom visible and tangible } 
realities address themselves with a force that shuts out all | 
beneath, or at least all that such men generally are capable 
of apprehending, is very likely to do the former; the idler, 
the pleasure hunter, the “skin-deep ” smatterer, or those of 
the class, which is a large one in Paris at all times, whose 
knowledge chiefly consistsin having professedly seen “a great 
deal of life,” and which knowledge vents itself ina thin and 
flavourless sort of nil admirari, devoid of a vestige, how- 
ever, of the philosophy which really backed the frigid maxim 
of the Roman poet—these are the men alone, who, in sober 
frame, can scoff at these great gatherings, as nought but 
bores and humbugs. It is with some pain that we have | 
seen remarks from “ special correspondents ” in this vein, 
appearing recently in one or two of even our most 
intellectually well-informed, and therefore, influential 
English daily journals, The partially informed man has | 


no right to utter a disparaging syllable where countless | 
objects meet his eye, which, if they be bores to him, are 
only so because he has not the preliminary information to 
enable him to appreciate them, in, perhaps, any one of their 
many aspects, and he must be ignorant indeed, who after 
having sauntered through one of these vast collections, 
finds he is not a better, if not a wiser man, than before. 

Here, as everywhere, “ to him that hath shall be given ;” 
he that has most previous knowledge, general or special, 
will add to his treasure and carry most away. But the 
most genuine and precise acquisitions—of a technical 
character at least—to be derived, are suggested to men 
already advanced to the very frontier of some special 
knowledge; not, perhaps, by anything that theydirectly see 
or handle, with which they were before unfamiliar, but by 
the new train of thought leading to new combinations, 
new uses, arrangements, and simplifications—occasionally | 
to acomplete lifting out of the ruts of re experience or | 
practice—which is frequently suggested by the contact | 
of mind with mind, through observation of the varied | 
ways in which wants and wishes, common to dwellers at far 
distant points, and endowed with materials different in 
kind, or a pen by nature with more liberal or more re- | 
stricted hand, are displayed. This is one, though only one, of 
the most precious advantages that are extracted from great | 
exhibitions; advantages which are by no means very | 
tangible or apparent at the surface, but not the less real 
and great. 

It is possible for a skilled mechanic, technologist, manu- | 
facturer or metallurgist, to say, asmany have already said of | 
the present Exhibition, that in their own department they 
have seen little new to them; but each will come to prove | 
in the after-workings of his own mind, that he has evolved 
novelty himself—even of coinable value perhaps—which he 
would not have done but for the yeast thus mixed with 
his thoughts. It is not alone that these great exhibitions 
show what has been done in the interval dating from the last, 
but they powerfully tend to raise the standard of improve- 
ment to become visible at the next. Indeed, much is 
advanced and improved by each great exhibition that never 
shows directly at the succeeding ones. The benefits con- 
ferred upon the world at large become so diffused that, 
though recognisable in kind, they never can be exhibited 
or estimated fully in degree. 

Those who studied with most care the Exhibitions of 
1851, 1855, and 1862, are able to trace in many classes of 
objects their influence, as by a sort of hereditary descent, 
upon the advances now visible in 1867. Particular in- 
stances enough of this will occur as we pass in more special | 
review several of the classes of objects yet to engage us. | 

These observations, trite enough it may be said, seem 
not uncalled for by the style of remark one hears fre- 
quently now, that this Exhibition, although very large, 
is not characterised by anything very new. In a certain 
indefinite crude sense this is a fact. Nothing appears 
npon the very surface to mark a new starting point 
of human power—we have nothing that promises to 
supersede steam power, nor gunpowder; nor a near hope of 
navigating the air, or boring to the centre of the earth. 
But such things never happen—every great advance in 
human material progress has been led up to ] the gradualand 
unseen hiving of variouskinds of knowledge culled from very 
varied directions, until at length some oneman connects them 
by something else, which may be no more than his own 
clear insight of them as a relational whole, and from that 
moment a new power is given to men ; Prometheus has | 
again snatched the celestial fire and brought it upon earth. 
Faraday’s discovery in 1831 that dynamic electricity might | 
be induced, by passing an armature clothed with a coil of | 
insulated wire, orm the poles of a permanent magnet, 
did not seem to promise much to the utilitarian, nor to | 
have much of interest beyond the cabinet of the physical | 
philosopher; but it has slowly evolved the whole of the uses | 
to which magneto-electric machinesare now put—kinematic, | 
medical, metallurgic, photogenic. Not very long since | 
Wilde saw that he could make a small permanent magnet | 
supply the origin of magneto-electric induction in ma- 
chines whose electro-magnets may be increased to almost | 
any size, and with correspondingly powerful final effects. 
Then, but a few days since, Siemens and Wheatstone see 
almost together that there need be no permanent magnet 
at all, unless, indeed, our planet itself; and describe the | 
means whereby any bar of iron, placed parallel to the 
earth’s axis, and so becoming an induced magnet, may | 
become the seed, as it were, from which any crop of electric 
energy, however vast, may be produced by mere me- 
chanical “work.” These latest —but far from final— 
results of Faraday’s mind, published nearly forty years 
ago, will be seen in the _— Exhibition producing 
effects in heat, light, and chemical action, and recon- 
version into work, upon a scale that will amaze and amuse 
the multitude; but who shall say what may result before 
another exhibition shall have come after the present, from | 
the workings of some single mind already familiar with | 
the long road upon which those before have trod, elicited | 
by the phenomena, upon the huge scale upon which they 


| 
} 


| 





| eundo, 


| not have done—had all Europe, bowing to his will, 
| gathered to Paris its myriads like the swarming slaves 


| the grand army, and might have vanquished even winter 


| present, but they are the indices and prophets of the 


| tional cases out of view, there is no present sign of extor- 


|of the lower stratum of our middle classes, though 


| with a serious waste of time and temper. 


' success of the Exhibition, could not more effectually pro- 
| mote it at any one point now, than by effectually improving | 


will here be shown. It is equally true here of these par- 
ticular machines, and of the march of discovery and im- 
provement—that is, discovery usefully applied—of which | 
we have taken them for an illustration, vires } 





wirit 
And we may say the same of this Exhibition 
itself, considered as a whole. The mere ibility of 
having levelled the hill of the Trocadero, built bridges, 
filled more than fifty acres (including annexes) with objects 
the most ponderous, or delicate, or precious, collected Sane 
nearly every part of the habitable globe, and constructed a 
vast building covering half as many acres, to say nothing 
of minor ones—which, though many of them large struc- 
tures in themselves, may be reckoned by dozens—to con- 
tain the more perishable or valuable of this enormous 
whole; the mere possibility of this, has been the resultant 
of the three or four t powers over nature that science 
has placed in human hands during the last fifty years, but 
the basis of knowledge issuing in which was being silently 
laid for 150 years previously. 

In 1811 Napoleon the Great could launch into the heart 
of Russia more than a million of armed men, but he could 


that built the Pyramids—what under the government of 
his nephew has been done in less time than that of the 
Moscow campaign. If Napoleon I. had had a line of 
railway communicating with his base he could not have lost 


itself; and how different then might have been the after 
fates both of the great Emperor and of Europe and of the 
world. Such like are the exoteric reflections that these great | 
exhibitions, viewed as a whole, crowd upon the thoughtful 
mind; they are not only exponents of the past and the 


future. Of this the highest and most important aspect of 
which they are capable—one that shielinatie church- 
men, philosophers, legislators, statesmen, cannot fail to 
ponder—we will only say he that hath ears to hear and 
eyes to see, let him bar and see. Having said as much 
as we need—perhaps some may think more—upon the 
higher or less tangible aspects of these great gatherings, 
we shall descend at once to the very humblest, though | 





| perhaps not most prosaic, view of this existing Exhibition, | 


and express our belief that to the vast multitude who 
will no doubt visit it mainly to gratify curiosity and enjoy | 
amusement, there is no fear of their being disappointed, | 
and that they had best not let themselves be led astray | 
by the silly ineptitudes of shallow “ Paris contributors ” 
to our English journals, as to the inconveniences that Paris 
thronged, is assumed to be about to present. 

There has been some advance in prices at all the hotels, 
—some average increase to those for lodgings, but, excep- 


tion, nor is it very likely that there will be any of a 
general or notable character. The natural habits of Paris 
supply it too abundantly with hotels, lodgings, and all the 
other modes and means of temporary life to make ex- 
tortion easy, even where it is possible; and our readers 
amongst those who are called the working classes and 
just above these, of whom there are many—need not be 
deterred on the score of expense from visiting a capital 
where at all times, and independently of the Exhibi- 
tion, there is more to instruct, collected and accessible, 
than in any other in Europe. Still the general want 
of the power of speaking French which is charaeteristic 


not so characteristic as it is of Americans, must tend 
to needless expenditure in Paris; and it would be a 
very worthy object for our wealthy manufacturers in 
Great Britain to endeavour now, while there is time, to 
organise arrangements by which our English superinten- 
dents and workmen might be cheaply transmitted to 
Paris and back, and taken care of, within certain limits, by 
a corps of interpreters and guides while in that city. 

In one respect, at least, some measures of decisive im- 
provementare needed, namely,the provision of greatly larger 
means of transport from all the railway termini to the 
Exhibition, and more especially from the heart of Paris 
itself—which we may call about the Institute on the one 
side of the river, or the Tour de St. Jacques at the other 
—to the Exhibition. Nothing would more effectually 
meet the need than the extension of the Chemin de Fer 
Americaine from its terminus, which now exists at the | 
Place de la Concorde, along the North Quay, to as high a : 
— as possible up the river—perhaps to the Hotel de | 

Ville; or it might turn there, and get back to the Place | 
de la Concorde by the Rue de Rivoli, which would avoid 
double lines, or crossing traffic, in the more crowded parts | 
of the route. 

Cab fare—to use our English term—is so high in Paris | 
that it will form a serious addition to the cost of seeing | 
the Exhibition ; and without great loss of time, or by | 
hired carriages, or by private conveyance, there is really | 
no way of reaching the building from the heart of 
Paris at present except by the American street tram- 
way, which, whatever it may have done in London in 
Mr. Train’s hands, works here admirably well. As to 
the omnibuses, they always seem complet; and, whether | 
full or not, the ticket-for-place system is attended | 
The French | 


Government, which seems so resolved to make a financial 





the internal means of getting to and from it at Paris. | 
If the right to ply in Paris temporarily could be obtained | 


|—and there probably might not be much difficulty in | 


securing such a concession— it would be a capital specula- 
tion for some energetic London cab proprietors to send 
over some two hundred or three hundred Hansom cabs and 
horses to run during the summer from the Rue Rivoli to 
the Exhibition, back and forwards, and nowhere else. 
The Paris carriage fare is practically about sixteenpence. 


| The decisions arrived at by the Imperial Commission are, 


in many respects and frequently, very arbitrary, and if 
carried out rigidly as “y all still profess to be, must 
prove very prejudicial to the true value of the Exhibition 
and to the interests of very many of the exhibitors. 


| judgment upon them. 


The jurors were called er upon the 3rd inst. for 

the formal installation of the juries, but though there was 
enerally a tolerable attendance of Frenchmen, there were 

ut few foreigners present; and in one of the classes (53) 
with which we are directly concerned there was but one 
Englishman present. Nothing, it would appear, was reall 
done, but it has been officially intimated by the Britis 
executive that the Imperial Commission say that the work 
of the jurors must be completed on the 15th inst. We 
hesitate not to affirm that with any justice to the exhi- 
bitors, whether British, French, or others, the duties of the 
jurors cannot even be properly commenced before the 
15th inst., if so soon; and that any decisions or even exami- 
nations commenced before about that time must prove 
partial, incomplete, probably unfair, and useless for any 
real purpose of deciding relative merit. 

Things innumerable are still in packing-cases, square 
perches of floor are covered with machines and apparatus 
not yet put together; there is scarcely a label or an exhi- 
bitor’s name upon a single article of any nation, so far as 
the great zone of machinery is concerned; so that to 
attempt juridical decisions under such circumstances seems 
almost too absurd to be persisted in. French exhibitors 
would be far from escaping free of injury; upon us 
English it might fall possibly a little less heavily; but 
Prussia would suffer, with some other countries, the most 
of all. These remarks will sufficiently confirm, with the 
remainder of this article, what we stated in our last im- 
pression, that to begin to describe and discuss in detail in 
our columns objects in so incomplete a condition would be 
almost as unfair and as useless as to sit in solemn jury 
In the conclusion of our last 
article, however, we endeavoured to convey to our readers 
some notion of a few of the more prominent objects that 
will meet their eyes when they shall become visitors to the 
Exhibition, and we now proceed to fulfil this in part. 

Resuming our tour at the point where we left off last 
week; we enter the Prussian department. Prussia, like 
France, is about half finished in the placing of her 
machinery, and little is to be seen after passing the 
southern central avenue till we arrive by the gallery at the 
point where it is spanned by a splendid fagade of Silesian 
marble, sculptured by machinery at the works of Messrs. 
Schleicher, of Berlin. As an architectural work of in- 
trinsic value this is unequalled within the building, and it 
is needless to say that it has no compeer amidst the stucco 
work of the park. The design is by Herr Von der Hude, 
of Berlin; the oak outside doors are grandly carved by 
Schaar and Rehse, and the iron fretwork ones within bear 
the name of Hauschild. 

Herr Krupp has not disdained to avail himself of so 
fine a background in placing his 40-ton steel ingot, flanked 
by his celebrated ordnance, the largest of which, a 13in. 
gun, has not yet arrived; but there is a 9in. breech-loader 
rifled with thirty-two grooves, and many interesting 
specimens of his unequalled products, A hammer on Has- 
well’s patent is in position close by, and a large apparatus 
from Magdebourg for the distillation of alcohol a little 
further on, whilst Hein Brothers of Offenbach, exhibit a 
large selection of tools. We now pass into Austrian 
territory, and are amongst locomotives. Messrs. Sigl, 
of Vienna, have two, one of which has been working 
on a Russian line, and between them they have 
placed a vertical compound engine. M. Emil Kepler, of 
Esslingen, Wiirtemberg, exhibits one of our foreign con- 
tract Indian engines, and beside it, rather thrown into the 
shade, is a small and shabby locomotive, by Kraup, of 
Munich. The machinery in this section is driven by a hori- 
zontal engine from a French workshop, the Austrians not 
having sent their driving engine in time. Before leaving 
Austria we may mention that the Austrian State Railway 
Company have sent in an engine of theirs, which was ex- 
hibited in 1862, and is now shown in order to prove its 
good condition after the performance of a long mileage 
during the last five years. We expect to give some in- 
teresting particulars respecting the working of these lines. 

Switzerland follows Austria, and has most of her space 
within the building devoted to the spinning machinery of 
Messrs. J. and J. Rieter, but her other leading firms are 
well provided for in an annexe. Spain, Portugal, and 
Greece are traversed in a few steps, and display very little 


| of anything just now, and certainly nothing that would 


interest our readers in the way of machinery; but beyond 
them comes the Swedish trophy of iron, which is a history 


| in itself, 


Russia has a small but tolerably well-filled space; she 
shows some guns, and a bin. plate very neatly punched 
through with round shot, but we rather suspect her 
artillery could do a little more than we see here. 

Italy, as we have said before, is nowhere, and we have 
no reason to suppose that she will much improve her posi- 
tion, in a mechanical point of view, by opening the piles of 
cases which fill her 3 

China has only a few dirty-looking boxes and the proba- 
bility of some gold-leaf display to boast of. 

America, who is next door, has opened out very much of 
late; she has the largest Ver machine in the Exhibition, 
by Sellers and Co., of Philadelphia; and an enterprising 
member of that most inventive race has brought over a . 
new and interesting construction of machine for printing 
off on soft paper the moulds for stereotype casting. 

The American locomotive, in an annexe close to the 
position of our own in the main building, is a marked 
illustration of an opposite state of feeling to that enter- 
tained by our own exhibitors. The Lord Mayor himself 
does not undergo the journey of his inauguration day 
in a more splendid state coach than this elaborate speci- 
men of Brother Jonathan’s work, which however good 
it may be in finish, is not accompanied by compactness 
of design, and is quite spoiled by the attempt to make 
it look grand. 

And now we havecometo Old England—her space is about 
a sixth of the machinery gallery, and is occupied to the last 
inch, most of the machines having already worked. To 
give a resumé of the names of our friends here would be 
simply filling up space for nothing; we will go regularly 


‘through their exhibits, both here and in our large 
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annexes, from week to week, giving due honour to men 
who, whilst steadily pursuing their legitimate objects, have 
in every way done honour to the land of their birth. 
Their section concludes the circuit, and joins France at 
the point from which we started. jf 

In approaching the territory of our countrymen we feel 
more than ever that our present notice must be inade- 


quate, even as a passing mention, of those who are present | 


to represent English mechanical skill. In each branch we 
have generally one of the first makers, and after them a 
following of younger houses; but, although the space 
allotted to English machinery is large and crowded to 
excess, we cannot but think that, on the whole, a much 
greater number of firms might have been expected to 
attend. Probably every French engineer, no matter on 


how a small a scale, is represented in some shape, and 
. a . | 
generally in a conspicuous manner, with plenty of room, | 


whereas the English exhibitors present may perhaps make 


five per cent. of our mechanical strength, and these same are | 


squeezed into quite inadequate quarters. 

The ground covered, therefore, by French machines, 
both inside and outside the building, and the general effect 
they produce as compared with those of England, is out of 
all proportion to the real constructive activity of the two 
countries. The French are at home, and it is compara- 
tively easy for them to exhibit ; moreover, as machinists 
they scarcely existed in 1851, and made but a small show 
in 1855 or 1862; therefore they are not tired of the sub- 
ject of exhibitions in general, as a great majority of our 
own producers are, and they have gone into the thing 
with a will, and we must say with great success, 

Whether we look at the difference between the French 
mechanical displays in 1855 and 1867, or at the marvellous 
difference between the mechanical producing power of the 
country at the time of the first French Exhibition and the 

resent one, we cannot but admit that the progress made 
ion been astonishing; and were it not for our own 
superiority in raw materials, that progress would be to us 
startling, if not alarming. France has taken up every 
known subject of mechanical engineering, and we must 
say that, so far as we can see at present, there are very 
few of them in which she is seriously behind us—whereas, 
in some cases, the palm of merit must be awarded to her 
exhibits. To say that she copies us is no more than to 
say that we copy each other at home, and in an Exhibition 


which transcends in size and in the enormous quantity of | 


labour which it displays, but falls short in showing any 
marked originality of conception, this is a fault that will be 
passed over. 

But to return to our walk round the gallery in which 
we have halted whilst thus comparing the position occupied 
by England and France at this really great Exhibition. 
On leaving the United States—which, by the way, appears 
to have annexed the territories of Mexico, Brazil, and the 
River Plate, so far as machinery is concerned—we cross, 
not the Atlantic, but a red worsted rope, and are at once 
on English ground, and feel ourselves comforted by the pre- 
sence of Shand and Mason and Merryweather’s fire-engines, 
which are the first objects to strike the eye in our own 
section. 


sion having determined that, if the building is to be burnt 
down, it shall not be from want of means to put out fire so 
far as they are concerned. Besides walling off the art 
department completely, they have faced the part of the 
roof which rises above the others in their section with iron, 
and placed large tubs, intended to be filled with water— 
alas! except from the clouds, none is to be had at present 
—over the roof itself. They have taken down Messrs. 
Clark’s shutters, which did close the entrances to the art 
galleries, aud replaced them with double sheet-iron fire- 
proof doors, so that the place has now somewhat the con- 
struction of a safe, with extensive preparations for its in- 
undation—all but the water, which seems as yet to be under 
the consideration of the Imperial Commission. Next to 
the fire-engines, on our right are the carriages, of which 
there is a large and excellent show by upwards of forty 
exhibitors, amongst whom, however, many first-rate 
makers are conspicuous by their absence. 

To digress a little, we may here state that all the nations 
that make locomotives come out pretty strong in proportion 
to their reputation, except America. England has locomo- 
tives, all excellent samples, by the following makers :— 
By Stephenson and Co., Newcastle-on-Tyne, a six wheeled, 
with inside cylinders and driving wheels in centre of 
length. This engine, so far as could be judged, presents 
no specialities except an approach to what it is to be 
hoped we shall rapidly arrive at everywhere, a good shed 
upon the foot-plate to shelter the driver and stoker. In 
this there is the usual vertical transverse metallic screen 
with glazed eyes in front of the driver, but the top has 
been raised, and the plate of the screen bent backwards at 
an angle of about 120 deg. with the vertical part, so as to 
form a partial penthouse, and such will no doubt throw 
off a great deal of rain that otherwise must reach the 
driver's throat and chest, and cut-off a great deal of the 
eddying wind which, in going head to wind behind a flat 
screen, makes it almost worse than none. 

Kitson and Co., of Leeds, show a fine substantial job, not 
materially different in general design to the preceding, and 
with cast steel tires to all the wheels; but this, though not 
apparently intended for a foreign climate, has a complete 
penthouse for the driver, and neatly arranged for the con- 
venient handling of the engines. 

The Lilleshall Company exhibit also a locomotive with 
steel tires, the driving wheels of great diameter, and the 
boiler fed by injectors. 

These engines have been all sent, painted of a light warm 
gray colour as to the parts not bright, and look remarkably 
well. They present nothing that struck us upon the cur- 
sory examination we alone were able to afford, as being 
novel, but the workmanship of all is superb. 

Amongst the minor English locomotives is a small one 
by Hughes and Co., of Loughborough, which would be 
probably designated as for contractors’ use, thought fit for 
a good deal more, It has four solid cast iron wheels (pos- 


Indeed, in one form or other, these machines are | 
to be seen all over the English department, our commis- | 


sibly of malleable cast iron), with shrunk tires, coupled, a 
saddle water tank, and Roscoe’s patent automatic oil 
lubricators fitted for the valve face and cylinders. 
Close to this is a remarkable little locomotive for steam 
ploughing by John Fowler and Co., of Leeds—the most 
complete finished and painted dapper maccaroni of a 


| . . . 
steam - engine we have seen. The total weight is | 
reduced to a minimum, and even with the attached clip | 


hardly leave tracks deeper than those from a farm cart. 
| It struck us, however, why might not the cast iron cli 


8 
of those patent clip pulleys be greatly reduced in ne 


by making them of wrought iron, either rolled in lengths 
and sawn or sheared asunder, or of steel forged in moulds 
under the steam hammer. 

Amongst the foreign locomotives the Germans and 
French come out strongly, and we doubt if anything ex- 
hibited on the present occasion marks a more distinct ad- 
vance and wide extension of manufacture since 1862 than is 
here shown. The French, whose admirable mechanical and 
mathematical education is attended with one effect, whether 
bad or good, that they are ready to face any difficulty in the 
way of kinematic combination, in order, if it be necessary 
to carry out a pre-arranged design presenting a definite 
advantage, and who carried this not long ago to an excess 
in some of their locomotives, that issued in a good deal of 
apparent or real complication, awkwardness and weakness 
of parts, have come to soberer views. Very few of those 
extraordinary crocodiles with double eccentrics carried on 
the top of reversed cranks on the outside of driving wheels, 
or other like parts and limbs of these wonderfully and fear- 
fully made creatures, are now visible, though even yet they 
have not totally disappeared. The type has everywhere 


been simplified upon the whole, and the workmanship has | 


kept pace with the advance. The German engines, too, 
are enough to prove that the day is rapidly arriving when 
the whole Continent will supply itself with locomotives, 
and when our English locomotive trade must be confined 
mainly to home, Indian, and colonial supply. 
get a still ruder shock here—another startling proof that 
foreign competition with England in engine making is very 
|far from being “a bugbear,” as we recently heard one 
| of our own great engine makers in public term it, by seeing 
an engine ordered for India—the Delhi—and made in Ger- 
many. 
| cumstances of the order; indeed, the engine was not even 
| put together. It comes from the Maschine Fabrik of 


Eslingen, and designed by Herr Emil Kessler, the ——- 


| tending engineer of the concern, as we were informec 
Messrs. Sigl, who have establishments at Vienna, Neu- 
| stadt, and Berlin, show, from the Neustadt Works, an im- 
mense eight-wheeled engine, all coupled, and fixed to work 
up to a pressure of eight atmospheres. From the Vienna 
Works a locomotive upon the plan denominated “System 
Hall,” a six-wheeler, four of which are coypled, and with 
outside cylinders, which are the type, in fact, of all the 
| German, and nearly all the French engines, and which, not- 
| withstanding the Stephenson practice to the contrary in 
| England, we hold to be the right type. 
The Maschinen Fabrik von Osterreiches Staats, Eisen 
Gesellschaft, of which Mr. Haswell is the manager, have 
| produced a huge ten-wheeled engine, six wheels being in 
pairs on three separate axles and four upon a “ bogy;” all 
| these wheels are coupled, and there is some very ingenious 
| but a little complicated arrangement, of horizontal and 
short vertical, with diagonal connecting-rods, by which, 
| while the action from the piston is constantly acting upon 
| the whole of the wheels, th 
| with its frame, to swivel out of square in passing round 
curves. There are steam brakes to this powerful engine, 
the brake blocks pressing upon the top edge of the tires; 
but potent as the arrangements seem to be, they struck us 
|as being wholly inadequate to control the action of this 
| huge mass, especially upon such steep gradients as it is no 
| doubt intended for. The cylindersare outside, and of great 
| size. The wheels being small and the stroke long, the 
|cranks and connecting-rods, at the lowest vertical point, 
| come very near the level of the top of the rails, too near 
| for safety as it appears to us, upon any line where a loose 
stone or the like may roll down against the outside of the 
rails. The boiler has a relatively small fire-box and very 
| long tubes, and is fixed to work at 100Ib. (Austrian) 
| pressure, which is probably upon the circular inch. The 
| foot-plate and coke bunks are very commodiously arranged. 
| The boiler is fed by injectors in duplicate. The workman- 
| ship is very fair, and we saw it under all the disadvantages, 
as to power of deception, of dirt and no paint. 
Krauss and Co., of Munich, have a four-wheeled coupled 
outside cylinder engine, nothing very remarkable in design, 
| and fairly passable in workmanship. 
| The Maschinen Gesellschaft, of Carlsruhe, also produce 
a six-wheel coupled engine, a marvellous change for 
| Carlsruhe since we first knew it as a quiet sleepy old 
| ducal town, without even a foundry within its precincts. 
Amongst the French locomotives is an engine by Ernest 
Gouin and Co., Paris, one of those prodigious machines 
with four cylinders and twelve coupled wheels which have 
been already described and illustrated in this journal and 
| elsewhere in England. 
| From the ateliers of the Chemin de Fer, Paris and 
| Orleans, of which M. Forquenot is managing engineer, 
comes also a very large ten-wheeled engine, all coupled 
| with two outside cylinders, the valve motion, the link gear, 
all outside, and the eccentrics perched outside the wheels 
upon the ends of reversed cranks. We cannot commend 
| the design as a whole, but the work is very good. 
There is also a locomotive from the workshops of the 
| Chemin de Fer du Midi, with two outside cylinders and 
six coupled wheels, which, without being able to vouch for 
| proportions, but for general plan only, we may pronounce 
a we simple and substantial job. 
| ereis another engine from the Atelier de Lambert, Paris, 
and one from the works of Graffenstaden for the Chemin 
de Fer de l'Est of France, upon six coupled wheels, which 
possesses very great excellence. 
|" A small, but in proportion heavy little engine for a 





Inc leed, we | 


hose of the bogy are at liberty | 


drum for the wire rope it is so small that, in being dragged | 
along a hedge-row, or across a ploughed field, it would | 





We had no opportunity for ascertaining the cir- | 


| 








| ina visible and complete state. 


narrow gauge line (about one metre), is seen near these last 
but without any maker’s name or place visible upon it so 
far. This is an outside cylinder six-wheeled coupled 
engine, with link valve motion, and carrying its own water 
tank in front and below the boiler framing; the workman- 
ship is nothing to boast of. : 

And amongst that class of novelties in connection with 
locomotion which the profane practicality amongst engi- 
neers and mechanics are in the habit of designating 
“dodges,” and which are always amongst the most ‘sugges. 
tive and fruitful of things that are seen at these 


| exhibitions, whether they are practicable or not, is a 


good working model of a French scheme for lifting or 
helping heavy trains up short and sharp inclines by putting 
at their back by air driven into the brick tunnel in 
which the train is enclosed, from a reservoir; the details 
were incomplete when we glanced at it. 

These, though all noteworthy examples, we suppose we 
need hardly say do not exhaust what is shown even by the 
three principal manufacturing nations of Europe in this 
one category. 

The marine engineering and other naval constructions 
are intended to be placed in an annexe building close to the 
edge of the Seine, and below the level of the roadway 
between the quay wall and the end of the park next to it. 
The approach to this is by a brick tunnel for foot passengers 
only, with an asphalte floor, placed beneath the road. Upon 
this same strip of land, along the edge of the river, several 
ether very large annexe sheds are now in process of 
erection which are to contain turbines, water-wheels, and 
probably much other machinery, but some of these sheds 
are not yet even in the skeleton framing of the woodwork 
of which they will consist complete. The English nautical 
shed is itself complete, but is mainly full of packing cases 
yet unopened. <A large pair of trunk horizontal engines, a 
small high-pressure pair, with boilers and twin-screws for 
a man-of-war launch, by Messrs. G. and R. Rennie, and 
several fine cases of models of ships, by Samuda, Laird, 
the Blackwall and Millwall companies, and some others, 
are all, as yet visible. Except the horizontal engines of 
the Creusot Company, there does not seem to be another 
large engine of the marine type by any foreign nation yet 
There is, therefore, as yet 
little to dilate upon as respects these special prime movers, 
and we should think some difficulties thus interpose to jury 
decisions upon them. The engines of Penn and Co. are 
not even yet landed, if they have reached Paris at all by 
the Seine, which is still many feet above its normal spring 
level. A very capital example of a sort of fixed overhead 
traveller crane or gantry, adequate, by the eye, to probably 
eighty or 100 tons, has been fixed upon the river edge just 
at the upstream side of the Pont de Jena, and, therefore, in 
the French department. This consists of two wrought iron 
parallel plate girders overhanging the river lengthily, 
and sustained upon four vertical cylindrical columns of 
short lengths flange-bolted together. The gear is all of 
the crab-purchase character, placed upon the platform 
between the landward end of the two girders, and from 
these crabs pass the chain falls, which act upon a quad- 
ruple set of purchase-blocks and hooks. The whole 
arrangement is simple and substantial, but the vertical 
lift is not very great, and the horizontal landward and 
riverward range limited enough; still it commands the 
railway, which runs between the four pillars parallel! to the 
water’s edge. This has been used to land a good deal of 
the French machinery, but we do not see how it is to be 
available at the English side of the bridge with con- 
venience; and the only semblance of a crane which we 
observed at the English river side is a clumsy derrick, the 
back frames of which are loaded down merely with large 
heaps of pig iron. 

As respects fixed steam power, or for land use, Hick, 
Hargreaves, and Co., of Bolton, show a Corliss condensing 
engine, with some slight modifications in the valve gear of 
the original American, and of the German forms of this 
very elegant, but a little uncertain, class of engine. The 
claw clutches of the steam valves are here made double, i.e., 
catching both above and below, with but doubtful advan- 
tages. The engines are of admirable workmanship, and 
they are worked rather faster than most German examples 
admit of with advantage, but whether or not there be an 
advantage here, or more haste and worse speed, the 
indicator diagrams, if any shall be taken, can alone prove. 
But as to fast working engines, and wisely adjusted parts, 
we suspect that here, as in 1862, there will be nothing in 
the Exhibition to surpass the Allen engine, as designed 
and exhibited by Mr. Porter, who brought the form from 
America in that year, and which bas been constructed by 
the Whitworth Company, Manchester, with whom Mr. 
Porter has entered into commercial arrangements for 
the construction of these engines, comprising also his 
patent centrifugal governors. Mr. Porter has, with 
characteristic American energy, been early in the field, 
and, as a British exhibitor, had his engine at work upon 
the 3rd of April, when we saw it running noiselessly 
and smoothly at 800ft. piston speed per minute. The 
engine is of considerable power—we will not venture at 
present to say what—and is a condenser, and possesses, in 
addition to all the peculiarities of the original valve gear, so 
admirably connecting expansion and governor—the latter 
so delicately sensitive—some further improvements in the 
construction of the balanced slide valves, and a form of 
condenser and air pump, which is to a certain extent novel 
and well suited to a condenser intended to travel at such a 


pace. 

Sig], of Vienna, exhibits a fixed double cylindered (Woolfe) 
beam engine, standing upon independent framing, which 
derives, or is paewamen to derive, most of its horizontal 
stiffness from the central conical and open-sided hollow 
column beneath the beam centres. It is a pretty looking 
engine, and a very good job in point of workmanship, but 
to the practical eye looks very likely to prove flexible in 
its supporting framing. 

Schmidt, of Vienna, shows a horizontal Woolfe engine, 
a condenser—ugly in proportion, but of good workman- 
ship; and Messrs. Powell, of Rouen, exhibit also a pair of 
coupled double vertical cylinder Woolfe engines, a very 
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iseworthy job ; 
| sae - of coupled vertical double cylindered Wool 


engines, upon cast iron foundation plate and plinth, and 
with cast iron framing to carry the beams, which has been 
specially prepared to range en suite et en projet with the 
cast iron framing of the Exhibition gallery of the 
machinery zone, close to which they stand. These engines 
are intended te drive a large suite of wool-spinning 
machinery, by Messrs. Pierrand, Parpaite et fils, of Rheims. 


It is rather remarkable to what an extent the double | 


cylindered construction of Woolfe engine is being now run 
upon, or at least exhibited, upon the Continent. We shall 
return to the question of its theoretic advantages. It is 


also noteworthy that the horizontal construction of large | 


engines, Which formed so prevalent a foreign type in 1862, 
is not quite so widely visible now. Messrs. Galloway, in the 
British area, have a good example of a pair of horizontal 
evlinder engines with all the framing cast hollow, accord- 
to the Whitworth plan for heavy tools. 

Of course no exhibition could have taken place without 
a great compressing machine, so one is sent by Mr. Stenson, 
of Holborn. 

Returning to the English department, we find that 
hydraulic machinery and turbines are represented by 
Messrs Williamson Brothers of Kendal, and Gwynne of 


London ; and wood - working machinery, by Messrs 
Worssam and C. Powell. The Mayor of Rochdale has 


stolen a march on his competitors, by a “* donation ” of one 
of the historical blinds representing Rochdale, and bearing 
upon it a picture of one of his deal frames; though a very 
good thing in its proper place, it should never have 


mounted itself beside the conceptions of Smeaton, Watt, | 


and Stephenson, A very simple electro-magnetic engine, 
designed by Mr. J. Moore, is shown by the Electro-plate 
Company. : 

The motive powel -engines in the English section, are by 
Hick, Hargreave, and Co., a Corliss engine; Galloway and 
Co., a pair of horizontals, of compact and massive con- 
struction ; two portables by Ransome and Sims, worked 
by steam from the main boilers, and besides the 
foregoing there are horizontals by Fox, Walker, and 
Co., of Bristol, and the Whitworth Company, Man- 
chester. In many instances exhibitors employ their own 
engines to drive the machines they are exhibiting, as 
for instance, J. Robinson of Salford, who has a pair of 
diagonal cylinders attached to his large cloth-finishing 
rolls, and Messrs. Gwynne, who drive their centrifugal 


pump by « high speed horizontal, which, when it goes to | 
work, will probably take more steam than the boilers can | 


give whilst driving all the other machinery. Messrs. 
Galloway's engines are the largest in the English section, 
und are certainly a model, so far as regards strength of 
construction and compactness. 

The English section, however, is altogether deficient in 
the class of large stationary engines of which the French 
tine specimens. 
for the textiles, we are well represented. 
Messrs. Platt Brothers have a stall which, though not s 
large as that of Messrs. J. and J. Rieter, their only 
compeers in point of completeness, has yet every branch 
of the spinning business .exhibited in operation on ma- 
chines the construction and finish of which are beyond 
criticism. We can only enumerate some of our other 
exhilitors in this and cognate appliances; they have most 
of them brought forward special machines or improve- 
ments, which we hope to describe in turn. Amongst them 
appear the firms of Urquhart, Lindsay, and Co., of Dundee ; 
Smith Brothers, of Heywood; Cook and Hacking, of Bury. 
Livesey, Hencle, and Co., Blacxburn; and G, Hattersley 
and Son, Keighley : who are all exhibitors of looms. 

Baraclough and Co., of Gaythorn, Manchester, show 
cord and wire rope machines, and the Batley Chamber of 
Commerce, a rag tearer: and Mr. B, A. Murray, the so’i- 
tary Lrish exhibitor in this class, (there are only five or six 
appearances from the land of Fenians, amongst the two 
thousand representatives of “Grande Bretagne et Irlande” 
as it is everywhere posted up,) has a silk throwing and 
twisting machine. Lawson and Sons of Leeds have flax 
machinery,and Howard and Bullough of Accrington, Brook 
Brothers of Huddersfield, J. Ferrabee of Brinscombe, 
Stroud, and G. R. Lister of Dursley, show various 
appliances connected with the manufacture of cotton and 
wool. We must not pass without saying that Clayton’s 
brick machine is to the fore, though only just put up. A 
range of cases against the outer wall, under the objection- 
able Rochdale window blind, exhibit some splendidly got 
up locomotive and railway carriage springs and buffers, 
by Turton and Sons; and boiler tubes, by J. Russell and 
Sons, Wednesbury, John Russell and Co., and Lloyd and 
Lloyd: some of those by the first-named makers are up- 
wards of 15in. diameter. 


have so many 
In machine rm 


. , . | 
Powis, James, and Co.’s bandsaws underwent an exami- | 


nation by the jury onWednesday last, when a very general 
visitation was made in the British machinery department, 
which seems to have been rather spitefully seized upon by 
the Imperial Commission for immediate adjudication, be- 
cause it has had the presumption to say that it is in 
general ready; some exhibitors will, however, suffer for 
being rather behind their neighbours, in some cases be- 
cause they have not yet been provided with steam and 
water. Messrs. Tangye have an interesting stall of their 
special productions; we saw one of their little hydraulic 
jacks lifting a great French crank shaft, which looked big 
enough to crush it. Saxby and Farmer's signals are there 
also, and the Post Office has set up a model railway, with 
three post-office vansand apparatusfor picking up theletter- 
bags at road stations; the contrast between past and pre- 
sent is well shown by the model of an old mail coach op- 
posite. The North Moor Foundry Company have some 
fans and turbines, and rising immediately over them is 
the Victoria Gold Pyramid, 62ft. high, with a 10ft. square 
base, representing all the gold produced in that colony 
since 1851. And now we have arrived again at the point 
from which we started with the Emperor last week. 
Resuming once more our general notice, we find, 
amongst other land engines, a large pair of vertical 
cylind« red coupled winding engines, erected upon framing, 


and Le Couteaux, of Paris, has a = | 
e 











with all their drums and ean, brakes, hand gear, | 
} 


&c, &e., complete, by Messrs. Quillacq, of Anzin, a very 
good job indeed, though for winding work we are not to be 
understood as wholly endorsing the vertical cylinder plan, 
at least in this type. All the engines, as our readers are 
probably aware, are supplied with steam from boilers set 


in various buildings throughout the park, and the supply | 


of steam seems much better so far, than it was in 1862. 
Water is also supplied by mains going, we believe, quite 
round the building in wrought iron tubing, but of the 
supply of this there are at present some complaints. 

The British boilers, by Galloway and others, five in num- 
ber if not more, are set under a building, or rather a roof, 
stated to be taken from the design of Syud Osman mosque, 
at Ahmedabad, in India. It is a heavy wooden framed 
roof with half-melon domes and pent, outside of these, 


and resting upon hollow terra-cotta columns, in the interior | 


of which are sixteen wrought iron round bars of no great 
diameter, which really sustain not only the whole weight, 


but all racking or torsion that may be produced by the | 
Should there occur in July next one | 


effects of the wind. 
of those sudden roaring storms of hail and wind not quite 


unknown in the latitude of Paris, we should not be at all 
yet visible, is a nicely mounted, little but powerful 


surprised to hear that this Oriental reproduction had sud- 


denly collapsed upon the stokers, who are luckily in the | 
| by Nielson, made under Alley’s patent, in the British 


underground storey, so that though they may be scalded 
to death or roasted, their friends will have the satisfaction 
of finding their corpses uncrushed. 
suppose, this is a sample of British R. E. architecture. As to 


its esthetic details of the mixum gatherum order, we fear | 
Mr. James Fergusson, who has so well described the | 


original mosque, would need a good deal of ciceroning 
before he would recognise his acquaintance again. 
There isa fine display of continental railway carriages, 


from many of the details of which we should do well to | 


copy in our English ones. Some of these have been long 
known, ¢.g., the silk screen or blind to draw across the 


| central ceiling lamp for night travelling, so as to enable 


the wearied eye to rest in sleep without the continued 
distressing stimulus of the light, as experienced in a// our 
first-class carriages. But no doubt here, as elsewhere, 
English pig-headedness will continue to have its way. 
Multitudes of railway appliances and fitments present 


themselves; amongst these, in the French department, is | 


a weigh-bridge for railway engines of eight wheels, giving 
the pressure upon each wheel separately; nothing very 
new, but not amiss in its constructive details, 

French and Prussians show themselves proudly and well 
in their manufactured iron and steel. Krupp, of course, 
and the other great Westphalian firms, are in the front 
rank of the latter uation. 

The Prussian decorations, by the way, we may remark, 
are in some places suggestive enough, and perhaps at this 
moment not without some political significance. At one 
point amongst the instruments of agriculture three 
great fans of banners, of the black and white Prussian 
colours, are arranged on spears with gilded heads as 
flag staves, and between every pair of spears we have 
an instrument of agriculture, a spade or a fork, or the like, 
while the centre of the grouping consists of well-modelled 
heads of horses, with erect ears and starting eyes, as if 
smelling the battle afar off, and supported at either side 
by equally well-modelled heads of oxen, food for the 
sinews of war. The combinations can scarce be accidental, 
and, if otherwise, are scarcely gracious on the part of 
invited guests of France. But Prussia, with her many 


greatnesses and noble virtues, has learned insolence of late | 


years, under the ill but able teaching of those who have 
ruled her. 


French and Prussian appreciation of the beautiful and | 
Py 


genuine education in fine art, as applied to art manufactures 
in metal, are here very apparent. In iron a casting at full 
size of ared deer buck impatiently scraping the ground 
with one fore foot, leaves little to be desired in modelling, 
and nothing in execution, The casting itself is unsur- 
passable. 
various stiffness of this in different parts of the surface, 
are given perfectly in the rigid metal, a wonderfully true 
result, and worthy of all attention by us in England who 
have recently been disgusted by the shaved and greasy 
hides of the wonderful lions in Trafalgar-square; and yet 
these are in bronze, not in iron—the less tractable material. 

Very near the deer are some large and fine collections 
of French zinc work, cast and stamped, &c. Amongst 
the latter is a sort of garden house or verandah, clothed 


with ivy—a rare plant in Germany and other parts of | 2 
| large collection of hoists and safety cages of various sorts, 


the Continent, for it will not stand the intense win- 
ter’s frost there—ail the leaves and stems of which 
are stamped in various sized dies. Nothing can be con- 
ceived more natural and beautiful than the forms, group- 
ing, and repose of these delicate garlands of climbing 
leafage, and the elegance with which they are adapted to 
the lithe frame and spindle supports, and to the canopy 
which these support. 

The Prussian terra-cottas, too, are extremely beautiful, 
thougk in this particular, as in most earthenware manufac- 
tures, we English have no cause to be ashamed. However, 
we must not get amongst the crockery with ironwork 
hanging still at our heels, so let the terra-cottas and the 
porcelains remain for a future feast. 

We should have mentioned in its proper place above, 
that some exquisite zinc work is produced by Ernest 
Garnier, in the French department, and that generally in 
works of zinc, copper, and brass, the French show to great 
advantage. The exhibits of copper and brass in every 
stage of manufacture of Laviessiere et fils are very fine 
indeed, not even our own Pontifex’s could beat or perhaps 
rival them. Copper tubes of a foot in diameter and half 
an inch thick, without a seam—made, no doubt, by that 
same process, the results of which were shown in 1862 in 
England, but the process itself not then distinctly ex- 
plained. Fire-box breast-tubes and top plates forged with- 
out flaw or wrinkle, or the least reduction in thickness 
at stretched parts; calico cylindrical hollow printing rollers, 
ingot copper in all stages and states, and divers other 
things of copper manufacture attest the power of these 
producers. 


| models, by 


Constructively, we | 


The very texture of the hide and hair, and the | not lea 
| unnoticed a very remarkable model of a ship-lifting 





In the ome pe of machine tools are a great many 
objects worthy of aitention, and a few quite new. Amongst 
the tools of percussion Mr. Ramsbottom, of Crewe, shows 
hwaites and Carbutt, of his patent double- 
action horizontal steam hammer. 

Thwaites and Carbutt have a tolerably large vertical 
hammer; but steam hammers of the ancient types seem to 
have come to be considered as common and unclean—at 
least there is not such a herd of them as in the ark of 1862, 
Near the preceding is a very curious and new tool, a sledge 
hammer mounted on the extremity of an iron haft, and 
so arranged as to give a blow in almost any direction from 
horizontal to vertical—by direct-acting steam, the adjust- 
ment of the blow being under the rapid control of the 
guiding hand of the smith. 

Mr. Haswell’s, of Vienna, steam forging pressure machine, 
which has been already described in this and other journals, 
is here to be seen developed to its full size—we are not yet 
aware if with auy and what improvements. It is 
much to be regretted that it was not piaced in a building 
in the park where it could have exhibited its powers in 
actual work. 

Amongst the cutting tools exhibited, so far as these are 


vertical drill, of a very adjustable and tractable character, 


section. 

Zimmermann, of Chemnitz, shows a capital machine 
for automatically trimming the sides or bottoms and tops, 
or both, of the teeth of large bevel gear, up to, perhaps, 
10ft. or more in diameter—a class of tool of great value in 
large millwright shops, and one the value of which for 
bevel gearing no accuracy of even machine moulding is 
likely to supplant. 

There are some excellent machine tools and engines from 
P. Boyer, of Lille, and M. Mazelan has sent some of his 
remarkable vertical slotting machines with screw motion 
(in the mode of the earlier planing machines of Whit- 
worth) both down and up. By the same maker also there 
is a vertical drilling and boring machine for circles up to 
perhaps 2ft. or 3ft. diameter, motion being given to the 
spindle by means of a worm wheel of coarse pitch and an 
endless screw. The machine seems well-proportioned and 
very simple, and likely to work very steadily in hard rough 
material, such as steel, &c. There are also some very 
remarkable American tools, and nothing is more striking 
than the advance they have made. The great civil war, no 


| doubt, has been one great instrument in promoting the 


improvement in tools from that country which has taken 
place since 1862. 

Sellers and Co., of Philadelphia, send a heavy planing 
machine with self-acting arrangements, and cutting simul- 
taneously in the horizoutal and in two vertical planes, one 
at each side the centre line. 

A small but highly ingenious tool is shown by Brow 
Scripe, of Providence, Rhode Island, for making hexagon or 
other polygonal headed screw pins by cutting out of bar iron, 
so as to be finished at one operation. The machine actuates 
seven different tools, which cutdown the iron to the diameter, 
tap the screws, cut the shoulder, shape the head, and cut 
off the pin, all in succession, and then come round to begin 
again upon another short bit of the end of the round bar, 
now protruded and ready for them. 

There are tools of the accepted and known types by 
almost all the great British and Continental makers, but 
to these we must return. 

Amongst machines for the elevation of weight is a very 
nicely designed and well executed railway travelling crane, 
by Van der Zyphen and Charlier, of Deutz (opposite Co- 
logne). It is mounted on a four-wheel truck with volute 
springs, has a movable balance weight to the load 
lifted, which runs in and out, and is proportioned to about 
five tons English. But there are many cranes and hoisting 
machines besides worthy of notice, either in the building 
or in the park, though nothing very large or powerful. 

As indirectly belonging to this class we must not leave 


machine, to replace the Morton slip, by T. Labat, of Bor- 
deaux. The vessel is taken up out of the water upon a 


| peculiarly formed cradle provided with keel wedges and 


bilge props, broadside or, and so that the strain of 
dragging up the incline, which is very sharp in ent, is 
diffused over a large number of lines of parallel chains, or 


| rather bars and screws, at the upper ends. 


In the sections of mines and metallurgy the French 
come out now, as always, very strongly. They have a 


a great display of tools, products, working methods, plans, 
sections, &c., of nearly all the French collieries, as well as 
of their metallurgic workings and products. 

There is a design for a rock perforator, driven by com- 
pressed air, by M. de la Roche Tolay, Ing. des Ponts et 
Chaussées, working at once and in any direction eight 
perforators, which has considerable merit. 

In our own country, too, Jones and Levick’s coal-cutting 
machinery, under James G. Jones’ patents, are shown with 
the engine and air-compressing pump. We shall return to 
this class of machine, upon which there is much to say, and 
which is yet far from reaching the practical perfection 
and economy to which theory distinctly points the way. 

Artesian well-boring, in which France and Belgium 
have always taken the lead in Europe, are profusely illus- 
trated, and upon the very largest scale. ; 

Gold-washing machinery and quartz crushing upon 
various plans, including those acting by centrifugal force, 
are well exhibited, as also washing machines for ot her ores, 
and numerous applications of centrifugal machines to 
different purposes, desiccation, sugar cleaning, &c., and to 
comfit making, &e., by Collier, of Rechdale. . 

Amongst isolated and singular machines may be noticed 
a wrought iron mortar gun, in the French department, in- 
tended to throw, witha small charge, a long bolt with the 
spin of a rifle shot from a smooth bore. The thickness of 
the gun above the top of the bolt when in place is cut 
right through by a spiral groove, into whieh is inserted a 
link attached to the head of the bolt, and which connects 
it with the hawser or rope to be thrown over the wrecked 
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ship—to which end the instrument is alone designed— 
when the gun is fired. The link is compelled to take the 
line of the twisted slot, and so to cause the bolt to spin 
along with it. It is a queer device, but not unlikely to 
answer its purpose, though, of course, inapplicable to 
artillery generally. : 

As to artillery we shall say nothing at present, because 
it, like 

5 The “‘ British” fleet we do not see, 

Because ’tis not in sight; 
the gun sheds being unfinished, and their contents being 
chiefly in packing-cases. Nor shall we just now say any- 
thing of ssian or other foreign guns or small arms, of 
which a goodly crop has been raised by the bellicose pro- 
pensities and peace professions of the days since 1862. 

No much more ingenious machine probably will be exhi- 
bited than Mr. John E. Sweet’s (United States depart- 
ment) machine for making in papier maché the mould or 
matrix for casting stereotype plates at a single operation. 
The compositor sits at a sort of pianoforte key-bench, 
and plays off his page of copy. Ateach note’s depression a 
type impresses its stamp upon the soft paper, which retains 
the form, and inst the face of the matrix thus formed, 
almost automatically, the type metal is cast to form the 
stereotype plate. In detail the parts of this machine are 
characteristic of American inventive ingenuity, and highly 
interesting. Some difficulties will occur to the practical 
printer at once, but these the inventor describes his own 
methods of dealing with or avoiding. 

Of instruments of precision, and for physical and other 
like uses, there will be a large and highly interesting dis- 
play, as was to have been expected from the world-wide 
reputation of continental instrument makers, and from the 

rtability of these productions of their skill. But Great 

ritain will not show to disadvantage in some respects 
either; Dallmeyer, of London, and others, have large col- 
lections exhibited; and Messrs. Elliott have their skilful, 
and we may say learned and scientific. manager, Mr. 
Becker, on the spot for the completion of their display. 
Even Ireland in this department might have established a 
proud and unexpected superiority, had the great Victorian 
reflecting telescope, now in progress in the hands of Mr. 
Grubb, of Dublin, been farther advanced and exhibited. 

In the public and private departments of civil engineer- 
ing the French step to the front with even more than 
accustomed elan. The exhibits of the Bureau of Public 
Works of France is truly magnificent : harbours, road- 
steads, river connections, canals, aqueducts, reclamations, 
barrages, drainage, irrigation, railways, viaducts, bridges, 
and much besides are all there in exquisite models, or even 
more exquisite drawings. Amongst these are detailed 
models of those skilfully constructed lattice viaducts upon 
latticed piers of Busseau d’Ahun, upon the recently con- 
structed Montlugon and Limoges Railway, and of La Cere, 
on the line between Figeac and Aurillac. Both are upon 
the Crumlin Viaduct type, but with emendations and im- 
provements. 

In lighthouses alone the French display of models and 
drawings—to say nothing of the wrought iron actuality of at 
least 120ft. high, if not more, exhibited in the park, for New 
Caledonia—are magnificent. We have that at Cape Spartel, 
a square masonry tower; at La Banche, like our Bell Rock, 
but with iron in the floors; at Friagoz, a parallelogram in 
plan, with a seaward semicircular end, of masonry also; 
and several others, besides lightships and buoys, and divers 
other things. In the way of lighthouse work we English 
all come out pretty amply, at least. The Trinity Board 
are about, with the help of Mr. Holmes, to do great things 
in the way of electric lights, for which they have put up 
scaffolding in the park that far exceeds in height the New 
Caledonia tower, upon which there will be a rival light. 
There are a good many models also of British lighthouses, 
including the historic Eddystone; but some of the most in- 
teresting and recent, such as the Fastnet Rock, do not 
appear, nor do the Northern Lights show as conspicuously 
as might have been expected. 

Amongst the minuter and more curious instruments is a 
French machine for automatically copying, enlarging, 
reducing, or multiplying the number of copies of copper- 
plate or other engraved plates, the details of which are in 
several respects different from anything we have seen be- 
fore, though in principle not essentially differing from the 
eidograph, &c. This is the invention of M. Elie Gaiffe, 
and it is constructed by Durand, of Paris. 

As to horology we had best wait a little longer. Even 
the chief clock of the Exhibition, over the grand porte—a 
modest electrical glass dial, of some 4ft. or 5ft. diameter, 
and nothing to our remembrance of the gigantic monster 
of 1862, at South Kensington—is not yet set going; or if 
it has been refuses to go; or if to go, to go the right way. 

We believe we have before mentioned that Mr. Hirns’ 
curious and important telodynamic method of transmitting 
power is upon a working scale in the park, wherein, amidst 
its multifarious and heterogeneous contents, are three or 
four most magnificent basin fountains, with much sculpture 
in bronze electrotyped probably on cement in the interior. 

Our own Admiralty appears with a copious and striking 
collection of models and specimens for actual use, not yet 
completed in arrangement. The French marine models of 
all the types of their armour-clads, from La Gloire to the 
latest, are now all nearly in place. 

Thus far we give, rather as a menu, or bill of fare for the 
visitor, of what he may expect to find in part—and in small 
part, too—of this vast and, as we have not the least doubt it 
must prove, most interesting and important exhibition. 
The last three days have been marked by very sensible 
advances in arrangement and tendency towards completion, 
but the completion itself is very far off yet, and before it 
shall have been reached, so as to enable us to go into the 
“heavy business” of description and criticism, we shall be 
able to give another cursory run through several of the 
other parts of the Exhibition, upon which we have not yet 
even touched. 








A TEsT for wood fibre in paper has been suggested by M. Behrend. 
The suspected paper is touched with strong nitric acid. The 
presence of wood is indicated by the paper being turned brown, 
especially on the application of heat, 


“WIRBEL-BEWEGUNG.” 


Wuat is wirbel-bewegung? Who knows anything about 
wirbel-bewegung ? The secret has just been extracted that the 
round world and they that dwell therein, the big whales and 
little fishes, gorillas and anthropologists, the sun, the moon, the 
stars—nay, the foundations of the wide universe itself, are all 
wirbel-bewegung. The readers of Toe ENGINEER, the editor, the 
paper, the printing-ink, and the printer’s devil, are wirbel- 
bewegung root and branch. Historical personages, Henry VIII., 
the Holy Maid of Kent, Mr. Disraeli, the Cock-lane Ghost, Mr. 
Gladstone, the Thirsty Woman of Tutbury, the Vicar of 
Haverfordwest, the great Mogul, the reform league, Landseer’s 
lions, and Baalam’s ass, are all nothing more nor less than 
wirbel-bewegung. Who made the discovery? Professor Sir 
William Thomson, of the Atlantic cable, who first announced it 
a few days ago, to an assemblage of learned philosophers, with 
Sir David Brewster at their head, at a crowded meeting of the 
members of the Royal Society of Scotland. The first publication 
of such an announcement in England is of itself a mighty task, 
but now that the first burst is over and the secret out, breathing 
time may be allowed, and the details calmly considered in 
fresh paragraphs. We are now as exhausted as the hero of old, 
who took a run of three miles to jump over a hill, but having 
reached the bottom of it sat down to rest, and then walked over 
at his leisure. 

All the substances known to exist in the sun, the fixed stars, 
, and in meteoric stones, are reducible by the chemist into sixty- 
four simple elements, and many of these are very uncommon. 
Thus it has been computed with tolerable certainty that more than 
forty-four per cent. of the solid crust of the earth is composed 
of oxygen, twenty-two per cent. of it of silicon, nine per cent. of 
aluminium, nine of iron, six of calcium, two of magnesium, two 
of sodium, and one of potassium, all other substances being 
rarer still. The great bulk of the elementary bodies are chemical 
rarities; take, for instance, the metal lithium, which sells at a 
wholesale price of six shillings per grain, and burns with a 
magnificent flame of the colour of the rose. They are called 
simple bodies because no power at present in the hands of man 
can demonstrate them to be composed of two or more sub- 
stances. Nevertheless, till this year nothing was known about 
wirbel-bewegung. 

A lump of any solid simple substance is reasonably assumed to 
be built up of a number of atoms of that substance, but such 
particles have never been seen, being infinitely beyond the ken 
of the most powerful microscope, so on this point there is fine 
scope for the exercise of the imagination. Let a poker made of 
the simple substance iron be made red hot in the fire, and it 
will grow longer than it was when cold ; hence its constituent 
particles have the power of motion. In fact, heat in a body can 
be proved to be nothing but motion,* and as absolute absence of 
heat represents a degree of cold that has never been attained 
upon earth, the atoms of all bodies are known to be in a state of 
motion. What that motion is, or what the atoms are like, no- 
body knows, so it has been assumed by many philosophers that 
the particles are incompressibly hard and infinitely rigid. 
“But,” it has been argued, “it is impossible to imagine an atom 


infinitely divisible.” In this case it would not be matter at all, 
but a series of forces emanating from points, so that the universe 
may be built up of laws rather than of material substances. As 
it is, therefore, quite as impossible to prove as to disprove the 
existence of solid matter, the dilemma forms a very pretty 
puzzle, and the leading votaries of physical science at the present 
day are divided, without much dogmatism on either side, into 
two classes, the materialists and the immaterialists, and the ranks 
of the latter seem day by day to be gaining ground. 

Professor Thomson based his communication upon the admir- 
able discovery of Helmoltz of the law of vortex motion in a per- 
fect liquid, that is to say, in a probable fluid destitute of viscosity 
or fluid friction. Helmoltz has proved mathematically an abso- 
lute unchangeability in the motion of any portion of a per- 
fect liquid, in which the peculiar motion he calls “ wirbel- 
bewegung” has once been created. Professor Thomson, 
therefore, boldly throws down the gauntlet, by condemn- 
ing “the monstrous assumption of infinitely strong and infi- 


rings are the only true atoms. Further, he managed, in the pre- 
sence of the audience, to make some large vortex rings in the 
imperfectly elastic fluid, air, and to render them visible to the 
audience in the following curious way:— He took a large wooden 
box and filled it with smoke—any smoke will do, such as that 
obtained by burning magnesium—or by placing two jars in a box, 
one filled with ammoniacal gas and the other with hydrochloric 


the opposite end of it another and larger opening. Every time 
a cloth of piece of wood was flapped against the larger opening, 
of course a sharp puff of air laden with smoke in suspension shot 
out through the opposite round hole. These puffs instantly took 
the form of smoke rings and fioated about the room and were 
frequently seen to bound obliquely from one another, shaking 

violently from the effects of the shock. They rebounded from 

each other and trembled in much the same way that two india- 
| rubber belts would do under the same circumstances. Had 
these rings been formed of a perfect fluid they would, as 
Helmoltz has demonstrated, have kept up the wirbel-bewegung 
motion to all eternity. 

“ A full mathematical investigation,” said Professor Thomson, 
“of the mutual action between two vortex rings of any given 
magnitudes and velocities, passing one another in any two lines, 
so directed that they never come nearer to one another than a 
large multiple of the diameter of either, is a perfectly solvable 
mathematical problem, and the novelty of the circumstances 
contemplated presents difficulties of an exciting character. Its 
solution will become the foundation of a proposed new kinetic 
theory of gases.” He proved that if two such vortex atoms were 
interlinked, nothing could ever separate them, for one line of 
vortex motion could never pass through another line. Thus 
such a double atom might much vary in shape yet remain essen- 
tially the same. 

Here, then, is a new basis for all physical science with a 
vengeance. Since the time when a perfectly elastic fluid was 
ascertained with tolerable certainty to permeate the universe, 
and to convey the vibrations of light from the sun to the earth, 
philosophers seem to have rapidly grown more ethereal in their 
ideas respecting the construction solid bodies. The discovery also 
of the grand law of the conservation of energy, of the total inde- 
structibility of force, has brought the minds of men of scienceintoa 
state which prepares them to listen with considerable attention to 
novel ideas like that of vortex atoms, which bases the existence 





crude lumps of matter which have never been seen. There are 
now four at least very beautiful theories as to the ultimate con- 








stitution of matter. The first supposes atoms to be solid lumps, 
the second imagines them to be forces emanating from points, 





* See Tyndall’s ‘‘ Heat Considered as a Mode of Motion.” 


nitely rigid pieces of matter,’ and suggests that Helmoltz’s | . im 
vantien ; : | on—the cat mewed, bats and obscene birds fluttered overhead. 
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acid gas. At one end of the box there was a round hole, and at | 





the third classes them as wirbel-bewegung, but there is a fourth 
propounded by Dr. T. L. Phipson very recently, in the pages of 
the Parisian Cosmos. He argues that atoms are elastic, thus 
accounting for the stretching of a poker when it is heated, But 
why or how do the atoms stretch? We are going to bring out 
a fifth theory some day, when we have time to find or manu. 
facture facts to support it, and then prove that there are no such 
things as atoms at all. In theinstance where solid carbonic acid 
at the ordinary pressure of the atmosphere becomes liquid, then 
boils, then expands as an invisible gas with such force as to 
break any moderately strong vessel in which it is attempted 
to hold the liquid, it is more difficult to imagine that 
atoms like solid lumps would perform such vagaries than to 
suppose the phenomena caused by whirling spinning little wheels, 
or masses of wirbel-vbewegung. Those who have had much to 
do experimentally with the imponderable forces, especially elec- 
tricity and magnetism, the latter of which now presents pheno- 
mena shrouded in the densest mystery, are inclined to think the 
theory of solid atoms of hard matter far too crude to meet in 
any degree the observed facts. What is the reason that this 
mysterious force deflects magnetic needles in the observatories 
at Kew and Lisbon at the same instant of time? Does the 
force come from the sun? Does it traverse the hypothetical 
ether in vibrations like those of light ? Mr. Varley, who pro- 
bably knows as much about electricity and magnetism as any 
man living, has no faith in the idea of the existence of hard 
rigid lumps as ultimate atoms, and has, in his researches, dis- 
covered that these imponderable forces have some properties 
which are commonly ascribed only to solid matter. 

Clearly, when the limit of direct experiment or mathematical 
demonstration is passed, the philosopher, in these speculations, 
no longer stands upon firm ground. Ideas like the above are 
worth considering when backed to some extent, as in this case, 
both mathematically and by experiment, so if Professor Thomson 
can further explain the phenomena presented by gases by the 
mathematical extension of the theory, or if he can prove his 
ideas, he will have done what mind of man has never done yet. 

So wirbel-bewegung is vortex motion. In all ages mysterious 
powers have been ascribed to the circle. A serpent with its 
tail in its mouth has long been considered the fittest emblem of 
eternity. Dancing dervishes, devotees of wirbel-bewegung, for 
centuries have achieved a meritorious amount of devotion by 
spinning round upon one leg. The lamas of Thibet pray by 


| machinery, their petition being printed upon small windmills, 


which rotate right merrily in every passing breeze. Sometimes, 
it is true, the wind chances to fail, but a band over the smoke- 
jack in the chimney furnishes the necessary mechanical power, 
to grind the prayers. The world is circular, and travels round 
the sun in a circle, the moon twists round the earth in a circle, 
the sun dances round his axis in a circle, and is supposed himself 
to travel in a circle round the star Alcyune, the centre of 
another circle, so there is plenty of precedent for Professor 
Thomson's idea that atoms whirl in circles, and that the heads 
of philosophers spin round in an endless wirbel-bewegung. 
Astrologers and other clever men found this out long ago, so made 
their bodies spin round when performing their incantations. 
Dr. Aldrovando, first physician to Prester John, leech to the 


so small that it cannot be cut in two ; therefore, matter may be | Grand Lama, and hakim in ordinary to Mustapha Muley Bey, 


is recorded by one of the fathers of the Church to have thus, by 
unholy rites, obtained power over the spirits of the nether 
world. 

“ On one side was an article bearing a strong resemblance to a 
coffin; on the other was a large oval mirror in an ebony frame, 
and in the midst of the floor was described in red chalk a double 
circle, about 6ft. in diameter, its inner verge inscribed with 
sundry hieroglyphics, agreeably relieved at intervals with an 
alternation of skulls and cross-bones. In the very centre was 
deposited one skull of such surpassing size and_ thickness as 
would have filled the soul of a Spurzheim or De Ville with 
astonishment. A large book, a naked sword, an hour-glass, a 
chafing-dish, and a black cat, completed the list of movables. 
The doctor seated himself in the centre of the circle upon the 
large skull, elevating his legs at an angle of 45 deg. In this 
position he spun round with a velocity to be equalled only by 
that of a tee-totum, the red roses on his instep seeming to de- 
scribe a circle of fire. The best buckskins that ever mounted at 
Melton has soon yielded to such rotatory friction—but he spun 


Now, here is a clear case of wirbel-bewegung, known to a 
scientific man of the days of old. Now-a-days, whenever a dis- 
covery is made some good-natured friend of the promulgator 
always rises to say it is not new; as was the case with Mr. Wilde’s 
new magneto-electric machine, so here is a clear case against 
Professor Thomson. Probably he made his discovery by going 
through the ceremonial incantations laid down by the illustrious 
Dr. Aldrovando, but this is one of those grave secrets which his 
tailor only can unravel. The scientific world now travels on- 


| wards at a rapid rate, and who knows whether before long the 
| canny folks in Glasgow may not see their learned townsman 


| quent outlay of further capital. 


| Sussex Junction Railways. 


eee 


of solid bodies upon an all pervading energy rather than upon | 


| 


building himself a house of solid matter, made by banging 
smoke-rings out of a wooden box with a damp towel ? 





THe Lonpon, BricHtoy, AND SovtH Coast RalLway. 
A meeting of shareholders in the London, Brighton, and 
South Coast Company was held on Tuesday with a view to pre- 
vent the making of any further extension lines, and the conse- 
The directors are proposing to 
take over three other railway undertakings—the West Sussex 
Junction, the Chichester and Midhurst, and the Surrey and 
The meeting unanimously resolved 
that a committee of large independent shareholders be peet 
to meet the directors in a friendly spirit, and consult with them 
as to what should be done for the benefit of the undertaking. 

Girt TO THE CORPORATION OF WOLVERHAMPTON.—A very 
interesting gift has been made to the town council of Wolver- 
hampton, a town which it is well known is the metropolis 
of South Staffordshire. The gift is no other than a portrait of 
Wilkinson, the founder of the iron trade in that part of the king- 
dom. The picture has been obtained for the Wolverhampton 
people by Mr. Rupert Kettle, an inhabitant of the town, and the 
judge of the Worcestershire district of County Courts, who has 
also a marine residence in North Wales. The portrait has been 
for some time in the possession of John Silvester, Esq., of Sandi- 
lands, Towyn, Merionethshire, and Frederick Silvester, Esq., of 
North Hall, Standish, Lancashire. Mr. Rupert Kettle, in for- 
warding the gift to the corporation, expressed a hope that the 
judicious liberality of the donors would operate as a suggestion to 
other holders of portraits of men who have assisted to lay the 
foundations of the greatstaple trades of the town and neighbourhood. 
This hope was echoed by the mayor and likewise by the remainder 
of the council. The Public Works Committee were ordered to 
have the picture suitably framed, and a resolution of thanks, 
bearing the corporate seal, was ordered to be passed to Messrs. 
Silvester. The only portrait of which the corporation were pos- 
sessed before this of Wilkinson was given to them, was that of the 
Marquis of Anglesea; and it was appropriately remarked that 
side by side with the great Staffordshire soldier the portrait of 
the founder of the iron trade in South Staffordshire would teach 
the lesson that “ peace hath her victories no less renowned than 


' 
| war.” 
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THE PARIS EXHIBITION—TIWO-TON 


BY MESSRS. THWAITES AND CARBUTT, ENGINEERS, LEEDS. 
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THE two-ton hammer illustrated‘above, is exhibited at Paris by 
Messrs. Thwaites and Carbutt. It has an 18in. cylinder and a 
stroke of 4ft. The frame is of wrought iron, and the workman- 
ship is very superior, all the rivet-holes being bored out and the 
plates planed, so that the joints are nearly invisible. Wrought 
iron standards have been employed before, especially in tilting 
steel, in which work the hammers are ex: to very severe 
strains. The form adopted in the present instance is elegant and 
good. Messrs. Thwaites and Carbutt have an 18-ton hammer, 
very similar in construction, at work at John Brown and Co.'s, 
Sheffield, and the firm have made all the duplex hammers hitherto 
used by Mr. Ramsbottom. 








BIRMINGHAM AND THE FACTORY BILL. 

Except the ironworkers of Brierley-hill, the artisans who are so 
deeply interested in the factory legislation of the present session 
have not taken any public action with a view either to approve or 
oppose the bills which the Secretary for State for the Home 
Department has b htin. Welearn, however, that the Birming- 
ham and District es Council, contemplate calling a public meet- 
ing of working men to sanction measures to counteract the recent 
rocedings of some of the employers respecting the Factories Act 
xtension Bill and the Workshops Bill, and also to consider the 
Masters and Workmen Bill. They approve, we are told, of the 
Factories Act Extension Bill as it stands, and do not acknowledge 
that there would be any insuperable difficulty in the way of apply- 
ing it to our local industries. If there is to be any alteration of the 
age up to which children are to be permitted to work only half 
time, they would have the age, not twelve, as some of the manu- 
facturers desire, but fourteen. They are convinced that work- 
shops need more careful supervision than manufactories. They 
would have manufactories and workshops placed under the same 
system of supervision, although they would have it more stringent 
in the one case than the other, and they will, therefore, advocate 
the incorporation of the Workshops Bill with the Factories Acts 
Extension Bill. So far they agree with the manufacturers. 
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BAKER'S PATENT ANTI-INCRUSTATOR. 


WE lately had an opportunity, which we embraced, of inspect- 


ing at the South Metropolitan Gasworks a Cornish boiler which is 


provided with one of Baker's 
patent anti-incrustators, illustra- 
ted in the annexed engraving. 
Most of our readers are doubt- 
less acquainted with the con- 
struction of the apparatus. It 
is simply a star-shaped piece of 
brass with copper points, which 
is fixed in the steam chest, but 
insulated from it by means of a 
piece of porcelain; a wire is 
attached to the apparatus, and 
conducted to the remote end of 
the boiler, passing through an 
insulator at the foot of the steam 
chest. What the anti-incrustator 
is, and what it does, we can speak 
confidently about in the case to 
which we have above alluded, 
but how it does it we shall not 
now attempt to explain: to say it 
operates under the influence of 
magnetism or electricity is a 
vague definition, and about as 
intelligible as the principles of 
astrology. The fact is that the 
boiler in question was partly 
cleaned about seven weeks since, 
the scale having to be removed 
y means of a hammer and 
chisel. The anti-incrustator was 











powder, which is readily b 


the instrument had been — was thrown down in the form of 
own off. We saw thick pieces of scale 
disengaged from different parts of the flue by a mere touch of the 








then applied, and when the boiler 





was —— after six weeks’ 
e 


fingers, the result of loosening caused by the anti-incrustator. 
The instrument appears to answer its purpose well, and will 
doubtless soon be more extensively employed. 


Where they differ from them is, that they would have labour | work, the scale which was left untouched at the previous opening 
regulated by more stringent rules than they think the manufac- | was so loosened that it fell off in sheets at a slight touch, whilst 
turers have seemed disposed willingly to acquiesce in. the cleaned part remained so, and the solid matter deposited after 











314 





STEEL AS A CONSTRUCTIVE MATERIAL. 
Tuar properly made steel displays in the testing machine 
more tensile strength than iron is now perfectly well known 
to every engineer. That it sometimes possesses ductility 
and extensibility to a degree never present in iron is an 
equally patent fact, and it is argued with much cogency 
and force that steel is a better material for constructive 
purposes than iron. The evidence in favour of steel is strong 
and conclusive as far as it goes, yet we find that the mate- 
rial creeps slowly into favour. The objection urged against 
it is, that it is so uncertain in quality that no dependence 
can be placed upon it. A good plate, or half a dozen good 
plates, may be had, but plates enough to build a ship all 
tough and strong alike cannot be bad except, to use an ex- 
pressive slang phrase, “ by a fluke”; and we are irresistibly 
led to the conclusion either that manufacturers sacrifice the 
reputation of the material to obtain sales at low rates, or that 
it is impossible to produce a good steel at moderate prices 
with certainty We have devoted unusual space toa report 
of the evidence given in a recent trial at Belfast, because 
all the circumstances bear with much importance on the use 
of steel as a substitute for iron; and we think that our 
readers, when they have perused the evidence, will agree 
with us that this trial was in every respect one of the most 
interesting engineering causes ever brought before a jury. 
The question at issue was extremely simple. Messrs. Har- 
land and Wolff, eminent shipbuilders of Belfast, ordered a 
quantity of steel plates from Messrs. Marriot and Atkin- 
son, steel makers, of Sheffield, to be worked into 
the upper strakes of the Istrian—a ship some time 
since described in our columns. The Istrian, it will be 
remembered, is the longest ship in the world with the 
exception of the Great Eastern, and as the upper strakes 
were called upon to perform the functions of the upper 
member of an exceedingly long girder alternally exposed 
to tensile and compressive strains, it was evident that 
as far as experiment proved anything, it proved that 
steel was the best possible material from which to con- 
struct them. Samples of steel plate one-fourth of an 
inch thick were supplied, and these appear to have 
borne it seems the specified test; but plates five-eighths 
of an inch thick did not. A large number of plates 
were in consequence removed from the ship’s sides 
and replaced with Low Moor iron, and an action was 
brought by Messrs. Harland and Woolf for breach of 
contract. Messrs. Marriot and Atkinson bringing a 
cross-action for the value of the plates; the results will be 
gathered from what follows. We need only add that a 
very careful report of the trial has appeared in the 
Belfast News Letter, which we have reproduced, with a few 
trifling corrections and emendations. We have italicised 
a few of the more important statements. 


HARLAND AND GUSTAVUS W. WOLFF v. 
ATKINSON AND EDWARD T. MARRIOT.* 

THE plaintiffs in this case are Messrs. Harland and Wolff, the 
eminent Belfast shipbuilders, and the defendants carry on the 
business of steel-plate manufacturers in Sheffield. The action 
was brought to recover the sum of £1300 damages alleged to have 
been sustained by the plaintiffs by reason of the defendants 
having entered into a contract to supply the plaintiffs with a 
number of steel plates, which they, as ee failed to complete. 
It was also alleged that the defendants had supplied the plaintiffs 
with a number of steel plates which were quite unsuited for 
shipbuilding purposes. 

Mr. Joy, Q.C., in stating the plaintiffs’ case, said that his clients 
were eminent shipbuilders in Belfast, and were, he was sure, 
known to all the members of the jury. They had lately entered 
into a contract with Messrs. Bibby and Sons, of Liverpool, for 
the erection of one of the largest ships that had ever been built 
in Europe with the exception of the Great Eastern. The vessel 
he referred to was the Istrian, which was at present lying at the 
quays, and which reflected great credit on her builders. The 
Messrs. Harland and Wolff were contractors not only for the 
building of the Istrian, but for two other large vessels of the same 
size, and the contract for each vessel amounted to £60,000, making 
in all £180,000. On the 23rd July, 1866, the defendants entered 
into a contract with the plaintiffs to supply them with fifty or 
seventy tons of cast steel plates five-cighths of ap inch thick, 
which were to be used in the construction of the upper strake of 
the Istrian and one of the other vessels he had referred to. The 
steel was to bend double cold without fracturing, and was to be 
delivered in Belfast at £18 per ton, the delivery to commence 
within a fortnight, at not less than ten tons per week. On the 
30th of July the defendants sent them a sample of the steel, and 
along with it a letter, in which they stated that the small sample 
they furnished would show the exceedingly tough character of the 
steel. Subsequently the defendants supplied them with a number 
of plates, which turned out not to be fit to bend double cold with- 
out fracture, and a number of which, when subjected to the 
process of fairing, cracked. At the time the plates cracked they 
were on the side of the vessel, and owing to the defects in them, 
the Messrs. Harland and Wolff were obliged to take them down, 
and replace them with Bowling iron, which cost about double the 
price of the cast steel. The expense of putting up these plates 
and taking them down when they were found to be defective 
amounted to £282 5s. 1d., and in addition, the Messrs. Harland 
and Wolff had lost a great number of days in the completion of 
their contract for the construction of the vessel. Mr. Joy then 
read a great number of letters which had passed between the 
litigen's in reference to the contract, and concluded by hoping 
tha: th: jury would give his clients substantial damages for the 
loss thsy had sustained. 

Mr. E J. Harland, examined by Mr. Falkiner, Q.C.—I am one 
of the firm of Messrs. Harland and Wolff, shipbuilders, Queen’s 
Island. We have been in that trade fora number of years. On 
the 18th of February, 1866, I had occasion to go to Sheffield, and 
I there saw Messrs. Marriot and Atkinson. I had a conversation 
with them as to the character of the steel they manufactured, 
and they replied that they were manufacturers of cast steel, and 
not of Bessemer steel. About the 21st or 22nd July, Mr. Butcher, 
who was a traveller of the defendants, came to the works soliciting 
an order for steel plates. He said his firm was in a peculiarly 
good position for supplying us with steel plates, by reason of the 
failure in Liverpool of Messrs. Jones, Quiggan, and Co., who, he 
said, were perhaps the largest manufacturers of steel plates in 
the kingdom. I specified to Mr. Butcher the size of the plates. 
The contract was entered into on the 23rd, and by that contract 
the defendants were to supply steel which would bend double cold 
without fracture. The words ‘‘ bend double cold without fracture ” 
meant that, when under the hammer or any other process, the 
piates would not fracture. We specified in the contract the thick- 
ness of the piates and their dimensions. On July the 30th there 
was 2 small sample of steel plate, a quarter of an inch in thick- | 
sent us as a sample of the toughness of the plate which was 

ntus. [Letter of 30th July read.] The sample sent to us 
»¢ of the thickness of the plates which they contracted to 
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supply us with. The sample plate came on the 4th of August. 
We x thee one piece off each corner of the plate—each piece 
about two inches in width, and about eight or ten inches in length. 
We then endeavoured to bend two of those samples to see whether 
‘they would bend double cold without breaking. They only bent to 
abouta right angle, and neither of those two pieces would bear the test. 
We then annealed it, whch means to hcat it to a blood red heat, and 
th n put it in ashes or any »ubstance which would allow it to cool 
slowly. In this case we put it in ashes, and then we fo. nd that it 
would bend double cold without fracturing, or nearly so. One of 
the pieces broke at an angle of forty-five degrees, and the other 
broke before coming to that angle. We tried that test on the 14th 
of August, and sent t!e samples [produced] over to Messrs. Biddy 
and Co. The owners suggested that the plates should be annealed 
in sawdust, as it was even a better medium for annealing than 
ashes. On the 3lst of August we wrote to the defendants, inform- 
ing them that the plates which had been sent were not according 
to the contract. [Letter read.] With that letter we sent the 
— [A number of letters which had passed between the 
plaintiffs and defendants were then read.] Twenty-five of the 
plates came first, and they were straightened by passing them 
through rolls, and then punched and rivetted. Before they went 
into the plater’s hands they were annealed. Before being rolled 
they were put into the furnace in batches of half-a-dozen to be 
heated to a blood-red heat. After being annealed they were put 
through the rolls to straighten any irregularities that might be in 
them. One of the plates broke in two under the roll on the 22nd 
October. Mr. Atkinson was in the works that day. After being 
put through the rolls they were punched. One of the plates 
cracked after being punched. We gave the defendants instructions 
to anneal the plates in England, and we assumed that they had 
done so before sending them over. My atteution was called to the 
slate which broke on the 22nd October, I showed the piate to 
Mr. Atkinson, and told him that it gave us a doubt as to the rest 
of the plates. I requested him to furnish us with a new plate as 
soon as possible, and he said he would do so. 

To a Juror—That plate had been annealed along with the rest. 

Examination resumed. At the time Mr. Atkinson was in the 
works some of the plates had been put upon the vessel to sheer. 
None of them had been rivetted. When the plates were up to 
their places, the bottom edge of the plate was rivetted to the side 
of the ship—the top edge of the plate projecting about 12in. above 
the deck. As this part of the ship is very much exposed to view 
it is very important for the appearance that the upper part of the 
ship should present a perfectly curved and regular line. The 
object in having that portion of the vessel stronger is that it is ex- 
posed to greater stress. The butts of each plate were rivetted to 
the next plate. After the rivetting, the fairing was proceeded 
with. That process consisted in making tLe plates perfectly uni- 
form. Fairing is done by every shipbuilder who wishes to make 
aneat and handsome job. That process was done by a hammer, 
and occasionally a piece of hot iron was placed at each side of the 
plate. Isaw the process of annealing done, and, to the best of 
my judgment, it wasdone inapropermanner. The result of this 
annealing was that five or six on the one side, out of twelve, cracked 
down to the iron deck. The photographs [produced] are correct 
representations of two of the plates which cracked. Some of 
them cracked a short distance from where the man was hammering, 
and one plate cracked about 20ft. distant. Five of these plates 
which broke were on the port side, and one was on the starboard 
side. Some time before that one had broken on the starboard 
side longitudinally. Plates which cracked in that manner were, in 
my opinion, quite unfit for the upper part of the vessel. Iam 

rfectly certain that they would not bend double cold without 
Rocteen Immediately on these plates cracking we telegraphed to 
the owners, requesting them to send some person over to examine 
the plates with us. Mr Crawford, the marine surveyor of the 
company, came over, and a gentleman representing the under- 
writers came over. We had a consultation as to what should 
be done. Our object was to see whether the plates would pass 
without sending them back. We did nothing with the plates until 
it had been decided by the owners and underwriters as to what 
would be theresult. I went into Yorkshire, and visited the works 
of two companies to ascertain their ability to roll us plates if we 
required them, and in case we should have to condemn the plates 
supplied by the defendants, if we could get a supply of plates 
from one of these parties. There were fifty-five or fifty-six plates 
put on the ship. Bowling iron is a much more expensive materi 
than steel, and is in round numbers double the cost. We were 
commencing to put these plates on the second ship when we dis- 
covered these defects on the first ship. From the plates having 
broken at different points, as practical men we came to the con- 
clusion that very serious doubt was cast on the whole lot. Upon 
that the owners, the uaderwriters, and we, the builders, concluded 
that the plates should be all removed. [Letter of the 10th 
December, from the Messrs. Marriot and Atkinson, read, requesting 
the balance of their account to be forwarded.] The plates, when 
they came to Ireland, were handled as carefully as they possibly 
pete Hy Our firm has built about fifty orsixty ironships. Thisshipis 
the thirteenth we have built for the same owners. She isof the very 
highest class with the Liverpool underwriters. The plates are of no 
use whatever to us, and J scarcely think there is any sale for them 
in the Belfast market. Since the commencement of this action 
we have tested twelve or fifteen plates which have been taken off 
this vessel, as well as those intended for the other ship. In no 
instance would those plates bend like the sample plate originally 
supplied, and some of them would hardly bear shearing. If we 
got delivery in any reasonable time we could not possibly have 
replaced those plates in less than a month. Not a moment was 
lost in replacing those plates, and in doing so we lost eighty days. 
We replaced them with bowling iron. The cost of putting the 
plates up and taking them down amounted to £282 5s. 1d. 

To a Juror: The fairing of the plates is a very slight test. A 
piece of cast-iron would bear a very heavy blow. If a plate on a 
ship’s side would not stand such a blow, it would hardly bear a cork 
fender. 

Cross-examined by Mr. Kernan: We never used a streak plate 
in the manufaeture of a ship before or since. Our men are 
accustome.! to the working of iron plates. The heating of plates 
with heaters and the sudden withdrawal of these heaters has no 
effect in making them more brittle. The heaters applied have 
only the effect of taking the ‘‘ chill” off the plates, and would not 
even produce a black heat. We have had no previous experience 
in the fairing of a steel plate on a ship. In my opinion Bessemer 
steel is not considered in the market cast steel. We have pur- 
chased ‘steel as ‘plates for spars, but not to the extent of twenty 
tons at once. [Describes the manufacture of Bessemer steel.] If 
I specified cast steel I should not consider that a man fulfilled his 
contract by supplying Bessemer steel. 1 can’t produce the sample 
you furnished us with, but I must admit that it was exceedingly 

ood tough steel, and I wish that the other plates had been like it. 
f don’t recollect, on the 3rd August, getting a pattern piece of the 
§-inch plate broken in two, so as to show the point of fracture. 
Our first annealing was without sawdust. The Messrs. Bibby 
never had steel used in the construction of their ships before. 
We had no means of testing plates except by shearing pieces off 
them, or breaking a coruer off the plate. If we had sheared a 
sufficient piece off each plate to test it, it would have been a loss 
to us of about 10s. a plate. On the occasion of the plate breaking 
when Mr. Atkinson was in the works, we laid one-haif of the plate 
on the ground and let a heavy weight fall upon it, but whether 
or not it was at his suggestion I could not say. We let fall about 
two hundred weight upon the plate, and ultimately it broke. 
When we were fairing the plates the portion of them above the 
It would be utterly impossible to put those 
plates in a fairer position than they were first put up. The 17th 
of November was the first day on which the plates cracked. No 
plates cracked in the rivetting or punching. I went to Liverpool 
as soon as the cracking was discovered. A gentleman named 
Bath, representing the underwriters, was present during the con- 
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struction of the vessel. Mr. Wimshurst, the principal engineer 
of the underwriters, came over before the 8th December and suc- 
gested a test which we did not adopt. The order for the Bowl- 
ing iron was given about the time we wrote to Messrs. Marriot 
and Atkinson. I had given an order for the Bowling iron about 
two or three days before the letter of the 8th December. The 
owners of the vessel told me that, if this steel did not result 
favourably in the first vessel, we were not to use it in the next. 
The Messrs. Bibby paid us extra for the Bowling iron. The Bowl- 
ing iron is 7-8ths of an inch in the centre, and a little thinner at 
the ends, We took off altogether about fifty-eight plates. 

To Mr. Falkiner: It was in consequence of the very unsatis- 
factory way that these plates had broken that we decided to use 
the bowling iron. If the plates had stood all the tests, we would 
have been obliged to fair the ship. We have sheared pieces off 
several of the plates, and they all broke without bending double, 
or even to an angle of thirty-five or forty degrees. Two or three 
of them bent to thirty-five degrees. 

To his Lordship : The process of annealing is not customary in 
Ireland. It requires great care. 

To Mr. Kernan: I never saw a furnace in which steel isannealed, 
and I never heard of a furnace specially made for annealing steel. 
We generally put six or seven of the plates in the furnace on the 
top of each other. We have no furnace which would heat the 
plates above a blood-red heat. 

To a Juror: I never saw plates annealed in any of the large 
works in England. 

To Mr. Kernan : The furnace had a brick bottom. 

This concluded the witness’s examination. 

Walter H. Wilson said, in reply to Mr. Porter, that he was sub. 
manager in the yard of Messrs. Harland and Wolff, and that he 
had been in their employment for nearly eleven years. He 
remembered a sample of steel coming from the defendants last 
year—a large, full-sized sample plate. The mode of the test was 
this :—A piece was cut from each corner of the plate, and of the 
four two were annealed and two were not annealed. They were all 
subjected to the use of the bending machine, and broken or bent in 
it without the use of the hammer—that was, by even, steady pres- 
sure. The samples not annealed broke almost at once; one of the 
pieces annealed doubled flat to all intents and purposes. showing, 
however, sign of a crack. After being annealed the plates were 
removed from the pit in which they had been placed. Several 
holes were put in each plate before putting them up. The plates 
were then rolled and put on the side of the ship. On the 22nd 
October one of the plates broke in two pieces. A weight of 2 ewt. 
and 4 lb. was dropped on one half of the plate from a height of 
25ft. The result was merely a slicht mark on the plate. That 
experiment was repeated twice on other parts of the plate. They 
then put the plate on supports, consisting of two pieces of wood, 
and let the same weight fall from the same height. The result 
was that the plate broke right across. 

To Mr. Porter: I have made experiments since on one of the 
plates. Heaters were applied on the top of the plate on each side 
of it, and were kept there for about eight minutes. The length of 
the plate was 10ft., and it was lengthened three-sixteenths of an 
inch by the heating. The plate when cooled returned exactly to 
its former length. I saw the plates on the side of the ship, but I 
did not stand by when they were being faired. The experiment I 
referred to was made yesterday. The plates on the ship were not 
suitable or fit for the purposes of shipbuilding. From what I saw 
of them it wouldn’t be possible for them to bend double cold with- 
out cracking. It was on the 17th of November when the plates 
cracked, and we commenced to strip them off the ship early in 
December. Nothing was done in the interim. After the plates 
were taken off a number of experiments were made with pieces 
sheared off each of them. [A number of samples showing the 
result of the experiments were produced. and explained by the 
witness.] After the steel plates were condemned we proceeded to 
put Bowling iron on the upper deck of the ship, 

Cross-examined by Mr. Harrison: The plates were all punched 
before they were put into the ship. I have no greater experience 
in the using of them than the Messrs. Harland and Wolff. This is 
the first time we used steel in the construction of ships. 

To Mr. Porter: The heaters are applied to only one plate at once 
on the side of the ship. 

John Lytle was next examined by Mr. Joy, and deposed that he 
had been seven or eight years in the employment of Messrs. 
Harland and Wolff. He knew a man named Beattie, who was also 
in the employment of the plaintiffs. In November last he and 
Beattie faired some steel plates on a Thursday. On the following 
Saturday morning, about eight o’clock, one of the plates cracked. 
The plate had not been touched that day. About eleven o'clock 
another of the plates cracked, and about twelve o’clock a third 
plate cracked. He and Beattie had been often employed to fair 
the upper side of a vessel, and they were most particular on this 
occasion, as they had not worked with steel before. It was on the 
port side that the three plates he referred to cracked. 

Cross-examined by Mr. Kaye: Some of the plates were so even 
that they required very little fairing. 

James Beattie gave corroborative testimony. 

Wm. Anderson, foreman rivetter, in the employment of Messrs. 
Harland and Wolff, deposed, in answer to Mr. Porter, that the two 
last witnesses were skilled workmen. His attention was called to 
the plates between ten and eleven o'clock, and the cracks in them 
appeared to be quite fresh. 

Vm. Houston, foreman plater, deposed that he superintended 
the rolling, punching, and annealing of the plates before they were 
put on the vessel's side. Proper care was used in the annealing of 
a plates. One of the plates broke when passing through the 
rollers. 

To Mr. Kernan: It was the hardness of the plate that caused it 
to break. I never saw a plate break in the centre, but I have seen 
the ends of plates broken with a hammer. 

Henry Greenwood, foreman labourer, deposed, in answer to Mr. 
Porter, that when the plates were removed from the furnace, in the 








annealing process, they were of a blood-re:! heat. The plates were 
then put in ashes and sawdust, and allowed to remain there for 
four days. When he took them out of the sawdust they were so 
cold that they could be handled, 

Mr. James Wimshurst, principal surveyor of the Liverpool 
underwriters, was next examined by Mr. Falkiner, and deposed 
that the Istrian had been built under special survey. His duty 
was to see the sizes and quality of the material proposed by the 
builders carried out. He had inspected the vessel in question 
about eight times. He had been six years employed with Lloyd’s, 
and had inspected a great number of iron ships. His attention 
was first called to the steel plates when they were on the side of 
the vessel. At that time they were just rivetted, and had not been 
subjected to the fairing process. Fairing was a very light test to 
subject them to. If the plates had been furnished under a contract 
by which they were to bend double cold without fracturing, he 
thought that fairing would scarcely be a test, as it was so light. 
The witness then described several tests to which he had subjected 
a portion of one of the plates, and stated that at the time he 
formed the opinion that the grain appeared to be very pretty, 
but that the material appeared to be of a dangerously brittle 
quality. He afterwards tested a piece of one of the plates 
in Liverpool, and the result of that test led him to the conclusion 
that the material was very suitable, He madea third test about the 
16th or 17th November, with a piece which he annealed himself. 
He annealed the piece in a different manner from the Messrs. 
Harland and Wolff. He heated the piece of the plate in the office 
fire, and gradually removed it till it was cold. The piece was 
straightened, and then drilled and filed, to make it suitable for 
testing. On subjecting it to the test, it bore thirty-six tons to the 
square inch. He then subjected one end to the bending test pre- 
cisely similar to the former, and one side broke at an angle of 
about forty-five ; the other side remaining perfect. From that test 
he formed the opinion that the method of annealing adopted by 
Messrs. Harland and Wolff was not at fault, He came over to 
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Belfast on the 27th November, having heard that a number of | 


plates had been fractured in the vessel at that time. There were 
about six platesfractured. Heinspected them, and hisconviction then 
was that the plates were dangerously brittle metal, and that they 
were of a mixed quality. He had seen many samples before he 
came to Belfast cut from the same plate, and these yielding much 
the same, with slightly varied results. He suggested that each 
plate should be struck a full blow with a hammer, and that a chip 
should be raised on each plate so as to enable him to test the brittle 
and the soft plates. He was two days in Belfast on that occasion. 
When the plates were on the ship’s side they were admirably 
worked, aad the usual course was followed in fairing them. Mr. 
Harland told him that he would not submit the plates to the tests 
proposed by him, as he thought it was too severe a one. 
Cross-examined by Mr. Kernan : I have superintended the use of 
steel, but not in the building of a ship. I have superintended the 
use of steel plates in the repair of two ships, but my experience is 
small. The builders in both cases were, I think, Messrs. Jones, 
Quiggan, and Co. They were very familiar with the building of 
steel vessels. I am not aware that the steel plates for the repair 
of one of the vessels were furnished by Messrs. Marriot and Atkin. 
Thirty-six tons is about the highest tension that any malle- 
able quality will stand, A plate standing punching would, in my 
opinion, be no test of its quality. I don’t consider that if a plate 
stood rivetting upon the side of a vessel it is any test of its quality, 
but I consider that the unrivetting of a plate is a test of its 
quality, When the 2 cwt. was let fall on the plate it stood, to 
my surprise, a8 I expected that it would go to pieces, The plate 


son, 


quality for the purpose for which it was intended. If the first 
, contract had stood alone, they should have been obliged to supply 
steel of 3 of an inch thick that would bend double cold. He read 
from the correspondence between the parties to show that the 
terms of the contract had been varied, and the only test the jury 
would have to apply was whether good material for shipbuilding 
had been supplied. By a sample of which they had approved 
Messrs. Harland and Wolff had purchased. It was too late for 
Messrs. Harland and Wolff to make the discovery they had made 
when they had rendered the steel useless for any purpose. Steel, 
as the material for shipbuilding, was only on its trial, and the 
owners and builders, if they desired to recur to iron, should not 
be allowed to do so at the expense of Messrs. Marriot and Atkin- 
son. 


Charles Fenshaw Atkinson was then called. He stated, in 


for shipbuilding pu 
since steel plates been thought of for shipbuilding purposes. 
In July last they received an order from Mr. Butcher, their 
traveller, who was then in Belfast, in regard to supplying these 
—_ On receipt of this they sent from Sheffield a specimen 
plate. 

Mr. Harrison : Are steel plates gin. thick made to bend ? 

Mr. Joy objected. 

Examination continued ; Messrs. Harland and Wolff wrote, 
saying that on receipt of a satisfactory specimen plate they would 





had, I believe, been cut off the ship before this. 

To a Juror: I don’t think that the plate having stood the weight, 
yet breaking under the shears when cut off, would show that the 
plate was of a mixed quality. Zhe only opinion that I can offer is 
that the tests we thought severe at present prove very light, and the 
tests we thought light prove severe. 

Mr. William Bath, who had been appointed by the Liverpool | 
underwriters to act as resident superintendent of the building of | 
the vessels, was next examined by Mr. Joy. He corroborated the 
testimony of the previous witnesses, and said that the work on the | 
vessel had been done in a workmanlike manner. } 

Mr. John Crawford, superintendent engineer of the Messrs. 
Bibby and Co., stated, in answer to Mr. Porter, that he had been | 
in the employment of the Messrs. Bibby for sixteen years. 
During the construction of the Istrian and the other two ships he | 
visited Belfast. He came on the receipt of the telegram announc- | 
ing that the plates were cracked. He had heard the evidence | 
about the fairing, and, in his opinion, it was a proper course of 
treatment for the plates. He did not consider that the plates 
were fit for the purposes of shipbuilding, and it would not have 
been safe for ships to put to sea with plates of that description. | 
After making his inspection he reported to the Messrs. Bibby. He | 
would consider that a plate which would bend double cold without 
fracture was of good quality. 

Cross-examined by Mr. Kaye: The Messrs. Bibby have no steel- 
plated vessels. I have had no experience with steel-plated 
vessels, 

Stewart Gordon Hupsburgh, marine engineer, in the employ- 
ment of the Messrs. Bibby, was next examined by Mr. Falkiner. 
He came to Belfast on the 25th June to superintend the building 
of the Istrian. He saw the plates in the different stages till they | 
were put on the ship. They were all in good order and free from 
fractures when put on the ship on the 26th of October. They | 
were all rivetted about the 12th or 13th November. He saw the 
fairing process, and he believed that the men were giving the plates 
fair justice. The plates, in his opinion, ought to have borne the 
hammering, and the process which was used in fairing them ought 
not to have damaged them as it did. The plates were not fit and 
proper for the sheer-strake of the ship. He was out in one of the 
Messrs. Harland and Wolff's vessels in the gale in which the 
London went down, and they were only sixty or seventy miles off 
that vessel at the time, 

Cross-examined by Mr. Kernan: I have annealed cast steel 
bars, but not of the same dimensions as these plates. I never 
saw a steel sheer-strake faired. I would fair steel by the same 
process as iron. Messrs. Jones, Quiggan, and Co, built steel 
vessels to run the blockade. 

Mr. John Denial deposed that he had carried on the business of 
a steel manufacturer at Sheffield for eighteen years. On Friday 
last he saw some steel plates tested in the Messrs. Harland and 
Wolff's yard. The quality of the steel was bad. It was brittle, 
and, in his opinion, not fit for the purpose for which it had been 
sent. Out of nearly sixty tests there were only two which were 
fit for the purpose. The furnace in Messrs. Harland and Wolff's 
yard was very suitable for the purpose of annealing steel plates, 
and the process of annealing would take the brittleness off a plate 
to a great extent. 

Cross-examined by Mr. Harrison : I never made any steel plates 


for ships. 

To Mr, Porter : If an order was given for cast steel I don’t think 
it would be complied with by sending Bessemer steel. 

To Mr. Harrison: Bessemer steel is a cast steel, out it is not 
cast steel. 

Alfred Bowwater, sub-manager of the Mersey Steel Company, 
deposed that he was present at the experiments in the Messrs. 
Harland and Wolff's yard on Friday and during the experiments, 
and two samples out of eight appeared to be satisfactory, but the 
other six were brittle. 

To his Lordship : If an order were given to me for steel plates 
for a ship, I would supply the parties who gave the order with 
Bessemer steel. 

To Mr. Joy: We manufacture puddle steel and Bessemer steel; 
but there is another class in the market known as cast steel. The 
process by which Bessemer steel is produced is much more rapid 
than that by which cast steel is produced. 

To a Juror: I never heard of the process of bending double 
cold without fracture, and I think it would be a most extraordinary 
and unusual course. 

Mr. William Henry Webb, of the firm of Walpole, Webb, and 
Bewley, shipbuilders, Dublin, stated, in answer to Mr. Falkiner, 
that the process of fairing was an indispensable one, and plates 
which would not stand it were useless. An order for supplying 
cast steel plates in the shipbuilding trade indicated, in his opinion, 
the cast steel of the old class, and not Bessemer steel. 

To Mr. Kernan : Fairing is invariably used, the object being to 
make the line perfectly fair, and to turn out a complete job. 

Gustavus Wilhenn Wolff was the next witness. In reply to 
Mr. Joy, he said that he was a partner in the firm of Harland and 
Wolff. At the time the plates cracked, between 400 and 500 
men were employed upon the Istrian. On the 17th November, 
the cracks were observed in six of the plates, and the whole in 
that strake were in consequence taken down. The witness went 
into details to show that consequent upon the cracking of the 

lates, the progress of the Istrian had been kept back eighty days. 

he putting up and taking down of the condemned plates, includ- 
ing all necessary preliminary operations, amounted to £282 5s. 1d; 
that was after making due allowance for the used rivets as “ scrap.” 
The entire loss on the contract for the Istrian, including interest 
on a deferred instalment, was £600. The loss on the second ship, 
for which similar plates had been ordered, was in excess of that 


sum. 

Counsel for the defendants objected to several items in the esti- 
mate of the loss, and asked for the production of the contract 
under which the ship was built. 

Mr. = said the plaintiffs objected to produce the contract 
without the sanction of Messrs. Bibby. To produce the contract 
would be to do a thing never heard of in the trade. 

Mr. Kernan then addressed the jury for Messrs. Marriot and 
Atkinson. He said, in reply to aremark made by Mr. Joy, that 
the case was not one that the defendants could leave to arbitration, 
as pro by Messrs. Harland and Wolff, for it was clear that 


| December. 


| plates were all sheared cold before being sent to Belfast. 
| ing is severe on a steel plate; and a boiler-maker, if he were using 


give an order to proceed with the specification. The sample plate 
was forwarded on the Ist of August. It was ten feet long, three 
feet wide, and five-eighths of an inch thick. With that they sent 
a piece cut off the end to show how far it bent. 

Mr. Falkiner objected to evidence with regard to this piece said 
to have been forwarded, but which the plaintiffs stated they had 
never received. 

Witness : The piece in question was taken off the sample plate, 
and we bent it to show the point of fracture. It was bent to 
rather over a right angle. If he got an order tosupply cast steel 
he would consider it fulfilled by supplying Bessemer steel; and, in 
fact, the difference between the two could not be detected. 
Defendants at once took back some plates that had been rolled 
wrongly. The plates were all annealed before leaving their esta- 
blishment. There is always a certain amount of breakage with 
steel. I saw the ship Istrian on the 22nd October. Nocomplaint 
was made that day with regard to any of the plates save those 
affected hy the fracture, nor was there in the correspondence a 
single word of complaint. On the 25th of October plaintiffs paid 
me my first account—£252 18s. 4d. I then went on with the 
second specification, and that amounted to £599. There was no 
letter from them to us from the 2nd November till the 8th of 
[Letter of 8th December and several other letters 
read.] We sent no person over to examine the plates. We pur- 
chased these plates from Messrs. Bessemer and Co., and they were 


| rolled at our mill. The plates weighed six or seven hundred weight 


each. We must have manufactured at least 5000 tons of these 
steel plates. We have supplied several large firms with these 
plates. The material was all one lot that we manufactured for 
completing the contract. When we get the slabs from Bessemer 
and Co, we put them into a furnace, and then roll them to the 
proper length, breadth, and thickness, We then put them in the 
furnace and raise them to a blood-red heat; they are then taken 
out of the furnace and laid on the mill floor, which is iron. They 


| are allowed to cool there, and plates of the size furnished to the 


Messrs. Harland and Wolff would cool in about two hours. The 
Puuch- 


a steel plate, would drill the holes. I have seen the plates of both 
ships; they stood — very well. Since the Bessemer process 
has been established, and if an order were sent for cast steel, 
Bessemer steel would be sent. The steel that was formerly known 
as cast steel is now called crucible steel. 

Cross-examined by Mr. Joy: In our letter of July the 30th we 
referred to the peculiar toughness of our steel. When we got the 
steel from Messrs. Bessemer we turned them into plates. I came 
to Belfast on the 22nd of October to induce Messrs. Harland and 
Wolff to keep the twenty-seven plates which had been rolled too 
thin. I did not come with the object of selling them to some 
other person. When I saw the fractured plate on the 22nd 
October I at once said I would take it back, and that they would 
likely have one or two more. My father was engaged in the steel 
business for a long time before I went into it. 

William Daniel Allen was next examined by Mr. Kaye, and 
stated that he was a member of the firm of Bessemer and Co., 
steel manufacturers. Mr. Bessemer was the inventor of Bessemer 
steel. He had been associated with him tweenty-seven years. 
He conducted all the experiments made by Mr. Bessemer, and 
which resulted in the development of this particular method. 
They made upwards of 200 tons of this steel per week, and 
throughout England there were 3000 or 4000 tons used weekly. 
It was made for bridges, ships’ sides, rails, and many other pur- 
poses. He supplied the slabs to Mr. Atkinson for the making of 
these plates, and they were of good quality. He had inspected 
the plates after they were taken off the side of the ship, and had 
examined the ones which were cracked. The plates he saw in the 
orm yard were, he believed, suitable for the purposes of ship- 

uilding. The punching of the rivet-holes was a good criterion of 
the quality of the plates, and Bessemer steel was known in the trade 
and in the market as cast steel. The old cast steel was now known 
as crucible steel. 

Cross-examined by Mr. Falkiner : The plates which I said were 
fit for shipbuilding applied to those which cracked and to those 
which remained uninjured. The 
uniform character. Steel of a hard quality is brittle. The 
Bessemer steel is more brittle than iron. The test of bending to 
double cold without fracture is directed against brittleness. 

To a Juror: A plate of five-sixteenths, or a quarter of an inch 
thick, will stand the test ; but a plate five-eighths of an inch thick 
will not. 

On the third day the cross-case of Messrs. Marriot and Atkinson, 
who are proprietors of the Fitzalan Steel Works, at Sheffield, was 
taken. They sought to recover a sum of £599 from the defendants, 
as the price for plates supplied by the plaintiffs to the defendants 
during the year 1866. he defendants, as we have seen, pleaded 
that the steel plates, the subject-matter of the action, were pur- 
chased by them under a special contract, by which it was agreed, 
as a condition thereof, that the steel plates should be of such 
quality that same would bend double cold without fracturing, 
and, if not of such quality, they should be at liberty to reject 
them; and the defendants averred that the plates were not of 
such quality, and that they consequently rejected them, with 
notice to the plaintiffs, he defendants, in their pleadings, 
relied upon a further contract that the steel plates should be 
reasonably fit for the plating of iron ships, which they alleged 
they were not, and that therefore they rejected them. The 
defendants, on their part, instituted a cross-action against the 
plaintiffs for the recovery of damages, laid at £1000, for the 
alleged breach of the aforesaid contract. The cases were taken 
together. 

George Edward Swift was the first witness called. He gave 
evidence as to his extensive experience in the manufacture of 
steel. The steel furnished to Messrs. Harland and Woiff had been 
examined by him, and in his opinion it was good and fit for ship- 
building pur It was most unusual to manufacture steel 
gin. thick. He believed the annealing to which it had been sub- 
jected in the yard of Messrs. Harland and Wolff must have been 
injurious to it. 

Mr. Bowater was recalled. He said that annealing metal a 
second time, if properly managed, would not be injurious to it. 





all the defendants were bound to do was to supply steel of a good 


Bending double cold would be a severe test of steel. 


reply to Mr. Harrison, that he was one of the partners in the firm | e: Ps J 
of Marriot and Atkinson, of the Fitzalan Iron and Steel Works. | was the manager of the Windsor Works, Liverpool. 
The firm had been in existence for 100 years. For the past ten | as the result of considerable experience that the steel strake of 
years they had been engaged in the manufacture of steel plates | the Istrian should not have been faired when up, as the necessity 
8. It was only twelve or thirteen years | 


| 


| 


| was cast steel. 





Samuel Baker, a marine engineer and boiler-maker belonging to 
Liverpool, gave evidence to the effect that the steel was goud, and 
that the punching, rivetting, &c., to which it had been subjected, 
were, in reality, a satisfactory test. He attributed the cracking 
of the plates to an absence of the necessary care in their manage- 
ment, and to the fact, especially, that the strain on the top edge 
was not during the putting on of the plates counteracted. In the 
fairing process he believed that there had been an unequal expan- 
sion. It was nothing unusual to find steel plates cracking; and in 
such cases the custom was to return them to the manufacturer 
and have them exchanged. 

John Miller, of the late firm of Cato, Miller, and Co., of Liver- 
pool, gave similar evidence. An order for cast steel would, in his 
opinion, be complied with by supplying Bessemer steel, which 

John M‘Caffin was the next witness. He said that recently he 
He gave it 


for fairing should have been obviated in the course of the work. 
The men in the yard must have been unused to steel which was 
not generally used in the construction of ships. 

To Mr. Joy: I was in Messrs. Harland and Wolff's yard the 
other day. I saw work in it as good as any that ever I say in my 
life. I consider the work first-class; but I believe that the men 
do not know anything about steel. 

Daniel Mylchrist was the next witness. He said he was 
manager for the shipbuilding firm which had succeeded Messrs. 
Jones, Quiggan, and Co. For eleven years he was in the employ- 
ment of Jones, Quiggan, and Co., who, in his experience, had built 
sixty steel vessels. He was a naval architect, and had superin- 
tended more or less the building of the whole sixty. He gave it 
as his opinion that the fairing should not be carried out in the way 
in which Messrs. Harland and Wolff carried itout. In his opinion 
the steel was fit for shipbuilding purposes. If he sent a specifi- 
cation for cast steel plates he would expect to get Bessemer. 

To Mr. Falkiner: Bessemer had been in use by him for five 
years. The other kind of cast steel was crucible steel. He had 
purchased crucible steel from Messrs. Marriot and Atkinson for 
shipbuilding purposes. 

fere Marriot and Atkinson supposed to be manufacturers of 
crucible steel ? They were. 

Mr. Harrison addressed the jury for the defence, contending 
upon the correspondence that the original arrangement for Zin. 
steel that would bend double cold had been receded from by the 
parties on both sides. 

Mr. Falkiner followed on the other side. 

His Lordship then charged the jury, who retired, and a number 
of objections were then handed in on both sides. 

The jury found for the plaintiffs in each case— £599 2s. 6d. with 
6d. costs, for Messrs. Marriott and Atkinson; and £876 5s. 1d, 
with 6d. costs, for Messrs. Harland and Wolff. 

His Lordship at the request of counsel, asked the jury how they 
considered the question as regards the condition of bending 
double cold without fracture ? 

The Foreman (Mr. James Thompson, J.P): We found that the 
contract was for double cold. 

Mr. Harrison : I think we are also entitled to know their finding 
as to the fitnes: of the material for shipbuilding, seeing that we 
allege « modification of the contract. 

His Lordship: Very well, I will ask that, gentlemen do you 
think the material supplied was reasonably fit for shipbuilding 
purposes ? 

The Foreman : No, my lord, we do not. 

Counsels fo. the plaintiffs, Atkinson and Marriot—Messrs. 
Kernan, Q.C., Harrison, Q.C., and Kaye, LL. D. Attorneys 
Messrs. b.oumfield and Leahy. For the defendants, Harland and 





Wolff—Messrs. Joy, Q.C., Falkiner, Q.C., and Porter. Attorney 
~Mr. Johnson. 
AERONAUTICAL Socrety OF GREAT Britarn.—A general meet- 


ing of members will be held in the great room of the Society of 
Arts on Wednesday, the 17th April, at eight p.m., for the reading 

and discussion of papers upon zrial navigation and the flight of 
irds. 


NAVAL APPOINTMENTS.—Ebenezer Clements, chief engineer, to 
the Euphrates; Henry Cook, chief engineer, to the Malabar; 
Henry T. Saunders, engineer, to the Euphrates; Joseph T. Kobin- 
son, engineer, to the Malabar; George Treness, chief engineer, to 
the Jumna; Thomas A. Clarke, engineer, to the Jumna; and 
Charles P. Muller, first-class assistant-engineer, to the Jumna. 

THE YORKSHIRE CoaL TRADE.—The coal trade is not quite 
so active as before, but no great falling off of orders has been 
felt as yet, and there are not any very great accumulations 
on the pit banks at the present time. There is a good 
tonnage to the London and southern markets of the best 
house coal both from the Barnsley and Silkstone beds ; there is 
also a fair trade from the latter collieries to Peterboro’. The 
Landsall pits are doing a brisk business in house coal but not so 
great as heretofore owing to the milder weather which prevails. 
The iron and cotton manufacturing districts are taking a fair 
quantity of slack and smudge for coke making and engine 
fuel, considering the state of trade there The men at 
the Stafford Main Colliery numbering about 400 held a social 
gathering at Dodworth near Barnsley on Monday last when 


| addresses were delivered by several officials of the Miners’ Union 


lates were not of a perfectly | 





and by the manager of the colliery. On Wednesday afternoon the 
preliminary steps were taken for sinking the new shaft in con. 
nection with the Barnsley OaksColliery which was the scene of the 
dreadful explosion on the 12th of December last. It will be 


| remembered that this course was recommended at the last meeting 


of the engineers who are entrusted with the reopening of the mine 
for the recovery of the bodies that are still entombed therein. The 
point where the new shaft is to be sunk is near the Arcksley 
station, on the South Yorkshire Railway. The ground was sur- 
veyed and the first rod turned up in the presence of Mr. Thomas 
Dymond, the managing partner in the Oaks Colliery Company, 
and Mr. Beaumont, the engineer in charge of the mine, and several 
others. 

THE RounDWoop RESERVOIR.—It seems that Dublin must wait 
along time yet for the Vartry water. On Wednesday a numberof en- 
gineers visited the works at Roundwood, with the view, it is under- 
stood, of preparing evidence to be laid before 9n arbitration court, 
to which will be referred Mr. Tighe’s claim of £20,000 for damage 
likely to arise to his property from a casualty like what was 
apprehended some time ago, before the great reservoir was 
emptied. According to a report in the Daily Express, ‘the 
public roadway along the ridge of the great embankment was 
entirely stopped by a gap about eighty yards wide by about five in 
depth, this ne the cut now made on its eastern end in order to 
reach the ascertained cause of the leakage which some months ago 
caused so much alarm. About 100 men are busily engaged in 
this cutting, their apparent object being to cut away to its 
very base the main embankment to a depth of about 60ft. 
The water of the reservoir, which a month or two ago pre- 
sented a broad surface of about 400 acres in extent, has been 
reduced to a rivulet winding through some stagnant pools of bog 
deposit and under one or two county bridges, some time ago sub- 
merged beneath about 40ft. of water. From a rough estimate 
made on the ground, it appears that about 60,000 cubic yards of 
material, including earth, puddle-wall, and stone pitching must be 
removed, eighteen months’ time occupied, and a very large outlay 
incurred before the works can possibly be placed in a proper state 
of repair. As far as can be ascertained, the seat of the defect re- 
garding the completion of the works arose above the supply and 
discharge-pipe tunnel, partly from the burst of December last, 
partly from the pressure and piling of the water-tower and girder- 
bridge connected with it, and partly from bad puddling, and the 
bad placing of this puddling.” 
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Aprit 12, 1867. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





ON THE FLOW OF GASES, 

Str,—In reply to Mr. Baldwin’s letter in last week’s ENGINEER 
I beg, in the first place, to call his attention to an error there, by 
which he makes the discharge of steam into a vacuum intinitely 
less than his adopted formula would make it, though that formula 
itself reduces the discharge to 0. 

The error referred to consists in making minus hyp. log. 0 equal 
to minus 0 in place of equal to plus infinity, whereby the quantity 
that would be discharged into a vacuum, and which, by the 


f ula v = 35 6 P " » 2 ( P 
ormula vi 3 ve hyp. log =? Would be 0 x 96 vs! 





y intinity = 0 x infinity = 0, is made equal to (0 Xx %/*) 


or, as already stated, infinitely less than that given by the formula, 
which Mr. Baldwin admits makes v; = 0 when x = 0; but then he 
says this only shows that there is no velo ity at the density in the 
boiler. Now it is perfectly certain that in all cases the density in 
an orifice in a boiler is less than that in the boiler, however small 
or great the difference of pressure outside and inside the boiler 
may be, for the instant motion commences density must inevitably 
decrease, and motion must commence in the boiler some distance 
from the orifice; but I understood Mr. Baldwin’s object was to 
furnish a formula by which to calculate the quantity of steam 
that would be discharged through a given orifice; and indeed the 
paragraph with which that part of his paper on safety valves com- 
mences, and the whole connection of the subject admits of no 
other supposition, and consequently I supposed that v was the 
velocity which, if multiplied by the area of the orifice and the 
specific weight of the steam in the boiler, would give the weight 
discharged; otherwise I have not the least idea what it does mean, 
and must conclude that my supposition was correct; but I shall 
show bya single experiment how very wide of the truth the 
formula referred to is, and the experiment I shall adduce will be 
sufficient to explain the general plan of my experiments. 





The tube A leading from the boiler, and on which was a stop 
was about ljin. diameter and about 15in. long. The tube B, of 
the same diameter, and leading down into aniron bucket, was con- 
nected to the tube A by a screw joint, and the plate P, P, was 
screwed up between A and B. An orifice O being made in the 


plate P, P, and che bucket being partially filled with water, and a | 
gauge placed at G to indicate the pressure above or below the | 


atmosphere, the steam was turned on for a time, the pressure at 
G noted, and the temperature of the water in the bucket taken 
before and after the experiment. 

The bucket weighed 591b., its diameter was nearly 13jin., and 
it was filled to a depth of I7in. for each experiment, at which I 
estimated the capacity for heat of the whole to be equal to that 
of 1001», water. The diameter of the oritice being gin. and bell- 
mouthed next the boiler, and the steam in the bviler being at 
45lb. above that of the atmosphere, the gauge at G showed a 
vacuum of 4)1]b., and in seventy-three seconds the heat in the 
bucket rose from 70 deg. to 176 deg. In another experiment the 
heat rose from 70 deg. to 168 deg. in sixty-eight seconds. I calcu- 
late the average velocity of these two experiments at about 970ft. 
per second at the density of the steam in the boiler, but I am 





| steam boiler. 


| seems to require moditication. 





is, I think, reason to conclude that a small quantity of water 
diffused over the heated surface is far more likely to occasion an 
explosion than a great rush of water, which, as I have shown, 
destroys the steam generated nearly as fast as it is generated by 
the heated surface. That serious boiler explosions are not always 
caused by the force of steam alone became evident to me by the 
examination of an exploded boiler many years ago. The boiler 
was an old-fashioned dome or bee-hive shaped boiler, and when 
the water was very low in it a large portion of the sides and part 
of the bottom would become red hot, or, at all events, black red 
hot. The bottom plates of the boiler were charcoal iron, gin. 
thick, the dome only jin., and much worn by rusting, so as not to 
be more than ,4in. in thickness in many portions of its surface. 
The engineer, who lived long enough after the explosion to relate 
what had occurred, stated that he knew the water had got very 
low, but not dangerously so, as he believed. The boiler was fed 
with cold water in a very primitive manner, and the engineer had 
just turned on a supply when the explosion followed instan- 
taneously. The boiler separated about a foot above the bottom, 
as though it had been cut off with a knife, and just through the 
thickest and soundest portion of the plates. The thin and worn 
dome had not given way in any part. Since that time, while I 
admit that the pressure of steam may, and often does, cause boilers 
to give way, I believe there is some mysterious force concerned in 
these fearful explosions, compared to which the force of steam is 
as nothing, but which destructive power is never generated when a 
boiler is well supplied with water. In reference to the boiler I 
have mentioned it may be argued that the plates where they gave 
way were red-hot, = | therefore, though thicker, were, in their 
heated condition, weaker than the thinner plates of the dome. 
But there was no appearance of their having been thus heated, at 
least not so as to raise a scale on their surface. 


Cheltenham, 8th April, 1867. 


Rost. MvusHet. 





RED-HOT BOILERS, 

S1r,—It seems to me that the thanks due from the public to Mr. 
Fletcher and the others who conducted the experiments with red- 
hot boilers, have been forgotten in the discussion which has arisen; 
as, whatever may be the result, we can have no doubt as to the in- 
tention. The experiments were then conclusive as regards the 
class of boiler employed, and proved, if any proof were required, 
that domestic boilers do not burst by reason of their becoming red- 
hot. I can scarcely think that Mr. Fletcher meant these experi- 
ments to decide the question generally, as supposed by your corre- 
spondents, more especially as I understand it is his intention to 
extend his experiments to boilers of a larger size. As you very 
properly remark, the furnace plates of an ordinary boiler cannot 
possibly generate sufficient steam to cause an explosion by the 
mere act of cooling them down from a red heat; but supposing the 
high-pressure steam to have been exposed for some time to an in- 
creasing surface of red-hot plates, it will become superheated to a 
great extent, especially when, as is often the case, the steam has 
not been withdrawn for some time. It is probable that a large 
body of superheated steam would give off its excess of heat to the 
water in the boiler, on being disturbed, much more rapidly than 
heated plates, and that the cooling of the comparatively small 
quantity of water in the boiler by the admission of the feed would, 
by stopping the emission of vapour from the surface of the water, 
bring the superheated steam into direct contact with 1t, or it is 

ssible that through the lowering of the water the feed-pipe may 

ave discharged the water directly into the body of superheated 
steam. It would seem, therefore, that for experiments to be con- 
clusive they should be made not only with a partially red-hot 
boiler, but with one filled with superheated steam, and with a 
bulk of steam similar to what would be found in an ordinary 
Epwarb H. Durroy, M.E. 
Manchester, April 9th, 1867. 





PERMANENT WAY UN INDIA, 

Srzk,—In THE ENGINEER of 14th December last a letter from 
Captain Osborne was published, regarding permanent way in 
India. My attention was drawn to it only a few. days ago, or I 
should have noticed it earlier, as the position recently held by the 
writer might cause his opinion to have some weight; and in some 
particulars which I shall with your permission detail, the letter 
It is to be regretted that you were 


| unable to publish the report which accompanied it. 


quite satisfied to take any possible calculation from the data | 


given, and ask anyone to compare the results with the velocity 
from that pressure into the air given in Table 2, page 146, of THE 
ENGINEER, where it is set down at 6.3ft., and judge whether it is 
likely that any experiments could be so egregiously bad as to 
account for a tithe of the difference. It must also be remembered 
that according to Mr. Baldwin the 44 1b. of vacuum in the outer 
tube would have still further reduced the discharge to a con- 
siderable extent, but in no one case did I find a diminution of the 
discharge by diminishing the outer pressure; and though this may 


disagree with the experiments of others on very small tubes, I — 


think that the comparatively large tubes I used and the plan of 
the experiments entitle them to greater weight as regards the 
relative discharges than any other experiments I have seen any 
account of. 

Mr. Baldwin says he has gained very little knowledge of a useful 
kind by the perusal of my pamphlet, but I was under the impres- 
sion that a simple formula for ascertaining the quantity of steam 
dischargeable through a given opening practically, if not absolutely 
agreeing with experiments through a very wide range, was useful 


First it is stated, “‘ that whatever might have been the original 
cost of iron pot sleepers, we,” that is, the Great Indian Peninsula 
Railway Cowpany, “should have saved millions sterling had our 
road been laid with them, instead of with teak, babool, eyne, saul, 
and other timbers.” I find that in the thirteen years which have 
elapsed since the first section of the Great Indian Peninsula Rail- 
way was opened in 1853, the total working expenses, including 
maintenance, have amounted to a little over two and a-half 
millions sterling, but only one-fifth of that amount was expended 
upon maintenance of road, works, and stations, and less than one- 
fifteenth, or about £162,000, was the total value of rails, sleepers, 
and other materials renewed. The cost of renewing sleepers has, 
therefore, been very insignificant as compared with the working 
expenses, amounting, in fact, to some thousands of pounds, instead 
of millions. 

Irrespective of the consideration of durability or cost, there has 


| been an economy effected upon some parts of this particular rail- 


knowledge, and whatever may be said about my theory, and | 


whether, as suggested by some, the tables from which I obtained 


the specific volume of steam be incorrect or not, there can, I | 


think, be no question whatever that all the errors in my theory | nae been tntendused: lth the sect meted atmatenn an te 


and formule so counterbalance the errors in the tables of the 
specific volume of steam in Nystrom’s Pocket Book, that the two 
taken together give the quantity of heat that can be discharged in 


steam through a given orifice, for there can be no doubt that the | 


| renewals.” 


number of units of steam acquired by the water is exactly equal | 


to the number lost by the steam in its condensation, and. there- 

fore, I cannot conceive a more direct. way of ascertaining that 

point, which is clearly the point Mr. Baldwin attempted to arrive 

at in his paper on safety valves, R. D. Napier, 
Birkenhead, April 1st, 1867. 





CAN A RED-HOT BOILER BE EXPLODED? 


Sir,—Mr. Fletcher appears to have tested boilers of cast iron 
and copper heated to a glowing red heat, but he does not a pear 
to have tried the experiment of introducing water into a red-hot 
wrought iron boiler, and wrought iron boilers are those which are 
for the most part in use. Neither does he appear to have intro- 
duced water into his boilers when they were not at a glowmg red 
heat, but at that dull or black red heat just visible in the dark; 
which state of the metal the most rapidly converts into steam the 
particles of water brought into contact with its heated surface, 
Thus, if we take a glowing red-hot iron crucible, and introduce 
water into it, a repellent action takes place between the water and 
the sides of the crucible, and the generation of steam is not nearly 
so rapid as when the crucible is only heated to a dull or black red 
heat. Therefore, I infer that had Mr. Fletcher heated his boilers 
to a dull black xed heat his experiments would have been far more 
conclusive. 

Moreover, when a large quantity of water is rapidly introduced 
into a heated boiler the steam instantaneously generated by the 
contact of a portion of the water with the heated sides and bottom 
of the boiler is as instantaneously condensed by the large body of 
water not yet so far heated as to be capable of passing into the 
state of steam. Therefore, assuming that the sudden intro |uction 
of water into a boiler, the plates of which have become overheated, 
can geucrate a force of steam sufficient to cause an explosion, there 





way by the use of wooden sleepers in the original construction. 
The completion of some important sections of the railway has 
been expedited as much as two or three years by using them 
instead of iron sleepers. The profits of a single year’s traffic will 
more than cover the cost of the wooden sleepers, which, if of the 
worst quality, will last six or seven years. 

Second, it is stated that ‘‘on the Madras railways the iron way 


Great Indian Peninsula Railway it is being gradually brought in for 
I find from Mr. Danvers’ report on ‘‘ Railways in 
India,” that the maintenance of the Madras railways for five years 
—1861 to 1865—-has averaged 32 per cent. of the total working ex- 
penses, while for the same period upon the Great Indian Peninsula 
Railway it has averaged 19 per cent., and for the year 1866, 234 per 
cent. This comparison is unfavourable to the Madras railways, 
and would seem to indicate what, indeed, is the fact, that the 
percentage of working expenses upon the Great Indian Peninsula 
Railway is main)y owing to other causes than the cost of main- 
tenance. 

Iron pot sleepers have been in use upon the Great Indian Penin- 
sula Railway for several years. Of the section opened in 1854 
about ten miles were laid with iron pots exp: rimzntally. They 
were also used in portions of some of the s«ctiois subsequently 
finished. In 1860, more than one-fifth of the totu length finished 
was laid with them. They are now being used, not only for 
renewals, but also on some of the sections in progress, principally 
because of the scarcity of wooden sleepers, which are not only 
more expensive than formerly, but are now not procurable in suffi- 
ciently large quantities. 

The timber road is decidedly superior to that laid with iron pot 
sleepers, but the latter answer very well with a light traffic. With 
a moderately heavy traffic the renewal of iron pots in a year 
amounted to nearly 3 per cent. upon a length of fifteen miles. 
After the lapse of some years the percentage of renewals will no 
doubt increase, as it does with wooden sleepers. 

Boxmoor, Herts, April, 1867. ARTHUR A, WEST. 





CABS ON LOCOMOTIVE ENGINES, 

Srr,—As the late strike amongst the 1 tive engine drivers 
and firemen has had the effect of directing the attention of the 
public to this important class, I hope you will allow the following 
remarks to occupy a small portion of your valuable space. 

There can exist no doubt that the ordinary weather-board of 
locomotives, such as is almost always placed in front of the driver, 











protects those on the “ foot-plate” toa great extent from the 
wind, but why could not some sort of a roof also be applied, ex- 
tending from the board, which would keep off rain on show as 
well as wind? This has been done to a large extens in the United 
States, and sparingly in Scotland, and some other countries where 
the engineman is ensconsed in a sort of small glass and iron carriage 
minus the back. But what I wish to ascertain is why such a com- 
plete shelter is not universally applied. The objection cannot be 
the expense, as it could be placed on any engine for a trifling sum; 
neither would it obstruct the vision, for the driver could still look 
out from beyond the sides when necessary. If every locomotive 
were supplied with a proper shelter a vast source of grumblin 
among drivers and firemen, namely, the constant exposure, woul 
be done away with, and the hardships of the trade would sink to 
a level with those to which any mechanic is subject. 8S. E. W. 
Chester, April 6th, 1867. 





THE STRENGTH OF TANKS, 


Srrk,—In Tue ENGINEER of April 5th a question is raised by 
“*Gasholder” as to the correctness of a formula given by E. Bloss 
for cylinder covers by applying it to the cover of a gasholder, 
which seems to show a fundamental error in the formula, and, as 
bearing on a similar subject, permit me to inquire what is the 
correct formula for the thickness of the sides of a tank or reser- 
voir, say a gasholder tank? I am induced thus to trouble you 
because an engineer specified a cast iron tank recently which was 
104ft. diameter and 30ft. deep, being 15ft. in the ground and 15ft. 
out of the ground, and the thickness he specified the tank was 
gin., and thinking that the plates were too thin I sent him my 
own mode of calculating the strength of tanks, which is as 
follows :—Thickness of plate = 
Diameter of tank in inches X pressure in lbs. due to depth of water 

utmost tension of iron 
and applying this to the tank in question at the ground line, and 
assuming that as the tank is hooped with wrought iron bands, and 
the water quiescent, it would be sufficient to make the utmost 
19,000 1b. _ 
1 


tension two-fifths the breaking strain, which is, say, 


— (l04ft. x 12in.) x 7 Ib. 
7200 lb, 

thick nearly; but as the plates have the flanges and paneling, 

these add to their strength one-fifth. Then lfin. + tin. = lin. 

thick instead of gin., as specified by the engineer. In reply to 

this he gives me his formula, referring me to Rankine on ** Civil 


7200, and .*. 1‘2lin. » that is, ljin. 


Engineering,” for the proof of it, the formula being T = - R 
= thickness of metal in inches, ‘ 
= pressure of head of water in lbs., 
R = radius of the tank in inches, 
Jf = utmost tension in inches; 
which, rendered into figures, is 
- 7b. X 52ft. X 12in. 
O60in, a: SR ON. X ie. 
7200 Ib, 
so that allowing, as before, tin. for extra strength in flanges, &c., 
6075 a 
we have =— = 0°486in., or 4in. thick, so that if he is correct 


by making the plates gin. thick, it is ample with the wrought iron 
hoops usually put on the outside. 

It will be perceived that the difference between the two 
formulz is that in one case the radius is the multiplier, and in 
the other the diameter of the tank; the question therefore arises, 
which is right ? 

On referring to analogous cases in ‘** Molesworth,” I find the 
thickness of boilers, cylinders, and hydraulic presses calculated by 
multiplying by diameter; other allowance being male for boilers 
and cylinders for wear, I presume, but in that of hydraulic presses 
I scarcely understand, and it appears to me that as the pressure 
of a fluid is the same in every direction, the diameter should be 
the multiplier, and not the radius. 

Being curious to know —in my simplicity, I fear you will say- 
I took a tube 2in. diameter and 15ft. high, closing the lower end, 
and on a circle round the pipe, made in the lathe for perfect 
accuracy, I divided four equal parts and drilled four holes at 
right angles with each other and passed a rimer through the two 
holes across the diameter to be sure that they were exactly oppo- 
site; I plugged them all up, and filling the tube with water, keep- 
ing up a constant supply, I opened one plug, and with a measuring 
staff observed the distance the water was projected, which of 
course was due to the pressure of the head of water. I then 
opened the opposite plug, and the water was then projected at an 
equal distance the opposite way, the first stream suffering no 
diminution in pressure. I then opened each of the other two at 
right angles, and found all the streams had the same velocity as 
the first, showing clearly that the opposite sides of a tank have 
equal pressures, and this is the pressure due to the head of water; 
that is, I infer, two pressures, which twu pressures are supported 
by the two sides of the tank, each opposite side of a tank beiag 
equal to the diameter X depth of water. This mode of reason- 
ing of course may be wrong, but being an important subject, 
perhaps some of your more experienced readers may be good 
enough to show what is the true formula, by proof, for the pur- 
pose. If this should catch the eye of Mr. Rankine, who is, I 
perceive, a contributor to THe Evycineer, I assure him he will 
confer a favour by giving me the result of his experience. 

Midland Ironworks, Donnington, near Newport, c.Cc. W. 

Shropshire, April 9th, 1867, 








NAVAL ENGINEERS, 

Srr,—The difficulty you have in understanding the excuse of 
Lord Lennox, that ‘‘ naval engineers receive their education at the 
expense of the State,” is perfectly natural. For very many 
years the staff of naval engineers was obtained from private as 
well as from Government engineering establishments, the latter 
certainly supplying less than the former. But about a year ago 
the Admiralty decided upon stopping the entry from private 
establishments, and it is by means of this decision—a decision of 
little more than a year mind.—that it is desired to deny justice to 
an indispensable class, as well as to convey to others an incorrect 
idea of their claims. ; é : 

Formerly the position of chief engineer could be attained in 
eight years, but so stagnant has promotion become that it cannot 
be reached in less than fourteen years, whilst it is every year 
becoming worse. 5; : 

Now it is sufficiently hard to roast in the tropics, and after so 
many years only to receive £180 per annum, but when only four 
years of all this time counts towards half-pay and retirement, 
whilst other officers count the whole of it, I think it will be 
conceded that naval engineers have just cause of complaint. 

Possibly when engineers are wanted in an emergency the 
Admiralty will find that, leaving truth and justice out of the 
question, it is more expedient to act towards them in a manne 
equally as fair as with other officers. R. 

[If naval engineers were less supine and spoke a little more 
freely and frequently, they would possibly amend their position. ]— 
Ep. E. 








PrRE-HISTORIC LAKE EMBANKMENT.—A lake has been discovered 
in the State of Iowa, in America, povmpemnas. surface of 2800 acres, 
which is between 2ft, and 3ft. higher than the surrounding country, 
and surrounded by a carefully-built wall 10ft. or 15ft. wide. 
When or by whom the wall, which is very old, was built none can 
discover. The stones of the wall vary in weight from a hundred 
pounds to three tons. There are no stones on the land within ten 
miles around the lake.—Builder. 








THE ENGINEER. 


319 








Aprit 12, 1867. 





RAILWAY MATTERS. 


B a company’s engineer reports the Pernambuco line in good 
order. 

THE - to the London Bridge station are being much 
improved, 

THE strike on the Brighton line is said to have caused a loss o 
tra fic to the extent of £6,304 

RaiLway shareholders in main lines seem at last determined to 
stop the absorption of branches. 

550 tons of fish have been despatched from West Cornwall by 
railway during the past ten days. 

Ir is — to open the Great Northern Extension from 
Lincoln to Hovington for traffic to day. 

Goops are now conveyed from Chicago to New York in six, 
instead of eight or niae days, as formerly. 

Tue Midland competition has already had a beneficial effect on 
the London and North-Western carriage accommodation. 

Tue third rail on the Great Western of Canada makes the com 
pany’s lines available to 12,000 cars of the American lines. 

THE railway mail services employ 76 guards and 41 porters, at a 
total cost of £13,000 for wages, and of £550 for uniforms 

Aw Edinburgh jury has awarded £500 damages to a Leith wine 
merchant for injuries received on the North British Railway. 

Tue bill incorporating the American Metropolitan Underground 
Ri —_ Company has passed the Senate by a vote of yeas 20, 
nays 11. 

Tue drivers on the Coney Island Railroad have struck because 
they were required to report any dishonesty on the part of the 
conductors. 

THE supply and repair of railway mail bags, apparatus for ex- 
changing bags by railway, and other miscellaneous expenses, 
amount to £23,430, 

THE railway receipts for wor 
ending March 30th, amounted to £221,85! 
ing a decrease of £43,998, 

THE Great Western Company of Canada has a capital of 
£5,000,000, and the Grand Trunk a capital of £15,000,000, all con- 
sisting of British money. 

Tue Grand Trunk is deficient in rolling stock, and the line in 


parcels, &c., for the week 
9 against £265,857, show- 


NOTES AND MEMORANDA. 


WHEATSTONE calculated the duration of the electric spark at 
the 24,000th part of a second. 

_Iy the presence of a soluble alkali finely divided zinc reduces 

nitrates to nitrites in the most rapid manner. 
& THE forges and foundries in Prussia amounted in 1864 to 1421. 
The total production amounted to 1,610,000 tons of common 
metals, and 56,701 lb. of silver, representing in money a sum of 
£5,846,187, 

ACCORDING to M, Mantegazza, of Pavia, the maximum number 
of red corpuscles in the blood of a healthy man is 5,625,000 per 
cubic m tre of blood, the minimum Leies 2,250,000 in the 
same volume. 

Ir is reported that M. Degousse, a gold beater in Paris, prepares 
aluminium leaf weighing only 01544 grain to the square inch, 
burning with great brilliancy in the flame of a spirit lamp, and 
decomposing boiling water. 

THE average rainfall of Bombay is over seventy-five inches, 
which, on an area of 4,000 acres, represents a total fall of 1089 
millions of cubic feet. The total sewage discharge of the year is 
about the same as the rainfall. 

TuE English watch trade confesses to a serious decline, and dis- 
cusses the causes. The number of Swiss watches imported into 
England for sale is now stated at 35,000 a year, while the number 
manufactured in England is only about 26,000. 

From the report of M. Hervé-Mangan, engineer-in-chief of Les 
Ponts et Chaussées, France, it appears that there are 250,000 acres 
of land available for vivarsatr Teds purposes, which are permitted to 
be lost to the country through the want of proper Siamgs and 
embankment works. 

W15E and other liquids are subject to considerable loss and even 
to changes which deteriorate them in consequence of the porosity 
of the wooden casks in which they are kept. These evils are 
prevented by drying and warming the casks, and then causing 
their interiors to imbibe pure fused paraffin, 

THE Berlin ware, so much celebrated for its power of withstand- 
ing heat, acids, and alkalies, is composed, according to Dingler’s 
Polytechnic Journal, of forty-five parts kaolin, thirty seven and 
a-half aluwina, and sixteen and a-half feldspar. The enamel is 





such bad order that a verdict of manslaughter has been given | 


against the manager in Canada, 

Tue Chinese Government resists all attempts to build a railroad 
through Mongolia. The French are about to construct a short 
railroad from Shanghai to Leichow. 


Darlington have struck, alleging a breach of faith on the part of 
the railway authorities as the cause. 

‘THE carriage of mails by railway in Ireland costs £85,142, and 
by coaches, carts, &c., £19,500. The railway subsidy for Scotland 
amounts to £80,330, and for carts, &c., to £16,025. 


composed of iorty-two parts sand, thirty-three kaolin, thirteen 


| unburat gypsum, and twelve of the baked body composition 


above descti 
A NEw alloy, consisting of 33 per cent. silver, from 25 to 30 per 


| cent. nickel, and from 37 to 52 per cent. copper, has recently been 


| formed in France. 


It resembles platinum, is not affected by the 


s : * | most powerful re-agents, and therefore is unchangeable in the 
THE engine drivers on the North-Eastern Railway resident in | most powe ag , ane s Un 


atmosphere, and is extremely hard and tenacious. But it is not 
homogeneous, and is rendered unalterable only by a process which, 


| as yet, is a secret. 


| ineffective if morphine be present. 


Aone the bills just passed in the New York State Senate is | 


one authorising the New York Central Railroad Company to 
charge two and a half cents per mile passenger fare. 

Tue report of the Grand Trunk Railway of Canada shows an 
available balance of £58,680, which will provide for a cash dividend 
on the first preference bonds, and leave £325 to be carried forward. 


Some English engineers have been during the past winter 
studying the pass over Mount St. Gothard, with a view to esta- 
= ing a railway acrossit. The longest tunnel would be over three 
mules. 

THE year has opened with inconsiderable results as regards the 
exports of railway iron, only 17,944 tons having been exported in 
January as compared with 30,367 tons in January, 1866, and 21,402 
tons in January 1865, 

THE dimimution of revenue in the Grand Trunk of Canada 
freight traffic is entirely in live stock, and is in consequence of the 
United States tariff laws, which came into operation on the repeal 
of the Reciprocity Treaty. 

On the 23rd ult. an oil train froin Petroleum Centre came into 
collision with an empty engine near Oil City. The engines were 
badly damaged, and the oil on the train took fire, burning the cars 
and engines and destroying the truck. 

THE value of the a exported in 1866 was £4,166,419, 
as compared with £3, 541,296 in 1865, £3,305,086 in 1864, £3,278, 304 
in 1865, £2,817,877 in 1862, £2,906,359 in 1861, £3,408,759 in 1860, 
£4,124,208 in 1859, £3,565,224 in 1858, and £4,000,515 in 1857. 

THE traffic receipts of railways in the United Kingdom amounted, 
for the week ending March 30th, on 12,745 miles, to £672,704, and 
for the corresponding week of last year, on 12,498 miles, to 
£703,516, showing an increase of 247 miles, and a decrease of 
£30,812. 

THE Metropolitan shareholders have approved the heads of the 
bill which authorises the Metropolitan Railway Company to raise 
£100,000 with the usual borrowing powers, to make a junction 
with the St. John’s Wood Railway, and to convert debentures into 
debenture stock. 

THERE are in Russia in round numbers about three thousand 
miles of railroad completed, and one thousand five hundred in 
course of construction ; concessions have been granted for fifteen 
hundred more, and plans for a variety of lines, amounting to about 
two thousand miles, are under consideration. 


FRIENDLY interviews have recently taken place between depu- 
tations from the boards of the Grand Trunk and Great Western 
of Canada Railway Companies, and propositions for a more cordial 
and complete interchange of traffic had been discussed. It is 
hoped that those discussions may lead to some practical issue. 


THE annual cost of mails conveyed by railway in England and 
Wales now amounts to £405,192. Of this sum the London and 
North-Western receives more than £133,000, the Great Western 
£50,779, the Midland £44,000, and the North-Eastern £41,476, 
the London and South-Western, South-Eastern, and Great Eastern, 
each receiving a subsidy of more than £30,000. 


THE announcement that the Moscow Railroad is to be sold, and 
that Baron Stieglitz and another gentleman are going abroad to 
treat with foreign capitalists, has created quite a sensation amongst 
the Russian public. The papers of all shades of opinion argue in 
favour of the line remaining in the hands of the Russi and 


3ICHROMATE of potash, when used as a test for strychnine, is 
This is a matter of great 
importance and which toxicologists should bear in mind. A remedy 
has been proposed by M. Rodgers, who states, in the Journal de 
Chimie Médicale, that the two bases may be separated by chloro- 
form or benzole, which dissolves the strychnine but only partly 
dissolves the morphine. 

GLYCERINE has been known to freeze. A large block of the 
solid glycerine, weighing several hundredweight, suspended in a 
somewhat warm room, took two or three days to liquefy, and a 
thermometer inserted in the fusing mass indicated a constant 
temperature of 45 deg. Fah. The original glycerine was pale 
brown, the crystals formed from it were nearly white, while the 
liquid which drained away was dark brown. 


Dr. ELSNER has succeeded in sensibly volatilising carbon, and 
fully volatilising silver, gold, the black oxides of cobalt and copper, 
green oxide of chromium, red oxide of iron, and oxide of iridium, 
by the temperature obtained in an lling furnace at some 
percelain works. Platinum resisted this temperature, but platinuin 
black (platinum separated in powder from a solution of one of its 
salts) was melted into small buttons. 


Ir has been proved by numerous observations, made during 
considerable periods of time, and at various places, that epidemics 
are least prevalent, especially among children, during rainy sea- 
sons. When the amount of rain is above the average the number 
of deaths is below it, and vice versé. It is true that excessive 
rains may give rise to colds, rheumatism, and other diseases; 
but they are usually of a mild character, and easily cured. 

RECENT researches have proved that the Black Sea not only has 
a considerable average depth, but that the bottom and sides are 
exceedingly smooth, and the whole cavity containing its waters 
may be likened to the interior of a large cauldron, On the other 
hand, the bed of the Archipelago is full of hcles, some of them 
having an enormous depth. The bottom of the sea between Sicily 
and Africa presents the appearance of having at one time formed 
a communication between these two places. 


In the Zeitschriff fiir Chimie, M. Brown states that the effects 
of bismuth on phosphoric acia are remarkable. When a 
fragment of bismuth is thrown into “‘glacial phosphoric acid in- 
fusion ” the metal fuses to a bright globule from which small flames 
are emitted. This phenomenon is sometimes so strong that par- 
ticles of incandescent bismuth are thrown out of the vessel form- 
ing a shower of sparks. There finally remains a spongy mass of 
bismuth, and a white powder, which is phosphate of bismuth. 


TELEGRAPH lightning protectors have been introduced in France 
with much promise of success, composed of two smooth brass 
plates about Zin. square, placed one above the other, and separated 
“ asheet of paper, or, probably still better, by a thin film of mica. 
One of the plates is in connection with the line, the other with 
the earth ; and as soon as a strong tension occurs on the line the 
electricity passes in sparks from the former plate to the latter, 
perforating the insulator between, and escaping into the earth. 


Mr. PaRKINSON, of the School of Mines, has shown that all 
magnesium alloys are exceedingly brittle, and most of them are 
easily acted upon by air. The most permanent alloy is that with 
zinc, but even this at present seems susceptible of no practical 
application. The most interesting compound of magnesium with 
the metalloids this gentleman found by strongly uniting magnesium 
filings with sand; the lting pound, silicide of magnesium, 
when dropped into water or dilute acid gives off spontaneously 
infil ble siliciuretted hydrogen. 











Government has been — not to listen to any proposals till the 
Russian capitalists have been appealed to, 


_ A YouNG man who, from documents found upon him is supposed 
to be named John Barbiére, was on Sunday evening ett — 
much mutilated upon the down line of the London and Brighton 
Railway, near the Spa-road station, and contiguous to the spot 
where, a few days since, a young man was discovered with his 
head and legs cut off. He was removed to Guy’s Hospital, where 
he died in a short time. There is a suspicion that the deceased 
caused his own death. 


Tue Great Northern shareholders, at a meeting on Tuesday, 
approved a bill now before Parliament for adopting the under- 
takings of the Edgware, Highgate and London, and the Watford 
and Edgware Junction Companies, with a deviation to Barnet; a 
bill to confirm agreements with the Midland and Eastern, and 
Stamford and Essendine Companies; a bill for incorporating the 
Cheshire lines committee, and for authorising that committee to 
make and execute certain new railways and works, and to raise 
additional capital; and a bill to enable the Halifax and Ovenden 
Junction Railway Company to vary the line of their railway and 
to increase their capital, and to enable the Lancashire and York- 
shire and Great Northern Companies to subscribe £30,000 each. 


A Derroirt paper gives the following statistics of a recent snow 
storm in the United States. The storm extended over a distric 
1500 miles long and 300 miles wide, and the average depth of the 
snow was lft. It estimates the weight at five tons to the acre, 
or 3200 tons to the square mile, or a grand total of 1,410,000,000 
tons of snow, which is ten times the weight of all the wheat 
grown in the United States since the discovery of America; and 
this great weight of snow, says the paper, fell in one storm, one 
vast cloud, and within a period of four days only. 


Bo.tey states that the hypo-chlorite of magnesia bleaches much 
more quickly than that of one with the further advantage in the 
case of straw goods, that it bleaches directiy as well as quickly, 
without first colouring the straw brown, as does the hypo-chlorite 
of lime. Magnesia, being a much weaker base than on, parts 
with the chlorine much more quickly. The great bleacher is 


it. Ozone is said to be rapidly formed when turpentine is exposed 
to the air, and the writer who mentions this (in a German perio- 
dical) recommends laundresses to add to their rinsing water a little 
pure rectified oil of turpentine mixed (which can be done only by 
distillation) with twice as much strong alcohol. No smell will 





t remain in the fabric after drying. 





MISCELLANEA. 


THERE are 46,000 exhibitors at the Paris Exhibition. 
“ THE manufacture of London gas consumes nearly a million and 
a quarter tons of coal a year. 

THE Society of Arts has formed a committee for promoting 
the visits of English workmen to Paris during the coming summer. 


Tue Gardeners’ Chronicle claims the plan of the Paris Exhibition 
ag for two English gentlemen, Mr. G. Maw and Mr. E. J. 

‘ayne. 

INGERSOLL, the boat-builder, has 
cate of the little ship Red, White, and 
send to Vera Cruz. 

THE conversion of the arms of the French ps ee 
is going on, and a large portion of the army will soon be provided 
with the Chassepét rifle. ‘ 

ALL the guns manufactured on Mr. Fraser’s plan have stood 
every description of test, and no other guns are now being turned 
out at the Royal Arsenal. 

THE steamer Diana, which left Hull for the whale and seal 
fisheries of Greenland in February, 1866, and had for some time 
been given up as lost, has just returned. 

DuriIne March the Eastern Scheldt was visited by thirteen 
Rhine vessels, with 1312 tons; 100 canal vessels, measuring 5675 
tons ; and two steamers, measuring 185 tons. 

On the 4th inst, the first church bells founded in Birmingham 
for upwards of a century were run into their moulds at the manu- 
factory of Messrs. Blews, in New Bartholomew-street. 

“THE rt of the directors of the Imperial Gas Company state® 
that ley thd of profit and loss for the half-year amounts to 
£57,499, which is insufficient by £7809 to pay a 
cent, 

A WIDE-SPREAD organisation has been completed in France, by 
which delegates from every part of the empire, skilled in their trade 
or occupation, will be enabled to study the Exhibition for the 
benefit of their fellow workmen. 

THE Metropolitan Board of Works have resolved, with a view 
to the protection of the valuable property now in course of con- 
struction at Westminster, to establish a fire brigade station on a 
large scale in Victoria-street. 

Tue Americans have introduced a new article of bedding, con- 
sisting of sponge cut into minute particles and treated with 
glycerine, which are said to subserve an excellent purpose for 
beds instead of feathers or hair. The expense appears to be 
against it. 

THE quantity of gas made by the several metropolitan gas 
companies is about 10,440,000,000 cubic feet per annum ; the gas 
sold may be taken at 9,000,000,000 cubic feet per annum. The 
difference between these quantities is the amount of the loss 
incident to the distribution. 

Dr. T. ANDERSON has: reported to Government that great 
success has attended the introduction of the mahogany tree into 
the Calcutta Botanical Gardens. Dr. Anderson believes that the 
mahogany tree might as easily be spread over all parts of Bengal 
as the larch has been in Britain. 

On Thursday the manufacture of the new submarine cable 
which is to be submerged between Placentia (Newfoundland) and 
Cape Breton was begun at the works of the Telegraph Construc- 
tion and Maintenance Company, under the direction of Sir Samuel 
Canning, Mr. Henry Clifford, and Mr. Willoughby smith. 

THE Chicago Tunnel was opened to the waters of the lake on 
the 7th of March by four men who walked through it from the 
shore and ascended through the lake shaft ; the ice having rendered 
it impossible to get at the flood gates by means of a steamer. The 
men, after opening the gates, were obliged to wait there until a 
boat could be got within their reach. 

WE learn with regret that Mr. Cory M‘Farland, so well and 
favourably known as the engineer of the Birmingham Small Arns 
Company, died on Monday afternoon from the etfects of the acci- 
dental explosion of a cartridge. Mr. M‘Farland was a native of 
Chincopee, Massachusetts, but had been engaged in the manu- 
facture of fire-arms in England since 1857. 


At the Paris Exhibition Herr Krupp’s works will be represented 
by a block of steel weighing 80,000 ]b., which will leave his works 
by means of a railway carriage especially built for the cannon, 
which will also be exhibited at Paris this year. The carriage, 
constructed in the manufactory itself, rests on eight axes, and 
after having conveyed the block to Paris, will return to Essen, in 
order to transport the giant cannon. 

As the friends of the late Mr. Parkin Jeffcock are mot in a 

ition to require the help of a public subscription -which had 
Soon proposed in consequeuce of the Accidental Death Company 
declining to pay the amount of his policy, it is suggested that his 
memory should be honoured by the erection of a memorial eburch, 
to be built in the district of Chapeltown, near Sheffield, where it 
will benefit a large mining population. 

DurtnG the month of March the new canal of South Beveland 
(constructed a year ago) was navigated by three merchantmen, 
measuring 910 tons ; forty-seven Rhine ships, measuring 5835 tons; 
733 canal inland vessels, measuring 39,983 tons; and thirty-three 
steamers, measuring 5094 tons Besides these, the canal was 
partly traversed by four merchantmen with 5847 tons, 794 canal 
vessels with 43,126 tons, and thirty-four steamers with 5171 tons. 

Tue calibre of the Snider converted Enfield is ‘577in.; and 
charge seventy grains. The Chassepét is certainly more compli- 
ca than the Snider, and must be made de novo, but it has the 
advantages of being lighter and shorter in th barrel than the 
long Snider Enfield, the ordinary weapon for infantry of the line. 
The price of the new French arm is 97f., while the conversion of 
the eld on Snider principle costs considerably under 20s. 


Tar Newfoundland cable will consist of a core of seven copper 
wires (No. 18 gauge) weighing 400 lb. per nautical mile. ‘The 
wires, precisely similar to those of the Atlantic cables laid last 
year, will be twisted in a strand, over which will be placed four 
coatings of gutta-percha, alternating with what is known as 
Chatter:on’s compound, this again being served with jute yarn. 
The exterior of the new rope will have twelve No. 9 galvanized 
wires laid on, all in contact with each other, in a quick ‘* spiral.” 

Herr Krvppr’s great Exhibition cannon, destined for the arma- 
ment of a coast fortification, is a breech-loader of 14in. diameter ; 
it is composed entirely of cast iron, and weighs 100,000 lb. The 
cannon consists of an inner tube, surrounded by cast iron rings. 
The inner tube weighs 40,000 lb., and has been moulded from a 
massive block of cast iron of 85,000 Ib. by means of forging the 
same under a hammer weighing fifty tons. The cast iron rings 
weigh together 60,000 lb., and the weight of one ball amounts to 
1100 Ib., while that of one priming is 100 lb. he price of this 
leviathan of guns is 100,000 thalers. They have been at work 
upon it day and night for a whole year. 

A RETURN of the average rate of the wages of able seamen on 
board of British vessels, the return being for June in each of the 
last twenty years, shows what a great advance has been made in 
that period and especially in 1866, when there was a strike. In 
sailing vessels from London for the Mediterranean the rate has 
risen from 45s. a month in 1817 to 70s. in 1866 ; for India and 


completed an improved dupli- 
Blue, which S expects to 


ividend of 5 per 


oxygen, and in the ferm of ozone nothing oxidable can withstand | Australia, from 40s. in 1847 to 703. in 1806; for North America, 


from 50s. to 74s. ; for the Baltic, from 52s. tid. to 80s. In steamers 
from the same port, London, for the Mediterranean the rate has 
risen from 55s. a month in 1856 to 80s. in 1806; for North Ame- 
rica it has been 80s. for years; for the Baltic it has risen from 27s. 
a week in 1857 (the men finding their own provisions) to 28s, in 
1866, 
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PUBLISHER'S NOTICE. 

The Publisher begs to announce that next week's edition of THE 
Encinger will be published on Thursday afternoon. Advertise- 
ments for insertion in that edition cannot be received later than 
seven o'clock on Wednesday evening. 








TO CORRESPONDENTS. 

*.* Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

A SUBSCRIBER. — There is no such book. 

M. C. R.—The patent you inquire about is No. 1616, June 14th, 1866. 

S. L. (Wood-splitting Machinery).—A letter lies at our office for this correspon - 
dent. 

T. C.—Either will do. You can pack the bucket with a double cup leather, or 
with lignum vitx rings, which you please. 

T. W.—The etter containing the queries to which you refer has not come to hand. 
We never draw comparisons wh:ch might be invidious between different firms. 

S. T. D. - There is no treatise on galvanising likely to suit you. ou will find an 
elaborate paper on the subject in THE ENGINEER for October 6 1446. 

T. W J+ the two cyltnders are at rest the envelope of air will be the best non- 
conductor; if they are in motion, fill the space loosely and evenly with rabbits’ 


ur. 

sw ~There is no small work on chimneys which we could recommend. You 
will find a good illustrated paper on the subject in THE ENGINEER for 
May ‘2th, 1865, A good deal of information may be obtained from Mr. Wye 
Williams’ treatise on ** Combustion” For a complete and elaborate disquisition 
on this subject we must refer you to Peelet’s “ Tratité de La Chaleur.” 

H. C.—The quantity of steam “ necessary to be condensed for feeding the boilers” 
is the entire quantity that passes through the engine. Your invention is wrong 
in privciple, and therefore of no practical vaiue, Many attempts have been 
made to combine injection and surface condensation, 

B.—The tubes would stand much more than 300 1b., but we would not consider 
them safe at that pressure if exposed to any wear and tear from the action of 
heat in a boiler. They would be safe at 200 lb. per inch internal, and about 
10 1b. external pressure. It is fair to add that tubes no stronger have been. 
submitted to heavier working strains. 

J.G. H. C.—Much would depend upon circumstances, such as, for instance, the 
quantity of material provided, possibly unsuited to other purposes; provision 
of capital causes of the stoppage, dc.; but, judging from what you have ex- 
plained, we should consider that a sum equal to from one-half to two-thirds of 
the profit which tt can be shown would have accrued from the contract would be 
a fair compensation to be paid to the contractor 

Exratem Jn our impression of March 24th it was stated that the steamship 
Russia would have four surface condensers. For” four” read “two.” 

PARK-END FURNACE. 
(To the Editor of The Engineer.) 

Sin,—We observe in your notice of the new furnace at Park-end that in the 
analysis of No. | foundry iron you give sulphur 0°357 per cent., which should 
be only 0037, the figures we gave you. As this may he injurious to the inte- 
rests of the Forest of Dean tron ,Company we shall feel obliged if you will 
kindly notice this in your next. J. FIELDING. 

Atlas Ironworks, Gloucester, April 10th, 1867. 


TURNING CHILLED ROLLS, 
(To the Editor of The Engineer) 

S1R,—In your impression of last week you gave a description of a lathe and 
tools used for turning chilled rollers, but I think the plan that has been in 
operation at Messrs. Maudslay, Sons, and Field's, for the last twenty years, for 
turning chilled rolls for the Mint, to be much more simple. The lathe used is 
an ordinary strong turning lathe, and the rells are countersunk much more 
than for ordinary cast iron, so as to bear well on the centres, which are as 
short as possible. The tovls used are |jin. Huntsman cast steel. But great 
care is taken in drawing the steel not to get it over blood-red heat, and it is 
hammered until black, and in hardening it is not let down but plunged; the 
nose of the tool is rounded and grooves are cut to k: ep it from slipping away 
from the slide-rest screws. I have seen rolls done in this simple manner look 
really splendid when finished. H. STANISLAS. 

4, Meadow-place, Kennington-oval, Lambeth, April 10th, 1867. 


WHO INVENTED THE PORTABLE ENGINE ? 
(To the Editor of The Engineer ) 
* §I8,—You will much oblige me by giving the following queries a place in THE 
ENGINEER :—!. To whom are we indebted for the portable engine as employed 
for agricultural pu ? 2.. Was the idea first used in agricultural engines ? 
3. About what date was it introduced into agricultural affairs? 4. Was 
it Messrs. kK who duced the traction engine? If not, who did 
T. 


ERICSSON’S COMPRESSORS. 
(To the Editor of The Engineer) 

SIR,—In your issue of the 5th inst. a leading article, entitled ‘The Latest 
Addition to the U.S. Navy.” touches upon Ericsson's rotary compressors as the 
“very best things of the kind ever produced ;” ** the distinguishing feature,” it 
adds, “ of all Captain Ericsson's inventions.” In a subject of such interest the 
following facts may be oroperly here adduced, viz.:—i. This compressor was 
patented in England, January 29, 1863, T. A. Weston, title, “ Friction coupling 
and brake for tr ting, regulating, and arresting motion.” 2. Under this 
patent several hundreds of such clutches or compressors are in use in this 
country and the Continent. The largest carries a strain of twenty-five tons. 
Messrs. Tangye, of the Cornwall Works, are preparing to make them by thou- 
sands to meet the de nand growing out of their skilful application of the 
patent. 3. Sectional models of the invention and drawings from the specifica- 
tion of January, 1863, may be seen at No. 49, Class 43, Paris Exhibition, also 
model gun carriage. phovographs, &c., showing the later improvements 

London, April 9th, 1867. T. A. WESTON, 














MEETINGS NEXT WEEK 

INSTITUTION OF (IVIL ENGINEERS.—Tuesday, April 16th, at eight p.m. 
— The Suez Canal,” vy Colonel Sir William Dension, K.C.B., B.E., Assoc. 
Inst. C.E. 

SOCIETY OF ENGINEERS.—Monday evening, April 15th, 1867, at half-past 
seven o'clock. Discussion on Mr. Henry Davey’s paper **On Pumping 
Engines for Town Water Supply ;” and if time permit a paper will be read 
“On Water-tube Boilers,” by V. Pendred, C.E. 


THE ENGINEER can be had, by order, from any newsagent in town or country, and 

at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including — number) 


Year! 
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THE PARIS EXHIBITION. 
We are happy to state that we have secured the services of 
Mr. Ropert MAttet, C.E., F.R.S., as our special repre- 
sentative at Paris during the period the Exhibition is 
open. Mr. MALLeEt’s great experience and ability, and 
well-known wide range of technological information, emi- 
nently qualify him for the office he has accepted. As, 
however, the Exhibition will present a greater number of 
subjects for consideration than could possibly be dealt 
with by a single individual, Mr. Mauer will be aided 
by a competent <4 in Paris, where an office will be 
established to enable exhibitors to communicate with 
our representatives. We shall supply further information 
on this subject in an early impression. We have only to 
add that our arrangements have been most carefully 
worked out, and will suffice to render our report of the 
forthcoming Exhibition as complete, as detailed, as accu- 
rate, and, we need scarcely add, as impartial, as the most 
exacting of our readers can desire. 
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ENGLISH AND AMERICAN IRONCLADS, 
Ata moment when the nation is hovering on the brink 
of war, while the full parliamentary discussion of the 





policy of the Admiralty is only postponed to make way for 
the consideration of the Reform Bill, we need hardly ex- 
cuse ourselves for reverting once more to the relative merits 
of various systems of constructing ironclad ships. It is 
our duty, as well as our privilege, to influence public 
opinion on such questions of construction as nearly con- 
cern not only the members of the profession which we 
represent, but also the safety, the prestige, and the prosperity 
of England. An attempt is being made just now by one of 
Captain Ericsson’s agents, or ardent admirers, to force 
upon the nation the adoption of the monitor system; and 
the present Lords of the Admiralty are taken to task be- 
cause they have not recognised the great value of Captain 
Ericsson’s ideas, and entered at once upon the construc- 
tion of a whole fleet of monitors. Against this attempt 
we write now, and we shall continue to write until some 
evidence far more conclusive than any which has yet been 
produced can be given to show, first, that monitors are 
suitable for the conditions under which our fleets must be 
employed; and secondly, that the success which has 
attended the people of the United States in their endea- 
vour to produce an ironclad fleet is so great as to render it 
advisable that we should do precisely what they have 
done, or at least adopt their system of construction toa 
very full extent. We believe that in former impressions 
we have shown that the monitor system is not well 
adapted for ships intended to protect our colonies, or, in- 
deed, for any aan purpose save that of defending a coast ; 
and we fancy we need hardly add that it is to the last 
degree unlikely that the internal arrangements of the true 
Ericsson monitor can be so far improved, or the pro-livi- 
ties, not to say necessities, of English sailors so far modi- 
fied, as to render monitors more suitable for our ocean 
service than they are at this moment. The substantial 
accuracy of the opinions we have already expressed on this 
point does not admit of dispute; and it is quite unneces- 
sary to reproduce the arguments on which our opinions are 
based. But it is worth while to consider whether the 
monitor fleet possessed by the Americans deserves the 

raise which it has received in England, and to examine 
how far the comparisons drawn between our broadside 
ships and rifled guns, and monitors and smooth bore ord- 
nance, by the advocates of the latter, is based on fact, and 
how far the result of a desire on the part of those who are 
unable or unwilling to view the great questions at issue 
from any point but the one, to force upon us a particular 
system, whether it will or will not suit us. 

In this country we find it difficult to obtain reliable 
information concerning the capabilities of the ships of the 
American navy. But in this respect we are no worse off 
than Americans, who know quite as little about English 
ships. The only sources to which we can turn for instruc- 
tion are the reports of the Secretary of the Navy; the com- 
ments of journalists, and the statements of officers serving 
on board American ships. From the first very little is to be 

thered, for reasons which must be sufficiently obvious. 

he value of the evidence to be obtained from the second 
depends, of course, on the position held by the particular 
journal to which we may chance to refer. The Scientific 
American is the best, the most truthful, and the most liberal 
weekly journal of technical information published in the 
United States, and we have generally found that state- 
ments contained in its columns are substantially accurate. 
From it we gather the following facts :—According to the 
Navy Register the United States now sixty-one 
ironclad ships ; of these sixteen have been built from im- 
perfect models, and are so small as to be totally unable to 
carry the stores and armaments which should have been 
placed on board of them ; some seven or eight more were 
captured from the Confederates, and are really not worth 
keeping; eight others are of the Manhattan class, and 
being only 844 tons burthen, would prove of very little ser- 
vice in modern warfare, although they were used with 
some little effect against the Confederates. Then come 
nine ironclads of the Canonicus class, of 1034 tons bur- 
den, carrying two guns each, which are a little better than 
the Manhattan class; although they have proved so far un- 
satisfactory in some respects that two of them have been 
returned to the contractors. These may be regarded as 
the small fry called into existence to some extent by 
the urgent necessities of actual warfare. Coming now to 
the large monitors which we are told here in England 
are the war ships in the world, we find, first, that the 
Dictator, the Roanoke, and the Puritan draw too much 
water to be used in harbour defence, and are admitted to 
be unsuitable for cruising purposes. The Puritan is not 
yet finished, nor is she likely to be for a long time to 
come; she was intended to cai two turrets, but, bein 
of the same model as the Dictator, which was toad 
to have too little capacity for even one turret with 
all her deck plating, coals, and stores on board, it is 
probable that the Puritan will be fitted with but one 
turret. Next come four monitors of the Monadnock 
and Miantonomoh class, which are, we believe, the very 
best ironclads in the American navy. Four ships of the 
Kalamazoo class, now in course of construction, are intended 
to be an improvement on the Miantonomoh; but they will 
draw more water, will not be faster, and will be more un- 
wieldy and costly, although they will only carry the same 
number of guns. Out of the entire list we thus fail to find 
a single vessel which we should do well to adopt as a model 
for imitation. It may be asserted that the foregoing 
statements are e rated or untruthful. To this we can 
only reply that, although published some weeks ago in 
New York, they have been suffered to remain uncon- 
tradicted; they tally in every respect with information 
which we have received from totally different sources, 
and they are strongly confirmed by the fact that Congress 
is so far dissatiatied with the system under which men-of- 
war are now provided for the nation, that the Hon. Mr. 
Grimes has introduced a bill into the senate, the effect of 
which if passed will be to modify all the existing dockyard 
arrangements. Mr. Grimes proposes to create a board of com- 
missioned officers, “consisting of three line officers, a chief 
engineer, and a naval constructor, who shall examine all 
plans and specifications for the construction, equipment, 
armament, and repair of all vessels, before any money shall 





be expended or contract made for the construction of apy 
vessel of war.” The influence of such a bill will be best 
understood by those who possess some acquaintance with 
the system, or want of system, under which United States 
war ships are now designed, built, and engined. In the 
face of such evidence as the foregoing it is folly to urge 
that the Ericsson monitor has proved a great success; 
or that the American navy presents any examples 
worthy of being studied and imitated by us. 

We have next to consider the relative efficiency of English 
and American guns and armour. The questions involved 
are so complex and important that it is obviously impos- 
sible to discuss them fully within the limits of an article 
like this. Statements audaciously precise have recently 
been made to the effect that American guns could smash 
holes through English armour, while English guns would 
leave American armour almost uninjured. This we are 
told “we know”(!) Weareiat a loss at which to wonder 
most, the ignorance which can alone excuse any writer 
making such a statement; or the credulity which could 
lead him to believe that the assertion would not provoke 
contempt in the minds of well-informed engineers and 
artillerists, As regards American guns, we may point out 
that very few experiments indeed have been tried in the 
States to test the powers of large smooth bore guns ope- 
rating against solid plates, or indeed against armour of 
any kind. Our experiments stand unrivalled, and no other 
nation in the world has devoted so much attention to the 
subject, or expended so much money in obtaining accu- 
rate information as England. All the experiments 
made in the States go to show that for punching 
plates American are much inferior to English guns ; 
and even for racking we have no evidence to 
show that they would prove very efficient against 
English ships. The llin. gun has failed completely 
to penetrate 4tin. plates of the best quality with 
30 Ib. charges at 50 yards range.* It would, therefore, be 
useless against the larger number of our ironclads. The 
15in. gun has never been fired at a Warrior target, or 
any 4+in. target. It has smashed aud penetrated a bad 
Gin. plate by Petin, Gaudet, and Co., but it may be proved 
that it is very inferior in power of penetration to our own 
104in. 12-ton guns, which have sent hard cast-iron pro- 
jectiles clean through a target of Sin. of rolled iron, backed 
with 18in. of teak and an inner skin of 3in. plate. The 
power of plates to resist shot increases as the square of 
their thickness, therefore the relative powers of 4+in. 
plates and 8in. plates are as 20°25 is to 64, the latter being 
more than three times as strong. The llin. gun is, as we 
have said, set at defiance by a good 4tin. plate. And even 
if we admit that the 15in. gun is three times as powerful, 
although its maximum charge is not twice that of the 
llin. gun—and the power of guns similar except in 
dimensions varies nearly as the weight of powder burned— 
we still find that it would be unable to punch an 8in. plate, 
and the gun is therefore inferior to our 12-ton gun. 
Captain Noble has shown that the 15in. gun, fired with a 
spherical steel shot of 484 lb. and a charge of 501b., would 
penetrate the Warrior at any up to 500 yards, but 
would fail to penetrate at 1000 yards.¢ But our 9°22in. 
gan, using 44 Ib. gb tem would send steel elongated 
shot through the Warrior at 2000 yards range. The 
104in. gun firing 45 lb. of powder and an elongated pro- 
jectile of 301 Ib. would pierce also the Warrior up to 2000 
yards range. In the face of facts like these, which are 
absolutely indisputable, how is it possible to maintain that 
the American gun is a better and a more destructive 
weapon than ours? It will not do to advance the claim of 
the 20in. gun, because, in the first place, thet weapon has 
not undergone any reliable test; and in the second, 
England can produce the 134in. gun, which is at least as 
much more powerful than the 104in. gun, as the 20in. is 
superior to the 15in. gun. It is absolutely certain that, as 
far as penetration is concerned, we have guns more power- 
ful than those possessed by America, or, indeed, by any 
other nation; and the fact is never disputed by those who 
have a competent knowledge of the performance of 
English and American ordnance. 


Coming now to the relative merits of English and 
American armour, it will be found that a similar supe- 
riority exists in our system of plating. It is asserted, 
however, that our guns could not penetrate the l4in. of 
armour carried by a very, me few monitors, or make 
much, if any, impression on the 10in. or 12in. armour 
which is more common. Men who write thus must be 
ignorant of the fact that the armour referred to is all 
laminated; or else they do not know that the strength of 
armour increases as the square of the thickness of the 
plates. Without theorising, we may test the value of 
these assertions by the results of experiment. We have seen 
that the llin. gun could not penetrate a single 44in. plate 
of good iron at 50 yards range. Yet laminated targets 
made up of thirteen lin. plates, backed by 40in. of solid 
oak, have been me eel and shattered through and 
through by this weapon.t This is fair evidence that 
thirteen lin. plates are not equivalent to one 44in, plate. 
It may be urged that monitor armour is not com only 
of lin. plates. The Dictator’s armour, for example, is made 
up of six lin. plates, one 4in. plate, and four lin. plates. 
We know that our guns will easily punch Sin. solid 
plates well backed, and there can be no reasonable doubt 
that the armour of the Dictator is not stronger. Four 
4in. plates, or 16in. of iron in all, would only offer the 
same resistance as one 8in. plate, because 8° = 4% + 4* + 
42 + 4%, This being the case, of course l4in. only 
of laminated armour cannot prevent penetration. The 
ten lin. plates, indeed, do not strengthen the Dictator's 
armour as much as a second 4in, plate would. A 
single experiment will suffice to prove this:—On the 6th 
of October, 1862, a target composed of six lin, plates, backed 
by 6in. of oak, a block of granite, and heavy logs, was com- 
pletely penetrated, backing and all, by the Parrott rifle with 
a charge of but 14 lb. of powder, although the target was 
inclined 43 deg. from the perpendicular, one of the 








* Holley on Ordnance and Armour, page 141. 


¢ See THE ENGINEER, page 174, vol. xxii, 1 Holley. 
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strongest possible points ‘in its favour.* A 10in. target 
made on Mr. Hawkshaw’s system, with one 2in., and the 
rest jin, plates, barely resisted the old 68-pounder. It is 
unnecessary, we think, to multiply arguments to prove 
that the heaviest armour in the United States navy 1s not 
equal to two 4hin. plates, and that, in consequence, it 
would offer no protection at moderate ranges against our 
heavy guns. | 

Those who attempt to convey a different impression to | 
the public obviously act a part which we shall not attempt 
to characterise. They must perforce either make rash 
statements from interested motives, or, as we prefer to 
believe, because they are almost totally ignorant of the 
subject on which they venture to dictate. e have spent 
much money on our fleets, and wasted a good deal as well, 
but the results have not been wholly unsatisfactory, and | 
our readers may at least rest content, whatever may be 
urged to the contrary by those who believe that one 
American engineer has shown more talent than the whole 
body of English artillerists and naval architects, that no 
other nations are so much ahead of us as to make it advisable 
we should abandon our own views and adopt theirs. 

We cannot find a more apt conclusion for this article 
than a single passage in Captain Noble’s paper on gunnery 
experiments, read at the last meeting of the British Asso- 
ciation, which runs as follows :-— 

H.M.S. Favourite is a wooden ship of about 22in. thickness, pro- 
tected by 4}in. plates, and armed with 7-in. muzzle-loading mfled 
guns, throwing solid steel or chilled iron elongated projectiles of 
115 1b, weight and 9°32in. diameter. Supposing this ship meets an 
enemy’s vessel of the same thickness, but protected by 5*din. 
plates, and armed with 11-in. smooth-bore guns, throwing solid 
spherical steel shot of 189 1b. and 10°85in. diameter, with a charge 
ot 20lb. To all appearance the latter vessel is much the stronger 
of the two. We find, however, that at 500 yards the llin. shot 
would strike with a ‘‘ work ” of only thirty-four foot-tons per inch 
of shot circumference, and consequently would fail to penetrate 
the Favourite, which requires a force of about forty-four foot-tons; 
while, on the other hand, the projectiles from the rifled guns of 
the latter ship would at 500 yards strike, with a *‘ work” of about 
sixty-éight foot-tons per inch of shot circumference, which would 
be amply sufficient to penetrate the side of a ship of 22in. thick- 
ness, protected by 5‘din. plates. It may, however, be urged, that 
although the 11-in. shot could not penetrate, they wou'd havea 
great battering effect. But it is submitted, that the projectile 
which can perforate the side of an enemy’s ship and disable her 
crew, machinery, or magazine, is decidedly to be preferred. Bat- 
tering is all very well in theory, but we know what a battering the 
Tennessee stood without being much injured; and, if the Favourite 
should ever happen to fall in with an enemy’s wooden frigate, 
protected by 5°5in. plates and armed with big smooth-bore guns, 
she will most likely be able to dispose of her in a satisfactory 
manner, 





IMPROVEMENT OF RIVERS. 


Were the rivers of our own country and those of Europe 
in general to overflow their banks at stated periods in the 
proper and orthodox manner in which the Nile, the 
Gambia, the Niger, the Indus, and the Ganges effect at 
periodical intervals their fertilising inundations, the conse- 
quent inconvenience, danger, and loss would not be so fre- 
quent or so serious as those due to floods as they 
actually take place. However much we might regret the 
inundations, and however loudly we might complain of the 
fertilisation of the land being accomplished at so great a 
cost, we should at any rate be prepared for it and not be 
taken unawares. The result of one week’s continuous rain 
is more than sutlicient to flood our mountain streams, and 
it is no uncommon event for acres of standing corn to be 
completely destroyed, fields of hay to be swept along by 
the irresistible force of the current, trees to be uprooted, 
bridges undermined, and human dwellings and human 
beings to become the victims of the fury of the torrent. 
One or more of these catastrophes happen annually, and 
it is ineredible that rivers and streams should so long have 
been permitted to be masters where they ought to be 
servants. 

It has been asserted by an ingenious theorist, that with 
the exception of a few rivers formed at the creation of the 
world they have been all excavated artificially; that they 
took their rise from springs which would otherwise have 
spread over the whole land and flooded it, and therefore 
the inhabitants were compelled to cut channels for them in 
their own defence. The same theory accounts for the fact 
that there are no salt rivers although there are plenty of 
salt springs in every part of the world, since people, having 
no use in early times for salt water, never cut any channels 
to lead away the water from the salt springs. The weak 
point in this argument appears to be —Why, then, 
did not the salt springs overtlow the land similarly 
to their fresh-water brethren? History, however, proves 
that a large number of the channels have been artificially 
formed, although it is equally probable that they were not 
the original channels in which the rivers flowed, but new 
ones cut for the sake of necessity, improvement, or con- 
venience. A river being simply a water road or water way, 
analogous to a common road or railway, its course should 
be as straight as possible, that is, the direction of its current 
should coincide with that of its course. When this is not the 
case, as generally occurs, the river endeavours to make it so 
by eating away its banks with a force which is proportional 
to the angle made by them with the direction of its 
current, This act of demolition would invariably proceed 
slowly or quickly, according to the nature of the ground, 
until this angle was reduced to zero, and the banks were 
made parallel to the course of the stream, were it not for 
disturbing causes, such as obstructions which deflect the 
stream right or left against the banks. The more tortuous 
or winding a river is, the greater facilities it offers for 
overflowing its banks during a flood. Suppose a stream to 
have received suddenly a large volume of water either 
from the melting of snow or the accumulation of rain 
upon a mountain’s side, so long as the channel is tolerably 
straight it produces no evil effect, but directly its onward 
current is impeded by an abrupt bend—and there are 
rivers which have bends forming a complete right angle— 
it overflows at that point. It, in fact, from the high 
velocity it has acquired, has not time to adapt itself to the 
sudden sinuosity, and leaps over the obstacle, inundating 
the adjoining lands. Its action may be compared to thab 
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of a billiard ball, which, when driven very forcibly against 
the cushion, does not give the latter time to exert its 
repulsive elastic effect, but carried on by the impetus it 
has received from the cue, mounts the cushion and leaves 
the table. In both these instances a small velocity and 
consequently a slight momentum given to the advancing 

would not produce the same consequences. The 
straightening the course of a river is therefore one of the 
first considerations involved in any proposed improvement, 
whereby the obstructions are diminished, the banks are 
rendered less liable to be worn away, and the danger of 
inundations considerably lessened. Instead of removing 
a bend or elbow by a new cut in the direction of the 
chord of the are, a very common practice is to endeavour 
to protect the bank which suffers from the full action of the 
stream against it, by masonry or brickwork. This is 
not only a far more troublesome and expensive proceeding, 
but also a very inefficient attempt to remedy the evil. It 
can only endure for a time, whereas when the diversion 
has been once made it is not only lasting, but permanently 
improves the condition of the river. Manifestly there is 
very little use in simply making one or two cuts, or only 
improving a small portion of a stream; the whole stream 
should be carefully surveyed, so that the mean direction 
of its current may be ascertained, and an average uni- 
formity imparted to its course. When we consider that 
there are abundant instances where mountain torrents, 
rushing down from their elevated source, have devas- 
tated hundreds of acres in a single night, the impor- 
tance of tracking them up to their origin and there 
commencing to apply the remedy is obvious, but at the 
same time the difliculty and expense of so dealing with 
them, cannot be overlooked. To confine and direct the 
force and volume of these descriptions of streams so as not 
only to prevent them doing damage to property and life, 
but also to utilise them and turn them to our own advan- 
tage, is an engineering problem which has not yet received 
a solution. In diverting the chanuel of a river into a new 
cut the dimensions of the latter need scarcely ever be more 
than half that of the former, provided the river be not 
very deep. Whenever a new course is opened for a river 
it requires a good deal of attention and watching until its 
banks appear thoroughly consolidated and not likely to 
have breaches made in them by the stream. The ravages 
made by small serpentine streams and rivulets in the time 
of floods, a disgrace to the proprietor and occupier of the 
lands in the vicinity. 

No river could be said to be truly under control unless 
it were embanked from its source to its mouth. In reality 
any embankment of a mere portion of it, such as is at pre- 
sent being constructed with respect to the Thames, 
although it may be very beneficial to that particular 
length of its course, is detrimental to the portion 
below it, inasmuch as the velocity is increased, and 
the stream, after being temporarily pent up between 
its prison walls, bursts with greater force upon the 
natural barriers alone opposed to its action, after quitting 
its granite-bound chanuel. The ordinary earthen embank- 
ments, similar to those bounding the ‘Thames in its 
course from London to Gravesend, answer perfectly 
well under certain conditions of soil for preventing the 
devastation of the adjoining lands by floods, but they also 
fail in numberless instances to render the land so protected 
anything better than a swamp, and they also are excessively 
liable to be trodden down and breached. Experience has 
proved that where rivers run through very rich vegetable 
mouldy soils, if through any disturbing cause, such as 
a violent storm, the current becomes violently forced 
against the bank, it will utterly sweep it away and carry 
along with it the valuable agricultural portions of the land 
it inundates. The only cure for this description of accident 
lies in constructing a solid permanent embankment wall 
to protect the softer and more easily attacked material. 
A long gently-sloping bank will, in some instances, auswer 
the same purpose, but the land is generally of too valuable 
a character to allow of so much of it being thus appropriated, 
even to preserve the rest. Of all the branches of the pro- 
fession, that relating to hydraulic engineering is the least 
understood both theoretically and practically. The 
various problems connected with the determination of the 
flow, velocity, volume, and other properties of fluids, have 
defied all attempts at simplification, and remain to the pre- 
sent day invested with all the horrors, to a practical man, 
of intricate and abstruse formulz. The most elaborate tables 
have been constructed with the view of compensating for 
this want of simplicity, and without such valuable adjuncts 
the labour of hydraulic calculations is tedious and compli- 
cated tothe last degree. ‘The proper protection and careful 
management of our river banks isa subject of great interest 
and importance, whether considered with respect to the 
rivers themselves, the injury that may accrue from a 
neglect of them, or the advantages that may arise from 
bestowing 2 due attention upon them. The losses occur- 
ring from the state of utter abandonment into which our 
rivers have been permitted to fall are too weil known to 
require any particular description. It was but yesterday 
that both Windsor and Oxford were completely under 
water; a portion of the county Wicklow was deluged by 
a torrent from the hills, and we find a transatlantic parallel 
in the havoc recently committed in the Western States of 
America. Un referring to the admirable inaugural address 
of M. Eugene Flachat, the President of the French 1n- 
stitution of Civil Engineers, we perceive that he takes the 
same view of the subject as ourselves. The overflowing 
of the Loire, in 1846, caused a loss to landowners and 
other private parties of seven millions, and destroyed at 
the same time works of construction to the value of nearly 
two millions more, making in all nearly nine millions as 
the price of the ravages committed by the single inunda- 
tion of one river. Since that period the Government took 
up the matter vigorously, and spent a million and a 

uarter in improvements and alterations connected with 
the river, which it will be perceived was money wisely and 
judiciously laid out, as the statistics of the last flood fully 
testify. In 1866 the overflow was not quite so violent nor 
so large in volume, and the damage caused under the first- 
mentioned head was only one and three-quarter millions, 





instead of seven; and under the second half a million 
instead of nearly two. Our rivers, it is true, bear no com- 
parison in point of the volume of water they contain to 
those of France, yet it is quite as much our duty to bring 
them all within proper restraint—to contine their waters 
to their own channel, beyond the limits of which they 
ought never to be allowed to stray. 


STREET TUNNELS, 


Ir is unquestionably a great relief to any one who under- 
takes, for the first time, the duties of a position which he 
has never previously held, to discover that there is 
a precedent for any line of conduct, or course of 
action he may consider himself called upon to adopt, 
in the conscientious discharge of his official functions, 
While on the one hand, a man of energy and ability never 
distrusts his own resources, on the other he never neglects 
to avail himself when possible of the labours of others 1m the 
same field. He steers a middle course, maintains the true 
aureum medium, neither servilely imitating the examples 
before him, nor permitting self-conceit and a presumptuous 
belief in his own powers to mistake crude and fanciful 
ideas for sound and scientific originality, It is by keeping 
this middle path that material and yenuine progress is 
made by a nation. Not that the efforts of genius are to 
be neglected or disregarded; but a careful scrutiny should 
be instigated into the merits of every new plan, instead of 
blindly adopting it, and discovering after a ruinous ex- 
penditure of money that it is little better than useless, 
‘To adhere in a bigoted narrow-minded spirit to things 
of the past, and to suffer no departure from the old 
humdrum routine, is equally an error in the opposite 
direction, and one to which as a nation we have been only 
too prone. It required thirty years of discussion, reports, 
and peliminary considerations before the carrying out of 
the ‘thames embankment was finally decided upon ; and a 
similar period of time was consumed in determining the 
execution of the Holborn valley viaduct. In fact, but tor 
the railways, the metropolis probably would have remained 
at the present day in the same state as it was previously to 
their introduction, and to them unlimited powers are given 
of demolishing and erecting whatever and wherever they may 
think tit. It would almost appear as if the Government were 
anxious to compensate for their own shortcomings, by be- 
stowing full authority upon private parties to accomplish 
in a few years what would otherwise not have been effected 
for centuries. ‘That the railways in London have etiected 
much gvod, is undeniable, but at the same time a certain 
amount of harm has resulted from the extended use of high 
levellines. It is probable that they were allowed to do evil 
that good might ensue, on the principle that the end justi- 
fies the means, 4 Maxim not generally considered en regle 
in a moral point of view. ‘the question, however, that 
now presents itself is not retrospective but prospective, 
and bearing in mind the great success that has attended 
the working of the underground railways, the superior 
economy of which we have always maintained in our 
columns, it becomes an important consideration whether 
another line on the high level principie should be per- 
mitted to be constructed within the metropolis, Clear- 
ing the way and the consequent demoliuuon of house 
property is doubtless oftentimes a source of much loss to 
tbe proprietors and tenants, in spite of all the compen- 
sation they may receive, but the public do not sutier 
thereby; on the contrary, they benetit by it. The more 
serious objection, and one in which the public does 
suffer, is the conversion of a portion of our streets into 
tunnels; and the recent widening of many of the railways 
in London has demonstrated this fact in a very disagree- 
able manner. A bridge over a street is one thing, but to 
turn that bridge into a tunnel is another. It is com- 
paratively an easy task for a company to obtain parlia- 
mentary powers to widen an existing line, even when the 
obtaining of the original Act for the coustruction of the same 
line was a matter ot great difliculty and violent opposition. 
‘This shows the value of a precedent. Upon this assump- 
tion, which has been practically proved to be correct, what 
is to prevent a company widening their line by additional 
rails ad infinitum ? ‘The Victoria Bridge over the Thames 
at Chelsea has been recently more than doubled in width, 
and is now the widest in the world, having a breadth of 
over 100 feet between the parapets. ‘I'he same line which 
ruus over this bridge crosses that at Ludgate hill; and 
we may imagine the effect of the present bridge at that 
locality being increased in width to the same amount. 
Yet the circumstance is not only possible, but, in the lapse 
of time, probable ; for if a thoroughly bond fide case be 
made out by a company, showing the necessity of increased 
accommodation, powers to widen an existing lime of railway 
cannot be refused them. A government that acknowledges 
the necessity of a certain route of internal communication, 
and grants an Act for its construction, cannot without self- 
stultitication refuse its sanction to enlarging that route, 
and extending its advantages, when these advantages are 
clearly and indisputably demonstrated. ‘Lhe company 
that throws a bridge, were it only a foot bridge, over a 
street, has inserted the thin edge of the wedge, and it only 
requires anotber application ot the same agent to force it 
in further and further. 

‘There is, however, in the hands of the authorities, the 
power to compel the parties applying for the widening and 
extension of a line, to effect their object in the best manner, 
and to oblige them to depart from precedents where a 
better means of accomplishimg the same purpose is avail- 
able. It is not a valid reason that, because the first. bridge 
thrown over a street blocks up the road and pathways to a 
considerable extent, that the next should be permitted to 
be erected upon the same plan, and constitute a perpetuation 
of an inconvenience and a nuisance. The widening'of the 
South-Western Railway has lately afforded another proof of 
the strength of precedent. It crosses the South Lambeth 
road by a bridge, which is built as follows :—Piers about 
four or five feet in thickness are built between the path- 
ways and the road, liniiting the width of the former to a 
dimension scarcely periiitting two people to walk abreast, 
while the road is spanned by one of the old cast iron arches 
so common at the time that line wasmade, Twosmall brick 
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arches on the skew cover.the narrow footpaths, 
the original bridge, and it is scarcely to be credite 
has been permitted to be doubled precisely after the same 
plan. What the local authorities or the district surveyor 
could have been about, it is hard to say. A girder bridge 
having a span of about fifty feet would have crossed the 
entire and road footways together, and the phamlenble bole 
would not have been lengthened begond its original di- 
mensions. Had the pis pemereden as they ought to 
have done, opposed the widening of the line, and laid be- 
fore the committee the plans of a bridge designed to obviate 
the evils of the old. construction, there is no question but 
their just objections would have received the attention 
due to them. Indeed there is very little doubt but that 
the company would have complied with the suggestion at 
once, had a proper representation been made to them on 
the subject, instance we have selected is one out of 
many, and it is to be hoped in future that those who have 
the cave of our thoroughfares will guard them against the 
perpetuation of evils of this class, and bear in mind that 
there is something else to be done in the maintenance of 
the public routes of traffic besides laying water and gas 
pipes and keeping the roads clear. 





MARRIAGE. 

On the 6th inst., at St. Luke's Church, Lower Norwood, JOHN HANVEY, of 
Dover, Civil Engineer, to ELIZA MANN, daughter of the late Thomas Maun, 
Esq., Berkeley Villa, Gloucester. 

DEATH. 

On the 19th January last, at Downside, Maritzburgh, Natal, ELIZABETH 
FRANCES, second and beloved daughter of WILLIAM PENISTON, Esq., C.E., in 
her 24th year, 





THE INSTITUTION OF CIVIL ENGINEERS AND 
MR. SCOTT RUSSELL. 

Av the last annual general meeting of the Institution of 
Civil Engineers certain charges were brought against Mr. J. 
Scott Russell. Of the precise character of these charges, 
and the circumstances under which they were made we 
were aware at the time. That hitherto nothing has 
been said about them by us is the result of two causes. 
In the first place members and visitors to the meetings of 
the Institution are required to promise that they will not 
publish any reports of the papers read or business trans- 
acted other than those authorised by the council; and 
in the second place, we thought it was due to Mr. 
Russell to keep silence regarding statements which had 
neither been proved nor refuted. Tc enter upon a com- 
plete history of the transactions which followed on the 
making of the charges in question is not our purpose to- 
day. it will be sufficient to state that the whole matter 
was remitted to the council for inquiry, and their report 
was delivered on Wednesday evening last. 

In order to place our readers in possession of the case, 
we reprint the following statement, and counter statement, 
from a paper circulated freely (we believe we are justified 
in stating at the instance of Mr. Russell himself) among 
the members of the Institution. 


Sir WILLIAM ARMSTRONG’S ACCUSATION, HANDED TO Mr, 
BIDDER, ON THE l4TH OF May, 1866, 

In January, 1864, Mr. Scott Russell ordered of Sir W. Armstrong 
and Co. certain guns and war stores, which they afterwards ascer- 
tained were required by the State of Massachusetts. The amount 
of the order (viz., £14,422) was lodged with the American Minister 
in London, to be drawn by Mr. Russell to meet the payments as 
they became due to Sir W. A. andCo, Payments were accordingly 
made by Mr. Russell from time to time upon invoices delivered to 
him, up to an aggregate amount £8,734, and then ceased. After 
numerous applications to Mr. Russell for further payments upon 
work pleted, the firm applied to the American Minister, and 
were informed that Mr. Russell had, on the production of their 
invoices, drawn all the money, except about £400, Sir W. A. and 
Co. were also informed by the Minister that Colonel Ritchie, an 
American officer, had negotiated the transaction with Mr. Russell 
for the State of Massachusetts, and Sir W. A. and Co. were placed 
in comwunication with that officer. A few months later Colonel 
Ritchie came to England on the business, and after seeing Mr. 
Russell personally, informed Sir W. Armstrong, and also Mr. 
Stuart Rendel, that Mr. Russell had confessed to him that he had 
used the money for his private pu and was unable to refund. 
Legal proceedings were then commen against Mr. Russell by 
Sir W. Armstrong and Co., with the concurrence of Colonel 
Ritchie, but were soon afterwards allowed to drop, upon an offer 
being made in writing by Mr. Russell’s solicitor of 125 copies of his 
work on Naval Architecture, published at £42 each, and which 
copies it was alleged were the only assets Mr. Russell possessed to 
meet the sum he had appropriated. In these proceedings Mr. 
Maynard acted as solicitor for Colonel Ritchie, Mr. Dees for Sir 
W. Armstrong and Co., and Messrs. Freshfield for Mr. Russell, 
A written order was also obtained from Mr. Russell, directing Mr. 
Day, the publisher, to deliver the books to Mr. Maynard, who, it 
Sod bane agreed, should receive them in the joint interest of Sir 
W. Armstrong and Co. and Colonel Ritchie ; but on application 
being made for the books, Mr. Day alleged that he had **a prior 
claim to the property, arising from breach of contract by Mr. 
Russell,” and he therefore declined to give them up until his claim 
was satisfied. It was not deemed worth while to incur further 
expenses in legal proceedings against Mr. Russell, and the ultimate 
result has been that no part of the money has been recovered, and 
Sir W. A. and Co. and Colonel Ritchie finally agreed to divide the 
loss between them. 

Colonel Ritchie is not now in England, but he is still represented 
in this transaction by Mr. Maynard. 

There was no written contract with Mr. Russell, and it was 
verbally agreed that he should receive a commission of five per 
cent. which was deducted from each instalment that he paid. 

The whole of the goods were long since finished, and they now 
remain in the hands of Sir W. Armstrongand Co, at the disposal 
of Colonel Ritchie, subject to the payment of half the amount 
appropriated by Mr. Russell, and the small sum remaining in the 
hands of the Minister. Should anything be realised by the books, 
it will by divided between Sir W. Armstrong and Co. and Colonel 
Ritchie, in reduction of the loss which each has sustained, 

The whole of the correspondence with Mr. Russell, and the 
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5. Sir Wm. Armstrong instituted legal proceedings, which Mr. 
Scott Russell resisted, and which Sir William Armstrong withdrew. 
6. Sir William Armstrong states that there was no written 
contract with Mr. Russell, which is proved untrue by the evidence 
adduced by himself, where the letters appear which prove a 
written contract. 

7. In that contract, a deduction of 5 per cent. on payments made 
is expressly stipulated by Sir William Armstrong. It is untrue, 
therefore, that there was no written contract, and that “it was 
verbally agreed that he should receive a commission of 5 per cent.” 

8. Mr. Scott Russell also made a contract with Colonel Ritchie 
for the delivery of guns and stores. Mr. Scott Russell received 
under this contract bills to the value of £13,960. 

9. Mr. Scott Russell was unable to deliver the guns to Colonel 
Ritchie at the stipulated time, on account of the failure of Sir 
William Armstrong and Co. to deliver them to Mr. Russell, in 
conformity with their contract with him. 

10. Mr. Scott Russell settled his accounts with Col. Ritchie by 
transferring to him the guns and ammunition which he had paid 
for, woe pr Ia securities, to the gross value of £14,444 5s. 4d. 

11. Mr. Scott Rusgell is not responsible for what is alleged to 
have taken place between Col. Ritchie, Sir William Armstrong, 
and Mr. Day, in which he took no part, 

12. Mr. Scott Russell denies the of a conversation said 
to have taken place between himself and Col. Ritchie, 

13. Mr. Scott Russell asserts that the whole accusation of Sir 
William Armstrong, promoted by Mr. Bidder and backed by a 
combination of their associates, within and without the Council, 
is agross misrepresentation, having for its object the indulgence 
of personal ill-will the gratification of professional jealousy, and 
promotion of party interests in the Council of the Institution. 

5, Westminster Chambers, April 8, 1867. 

With the character of Mr. Russell as a private indivi- 
dual, neither we nor the Institution have anything what- 
ever to do, but it is perfectly obvious that, if Sir William 
Armstrong’s statements are correct, the council of the 
Institution had no other course open to them than that 
which they adopted after no fewer than nineteen meetings 
had been held, and Sir William Armstrong and one of his 
partners had been examined and cross-examined at un- 
usual length in Mr. Scott Russell’s presence. They re- 
quested Mr. Scott Russell to resign bis seat as one of their 
vice-presidents. This fact was no proof in itself that Sir 
William Armstrong’s charges were well founded, but it is a 
proof that the council considered them not to be without 
a basis of truth. Mr. Russell refused to resign, and the 
council, on Wednesday, delivered their decision to the general 
body of the members. “They were reluctantly compelled 
to report that Mr. Scott Russell’s explanation was not 
satisfactory.” After a very stormy debate it was pro- 
posed by a member in the body of the hall that the report 
be received. This was seconded, but certain amendments 
were put and carried. In the end Mr. Russell was required 
to apologise, and did apologise, to Mr. Bidder for the 
absurd and disgraceful statements he made regarding that 
gentleman; to the members of the council and to the general 
body; and he moved that the whole correspondence between 
himself and Sir William Armstrong, and all the papers 
relating to the affair which had been laid before the 
council, should be printed and circulated among the mem- 
bers. This being agreed to, the meeting was adjourned 
for five weeks, during which period Mr. J. 8. Russell re- 
tains his present position on the council. 

We shall not at this moment pronounce any opinion on 
the merits of Mr. Russell’s case. We shall only state that 
the council have throughout acted with frankness and deli- 
cacy under very trying circumstances. Its members have 
never before had to investigate such a charge, and all 
those to whom the interests of the Institution are as dear 
as they are to us, will join with us in the hope that similar 
cause for scandal may never occur again. 











NOTES FROM PARIS. 
(From our Correspondent.) 

A FRENcH engineer, treating of the iron-plated fleets, makes 
some observations which it is well to record. Speaking of the 
engagement of Lissa, he says, artillery in that case held but a 
secondary place ; the attack by percussion, as practised by the 
Archiduc Max against the Re d'Italia, was found superior as a 
means of destruction to the most powerful pieces of artillery. 
But, he adds, percussion is only effective when combined with 
high speed ; moreover, facility of movement is required suffi- 
ciently prompt to avoid or to strike with effect, and the 
aggressor must be sufficiently strong not to injure itself by its 
own attack. The spur, according to this gentleman, with steam 
to give it effect, has become the chief arm in maritime war. 

he new fleet of France, he continues, has been sub- 
mitted to the test of experience in the squadron of evolution. 
The conduct of the engines was the fundamental point of obser- 
vation. The speed may decide the success of an undertaking, 
either in attack or defence; these heavy vessels ought to possess 
as much if not more speed than passenger boats; if this does 
not exceed twelve or thirteen knots it is too slow. Coal is then 
as important as gunpowder as an ammunition of war, and may 
decide the issue of an engagement, and the perfection of the 
engines tends to utilise all the value of the coal. The consump- 
tion is from 4]b. to 6lb. per horse-power per hour for 
engines of from 500 to 900-horse power, allowing for variations 
in quality. The expense amounts, therefore, to about £120 to 
£160 per day, and the bunkers can only hold about fifteen days’ 
supply. The thickness of the metal plating, regarded as an 
obstacle in the way of long voyages, instead of diminishing goes 
on increasing; the plates for. floating batteries have grown from 
12 to 30 centimetres. The weight applies, of course, to the un- 
submerged as well as to the sunken portion of the vessel, and, as 
the old re-entering form of the top sides is not adapted to plated 
ships, destroys the qualities which the ancient vessels 
The waves lift the stem out of the water simply because the 
mass, when once plunged down, acts from below upwards, and 
the movement is violent in proportion to the strength of the dis- 

1 t; Thus packet boats are built sharp. Plated vessels 








several other persons concerned in the tz tion, can be pr 
in corroboration of this statement. 


Sort SumMARY OF MR. Scott RussE.u’s REPLY To Siz 
W. ARMSTRONG’S AccusaATION. 

1. Mr. Seott Russell, on the earnest solicitation of Sir W. 
Armstrong and Co., entered into a contract with them, in January, 
1864, for guns and amunition to the amount of £13,960. 

2. Sir William Armstrong and Co. failed in the execution of 
that contract, of which time was ‘the essence, the stores being 
required for the purpose of immediate use in war. 

3. Mr. Scott Russell, nevertheless, accepted some of the guns 
and stores which were soonest ready, and paid for all he so accepted, 

’ and received formal delivery of them. 





draw from seven to eight metres of water, but this is not sufficient 
when taken in connection with the weight. and the mass. In 
the month of November, at the time of the equinoctial gales, says 
the same writer, the English plated squadron, composed of nine 
vessels, made experiments and evolutions in the open Atlantic. 
It kept the sea for thirty-two days, with a full weight of arma- 
ment on board, and the speed of the various. types represented 
was com) The result presented naval science with new facts: 
plated vessels were found to be able to keep the sea as well as 
wooden - ships, but. it must be noted that if they did 
not run any serious danger, the inherent vices of their 
construction rendered their navigation difficult. Concerning 





the guns, he says the arrangement of the old artillery is 
not suitable for guns of great calibre, and, moreover, the 
more the port-holes are reduced with the view to safety the 
more the working of the guns is interfered with. The turret is 
the only method of working heavy guns at sea, except in 
positive calms. As regards the low American type of turret ships, 
he says, in spite of their clever construction, they are unfitted for sea 
voyages, and those experiments which have been made with 
them afford evidence rather of the courage of the crews than of 
the qualities of the vessels, which are only fitted to act as coast- 
guarding vessels. The combination of the two types, that of the 
turret ship and that of the high-sided sailing vessel, would pro- 
duce a happy innovation in naval architecure. Such a want is 
all the more pressing on account of the constantly increasing 
size of the guns. The works of Krupp, at Essen, produce 
formidable steel cannon for various states ; the British navy has 
its Armstrong and Whitworth guns, which are in no way 
inferior to them ; the French marine has adopted a cast iron gun 
of 24 centimetres (nearly 1in.) which weighs 14 “tons, and 
throws a cylindrical steel projectile weighing 144 ‘kilogrammes 
(about 312 lb.), with 42 1b. of powder, which traverses plates 
15 centimetres thick at the distance of 500 metres. Referring to 
the proposed conversion of vessels of the “a into plated 
turret vessels, he says such a proceeding not Satisty the 
necessities of the present period. These old vessels possessed 
little speed, and when transformed they would have still less, in 
consequence of the weight attached to their sides. It would not 
exceed twelve or thirteen knots, while sixteen and even seventeen 
knots are necessary to be achieved. The old vessels on distant 
stations or as crui-ers would maintain the honour of their flag, 
and would always be appreciated by sailors for their excellent 
accommodation and nautical qualities. 

The provincial government uf Kharkoff, in Russia, has decided 
on the construction of a railway which shall connect Koursk 
with the sea of Azoff, passing by Kharkoff; according to the 
report of a special committee that the construction of this line 
will not cost more than 40,000 roubles the verste. 

The Russian Government has acceded to the pro of 
France and England in ordering the introduction into the naval 
and mercantile service of the new system of international signals. 

A new plan for connecting France and England has been pro- 
posed by an engineer named Boutet, who proposes to construct a 
bridge from a place called Langate, seven miles from Calais, to 
Shakespeare’s Cliff, a distance of about 204 miles. The plan is 
curious. The inventor proposes to erect his bridge on a founda- 
tion, or what he calls a tresse, sunk rather more than 40ft. below 
the surface of the water. This foundation is to be composed of 
60 iron wire cables, each 7in. in diameter, and carefully galva- 
nised and covered with gutta percha, the cables to be held in 
parallel position by means of drums, and the whole to be moored 
tw iron buoys of sufficient size to support the entire weight of 
the superstructure. The bridge is to be supported on the 
foundation by 65 piles, each having a base of 100 square 
metres, being 600ft. high near shore, and 900ft. in the 
centre of the Channel. On the top of the piles is to rest a plat- 
form 105 metres wide. The latter, like the foundation, to be 
formed of a series of cables laced together by smaller cables of 
the same kind—hence, we presume, the word tresse. The 
vaulting which is to connect the platform of the bridge with the 
piers is to be about 450ft. in depth at the spring of the arching, 
and about 70ft. at the top. M. Boutet estimates the cost of this 
novel construction at sixteen millions sterling. 

The Imperial foundry, at Ruelle, has just cast two immense 
guns, which are to appear at the Exhibition. Each piece will 
weigh at least 36 tons. The casting was performed with 
great care, and in the presence of a number of military officers 
and visitors. Ten furnaces were employed for the operation, 
five being opened at a time. It is said that the success is per- 
fect, and that all the world will be astonished by the beauty of 
these castings, which far surpass, according to Parisian accounts, 
anything in the way of artillery that the world has yet produced. 
We might say a few words upon this head, but it is not neces- 
sary, except that the English 32-ton gun has been at the Exhi- 
bition for weeks, and is not a bad specimen. 

An incident has happened at Fecamp, which raises a very im- 
portant practical question, During a recent storm the lightning 
struck the lighthouse, which was furnished with a conductor, 
and broke almost everythirg inside even to the flooring tiles. 
After the mischief had been repaired, a careful examination was 
made, and everything found apparently in perfect order. The 
following is the result of a more careful examination of the 
circumstances of the case :—The lighthouse is placed on the top 
of a rock 125 metres above the level of the sea, the rock itself 
being thoroughly calcareous, The conditions laid down in 
France for conductors are as follow :—Ist, that the point of the 
rod shall be sharp ; 2nd, that the conductor shall be in communi- 
cation with the soil ; 3rd, that from the point to the lower end 
there shall be no break; 4th, that all the portions of the 
apparatus shall be of proportionate dimensions ; and lastly, that 
when the conductor cannot be made to lead to a well, a 
damp place shall be found to which the conductor is to 
be carried, by means of a long trench. The conductor of 
the Fecamp lighthouse ended in a cistern dug under the ground 
and lined with a thick coat of Portland cement. The inferences 
derived from this accident and the consequent study of the case 
are as follow:—It is not sufficient to place a lightning couductor 
in communication with a damp place; it is necessary that it 
should be connected with moist strata of large extent; and fur- 
ther, that even a good cistern does not always offer favourable 
conditions for the establishment of a lightning rod. If there be 
no error in these conclusions, we fear that many public edifices 
must be ill provided against electric storms. 

In an article by M. Maxime du Camp, published in the Revue des 
Deux Mondes, the use of a fabric woven from the ligneous fibres of 
the of the Indian Archipelago, and dressed with tar, as an en- 
velope for telegraphic wires exposed to the air, is advocated. The 
palm in question is called by the natives aren, and the whole of 
the trunk and the foot-stalks of the leaves are covered with fine 
black ligneous fibres of extraordinary tenacity. These fibres are 
used by the natives to make their cables. An anchor fished up 
after being sixty years under water had a piece of such cable 
attached to it, which was. as strong as if it had just heen twisted. 
But there are many vegetable fibres that remain for ages unin- 
jured under water. A more decided proof of the value of this 
fibre is the following :—M. F. van den Broeck, of Java, in 1842, 
placed a mattress made of this fibre in the river which supplies 
his sugar works, to filter the water. It remains there during 
the sugar-making season—that is to say, for four months—and 
during the rest of the year hangs under a shed, exposed to the 
burning sun of that torrid climate, yet, in spite of these transi- 
tions, the original mattress is perfectly Aen. although five-and- 
twenty years old. The value of this idea‘is now being put to 
the proof. The submarine cable between Batavia and Singapore 
has been covered with a tissue of aren fibres, and the result if 
satisfactory, will no doubt be made known to the world. Per- 
haps some of my readers in. the Indian Archipe will do the 
scientific world the service to ascertain and publish the facts. 
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WE are happy to be able to state that the intention some time | 
since expressed by our War Department of procuring one of | 
the heavy guns with which the American monitors are armed, for 
experimental purposes, will shortly be carried out. In the 
annexed engraving we illustrate the gun which will shortly arrive | 
iu England. It has been ordered through Mr. Henwood, who has | 
courteously placed at our disposal the drawings from which our | 
engraving was prepared, and which is accurate in every particular. | 


The gun has we believe been specially cast for us with the utmost 


care, and if properly used it will enable us to determine how far 
the statements made in favour of such ordnance are or are not 
correct. We have spoken fully in another place of the powers of 
this gun as compared with our own heavy guns, and it only 
remains for us now to give here some particulars of the mode in 
which heavy guns are manufactured for the American navy. 


| strength prescribed by the Government is 30,000 lb. 





(Ml 


All United States guns down to 4‘2in. bore are cast hollow on ; 
Lieutenant Rodman’s system, which consists simply in passing a 
stream of water through the core in order that the interior of the | 
gun may be cooled as fast, or a little faster, than the outside, and so | 
initial strains are prevented. The core is an iron tube coated with 
loam. The quantity of water passed through in casting an 8in. 
gun may be about ten gallons per minute for a period of twenty | 
hours. After melting, the iron is usually allowed to remain for 
some time in a state of fusion; air furnaces are almost always 
used. The cast iron is of great excellence, the test of tensile 

er square inch, 
a variation of 2500 1b. each way being allowed. The proof of the | 
smaller guns is, that one gun taken at random from the whole order 


| shall stand 1000 rounds with service charges, guns 13in. bore and 
| up must stand 500 rounds; but although this seems a severe test 





it must be borne in mind that the service charge is small, only 
351b., and English urtillerists generally maintain that American 
powder is weaker than ours, which is certainly stronger than any 
used by continental nations. 


The dimensions of the gun we illustrate are as follows :—Length 
extreme, 176in. or l4ft. 8in.; length of bore, 12ft. 2in.; greatest 
diameter at breech, 48in.; minimum at muzzle, 23in. Weight of 
solid shot, 4501b. The ordinary service charge is 351b., and 50 1b. 


charges may be used occasionally at long ranges. The official 
instructions issued to captains of ships state that when attacking 
ironclads 60 1b. charges may be used for not more than twenty 
rounds, 

The buying of this gun from the States was a prudent step, 
and the weapon will no doubt attract much attention from 
English artillerists. 








THE PERMANENT WAY OF THE THAMES RAILWAY BRIDGES. 
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THE permanent way of railways is a very wide question, and one 
upon which extreme differences of opinion have been expressed 
ever since railways began to exist; and doubtless it is one which 
will remain open to discussion as long as railways last. The many 
contingencies of traffic, soil, locality, and other governing condi- 
tions and circumstances will always operate to modify the cha- 
racter of the ordinary permanent way of a line and to justify wide 
variations. But the conditions become narrowed within lesser 
limits, and are governed by different and more imperative circum- 
stances, when we come to the special parts of the line, or those 
which are carried by bridges of any consequence. Here there is 
little room for parsimony and still less for caprice, as the cha- 
racter of the permanent way of a railway bridge has an important 
influence upon the durability and safety of the whole structure. 
The permanent way of any railway bridge having the least pre- 
tension to be considered of large span, is of great importance, and 
is a matter which has to be carefully considered before it can be 
decided upon, There are many elements at work which militate 
against the adoption of any ordinary arrangement. In any system 
of way for this purpose the main points should undoubtedly be a 
sound and well bedded sleeperage; good and even rails, of a section 
neither too heavy nor too light; a perfect arrangement of breaking 
joint in all parts, and an uniform adaptability of the way, asa 
whole, to the character of the structure carrying it. In other 
words, the relative elasticity and rigidity of each should be so 
balanced that, as a whole, they—the permanent way and the 
bridge—should have a coincident action under traffic. 

On bridges of very small span the permanent way is a very 
simple question, so simple, indeed, that we know of instances in 
the West of England where narrow openings have been bridged by 
the rails alone. Two lengths of rail—of the Great Western or 
bridge section—bolted together flange to flange, are laid across the 
opening, and form at once an efficient bridge and way. On structures 
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carrying railways over streams and wide roadways the bridging 
and way of course assume a more complex form, and on such 
bridges as those over the Thames the yoy way attains to a 
still greater degree of complexity, and involves the most careful 
consideration on the part of the engineer. We have now crossing 
the Thames within the metropolitan district, four railway bridges 
of large span, upon each of which a different system of permanent 
way has been adopted by the engineers of the several lines to 
which the bridges relate. It is our purpose to describe these various 
methods of accomplishing the same object, and to lay their dis- 
tinctive features before our readers. In this we are aided by 
drawings which have been kindly placed at our disposal by the 
engineers of the respective railways, and which we have reproduced 
in the accompanying engravings. 

Commencing, then, at the higher portion of the river we will 
take the fine structure carrying the London, Chatham, and Dover, 
and the Brighton railways over the Thames at Chelsea, and which 
is known as the Victoria Railway Bridge. In the arrangement 
adopted here by Sir Charles Fox and Son, the engineers of the 
works, the permanent way is carried on longitudinal rolled iron 
bearers 9in. in depth, 53in. in breadth across the top and bottom 
flanges which are gin. thick, and weighing 35 lb. per foot run. 
The details of the way appear in our engraving at Figs 1, 2, and 3, 
which show respectively a cross section, a sectional plan, and plan 
with rail removed, and a side elevation of the arrangement. A 
longitudinal timber rail bearer, 12in. by 8in., is placed upon the 
rolled iron girder, and upon this again the rail takes a direct 
bearing except where the fastenings are interposed. The rail, 
which is of the flat bottomed or contractor’s section, is of steel and 
weighs 72 lb. to the yard. The fastenings occur at intervals of 
about 3ft., and to receive them the longitudinal timber is cut 
away to a depth of five-sixteenths of an inch. In this is fitted a 
wrought iron distance plate 114in. long, 3in. wide, and }in. thick; 
a slight clearance is left between the plate and the underside 
of the rail. The object of the distance plate is to make both of 
the bolts assist in keeping the correct gauge. The rail is held 
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on each side by a cast iron clip, which also takes into the distance 
late. The whole of the parts are held together by two jin. hook 
Its, which are inserted from beneath, and clip the top flange of 
the iron longitudinal bearer. The distance plate is first held down 
by a bastard nut 1 jin. diameter, the clip is then placed on, and in its 
turn is held by a 1jin. nut, which completes the system. This 
arrangement bears evidence of having been carefully worked out; 
in fact, several designs differing only in detail were made before 
the object was effected. It has, however, been satisfactorily 
accomplished in the above arrangement, which meets all the re- 
quirements of the case and works out exceedingly well in practice. 
The system of permanent way adopted by Mr. Hawkshaw on the 
Charing Cross railway bridge is shown at Fig. 4. The rail is of 
iron, and of the same pattern as that used on the Victoria Bridge. 
It weighs 751b. per yard run, is 5in. deep, and about 4jin. wide in 
the foot. The roadway is formed with a curved surface, and the 
rails are therefore placed on longitudinal timber sleepers of vary- 
ing thickness in order to bring the way up to a true level over all 
the rail surfaces. The rails are fixed to the longitudinal timbers 
by wrought iron angle-chairs or brackets, placed in pairs at inter- 
vals of 2ft. 6in. The brackets are Gin. wide and about jin. 
thick in section, and the rails are secured in them by fin. screwed 
bolts passing through holes in the web of the rail. At the joints, 
fish-plates and lin. bolts are used. The brackets are fixed to the 
longitudinal sleepers by fin. spikes. The longitudinal timbers are 
spiked down to the decking of the bridge, which is of 4in. timber, 
and is carried by longitudinal timber bearers 15in. by 15in. On 
the road bridges of this line, some of which are of very large span, 
a similar system of permanent way is adopted. The gauge of the 
line, however, is preserved by transoms of timber 6in. by 6in., 
which, in the 4ft. 84in. way, are placed at intervals of about 6ft. 
In the 6ft. way the transoms are placed at intervals of from 
12ft. to 20ft. These tr are ted to the longitudinal 
timbers by means of lin. bolts passing through the latter, and of 
sufficient length to hold them well together. The arrangement on 
the Charing Cross Bridge makes a very good permanent way, well 
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suited to the purposes for which it was designed. The only ob- 
jection we see is the use of the wrought iron brackets in pairs; the 
purpose would be answered equally well if they were placed 
singly on the inside of the rail, the outer edge of the foot being 
held down by a dog bolt; and the following reasons point out the 
correctness of our vbservations:—The thrust of the traffic on the 
rail resolves itself into a force tending to overturn the rail, the 
outer edge acting as a fulcrum, therefore no good purpose is 
served by the outer bracket, the rail there needing only to be kept 
from sliding. On the inside, however, it is necessary to secure 
the rail by a bracket and fang-bolt, or similar fastening, in order 
to resist the strain put upon it under traffic. This strain is clearly 
tending to draw the boit from the sleeper, the amount of leverage 
being that due to the distance between the fang-bolt, and the 
outer edge of the rail. It will thus be perceived that the outer 
bracket | ote a superfluity, which could readily be dispensed 
with; a single dog-bolt would appropriately take its place. ‘ 

The Cannon-street Bridge, although not the next in succession, 
may be noticed here, as it belongs to the same company as the 
last the South-Eastern. The permanent way on this bridge 
presents no special features, being simply the ordinary way of the 
a This arises from the circumstance that the bridge is laid 
out for station purposes, and has numerous points and crossings 
which could not have been so conveniently worked out with the 
flat bottomed rail. Hence the continuation on the bridge of the 
ordinary permanent way of the line, which consists of a double- 
headed rail, fished, and weighing 75 lb. per yard, laid at a cant of 
1 in 20, the fish-plates are 1ft. 3in. long and lin. thick, bolted with 
four lin. bolts. The chairs are of cast iron, and weigh from 28 Ib. 
to 30 Ib. each, the width at seat of rail being 5in., and the base 
of the chair being 13in. long by 5j}in. wide. Each chair is fastened 
to the sleeper with two spikes. To hold the rail in the chair, oak 
wedges Sin. long are used. The sleepers measure 9ft. by 10in. by 
bin., and are placed about 2ft. Gin. centre to centre throughout. 
The sleepers are bedded on a few inches thickness of ashes, and 
thus the permanent way of the bridge is completed. 

On the bridge at Blackfriars, carrying the Metropolitan Exten- 
sion of the London, Chatham, and Dover Railway over the Thames, 
a different system again has been introduced. Messrs. Joseph 
Cubitt and F. T. Turner, the engineers of the line, have adopted 
the arrangement shown in Figs. 5 and 6, which represent an ele- 
vation of the chair and sleeper and a plan of the chair. The 
timber longitudinal sleepers measure 14in. by 7in., and are laid 
directly upon the wrought iron longitudinal bearers and the cross 
girders. The chairs are of cast iron, and are placed 2ft. 6in. apart. 
The rails are of steel and of the flat bottomed pattern, but slightly 
smaller in section than those on the Victoria and the Charing 
Cross bridges. The rail is kept in the chair by a lip on the outer 
side, whilst on the inner it is held down by a wrought iron grip- 
ping piece, acted upon by a nut and bolt. The head of the bolt, 
which is tapered similarly to that of a treenail, is flush with the 
underside of the chair, through which it passes upwards, and 
thence through the wrought iron piece to receive the nut. The 
chair is fastened down to the longitudinal sleeper by two com- 
pressed oak treenails, Gin. long and 1 in. in diameter. The cant 
given to the rail is 1 in 20. Although this system is said to wear 
exceedingly well, we cannot help thinking that it would have 
worn much better if wrought iron spikes with oak thimbles had 
been used in the place of the oak treenails. The tendency which 
the forces exerted by passing trains have to shear the fastenings 
at the point of junction between the chair and sleeper, renders 
itself evident that the material which is best calculated to resist 
that strain is the one which should be adopted for the fastenings. 

The details of the bearers of the permanent way and the flooring 
of the Blackfriars railway bridge, are shown at Fig. 7, which re- 
presents a transverse section of half the bridge, between the 
outer and the inner main girders, the entire bridge being laid with 
four lines of way. The engraving shows one of the cross girders, 
which are placed 4ft. din. apart, attached at each end to the 
main girders; its depth at the centre being lft. 9in. Immediately 
beneath the longitudinal timbers are seen the longitudinal wrought 
iron rail bearers. The two in the centre are each Ift. Gin. in depth, 
whilst each of the two outer bearers are but Ift. 3in. in depth. This 
appears to us to bea mistake, inasmuch as if the two outer bearers 
are sufficiently strong -—-and unquestionably they are amply so—then 
the sectional area of the two inner bearers is greatly in excess, and 
there is, consequently, a great waste of metal. But independently 
of this, when we consider the proximity of the cross girders — 
which are only 4ft. 4in. apart—then, even the outer longitudinal 
rail bearers have a strength immensely in excess of the work they 
have to perform. The flooring consists of balks of timber laid 
longitudinally with the bridge, and stepping down half an inch each 
from the side tothe centre of each way. o stepped or curved surface 
produced by this arrangement is filled in with asphalte, which forms 
the top surface of the road. It will be understood that the floor- 
ing and permanent way form a distinct and separate system from 
the other portion of the bridge, the timber being in no way con- 
nected with or fastened to the iron. This seems to be a very 
unsatisfactory method of making a flooring. If the timbers are 
not carefully picked, wrought, and closely packed, it follows that 
an immense amount of chattering must be constantly going on, to 
the detriment of the asphalte covering and to the prejudice of the 
whole structure. If, on the contrary, the nad se have been 
closely packed and wedged together, then upon the wood swelling 
with absorbed moisture, and failing to push the main girders out, 
the whole flooring must rise, assuming an arched form in cross 
section. But even supposing this should never occur, which, 
owing to the constant occupation of the bridge by traffic, it pro- 
bably never may, it is still a question whether the lateral thrust 
of the whole roadway is not exerting a pernicious influence upon 
the connections of the main and cross girders. It may be thought 
but a light matter that a balk of timber should swell and exert a 
slight pressure, but if we take a width of 24ft. and lay it with 
some forty-four of those balks, we shall find that the aggregate 
expansion will be something serious. And however well such a 
flooring may be laid and covered, it is a difficult, if not an impos- 
sible thing to prevent it from being influenced by alternations of 
atmospheric dryness and moisture. The foregoing examples of 
bridge permanent way show how opinions may vary as to the best 
method of accomplishing one and the same object, and although 
in some the end is attained by slightly better means than in 
others, there is yet great merit in all. What their practical 
relative values ray be can only be determined by a longer use than | 
any of them have yet had. Time alone can solve the problem of | 
their comparative utility and of the soundness of their principles. 








Paris, Lyons, AND MEDITERRANEAN RaILway.—( From our Cor- 
respondent. )—The Paris, Lyons, and Mediterranean Railway Com- 
pany has just concluded a contract with Messrs. Gouin and Co. of | 
Paris for the establishment of a viaduct bridge over the Durance 
at Orgon. The ironwork will be supplied by the Voulte Works. 

Great EAsTERN RAtLway.—Messrs. C. E. Stewart, Mr. G. P. 
Bidder, Mr. J. D. Birchall, and Mr. J. Chadwick, having been 
deputed by a meeting of the principal holders of the pre- | 
ference and ordinary stocks in the Great Eastern Company to | 
consider and advise on the course to be adopted for the preser- 
vation of their property, report :—That the net annual revenue 
of the company was sufficient to pay all the preference interest 
and dividends, but, from the distrust now affecting all rail- 
way securities, the company has been obliged to employ that | 
revenue in meeting capital obligations; hence the non-payment 
of the two last half-years’ preference dividends. To meet the 
dividends now due, and to liquidate the existing engagements 
of the company on capital account (other than the Metro- 
politan Extensions, which would be separately provided for), 
would require one million and a-half sterling. The interest paid 
last year upon £800,000 of temporary loans exceeded £60,000, which 
would represent the interest upon £1,200,000 of the debenture 
stock subsequently referred to. 


BRIDGE OVER THE ISER AT TURNAU. 
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THE singular bridge, which we illustrate at page 317, carries 
the Siid-Norddeutsche Railway across the river Iser, near 
Turnau. This stream must not be confounded with the Isar, 
the latter being a Bavarian river, while the former takes its 
course through Moravia, in Austria. The bridge has been con- 
structed according to a system patented by M. R. Skifforn, a con- 
tinental engineer, which is intended to secure great portability. 
About two-fifths of the whole are of wrought and three-fifths of 
cast iron, so arranged that these materials are exposed respectively 
to tensile and compressive strains only. It will be seen that the 
bridge consists of seven spans of 78ft. each, carrying a single line 
of railway. The piers are of masonry, the foundations for these 
in the true bed of the stream being based upon piles, and protected 
from the action of the current, by rough stones deposited round 
the bases of the starlings, as shown in the elevation and plan. 

The lattice girders consist of a bottom member of wrought iron 
links, and a top member of cast iron, disposed as shown in the 
enlarged plan in the full page engraving. These are connected 
by wrought iron tie rods fitted with nuts and screws at each end. 
The diagonals are of cast iron, the construction of which will be 
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| readily understood by referring to Figs. 1 and 2 in the annexed 


cut. The cross girders are very similar, the details are shown 
enlarged in Figs. 3 to 5; those of the upper member are given in 
Fig. 7. The manner in which the way is carried is clearly 
shown in the cross-section at page 317. 

In effect each girder consists of three girders connected together 
by bolts so as to forma whole. Each span contains 31,534 qrs. 
of 25lb. each of wrought iron, and 47, qrs. of cast iron. 

Before proceedirg with the erection of the bridge over the Iser 
a span was put up at Zapstau, near Hohenstadt, in the works of 
Messrs. Klein Brothers, by whom the bridge was constructed. It 
was loaded with rails equally distributed longitudinally, but con- 
centrated towards the centre of the bridge, so that the cross- 
girders were severely tested. The load was put on successively 
from one end to the other. The maximum deflection, with a 
load of 300 lb. per square foot, was only zabsnth of the span. 

The time occupied in erecting each span over the river was 
about twelve or fourteen days, or three months for the whole. 
The bridge was opened for traffic on the 20th of November, 
1858. 











THE LARGEST ANCHOR IN THE WORLD. 


Tue largest anchor in the world 
has been made for the Great 
Eastern steamship on the prin- 
ciple of Betteley’s patent. This 
anchor, shown in the accom- 
panying cut, weighs, without 
the stock, 150 cwt., and with 
the stock 180 cwt. The arms are 
made in one solid forging, simple 
in manufacture, and not having 
—-—y palms are not liable to 
foul. It will be seen that the 
palms have two claws, which in- 
crease their holding power, and 
by being broader at the lower 
part are more suitable for soft 
ground than the anchors in 
general use. The upper arm, 
when folded down, clips or locks 
the shank, preventing the arms 
being drawn from it when the 
vessel is turning in a tideway, 
~—_ also preventng injury to the ship's bottom in raising the 
anchor. 





South KENSINGTON Museum.—Visitors during the week ending 
April 6th, 1867:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 10,781; on Wednesday, Thursday and 
Friday (admission 6d.), from 10 a.m till 6 p.m., 1696; total, 
12,477; average of corresponding week in former years, 11,564; 
total from the opening of the museum, 6,626,251 

RoyaL AGRICULTURAL Socrety.—The prepartions for the ap- 
proaching show of this society, at Bury St. Edmunds are making 
active progress. The Great Eastern Railway Company have about 
fifty men at work laying down additional sidings and providing 
other accommodation. A loading dock is to be provided on the 
ground adjoining the railway, so that cattle, implements, &c., may 
be delivered upon the show field. Near the centre of the ground, 
and along the line of a former footpath leading to the railway, the 
erection of a line of buildings has been commenced, the materials 
for which arrived shortly after the close of the Plymouth show, in 
1865, and which have since been stowed away. These buildings 
comprise the offices of the directors, the council, and the stewards ; 
also the veterinary office, and accommodation for the men having 
charge of stock, who are required to sleep on the ground. The 
main entrance is to be on the west side of the field, nearest 


| Eastgate-street. 


THE SPANISH PoRT OF CARTHAGENA.—The proposed works for 
the improvement of this port, in addition to those which have been 
recently completed, will add to the importance and marine capa- 
bilities of Spain, and the course of recent events gives interest to 
the following statement by Mr. Turner, her Majesty’s consul, 
which was presented to Parliament a few days since, and is dated 
in January of the present year. He states that the number of 
vessels which entered and cleared within the past year were 811, 
with a tonnage over a quarter of a million :— “ The long projected 
breakwater, moles, and wharfs in this harbour will, in all proba- 
bility, be commenced during the year 1867, the plans having been 

assed by Government, and a part of the requisite capital placed 
in deposit, which will make this port one of the safest and best 
sheltered in Europe. The floating dock erected by the Spanish 
Government in the arsenal of this city, and constructed by the 
Messrs. Rennie, of London, has been fully tested, and the results 
have been most satisfactory. Its dimensions are as follows :— 
Length, 350ft.; breadth, 105ft.; weight of dock complete, 5000 
tons, and sup’ to lift a vessel of 6500 tons. Vessels are taken 


, in and out with the greatest facility; and it is the intention of her 


Catholic Majesty’s Government to hire it to the mercantile 
marine; and the Administration of Marine are now forming a 
scale of charges for the occupation of the dock, which, I am 
assured, will be moderate, and that the repairs may be executed 
by the owners or agents of the vessels, employing their own opera- 
tives or those of the arsenal, paying them the same wages which 
they gain in that establishment. These advantages should not be 
lost sight of by the public. The smelting operations continue in 
a flourishing condition. 17,995 tons ef lead, containing on an 
average 2} ounces of silver to the Spanish quintal, were extracted 








during the twelve months, two-thirds of which were exported to 
Marseilles, and the remaiader to England and the United States. 
There are from seventy to eighty fabricas in this Sierra in opera- 
tion, and there are employed in the extraction of mineral and 
smelting some 6000 men and boys. Large quantities of zine ore 
continue to be shipped for Belgium after passing the operation of 
calcining, and to England in its natural state. The drainage of 
mines has been taken more into consideration within the last 
twelve months, and with good results, yet that animus required 
to start steam power for this purpose does not exist; therefore the 
richest parts of many mines are abandoned. 

MANUFACTURE OF _KALOXYLIN.—Under this title a new blasting 
powder has been recently patented in France by M. A. Tehleisen, 
a pharmaceutical chemist of Nerkarsulm, in Wurtemberg. It is 
composed of a mixture of cellulose, nitrate of potash, charcoal, 
and ferro-cyanide of potassium. The three last ingredients are 
familiar by name, and the first is another term for lignin, and 
when pure is a ternary compound of carbon, hydrogen, and 
oxygen, and must not be confounded with the ordinary woody 
tissue. One distinguishing mark of lignin is that it is not coloured 
by iodine. This peculiar product kaloxylin differs from the usual 
combinations of chloride of potassium and other inflammable sub- 
stances by not being exploded by a blow, a shock, or even by fric- 
tion. As it is not necessary to employ pure cellulose in the prepa- 
ration of this explosive compound, it is obtained from sawdust 
belonging to the ornamental kinds of wood, and ing no 
resinous qualities. The composition of kaloxylin, by weight, is 
three parts of charcoal, nine parts of cellulose, and forty-five of 
nitrate of potash. All these ingredients are separately pulverised, 
sifted through a fine sieve, and then mixed together with a quan- 
tity of water sufficient to make them into a paste, and ground up 
into a uniformly hom: g neous consistency in a mill; they are then 
reduced to the granulax state in the same manner as in the manu- 
facture of gunpow ‘er, dried, and glazed by being rapidly rotated in 
contact with cl srcoa! dust. 

THE MIDLAND walLWay.-—The Midland directors have yielded 
the following terms to their engine-drivers:—That for passenger 
trains 150, and good trains 120, be the day's distance; all in 
excess to be paid as overtime; that ten hours’ work form a day's 
duty; on Sundays all duty between eight a.m. and nine p.m. 
be considered as overtime; that overtime be calculated at the 
rate of eight hours a day, and to commence after ten hours’ 
duty, but the existing arrangements as to regular duty trips 
be as heretofore; that if the necessities of the service permit, 
nine hours at the least off duty be arranged for; that men 
who are not called on duty by reason of the trains being 
unexpectedly stopped be paid as if on duty, provided they have 
not made six hours per week; that when required to lodge away 
from home, 2s. 6d. in the country, and 5s. in London, be allowed 
nightly; that drivers be paid for the first six months 5s. 6d., and 
for the second six months 6s. 6d., daily, and that 7s. daily be full 
pay; that firemen be paid for the first year 3s. 6d., for the second 
year 3s. 9d. daily, and that full time be 4s. per day; that fourteen 
days’ notice before leaving the service be given by either party. 
These concessions have been accepted by the men with general 
satisfaction, 
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INSTITUTION OF NAVAL ARCHITECTS. 
Sessron 1867. 


THE first meeting of this institution was held in the hall of 
the Society of Arts, John-street, Adelphi, on Thursday morning, 
April llth, the Right Hon. Sir J. S. Pakington Bart., M.P., 
G.C.B., D.C.L., President, in the chair. 

The report of the council was read. 

The President :—I cannot open this Session of this admirable 
institution for the year 1867 without expressing the great and 
sincere satisfaction which it gives me to meet you again, and also 
the satisfaction with which I see upon this occasion, as I have 
upon many former occasions, the very large and numerous atten- 
dance of those able and scientific men who take interest in the 
prosperity and the progress of this institution. With regard to 
the contents of the report which we have just heard I am happy 
to say that now, as on previous occasions, I can only address you 
in that age of tulation which the council have adopted 
with to the continuous, prosperous, and successful action, 
and I think I may say the general prosperity of this institution. 
There is, I regret to add, a paragraph in this rt adverting in 
somewhat unfavourable terms to the financial position of the 
institution, but Iam happy to add that this subject became the 
subject of conversation this morning at a preliminary meeting of 
the council ; and Iam happy to say that although the state of our 
finances is not so prosperous as the friends of the institution 
could desire, still there is nothing at all to forbid the confident 
hope that financial prosperity ay | be entirely restored, and that 
no impediment of the sort may for the future impede or affect 
the utility and prosperous action of this society. After adverting 
to the change in the society’s officers the president said :—I think 
it is a question for the grave ideration of the il whether 
or not it would not be worth while for the council to make an 
application, considering the important national objects carried out 
by this institution -to make an application to the Admiralty, as to 
whether or not we might not be considered entitled to an annual 
grant to assist us in a national object. It wust be well known to 
those whom Iam addressing that in the case of the United 
Service Institution, no doubt a most valuable institution, assist- 
ance given to it both from the War and Admiralty Departments. 
Of course this institution could establish no claim to assistance 
from the War Department, but I think we might establish a 
claim that, so long as our finances are not prosperous, might really 
be ed as almost unanswerable, to receive assistance from the 

of Admiralty ; and I think at all events it would be worth 
while for the council to consider the question of making an 
pry esey of the kind. I would now advert fora moment to 
that which certainly has been by far the most important action of 
this institution during the year that has elapsed since I had last 
the honour of meeting you in this chair. It -must be, I think, in 
your recollection that at the time when we met last year—which 
was somewhat earlier than it is now—the minds of the public were 
sn occupied by the dreadful catastrophe which had just 
occurred in the Bay of Biscay in the loss of the London passenger 
ship. It may be in your recollection that I thought it my duty in 
the opening address which I delivered at our last annual meeting to 
call the attention of this society to that dreadful event, and to point 
out to them the opinion which I ventured to entertain, that it would 
be hardly possible for the able and scientific members of this insti- 
tution to address themselves to any question more appropriate— 
keeping in view the objects for which we had been called into exis- 
tence—than to inquire whether or not that catastrophe, accompanied 
as it was by not a few similar accidents about the same time, was 
or was not to be attributed to any defect either in the architectural 
skill with which our nger ships are constructed, or to any 
defects in our laws with regard to the protection of that most im- 
portant bnt quite helpless portion of our fellow subjects who are 
called upon and compelled by their duties and vocations in life to 
cross the seas and to become gers in those ip. Th 
suggestion which I ventured to offer was warmly respon to by 





the meeting that I have the honour to ad and before the 
close of our i a motion was I think, by my 
friend Mr. and seconded by Mr. Scott Russell, that the 


council should devote their serious attention to the questions 
which I ght f of suggesting. I am happy to 
inform you that the result of that part of our proceedings last 
year has been most satisfactory in its nature and most honourable 
to the members of this institution. The council undertook what 
certainly has proved a very laborious and a very arduous duty. 
They commenced their proceedings about the month of May. My 
many vocations rendered it impossible for me to do that which I 
would gladly, although perhaps uselessly, have done, namely, 
attended those meetings, and therefore I am the more free to 
speak of the view which I entertain of the manner in which 
those tings we ttended. Under the able presidency 
of our distinguished friend Sir Edward Belcher, the council 
met upon no less than fourteen different occasions, and 
in the course of those fourteen sittings they entered in the most 
close and able and satisfactory manner into this most interesting 
question which had been referred. Their report was drawn up 
towards the close of the last year. That report, as I have already 
stated, if it had not been for the unfortunate pressure of my own 
time, would already have been read to you, but it will be read t« 
you as the next proceeding in the business of this morning, and I 
am confident it must impress the mind of every one who hears it 
with a deep feeling of the great ability and the great zeal with 
which that inquiry has been conducted. I hope and believe that 
the institution will attach very great importance to the series of, 
I think, fifteen suggestions which that report embodies. I think 
also, I ought to add that it is, I believe, the unanimous feel- 
ing of the council that, in addition to the suggestions which they 
have embodied in their report, and which, of course, from the 
nature of this institution, relate mainly, if not solely, to the 
question of the construction of our ships,—I believe I may say it 
is their unanimous opinion, that it would be very desirable that 
the many r ining questi of a different nature as affecting 
our laws for the protection of p gers should b the sub- 
ject of inquiry by a Royal Commission. With this view, a depu. 
tation from the council did me the honour to request an interview 
with me on the subject of their report. That interview took 
place only a few days ago. At my request the Duke of Richmond, 
as President of the Board of Trade, did me the favour to join me 
in receiving that deputation. A more interesting deputation | 
think I never listened to; it was composed of men most eminent 
for their acquirements on this subject. The Duke of Richmond 
was deeply struck with the whole of our conversation, and what 
may be the ultimate decision of the Government I am at present 
unable to say, but certainly the question will be taken into con- 
sideration by the Government, whether or not the state of our 
laws on this interesting subject is not so far unsatisfactory 
and incomplete as to make it desirable that the inquiry 
by a Royal Commission should be added to that inquiry 
by the council of this institution which has been already 
so ably and so completely conducted. There is another 
subject, by no means a new one, but of the greatest importance, 
and I can advert to it in terms of increasing satisfaction. I 
allude to the continued and successful progress of the School of 
Naval Architecture, the existence of which is mainly to be attri- 
buted to the persevering and ceaseless exertions of this institution. 
I am happy to say that the progress of the School of Naval Archi- 
tecture is satisfactory, with this only exception, that I wish I 
could hear of a larger proportion of private pupils connected with 
our own country. At present a very considerable majority of the 











pupils in the School of Naval Architecture are those supplied Hy 
the Admiralty ; and I am informed that of the number whic 

come under the denomination of private pupils a considerable 
proportion are foreigners. I think it is a matter of pride —it is a 
matter of satisfactory reflection—that our schools have already 
attracted so much notice and inspired so much confidence that 





foreigners find it worth their while to come to England to study 
in that school; and I have no doubt, from the number of the 
Government pupils, that a great impulse has been given to the 
study of this interesting and most important science of naval 
atchitecture, and that we shall find, irrespective of private pupils, 
that there will be no inconsiderable supply of competent men 


added to this profession; but I confess I should be glad 
to see, in the first place, that the number of private pupils 
was increased, and, consequently, that the proportion of 


those private pupils in the study of mathematics was somewhat 
more satisfactory at the commencement of their career in the 
School of Naval Architecture than I am led to suppose is at pre- 
sent the fact. With to those subjects of great national 
interest which relate to the state of transition in which the con- 
struction of men-of-war has existed for the last few years, I think 
the question of transition is less pressing than it was a short time 
since. Years have passed away, a great revolution in the con- 
struction of our ships has taken place, and amongst the various 
questions siill remaining, the only one, I think, that I. can now 
speak of as one of very pressing interest is that question which 
still certainly remains an unsettled question, I mean the question 
between the turret system and the broadside system. When I 
have had the honour of addressing you on former occasions I have 
thought it my duty, more or less, to touch upon this question, and 
I did so last year ; but I think I may now speak of the question as 
being so far in a satisfactory state that it is in a fair way of 
practical solution. On former occasions I have felt it my duty to 
express my regret that the Board of Admiralty—of course speak- 
ing of the Board, as you will, I am sure, fully believe, with no 
party feeling and in no party sense ; but I have felt it my duty in the 
public interest to express my regret that for a considerable period 
the late Board of Admiralty, while recognising the importance of 
the suggestion of the turret, had not taken any adequate steps to 
carry that question to the test of practical experiment. Well, no 
further complaints of this kind can exist. I entirely give credit 
to the late of Admiralty. Though not so soon as we 
= have wished, they did take those steps which I think the 
public interest and the public voice required, and they decided on 
the commencement of two ships which involve this experiment 
to the fairest extent, and by which I hope the question will be 
fairly solved—I allude tothe Monarch, which I think was designed 
by my friend Mr. Reed and the captain, in respect to which 
Captain Coles received from the late Board, and still more from 
the present Board (because the matter was not quite commenced 
when the late Board went out) carte blanche for the construction 
of the ship according to his own views and what his own system 
ought to be. Therefore, so far as regards these two ships, this in- 
teresting experiment, which has so long divided the nautical 
world, is in fair progress of solution. I think we must 
await the t ial of this experiment upon a question which I 
cannot conclude these re without adding is, in my judgment, 
a question open to very serious doubt. I think I may say that if 
this Institution of Naval Architects was now to vanish from the 
scene, and this were to be—which I hope is very far from being the 
case—if this were to be our last assembly, I think those gentlemen 
who promoted the establishment of this institution might well 
reflect with pride upon the course they took, and with a convic- 
tion that this institution had conferred great public benefits, if 
it were only in the recollection of the two subjects to which 
I have adverted to day, first, the establishment of the 
School of Naval Architecture, and secondly, that inquiry 
which has been conducted with so much ability and so much 
zeal through the past year into the construction of those ae 
which convey our omnes by sea. Those are two great sub- 
jects—I think I may say those are two great acts ; and I cannot close 
my lips to the last of them without expressing—and I hope that 
in doing so I am ex ing the sense of every one who hears 
me—ex ing my warm acknowledgment and my hearty grati- 
tude to the able men who have so well condu that inquiry. 
With regard to the future action of the society, so far from having 
any idea of its vanishing from the scene, I confess I am ina sanguine 
spirit and anticipate for it a career of continued prosperity. 

resh arrangements have really been made, and they are of 
the most promising nature. I am very glad to be able to say 
that notwithstanding his official exertions and the great calls 
upon his time, which, of course, must be the consequence of his 
position, Mr. Reed has again joined the active members of this 
soci We are now in the position of having an executive 
committee consisting of three gentlemen whose competence will 
be universally acknowledged—Mr. Scott Russell, Mr. and 
Mr. Ritchie, and to the very great advantage of this society, and 
in a manner which demands our warmest acknowledgment, I am 
happy to say that Mr. Merrifield has given gratuitously his 
services as Hon. Sec. Aided as they are by the zealous assistance 
of Mr. Campbell, I think I am justified in the hope, with the ex- 
pression of which I will conclude these observations, that through 
many future years we may look for a constant increase of pros- 
perous and successful action, and that year by year this institution 
will be more and more i as conferring great and impor- 
tant advantages on the country. 


‘* On the Speciality and Classification of Ships of War,” by Vice- 
Admiral George Elliot. In all times eo the navies of the world 
have consisted of different classes of ships intended for special 
services, and each class of vessel has had its own peculiar require- 
ments, and so far was credit due to the designer as he succeeded 
in excelling those qualifications which rendered a war ship the 
most efficient of her class. The line-of-battle ship, the frigate, 
the corvette, the gunboat, the floating battery, the mortar vessel. 
each name represented a class of vessel, possessing peculiar and 
necessa: ualifications; and the naval architect, when he was 
informed what class of vessel he was required to design, knew at 
once the elements of success which it became his duty to compete 


for. 

It may be said that ships formerly were classed according to size 
or tonnage, and this was in a great measure the case. But it so 
happened that as the number of decks were reduced, lighter 
draught and greater speed were obtained, so that the frigate was 
of less tonnage but out-sailed the line-of-battle ship, and the 
corvette was still smaller than the frigate, and yet often beat her 
in speed ; and the brig and sch could te with all larger 
vessels, and thus the weakly armed vessels had the means of es 
cape from capture. But steam power and armour plating have 
created a new order of things as regards the means of obtaining 
great speed and light draught of water ; and whilst the heavily 
armed frigate with great speed must be larger than the line-of- 
battle ship, she will be unsuited from her great length to take 
station in the line of battle, and for smaller vessels of light draught 
and great speed, armour plating must be dispensed with altogether. 
Yet it would appear that, since armour plating has been con- 
sidered a n defensive element of war ships, the naval 
world had entirely lost sight of former requirements, or as if the 
aew feature of plating ships’ sides had brought with it a change 
in the character of future naval warfare. ts . 

There is certainly a deviation in point of size in the thirty-four 
armour-clad ships which have been produced, but we have lost 
sight of classification altogether ; and if a naval war broke out to- 
morrow, the main feature of strength upon which we have always 
depended, viz., a line-of-battle fleet, is nowhere to be found, nor 
the frigate, nor the corvette. I mean, that we possess no heavily 
armed armour-clad ships which, without constant use of steam, 
could, when formed into a fleet, be kept together in compact order 
as a cruising fleet ; and I presume that it will be admitted 
that compact fleets will be required as heretofore, and on 
the efficiency of that fleet will still depend the mastery of the seas ; 
and I also presume that it will be admitted that it is not intended 
that the line-of-battle fleet will be navigated under steam, but that 
its normal condition for cruising purposes will be under canvas alone. 

Amongst the ships we possess there is a nearer approach to be 
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found to the future frigate type, but still that essential element of 
seaworthiness is, I fear, nowhere to be found, even supposing that 
the steam power is always available, which cannot be expected; 
and I maintain that we have sacrificed this most essential m meaner 
for seagoing ships to an unnecessary and dangerous extent. 

It may be said that no other nation is better off, but that is no 
reason why we should follow in the wrong path; and besides, 
other nations have not the same seagoing requirements for their 
fleet which this country must always have, 

I consider that armour plating has in no way reduced the im- 
portance of classification of ships or of their safety at sea; and I 
maintain that, had we continued to build ships for special services, 
there is nothing in the new feature of armour plating which has 
prevented each class of ship from being as perfect as of old to 
fulfil the services required of them. 

I do not blame the naval architect for this want of efficiency in 
our fleet: it is not his duty to point out what war ships have to 
do, or how they have to fight, or what guns they should carry— 
that is the duty of the naval officers the advisers of the Crown ; 
and if the naval architect had been clearly informed what special 
points of merit he had to provide for, and on what points a sacri- 
fice might be admitted, he would have provided the nation with 
a type of line-of-battle ship, excelling chiefly in fighting powers, of 
a moderate speed, capable of cruising in the line under sail alone, 
and of weathering the heaviest gales without the use of steam : 
and he would have also provided a type of frigate of great speed 
and seaworthy, although of greater length than the line-of-battle 
ship, and therefore not suited for the line of battle, and also with 
a class of corvette without armour, of a higher speed than any that 
we yet possess, 

As it is, the naval architect has been called upon to make every 
vessel excel upon all points, and in trying to do this he has failed 
to excel on any; and we find that they are all of them most 
dangerously deficient as sea boats, and none of them suited to 
form a line-of-battle fleet for seagoing purposes. At present I 
really believe that a gale of wind would almost cause as much 
damage to the fleet as a naval action. Now the excuse which 
is always made for this is, that we are in a transition state! 
I cannot say how tired I am of that excuse, which in my opinion 
is one which never should be heard, because have we not always 
been, and shall we not always be, equally subject to the laws of 
human discovery and invention? and so far as these discoveries 
have affected the naval architect in preparing designs of ships, it has 
been in reality a mere matter of weight and corresponding dimen- 
sions; and in this respect the same laws have always been in force, 
and I see no reason whatever why the ironclads should not be as 
good sea boats as those of old, provided you do not attempt to 
combine in the same vessel great fighting power, great speed, and 
shallow draught of water, and then expect to produce a manage- 
able vessel. With a certain sacrifice of speed and with a certain 
increased draught of water, a fighting ship can be obtained of the 
line-of-battle class with iron sides; and in the same manner, by 
other conditions of sacrifice, a ship qualified to perform the duties 
of a frigate will readily be supplied. 

I will now endeavour to describe more particularly by a diagram 
which I am pointing to, in what manner I consider the naval 
architect should be dealt with, and in what respect he should be 
responsible on one side, and the naval officer on the other, for the 
efficiency of the fleet of this country. The diagram represents in 
numerical order of importance, the qualifications which the naval 
architect should give to each class of war vessel. On the naval 
officers must rest the responsibility of the order of merits contained 
in that diagram, and on some points he must be fairly expected to 
give a more detailed expression of opinion. After which, the 
naval architect should be responsible for the skill displayed in 
combining these conditions to the best advantage. It will be seen 
that I have placed sea-going first, in all three classes, and I am 
realy to support that opinion upen the grounds that, in the first 
place, it is due to the officers and men, who have to contend against 
a dangerous element, that they should have confidence in the ship 
they belong to, that she possesses in her construction the elements 
of safety; and in the second place, it is most important, in an eco- 
nomical and service point of view, that your fleet should not be 
damaged by every passing gale. 

Then in the liner, I place turning second, because it is an ele- 
ment of safety and an element of fighting in a fleet, as well as a 
means of keeping a fleet in compact order. Having ensured that 
the liner is a sea boat, and pene of taking station in the line, I 
then make her the standard of the best fighting power, that is, the 
heaviest metal the Ordnance Department can produce, and the 
thickest side a ship can carry consistent with those qualities which 
were first requi Then I place sailing No. 4. Now although 
in this respect I would not require of a steam ship the same com- 
plete rig and amount of canvas which as sailing ships they would 
have possessed, yet I would give them sailing power sufficient to 
ensure their being perfectly under command as cruising ships. 

Classification of ships of war and qualifications of each class in 
numerical order:—Liner: 1. Sea-going; 2, turning, 3, fighting; 
4, sailing; 5, steaming; 6, stowage; 7, draught. Frigate: 1. Sea- 
going; 2, steaming; 3, fighting; 4, stowage; 5, sailing; 6, turning; 
7, draught. Corvette: 1. Sea-going; 2, steaming; 3, stowage; 4, 
draught; 5, sailing; 6, turning; 7, fighting. Steaming comes No. 
5, and then stowage, and last draught of water. 

Now the naval architect has a perfect right to ask for definite 
instructions : —First, as to the weight of guns and armour and the 
space to be protected; and second, as to the number of knots; and 
third, as to the number of feet of draught of water; and fourth, 
as to the number of days’ fuel and provisions; and on these points 
the naval officer must be responsible, and give the required infor- 
mation. My reply to these questions would be, for a liner—first, 
aside of the Hercules type, making all through a foot of iron, 
a belt of 12ft., and two turrets with base protected, carrying two 
of the heaviest guns in each, and a certain number of heavy guns. 
unprotected; second, eleven knots at the measured mile; third 
27ft. the extreme limits, which on an even keel would afford, 
think, sufficient displacement with a short ship; fourth, coals at 
least a fortnignt at full speed, and provisions three months, and 
water for one week. Now I beg to say that I have not studied 
these points carefully, but I don’t think I should have much to 
alter on fuller consideration. My object has been rather to show 
what I mean by qualifications, in numerical order. 

Armour-pla(ing and heavy artillery have rendered two and three 
tiers of guns no Ae er expedient, therefore the line-of-battle ship 
ship must be limited to one fighting deck; but this class of our 
fleet must be designed especially for fighting purposes, and the 
sacrifice of speed and draught of water must be submitted to, so 
as to combine this fighting power with those elements essential 
to making her a handy ship in action and a good sea boat under 
canvas, 

4c may be said that speed is a valuable element in a line-of- 
battle fleet, and I may be asked how I am to catch an enemy’s 
fleet if they should run away? My reply is—if the enemy’s fleet 
has more speed, it can only obtain it by a sacrifice of fighting 
qualities of some kind. If a runs away, he at once leaves me 
master of the seas—Rule Britannia! But I have a means of 
capping, Sie. I let loose a few fast heavily-armed frigates, and 
they will retard the progress of the slowest ships of the enemy or 
bring on a frigate action, and once some blows are struck I may 
hope for a general action. Besides, there will always be an un- 
avoidable margin of speed in ships of the same class, and my 
fastest liners will be sure to catch his slowest, and thus bring on 
an action, and then my fighting powers will tell in victory: and of 
what advantage to him will it prove that he had made speed stand 
in the way of fighting quality, by doing which he lost his fleet. 
No, give me the fighting fleet of the line, and I should be con- 
tented with ten-knot speed, which, I suppose, means eleven knots 
at the measured mile. It is on this hes. of our fleet that we 
depend for our safety as a nation. In a compact body this line-of- 
battle fleet must cruise under sail, and ter all thers, and 
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win the day of battle when it comes. That is truly the mastery 
of the seas; and I put it to naval architects whether there is any- 
thing in armour-plating and heavv guns to prevent this type of 
war ship from being obtained. I know the great difficulty of 
regulating weights so as to secure easy motion. 

In a deep ship the engines are low, and the leverage therefore 
great, and the armour belt chiefly below the water line ; but the 
whole weight of armour and guns have been placed on the sides 
of the vessel, and great weight placed in the extreme bow and 
stern: and thus all the elements of uneasy motion have been in- 
tensified, so that no «mount of skilful designing could produce an 
easy ship. 

But ldo maintain that we have neglected to a great extent the 
importance of adopting all remedial measures to reduce, as far as 
possible, the causes of violent and extensive rolling and pitching. 

The great object to be obtained to procure easy motion, is to 
concentrate as much as possible all weights not only vertically 
towards the water-line, but also from the sides to the central 
line, and also from the bow and stern towards the centre. The 
broadside principle is antagonistic to this. The bow and stern bat- 
teries are a part of this principle, and are fatal to the sea-going 
qualities of aship; therefore the neglect of taking advantage of 
the turret principle has been a fatal error. 

To raise the weight of engine considerably towards the water 
line, and to get rid of the great weight at the stern, which the 
screw propeller necessitates, would remove all difficuity from the 
work of the naval architect; and I am glad to say that this ad- 
vantage is now within his reach by the adoption of the hydraulic 
propeller. — 

And yet we hesitate, with such advantages within our grasp! 
And there is far more to be gained than that by this new propeller. 
Yet it appears that, like the turret principle, it may have to stem 
the tide of prejudice for a lengthened period, except that I have 
great faith in the clearsightedness and impartiality of the present 
Board of Admiralty. 

I have mentioned the hydraulic propeller as affording the means 
of facilitating to almost any extent the most advantageous dis- 
tribution of weights, by raising the engines to any height re- 
quired, and by dispensing with the great overhanging stern weights 
required by the screw propeller.* And I would also call atten- 
tion to other important advantages of the hydraulic, as contri- 
butihg towards a steady platform. The turbine itself is a cen- 
tral weight. and from the great centrifugal force exerted it will 
produce a certain amount of counteracting power to the rolling of 
a ship And really it is a most serious defect, that ships should 
roll about, as our present ships do, especially when sails are 
furled ; and what an unfortunate effect it would have upon the 
efficiency of a fleet when moving about in action regardless of the 
direction of the swell. And in heavy weather, I really do not 
believe that any spars or sails woul! stand the test of such heavy 
rolling, and if that means of steadiment is gone, there is nothing 
for it but to how the sea with steam power, and if that fails, and 
the dismasted hull is left to its own momentum, such a case was 
bad enough in olden times, but what would it be now? and naval 
actions generally leave ships dismasted. 

Then surely we should grasp at every means of so regulating the 
weights that the easiest motion may be secured, and the hydraulic, 
in this respect, will prove your best friend. 

And also in many other ways ought this principle to command 
the attention of naval architects. If the water is discharged at 
the water line, the impediment to the speed of a ship under sail 
will be very slight as compared with the screw, which, if not 
raised, is always a drag in the water, in addition to its retarding 
effect by increasing the sending and pitching of aship in a sea way. 

And as the hydraulic has now proved itself equal to the screw 
at the measured mile by the speed obtained for the same power in 
similar vessels, it must be placed at great advantage when a ship 
is pitching, and the screw is making repeated visits into the air ; 
and surely this must prove a source of economy of fuel in long 
voyages, both when sailing and steaming. When the screw is su- 
perseded, the naval architect will rejoice to find himself unembar- 
rassed in designing a sailing ship, both as to the form of vessel 
and as to the position of weights; and I believe that the nation at 
large may rejoice to see in the dawn of this new motive power a 
revival of her maritime superiority, because it admits of a return 
to a more perfect construction of sailing vessels, and when good 
seamen will again become an essential feature of the strength of 
our sea-girt isles. , 

Again, the hydraulic propeller causes no vibration to the vessel, 
so that a great cause of discomfort is removed, and the weight and 
expense of strengthening a vessel to withstand the vibration of the 
screw is avoided. ; 

Again, the hydraulic propeller will prove itself most valuable 
in reducing the danger of collision, as the officer in charge of the 
deck will have the power of stopping the ship in twice or thrice 
her own length from full speed by reversing the nozzle valves — 
and this power is under his immediate command, without anv 
orders to the engine-room ; and many a man’s life and much 
valuable property will be saved by this facility of not only stop- 
ping, but returning to the spot where the man fel! without turning 
the vessel round, —-because I consider that all new vessels with the 
hydraulic propeller will be shaped alike at both ends, and thus 
obtain equal speed both ways ; and this feature is invaluable to 
war ships by doubling the destructive power of ramming, which, 
I am convinced, will become the great element of sea fighting. 

To exemplify what I have said, IT will give an instance of 
what has quite lately occurred. A vessel called the Mary, whilst in 
the act of sounding, found herself in shoal water on the edge of a 
bank. Owing to the orders conveyed to the engine-room having been 
mistaken, she was carried further on, and before the mistake was 
rectified, she struck the bank two or three times heavily abaft 
and the first time she struck the starboard screw and end of 
shaft broke off and disappeared at once. The vessel had no other 
damage done to her hull. The Mary was the property of the 
Messrs. Dudgeon. : 

Now, with the hydraulic propeller nothing of this kind would 
have occurred, as no orders are required to the engine-room, the di- 
recting power of the engines bemg under immediate control 
on deck; and in case of a ship striking the ground, whilst the 
screw is always subject to damage the hydraulic is safe. : 

Again, the hydraulic engine, acting as an enormous pump, will 
discharge from the hold upwards of two tons a minute per 
nominal horse-power, so that with an engine of 500-horse power 
nominal, 1000 tons of water a minute will be discharged in case 
of shot holes or a leak admitting the water, and there is no 
possibility of choking so large a discharge pipe. Thus we may 
anticipate that many vessels may be saved from foundering, many 
lives be preserved, and many wrecks and collisions avoided. 

Again, the hydraulic propeller can never be fouled, whilst the 
Screw is easily disabled by floating obstructions in the water ; and 
as the nozzle can be protected by a shield, or placed under water 
out of harm’s way in action, the motive power is always safe, 
whilst the screw and stern-post must be to a certain extent 
exposed. 

Now on the important question of speed, and as proof of the 
success of the hydraulic propeller, I am justified, from letters I 
have received from Mr. Dudgeon, and from the results of the 
Admiralty report of the trials of the Waterwitch, in stating that 
substantial evidence on this point has been obtained. 

I conclude it is well known that the Waterwitch, fitted with the 
hydraulic propeller, is a sister vessel to the Vixen and Viper, 
perfectly new armour-plated twin screw gunboats, designed by the 
Comptroller of the Navy. These three vessels, of about 750 tons 
and 160 horse-power, being nearly alike in all respects except in 
the character of the propeller, afford a very good test of the 
merits of this new motive. power. - 

The results of trials which have been made at the measured mile 
tarbine should not be close up to the water 

lier that it should be there. 
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by these vessels have proved favourable to the hydraulic propeller, 
as contained in the reports of trials I have received from the 
Admiralty ; and further trials are about to he made by actual com- 
petition at sea between these vessels. And by a further comparison 
between the Waterwitch results of trial and those of twoarmour-clad 
vessels of the same type, called the Medusa and Triton, built by 
Messrs. Dudgeon for the Brazilian Government, it appears that 
tLe hydraulic propeller has also in this instance shown equally 
good results ; and these vessels were fitted on Messrs. Dudgeon’s 
most improved twin-serew principle. Mr. John Dudgeon is, I 
believe, present ; but he has authorised me to say that he has gone 
carefully into the matter, and that he considers the hydraulic 
has shown itself within one-fifteenth equal to his best twin screw 
principle: but he also confessed that his vessel, being 34ft. 
onger and 3ft. less draught was an easier driven vessel, and 
I think I may therefore fairly claim an equal speed. 

It is true he constructed the engine of the Waterwitch, but he 
is known as the special friend and the most successful designer of 
twin-screw vessels, and I believe his vessels have equalled the best 
speed of the single screw or paddle. And I consider it most 
fortunate to have obtained the advantage of his ability and 
generous support in developing this new motive-power, and that 
his opinion is devoid of all prejudice. 

I will not go into details, for there is not time, but so far as 
these trials are concerned, the hydraulic propeller has certainly 
proved itself to be quite equal to, and I may say superior to the 
twin screw ; and I have good grounds for asserting, that as the 
power of engines is increased this new screw propeller will tell 
to even greater advantage, and that it is one of the greatest 
maritime improvements of the day. 

I wish to call special attention to the fact that the naval 
architect must have greater command of speed with the hydraulic 
propeller than with the screw, because the screw is always limited 
as to diameter, and as you increase the power of an engine. and 
thereby the number of evolutions, the resist is i don 
the bows of the vessel, until the loss by slip gradually increases; 
and so you arrive at last at a point when the screw is making all 
slip, and no increase of power will increase the speed, nor can you 
multiply the number of screws. 

But the turbine has no slip, and you may have several turbines 
in one vessel ; and to whatever extent you increase the boiler 
power, so you increase the speed (under the law that the power is 
as the cube of the speed), and especially in light-draught vessels 





LETTER TO THE EDITOR. 
(Continued from page 318.) 





PATENT COMMISSIONERS’ FREE LIBRARY. 

Srm,—-In continuing my remarks on this subject I will say at 
once that my intention is to consider it mainly under two oapeates 
—Ist, facilities for testing the novelty of inventions either y 
patented or about to be patented; 2nd, facilities with reference to 
general study in science, particularly with a view of forming a 
school of inventors. 

The generally admitted value of the library in connection with 
the Patent-office is that it gives facilities for testing the novelty 
of inventions, at least to the extent of affording access to infor- 
mation as to the existing stock of public knowledge. In this 
manner it is useful in diminishing the number of invalid patents. 
And there is reason to believe that it produces more effect in this 
way than is generally considered. It is a common practice to 
obtain provisional protection for an invention without delay, so as 
to obtain an early date for the patent if completed, and then 
before giving notice to p to make a focem 4 as to novelty. 
The result of this search is often the abandonment of further pro- 

ings, owing to the discovery of a prior patent that interferes 
with that which is intended to be taken out. 

It is difficult to say in how large a proportion of the whole num- 
ber of applications for pom that are dropped at this stage, 
such dropping is due to this cause, but it is reasonable to suppose 
that the proportion must be considerable. And it is well known 
that the average proportion from all causes is about 1 in 3. But 
it is worthy of remark that the numbers contained in the report 
of the United States’ Patent Commissioner for 1863 showed no 
larger proportion of applications refused. From this it would 
appear that in that year, at least, our volun abandonments 
were about equal in proportion to their official refusals. To make 
this pos quite clear it may bv well to state the numbers roundly. 
In the United States, out of 6000 applications 4000 grants were 
made, and in England out of 3000 applications 2000 patents were 
completed. Then, unless there was something unusual in the 
circumstances of the year referred to, it seems to imply that the 
winnowing process is as effective in our system, without an official 
examination into novelty, as it is in theirs with one. 

There can be no doubt, however, that it is most important to 
afford every facility to inventors and others to test the novelty of 





the hydraulic will be an essential element of speed. 

The battle between the turret and broadside principles has 
always been fought on the merits of gunnery questions alone, but 
there has been another very important question at issue, and that 
is as to the most advantageous distribution of weights and now 
the hydraulic propeller presents the same consideration only to a 
much larger extent. 

e turret principle and the hydraulic propeller, when com- 
bined, will solve all difficulties attending the operation of an 
armour-clad ocean fleet of the line. And I do earnestly hope that 
before another large vessel is laid down a total change may take 
place as to the sea-going qualities our ships are to possess in future, 
otherwise I fearthat more millions of money will have to be wasted, 
and some great calamity have to occur, before public pressure is 
brought into play to enforce a return to those elements of sea- 
worthiness which have always given to the navy of this country 
the mastery of the seas. 

At the Institution of Civil Engineers a short time ago a diagram 
of a new type of war ship for sea-going purposes of the genus 
Monitor was proposed by a high official authority, and a broad 
principle was advocated totally opposite to what I have advanced, 
namely, that our navy was to depend upon steam-power alone. I 
can only say, that I trust this obnoxious intention may be frus- 
trated by the naval advisers of the Crown, and I am confident that 
it will. And now for the frigate class. 

Here I put sea-going No. 1 on the diagram, then steaming, then 
fighting, and soon, and the conditions speak for themselves, and 
necessitate a longer and a larger vessel, and one not suited for the 
line of battle, but to cruise and act unsupported,—in fact, as the 
eye of the fleet. 

And now for the corvette. 

Here is our commercial protection against privateers and pirates. 
Therefore speed is first on the diagram, and sea-going quality 
seccnd, and draught of water third, and fighting isfourth ; so that 
it is evident we want no armour plating, but only armament 
enough to capture all privateers and speed tocatch them, and by 
which to escape from all armour-clads,—speed of twenty knots, if 
possible, and size enough to secure a safe ocean cruiser. 

For the floating battery I commend the Monitor type. 

These vessels are suited for harbour defence, or they might be 
sent abroad for the attack of harbour defences, but they are quite 
unsuited for sea-going purposes. 

For the gunboat, I recommend the end-on principle of fighting, 
as of old, with a heavy gun behind a stout shield, and noattempt 
of broadside armour protection ; but the bow rendered unsinkable 
before the shield by partitions filled with cork to a level with a 
water-line. 

I have made my remarks as general as possible, and I believe 
that, on the introduction of armour plating, had a committee of 
naval officers and naval architects been formed to consider the 
subject and to lay dowr. broad principles for the future of our 
fleet as an armour-clad fleet, we should have avoided what I 
consider to be a great calamity,—which is, to find thatafter so 
large an expenditure of money we have produced a fleet which 
I believe to be inadequate in case of being required, to perform 
to the just expectation of this great marine nation. 

In one respect particularly I hope that I may be in error, but, 
judging from the reports of officers in whose opinion I have great 
confidence, I reaily do not believe that, with the exception of the 
two first which were built, the Warrior and Black Prince, and 
—— the Achilles, we have an iron-clad in our navy which 
could be safely trusted if placed in the middle of the Atlantic in 
the winter time, and to break a screw shaft, and if heavy gales 
and continual bad weather were to come on. 

My remarks may bear the stamp of unsupported doubts and 
fears, but I am willing to bear the burden of this accusation, and 
shall be quite content to do so provided what I have said may 
have the effect of producing a greater degree of consideration, in 
the future of armour-clad designing, to the matter of the safety 
of our ships at sea and to the classification of shi 

And I would call attention to the fact that I do not believe 
there has been an instance on record of an iron-clad of our navy 
having been caught in the open sea with her a disabled, 
and having in that liti ed really ‘heavy gales. 
They may not, I trust, actually founder, but I feel certain that an 
amount of hardship will be suffered and expense incurred which 
might have been and ought to have been avoided. And if ships 
are to be disabled by each gale, and are to be deprived of the use 
of their guns in bad weather, and if fleets cannot be navigated in 
compact order as of old, I think I am borne out in saying that it 
is time for a searching inquiry into the cause of this, because 
there is the real issue of the whole question of the economy of 
our navy estimates. It does not lie in dockyard accounts, or in 
pigs of ballast, or in artificers’ pensions— but in the efficiency 
of our fleet. 











Tue West RIDING AND GrimsBy RaiLway BILL.—The portion 
of the preamble of the West Riding and Grimsby Railway bill 
now before Parliament setting forth that the necessity no 
longer exists for ing the Althorpe-on-Trent and Lincoln 
Railway, under an Act for that purpose passed in 1865, has 
not been proved. The House of © Cc ittee considered 
that faith should be kept both with Parliament and the public; 
and, therefore, the Act passed for the construction of the line has 
not been permitted to be abandoned. 








inv And it is to be remembered that inventors themselves 
are not the only parties to be considered in the matter, especially 
those who do not find the money required for taking out and 
working their patents. Those who advance money for these 
purposes have a great interest in ascertaining the truth of the 
case, and are usually less likely to shut their eyes to evident 
anticipations of inventions than inventors often are. And as a 
question of public expediency, I think it very important to lay 
open all sources of information bearing on questions of novelty to 
ee who intelligently support efforts to improve our manu- 
actures by the advance of capital and by the application of com- 
mercial sagacity and influence to the efficient working out of in- 
ventions. 

It is most important for the public interest that our Boultons 
should be associated with our Watts. This isa sort of partnership 
for the public good; and what is so likely to give it a foundation 
in solid ground as opening the sources of accurate information 
concerning all that has been hitherto done in the progress of real 
practical improvement in manufactures ? 

An intelligent man, of original mental culture and of large ex- 
perience in the commercial world, requires to be informed on 
various collateral points relating to inventions that an inventor is 
often unable to supply him, but which may furnished by the 
library for his use. 

Considerations of this kind go far towards yieiding an answer 
to those who lay so much stress on the occasionally childish un- 
willingness of inventors to look the question of novelty fairly in 
the face, and to be guided by ascertained facts. Even supposing 
instances of this folly were more common than they are, there 
would still be no adequate reason for withholding facilities for 
making hes into lty on the g d of the indifference of 
inventors to avail themselves of them. 

With reference to existing facilities, it is 
offer any opinion as to the quality of the f 
specifications. My reason for not depending upon them in making 
searches, is quite unconnected with the question of their quality 
as abridgments of legal documents. 

It is to be borne in mind that specifications are for the present 
epee to be regarded not simply as legal documents but as pub- 
o 





not my intention to 
** abridgments” o' 


ications, and therefore it is quite probable that their anticipation 
f a given invention may lie in some matter of detail or of 
collateral explanation not considered essential to be noticed in 
an abridgement of the document. 

Besides this, it is n to observe whether or not such 
description of a prior invention does really give to the public the 
means of fully understanding it. And this is often a nice ques- 
tion to determine, and suggests the importance of an inventor (or 
other m interested in a question of novelty) being well 
advi during the course of his as to the effect of a 
particular publication on a su uent invention. 

All this tends to show the need of skill in conducting searches 
of the kind referred to, and ought to open the eyes of inventors to 
the danger of their being misled by incompetent persons under- 
taking searches for them. As a rule, it is better for an inventor to 
make his own search under the advice, so far as it is needed, of a 
competent patent agent, or experienced barrister or engineer, who 
from practice has acquired xcill in comparing inventions and 
settling the points of similarity and difference between them. 

From the foregoing observations it may be inferred that my 
opinion is in favour of a sort of enlarged “ subject-matter index,” 
rather than of “‘abridgments” for the purpose of affording 
increased facilities for making searches as to novelty of inventions. 

WILLIAM Spence, Assoc. Inst. C.E. 

8, Quality Court, Chancery Lane, W.C. 

April 9th, 1867. 





Royat PouyTecuntc INSTITUTION.—Professor Pepper, in his 
laudable desire simultaneously to instruct and amuse the general 
public, must of necessity bring forward many novelties during the 
course of the year. His last addition to his catalogue of amuse- 
ments is a lecture based upon the spectrum analysis as applied to 
the investigation of planets, stars, and other astronomical bodies. 
The greater portion of Professor Pepper's discourse is the result 
of the researches of Mr. W. Huggins, F.R.S., well known as an 
authority on this branch of science. A lecture of this kind must 
of necessity be somewhat interesting. 

THE Prussian Navy.—A most interesting speech was delivered 
on the same occasion by General Vogel von Falkenstein, who, like 
General Moltke, proved as well-versed in the use of the tongue, 
the common and most natural weapon of mankind, as last summer 
he showed himself in the ment of standing armies. The 
clauses in the constitution relative to the establishment of a 
Federal navy were opposed by the Hamburg, but defended by the 
Bremen deputies. M. de Chapeaurouge, from the first-named 
city, held that German commerce having so long thriven without 
the protection of men-of-war, it would be merely squandering 
money to imitate the example of nations, and build an expensive 
fleet; while M. Meyer, from Bremen, urged the necessity of spend- 
ing 100,000,000 thalers within the next ten years in the construc- 
tion of a navy, a plan which he said would enable the nation to 

tect their in every sea, to be a match for Russia, 
Sweden, and Denmark together on the ocean, and render the 
alliance of y in a war between England and 
matter of the utmost consequence to either. ; 
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TECHNICAL EDUCATION IN PRUSSIA. 


Fortunate y for us, all Englishmen are at last beginning 
somewhat to awaken to the portentously lame an 
cated position of education as affecting the great mass of 
the population of Great Britain. It is, or at least there 
are symptoms that cause us to hope it is, discerned by 
many reflective men, that for the primary education of the 
thick stratum which lies at the base of our working popu- 
lation there is practically almost no education at all— 
for the female portion of it we may strictly say none, as 
oo and of a character to be of any after value in 

e. 

In testimony of the deficiency in any good and solid 
education for that great proportion of the middle class 
which is not to live by technical skill, a large well-informed 
and influential body of men in the city of London has 
not only publicly raised its voice, but endeavoured within 
its scope to act remedially. And as respects that immense— 
and, in our country perbaps more than in any other— 
important class of which the skilled workman is the pre- 
vailing, but not the higher type—for the manufacturer, 
the mechanician, the foreman, the artisan, there is in 
existence no apparatus for technical education at all. 
Even in our universities and public schools, after some 
improvements that have been forced unwillingly upon 
them, there is much that remains to be desired and to be 
reformed, though the former of these constitute the 
only bright spot to which we dare call the attention of a 
foreigner in our entire national apparatus of education. 
The vast subject of the primary and technical education 
of the working classes, of all those who in every rank live 
by skilled labour, or receive wages for that which is more 
or less unskilled, is one which, to be treated of adequately, 
will demand a series of lengthened papers. ‘ 

For the moment we present our readers with a trans- 
lation in full of the regulations which are actually in force 
in Prussia relative to the training for official appointments 
—that is to say for any post of trust—in the mining and 
smelting industry of Prussia. The advance of Prussia 
in all that dignifies and empowers a nation, during the last 
fifty years, and the decisive evidences she has given 
of the reality of this recently, ought to be more than 
enough to cause every Englishman who comprehends 
the true relations between knowledge and power, to desire 
fully to know and understand, in principles and in detail, 
what is that great apparatus of education which, more 
than any one other thing, has made Prussia what she is. 
We hope to be enabled to present hereafter information 
of a similar character as to the other great departments of 
Prussian teaching. 


REGULAT ONS RELATIVE TO THE TRAINING FOR OFFICIAL 
APPOINTMENTS IN THE MINING, SMELTING, AND SALT WORK 
DEPARTMENT OF PRUSSIA. 


; INTRODUCTION. 

Till about three years ago the ‘‘General Directions” for the 
training for official appointments in the Mining, Smelting, and Salt 
Work Department in the Prussian States, published by the Minis- 
ter of Finance, Herr von Alvensleben, on 37th March, 1839, were in 
use, and by these the young men devoting themselves to this career, 
as well as the chief officers, had to abide. Since the publication of 
the “ Rules relative to Authorisation for Technical Offices in the 
Mining, Smelting, and Salt Work Department,” by the Minister for 
Trade, Commerce, and Public Works, Herr van der Heydt, on 
3rd March, 1856, these general directions have been superseded. 
These two sets of instructions do not essentially differ in outline, 
but the later rules afford the young people under training freer 
—_ in + gee agama choice = — course of education, 
rendering it the more necessary that they should be acquainted 
with the published rules in order to avoid the deodveatnns con- 
nected with neglect (for example, according to secs. 8, 14, 15, 18, 
and so forth) of the rules, and above all to satisfy the demands in- 
cumbent upon them by the conferring of an official situation. 

On account of the great number of young men who are now 
preparing for the Mining, Smelting, and Balt Work Department, or 
who intend to devote themselves to it, we consider it advisable 
that these rules should be accessible to all, and give them here, with 
authority, inserting the later issued additional directions in their 
appropiate places. We give in appendix for the letion of sec. 
5 of the rules, a list of the gymnasiums, schools, and higher citizen 
schools in the Prussian states which are entitled to hold dismissal 
examinations. (Entlassiing spriifungen.) 

ABBREVIATIONS. 

Etat 7 ay man ae 

atschr, for Journal for the Mining, Smelting, and Salt W 

Department in the Prussian Aer a ” ieaiaes 

Bd., for band, volume. 

RULES RELATIVE TO AUTHORISATION FOR TECHNICAL OFFICES IN 

THE MINING, SMELTING, AND Satt WoRK DEPARTMENT. 

. 1.—A scientific and practical education for the mining, 
smelting, and salt work business is required for the appointment 
of | eps y and local — i = practice of mine 
rights an € management of mines, foundries, and sal 

Sec. 2.—These yr include :— ” nsiees 

a in directors and scientific associates of the head mine 
offices. 

(2.) The directors of mine offices. 

(3.) The mine surveyors and sworn miners. 

(4.) The managing directors of the foundries and salt works of 
the State, the foundry and salt works inspectors, and the 
smelting master. 

Candidates for these appointments must go through the neces- 
sary training (scientific and F pone and prove their qualifica- 
tions by passing the prescribed examinations, 

Sec. : Two examinations are necessary. The first examination 
(pupils’ and referendaries’ examination) aims at the proof of capa- 
bility for office, and is sufficient to obtain the appointments 
described in sec. 2, under3 and 4. To obtain the situations enume- 
rated in sec. 2, under 1 and 2, the second examination (assessors’ 
examination) is also n \ 

Sec. 4.—For the pnts of mine inspectors and sworn 
miners (Gruben geschworenen) in the State mines, as well as 
other technical subordinate situations of the Mine, Foundry, and 
Salt Work Department, the examinations prescribed in sec. 3 are 
not — the practical authorisation for them has yet to be 
defined in instructions which will be specially published for the 


purpose. 

For the situations of surveyor, architect, and machinist, the 
proof of the necessary technical qualifications according to the 
existing rules must be produced. 

_ ScHooL Epvucation, 

Sec. 5.—Any who intend to stand for the first and second exa- 
mination must have passed the final examination at a gymnasium (1) 
and obtained the certificate of fitness for a university (2); but for 
those who wish to stand for the pupils’ examination = attend- 
ance at, and certificate of dismissal from, the first class in one of 
the schools, or higher citizen schools, enumerated in the subjoined 
appendix (3), whose i ificates are accepted, are suffi. 





dislo- | . 


| officers are imperative. 





cient qualifications (4). The dismissal certificate must testify the 
candidate’s proficiency in several branches of education (5). 
(1.) The existing Prussian gymnasiums are enumerated in 


Appendix A. 

(2.) If the certificate of fitness for a university be produced 
further inspection of the contents of the particular certifi- 
cates is unnecessary. 

(3.) See Appendix B. 

(4.) On the ground of a dismissal certificate from the second 
or first (sekiinda oder prima) of a gymnasium no one will be 
admitted for training, although he intend merely to oe 
for the pupils’ examination. E., July 6th, 1856. 

— i.e., Journal, vol. v., A, s. 13. 

(5.) This refers to the dismissal certificates of the schools and 

higher citizen schools, not to the testimonial of fitness for 
ry + wees M. E., 21st May, 1856. Zeitschr, vol. iv., 
s. 53, 
APPLICATION FOR ADMISSION. 

Sec. 6.—The application for admission to the works must be by 
letter addressed to a head mining office, and must contain an expla- 
nation for what department or departments entrance is desi 
Annexed must be :— 

(A.) The testimonial of final examination or dismissal certifi- 


cate. 

(B.) A medical certificate of health. 

(C.) A document drawn up and written by the candidate, giv- 
ing his name, age, birth-place, name and rank of parents, 
and a brief account of hie school education, viz., his dis- 
missal and received school certificate. 

APPOINTMENT TO WORK. 

Sec. 7.—The head mining office appoints the elected student toa 
mine office in connection with a foundry or salt works. Here his 
place of residence and opportunity of learning his practical duties 
are arrang 

No salary is certified and no assistance from the royal treasury 

ted. Decent and orderly behaviour, strict attention to the 

discipline and regulation of the works, and obedience to superior 

Dismissal by order from the head oftice is 

the consequence of insubordination. 

TRIAL YEAR AND TEST EXAMINATION. 

Sec. 8.—After one year of practical employment the probationer 
must apply for the test examination to the head mining office. This 
application must be at farthest within three months of the expira- 
tion of the trial year, else it will not be admitted, and the can- 
didate will be considered rejected. In this application the work 
executed must be declared, and certificates from the mine or works’ 
directors presented. The head mining office then commissions a 
mine officer in connection with a foundry or salt works to hold the 
examination. This examination relates merely to the acquired 
technical knowledge of the department and practical home a 
especially the skill for the work and ability to conquer the diffi- 
culties which are to be encountered. It consists of— 

(A.) A vivd voce examination, under the respective presidency 
of the mine, foundry, or salt works’ directors, and relative 
to which a short protocol, stating the subjects and the result 
of the examination, is drawn up. 

(B.) An examination as to practical ability in the mine, 
foundry, or salt pit, by an especially appointed official, who 
gives a certificate of the subjects and the result of the exa- 
mination. 

Ming, Founpry, oR SaAtt WORKS EXPECTANTS. 

Sec. 9.—The protocol and certificate (sec. 8, A and B), with a 
report of the knowledge, skill, and general behaviour of the candi- 
date, must be forwarded tothe mine office, and if the examination 
be considered satisfactory he is received as an expectant for that 
department or departments in which he has been examined (1), and 
acquainted with the same. Having ed an examination in one 
department does not preclude further examination in the other 
departments. 

(1.) Both the vivd roce and practical examination must be con- 
sidered satisfactory to admit of the reception of the pro- 
bationer as expectant. M. E., February 20th, 1857. Zeit- 
schr, vol. v., A, s. 14. 

Sec. 10.—If the aspirant does not pass the test examination he 
receives the announcement from the head office, and notice of dis- 
missal; but this latter may be withdrawn within four weeks of its 
reception by application to the Minister for Trade, &c., in whose 
province it lies to decide whether another probation shall be 
granted or not. 

FURTHER PRACTICAL TRAINING. 

Sec. 11.—The further training of candidates is divided into prac- 
tical and theoretical. 

The practical training extends to all kinds of work in the several 
branches of the trade, to the uses of tools and implements, the 
management of machinery, the working up of materials, the manu- 
facture of tools, and acquaintance with all building arrangements. 


In particular— 

(A.) In the mining cont, in the mine day and prepara- 
tion work, particularly in all works and projects which 
belong to the mining trade, or are connected with it, as well 
as in practical surveying. 

(B.) In the foundry department, besides the foun work 
properly so called, charcoal burning, coke manufacture, 
moulds, manufacture of castings, furnace-building, as well 
as the refining of brass and other fusible materials. 

(C.) In the salt work department, besides the practical work of 
refining and evaporating (gradirting and siedting), deep boring 
and shaft sinking, shaft erection, as well as land and water 
buildings and edifices. Employment in chemical factories, 
alum and vitriol works, if not prolonged beyond one year, 
will be reckoned in the time of service to a candidate for 
the salt works department. 

Anyone who devotes himself to a single department must at least 
gain a general knowledge of the more important works and regula- 
tions in the other departments. 

For this part of the practical training a period of not less than 
three years (1), inclusive of the trial year (sec. 8), is required. 
Complete testi ials from the mine or works directors must 
produced, and in any journeys undertaken for instruction in home 
or foreign districts the day-book or account of the journey must be 
presented for inspection. 

(1.) The time of employment in private or foreign works will 
be allowed. M. E., December 31st, 1856. 

Sec. 12. The practical training includes at least one year’s em- 
ployment at account or office work (1), viz. :— 

(A.) At cash, product, and material book-keeping at the works. 

(B.) In auditing accounts and calculations. 

(C.) In registration and chancellor work, and in the secretary 
department. 

The candidate must make himself thoroughly acquainted with 
these branches of the service by reading the Acts, by acquired 
facility in copying, and so learn the business style for commissioned 
labours. He must also write a good and legible hand. 

Certificates of the time spent and proficiency acquired in this 
department from the accountants, with reference to the superin- 
tendent of the office, must be produced. 

(1.) The time of employment in a private foundry will not be 
reckoned, nor can this employment be undertaken in the 
university vacations (A) during the time prescribed for 
theoretical training. 

(A.) M. E., June 13th, 1857. Zeitschr, vol. v., A, s. 146, 

Sec. 13.—Every candidate must, from the beginning of the Ee. 
bation year, be mechanically employed for at least two years before 
he can attend the universities, 

THEORETICAL EDUCATION. 

Sec. 14.—The pupils must acquire their theoretical education by 
a two years’ resident attendance at a university, but those who 
wish to compete for the second examination must remain three 








years. However, to them one year’s residence at the Mining 

Academy at Freiberg (1) will be reckoned. 
a on . the - tant 2 -e : the selected department, 

particularly on those subjects with which acquaintance is require 

in the examination, a be attended. ’ — 

The order of succession in which these lectures are attended is 
optional; also whether the university studies shall be pursued after 
or between the time allotted to mechanical instruction. Only 
those periods of six months in which the student has attended 
three courses of lectures on the sciences assistant to mining, 
smelting, &c., can be reckoned as study time. 

(1.) Also one year’s residence at the Mine School at Klaiisthal 
will reckoned, M. E., October 3rd, 1857. Zeitschr, 
vol. v., A, s. 245. 

Notice or EMPLOYMENT. 

Sec. 15.—The expectants must regularly twice a-year, in the 
month of June and the month of December, give notice of their 
residence and employment to the head mine office to which they 
belong. Whoever omits this twice consecutively will be regarded 
as dismissed, and his name will be effaced from the lists without 
any notice whatsoever being granted. 

APPLICATION FOR THE First EXAMINATION. 

Sec. 16.—At the expiration of the prescribed time for the 
mechanical and theoretical training (secs. 11, 12, and 14) the can- 
didate must apply to the head mine office for examination. He 
can either be examined— 

(A.) For all three departments as referendary ; 

(B.) Or for one or two as pupil; and his memorial must declare 

is intention. 

To this memorial, which must especially mention the course of 
instruction followed, are annexed— 

(A.) The certificates of mechanical employment, and in cases 
of journeys undertaken of instruction, the diaries or reports 
of the journeys. 

(B.) Certificates of attendance at lectures. 

(c Certificates of the fulfilment of military serviee, or release 

rom it. 

ote school certificate have been returned it must be again pre- 
sented. 

From the certificates under A and B the fulfilment of the con- 
dition prescribed in sec, 13 is ensured. 

EXAMINATION DRAWINGS. 

Sec. 17.—With the application for examination are forwarded 

(1.) A drawing of a building, slightly shaded in Indian ink. 

(2.) A drawing of a machine, in lines. 

(3.) A drawing of the site of a mine foundry or salt works. 

(4.) A levelling in section and tables. 

The drawings Nos. 1 and 2 may be combined. Also Nos. 3and 4. 

The drawings must be from the candidate's own sketching, not 
copies, and must be signed by him with the date and year sub- 
joined, and in reference to their authenticity attested by the royal 
officials in whose departments the subjects lie. 

Also, for the mining department-— 

(5.) The survey of a mine, with a design for an open- 
ing, sections, and observations, must be presented, with a 
certificate from the royal surveyor, attesting the accuracy of 
the sketch and the drawing, as well as the design. 

(6.) Some drawings to prove the requisite readiness in free- 
hand drawing, in Indian ink, shading, and hill surface 
shading, as well as plan description (planbeschreibung). 
These may be copies from drawings formerly exhibited, or 
prepared by the candidate some time back. 

Sec. 18.—If drawings are not presented with the application, or 
if those sent do not give satisfaction, the head office is empowered 
to select the subjects to be drawn or surveyed, and the presenta- 
tion of these drawings must be within the time appointed in sec. 21. 

In cases where doubts exist whether the candidate has executed 
the drawings or writing with his own hand, and without the 
assistance of others, the right is reserved to test him individually 
at the subsequent vivd voce examination. 

EXAMINATION PAPERS. 

Sec. 17.—The head mine office appoints the subjects for the 
written examination as follows:— 

(A.)—For the Mining Department. 

(1.) A business plan (betriebsplan) for a mine, or an opinion 
upon a plan, with an estimate of the special and general 
costs of the undertaking. 

(2.) A geognostical description of a region or of mineral strata, 
with an explanation of the nature of its formation. 

( A description and estimate of a mine machine. 

(4.) The treatment of a subject connected with the manage- 
ment of a mine, the cash and economical direction, Kc. 

(B.)—For the Foundry Department. 

(1.) A practical and theoretical statement of smelting pro- 
cesses, with an opinion of the materials, and an estimate of 
the costs. 

@) Analyses of fusible and other materials, smelting pro- 

ucts, or waste material. 

(3.) A description and estimate of the machinery, &c., of a 
foundry. 

(4.) The treatment of a subject connected with the direction, 
expenditure, and management of a foundry. 

(C.)—For the Salt Worke Department. 

(1.) A description of refining and evaporating works, of the 
material products, and costs. 

(2.) Analyses of salt springs (soolen), products, and waste 





ma’ 
(3.) Description and estimate of a machine in use in the salt 
works. 
(4.) The treat t of a subject ted with the manage- 
ment, expenditure, or direction of a salt works. 
(D. )}—For Two or all Three Departments. 
If the candidates propose to stand an examination for two or all 
three departments, six of the above subjects are to be arranged 





ther. 

No. 1. When the candidate wishes to be examined for the 
mining department, under A, and the two departments un- 
der B and C, subject 1 under A, and one of those under B 
and C. If he only wishes to compete for the departments 
under B and C, Nos. 1 under B and C, and two other tasks. 

No. 3. Two subjects. 

Nos. 3 and 4. One subject each. : ; 

In any case two or more subjects may be united in one paper, 
and that not merely from one and the same department, but even 
from two departments. The questions must not be too compre- 
hensive, so that the pupil may be able to answer them briefly, and 
yet fully exhaust the subject. In future great ee will be 
attached to the judgment allotted tothe papers. If the candidate 
has undertaken a journey for instruction, and furnished a report, 
this may be received in place of the subject under No. 1, if in the 
opinion of the head office it is satisfactory. At least one of the 
compositions must be written with the candidate’s own hand. 

Sec. 20.— In the nomination papers the use of literary assistance 
is itted, but must always 4 acknowledged as quotations. 

Bec. 21. e papers must be forwarded individually or collec- 
tively to the hood alanine office, within six months after the appoint- 
ment of the questions, with the declaration that they have been 
P without assistance. P i 

is time will not usually be prolonged, except in cases of ill- 
ness, or other unavoidable hindrances, and a more than fourteen 
days’ call to military service. An extension of time can only be 
granted by the Minister for Trade, &c. ; 

Sec. 22:—Whoever, after the expiration of the prescribed educa- 
tion time (secs. 11, 12, and 14), does not apply for examination 
within a year, or has not sought and obtained an extension of 
time (1), will, without any advertisement, be struck from the list 
of candidates and consid rejected, 
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Also, any one who does not send in with his application the re- 
quired certificates (sec. 16), or furnish the appointed subjects 
(secs. 18 and 19), within six months of the granted respite. 

(1.) The right of decision relative to extension of time before 
application for the first examination has been entrusted to 
royal head mining office. 

Sec. 23. —The examination papers, when forwarded to the head 
mining office, are revised and examined by specially appointed com- 
missioners, both as to the contents and the execution, icularly 
as to the accuracy of the contained plans, facts, an estimates, 
and then sent after a collegiate council, carefully annotated and 
accompanied by the remarks of the reviewers and the personal acts 
of the candidate, to the Miuister for Trade, &c., who decides upon 
the admission to the vivd voce examination. 

Viva Voce EXAMINATION. 

Sec. 24.—The vivd voce examination is conducted by an especially 
appointed commission, the members of which are nominated by 
the Minister for Trade, &c., on the recommendation of the chief 
miner at each head mining office. The papers and drawings, with 
the personal certificates of the candidate, are delivered to these 
commissioners. 

Sec. 25.—The vivd voce examination embraces the following sub- 


jects:—- 
. (A.) Technical knowledge, such as may be acquired during the 
appointed practical training (sec. 11). 

(B.) Practical acquaintance with the service and business, ac- 
cording to the rules of sec. 12. 

(C.) Scientific attainments, viz.:— 

1. Geology, Mineralogy, and Paleontology. In the last, how- 
ever, a merely general acquaintance is required from 
candidates for the foundry. 

2. Chemistry; and for candidates for the foundry and salt 
works departments, analytical chemistry in particular. 

3. Physics, with especial reference to the department of the 
candidate. 

4. Mathematics:— 

a. Pure mathematics, to the higher analysis inclusive, 
with application to the theory of curves, functions (func- 
tionen), probability, numbers, and so forth. 

6. Applied mathematics, from surveying, mine surveying, 
and levelling, to the statics and mechanics of solid and 
fluid bodies and analytical dynamics, as applied to machinery. 

The examination is not fimited to general problems, but cases of 
practical application are proposed, in which readiness in general 
and nvmerical symbol calculation, in the use of logarithms, as well 
as facility in the methods of descriptive geometry, the theories of 
projections, perspective, and shade construction, are desirable. 

Also, for those who wish to be nominated referendaries— 

5. Acquaintance with the legal code, with the institu- 
tions of Roman right and Prussian land right, as well as 
the several mine laws and their practical working. 

6. General acquaintance with the State sciences, viz., the 
fundamental principles of national economy and the science 
of finance, the statistics of trade and industry, particularly 
with reference to home raw products and the therein em- 
ployed population. 

The vird voce examination is not only designed to ascertain the 
acquired knowledge, but also to investigate the natural ability of 


the candidate, particularly his perceptive faculties and power of | 


judgment, and his facility in clear and brief description. 

Sec. 26.—A protocol of the examination is drawn up and signed 
by the president and members of the examination commission, 
which must contain: 

(1.) The subjects and results of the examination, results both 
as regards the extent of the acquired knowledge of the can- 
didate and his manifested powers of reasoning and general 
intellectual cultivation. 

(2.) The opinion of each examiner as to the result of the exa- 
mination held by him, in which the predicates, ‘‘ «xtr»mely 


well,” “‘ very well,” ‘* well,” ‘‘tolerably well” (enough), | 


‘** indifferent,” and “‘ insufficient,” are to be used. 

(3.) The general decision of the commission, not merely with 
regard to the result of the vivd voce examination, but also 
with regard to the written papers and drawings of the can- 
didates, in which is expressed “‘that the candidate has 
passed,” and under certain circumstances the predicate 





‘with distinction” may be subjoined; or the ‘‘ candidate | 


has not passed.” 


If the examination be for more than one department, and the 


candidate has not been equally successful in each, the general 
decision for each department must be expressed. 

When several candidates have been examined together, extracts 
from the examination protocol must be annexed to the service 
certificates of each candidate. 

The protocol referring to the protocol abstract is forwarded with 


the certificates and the examination papers, and a report signed | 


by the president of the commission, to the Minister for Trade, &c. 
APPOINTMENT AS PUPIL OR REFERENDARY. 

Sec. 27.— When the candidate has regularly passed the exami- 
nation and paid his fees the minister nominates (1) him, by means 
of an executed document, in accordance with the explanation fur- 
nished with the application (sec. 16), as mine, smelting, or salt pit 
pupil, or mune referendary. 

(1.) When several candidates pass their examination on the 
same day, and are nominated referendaries at the same date, 
the presentation of each candidate’s last written examina- 
tion paper decides his date of service. 

REPETITION OF THE EXAMINATION. 

Sec. 28.—If at the examination for one department only the 

apers and drawings are considered satisfactory, but the candidate 


payment. When sent on official business away from their place 


of abode they will receive their travelling and diet expenses, 
according to regulation. 


ing to 
Sec. 34.—Personal investigations relative to each pupil and 
are carried on at the head mining office, and to these, 
besides the transactions of the examination, all the personal and 
official circumstances relating to the pupil, as well as his official 
and private instruction, the course of education, the kind of 
employment, bis diligence, services and so forth, with especial re- 
ference to his affairs, certificates and arrangements are subjected. 

Sec. 35.—Strict surveillance is kept up with to the 
private as well as the official life of the pupil by the directors of 
the jurisdiction in which they are employed. It is essential that 
they should maintain a correct and orderly character. If a pupil 
or referendary by bad conduct proves himself unworthy of further 
employment, the head mining office is in duty bound to apply for 
his dismissal to the Minister for Trade, &c., in accordance with the 
law of 21st July, 1852, sec. 84 (Collection of Laws, sec. 465), 
relative to the errors of ill-conducted officers. 

Sec. 36.—Referendaries who wish for appointment to the situa- 
tions described in sec. 2, under 3 and 4, must declare their desires 
by means of a written request sent to the chief mine office, or 
they will be considered desirous of preparing themselves in the 
quickest manner for the second examination. With this aim they 
must be employed for at least 

(A.) Oneyear in a mining officein the duties of sworn miners (1) 
and mine masters, in the position of busi and other 
reports, the keeping of local terms, the drawing up of pro- 
tocols of all kinds, also as substitutes for subordinate 
officers, and in the execution of especial commissions for 
official, technical, and scientific purposes. 

(B.) The next year in the head mining office (2), working at 

ial ‘‘ Decernaten,” and other business (3). 

They must be present at the board meetings, and, besides 
expeditions for the associates, must undertake reports at college 
(Vortriige im Collegium). They must be perfectly acquainted 
with all branches of business, its formal transaction and conduct 


in —— offices. 
he directors of the head and mining offices, as well as the asso- 
ciates, must see that circumspect and careful instruction be given 
to the referendaries in their advanced training, and that they 
shall receive fundamental preparation for the calling to which 
they have devoted themselves; more particularly their employment 
is to be regulated according to a plan suitable to the ability of each 
individual, progressing from simple to more difficult work, aiming 
at thoroughness in the management of particular things, and the 
study of the required auxiliary information, as well as care and 
accuracy in the executed work. 
(1.) The commissioned manag t of a district official 
situation will also be considered as the fulfilment of this | 
condition. M. E., July 20th, 1856. 
(2.) A referendary holding a situation as sworn miner or 
mine master cannot be admitted for employment in the 
head office unless he resign his post. M. E., July 11th, 











1857. 

(3.) To ensure their better instruction, only as many referen- 
daries can be admitted for training in each head office as | 
there are associates in the office, exclusive of the director. 
M. E., November 7th, 1857. 

Also these cannot refuse, when the service requires, to serve 
as substitutes for or assistants to officers. This time will | 
not be reckoned in the period prescribed for employment in 
the head office. M. E., February, 1858. 

Sec. 37.—Referendaries who have been appointed to one of the 
situations enumerated in sec. 2, under 3 and 4, must hold it for at 
least one year, in order to perform the condition in sec. 36 A, 
and must afterwards fulfil the engagement in sec. 36 B, without | 
being entitled to claim any remuneration for employment in the | 
head office. | 

APPLICATION FOR SECOND EXAMINATION. 

See. 38.—Whoever has fulfilled the requirements of secs. 36 or 
37, and is desirous to pass the second examination, must sue for 

rmission to the head mining office by written memorial notifying 

is works and services. Should the head mining office, after careful 
consideration in council, unhesitatingly grant permission for the | 
second examination, the director must draw up a certificate con- 
taining 

(A.) The declaration of the business department in which the | 
referendary has been employed. 

(B.) The special enumeration of the important special reports 
**(Decernates)” prepared by him and Tis particular business | 
duties, which can all be obtained from the records. 

(C.) The express and direct opinion that the candidate in the 
conscientious conviction of the director and the associates 
of the college by his services, as well as in his official and | 
ex-official relations, appears well prepared and trained, | 
worthy and fit to stand fora higher appointment as associate ' 
in a head mining office, or director of a mining office with a | 
salary. A copy of this certificate, with the personal papers 
of the candidate, must be presented to the minister, and ! 
in the report the various particular remarks which may | 
influence the judgment upon the candidate to be examined 
must be communicated. | 

If the certificate cannot be conscientiously granted, the referen- | 
dary must be informed in a resolution on what account it is not 
allowable, and, when failure does not proceed from complete want 
of the necessary qualifications, but only from temporary imper- 
— in some part of the requisite training, in what he is 

eficient. 





| A 3 of this resolution is forwarded to the Minister for 
Trade, &c. 


nas not passed the vird voce examination, the minister, at his | 


request, may grant a repetition of it after the expiration of six 
months. 

Sec. 29.—If at the examination for one department only, two 
or more of the written papers be unsatisfactory, the head mine 
office may, at the request of the candidate, he empowered to 


appoint new subjects; however, not till the expiration of six | 


months. 


Sec. 30.—If the examination be extended to two or all three | 


departments, and the candidate has only passed in one or two, the 
remarks contained in secs. 28 and 29 are still applicable, for the 
candidate is only nominated pupil in whichever department he has 


been successful, and may petition for re-examination in whichever | 


department he has failed. 


| 
Lastly. the candidate may succeed in all three departments, and | 


fail in the referendary examination, in the subjects specified in 
sec, 25, under Nos. 5 and 6. If he wishes to obtain authorisation 
for referendary he must, as in sec. 28, submit to a future complete 
oral examination, or, as in sec. 29, if he has failed in two or more 
of the written papers he must go up for an entire re-exami- 
nation. 

Sec. 31.—More than one repetition of the partial or entire 
examination is not permitted. After the second unsuccessful 
attempt the name of the candidate is struck from the list of 
expectants in that department in which he has failed, or finally 
effaced if he has failed in all. For this case the remark at the 
conclusion of sec. 22 is applicable. 

SWEARING-IN AND EMPLOYMENT OF PUPILS AND REFERENDARIES. 

Sec. 32.—The pupils and referendaries, immediately after their 
nomination, are required to take the general oath of service at 
the head mining office. However, in particular cases, this may be 


administered at the mining office in which they are to be employed, | 


by commission from the head office. 

Sec. 33..-Till appointment to either of the official situations 
enumerated in sec. 2, under 3 and 4, with reference to the passing 
of the second examination, the pupils and referendaries are em- 


ployed by the head office or sent to a mining office, foundry, or salt | 


works. They are not entitled to demand remuneration for their 
Services; on the contrary, they are bound to perform them without 


EXAMINATION WORK. | 

Sec. 39.—The second (assessors’ examination) examination is | 
divided into the written and the oral. The written examination 
work is appointed by the minister as follows :— 

(1.) A treatise on a subject of State science, i.¢., of economics 
and policy. 

(2.) A report on a technical subject of mining, smelting, or 
salt works’ management. 

(3.) A report to be compiled from the acts and circumstances 
(akten) of a complicated business matter. If the candi- 
date thinks he is able to furnish, instead of the tasks under 
Nos. 2 and 3, an account of work entrusted to him, 
permission will be granted. 

At least one paper must be written in the candidate’s own hand, 
and with regard to all, a written declaration that they have been 
prepared without assistance, must be presented. 

For the preparation of the examination papers a period of six 
months is granted to referendaries, and one year to those who have 
held an official appointment. If the work be not presented to the 
minister at the expiration of this time, or if application for 
respite be not granted, it is assumed that the candidate declines 
the examination. 

A renewed application, which, according to sec. 38, must take 
place, involves the appointment of new tasks. A repeated neglect 
of the time appointed for presentation will prevent any further 
application. 

Sec. 40.—Referendaries and officials appointed after the refe- 
rendary examination who do not apply for the second examination 
within a period of five years, reckoned from their nomination as 
referendaries, are no longer permitted to stand for it. 


EXAMINATION COMMITTEE. 

Sec. 41.—The Minister for Trade, Manufactures, and Public 
Works nominates the examiners, who, forming a committee, have 
to examine the written papers, and afterwards under an especially 
appointed president, conduct the vivd voce examination. 


EXAMINATION OF PAPERS. 
Sec, 42.—The papers are circulated among the members of the 
board, who must each individually and definitely express in a 





written document whether the work of the candidate has or has 
not . 
This document must not only attest the fundamental knowledge, 
the depth and thoroughness of scientific apprehension, the ability 
and penetration of the writer, but also bear witness to his capacity 
for written composition, his power to avoid prolixity and repeti- 
tion, without prejudice to the requisite explanation, in the treat- 
ment of his — and to express himself with clearness and 
precision, logically and grammatically, in a fluent and good style. 

Should the paper work be considered insufficient either by the 
unanimous decision of the examiners or by a majority of votes at 
the board, a report is sent to the Minister for e, who com- 
municates the intelligence to the candidates. Should the work be 
considered satisfactory in the unanimous opinion of the examin 
or by a majority of votes at the board, the candidate is permit 
to fix a time for the vivd voce examination, before which time his 
personal certificates are examined by the members of the com- 
mission. 

Viva Vock EXAMINATION, 

Sec. 43.—The vird voce examination is not so much conducted with 
a view to investigate the candidate’s attai ts in the d in of 
purescience, with which he has already proved his acquaintance at 
the first examination, as directed to ascertain, so far as is possible, 
whether he has acquired the capacity of practically applying the 
teaching of science to the branches of his profession, whether he 
has not merely acquired his official duties empirically, but con- 
ceived them in their relations to their rational , and ten- 
dency towards their legitimate ends, observed their connection 
with each other, and with other branches of State economy and 
policy, and thus gained an insight into the aims of the public 
service. With this intention icular subjects in the province 
of the mine, foundry, and salt works’ administration are selected 
for oral examination. 





(A.)—Jn General. 

Organic regulations of the officers (behirden), 1 
(ressorts verhiiltnisse), duties of officials, rules of disci- 
pline, &c., State policy and economic plans, cash and 
business accounts, the decrease, revision, and discharge of 
accounts, deposit trust, &c. 

(B.)—In Reference to the Exercise of Mine Dues (Berg Regal) and 
the therein Contained Profit and Mine Right. 

Acquisition of mine property, opening (muthung), loan, and 
grant affairs, &c. : é 

Rights of mine owners, corporations, and companies. 

The keeping of mine (berggegen) and loan and mortgage books. 

Formal inspection of the business, the preservation of the 
public interests, the mine police, and mine taxation. 

Workmens’ rights, miner’s institutes, &c. eee 
(C.)—In Reference to the Business of the State Mines, Foundries, 

and Salt Works. 

General circumstances (verhiltnisse) in the regulation and 
direction of such works. 
Manag t of busi 

sale of products. 

Cash and book-keeping in the works, and control by the 
appointed officers (behérden). 

Property, revenue, and outlay estimates. 

Aims and results of such works. 

Further, the oral examination affords an opportunity of ascer- 
taining not merely the candidate’s knowledge, but also his natural 
talents, the degree of his capacity of judgment, and his practical 


maintenance (haiishalts-fiihrung), 





’ 


| dexterity. In order to convince the board that the candidate is 


capable of sustaining a well-arranged, profound, and clear debate 
the day before the examination, an ay ays subject, or one of 
his own written compositions, is selected for d 

Sec. 44.—A protocol relative to the examination is drawn up 
and signed by the president and s of the board. The 








| instructions given in sec. 26 are here applicable. 


The protocol referring to the abstract is to be presented, with a 
report from the several members of the board, in which their 
decision relative to the written work of the candidate must also 
be expressed to the Minister for Trade, &c. 

NOMINATION AS MINE ASSESSOR. 

Sec. 45.—When the candidate has passed the written and oral 

examination according to rule, he is nominated mine assessor by 


| the Minister of State. 


To those candidates who have passed the written, but failed in 
the oral examination, a repetition of the latter will be granted 
after the expiration of six months. q : 

They who have failed in both will be admitted for re-exami- 


, nation at the expiration of one year, but no further repetition of 


either examination will be permitted. - 

Sec. 46.—The nomination of mine assessor is by patent executed 
by the minister, the date of which is according to seniority. 

This secures the reversion of the situations named in sec. 2, 
under land 2. i : 

A copy of the patent is dispatched to the head mining office, 
with the command to employ the assessor. ; 

With regard to the fy mene of mine assessors till they 
receive appointments, and the remuneration for their services, the 


| instructions in sec. 33 are applicable. 


EXAMINATION FEES. 

Candidates who apply for the pupil referendary or assessor’s 
examination pay for each examination a fee of ten thalers to the 
head cashier at the head mining office. ; 

If a candidate, after the receipt of the subjects for the written 
examination, absents himself from the examination, and accord- 
ingly sends in a new application, or if he fail in the first or second 
examination, the fees must again be paid for the renewed exami- 
nation. 

TRANSITORY INSTRUCTIONS. 

Sec. 48.—The present rules are substituted for the “‘Gencral 
Instructions ” of March 27th, 1839, relative to the qualifications of 
those who wish to become eligible for official appointments in the 
Mining, Smelting, and Salt Work State Department, and the exami- 


| nations appointed with this aim, and for all former rules in the 


ministerial proclamations issued with reference to this subject. _ 

Sec. 49.—Whoever has received his practical employment (sec. 7 ) 
previously to the publication of these rules will be admitted to 
the examinations (sec. 3) without further proof of a higher grade 
of education than is required forthe first and second examinations, 
according to sec. 1 of the ‘‘General Directions” of March 27th, 
1839. 

Sec. 50.—To expectants who have already commenced their 
university studies the remark in sec. 13 is not applicable. 

Sec. 51.—Expectants who, previously to the publication of these 
rules, have forwarded their application for the first examination, 
will be treated according to the former directions relative to the 
pupils’ or referendaries’ examination. ; 

However, should the candidate not present his papers and 
drawings within the required time, or if he does not pass the 
examination, these present rules will be enforced at the partial or 
complete repetition of the examination. is 

Sec. 52.—Those officers who, previously to the publication of the 
“General Directions” of March 27th, 1839, had received official 
appointments, or were merely employed, will be admitted to the 
second examination without having fulfilled the requirements of 
sec. 5 (relative to fitness for a university), and sec. 14 (three 
years’ university terms), if they prove that they have applied 
themselves to the university studies, and passed a scientific exami- 
nation authorising them for appointments. : J 

Applications in this case can, however, only be received before 
January Ist, 1861. : 

A similar favour will be granted to those officers who have 
qualified for referendaries, but not applied for examination before 
the publication of these present rules. 

Later applications will be rejected. 

Sec. 53. Those referendaries end officials who have already 
applied for the second examination, and received the subjects for 
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written work, may applyjto the Minister for Trade for release from 
such subjects as are not prescribed in sec. 

In all cases, however, acquiescence in the time appointed for 
the presentation of work is required, that is one and a-half, or 
three years respectively, in coouteane with sec. 19 of the “General 
Directions ” of March 27th, 1839. 

Sec. 54.—The special examination prescribed in sec. 19 of the 
** General Directions of March 27th, 1839, for the office of manag- 
ing directors of the great smelting works and salt works is no longer 

uired, according to sec. 2 of these present regulations. Those 
who have alread: — for it and sae subjects for written 
examination, will be 1 from f 





The Minister for Trade, 5 rn 
and Public Works, 
Van Der HEyDT. 
Berlin, May 3rd, 1856. 
Arrepix A.—List of the gymnasiums of the Prussian State. 
APPENDIX B.—List of the schools and higher citizen schools 
entitled to hold dismissal examinations. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

3165. SAMUEL JOHN BROWNING, Portsmouth, ‘‘ Improvements in the methods 
of applying and arranging apparatus for distilling sea water, and also in the 
mode or method of combining and using such apparatus for that and oiher 
purposes ”— lst December, 1864, 

3245. ALEXANDER SOUTHWOOD STOCKER, 
“Improvements in the manufacture of capsules, 
other receptacles.”—§th December, 1856. 

$91. Sir JAMES YOUNG SIMPSON, Bart., Queen-street. Edinburch, Midlothian, 
N.B., ‘* Improvements in the utilising of mineral and other oils for the 
production of heat and for illuminating purposes.”—12¢a February, 1867. 

663. MICHAEL HENRY, Fleet-street, London, “ Improvements in apparatus 
for measuring the speed of ships and other vessels and the velocity of running 
or flowing water.”—A communication from Louis Alfred Anfonso, Boulevart 

. Martin, Paris.—Sth March, 1867. 


Lamb's Conduit-street, London, 
applicable to bottles and 





701. “Lovrs CHARLES SODEMAN, Blossom-terrace, Commercial- street, Shore- 
ditch, London, “ Improvements in i and g ladies’ stays’ 
busks.” 

705. THOMAS HATTON, Ship-street, Brighton, “Improvements in producing 


transparent pictures for exhibition in magic lanterns by a cheaper and easier 
method than heretofore.” —12th March, 1867. 

720. THOMAS WALKER and THOMAS FERDINAND WALKER, Birmingham, 
“Improvements in apparatus for measuring the passage or flow of liquids.” 
721. JOHN HAMILTON, Glasgow, Lanarkshire, N.B., 

material for producing gas to be used for illuminating purposes. 

722. WILLIAM EDWARD NEWTON, Chancery-lane, London, “‘ Improvements 
applicable to the ventilation of theatres, churches, and other large buildings, 
and in purifying and cooling the air supplied thereto.”"—A communication 
from Henri Cabanes, Rue St. Sébastien, Paris. 

723. FREDERICK ROBERT AUGUSTUS GLOVER, Brading, Isle of Wight, “ Im- 
provements in the tackle for and in the manner of letting down and weighing 
anchors on ship board.” 

724. MICHAEL HENRY, Fleet-street, London, ‘* Improvements in the method 
= and — for supplying beer and similar beverages to the purchaser 

—A ication from Henry Giraldon, Boulevart St. Martin, 





Paris. 

725. GEORGE RUMBELOW and HENRY KENDALL, Bury St. Edmunds, Saffolk, 
** Improvements in rollers for rolling land.” 

726. WILLIAM WOOTTON, Westminster Bridge-road, Surrey, “ Improvements 
in instruments used in the sockets of candlesticks to secure candles therein.” 

727. JOHN GRIFFITH, Menai Bridge, Anglesey, ‘‘ Improvements in applying 
wind power for working ships’ pumps.’ 

728. BENJAMIN PLATT, Liverpool, ‘‘ Improvements in and epparatus for the 
manufacture of chloride of lime.” 

729. JAMES CONYERS MORRELL, Leyland, Lancashire, “‘ Improvements in 
apparatus applicable to dry closets for disinfecting and deodorising and pre- 
paring manure, parts of which are applicable to the separating of cinders 
from ashes.” 

730. WILLIAM ESPLEN and JAMES JOHN BRIGGS GLAND, Liverpool, “ Im- 
provements in signalling apparatus and in the liquid to be used therewith, 
and which liquid, not bei Dg subject to congelation, may be used as a vehicle 
for communicating power.’ 

731. MICHAEL FREDERICK HALLIDAY, South Kensington, Middlesex, “Im- 
provements in breech-loading fire-arms.” 

732. EDWARD LEz, High Holborn, London, “‘ An improved mode of and means 
for producing pictures, designs, letters, and other characters or figures upon 
glass, metal, wood, and other materials.”—13th March, 1867. 

733. WILLIAM READ, Newton Heath, near Manchester, * Imp rovements in ma- 
chinery for boring and excavating coal and other minerals.” 
734. HUGH SMITH, Much Hadham, Herts, “ Improvements 

turnips and mangel warzel for the food of animals.” 

735. SAMUEL CL ARKE, Albany-street, Regent's Park, London, ‘‘ Improvements 
in candlesticks.” 

736. JOHN BENJAMIN DANCER, Cross-street, Manchester, “ Improvements in 
instruments for ascertaining the speed of machinery.” 

737. WILLIAM GEORGE BLAGDEN, Hackney Wick, Middlesex, “ Improvements 
in extracting silver from alloys of zine with lead.”"—A communication from 
Francisco Marquez- Millan, Rue Liandier, Marseilles, France 

738. PAUL THOMAS GOODWIN, Camden-street, Camden Town, London, “ Im- 

provements in the construction of retorts for re-burning animal charcoal.” 

739. JAMES FERGUSON, Helensburgh, Dumbarton, N.B., ** A certain improved 
mode of applying screw propellers, by means of which a greater efficiency is 
obtained.” 

740. WILLIAM EDWARD NEWTON, Chancery-lane, London, ** Improvements 
in the manufacture of boxes for containing, preserving, and transporting 
butter and cheese and other articles.”—A communication from William 
Bellamy Guernsey, Norwich, New York, U.S. 

741. WILLIAM HAMER, Manchester, and JOSEPH DAVIES, Bowdon, Cheshire, 
** Improvements in supplying heated air to furnaces and fires, and in appa- 
ratus connected therewith, which apparatus is also applicable to burning 
smoke.’ 

742. JOHN PHILLIPS BARAGWANATH, Upper Thames-street, London, ‘‘ An 
improved cramping and lifting apparatas.”—A communication from Henry 
Hitchings Baragwanath, New York, U.S.—14th March, 1867. 

743. JAMES KEYMER and W ILLT AM WHITEHEAD, Dartford, Kent, ‘ Improve- 
ments in dyeing and printing.” 

744. JAMES ROBINSON PARKINSON, 
varnish or composition to be applied to healds VF looms for weaving and for 
other similar uses.” 

745. JOSEPH WESTWOOD, Tredegar House, Bow, Middlesex, and ROBERT 
BAILLIE, Leyton, Essex, “A method of protecting the outer surface or 
external parts of iron ships from corrosion or from animal or vegetable 
matter.” 

746. WILLIAM HENRY GRAVELEY and JAMES EWING, Upper East Smithfleld, 
London, ‘* Improvements in steam cooking and baking apparatus.” 

747. EDWARD PELLEW PLENTY, Newbury, Berkshire, “ !mprovements in the 
construction and arrangement of steam engines for the propulsion of boats 
and other vessels.” 

748. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
dyeing carded or combed wool or hair.”—A communication from Arthur 
Talon and Edmond Solignac, Paris. 

750. W TLLIAM oo NEWTON, Chancery-lane, London, “ Improvements in 

hi A from Constant Peugeot, Rue St. 


in preparing 
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Sébastien, Paris. 

751. ALFRED VINCENT NEWTON, = ga po Me London, “ An improved con- 
struction of bale-tie or fe from Osborne Macdaniel, 
New York, U.S. 

752. GEORGE SMITH, St. George’s-terrace, Headingley, Leeds, Yorkshire, 
‘« Improvements in the preparation of soap, adapted more especially for the 
scouring of wool and woollen yarns.” 

754. JOHN POVEY HARPER, Regent-terrace, London-road, Derby, “‘ Improved 
safety apparatus for mining cages, hoists, and lifts.” 

755. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in rotary engines and pumps.”—A communication from 
Dexter Davis Hardy, Covington, Kentucky, U.S.—15th March, 1867. 

758. EMILE NOUGARET, Boulevard Sebastopol, Paris, ‘Improved apparatus 
for pouncing hats.” 

759. JOHN MILNER, Buckingham-street, Strand, London, “ Improvements in 
slide valve gear for steam engines.” 

760. WILLIAM RANDAL HARRIS, Manchester, “ An improved belt hook or 
fastener for piecing driving and other belts or bands.”—A communication 
from Frederick Greenleaf Wilson, Lowell, Massachusetts, U.S. 

761. MARC ANTOINE FRANCOIS MENNONS, Southampton-buildings, Chancery- 
lane, London, ‘* Improvements in breech-loading fire-arms.”—A communi- 

cation from Benjamin Stone Roberts, Rue Auber, Paris. 

762. JOHN GRUNDY, W Hall, Lancashire, *‘ Certain improvements 
in apparatus applicable for the prevention of smoke. a 

763. JOHN KENNEDY, Glasgow, Lanarkshire, N. B., “ Improvements in anneal- 
ing or treating cast iron articles.” 

764. GUYBON HUTSON, Glasgow, Lanarkshire, N.B., ‘Improvements in steer- 
ing apparatus.” 

765. RICHARD CANHAM, Clerkenwell, London, “ Improvements in means or 
apparatus for sharpening knives and other edged articles, which improve- 
ments are also applicable to grinding and polishing various surfaces,” 











** An improved artificial 





| 772. JAMES SHAND, Upper Ground-street, Blackfriars-road, nes “ Improve- 
be! 


766. JAMES HICKISSON, Southgate-road, London, “‘ An improved preparation 
of biscuit and other p: and bread.” 

767. STEPHEN HOLNESS, Albany-terrace, Victoria Park, London, “* Improve- 
ments in the mode or means of rotating brushes or other articles for which a 
circular or revolving motion is required.” 

768. THOMAS SHEDDEN, Ardgarton House, Lochgoilhead, Argyleshire, N.B., 
“Improvements in breech- loading fire-arms.” 

769. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improvement 
in 1-7 oe fire-arms.”—A communication from Silas Crispin, New 
York, U.S 

771. Epw. ARD ELLIS ALI EN, Parliament-street, London, ‘‘ Imprevements in 
steam engines and boilers.” 


leuhl, 





ments in steam fire engines and — such i ng app 
to other purposes.”—16th March, 1867 

773. WILLIAM HENRY BAILEY, Saiford, Lancashire, 
bath, and cradle combined.” ; 

774. JOHN SMITH, High Crompton, near Oldham, Lancashire, “* Imp~ove- 
ments in the process of and apparatus for cleaning waste and other sub- 
stances and preventing the adhesion of sediment in steam boilers and pipes.” 

| 776. FRANCIS HERBERT WENHAM, Union-road, Clapham, Surrey, ** Improve- 
ments in heated air engines.” 

778. HENRY SIMMS, Gay-street, Bath, Somersetshire, ** Improved apparatus to 
be used in connection with pianofortes.” 

779. WILLIAM HENRY PARSONS, Swansea, Glamorganshire, * Improvements 
in setting boilers, and in safety valves for the same.’ 

780. DEMAS ELLIs and MATTHEW HILLAS, Dudley Hill, 
** Improvements in weaving.” 

= JOSEPH SMITH, Birmingham, *‘ Improvements in gun locks.” —18/h March, 
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“A travelling trunk, 


Bradford, Yorkshire, 


‘. 

ree. EDWIN HARVIE, Rheidal-terrace, Islington, London, “Improvements in 
the means or apparatus for raising carriage heads.” 

785. CHARLES FREDERICK COOKE, Yorkshire, “ Certain improvements in safety 
valves for steam boilers.” 

788. ALFRED HENKY HART, Gresham-street, London, and WILLIAM PARRY, 
Birmingham, ‘** Improvements in treating or purifying sewage, and in a; pa- | 
ratws to be used for that purpose. 

789. CHRISTIAN ALLHUSEN, Newcastle-upon-Tyne, “ An improved mode of 
treating small pyrites and pyrites dust, so as to obtain sulphur therefrom.’ 

790. JAMES HISLOP, Ayr, N.B., ** Improvements in the arrangement of appa- 
ratus for ‘scurting’ or removing carbon from gas retorts.” 

791. MATTHEW SEMPLE, Axminster, Devonshire, *‘An improved mode of and 
apparatus for warming and ventilating buildings.” 

792. ALFRED VINCENT NEWTON, Chancery-lane, London, 
sewing machines.”—A communication from James Sewell Mc‘ 
lyn, New York, U.S. 

793.. JAMES MOORE CLEMENTS, Birmingham, “Improvements in ironing, 
pressing, finishing, and damping machine: y.” 

795. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “ Improvements in 
printing hanks or skeins of silk, cotton, wool, and other like fibrous ma- 
terials."—A communication from Louis Charles Aubry, Paris. 

795. 
rollers.” 

799. WILLIAM CLARK, Chancery-lane, London, 


“ Improvements in 
Jurdy, Brook- 








“Improvements in the dis- 


“Im. 





845. JOHN HENRY SOLLER and EDWARD BARB 
~ om ER, Clerkenwell, London, 


849. ERNEST EDWARDS, Arred preeery Peenes 8 
“square, London, “ 
ments in photographic pictures and in apparatus for producing teen 
853. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, Lon. 
don, “Improvements iu reins for horses.”—A communication from John 
Muir, Mary Ann Wilson Ringler, and Sarah Emma Kelly, New York, U.s, 
855. J new beam wpe BOUSFIELD, Loughborough-park, Brixton, ‘Surrey, 
for ene, woe g lamps.”— 
from ‘Nathaniel Mansfield, State-street, Boston, U.S yard March, 1867, ae 
857. THOMAS PEABARDY, St. Paul’s-road, St. Pancras, London “ Improve. 
ments in stays or artificial supports for the human body . 
859. Phone mage IES, Serle-street, Lincoln’s-inn, London, 
rotary digging machines and in teeth fer the same.”—A comm 
from George Granville Lobdell, Wilmington, Delaware, U.S — 
861. JOHN HENRY JOHNSON, Lincoln’s-inn- fields, London, ** Improvements in 
the treatment of wool, and other animal textile materials, whether in a raw 
= - ces state.” —A communication from Jean Baptiste Frezon, sen, 
‘aris 
“ Ripe pe PARKES, Birmingham, “ Improvements in coating metal 
ubes and rods to render them suitable for use for many ornam he 
poses.” —25th March, 1867. = —— 


inventions Protected for Six Months by the Deposi 
Complete Bpecifications.. ° a of 
FRANCIS CURTIS, Newton, Middlesex, Massachusetts, U.S., 
new and useful improvements in paper machinery.”—Ist April, 1867. 
975. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“A new and improved railway brake.”—-A communication from Eugene 
Hippolyte Durn, Boulevart Sébastopol, Paris.—2nd April, 1867, 





“ Improvements in 





o7t 
971 “ Certain 








| 816. 


THOMAS AVELING, Rochester, Kent, “ Improvemen ts in steam road 


aggregation of china grass, hemp, flax, jute, phormium tenax, and other | 


vegetable fibres, for the production of threads, fabrics, and pulp for paper.” 
—A communication from Francois Mathurin Caillard, Boulevart St. Martin, 
Paris. 

800. JOHN PORTLOCK, Globe-yard, South Molton-street, 

ments in apparatus for operating the extractor of breech-loading drop guns 
—19th March, 1867. 

802. PAUL THOMAS GOODWIN, Camden-street, Camden Town, London, 
provements in apparatus for driving revolving retorts and cylinders.” 

803. JOHN WILLIAM YATES, Birmingham, “ Improvements in the handles of 
spades, shovels, and forks, and other similar articles.” 

804. THOMAS KEMP MACE, Birmingham, *‘ Improvements in securing door 
and other knobs to their spindles.” 

805. MARC ANTOINE FRANCOIS MENNONS, Southampton-buildings, Char 
lane, London, “ Improvements in central-fire cartridges for breech-loa 
fire-arms.”—A communication from Benjamin Stone Roberts, Rue A 
Paris. 

805, SIDNEY MASON TYLER, 
sewing machines. ° 


“Tm- 






Vv. 
ing 
uber, 








srooklyn, New York, U.S., ‘‘ Improvements in 


808. BENJAMIN JACKSON SMITH, Tangier-p) ace, Eton, “Improvements in 
apparatus for protecting watches in the pocket.” 
810. GUSTAV BIscHor, jun., Poppelsdorfer Allée, Bonn, Prussia, ‘* Improve- 


ments in coating metals, and in apparatus employed therein, and for like 
purpose; 

811. GEORGE CHAMBERS, Parade, Northamptonshire, *‘ Improvements in appa- 
ratus for exhibiting cloths and fabrics.” 








812. JOHN LEEMING, Brad Yorkshire, “ Improvements in looms for weav- 
ing.” — 20th March, 1867. 
813. DAVID YOOLOW STEWART, Glasgow, Lanarkshire, N.B., “‘ Improve- 


ments in core bars and studs to be used for casting iron pipes, and similar 
articles.” 

814. GracoMO EDUARDO MARCHISIO, Baker-street, Portman-square, London, 
“ Improvements in the preparation and application of isolating compositions 
for the protection of metallic surfaces from oxidation, and for the preservation 
of wood and other materials, and in the preparation of the residue of vege- 
table oils to be employed fur such purposes.” 

815. JAMES BOOTH, Hali‘ax, Yorkshire, ‘* Improvements in the m anufacture of 
textile fabrics, and in the means or apparatus employed therein.” 

816. JOHN HAWKINS SIMPSON, Kilmeena, Mayo, Ireland, * Certain improve- 
ments in printing telegraphs, and in apparatus connected therewith.” 

817. HENRY CLIFTON, New Bond-street, London, * Improvements in coolers 
for wine and other liquids or substances, and in vessels for protecting 


London, “‘ Improve- | 


| 
| 





Patents on which the Stamp Duty of £59 has been Paid. 

. Se SANDERSON, Sheffield, “‘ Manufacture of armour plates.” —}s¢ 
pril, \867. 

3 THEODORE BOURNE, New York, U.S., ** Cotton gi 

76. ERNEST GRETHER, Manchester, “ Carding engine 

834. LEONARD COOKE, Horwich, Lancashire, ** Manufac 

April, 1867. 
7. JOHN SMITH, Manchester, “ Looms for weaving cord, &c."—4th April, 
867. 

S61. WILLIAM THOMAS CASSEL PRATT, Newport, Monmouthshire, “ Apparatus 
for enabling the points on railways to be shifted and signals worked by an 
attendant in the train while the train is in motion.”—6¢th April, 1864, 

896. JAMES DODGE, Manchester, “ Apparatus for rolling, xc., metals,” 
April, \*64, 

$50. JOHN PLATT, ELI SPENCER, and 
** Mules for spinning and doubling cotton, &c.”- 

875. CHARLES BEARD, Bury St. Edmunds, Suffolk, “ Glazing 
other structures.” - 714 April, |864. 

NDREW BETTS BROWN, Cannon-strect, London, ‘* Machinery for raising 

hts.” "—9th April, \864. 

ERICK ALBERT GATTY, Accrington, 

cine, &c."—13th April, 1864, 

865. JOSEPH FOX SHanr, Kingston-upon-Hull, ‘* Trap for gullies. 
1864. 

3. JOHN HENRY JOHNSON, Lincoln’s-inn-fleld 
bth Apri, 1864. 

1233. WILLIAM EDWARD NEWTON, Chancery-lane, 

ning.” --lith May, 1804. 


> 


"—4th April, 1867. 
29th March, 1867. 
sture of paper.”—4/) 












—9th 


JOUN Dopp, Oldham. 
5th April, 1864, 
horticultaral and 


Lancashire, 








Lancashire,“ Treating garan- 





”—Tth April, 


3, London, “* Permanent way.” 


London, ‘* Mules for spin- 


atents on which the Stamp Duty of £10U has been Paid 

HENRY BRIDLE, Bridport, Dorsetshire, “‘ Refrigerators.”"—9th April, 

1860. 

THOMAS AVELING, Rochester, Kent, 
"1860. 

386. JOB HAMER, 
Apri, 1360. 


‘Locomotive engines."—9th April, 


Longsight, Manchester,“ Manufacture of rugs, &c.”—9th 





Notices of Intention to Proceed with Patents. 
3015. L. W. ORFORD, Lifford, King’s Norton, Worcestershire, ‘*A new or im- 
proved portable bath.”—17th Vorember, 1356 
3120. JOHN HENRY ATTERBURY, Castlefor rd, and SYDNEY WOOLF, Knot- 
tir y, Yorkshire, ‘* Improved means and machinery for the manufacture of 
earthenware and other articles made from plastic materials."—27¢h Vorember, 
i8vo. 

3136. LOUIS ALEXANDRE FARGON, Brossels, Belgium, “ Improvements in 
forming the joints of iron and other tubes or pipes. 28th November, 1866. 
3137. JAMES WADSWORTH, Heaton Norris, Lancashire, “ Improved methods of 
rendering the soles and heels of boots, shoes, and clogs more durable, and for 
improved modes of constructing the articles to be used for that purpos», and 
also for improved methods of fastening movable heels of boots aud shoes,”"— 











29th November, 1566. 
| 3153. ALFRED DAVY, Sheffield, “ Improvements in chair supports for the rails 
of railways.”— 30th November, 1866 


liquids and other substances from undesired effects of the atmosphere or | 


atmospheric temperature, also in covers or stoppers for the same and other 
articles. 

818. HENRY CLIFTON, New Bond-street, London, “ Improvements in refrigera- 
tors, ice safes, and preserving cabinets.” 

820. WILLIAM CLARK, Chancery-lane, London, “ Improvements in central-fire 
cartridges.”"— A communication from Jules Félix Gévelot, Boulevart St. 
Martin, Paris. 

821. LEONARD LATTER, Catford on Lewisham, Kent, ‘“ Improvements in 
brakes for common road ci 


822. JAMES ALFRED LINBURE, Gravesend, Kent, ‘‘ Improvements in machinery | 


or apparatus for raising, lowering, and moving heavy bodies, which im- 
provements are also applicable for operating punching machines, screw 
presses, and the feed motion of circular and other saws and wood planing 
machines.” 

823. WILLIAM LORBERG, Danvers-street, Chelsea, Middlesex, ‘‘ Improve- 
ments in the construction of urinals, water-closets, and other similar vessels ” 

824, WILLIAM EDWARD NEWTON, ea Sn, London, ** Improvements 
in chronometers, watches, and other k me A jon from 
Jean Aimé Jacob, Rue St. Sébastien, Paris. 
825. HERBERT WILLIAM HART, Springwell Lodge, Clapham Common, Surrey, 
** An improved process for producing indestructible photographic pictures.” 
826. WILLIAM DREDGE PLAYER, Birmingham, “ Improvements in covers for 
the tops or bottles, jars, and other vessels.” 

827. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“An improved steam heating and ventilating apparatus.”—A communi- 
— from Adolph Sternfeld, Boston, Massachusetts, U.S.—2lst March, 





1867. 

828. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
*“ 4n improved apparatus for separating the grounds from the liquid in 
making coffee.”—A communication from Henry Josiah Griswold, Boston, 
Massachusetts, U.S. 

829. CHARLES KAUFMANN, Rue Laffitte, Paris, “‘ An improvement in collars, 
cuffs, and similar articles composed of paper or of paper and tissue com- 
bined. 

830. GEORGE CROSS and RICHARD EVANS, Winsford, Cheshire, “ Improve- 
ments in furnaces for evaporating brine and for other heeting purposes.” 

831. PETER DICKENSON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 
construction of fences, hurdles, and gates.” 

832. WILLIAM WALKER GIBSON, Edinburgh, Midlothian, N.B., ‘‘Improve- 
ments in decorticating cereals, and in the machinery or apparatus employed 
therefor.” 

834. GEORGE LITTLE, Oldham, L 
combing cotton, wool, and other fibrous materials. ” 


hf “ 





in machinery for 


| 
| 


3155. PETER MCGREGOR, Manchester, “ Improvements in machinery for spin- 
ning and doubling.” 

3165. SAMUEL JOHN BROWNING, Portsmouth, ‘‘ Improvements in the method 
of plying and arranging apparatus for distilling sea water, and also in the 
mode or method of combining and using such apparatus for that and other 
purposes.”—1!st December, 15 6. 

31t7. JAMES NUTTALL, Walmersley, near Bury, 
in looms for weaving.” 

3174. BENJAMIN JOSEPH BARNARD MILLS, Southampton-buildings, Chancery- 
lane, London, ‘‘ Improvements in bench vices.”—A communication from the 
New England Vice Company, Massachusetts, U.S. 

3175. FREDERICK VOLKMANN, New York, U.s., ** Improvements in ploughs.” 

3176. AUGUST HERMANN and HENRY BRETHAUER, New Haven, Connecticut, 
U.S., “ Improved apparatus for discharging bilge water from vessels’ holds.” 

3179. JOHN AMBROSE COFFEY, Great St. Helen's, London, * Improved appa- 
ratus for heating and cooling fluids, especialiv useful in dry, destractive, or 
other distillations, evaporation, refrigeration, and the generation of steam.’ 
—3rd December, 1866. 

3181. JOSHUA HORTON, Birminghim, “ Certain improvements in the method 
of producing metallic tubes, pipes, or other similar hollow articles.” —4th 
December, 1866. 

3197. THOMAS BRIDGES and JOSHUA BIGWOOD, Wolverhampton, Staffordshire, 
** Improvements in the furnaces of steam boilers, which improvements may 
also be applied to other furnaces.” 

3200. JOHN TOWARD, St. Ann's-row, Newcastle-upon-Tyne, “ Improvements 
in machinery for the manufacture of bricks.” 

3204, FITZMAURICE PALMER, Old Derrig, Queen’s County, Ireland, ‘‘ Improve- 
ments in projectiles.” 

3207. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in rotary 
engines."—-A communication from Auguste Gerin, Boulevart St. Martin, 
Paris. 5th December, 1866, 

3210. ROBERT DUNCAN, Port Glasgow, Renfrewshire, N.B., “ Improvements 
in arrangetaents for applying auxiliary power to sai'ing ships.” 

3224. WILLIAM CLARK, Chancery-lane, London, “ Improvements in electro- 
magnetic apparatus for obtaining motive power.”—A communication from 
Eloi Poitevien, Boulevart St. Martin, Paris.—6th December, 1866 

3233. CARL ERIK SAMUELSON, Hamburgh, “ Improvements in apparatus for 
propelling vessels."—A communication from Samuel Arnold Samuelson, 
Hamburgh.—7th December, 1866. 

3236. WILLIAM ROBERTSON and CHARLES JAMES WADDELL, Manchester, 
** Improvements in machines driven by human, animal, or other power, 
having a reciprocating motion, as gins, mowing and reaping machines, re- 
ciprocating saws, and others of that class."—8/h December, 1866. 

3253. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Certain im- 
provements in breech-loading fire-arms, and in cartridges and bullets for the 
same.”"—A communication from Hiram Berdan, New York, U.8.—i0th 
December, 1866. 

3259. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improved 
mode of and apparatus for cleaning the outer surfaces of steam boiler tubes.” 
—A communication from —— Victor Jules Joublin, Boulevart Beaumar- 
chais, Paris.—11th December, | 

3281. CHARLES Ci OLES ADLEY, Dublin, Ireland, “ Improvements in the con- 








Lancashire, *‘ Improvements 








struction of tel dards and i ”—13th December, 1866 
3290. ARTHUR WOODS, , Liverpool, “An improved hammock cot and means for 
ding the same.” 





835. EDWARD SAMUEL TUCKER, Stamford-street, Surrey, ‘Imp in 
globular and other forms of glass for ornamenting mirrors ond other reflect- 
ing surfaces, and for making up other articles of glass.” 

836. JOSEPH WHITLEY, Leeds, Yorkshire, ‘‘ Improvements in stop valves or 
taps for steam and water.” 


ht 


3291. THOMAS BERNEY, Bracon Hall, Norfolk. “Improvements in apparatus 

for hending bars and plates of metal.”— 14th December, 1866. 

3299. GEORGE BERTRAM, Edinburgh, Midlothian, N.B., “ Improvements in 

machinery or apparatus to be used for the manufacture of paper.”—15th 
h 


Ny, 





for 





837. JOHN LAWSON, Leeds, Yorkshire, “I in 
spinning flax, tow, hemp, and other fibres.” 

839. GEORGE ADAMS, Great Sutton-street, and WILLIAM THOMAS WHITEMAN, 
Maitland Park-crescent, London, “Improvements in machines for printing 
and indenting portions of railway tickets, and for other like purposes.” 

840. SAMUEL SEDGWICK, Codnor Park, Derbyshire, “ Improvements in ma- 
chinery or apparatus for rolling spikes, nails, bolts, or other similar articles, 
from rods, sheets, or bars of iron, or other metal or malleable substances, and 
in preparing shaping, slitting, and manufacturi~g same, and for the construc- 
pee of furnaces for heating iron or for other similar purposes.”— 22nd March, 
1867. 

842. HENRY WILDE, Manchester, “Improvements in electro-magnetic and 
magneto-electric induction machines,” 

843. WILLIAM HARRY RAYNER, Arundel-street, Strand, and JOHN THOMAS 
HEATH, Dyer’s-buildings, Holborn, London, “ Improvements in the manu- 
facture of shoulders of the blades of knives, forks, and other articles, and of 
the mode of the application thereof.” 

ROBERT DUNCAN, Partick, Lanarkshire, N.B., 
cranes.” 
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844. “Improvements in 





1866. 

3316. MICHAEL WEBER, Cheapside, London, “ Improvements in the construc- 
tion of fire-arms.”—17th December, 1866. 

3331. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improvements 

in cylindrical printing presses.”—A communication from Louis Théodore 
Verney, Paris. 

2336. MICHAEL HENRY, Fleet-street, London, “ Improvements in centrifugal 
pumps and in the joints or junctions of pipes and tubes. ”"—A communication 
from Louis Coignard, Boulevart St. Martin, Paris.—19th December, 1866. 

3360. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“An improved coupling for railway carriages.”—A communication from 
George Dennis Spooner, John — cae Hale, and Anrel Clement Stiles, 
Rutland, Vermont, U.S. - 20th December, 1866. 

3367. MIC HAEL WEBER, Cheapside, London, “ Improved apparatus for setting 
steel pens. 

3371. WILLIAM CLARK, Chancery-lane, London, “ Improve! 
for producing a draught in furnaces and for purifying the smoke aan” 

A communication from ——- Moret and Félix Raux, Boulevart St. 

Martin, Paris.—21st December, 1866. 
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3408, ALFRED VINCENT NEWTON, Chancery-lane, London, *‘ An improved 
drying apparatus.”—A communication from Gilbert Daniel Jones, New York, 
U.S.—28th December, 1866. 

3435, CHARLES SHERIDAN, Strand, London, “ A new or improved process for 
the manufacture of oakum.”—29th December, 1866. 

5, MICHAEL HENRY, Fleet-street, London, “ Improvements in apparatus for 
evaporating and concentrating cane juice and other juices and liquids” —A 
communication from George Brocklehurst, Trinidad, West Indies.—1st 
January, 1867. 

199. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in spinning and twisting machinery.”—A communication 
from George Chatterton, Providence, Rhode Island, U.S.—25th January, 


1867. 

351. WILLIAM CLARK, Chancery-lane, London, “Improvements in the mode 
of attaching teeth to saws.”— 4 communication from Warren P. Miller, San 
Francisco, California, U.S.—7th February, 1867. 

389. EUGENE HENKI BERNIER, Rue Corbeau, Paris, “An improved safety 
apparatus for raising and lowering heavy bodies.”—6th February, 1867. 

432. JAMES CARTER, Dunfermline, Fifeshire, N.B., ‘* Improvements in open- 
ing, closing, and securing windows, doors, and shutters, which improve- 
ments are also applicable to the opening, closing, and securing the portholes 
of ships, and in the machinery or apparatus employed therein.”—16th Feb- 
ruary, \867. A 

470. GEORGE HASBLTINE, Southampton buildings, ¢ hancery-lane, London, 
“Improvements in wheels for carriages and other vehicles. —A communi- 
cation from John Raddin, Lynn, Massachusetts, U.S.—2Ist February, 1867. 

533. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
* An improved covering or cushion for horses’ feet.”-—A communication from 
Samuel Adlam, jun., Charlestown, Massachusetts, U.S 

540. THOMAS HUMPHREYS, Deptford, Kent,“ A new or improved faggot or 
fire-lighter.”—27th February, 1867. : 

591, JOHN AMBROSE COFFEY, Great St. Helen’s, London, “Improvements in 
self-acting steam and fluid safety gauges, the said improvements being appli- 
cable to cocks or taps and valves "—2nd March, 1867. 

629. HENRY WATSON HALLETT, Southampton-buildi«gs, Chancery-lane, London, 
* An improved mode of and means for producing optical illusions.”—A com- 





munication from Milton Bradley, Springfield, Massachusetts, U.S.—6th March, | 


1867. 
702. THOMAS BURT, Wandsworth, Surrey, “ Improvements in machinery and 
apparatus for moving mud, sewage, sand, small gravel, or other similar 


| the ends of the tubes of the carriages in front and back of it. 


matter from one place to another.”—A communication from James Burt, | 


Velsen. North Hotland.—12th March, 1867. 

718. JUSTIN THEVENET, Mont-sur-Marchienne lez Charleroy, Belgium, 
“ Improvements in the slide valves of steam engines.” —13th March, 1867. 
745. JOSEPH WESTWOOD, Tredegar House, Bow, Middlesex, and ROBERT 
BAILLIE, Leyton, Essex, “‘A method of protecting the outer surface or 
external parts of iron ships from corrosion, or from animal or vegetable 

matter.” 

747. EDWARD PELLEW PLENTY, Newbury, Berkshire, ‘‘ Improvements in the 
construction and arrangement of steam engines for the propulsion of boats 
and other vessels.” 

752. GEORGE SMITH, St. George’s-terrace, Headingley, Leeds, Yorkshire, 
“ Improvements in the preparation of soap, adapted more especially for the 
scouring of wool and woollen yarns.” 

755. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in rotary engines and pumps."—A communication from 
Dexter Davis Hardy, Covington, Kentucky, U.S.—15th March, 1867. 

762. JOSEPH GRUNDY, Wolatenholme Hall, Lancashire, **Certain improve- 
ments in apparatus applicable for the prevention of smoke.”—16i March, 
1867. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 

2332. T. BALDWIN, Bury, Lancashire, “‘ Improvements in steam boilers, and in 
apparatus connected therewith.” —Dated \ith September, 1866. 

This invention is intended to obviate the use of large valves, heavy weights, 
and strong springs, and consists in making the surface of the valve and its 
seat a curve varying in breadth and curvature, as may be required. The 
invention cannot be described without reference to the drawings. 

2339. G. T. BOUSFIELD, Loughborough Park, Brixton, Surrey, “ Apparatus 
applicable to marine steam boilers."—A communication.—Dated \\th Sep- 
tember, 1866. 

This invention cannot be described without reference to the drawings.— Not 

with. 


2366. A. OLDHAM, Newton Moor, Cheshire, “ Metallic pistons .’’—Dated 14th Sep- 


tember, 1866. 

This invention is designed for the purpose of maintaining a steam-tight joint 
between the packing rings of pistons and the interior surface of the cylinders 
within which they move. The improvements consist in the peculiar external 
formation of the Inner expanding ring, and of the corresponding internal 
formation of the outer or packing ring. The inventor employs the ordinary 
and well-known spiral expanding ring, and instead of making its periphery in 
a vertical plane, he bevels the periphery from the centre of depth inwards 
towards the top and bottom, and afterwards removes or turns out a right 
angular recess round the and bottom of the ring. The inner surface of the 
packing ring (which is a double ring cut across diagonally) is formed exactly 
in the reverse of this configuration, so as to cor . when fitted into each 
cther, with the periphery of the expanding spiral ring; the requisite com- 
pression of the whole being effected by the piston cover, which is either 
screwed down by screws or may be screwed round the piston rod, on which 
a thread is formed for the purpose. By this arrangement the inventor is 
enabled to dispense with the “stop pieces” usually employed with the 
segmental packing rings, and the piston may be made of greater depth than 
has hitherto been practicable.—Not proceeded with. 

— =. DUNN, Tipton, Stafford, “ Water tuyeres.”—Dated 15th September, 


The use and employment of water tuyeres in fron furnaces is well-known , 
but it is found from experience that the heat of the furnace becomes sometimes 
80 excessive that water cannot circulate freely through the tuyere. When the 
free circulation of the water ceases steam becomes immediately generated, and 
an explosion of & very destructive character frequently ensues. When the 
steam is not suffici to cause an explosion, the nose of the tuyere 
is burnt and is generally damaged so much as to be afterwards practically 
useless. Now the object of this invention is to remedy these evils by the 
means hereinafter explained. Attached to and communicating with the dis- 
charge pipe is a piston working in a cylinder, arranged in such manner that, 
when the water has free circulation, a valve hed to the said apparatus 
shall be open, so as to allow the stream of water to run through ; but should 
the water cease to flow the said valve is closed, the piston falls, and the steam 
or foul air generated is directed to a whistle or other signal which instantly 
calls the attention of the attendant to what is going on. The same result 
follows when the flow of water is not altogether stopped, but when the heat of 
the furnace is so great as to generate steam in the tuyere. 











aus Class 2.—TRANSPORT. 
neluding Railways and Plant, Road-Making, Steam Vessels, Ma- 
eed ~ ~$rcamaes Sailing Vessels, Boats, Carriages, Carts, 


2288. W. CATHBERT, Doncaster, “ Steam whistles.”—Dated 6th September, 1866. 

This invention consists in carrying through the crown of the bell, and 
through the tongue, a rod, the lower end of which carries a valve which is 
kept raised either by a spring or by the pressure of the steam ; the upper end 
of the rod extends a short distance above the crown of the bell, and a lever— 


Which is hinged to a projection attached to the nut on the crown or otherwise 
—bears upon the top of the rod. When it is required tofsound the whistle this 
lever is pressed down by hand or otherwise, 80 as to force dowa the rod, and 
thereby open the valve; the steam is thus allowed to escape through the ordi- 
nary apertures and sound the whistle. The invention further consists in con- 
structing a double-toned whistle as follows:—The patentee employs between 
the bell and the tongue a cylinder, the diameter of which is equal to that of the 
mouth of the beil ; this cylinder is connected to the central support of the bell 
and tongue by a bridge or arms; the bell is kept at about a quarter of an inch, 
more or less, above the cylinder by means of a spring. When the ordinary shrill 
whistle is required, the patentee presses down the rod by means of a lever, as 
before exp'ained ; but when a fog or guard signa! is required, he presses down a 
second lever, which, at the same time that it forces down the rod to open the 
valve, also forces the bell down upon thecylinder, and a duller or less shrill whistle 
is thereby produced. The whistle can be sounded by thedriver or fireman on the 
foot-p!ate by hand, or by the guard from his van by means of a wire or spring 
communicating with it. 
2294. T. Berney, Bracon Hall, Norfolk, ** Construction of ships, &c.”—Dated 
6th September, 1866. 

This invention consists in forming longitudinal stringers, and also ribs and 
keels, and stems of vessels, of lattice beams and girders; also in similarly 
forming the longitudinal! deck girders, and also in constructing the minor deck 
cirders of which these are formed; but the minor girders are differently 


braced ; also in similarly forming the main longitudinal girders or deck beams; | 


also in forming lattice girders by connecting together the lower members of 
the rib girders by incline bars running from one to the other, and forming, as 
it were, ‘a herring-boning between them; also in forming lattice or other 
braced girders of the pairs of strut bars of the main central keel girder, and in 
forming them, or some of them, as main central ladders. Also in the employ- 
ment of a lattice girder to give lateral support to a ram head or stem frame. 
Also in framing a ram head by the combination of several longitudinal lattice 
braccd stringers with the stem post, and also of other parts of this invention, 
the voluminous details of which we cannot devote space to here. 

2295. A. H. HART, Gresham-street, London, “ Apparatus for signalling on 

railway trains.” — Dated 7th September, 1866. 

Tn performing this invention a strong metallic tube is extended along the 
top or other convenient part of each of the carriages of the train ; the ends of 
the tube of one carriage being connected by flexible air tight pinctions, with 
There is thus 
formed an air tight tube extending from end to end of the train. The said 
tube terminates at one end on the tender of the engine, and at the other end 
on the guard's van. The ends of the tabe are open. Near each end of the 


| tube is a lever or spring arm turning in a vertical plane, and carrying a closing 


plate or plug which fits air tight against or inside the end of the tube. An 
exhausting pump is connected with the tabe, and hy working the said pump 
after the said closing plates or plugs have been brought against or introduced 
into the open ends of the tube, the diminished pressure within the said tube 
causes the said closing plates or plugs to be fixed against the ends of the tube 
by the pressure of the atmosphere. The levers or spring arms carrying the 
closing plates or plugs are provided with hammers or strikers, which, when the 


| levers fall, or the spring arms are at liberty to move by the liberation of the 


| attention of the guard or driver. 


| covering or uncovering the opening by a sliding motion in a vertical plane. 





closing plates or plugs from the ends of the tcbe strike bells, and call the 
i The liberation of the closing plates and the 
consequent signalling is effected by the passengers in the train in the following 
manner :—At the required positions on the tube lateral openings are made, 
each of the said openings being provided with an air tight plate, capable of 
By 
pulling a handle or cord the sliding plate may be raised or moved from off the 
opening by a passenger in the same train. 

2302. J. and W. KITCHEN and S. SAMUELS, Accrington, “ Railway brakes.” — 

Dated 7th September, 1866. 

This invention is designed for the purpose of actuating the brakes of railway 
carriages by the direct action of steam; also for placing them solely under the 
control and manngement of the engineer; and the improvements consist in 
the employment of a steam cylinder conveniently placed on the *‘ tender” of 
the engine, the piston rod of which is in direct connection with the brakes of 
the carriages, through the medium of connecting bars or rods specially 
arranged. —Not proceeded with. 

2327. W. J. CURTIS, Holloway, “* Apparatus for steering steam vessels.”—Dated 
10th September, 1866. 
This inveution cannot be described without reference to the drawings. 





Class 3.-_F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

2246. J. OWENS, Chadderton, Lancashire, *‘ Looms.”—Dated 31st August, 1866. 
Th‘s invention relates to that description of looms for weaving known as the 

Jacquard, and is designed for the purpose of weaving different patterns or 

designs with greater facility, by means of a novel arrangement and construc- 

tion of apparatus, which constitutes the intermediate mechanism that forms 
the connection between the ordinary perforated cylinder and the shafts of the 

healds, and upon which depends the various motion of the healds. The im- 

provements consist in the employment and use of a novel description of 

mechanism to determine the rise and fall of the healds. 

2249. J. C. GREENWOOD, Bradford, ** Animprovement in certain textile fabrics,”” 

—Dated \st September, 1866. 

This invention relates to certain textile fabrics known as “ melange fabrics,” 
or fabrics in the manufacture of which a particular kind or mixture weft is 
used, called *‘ melange yarn,” and the improvemeut consists in printing such 
fabrics in various ornamental designs and colours, after the manner of ca)ico 


| printing, by which the inventor obtains novel and beautifnl effects on this class 


of fabrics not heretofore produced.— Not proceeded with. 
2258. M. KNOWLES, Blackburn, “ Looms,”"—Dated 3rd September, 1866. 
This invention cannot be described without to the d ing: 
2275. G. Lowry, Salford, ** Machinery for spinning flar, &c."—Dated 4th 
september, 1866. 





The object of this invention is to simplify and improve certain parts of a 
spinning frame for flax and other like fibrous materials where the rove is 


| shaken out and firmly delivered from the machine. 


o'd system of hooks worked by hand) provided with chain boxes in connection 
with expansion rollers for regulating the said chains to the required width of 
the cloth to be cut. The action in either case is as follows :—Upon giving 
motion to the machinery the cloth is first brought forward by the chains (being 
pressed upon the pricks by brushes) ; it is then tightened from list to list, and 
cross raised or cut, and so on in like manner, until the whole of the sald cloth 
has been passed or transferred from the supply to the receiving roller. 
2308. C. CATLOW,, Burnley, Lancashire, “‘ Looms.” —Dated 8th September, 1866. 
This invention relates, Firstly, to further improvements in the “taking up 
motion” for which letters patent were granted to W. Hudson, C. Catlow, and J. 
Dodgeon in the year 1863 (No. 1994), and consists in the use and employment 
of arod or “ tension roller” extending along the periphery of the “ emery 
roller,” and attached by a link or connecting rod at each end to the shaft of the 
“ cloth roller,” the cloth passing over and wader the tension roller, and on the 
emery roller, from thence to the cloth roller. As the cloth roller increases in 
diameter, the links or connecting rods which support the friction roller allow 
the said roller to descend on the periphery of the emery roller, thus maintain- 
ing an uniform tension or drag on the cloth at the varying diameter of the 
cloth roller. Secondly, the improvements relate to the use and employment 
of weights or springs applied to the friction or drag rollers of the “ delivery 
motion ” (delivery of yarn from the beam), the friction of the warp actuating 
the said rollers, instead of actuating such rollers by means of gearing, as 
heretofore. Thirdly, in the application and use of a bell-crank lever and cords 
for the purpose of obtaining the necessary drag on the warp. From one arm 
of the said lever (which level works on a stud) is a cord passed over a pulley, 
and attached to one end of the warp beam ; to the other arm of the said lever 
is attached a weighted rod or bar, and the patentee thus obtains an equal 
weight or drag on each end of the warp beam; this arrangement is applicable 
to existing looms. 
2324. P. J. RAILTON and D. J. WALTON, Blackburn, “ Machinery for twisting 
into bands cotton, linen, woollen, silk, hemp,or wire.”’—Dated \0th September, 
1866 


In performing this invention the inventors make a square frame of wood or 
metal, in the front of which they place any number of fiyers or spindles, under 
which is a bobbin, and below which is a traverse; at the back of such frame 
is a less number of flyers or spindles for completing the band, the number of 
each being regulated by the number of strands required in the band. In the 
centre of the frame they fix a dram for driving; and on the side of the frame 
is a cam, which acts upon a lever underneath; at each end of such lever is a 
chain which is connected to the traverse above ; and in the centre of the front 
and back spindles or flyers is a pair of rollers, through which the threads pass 
from front to back; these rollers are worked by a pair of speed pulleys, and in 
the centre of each fiy or spindle is a band running on each roller through the 
guide fixed in the middle of the frame to the rollers at the back. The action 
is as follows :—The inventors take any number of strand: from the bobbins in 
front, thence through the flyers or spindles through guides in the middle of the 
frame to the centre roller at back, thence through the back flyer or spindle to 
the bobbin below; the front spicdies will run in an opposite direction to the 
back spindles. Thus it will be seen that the strands and bands are twisted at 
one and the same time without changing.—Not proceeded with. 





Class 4—-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, dc. 
2348. J. DAVEY, Wisbeach, Cambridgeshire, “ Threshing machines.”—Dated 12th 
September, 8866 
The first of these improvements relates to a novel construction of straw 
shaker or apparatus whereby the straw, after the grain has been beaten out, is 
The improved straw 
shaker consists mainly of a sector bar or bars provided with teeth, prongs, or 
tines, and to which a compound motion is imparted by mounting the sector 
bars on a pivot or shaft which is connected to a horizontal bar, to which a 
reciprocating vibrating motion is communicated by means of a crank or a con- 
necting-rod and crank on the axle of a rotating spiked roller. This latter 


| rotates in a kind of cage provided with gratings or combs consisting of vertical 





| drawn out or elongated, and consists in adopting adjustable bearings for the | 


ends of the axle of the top pressing roller to work in ; also in constructing the 
saddle to hang by an adjustable bearing upon the axle of the top pressing 
roller, or upon a suitable rod or bearing provided for the same. The length of 


| the saddle is capable of adjustment by means of a screw and nut attached 


thereto, in order to suit the length of reach required for spinning different 
classes of material. Also in the bolster or bushes on which the 
spindles run in spinning or roving frames with a loose washer, which has its 


| upper edge rounded in contact with the collar on the bolster suitably shaped to 





receive it, so that, on screwing the bolster to the rail, the round edge of the 

washer permits the bolster to be adjusted to any little inequality in the bore or 

other like derangement. 

2289. J. SMITH, Keighley, York, “ Improvements in the making of wool guards, 
coverings of gill boxes for the preparing and drawing of wool, silk, mohair, 
é&c."— Dated 6th September, 1866. 

This invention consists in the manufacture of the back guard or wool guard 
covering with a joint or hinge, so that it can be raised up in the manner of a 
lid without any unscrewing, and can be as easily reclosed. The shape of the 
guard will be slightly altered to admit of its working upon the joint or hinge.— 
Not proceeded with, 

2290. W. SELBY, Nollingham, “ uf tal lace in twist lace 
machines.” — Dated 6th September, 1866. 

For the perposes of this invention ordinary warp threads and extra warp 
threads are used, and different meshings and weavings are formed ; one sort of 
meshing or weaving is produced by the twisting and weaving of the ordinary 
warp threads with their bobbin or carriage threads, and another sort of 
meshing or weaving is produced in the same laces by the twisting of the extra 


warp threads with the bobbin or carriagethreads. All 


ws, fart 





e of or 


warp may be of different 
colours from, or of the same colours as, the ordinary warp threads. In work- 
ing according to the present invention the ordinary warp threads are caused 
from time to time to twisting with their carriage or bobbin 
threads, and the extra warp threads are made to work with the bobbin or 
carriage threads thus disengaged from working with their ordinary warp 
threads until the desired meshes, figures, or weavings have been produced by 
the combined working of the extra warp threads, and the carriage warp threads 
are again caused to twist with their bobbin threads, the extra threads are 
carried over the face of the fabric, and are afterwards clipped off, or they are 
made to work into and ornament the work produced by the ordinary warp 
threads with their carriage or bobbin threads. The ordinary warp in 
those parts or localities where the extra warp threads for a time work with 
their bobbin or carriage threads are clipped off. 
2292. J. BULLOUGH, Accrington, “* Looms.”—Dated 6th September, 1866. 
This invention consists in various improved contrivances and its 
of mechanism for enabling a shuttle, in which the weft is broken or absent, to 
be changed for another shuttle having weft, without stopping the loom, and so 
continuously as long as the loom is at work, or unti! any given nnmber of 
shuttles is exhausted. The invention cannot be described without reference 
to the drawings. 
2297. J. and J. W. ASQUITH, Leeds, “ Machinery for cross raising the pile or 
nap of woollen and other clothes or fabrics.” —Dated ith September, 1868. 
This invention consists in employing, in combination with a cross 
cylinder or cylinders, an arrangement of endless chains provided with spikes 
or pricks for — motion to the cloth and stretching the same across the bed 





bars between which the spikes or tines of the roller pass when it rotates, and 
in so doing will catch hold of and carry forward the straw as it is delivered 
from the delivery plate, which consists of a grating of longifudinal bars so that 
the grain and chaff may fall through and be separated from the straw. The 
tail end of the sector is connected by a rod to another crank, so that it may be 
rocked on its centre at the same time that it is carried to and fro by the crank 
on the spiked roller shaft. The shog boards are actuated by cranks and con- 
necting-rods, and rest upon bars which are connected to flat springs made 
either of metal or of india-rubber. These springs are placed below the shog 
boards instead of at the sides of the machine, as is usual. They are, therefore, 
more conveniently placed than heretofore, and the inventor is enabled to 
reduce the number of springs required. The next improvement consists in 
adapting to the axle of the corn elevator one or more fans or blowers. The 
elevator is divided longitudinally by a central partition, and the blast from the 
additional fans or blowers is made to issue,below or at a lower level than the 
delivery aperture of the elevator, so that it will give the corn a second or third 
dressing. By this means the separate fan or blower driven by separate gearing 
may be dispensed with.—Not proceeded with. 

2358. R. B. RicHEs and C. J. WATTS, Norwich, “ Horse hay rakes.”"—Partly 

a communication.— Dated \4th September, 1866. 

This invention consists in making the rake self-acting when required, so that 
no hand labour is required as usual in the operation of turning over, the rake 
being merely drawn over the ground by a horse or horses, and the turning over 
of the rake being effected by the mechanism when putin gear. For this pur- 
pose a toothed wheel on the main wheel shaft or axle is arranged to gear with 
a similar wheel on a shaft on which is mounted a cranked wheel, connected 
with a slotted connecting rod, with a lever which is connected to the shaft or 
axle for working the teeth of the rake, and has a joint at or near a slotted 
guide bar through which the teeth of the rake pass. By this arrangement, 
when the crank wheel has been put into gear by the attendant, that wheel will 
be caused to revolve as the rake is drawn over the ground, and the teeth of 
the rake will be worked up and down, thus discharging the hay with- 
out any action on the part of the attendant. 

2376. W. CREASY, Bedfield, Suffolk, “ Apparatus for drying or otherwise treat- 
ing grain and other substances .”— Dated \5th September, 1866. 

This invention consists in modifications of hinery i i by the present 
patentee and patented the 19th December, 1865, with the view of more readily 
dealing with large quantities of grain, in which case it is essential to render the 
appliances for loading and discharging as perfect as possible. To this end the 
present invention consists, First, of an arrangement of an inner and outer 
cylinder, composed of wire cloth or perforated plates, between which cylinders 
the grain or other material to be treated is fed, either through an ordinary 
hopper regulated by a sliding or hinged valve, or ordinary feeding roller, the 
one cylinder being made to revolve more rapidly than the other, and one or 
both carrying arms or projections which may be spirally disposed, so as to 
cause progression of the grain from one end tothe other. Hot air, gas, or 
steam, or other fluid or liquid is passed through the centre of the inner cylinder 
and is forced or drawn through the said grain, and so through the outer cylinder 
into a casing which surrounds the same, or the action may be reversed, the hot 
air or other fluid passing through the outer cylinder, and being discharged 
through the centre of the ianer one. The invention consists, Secondly, in 
carrying two perforated cylinders, as above described, but only giving motion 
to one of them, this motion being sufficient only to cause the necessary progres- 
sion of the grain. The invention consists, Thirdly, in constructing an endless 
band of perforated plates hinged together, or of wire gauze, or other suitable 
material, such band ing boards or upon it, between which the 
grain is made to lie. The band is caused to travel by passing over two rollers, 
and the grain is made to fill the spaces between the said paddies by means of a 
hopper and arrangement as before described. Beneath the lower portion of the 
band a perforated bottom is placed, so that when the grain is inverted by pass- 
ing round the roller furthest from the feeding end, it falls on the perforated 
bottom, and is drawn along it by the action of the paddles. A division is 
placed between the two rollers in line with their centres, so that hot air may 
be made to pass through the grain on the upper part of the band, and also 
through the perforated bottom and through the grain upon it, the vapour pass- 
ing away from the said grain through the lower portion of the band, and below 
the division between the rollers before described. The 
Fourthly, in the introduction of pipes into the casing of the machine, which 
may be heated by steam or otherwise when the air direct from the stove is 
objectionable In the last arrangement bed these pipes would lie between 
the two parts of the endless band or chain of paddies, the vapours passing off 
at the sides, that is, when the bandis placed vertically. The invention consists, 

, in arranging the trays described in the sp jon of the former 
patent so that the hot air or other fluid shall be made to pass through single 
trays of the grain or substances to be treated instead of through several of 
them, proper inlets and outlets being for this purpose; and further, 
that a series of rotating spindles with suitable projections upon them are 
arranged for the purpose of keeping the grain stirred or moved while lying upon 
the fixed trays. These stirrers may be driven in any convenient way, and 
poe ed te, yp pe ne a ag ge areattached. To 
further facili - ; 














invention hollow or double, the sides 
as to allow air or other fluid to pass through them. 
2394. W. E. GepGe, Wellington-street, Strand, London, “ Apparatus for sepa- 
rating grain from straw.”—A communication. —Dated 18th September, 1866. 
This invention cannot be described without reference to the drawings. 


Class 5.—-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2386. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Manufacture of bricks, 
tiles, &c.”—A communication. —Dated 16th , 1866. 
This invention relates to a peculiar arrangement and combination of me- 
chanism for moulding and compressing bricks, tiles, and similar articles com- 
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A to this jon a moulding and | 
d securely fixed 4 a main framing, and having an 
opening in t in the top which communicates directly with a feeding per. The 
clay or brick earth is thrown into this hopper in the state in ‘which it is dug, 
and is sufficiently compressed in a vertical direction in the mould box by the 
ane of the clay or brick earth contained in the hopper above. A horfzontal 

is imparted to the material by means of a sliding piston which 
fills, the box, and is actuated by a crank and connecting-rod. The end of the 
box opposite this piston is caused to open and close, viz., to recede from and 
advance up to the mouth of the box by means of sliding rods, which are 
actuated by cams on the crank shaft, and by the joint pin of the connecting-rod 
and piston which works in slots or along openings made for that purpose in the 
sliding rods. The cams are so shaped as to keep the end of the box closed 
whilst the piston is advancing and compressing the material, and to release or 
open the same just before the piston completes its stroke, the latter portion of 
the stroke of the piston serving to open the end of the box by the contact of 
the joint pin above referred to with the end of the oblong slots or openings in 
the sliding rods, and tends also to force out the moulded brick or other article 
on to a pallet or pallets suitably placed to receive it. These pallets may be 
connected to weighted levers, or to vertical sliding spindles, acted upon by a 
cam or cams, which, so soon as the brick is deposited upon the pallets, depress 
the said levers and pallets, and cause the brick to be deposited upon an endless 
travelling apron, situate beneath the moulding box, and between the said 
pallets, and serving to carry away the moulded articles as fast as they are pro- 
duced. So soon as the brick leaves the pallets they rise again, by the action of 
counterweights on the levers, to their former position opposite the mouth of 
the mould box in readiness for a fresh brick. Motion ts imparted to the cams 
which actuate the paliet levers and to the endless travelling apron by means 
of an endless chain and chain pulley on the main crank shaft of the machine. 
A large spur wheel, also keyed on this shaft, gears into a spur pinion on a first 
motion shaft, which is provided with the usual fast and loose driving pulleys, 
and with a fly-wheel, thus enabling the machine to be driven by steam orother 
motive power. If perforated bricks or articles are to be moulded in this 
machine, one or more perforating spindles are caused to work through the 
movable end of the mould box, and to enter the clay in the said box before it is 
expelled., These perforators may be carried by a horizontal bar, to which a 
to-and-fro motion may be imparted either by hand or by any obvious arrange- 
ment of self-acting mechanism. 
2396. H. J. NEWCOME, King William-street, London, “‘ Apparatus for heating 
and warming buiidings.”— Dated 18th September, 1866. 

In performing this invention the inventor affixes to the top of a close stove | 
a short upright pipe, serving as the flue of the stove; to this pipe he connects | 
horizontally two, four, or more circular hollow boxes, each fitted with a sliding | 
damper, the said dampers being placed at an angle sideways, so that the edges 
of the damper shall touch or nearly so the top and bottom of the said box, and 
at the same time leave a free passage for the smoke to pass up the pipe or flue 
aforesaid into the box when the damper is pushed overthe opening or open end | 
of the said flue, thus compelling the smoke and heat to circulate in the said ; 
box, and pass thence into the next uppermost box, and so on through each box, 
thereby heating the entire surface of each box, and the air which comes into 
contact therewith. When all the dampers are pulled outwards, the smoke and 
heat will then pass direct up the chimney or fine, and not circulate in the 
aforesaid boxes, so that, according to the extent to which the dampers are 
pulled out or pushed in, so as to cover or uncover the openings in the flue, 
more or less ; by these means the temperature of the room in which the appa- 
ratus is may be regulated. The above apparatus is intended to be portable, 
and when required for use has simply to be placed near an open fire-place, so 
as to lead the upper end of the flue of the apparatus into the flue of the 
chimney.—Not proceeded with. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, cc. 
2267. E. Russ and H. and E. HAMMOND, Winchester, “ Fire-arms.”"—Dated 
3rd September, 1866. 

In carrying this invention into practice the patentees unite to or form in a 
piece with the breech end of a muzzle or barrel, a metal plate shaped thus —, 
to receive a solid plug or breech hump, as hereafter described. They hinge the 
plug to the side of the metal bed, and along which latter the plug has a slight 
lateral motion. The rear end of the plug has inserted in it a cam, lug, or 
tumbler receiving motion from a lever on the top and outside of the said plug. 
This cam or lug, when the breech is locked, enters an aperture or slight cavity 
formed in the rear end of the metal bed plate, while the forward end of the 
plug enters a recess formed or cut in the forward end of the metal plate. In 
this manner the plug is firmly held (and at the same time secnred by the cam 
or plug) within the flat metal plate before described. In an arrangement 
where the patentees employ a central fire cartridge they form a cavity in the 
plag in which they insert a pin or needle, and round which a helical spring is 
placed ; one end of this spring abuts against a plate screwing into the face of 
the plug, and the other against the base of the chamber containing the spring. 
The rear end of the needle striker or pin has a notch cut in it, and into which 
the cam or lug takes,so that, as the said cam ‘sturned by its lever, it draws 
vack the pin or needle -contracts the spring which surrounds it and hides or 
conceals the point of the needle or striker within the breech plug. There is a 
rod in the breech plug through which the pin or needle passes, the latter having 
a notch formed in it into which a fork or corresponding notch on the former 
takes asthe pin or needle is being drawn back, a spring keeping the fork in the 
notch on the lever; in this position the pin or needle cannot move until the 
fork is raised out of the notch, and this is accomplished by a lever in connec- 
tion with an ordinary trigger being caused to press against the lower end of 
the rod through which the needle passes; and thus raised, the needle is re- 
leased, and the spring drives the point of the needle against the centre of the 
cartridge in the barrel. The arm may be locked by placing a slide or bolt over 
or in the plug to !ock the stricker or rod, so that the trigger cannot act thereon 
until the same is released. By the use of a needle working in the manner 
described the ordinary lock is dispensed with. The cartridge is withdrawn by 
an extractor which slides at the side of the arm in front of the breech plug, a 
spring forcing it Dack as the breech is opened, and, consequently, driving the 
expended cartridge case out. 

2272. C. REEVES. Birmingham, “ Cartridge case extractors for breech-loading 
Jire-arms.”—Dated 4th September, 1866. 

These improvements are applicable to breech-loading fire-arms in which the 
breech is opened and closed by a block or closer hinged to the side of the barrel, 
as well as to fire-arms in which a sliding plug or plunger is employed to open 
and close the breech. The invention, as applied to a barrel breech-loading 
gun having a hinged block or closer, is carried out as follows:—-At the mouth | 
or entrance to the breech end of the barrel a recess is made, in which recess | 
the extractor slides, the said extractor consisting of a square or cylindrical | 
tod having a cross piece or hook onitsend. This cross piece or hook lies flush | 
with the end of the barrel, and has the necessary depression in it into which | 
the flange of the cartridge case enters when placed in the breech of the barrel. | 
The sliding motion of the extractor to expel or start the exploded cartridge 
case from the barrel is effected by means of a cranked or bent lever situated on 
the side of the gun. The said lever moves in a vertical plane upon an axis 
situated nearly under the extractor, the long arm of the said lever being nearly 
horizontal, and the short arm nearly vertical. The end of the short arm of the 
lever is connected by a pin and slot with the front end of the rod of the ex- 
tractor. The long arm of the lever is made into a handle. After the gun has 
been discharged, and the hinged block lifted from the breech end, the handle 
or long arm of the lever is depressed, its short arm is thereby moved toward 
the butt end of the gun, carrying with it the cartridge extractor, and the ex- 
ploded case is started or extracted from the barrel. On the removal of the 
hand from the handle of the lever, the hook or acting part of the extractor is 
returned to its position in the mouth of the barrel by the pressure of a spring, 
or the hanéle of the lever may be raised by hand. The lever described for 
working the extractor may be placed on the right or left hand side of the gun, 
or on the underside of the gun. Or the extractor itself may work on the 
underside of the gun. 

2279. J. LEETCH, New Church-street, Paddington, ‘‘ Breech-loading fire-arms.” 
—Dated 5th September, 1866. 

This invention has for its objects the construction of a new form of breech 
to enable a central-fire cartridge containing its own ignition to be inserted at 
the breech end of the barrel, and a similar but effective mechanical arrange- 
ment for withdrawing the exploded cartridge case. The inventor effects these 
objects in the following manner. He leaves the ordinary gun barrel slightly 
thicker at the breech end than at the other, and between the breech and the 
firing point he cuts a slot sufficiently large to admit the cartridge. Into this 
slot he fits what he calls a “ top piece,” at the front end of which is placed a 
movable jointed cone, to which is attached a rim forming about half a circle, 
and into this semicircular ring or rim the projection on the base of the car- 
tridge falls. The top piece is then pushed forward, carrying with it the cone 
and cartridge to their proper place in the barrel. The top piece is then shut 
down, and forms a solid resisting point for the concussion consequent on the 
discharge of the gun. The top piece is held firmly in its position by a self- 
acting bolt which prevents it from moving till the lock is brought to half cock ; 
then the top piece may be again lifted and drawn back, when the cartridge 
case, following the cone, is brought altogether out from the barrel opposite the 
slot, and can easily be thrown away from the gun; another cartridge can now 
be intreduced, and the top piece again closed ready for firing. The safety and | 

of this insures the greatest possible facility in loading and | 
withdrawing the cartridge case, ner ‘Gites the greatest rapidity in 
firing is attainable.— Not proceeded wit 


lass 7. —FURNITURE . AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, & 
2335. F. C. Lewis, Brixton, “ Pianofortes. ”— Dated Vth n Sipenter ‘1866. 
This invention cannot be described without 
proceeded with. 
2343. J. C. BRIGHT, Stepney-gr 





. posed of clay or brick earth. 
essing box is 























~ ares, ae and 


‘een, London, 
ornamenting articles of harmiture.”—Dated 12, th September, 1866 | 
This invention consists in the employment of porcelain, earthenware, slate, 


| instance of application may require. 


glass, iron, tin, zinc, bone, and ivory, for the purpose of manufacturing, 
decorating, and ornamenting furniture. As applied to dressing-glasses, chimney 
or pier glasses and picture frames, the patentee proceeds ¢ the a 





2341. B. LIETAR, Royal Holel, Blackfriars, London, “ Welding iron upon iron, 
steel upon steel, and iron upon steel.”— Dated \2th September, 1866, 

The objects of this invention are effected by the employment of the follow. 

ion :—One kilo. filings of iron or steel, 100 grammes salt of ammo. 





manner :—For a dressing glass he takes a plate of p 
either of the above materials may be used, and inserts or lays itina frame rs 
form the support or rest for the standards of the glass. The porcelain may be 
ornamented with designs, in colour or otherwise, as is well known. 





Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2230. J. DAvis, Southsea, Southampton, ‘* Treating limestone and applying the 

products for purifying and rendering water palatable.”—Dated 29th 
A , 1866. 

This invention has for its objects improvements in the preparation of sub- 
stances to be used for purifying water, and imparting to it and other beverages 
a salutary briskness, as also in the production of materials suitable for 
ornamental objects, and the constructive designs of the builder and architect. 
For the purpose of carrying out the invention the inventor employs, First, 
limestones, magnesian or otherwise, together with or without the carbonates 
of soda and potash, or one of them, which substances he reduces to the caustic 
state by calcining them in a retort or retorts, made either of metal, mixed 
metals, or burnt earths. The specification of the invention is too voluminous 
to be quoted here in detail. 

2236. J. M- MELLOR, Broadway, New York, U.S., “* Softening, disintegrating, 

and bleaching vegetable fibres.” — Dated 30th August, 1866. 

The patentee claims, First, the use and application of the softening and dis- 
integrating solution described, viz.,the combined solutions of carbonate of 
soda or sal soda, or other alkali, and lime water, with or without the combined 
use of electricity or ozone for the purpose of softening and disintegrating 

getable fibres, jally as described. Secondly, the use and application 
of the bleaching solution di ibed, viz., the bi of chloride of 
lime and carbonate of soda or zal soda, or other alkali, with or without the 
combined use of electricity or ozone, for the purpose of bleaching vegetable 
fibres, substantially as described. Thirdly, the use and application of electricity 
separately or in combination with any suitable substance for softening, dis- 
integrating, and bleaching vegetable fibres. Fourthly, the use and application 














of ozone ly or in combination with any suitable substance for softening, 
lisi ing, and bleaching vegetable fibres, substantially as described, 
2241. H. E. NEWTON, Chancery-lane. London, “ Treating and preserving 


beer, &c.”—A communication.— Dated 30th August, 1866. 

This invention, as applied to the treating and preserving of beer, consists in 
heating the beer ‘used in a close vessel, and then as suddenly cooling it.— 
Not — with 
2255. VICKESS, Liverpool, “ Apparatus for facilitating the moving of moulds 

ph the draining of syrup from the sugar solutions and sugar in the said 
moulds in the manufacture of sugar.’— Dated 3rd September, 1866, 

The object of this invention is to lessen the amount of hand labour at pre- 
sent necessary in moving moulds in sugar houses; to prevent spilling and 
waste of sugar from the said moulds after filling; to enable the moulds when 
filled to be readily got into position and left at rest, so as to allow the draining 
away of the syrup to take place ; and to allow the different qualities of syrup 
or drainings from the moulds to be conveyed away, when desired, to proper 





niac, sixty grammes of borax, fifty grammes of balsam of copayoa or 
copaiba. The inventor calcines the whole, and reduces it to fine powder, 
For an ordinary solder one of the pieces of iron or steel is heated to a Ted 
heat, and after the part to be soldered has been carefully cleaned with a file or 
wire brush, the composition is spread upon it, and the second piece at a white 
heat is immediately placed upon it, and the two welded together.—Not pro. 
ceeded with, 

2355. L. BING, Bishop Stortford, a ** Determining the actinic power of 

light.” — Dated \3th September, 1866. 

The object of this invention is to measure ro actinic power of light numeri. 
cally in the same manner that for the p of 
photography and other oe meng investigation. To 
this end the inventor d medium, varying in 
transparency from the unit to ‘ow required degree of opacity, and to this 
medium he applies a sensitised strip or sheet of paper, placing it under the 
transparent medium for the purpose of exposing it to the action of the light, 
and thereby obtaining an indication of the power of the actinic rays. By this 
means the photographer is enabled to decide with precision the length of expo. 
sure required for his —_ or printing paper to obtain certain determined 
results.-— Not proceeded with 
2362. G. ROBINSON, Welbeck- street, London, ** Production of ammonia, baryta, 

and strontia.”—Dated 14th September, 1866. 

This invention consists, First, in an improved process for the production and 
of , in the of this process with 

that hitherto practised for obtaining bary ta and strontia in a caustic form from 
the carbonates of those bases; Thirdly, in an improved mode of obtaining 
caustic baryta and strontia from the sulphates of those bases; and, Fourthly, 
in the collection and utilisation in any or all of the preceding processes of the 
volatile matters resulting from the decomposition of the bituminous coal 
employed. In the prep of ia by this improved process the 
inventor proceeds as follows :—Carbonate of baryta or caustic baryta, or car- 
bonate of strontia or caustic strontia, is first intimately mixed with coal, char- 
coal, or other carbonaceous matter, and heated for some time to whiteness in 
a close retort or furnace. On withdrawing the charge and bringing water or 
steam in contact with the red hot mass. fumes of ammonia are copiously 
evolved, and are to be collected and fixed in the usual manner. On further 
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| adding a quantity of hot water to the same mass, the caustic baryta or strontia 


and separate receptacles. On the floors of the rooms, or places where the | 


moulds are used, the inventor fits or places lines of rails or ways, turntable and | 


carriage carriers, and provides suitable carriages, each constructed to carry a 
number of sugar moulds, to run thereon. The mould carriages are fitted with 
wheels suitable for the form of rail or way, and have guides or supports to 
maintain the moulds in proper vertical position; the lower ends of the moulds 
project through the bottom of the carriages, the sides of which are made 
vertical, or nearly so, so that a large quantity can be packed closely together 
and space thereby economised. After a carriage load of properly plugged 


moulds has been passed into the fill-house, and the moulds filled, they are run | 


into the drying or working-off rooms into position, where alongside the rails 
or ways and under the carriage, gutters or runs are disposed or placed to con- 
vey away the syrup which drains from the mother liquor or sugar in the 
moulds. The gutters or runs consist of grooved pieces of metal, or other 
material, placed ata slight incline andin rows, so that one gutter or run serves 
for a line of several moulds resting in their carriage just over them ; the lower 
ends of the gutters or runs discharge into main gutters common to many of the 
shorter ones, and the former lead to receptacles to receive the syrup. When 

it is desired to coilect the different qualities of syrup in separate receptacles, a 

swivel end piece, or a system of taps, both of which are well known, may be 

used.—Not proceeded with. 

2245. A. DE LA GAUTRAYE, Lambeth, London,“ Preservation of wood."—A 
communication.— Dated 3\st August, 1866. 

In performing this invention the logs cr pieces of wood are to be immersed, 
during less or more time, in a bath purposely prepared—that bath must be 
kept boiling until complete penetration of the wood. Such penetration is 
obtained by this liquid solution without pressure or any other means, 
mechanical or not. In a recipient made of wood or metal or of masonry, no 
matter its shape, but of course appropriated to the dimension of the wood to 
be penetrated, a volume of water neceseary for the immersion is caused to boil. 
In the meantime each of the ingredients that are to be combined in the bath is 
dissolving in separate vessels. Once dissolved they are poured in the boiling 
water, and the liquid is kept boiling until the end of the penetrating operation, 
which varies from two to six hours, according to the volume and the essence 
of the woods to be penetrated. After the ingredients composing the baths have 
been put together in the boiling water the inventor agitates the mixture and 
soaks the wood in it. The composition of the bath is as follows :— Per twenty- 
two gallons of water, sulphate of copper, 121b. ; potash, 3lb. 50z. ; alum, 7 oz. ; 
bay salt, 1 1b. 2 oz. ; solution of lime, | Ib. 11 0z.—Not proceeded with. 

2252. A. LEBAUDY, Spring Gardens. Charing Cross, London, ** Solder or compo - 
sition for joining certain metals.”—A communication.— Dated \st Septem- 
ber, 1866. 

This invention has reference to joining or uniting certain metals, such as 
wrought and cast iron and steel, and to repairing defects in the manufacture 
of iron and steel plates, goods, or articles, such as holes, cracks, or other 
failures therein, by joining or uniting the surfaces where the defect occurs with 
a solder, cement, or composition consisting of the hereunder mentioned 
materials, in or about the proportions, and subject to such moderate variations 
as the quantity of composition to be made or applied, or the precise nature or 
The best general proportions of the 
materials, so far as experiment has yet shown, are in parts, by weight, twenty 
of wrought iron filings, two of sal ammoniac, twelve of borax, and one of 
balsam of copaiba, making a total of thirty-five parts, which are to be in- 
corporated by melting together and heating until dry or hard.—Not proceeded 
with, 

2266. C. E. BROOMAN, Fleet-street, London, “Bleaching fibres and fabrics of 
vegetable origin.” —A communication.— Dated 3rd September, 1866. 

In performing this invention the patentee proceeds as follows:—First, the 
fibres or fabrics to be bleached are covered with a layer or coating of peroxide 
of manganese by any of the methods described in the specification. Secondly, 
the fibres and fabrics thus covered are placed in a damp state upon the ground, 
in Meaching houses or places, or upon hurdles or frames, until the reduction of 
the peroxide of manganese is partially or completely effected. Thirdly, when 
this reduction is judged sufficient, the fibres or fabrics are dipped in water con- 
taining in solution either sulphurous or hydro-fluoric acid, or sulpho-azotic 
acid, or any other acid capaple of rapidly dissolving the oxides of manganese, 
or in liquors containing in solution alkalies or alkaline lyes, which at ebullition 
dissolve the oxides of manganese. The acids mentioned more than all other 
diluted acids, rapidly dissolve the oxides of manganese. Fourthly, the fibres 
and fabrics thus cleansed are submitted to the action of alkaline lyes. And, 
Lastly, the fibres and fabrics on leaving the lye are washed and covered again 
with a layer of peroxide of manganese, then submitted to the operations before 
described until the decoloration is complete. 

2269. E. NELSON, Johnson’s-place, Ranelagh-road, Thames bank, London, ‘‘Treat- 
ing vegetable substances so as to render them suitable for the manufacture of 
textile and other fabrics.”—Dated 4th September, 1866. 

This invention consists in the method or methods employed for removing the 
siliceous and albuminous matter with which certain fibrous vegetable sub- 
stances are combined, and this the eo effects by treating the said vege- 
table Substances with argill i matter, either separately or 

d, i j ion with heat applied 1 by steam, either in its simple or 
superheated state, or otherwise by any other convenient and suitable medium, 
by which means he facilitates the removal of the siliceous and albuminous 
matter in such manner as to render the adaptation of the fibre to manufac- 

turing purposes more suitable and than h 

2273. A. PARAF, Manchester, and J. A. WANKLYN, City of —, “ Extrac- 
tron of iodine and bromine from kelp.” —Dated 4th September, 1 

In performing this invention the inventors convert kelp into oxalates and 
other salts by a well-known process, which consists in heating it strongly with 
caustic alkalies. Having done this they obtain thereby a saline mass, from 
which oxalic acid is extracted by well-known processes, and there remains a 
mother liquid, containing all the iodine and bromine originally present in the 

kelp. ¢ iodine and bromine are to be extracted from this mother liquor by 
the well-known processes.— Not proceeded with. 

2278. T. G. WEBB, ya “Furnaces for the manufacture of glass.”— 
Dated 5th September, 1865. 

This irvention cannot be described without to the i 
2298. J. SCHNEIDER, Williamsburg, ae — New York, US., “ Making 

im ed beer and ale.” — Dated th September, 1866. 

This invention consists in pao nb a quantity of hops in an air-tight vessel, 
and extracting from the hops the flavouring principle, or lupulin, by means of 
boiling unfermented beer or ale, which the patentee pours on to and filters 
through the mass of hops. He afterwards runs the liquid through a worm or 
refrigerator, and mixes the said extract or essence of hops in due proportions 
with ordinary beer or ale, 
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contained in it will be dissolved and deposited as crystals when the liquid cools, 
The baryta or strontia so obtained may, after this operation, either be used 
over again to form more ammonia, or applied to other useful purposes. In 
order to obtain caustic baryta or caustic strontia from the sulphates of these 
bases the inventor adopts the following process :—Sulphate of baryta or sul- 
phate of strontia is intimately mixed with coal or other carbonaceous matter, 
and is then heated to whiteness for some time in a close retort or furoace, so as 
to form a sualphuret of barium or of strontium in the usual manner; but while 
the sulphuret of barium or of strontium is still intensely heated, being at least 
red hot, steam or water is to be applied to it. The effect of this application is 
to withdraw the sulphur from the barium or strontium, so as to leave these 
metals in combination with oxygen or caustic baryta, or caustic strontia, the 
sulphur ping either as sulph d hydrogen, if the steam be applied to the 
red hot sulphuret in a close furnace, or as sulphurous acid, if the watery 
vapour be brought in contact with the heated mass in the cpen air, When the 
sulphuretted hydrogen is in this manner formed by bringing steam in contact 
with the hot mass in the furnace, it can readily be burnt into sulphurous acid 
and water as it escapes from the furnace, and be afterwards condensed in any 
convenient manner. The caustic baryta or caustic strontia so formed may be 
applied to the production of ammonia in the manner above described, or may 
be otherwise utilised.— Not proceeded with. 

2374. B. BAYLISS, Pontnewydd, near Newport, Monmouth, ‘* Manufacture of 
tiron.”— Dated \5th September, 1866. 

In carrying out these improvements in the manufacture of iron the patentee 
employs a puddling furnace having a grate and three chambers. In one of 
these chambers he melts or fuses the iron; he then runs it into the second 
chamber, which is of a rectangular form, in which he fines it by the aid of jets 
of air injected into it on each of the long sides of this chamber. He then runs 
the iron so fined into the third or puddling chamber, which is of a circular 
form, and has two doors, one of these doors being an ordinary puddling door, 
by which he introduces the tools and observes the progress of the process; the 
other of them is on the opposite side, and is without the ordinary aperture or 
stopper hole, and is fixed level with the bottom of the chamber. By this door 
he discharges the iron after it is balled or moulded. The tools or implements 
differ from those ordinarily employed. The tool he employs for balling the iron 
has a vertical shaft with two horizontal bars at the bottom, having flat teeth 
fixed between them. When the iron is brought into the balling state, he intro- 
duces another tool similar to this, but having square or V-formed teeth ; with 
the aid of this tool he manipulates the iron till it is brought to the state known 
as ready to ball. He then introduces the balling tool, which consists of a 
vertical shaft, to which is fixed a mould open at the bottom and one end. 
In using this tool he presses into the iron and against the side of the 
chamber, it is then turned round opposite the door set level with the bottom o 
the chamber, when it is made to force the iron so balled or moulded through 
the door, which is raised or opened for the purpose, on to an ordinary vehicle 
or coach by which it is conveyed to the hammer or squeezer. This tool is 
worked by hand. The furnace is, by preference, stationary, and rotary motion 
is given to the puddling implements by suitable mechanical means. The 
circular chamber has a conical cover or top provided with an opening through 
which the tools are introduced, and the vertical shaft works attached to 
machinery by which it is put in motion. 

2380. P. BRASH, Leith,and W. YOUNG, Straiton, Midlothian, “ Manufacture 
of oil from shale and other bituminous substances.” —Dated \6th September, 
1865. 

The crude oil obtained by distillation from shale or other bituminous sub- 
stances is commonly treated with sulphuric acid, and the acid separates a tarry 
matter therefrom. This iaatter has little or no commercial value. According 
to this invention the patentees redistil this tar after the acid has been separated 
from it together, with the shale or bituminous matter, the distillation being con- 
ducted at the temperature and with the precautions which are usual when shale 
or bituminous matter is treated for oil, and by preference, in the manner 
described in the specification of the patent granted to the present patentees 
dated 4th May, 1866 (No. 1278). The patentees prepare the tar for use either 
by neutralising the acid with lime or other base, or by blowing steam into it; 
in this way the acid is washed out and separated from the tarry matter; the 

i may be dered more pl by the addition of salt. The 
purified tar thus obtained is caused to be absorbed by ashes or other absorbent 
material, which will hold the tar and allow of its being charged into the retort 
in a solid form, together with the shale or bituminous matter, or the patentees 
take the tar so far purified, as above described, and having mixed it with 
lime or other alkaline matter, subject it to distillation along with the shale or 
bituminous matter. Or they take the shale or other bituminous matter, and 
having mixed it with lime or other alkaline matter, subject it to distillation 
along with the tar, which is allowed to flow over and through the shale and 
lime during the distillation. 

2392. G. DYSON, Tudhoe, Durham, “ Improvements in the smelting of tron, and 
in the furnaces therefor.” — Dated \6th September, 1866. 

The patentee claims the combined arrangement of cooking and roasting celis 
above an ordinary smelting or blast furnace, in such manner that the materials 
may be dropped whilst red hot into the smelting chamber of the blast furnace, 
and the waste heat and gases produced in cooking the coal be atilised in calcin- 
ing, roasting, and partially reducing the ore preparatory to its being passed 
into the blast furnace. 

2400. A. R. STARK, Woolwich, “Manufacture of gas.”—Dated 18th September, 
1866. 














This invention consists in the — of other mineral matters with coal 
during the destructive distillation in facture of lighting gas, in order 
to obviate the production of a non or —— combustible, deleterious, or 
objectionable gaseous body, such as is formed in ordinary gas, or to decompose 
or convert it into an illuminating gas, whereby the gas resulting from such 
destructive distillation will be purer and give a far more brilliant light than 
gas as usually manufactured. The inventor either places a layer of additional 
—— (hereinafter mentioned) on the top of the coal in the retort, or it may 

be mixed intimately with it, or disposed ia a series of layers; but he prefers it 
placed on the top of the coals. For this purpose he employs a layer of lime- 
stone, iron-stone, chalk, earth, or other similar mineral substance, the effect of 
which will be to decompose or convert the carbonic oxice generated from the 
coal during its destructive distillation into an illuminating gas, or otherwise to 
affect it so as not only to increase the volume of gas generated from a given 
quantity of coal, but also to much enhance the illuminating power of the whole 
product.—Not proceeded with, 








Class 9—-ELECTRICITY. 


Class 10.—MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 
2287. R. 8. M. VAUGHAN, Chancery-lane, London, ‘“‘ Apparatus for cleaning 
and polishing boots, shoes, and knives.” —Dated 5th September, 1866. 

This apparatus is constructed and arranged as follows : —To the lower end ot 
a vertical shaft a circular disc is attached eccentrically, so as to revolve there- 
with, as hereinafter mentioned. The disc is placed in the interior of a 
rectangular box of wood, cast iron, or any other suitable material, such box, 
together with the — portions of the apparatus, being supported by means of 
suitable ing, in are slides or other analogous contrivances, in 
or upon which the before mentioned rectangular box can work, as hereinafter 
mentioned. Udon the vertical shaft being caused to —_ by means of 
wheels and gearing, actuated by any suitable motive power (as well under- 
stood), the revolution of the eccentrically mounted dise will be effected, and 
the rectangular box moved thereby alternately backwards and forwards ‘with any 
desired degree of rapidity. For the purposes of cleaning and polishing boots 

















S FRESESETT 


eTETaeReoRT 


aes 


-oe 


[ee Se SS we oe Se. ear 








Aprit 12, 1867. 


THE ENGINEER. 


¢ 


99 
vv 


eo 








and shoes, brushes of any suitable form, and of any desired degree of hardness, 

are attached to the lower surface of the rec’ box, such brushes being 

affixed to the same, so as to be readily removable for the purpose of substi- 

tuting brushes of a different character.—Not proceeded with, 

2291. G. Pim, South-street, Wandsworth, “ Ovens for baking.”—Dated 6th 
September, 1866, 

In performing this invention the inventor forms the oven of an iron casing 
lined with fire-bricks or tiles, and below the bottoms of this oven he places 
horizontal rows of gas tubing, in which are numerous small perforations at 
which the gas is burnt. The oven is enclosed within another larger chamber, 
by preference of brick, in such manner as to leave a hollow space all round the 
oven, except at one of its ends, where the oven is provided with adoor, The 
space around the oven he divides into flues or passages in such 
manner as to cause the heated air from the burners to pass all round the oven 
passing successively through theses passages.— Not proceeded with, 

2300. J. LOCKHEAD, Glasgow, * Apparatus for sawing timber.”—Dated 7th 
ember, 1866, 

This invention consists in applying additional guides or steady pins to the 
top of circular saws, in order to control and prevent vibration or warp in the 
revolution of the saw or saws during the process of cutting timber. When 
using a series of saws upon one spindle, the inventor inserts a small flat palm 
or arm between the saws above the wood when under the process of cutting, 
whereby he gains the advantage of steadying the saws above the wood. Each 
palm or arm has two screwed holes formed therein, into each of which he fits a 
guide pin of wood, or other suitable material, so that each saw in the serses is 
embraced between such pins. By the aid of these double pins he is enabled to 
control each saw separately, and thereby keep it to the true line of cutting. 
He also inserts these screwed pins under the wood ina line with the level of the 
saw bench, and also at the bottom of the saws. He also applies screwed pins 
to control the outer sides of the end saws of the series. Another part of this 
invention relates to the construction of the saw bench, and consists in the 
adaptation of a double feeding apparatus, consisting of a rope upon a winding 
barrel, and a pair of horizontal fluted rollers; the rope is attached to the 
further end of the plank or button, which is drawn through the saws until it 
enters the feed roliers at the back of the saws, and as the motion of the feed 
rollers is a little quicker than the barre), the rope falls slack, and the catch box 
is then thrown out of gear, the rollers alone carrying on the feeding pro- 
cess, whilst, in the meantime, the rope is at liberty to be attached to a fresh 
plank or batten, thus giving the advantage of a continuous feed, and obviating 
the necessity for waiting until one plank or batten is through the saw before it 
can be drawn off the barrel in order to be attached to another.—Not proceeded 
with, 

2301. C. Devries, Houndsditch,“ An improved float light.”—Dated ith Sep- 
tember, 1866. 

This invention cannot be deseribed without refi to the ing 

2303. A. MACKIE, Warrington,“ Apparatus for composing or setting type.”— 
Dated 7th September, 1866. 

The present improvements, which relate to a former patent granted to the 
present patentee, consist in the use of an inclined channel or trough supplying 
and terminating at its lower end in the composing stick, which is lowered to re- 
ceive each successive type as described in the specification of the patent above 
referred to, or by analogous means. On each side of this inclined channel vertical 
type cases are arranged on diagonal grooves, such cases having two sides and a 
front, which is adjustable, but no back, and the adjustable front is sufficiently 
raised so as to leave an opening at the bottom, by which means the type escape 
one at a time into the channel, and are thereby conveyed by their own weight 
into the composing stick. The types are filled into the cases one above 
another, and the bottom type is pushed through the aperture into the channel 
either simply by means of a wire in the operator's hands, or by spring plungers 
terminating in lettered knobs, upon pressing which a type is liberated, and 
when released it springs back and aliows the next type to fall. The apparatus 
is arranged in front of and inclining towards the operator, so that he may press 
out the type with both hands. 

2305. W. F. B. KLEIN, Great Tower-street, London, “ Roller skates.”—A com- 
munication.— Dated 7th September, 1866. 

The arrangement for guiding skates, according to this invention, consists in 
the use of four rollers, two under the fore part of the sole of the skate, and two 
under the back part. Those under the fore part are joined together by an axle 
which is connected to a framing under the sole of the skate, and over the 
rollers. In the centre of this framing there is a pin working freely in bearings 
fastened to the under part of the sole of the skate. This would allow the 
rollers to rotate completely, but, as this is not required, the amount of play 
given to the rollers is regulated by means of a rod placed at right angles to, 
and connected with, the centre of the framing, which rod passes through a loose 
bearing working in a groove, fixed along the centre of that portion of the 
under part of the skate sole which is between the arch of the foot and the axle 
of the rollers. To give the required amount of play this bearing must be 
moved as close as possible to the framing; if the contrary, then it should be 
placed as distant as possible, and fastened in its required position by a thumb- 
screw or otherwise. The position of the back rollers is regulated in the same 
manner. In order to control the speed of the skater, and to prevent violent 
collisions, a wheel is placed at the back part, and extending beyond the heel of 
the skate. This wheel is smaller in diameter than the rollers, so that it does 
not touch the skating surface, except when required by the skater. The upper 
portion of the framing which supports the axle of this wheel is connected to 
the framing of the back rollers, on the other side of which are placed two 
springs, bending over and conforming to the shape of each roller, at the ex- 
tremity of which, that is about opposite the centre of the periphery of the 
roller, is placed a brake made of leather, or any other suitable material, so that 
when the skater wants to check his speed, or stop altogether, he has only to 
press his heel down, so as to cause the spur wheel to touch the ground, when 
by the connections just referred to, the breaks are pressed against the back 
rollers, which are the only ones touching the surface, the fore ones being lifted 
by means of the depression of the heel, and the speed is checked or stopped 
accordingly as may be required.—Not proceeded with. 

2309. A. F. CHAPPLE, West Brixton, *‘ Ink-supplying penholders.”—Dated 8th 
September, 1866. 

This invention consists in attaching to one end of a hollow holder a metal 
frame or plate, the outer end of which receives a nib or pen in a slide pro- 
vided for the same. This plate is made in two parts hinged together, the 
forward part being loose and the inner secured to the holder, a spring above 
keeping the parts together. Depending from the forward part of the frame is 
a metal valve, working in a sheath or guide, which closes the end of the hollow 





blanks into the required form, and afterwards joining the parts together by 
| rivetting or by rivetting and brazing, or making the of the handles from 
| welded or brazed or open-jointed pieces of tubing, and fixing them to the sides 
by brazing or rivetting, as described. 
2316. W. CLARK, Chancery-lane, London, *‘ Improvements in leather, and in 
hines for ing the same.” —A communication.— Dated 8th Sep- 
tember, 1866. 


The principal object of this invention is to prevent the rapid wear of leather, 
and is more especially applicable to soles of boots and shoes, and for this pur- 
pose it consists in piercing the leather or soles with a series of steel or other 
suitable metal wire or , arranged at any des! dist apart, di 
as the case may require. This invention also relates to a macbine to be used for 
the piercing of leather, and inserting steel or other wires, as above stated, which 
machine consists in a novel arrangement of devices whereby the leather, while 
being fed through the machine, is first acted upon by a suitable piercing awl or 
tool, and then by a die suitable for forcing the wire therein, which awl and die 
are brought to bear at proper times against the leather. 

2318. W. VINCENT, North-street, St. John’s Wood, and G. R. WESTOCOTT, Vauz~ 
hall Bridge-road, Westminster, “ Apparatus for lighting the floats of lights 
in theatres and other places.” — Dated \0th September, 1866. 

In carrying out these improve a lamp is pr d having lugs or guides 
fitted at any convenient part; these lugs or guides may be fitted with small 
wheels which are made to correspond in size with two rails, or it may be 
lengths of wire strained parallel to the float of lights. At each end of the rails 
a pulley is fitted, round which an endless band or strap passes, and at any con- 
venient part of which the lamp is fixed, so that by these means the lamp is 
made to travel from one end to the other, lighting the gas in its transit.—Not 
proceeded with, 


2319. A. V. NEWTON, -lane, London, *‘ Manufacture of seamless metallic 
tubes.” — Dated 10th September, 1866. 

This invention relates to the manufacture of metallic tubes having no longi- 
tudinal seam or joint to be brazed or welded, and the nature of the invention 
consists in first forming a hollow casting of any ductile metal or alloy,or hollow 
figure or cylinder of laminated metal, of which it is desired to form the tube, 
and then fitting within the same, either by casting or otherwise, a core com- 
posed of any suitable ductile material, alloy, or compound of sufficient rigidity 
to form a mandril, but capable of being more readily fused or liquefied by 
chemical agents than the material which is used for forming the tube, and 
afterwards rolling the combined mass to the required length and diameter, or 
either, and finally melting or otherwise liquefying and running off the core to 
—_ the tube, which may be subsequently finished or dressed.—Not proceeded 
with. 

2321. C. J. DE GAUDELL, Paris, ‘* Making boot legs of one piece."—Dated 10th 
September, 1866, 

The difference between this improved method of making boot legs and the 
one hitherto adopted is as follows :—Hitherto a piece of leather has been bent 
or shaped representing either only the front of the leg, or the riding boot leg, 
without the fore part of the foot; whereas, by increasing the breadth of the 
packing block, the inventor obtains the formation of the leg in one piece, the 
foot included, and which is joined by a single seam, placed, by preference, at 
the back.— Not proceeded with. 

2322. W. E, GEDGE, Wellington-street, Strand, London, “ Manufacture of studs, 
buttons, ornamental plates, and analogous articles used in saddlery and 
harness, upholstery, military equipments, clothing, &c.”—A communication.— 
Dated \0th September, 1866. 

The lower meta! plate of a stud made or constructed according to this inven- 
tion is pierced with two holes to receive the prongs of a metal bent fork, then 
the two pieces (the plate and the fork) are introduced and fitted into the cap 
of the said stud, and thus combined are submitted to a strong pressure, which 
attaches them together, at the same time giving to the cap any desired impres- 
sion, as well the size and shape required. The fork may be of round, angular, 
or flat wire, and even of bands more or less wide, according to requirement. 
To fix this stud on a piece of saddiery, the two shanks or prongs of the fork, 
instead of spreading apart to their respective sides, cross each other, and form 
(being afterwards flattened) a sort of knot, which will resist any traction to 
which the stud may be submitted, and does not permit the shanks to rise 
again, and, consequently, prevents the loss of the stud. The buttons, studs, or 
ornaments may be made either of rolled, cast,or wrought metal, or of any 
hard material, such as horn, ivory, gutta-percha, wood, or hardened india- 
rubber.— Not proceeded with. 

2331. W. OLLEY, Enfield, “ Apparatus for separating animal and 
matters from water and other liquids.”—Dated \\th September, 1866, 

This invention consists in the use of an apparatus composed of an outer 
globe or case, and an inner globe or bag, through which the water or other 
liquid is passed from the cask or vessel in which it is contained to any required 
receptacle. The outer globe or case is or may be composed either of india- 
rubber, or thin sheet iron, zinc, or other meta!, according to the purpose for 
which it is required; and it is formed with a neck at the upper part to receive 
a tap or pipe, or other means of communication leading from the cistern, 
water-butt, cask, or vessel containing the liquid to any required receptacle for 
the cleansed water or other liquid. The inner globe or bag is or may be com- 
posed of horsehair, wire gauze, or similar material, and it is sown or other- 
wise fastened at the upper open part to the interior of the outer globe or case, 
so as to form a separating bag within the same for intercepting and sepa- 
rating insects or vegetable matters from the water or other liquid passed 
through it.— Vot proceeded with. 

2333. R. A. HARDCASTLE, Newcastle-u Tyne, “Apparatus for measuring and 
es the quantity of liquid drawn off thereby.” —Dated \\th September, 
18 
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This invention consists in the interposition of a cistern or tank of known 
capacity, which first receives from the vessel of supply the liquid to be mea- 
sured. The number of times this cistern or tank is replenished is regi a, 
and it then remains at the option of the operator how much or how little of the 
contents of this cistern are drawn cff at each ipulati Cc d with 
this tank or cistern is a cock, or other suitable contrivance, arranged so that the 
cistern can only be filled when the exit from the cistern is closed, nor be filled 
or even partially filled without being registered, and can never receive an addi- 
tion of liquid while being emptied. A small air-valve attached to the cistern 
allows the inlet and exit of the liquid. This can be used, if required, as a float 
for allowing the height of the liquor in the measuring cistern to be ascertained. 
When a cock is used it can be so constructed that the inlet and exit to and 
from the measuring cistern may be in the same piug, or two plugs may be 

ed, or a cock and valve actuated by the same handle. These openings 

















handle. Ink is placed in the hollow handle, which may be Hed to pre- 
vent corrosion, or be made of a non-corrosive material, and the end is secured 
by a strong screw to prevent any escape of the ink therefrom. The pen is sup- 
plied with ink by increasing the pressure on the paper, whereby the spring 
slightly yields, the forward part of the frame rises, and with it the valve, and 
ink flows into a reservoir leading to the nib; on reducing the pressure the 
spring immediately closes the valve, and no ink can pass until the pressure is 
again increased. When the apparatus is not in use the forward part of the 
frame is prevented from rising, by accident or otherwise, by forming a slot 
therein, into which a stud on the holder takes. The inventor fits the apparatus 
in a case, which may contain a brush to clean the ink holder, and a case for 
nibs or other requisites. —Not proceeded with. 

2310. C. F. ALLBON, Euston-road, London, “ Boots and shoes.”—Dated 8th 

September, 1866. 

This invention relates to the manufacture of boots and shoes with flexible 
soles,and consists in inserting between each piece of leather composing the sole 
a piece or pieces of textile fabric, and stitching or rivetting the same together 
in the ordinary way.—Not proceeded with. 

2311. C. HopGson and J. W. STEAD, Salford, ‘‘ Weighing machines and 
wndicators.” — Dated 8th September, 1866. 

This invention consists in certain arrangements of machinery or apparatus 
to be employed in connection with platform weighing , a8 self-acting 
indicators, or to be used by themselves as weighing machines. When used as 
indicators to platform weighing hi the p make the triangular 
levers, transfer lever, and ing-rod of the hine similar to those at pre- 
sent in use, but instead of connecting the rod to the ordinary steel yard, they 
connect it to a two-armed pendulous lever working on a fulcrum fixed to a 
frame or standard. On the lower arm there is an adjustable bob or weight, 
and on the top of the upper arma curved rack gearing into a toothed wheel, 
the spindle of which carries a finger or pointer in front of a stationary dial 
marked with the required bers and gradvati When the transfer lever 
of the machine is depressed by the goods or materials placed on the platform, 
the connecting-rod works the pendulum lever, the lower arm, with its bob or 
weight in connection with the triangular levers and transfer lever, balancing 
the weight on the platform, and the upper arm with its rack working the 
pointer or finger, and correctly indicating the said weight on the platform. 
When it is desired that the pointer should indicate the net weight contained in 
boxes, baskets, or other Pp , the p alter the centre of gravity of 
the pendulous lever by placing on it an additional weight, and adjust the 
weight to bring back the pointer behind zero on the dial plate to a position 
corresponding with the tare or weight of the receptacle; and when the gross 
weight has to be indicated it is only necessary to shift back the weight until 
the pointer stands at zero. When extreme accuracy is not of so much im- 
portance as rapid weighing, the patentees employ a governor consisting of a 
fan or fly driven at a quick speed by gearing from the curved rack, for the pur- 
pose of steadying the pendulous lever, and enabling the pointer or finger to 
turn to its destination without oscillating to and fro and loss of time. The fan 
may work either vertically or horizontally, and be worked by any required 
train of wheels ; but in most cases it will be sufficient to gear into the teeth of 
the rack a pinion, on the spindle of which is a toothed wheel gearing into 
another pinion on a spindle carrying another toothed wheel gearing into a 
pinion, the spindle of which carries the fan. 

2312. C. E. BROOMAN, Fleet-street, London, “ Cup or apparatus for containing 
and supplying oil for lubricating purposes.” — Dated 8th September, 1866 
This invention cannot be described without reference to the drawings. 
2313. J. SILVESTER, Westbromwich, “‘ Manufacture of the handles of ‘ sad 
iron, &c.”—Dated 4th September, 1866. 
The patentge claims making the grips and sides of the said handles from 
sheet and bar iron, by cutting out blanks and raising or shaping the said 
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in the cock or cocks, or cock and valve, are to be so made that they fill the 
cistern at one part of their revolution and empty the same at another part. 
The covers of the cock, plug, or other contrivances are so arranged that both 
operations cannot be simultaneously carried on, and catches, springs, or other 
means are 80 arranged as to prevent the attendant from filling the cistern 
without a registration, but at the same time allow the liquor to be drawn 
from the cistern in any convenient quantity. It will be evident that a valve 
or slide can be similarly used to effect the same object, whereby a small 
amount of movement may allow liquor to be drawn from the cistern, a larger 
amount of movement closing the exit and opening the inlet passages, the larger 
movement alone being registered. Catches, springs, or other means are em- 
ployed to prevent the attendant filling the cistern without registration, as in 
the arrangement before referred to. Any usual means of registration by 
wheels, catches, or ratchets, in connection with dials, may be employed. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


( From our own Correspondent. ) 


IRONMASTERS’ QUARTER Day IN BirMINGHAM: The Great Busi- 
ness Day of the Year; The Trade thereat: Great Attendance : 
Better Tone—ORDERS FOR Sixty THOUSAND Tons oF Rar 
DISTRIBUTED THROUGH THE CounTRY: The Belgians Rejecting 
Specifications--Effects upon this Market—Pic Iron: A Few 
Sales ; Prices Firm—TuHeE LEADING FIRM IN THE IRON TRADE 
OF THIS District: Jts History: Coming of Age of the Heir— 
THE PORTRAIT OF WILKINSON PRESENTED TO THE WOLVER- 
HAMPTON CORPORATION—COAL: Quietude—THE MEMORIAL TO 
Mr. PARKIN JEFFCOCK—AN ABOMINABLE PRACTICE IN PayING 
CoLLIERS—-FATAL RESULT OF ENGINE TENTERS BEING OWN 
FIREMEN —- HARDWARE Brancues: Birmingham: Wolver- 
hampton; Bilston: Willenhall : Walsall : Wednesbury: Dudley 
= the Nailing Districts—WoRKPEOPLE AND THE FAcToRY 

ILLS. 


THERE is usually more iron sold on Birmingham Quarter Day in 
April than upon any of the trade quarter-days throughout the 
twelvemonth. To-day (Thursday) has been the April quarter-day 
of 1867; and if the business done is to be the index upon the prin- 
ciple we have named of the trade in iron during this year of 
grace, the prospects ot iron masters and of ironworkers are alike 
wanting in features of much encouragement. Numerous was the 
attendance, and influential to boot, as well in respect of buyers 
as of sellers; but in buying and selling not much was done, 
Merchants who had come from London, from Liverpool, from 
Manchester, and elsewhere, purchased small lots when they could 
get their specifications accepted on terms which were a consider- 
able reduction upon list rates; but even upon those conditions 
finished iron makers could add but little to the order sheets already 
in hand. Here and there, too, houses who will not abate much upon 
the “‘ list” secured an order in cases in which excellence of quality 








was of importance to the buyer. Still the combined transactions 
embraced a comparatively little quantity; and they applied chiefly 
to sheets, strips, and bars, plates boing still in only trifling request. 
Makers, however, report having done as much as they ex 
during a ay of so much languor and trepidation in the money 
market. The tone of the meeting was, of the two, less unsatisfac- 
tory than had been anticipated. The orders that have lately been 
— out for rails, at the leading works throughout Great 

ritain, have taken away some competition that would have beea 
otherwise experienced for some few finished iron orders. Alto- 
gether some sixty thousand tons of rails have recently been placed 
chiefly in lots of ten thousand tons each ; and they are all for 
railways in Russia. Two thirds of the total quantity are the 
forty thousand tons that were some time since given to Belgium. 
The makers in that country, however, after having received the 
specifications, found some cause of objection in them, and in 
consequence gave them up in favour of the British ironmasters, 
who have had 20,000 tons added to the lot which the Belgians 
rejected. A considerable portion of the fastenings for these rails is 
being manufactured in this district ; and the price of Welsh bars 
competing here is higher than would have been the case if the 
Belgians ad kept the order. 

In the pig trade, both in Birmingham to day (Thursday) and also 
throughout the week, a little more than in the previous fortnight 
has been done by the vendors generally ; and the prices have been 
firm at our last quotations. 

The oldest house in the iron ing trade of South Staffordshire 
and East Worcestershire is by general consent admitted to be that 
of John Bradley and Co., now represented by Mr. W. O. Foster, 
one of the M.Ps. for South Staffordshire, and who was the first 
appointed chairman of the iron trade after the death of Mr. Philip 
Williams, who had held it for many years. The firm and its 
present representatives have been prominently before the notice of 
the public in this district in the past few days, by the coming of 
age, on Tuesday last, of Mr. W. O. Foster’s eldest son. The event 
was celebrated by the presentation to young Mr. Foster, at 
Stourton Castle, near Stourbridge, his father’s Worcestershire 
residence, of an address from the inhabitants and by other jubilant 
displays. What took place on Tuesday, however, is to be only the 
commencement of a series of rejoicings at Stourbridge and else- 
where, during which the large number of persons in the employ 
of the firm will be feasted. The following has been given as the 
history of the firm; *‘Mr. John Bradley carried on the manu- 
facture of spades and shovels at the works which Mr. Watkin now 
has at the bottom of High-street, Stourbridge, and Mr. James 
Foster, his half-brother we believe, wasa clerk in his office. At 
the beginning of the present century the present ironworks on the 
west side of the town were commenced, and after a time others, 
and then others. Mr. James Foster was taken into partnership 
with Mr. Bradley about twenty or thirty years after the latter had 
been in business, and Mr. Foster appears to have entered into 
commercial pursuits with an energy which rapidly developed 
the trade of the firm. At the year of the old reform agi- 
tation he entered Parliament as member for Bridgnorth, 
but he only sat till next election, when he abandoned the 
senate owing to his hearing not being good. The Foster 
family came from Nantwich in Cheshire, and Mr. Jas. Foster 
evinced his interest in the place by presenting a costly in- 
closure for Nantwich Church before his death, which occurred 
about fifteen years ago. He had never married, and he bequeathed 
the bulk of his wealth to his nephew Mr. W. O. Foster. The 
personalty alone, we believe, amounted to about £800,000, and 
there were estates in Ireland and England in addition. Mr. W. 
O. Foster, a few years ago, erected a new church, schools, and 
parsonage, at Wollaston, where a number of his workmen reside, 
and the cost and endowment together came to about £20,000, all 
of which he defrayed himself. His readiness to help forward a 

work in the neighbourhood is too well known to need lauding 
ere. His connection with South Staffordshire as one of its Par- 
liamentary representatives dates from 3lst March, 1857, when he 
was returned in conjunction with Mr. Foley. Mr. Foster has 
lately acquired a princely estate in Shropshire, at a cost of upwards 
of half-a-million. This is Apley Park, near Bridgnorth, the beauties 
of which are highly spoken of. The house is built on the banks 
of the Severn, and is in the Gothic style. Itis a magnificent man- 
sion. The park is well stocked with deer, and the charming nature 
of the scenery makes the place everything that could be desired.” 
The number of men employed at Mr. Foster’s works, at Stour- 
bridge, Shutt End, Brockmore, and Brierly, is computed at nearly 
3000. Mr. Foster has also works in Shropshire, namely, at Ear- 
dington, and Hampton’s Land, where about 300 people are em- 
loyed; at Madeley, where there are about 500 engaged at the blast 
cateume and collieries belonging to him ; and at lronbridge, where 
he has ironstone collieries, 

The coal trades of this district continues comparatively dull. 
The demand for domestic purposes has fallen off a little, while 
for manufactories the requirements are not nearly equal to the 
average. There is considerable activity in the Cannock Chase 
district, and also west of Dudley. There is more doing now in the 
Crodley district, as the opening up of the new Birmingham line is 
causing coal masters to send into Birmingham. 

The mine agents of the district are about to take steps in 
getting up a memorial to the late Mr. Jeffcock, the eminent 
mining engineer, who lost his life in his veluntary explorations at 
the Oaks pit. The Incorporated Association of Mine Agents are 
taking up the matter, and doubtless they will be successful in 
obtaining a tangible recognition from the district of the heroic 
services which the deceased gentleman rendered in the cause of 
humanity. 

A fine of £10 and costs was very deservedly imposed on Friday 
in the page om ve Police Court upon a contractor at a colliery 
at Rowley, whose habit it was to pay the men 6d. of their wages 
every day in tokens, which were current for two pints of beer at a 
neighbouring public house, The worst of it is that it was 
stated in court that 2 17 is extensively adopted throughout 
South Staffordshire. is fine will, however, tend to put a stop 
to it. 

The practice of engine tenters at collieries having to act as their 
own firemen, unhappily too prevalent in this district, has again 
resulted in fatal consequences. On Sunday last, at Messrs. 
Matthew’s colliery, Moor-lane, Brierly-hill, a man and a boy were 
being let down to feed the horses when the engine tenter tempo- 
rarily left the engine to fire his boiler. During his absence the 
engine became reversed and both the man and boy were drawn 
over the pulley. The man fell back down the shaft and was 
killed, but the boy happily fell upon the bank. The engine- 
driver is in custody. 

As to the state of the hardware trades, we have but little fresh 
to report. It remains, with but slight alteration, in the same 
inanimate condition which has been the chief feature for some 
time. Conjectures have found expression in some quarters that 
signs fof reaction are visible, but this we believe is owing to the 
markets having noadversetendency. The stagnant condition of trade 
generally is well known to arise, principally, from the retail dealers 
giving out orders only just sufficient to meet present requirements, 

d the absence of new projects, and the partial suspension of 
operations connected with others. The past quarter is announced 
to be the most depressed one known in this district since the 

anic of 1857. A tolerable number of home orders have reached 

irmingham, though not sufficient to keep the workmen on more 
than from four to five days per week. In the builders’ ironmongery, 
cabinet and other brass-foundry, the trade is dull. The edge-tool 
makers’ orders are scarce, but business is rather more encouraging 
in the foreign market. Tin-plate wares are also in fair demand on 
foreign account. The —o. and others engaged in fancy 
trades, have barely enough to keep their works in operation. 

A slight change for the better seems to have made its appear- 
ance in Wolverhampton since our last report, but still many trades 
are in a depressed state. The builders’ ironmongers there have 
lately received a few orders from Australia, and some inquiries 
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have been received from London in the bath and toilet ware 
department of the tin-plate works. In the other branches of 
japanned ware not much is doing. The lock trade generally is in 
a steady condition, and here and there it is brisk. Notwithstand- 
ing the low price of metals the brassfounders find a difficulty in 
keeping their workpeople fully employed. The inquiries for 
culinary utensils keep numerous; and the ironfounders are 
moderately busy in hollowware manufacture. 

The Bilston tin-platers have been slightly stimulated by some 
few orders for *‘ season goods.” The demand for trays and waiters 
is depressed, and the makers generally have heavy stocks of the 
leading patterns. The ironfoundry and iron wire trades are some- 
what improved. 

The general condition of the lock trades of Willenhall is not 
satisfactory, although we are enabled to report a slight improve- 
ment since our last notice. The larger manufacturers are still 
burdened with heavy accumulations of stock, and masters who 
live ‘‘ from hand to mouth” find it difficult to make ends meet; 
the workpeople, however, are making but little ‘short time.” 
The currycomb and bolt and latch branches remain quiet. 

At Walsall the saddlers’ ironmongery isin greater request. The 
demand for carriage locks has improved, and the awl-blade 
makers are busier. The saddlery and harness trades are gradually 
improving, and the employers of labour speak of the prospects of 
the summer demand as being good. 

The tube makers of Wednesbury have received some fair orders 
for lap-welded boiler flues and hydraulic tubes for marine engines, 
but in the gas and water branches makers report orders slack. 
Some heavy contracts for wrought-iron girders, chiefly for India, 
are being executed in the neighbourhood, and the axle makers are 
tolerably busy. 

The chain and anchor manufacturing establishments of Dudley 
are not in full operation. The spade, shovel, and fire-iron trades 
are brisk, but there is less inquiry for anvils and vices. The 
export trade keeps the wrought nailers of Gornal, Sedgley, and 
the Coppice, in tolerable employment. 








THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE. 


(From our own Correspondent. ) 


THe IRON TRADE: The Late Improvement Maintained: The 
Milton and Elsecar Works: The Penistone Steel Works: The 
Recent Dispute at the Atlas Works, and Intimidation : Trial of 
the Men: Heavy Contract for Rails, &c., in the Market : Large 
Girders for the Midland Extension from Cudworth to Barnsley— 
THE SHEFFIELD TRADES: Continued Dulness: State of the 
Various Branches—THE SHEFFIELD TOWN COUNCIL: Petition to 
the Queen on the Oaks Explosion—THE SHEFFIELD AND CHESTER- 
FIELD Rattway: Progress of the Works — LAUNCH OF A 
ScHOONER AT GOOLE. 


THE improvement in the iron trade is well maintained, and in 
some instances is increasing; but the actual amount of work 
out as yet is only slightly increased. At Milton and Elsecar, 
where the trade has been very quiet for several months, matters 
remain very languid, and the men are far from being well em- 
ployed, while prospects are not very encouraging. At the South 
Yorkshire Steel Works at Penistone the men are briskly em- 
ployed, orders constantly coming to hand for railway materials 
manufactured from steel by the Bessemer process, such as locomo- 
tive wheels, cranks, tires, axles, &c. Several men charged with 
intimidation, in connection with the late strike at the Atlas 
works, have been brought before the Sheffield magistrates. The 
case against the men was fully proved, but on pledging their word 
for their future conduct they were liberated; if that pledge was 
broken they would be called to receive judgment. There is a fair 
and increasing demand for plates for shipbuilding; whilst boiler 
plates are freely inquired for, the boiler makers being now briskly 
employed. There is not much doing in hoops, sheets, and bars, 
aud the orders in hand are generally to meet pressing requirements 
only. For rails the demand keeps up, ped poser: bao activity 
characterises this branch. The East Indian Railway Company are 
inviting tenders for 14,000 tons, 6000 tons of chairs, 700 tons of fish 

lates, 600 tons of spikes, and 125 tons of bolts and nuts. Ten 
ae girders, 50ft. long and 4ft. deep, have just been turned out 
by Messrs. Butler and Pitts, of Stanningly, near Leeds, for a bridge 
on the Midland extension from Cudworth to Barnsley, and they 
arrived at the latter town on Wednesday, and were placed in 
position on the stonework for the bridge across Old Mill-lane. 
This firm are also the contractors for several hundred yards of 
girders to be employed on the same extension. At the Old 
Foundry, Barnsley, of Messrs. Pigott and Farrar, a brisk busi- 
ness continues to be done in all branches, and the firm have orders 
in hand for several engines, besides a number recently turned out 
for mills, collieries, &c. . 

Continued dulness pervades the staple trades of Sheffield, whilst 
prospects of the future are by no means assuring. From the con- 
tinental markets, and South America and Australia, orders are 
small, but an improved trade is anticipated with the latter 
country. The better qualities of spring knives are in moderate 
request, but not much doing in the commoner descriptions. The 
edge tool and sheep shear branches continue dull, and many of the 
men are working short time. The demand for saws is languid, 
though some houses have good orders in hand. For files the 
demand is limited and the dispute is unsettled. In some branches 
of cutlery there are indications of an improvement, but the trade on 
the whole is inactive. 

The General Purposes Committee of the Sheffield Town Council 
has adopted the following petition to be sent to the Queen:—*‘ ‘hat 
the appalling loss of life from explosions in coal mines calls for 
immediate and efficient measures to prevent their constant re- 
currence. That with reference to the recent explosion at the Oaks 
Main Colliery, where the fearful number of 360 lives were lost, 
evidence was given upon the coroner's inquest to the effect that 
the inspector of collieries for the district had not been down in the 
mine for several years; and also that, in some parts of the mine 
where the men were working, it was two miles distant from any 
shaft. That there was other evidence given on the inquest show- 
ing thoughtlessness and inattention on the part of those engaged 
in the superintendence and working of the mine. That no explo- 
sions, except those of a very slight character, having occu’ in 
the extensive coal mines of the Right Hon. Earl Fitzwilliam, at 
Elsecar, in those of the Thorncliffe Ironworks, or the Sheffield 
Coal Company, the Tinsley Coal Company, and other collieries in 
this neighbourhood that might be named, itis clear that by proper 
means being adopted, similar catastrophes to that of the Oaks 
Main Colliery may be avoided. That part of the verdict of the 


sub-inspector should be to enforce all lawful rules and regulations 
for the working of collieries, and that he should send a report to 
his chief inspector with the result of each examination and any 
observations he might think proper to make thereupon, and 
in all cases the sub-inspector should send a copy of such 
report, to the proprietors of the mine reported upon. That in 
er toa thorough and efficient inspection there ought to be a 
clear and well defined seapeuneliliy resting upon the sub-inspec- 
tors, and your petitioners suggest that the chief inspector should 
have power, in the event of an explosion, to suspend or withdraw 
altogether the certificate of such sub-inspector. Your Majesty’s 
titioners, therefore, humbly pray that provision may be made 
‘or the appointment of inspectors of coal mines, in accordance 
with these suggestions.” 

The works on the Sheffield and Chesterfield Railway are being 
pushed forward with vigour. One of the bridges over the Sheffield 
and Chesterfield road has been completed, and the other is in an 
advanced state. The tunnel under Bradway-hill, which commences 
at the termination of a long tunnel, has been pushed on with great 
skill and energy. The length of the tunnel will be 2,020 yards, of 
which more t 800 have been completed. Attercliffe-road, 
Sheffield, will be over by a bridge of cast-iron, having a 
span of 80ft., and Sutherland-street by an arched bridge. The 
viaducts commence here, and stretch as far as Princess-street, the 
distance being nearly 500 yards, which is compassed by forty-three 
fine arches. They are all of rock-faced stone, and present a very 
neat and substantial appearance. Forty-one of the number have a 
span of 26ft. each, and the other two 45 and 50ft. These viaducts 
are complete with the exception of the parapets. It is anticipated 
that the line will be completed in 1868. 

A new schooner of between 200 and 300 tons burden, built by 
Mr. M. Pearson for Messrs. Austick and Co., of Knottingley was 
launched on Saturday morning last at high water from the 
builder’s yard at Goole. 











SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 


THE Giascow Pic IRON MARKET-——-MANUFACTURED IRON-—-THE 
Scorch Coat TrRaDE—THE ScotcH Pic Iron TrRaADE—THE 
CLYDE CusTtoMS REVENUE—MEETING OF THE ASSOCIATION OF 
ASSISTANT ENGINEERS—THE NEW STEAMER GAEL. 


THE pig iron market continues quiet. Prices were firm during the 
latter part of last week, when 52s. cash was realised. To-day 
(Wednesday) a fall of 3d. per ton took place, 51s. 9d. cash, and 
52s. one month accepted for several lots. Full quotations are as 
follow :—Pig iron, mixed Nos., warrants, 51s. 9d. to 51s. 104d. ; 
No. 1, g.m.b., 53s. to 53s. 3d., No.3, 52s. to 52s. 3d. ; Gartsherrie, 
= p = ; Coltness, No. 1, 65s. ; Glengarnock (at Ardrossan), 
No. J, 61s. 

The shipments of the week are again considerably above those 
of the corresponding week of last year. 

The market for manufactured iron continues without animation, 
and prices are still rather tending to favour buyers than otherwise, 
Makers generally are not fully employed, wany of them working 
not more than four days a weck. In shipbuilding the improve- 
ment hoped for is still to come ; the inquiries certainly are more 
numerous, but as yet we do not feel the result. The following 
quotations are much the same as last week :—-Malleable common 
bars, per ton, Govan, £7 10s.; Glasgow, £7 10s. ; Blochairn, 
£7 10s.; Drumpeller, £7 to £7 2s. 6d.; Dundyvan, £7 to 
£7 2s, 6d. ; Muirkirk, £7 to £7 2s. 6d. ; Monkland, £7 to £7 2s. 6d. ; 
Rochsolloch, £7 to £7 2s. 6d. ; angle iron, £7 10s. to £9 ; plates, 
ship, £8 10 to £9 10s. ; boiler, £9 10s. to £10 10s. ; nail rod, Glas- 
gow, £7 15s. to £8; ditto, Monkland, £7 15s. to £8; rails, 
£7 10s. to £7 15s. ; railway chairs, £4 to £4 5s. ; pipes, £5 to £6. 

Coals have been in good demand for export and home use, and 
business has been somewhat brisk, at the following quotations :—- 
Coals, main and common hard, for shipping, per ton of 20 cwt., laid 
down, 7s. to 7s. 6d.; best splint, 8s. to By. 6d.; Wishaw househeld, 
for shipping, 8s. to 8s. 6d.; dross, laid down, 4s. 6d. to 6s.; house- 
hold, best quality, delivered, per wagon of 24 cwt., 10s. to 12s. 6d.; 
second “lien per ditto, 9s. to 12s.; quarter, best quality, deli- 
vered, per wagon, 13s.; steamboat, per 24 cwt., 10s. 6d. to 12s, 
The advices of coal shipments show avery large amount, and 
greatly in excess of the co’ mding week of last year. 

The following, concerning the Scotch pig iron trade, is from the 
quarterly circular of Messrs. J. E. Swan Brothers, dated 31st of 
March :—Total stocks in Scotland, 25th December, 1866, as per the 
official estimate of our committee, excluding Carron, 425,000 tons. 
In the hands of makers, 3lst March, 1867, and at outports, as per 
returns, 105,767 tons. In the stores of Connal and Company, 
260,907 tons; Forth and Clyde Canal Company, 23,738 tons— 
total, 284,645 tons. Total decrease of stock in three months, 
34,588 tons, exclusive of any alterations in the stocks of Carron, 
Calder, and Govan. The largest quantity of pig iron in store was 
on the 16th May, 1866, say 537,668 tons; so that at this date it 
has been reduced 253,023 tons. 

According to arrangement the masters blow three-fourths 
instead of two-thirds of the furnaces, up till 1st June, say 110 as 
a maximum. 

The customs revenue collected at the Clyde ports during the 
last financial year show in a remarkable manner the expansive 
nature of our trade. Notwithstanding the large reduction which 
has taken place in late years of the duty upon the principal 
articles of import, the revenue was larger last year than it has 
ever been. The total amount collected at Glasgow, Port Glasgow, 
and Greenock was £2,563,400, being an increase of £416,772, or 
nearly twenty per cent. on the preceding year. The entire 
customs revenue collected in the United Kingdom for the last 
financial year was £22,303,000, so that the revenue from the Clyde 
is fully more than one-ninth of the whole. 

The usual monthly meeting of the Association of Assistant 
Engineers was held in the Assembly Rooms, 138, Bath-street, 
Glasgow, on Tuesday evening the 2nd inst., Mr. Mortimer Evans, 
C.E., president, in the chair. A paper was read by Mr. John 
Page, C.E., upon ‘‘The Wear and Tear of Railway Plant,” in the 
course of which he explained an improved brake for railway 
carriages invented by him, and gave several interesting data re- 
lating to the steel rail. The paper, which was illustrated with 
diagrams, elicited a hearty vote of thanks. 

On Friday the handsome screw dle steamer Gael, recently 
launched from the building-yard of Messrs. Robertson and Co., 
Greenock, went down the river on a preliminary trial trip, and 
attained a speed of nineteen miles an hour. e Gael will be 
placed on the Glasgow and Campbelltown station this summer in 
conjunction with the steamers Druid and Celt. Her engines were 
Po ee by Messrs. Rankine and Blackmore, Eagle Foundry, 
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coroner’s jury on the Oaks Main explosion was that they d 

2 more strict inspection desirable. That the coroner’s jury on the 
recent explosion at the North Staffordshire Colliery in their verdict 
strongly recommended the appointment of additional inspectors. 
‘That the present system of inspection isinefficient and very unsatisfac- 
tory. That efficient inspection may besecured by theappointmentof a 
number of chief inspectors who should be responsible to the crown, 
and whose duty it should be to receive reports from and exercise 
1 supervision over the sub-inspector, and also to make a searching 
investigation into any accident that occurs. That such a number 
of sub-inspectors should be appointed to each district as would 
secure a constant and regular underground inspection of each 
colliery at least once in every 28 days. That the sub-inspectors 
appointed should be colliery viewers or underviewers, of not less 
than ten year’s standing, and in all cases should have a certificate 
of fitness granted by the Board of Trade. That if on examination 
any sub-inspector should find the workings of any part of the 
colliery highly charged with inflammable gas, he should have 
power to prohibit or suspend that particular working until such 
time as the danger should be removed. That the duties of each 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. ) 


LIVERPOOL: Mersey Docks and Harbour Board: Central Station 
—RAILWAY SHAREHOLDERS’ PROTECTION ASSOCIATION—ACTION 
AT THE LIVERPOOL ASSIZES: An Eng R 
THE BripGwateR CANAL — East NorFOLK RAILWAY-—SMOKE 
At Leeps—Nortu-Eastern District: Railway Enginemen : 
Tyne Shipbuilding : Railway Progress: Cleveland Iron Trade. 


At the last meeting of the Mersey Docks and Harbour Board, a 
letter from Mr. Inman, stating that the dock and quay accomoda- 
tion afforded tothe Liverpool, New York, and Philadelphia steamers 
was inadequate, was considered, and the engineer was instructed 
to ider the q ion of thesuggested appropriation of the berth 
in the Great Float on the north side of the northern entrance now 
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occupied by the northern dockyard. The bill which the Merse 
Board has now smd ag seeks powers to aie 
£1,100,000. | Mr Lister, engineer, in his examination before the 
committee of the House of Commons stated that he could not 
say when the works at Birkenhead would be completed. The Board 
it appears has already spent £1,700,000 for land and £2,731,000 
for works at Birkenhead. The present annual charge for interest 
is no less than £575,000. The Liverpool Central Station Company 
has given notices to all the owners of property affected by the 
Epcicoted central station. The property comprises an immense 

lock extending from Fairclough-street to the Waterloo Hotel and 
thence backwards to Lawton-street. 

An association of railway shareholders has been formed at Man- 
chester for the protection of their property. 

At the Liverpool Assizes, on Monday, Stubbs (administrator) +, 
the Holywell Railway Company was an action by the administra- 
tor of the late Mr. William Stubbs, engineer, Liverpool, to recover 
a sum of money alleged to be due to the deceased as salary. About 
the time the Holywell Railway was projected in October, 1865, 
the deceased saw Mr. Gill, who was then acting as solicitor to the 
company, and had a conversation with him about being appointed 
engineer. Eventually the deceased was so appointed, the arrange- 
ment being that he should receive £500 for fifteen months’ ser- 
vice, and that the company were to pay his travelling expenses. 
The payments were to be made quarterly by instalments of one- 
fifth. The deceased entered on his duties, and at the end of the 
first quarter he was paid £100, together with £10 for travelling 
expenses. Mr. Stubbs was engaged until the third quarter had 
passed, but he did not draw his salary, and about the end of the 
third quarter he died. It was now sought to recover two quarters’ 
salary and travelling expenses. The jury returned a verdict for 
the plaintiff for £160, 210 being for expenses. 

Consequent on an injunction issued by the Court of Chancery, 
the proprietors of the Bradford Canal have announced that on 
and after May 1, the canal will cease to be navigable owing to the 
company being restrained by the injunction from using the water 
of the Bradford beck, the only available source of supply. The 
penalty for not obeying the order of the court is £10,000, 

The East Norfolk Railway (from Norwich to North Walsham) 
has been commenced this week. 

Two convictions for non-consumption of smoke took place before 
the Leeds magistrates last week. 

Messrs. C. Mitchell and Co. have launched a paddle steamer 
named the Alexander, for St. Petersburg, while they have a screw 
steamer nearly ready for launching for Norway; they have also a 
large steamer of 2, tons in frame for the Russian Company, to 
run in the Black Sea. A large steamer, the Mir.nesota, built by 
Messrs. Palmer and Co, (Limited), for Messrs. Guy and Co., of 
Liverpool, and intended for the American trade, sailed from the 
Tyne on Friday. Messrs. T. Hepple and Son, of Low Walker, 
have sent a large iron tug to Cardiff, and they will soon have a 
trial with a new Tyne tug. Messrs. Hepple have five wooden tugs 
on hand for use on the Tyne. They are also building a large iron 
tug for Belfast and another for the Thames. The anchor and 
chain-making trade of the Tyne shows some little improvement. 
Mr. Daglish, the recently appointed agent to Earl Vane, 
at Seaham Harbour, has been inquiring into the capa- 
bilities of the port in order to ascertain whether any- 
thing can be done for the improvement of its trade. There 
has been more briskness of late at the Hartlepool shipyards; 
at the Middleton yard the keel of another screw steamer is being 
laid down. A large body of men are engaged in excavating the 
Slake for a new timber dock. The Blaydon and Consett Railway 
is expected to be opened in about two months. The first section 
of the Hexham and Allendale line has also made considerable 
a. The Team Valley line to Durham is also getting on, 

ut it is not expected that the second section, from Durham to 
Ferry Hill, will be let for some time. The Cleveland pig iron 
trade is still dull. There is a somewhat better demand, however, 
for forge pigs, many rail manufacturers and founders, who have 
lately taken contracts for railway plant, having been in the market 
as buyers. Foreign deliveries continue tolerably good. Large 
orders for railway bowl sleepers for the East Indies, which were 
lately placed in this district, have caused more activity in some of 
the works, but founders generally complain of limited business. 





There are at present no signs of pig iron makers reducing their 









































roduction. The demand for rails continues pretty good, there 
veing an inquiry for the East Indies, Australia, Russia, &c. In 
plates and bar iron there is little doing. 
PRICES CURRENT OF METALS. 
1867. 1866. 
Copper—British—cake andtile,| £ s.d. £5. 4) £ 8d, £8. d 
per ton san cabaespeeeens 1 00 8 6. 8 6 Oi 8 6. @ O 
selected..ccccccccccceee | 80 0 0.. 81 9 0} 92 0 0.. 94 0 
| 83 0 0.. 8 0 0| 95 0 0.. 96 oO 0 
88 0 0.. 91 0 0] 99 O 0..101 0 0 
#1 0 0.. 8710 0| 92 0 0.. 95 0 0 
000. 000) 000.000 
Spanish Cake .....ssccceee. | 73 0 0.75 0 0) 84 0 0.. #5 0 O 
Slab. for prod. 96 per cent. ee | 7110 O.. 72 0 0} 86 O 0.. 87 O O 
YELLOW METAL, per Ib. ....6.| 9 0 7§ O O 7%) 0 O 7§ O 0 8 
RON, Pig in Scotiand,ton......| 2 11 9 cash |} 316 3 cash. 
Bar, Welsh, in London ......| 615 0.. 7 0 0) 715 0. 8 0 0 
Wales........| 6 0 0.. 6 5 0) 612 6. G15 0 
Staffordshire... | 7M Ge TH 08160 @ 8 8 0 
Rail, in Wales ....sececccoee | 517 6. 6 6 0 612 6. 615 0 
Sheets, single in London ....| 915 0.. 0 0 0 1010 0. 6 00 
Hoops, first quality. 615 0... 0 0 9 910 0. 915 O 
Nailrods....++s00 710 0. 715 0} 810 0. 815 0 
Swedish ..cccccscecee } 10 2 6.. 1010 0 1110 0.. 11 15 0 
LEAD, Pig, Foreign, per ton 1/19 0 0.. 19 5 0| 200 0 @.29 5 O 
English, W. B.. “' 1h 0.. 22 0 0] 22:10 0.. 2215 0 
Other brands . 19 19 0.. 19 15 0] 20 15,0... 21 5 0 
milled . jw 5 0.. 2010 0] 22 00. 0 0 O 
Shot, patent... /}24 00.. 0 0 0) 2315 0... 0 0 0 
Red or minium..... }2t 0 0.21 5 0) 2 00.. 0 0 0 
White, dry...cccccscees | 29 0 0.. 80 0 0) 910 0.. 0 0 0 
ground in Oll....-++++ 23 0 0.. 30 0 0 2% 0 0., 2915 0 
Litharge, W.B....sccccceceee | 2415 0.. 25 9 0] 2415 0.. 25 0 0 
QUICKSILVER, per bot. ........, 617 0.. 0 0 0) 717 6. 0 0 0 
SPELTER, Silesian, per ton...... | 21 12 6.. 21 15 0| 2410 0., 2415 0 
23 00.. 09 0 0; 3} 0 0.. 32 0 0 
9006. 0600) 000. 000 
100.000 000.000 
00 0.. 0 0 0] 15 5 0.1510 0 
413 0. 41440450. 000 
497@. 48661 43 0. 6 330 
410 0.. 0 0 0} 4410... 4 5 0 
412 6. 09 0 0; 490. 41 0 
413 0. © 0 0| 410 0. 412 0 
Refined, in blocks......2...| 415 0.. 0 9 0| 412 0.. 414 0 
TINPLATES, per bx of 225 sheets 
cok sossecevesesoece | § BG 2 8 Of 1 T Ge § 8 O 
ee £&.. 2B Gt Ge TM DS 
110 0.. 112 0} 113 6. 14 6 
116 0.. 118 O| 119 6. 2 0 6 
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1867. : A 
£2 8 |2 % £ 8 || Perload— 2e42460i46 246 
+. 9 016 10/11 10 12 10 || Yel. pine, per reduced O. 
3 0410/3 5 415, , Ist quality 17 01910 171020 0 
+215 310) 215 310 Qnd do... 19 013 0 12101410 
-0 00 0) 6 O © © || Archangel, yellow. 12 013 0) 12 013 10 
-5 5 6 O| 5 O 510 | St Petersburg yel.. 1010 11 © 101012 0 
- 310 410] 4 5 415|| Finland ....... 8 09 0) 8 G10 0 
-0 000! 6 0 O O||Memel .......... 0000 0000 
- 310 5 O| 310 5& © || Gothenburg, sel... 9 010 10) 9 Ol 0 
-810 6 0| 310 6 0 . 8 0 810) 8 O09 0 
.2 0 810] 2 5 310 || Geffe, yellow...... 9 O11 0) 10 ono 
.3 0 310) 3 0 3 10!|Soderhamn ...... 9 01010) 91011 0 
-3 0385 3 5 4 10 || Christiania,perO, | 
Swedish 117 2 8| 2 5 210) 18h. by 3 by 95 18 022 0) 18 023 0 
Masts, Queb rd.pine6 0 8 0| 610 81 | in. yellow .... | 
yl. pine 5 0 6 O| 5 O 6 0 || Deckplank,Dnt.} 444 4 4l 0416 
rd. 6000/0 00 6| 40ft. in... 
Lathwood,Dantz.fm. 410 510] 510 6 10 || Staves, per standard M. | ° 
‘St. Peter’s 610 710] 7 0 8 0 || Quebec pipo...... 80 085 0] 80 085 
Deals, per C., 12fi. by sth Sia. | 4 } pa puncheon 20 Q 91 0) 20 095 0 
Quebec, whtspruce 14 lv 28.10/13 1019 0 | © crown - | 99 0 
Stdobarwhs eproce 1310 15 10/38 015 0 || pips...-c- J 1700 290 0127003 
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THE FRENCH INTERNATIONAL EXHIBITION 


Havine in our last and previous numbers given, 
amongst our general impressions of the Great nch 
Exhibition, a short survey of the subjects visible from the 
Emperor’s promenade round the machinery circle, and 
brought our readers with him round again to the main 
entrance, we will now accompany them into the park, and 
passingly describe such of the many objects .of interest 
there as are in a sufficiently forward state to enable us to 
form an idea of what. they are or will be. .The plan of 
striking an outer circle, and marching, as it were, in single 
file round the building, would not answer the general 
urposes of such a review, for the ground is practically cut 
into two large and equal blocks by the main building, 
which almost reaches each side of the Champ de Mars, at 
the Porte Rapp on the northern, and the Porte Suffren on 
the southern side, whilst the ground to the east and west 
of each of these points becomes narrow, and contains little 
of interest to the engineer. We therefore propose to take 
each end of the building separately, and will begin with 
that greater portion of the western end which contains 
most of the French and all the English buildings. We 
shall not, however, get so far south yet as the English 
agricultural shed, which is separated from our part roper 
by America, Turkey, and Egypt, to say nothing of Mexico, 
and a few other insignificant territories. 

Turning in to the main entrance of the Paris Exhi- 
bition. building we obtain, or rather we should have 
obtained last Sunday, the only fine vista in the 
entire ogy de Mars as now laid out, viz. the 
view under the avenue of green canopies, to which we 
before alluded, terminating in the grand flight of steps at 
the other side of the Seine, now called the Place du Roi 
de Rome, ci-devant “Trocadero ;” but, alas, Monday’s 

e and rain finished the short-lived glory of this truly 
es decoration—nearly all the canopies were blown from 
the bolt-ropes, and the remainder were prudently removed 
next morning; except as handsome pieces of cloth of a 
rich velvety aspect they were only to be admired in the 

rspective view which we have indicated, sideways they 
Pad a bare appearance, and the short festoon curtains at 
the side were for ever being blown back over the top of 
the canopy, so that one saw nothing but a set of it 
green bags suspended from light green poles, manifestly 
too slight to support them. They made capital shower- 
baths whenever it rained, for the water collected in little 
pockets between the gilt ropes which sustained the curtains, 
and either fell with a doleful drip, or poured forth fitfully 
on the head of some devoted pedestrian Their removal 
has, however, not improved the view from the main en- 
trance, for some old houses—yet, we suppose, to be pulled 
down—rather spoil the appearance of the Place du Roi de 
Rome, at least at that point where it is ascended by the 
great flight of steps. Our readers may like to know some- 
thing of the steps—they are each 130ft. long by 7ft. wide, 
and rise about 9in., including a gentle slope in the plane of 
the step itself ; there are just seventy of them, so that the 
length of the flight is nearly 500ft., and its rise nearly 
50ft.; at avery moderate computation they would hold a 
crowd of 21,000 people, so that our reformers, if they 
were in France, would find a single staircase capable of 
holding them—and a capital place for public gesticulation 
it would be. The “Place” itself is now a park; six weeks 
ago it was a wilderness and had more the appearance, as 
seen from the Exhibition, of a battle-field than any other 
subject we can compare it with, that is if we can imagine 
hibe-dens locomotives and twice as many ballast trains 
constantly joining in the conflict. There was quite an 
army of men, with more than the due proportion of horses 
and carts tugging and tearing axle deep in the clay, and 
every now and then a heavy cannonade of blasting on the 
rocks at the southern side. For a length of nearly half a 
mile by a width of 500 yards, the whole contour of the hill 
was re about 3,000,000 cubic yards of ground bein 
excavated, the whole levelled in gentle slopes, and cove 
with mould. These stairs were provided for pedestrians, 
and drives for the carriages; then followed—just three 
weeks ago—the planting of trees and lamp- after the 
inevitable manner of the French, and behold a “ pare.” 
To those who saw much of the operation it seemed more 
like the work of an enchanter’s wand than the ordinary 
railway contractor’s work that we English are so well 
accustomed to, and Lord Redesdale so strongly dislikes. 
The great steps are faced with granite, cut square without 
any moulding at the edges, and the planes are filled in 
with asphalte; in more than one place a considerable 
sinking is already observable where the ground had been 
too hurriedly filled in, but this will be easily set right. 

After so long a digression beyond the 7; Moa de Mars, 
we must return forthwith to the contemplation of that 
most distinctive feature of the Paris Exhibition, viz., the 
park. We have no intention of criticising its general ap- 

ce, because, whether that would fair or not, it 
would be quite impossible, as the history of constructive 
effort contains no standard wherewith to compare it. There 
are, of course, plenty of ideal forms of beauty floating in 
the imaginations of those gifted individuals who are daily 
engaged in finding fault; on a series of views combining 
half-finished colossal plaster houses, models of French 
suburban villas, the Jack Straw’s Castle erected by our 
Trinity Board, and the hot-air engine of Mr. Philander 
Shaw, to say nothing of the Mexican temple, could never 
be brought within critical range of such fair forms of 
fancy. So that it is better not to begin by saying, “If this 
house had not been there, and that shed were ten yards 
farther off, all would have been different.” We accept the 
park as a necessity; it was probably designed originally as 
an ornament, but, when the building was filled, am were 
left so many thousand exhibitors without any place to 
display themselves, and so. they were allowed to put up so 
many hundreds of temples of fame according to each 
man’s idea of what that building ought to look like. 

Now, we have tried several walks round this park of 
late with a view of telling our readers all we could; but, 
in one sense we saw so much, and in another sense—that 
of finished works—we saw so little, that we have decided 





on confining ourselves for this week to the localities on 
either side of the main avenue leading from the Grande 
Porte to the building, and just giving them as a 
— of the rest till the park is really in a state 
to describe. We may premise, however, that with regard 
to the most attractive subjects for the engineer in the park 
the British Commission have probably covered more 
ground for their exhibitors outside the building than was 
apportioned to them within it, and this, instead of being 
covered with products and exhibits, many of which are 
beyond our province, are for the most part devoted to the 
display of objects interesting to the engineer. The French 
have covered twice as much space with houses as we have ; 
they have, of course, more than twice as much park, and 
though the nature of the exhibits in them are more general 
than ours, yet they contain on the whole a very fine col- 
lection. of machinery, enough in fact to form a highly re- 
spectable exhibition of itself. As in the building the right- 
hand side of the park on entering by the main entrance 
is English, and the left-hand French ; this, however, does 
not hold good at the gate itself, for on either side stands 
the pavilion of one of 1 the principal forges of France, on 
the right, that of Petin, Gaudet, et Cie., and on the left, 
the Chatilon and Commentry Company. Petin, Gaudet, et 
Cie. have but half-filled their house, though it will be an 
interesting exhibit when finished. Theirs are amongst the 
first forges in the world for rolling long. and heavy iron, 
and the firm are, we understand, preparing to produce I-iron, 
a metre (3ft. 3in.) deep, and fifty metres, or upwards of 
160ft. long. What they have to show at present we shall 
describe in a future number, but we may mention that 
they have girder beams 30 metres long, and are, we believe, 
surpassed by their opposite neighbours of Commentry, 
who have got one 33 metres, or over 100ft. long, and of 
somewhat about 17in. depth of web. Beyond these two 
buildings stands a pair of very handsome cast-iron 
fountains, which give a worthy finish to the great avenue. 
Turning behind the Commentry house on the left, we 
arrive at a shed monopolised , 4 two exhibitors of gas 
meters, Messrs Thiebaut, and Brunt and Co. The smell of 
gas at present prevents all a to either, and almost 
cuts off the “Secours aux blessés,” or temporary hospital, 
which the French, to their credit, establish wherever work 
is going on. Next comes a large church-like building for 
the display of ecclesiastical ornamentation ; it is one of the 
Cremorne arrangements, for which you pay an extra fee, 
and we have not yet visited it. On turning the angle of 
this building we come full in view of the great iron light- 


house by Reynard, a oa and indeed a noble object, | 


nearly 200ft. high from the of the rock on which it 
stands, and of most elegant proportions ; it is twelve sided, 
all made of boiler plate, but jointed with the strips outside 
and on the angles so as to divide the whole surface into 
panels. It is to be eyes near Brest; we will take care 
and give our readers full details of this interesting object, 
which is really a very fine piece of boiler work. The 
buildings between the piece of,.water on which this stands 
and the main avenue are generally of a paltry character : 
there is the photosculpture abomination in Moorish form, 
with a roof like those bell glasses used by market 
gardeners to force early vegetables ; beside it is a 
wine shop, and behind it are two windmills, in one of 
which the motion appears to be particularly unstable, 
and was compensated for by an unlimited  distri- 
bution of lunch on the day we had the pleasure of passing 
by it. However, we are soon through this insignificant 
district, which boasts also of “Galvanoplastique” and 
“ Hydroplastque” institutions, and a “Créche,” or artificial 
mother establishment to take care of children whilst both 
a are at work, and reaching the first main boiler- 

ouse by Powell of Rouen, we begin tofeel ourselves at home. 
The boiler-house of Messrs. Powell is a neat building of 
brown brickwork, with a light graceful shaft in the same 
material, whose colour strikes us as peculiarly suitable to 
edifices of this nature. It contains a single double-fiued 
Cornish boiler, 26ft. long, and nearly 7ft. diameter. We 
did not learn of what brand of iron its shell was formed, 
but we can testify to the good finish of its workmanship. 
The plates are 6ft. 6in. long by about 4ft. wide, worked 
longitudinally. The horizontal seams are double rivetted, 
the rows standing exactly behind each other, not alter- 
nated as usual. e ends of the plates are butt-jointed, 
and covered with turned rings ltin. thick by about 7in. 
wide. Altogether, the boiler is as fine a specimen of its 
class as any we have seen. It is fed by an injector, has a 
cast irou steam dome, on top of which is placed the man- 
hole door, and is provided with a magnetic water-indicator. 
This boiler supplies Mr. Powell's factory engine in the 
French section, which, with its fine cast iron framework 
and classical entablature, forms one of the most pleasing 
objects in that part of the machinery gallery. 

Turning backwards now, in a line with the outer circle of 
the building towards the main avenue, we find grouped to- 
gether four structures of no small interest to those en- 
— and manufacturers who have at heart the well- 

ing of that large class through whom and with whom it 
is their lot to labour, viz., the operative workmen. These 
buildings are no less than sample houses of the types con- 
structed at four different seats of French industry. As a 
subject interesting in itself and quite new at Exhibitions 
(at least in the tangible form now put before us), we shall 
hereafter devote a separate article to the consideration of 


these houses and those constructed by MM. Schneider | 


and Co., of which we have already given a short notice in 
our article on Le Creusot : for the present we shall only 
say that the four exhibits alluded to are by M. Jean Dollfus, 
cotton-spinner, of Mulhouse, who has built a block contain- 
ing four very commodious tenements, each of which costs, at 
Mulhouse, about £112; the Blanzy Coal Mines, Saone et 
Loire (near Le Creusot), whose style of house costs, £100, 
of which they have built 679, and their miners themselves, 
3500 in number, have built 99; the “Société Co-opera- 
tif Immobilliére de France” . (type, Paris), tall, gaudy 
and ugly, at £120; and Messrs. Japy fréres, of Beaucourt’ 
Alsace, makers of clocks, watches, sewing machines, and 
small ware in general, employing 500 hands; their houses 
we think the best of the Mot though they are the lowest 


in price, costing only £80, and becoming the property of 
the tenant at the end of eleven years by a monthly pay- 
ment of 16s. 1d. The sample house is inhabited by a 
family of father, mother, and five sons, employed in watch- 
making, who are themselves, as specimens of the thrifty 
and industrious people of this semi-German province, b 
no means the least interesting — the . e 
are now immediately at the of the Emperor's 
pavilion, and must pass through the uninteresting district 
of little windmills and plaster temples to regain the west 
side of the lake from which the great phare rises, before 
again taking an easterly direction am machinery and 
other exhibits of a decidedly attractive nature. We am 
in under M. Hirn’s wondestal rope, scarcely more t 

2in. in diameter, working over 4ft. pulleys and transmitting 
the power of a fine 25-horse portable, by Calla of Paris, 
to a centrifugal pump, by MM. Neut and Dumont of 
Lille, situated at a distance of 600ft. from the engine, and 
occupying one of five stalls leading towards the steel 
bridge which gives access beneath the Quai d’Orsay to 
the river frontage of the Exhibition. This rope will be 
at work in a few days, and we hope to supplement the in- 
formation on this subject already given to our readers in our 
articles on Switzerland. 

Another of the five compartments here devoted to ma- 
chinery is occupied by a two-cylinder single-action 
pump, with the air vessel (of cast iron) placed between the 
pumping cylinders, and also driven by one of M. F. Calla’s 
25-horse portables. The pump is shown by the French 
Imperial Commission of Marine, and is nearly ready to 
work. The remainder of the machinery about here is as 
yet unfinished. Of the steel bridge which, as we have 





said, carries the roadway of the Quay over the passage 
from the park to the water’s edge, we cannot » Bae 
now; for although we had been much disposed to admire it, 
we were sorry to observe within the last day or two that it 
has sunk at least three inches in the centre, and it will 
require much more than the cursory examination we have 
yet been able to give it to point out the defects which have 
led to so unfortunate a circumstance in connexion with 
one of the most prominent applications of steel for such 
structures. 

Turning to the east from this point, and posging the 
northern or Paris side of the lake—which, by-the-by, has 
been emptied of late to have an asphalte floor laid over its 
bottom—we come first to the pavilions of the “Société de 
Secours aux blessés,” an European association for the assis- 
tance of wounded by sea and land. Their collection of plant 
from most continental nations, as well as America, but not 
| yet from England, is varied, and to the uninitiated extra- 
ordinary—fearfully suggestive of the horrors of war and of 
the calm and calculating science it has. become. Whilst 
contemplating this collection of the results of.so much 
humane ingenuity one cannot but deplore the normal state 
of war amongst the most civilised nations of the earth 
which has called forth such contrivances even by a very 
lutie tolessen its evils, and wish for the day that will 
never come when they may rot and moulder beside their 
| brothers, the cannon and the rifle We must leave to 
another profession the description of objects mostly 
surgical, only noticing that amongst the, ambulances a 
two-wheeled French one, containing two soldiers’ beds, 
struck us as particularly well made and well proportioned. 
From its hanging and the curve of its shafts we should say 
that a maximum of ease to the patients has been obtained 
in combination with the advantage which a two-wheeled 
vehicle possesses under the exigencies of actual service. 
Beyond these buildings we come to that of the American 
Ministry of War, which is not yet completed, though most 
of the exhibits are being unpacked. Why our Trans- 
atlantic brethren should have been taken into the very heart 
of France with their military stores we know not, except 
it be to match the very scattered location of their outside 
buildings in general. It was dryly observed - one of them 
to the Pimes correspondent, that within the building they 
were given “a roof and a sandbank, and told to make them- 
selves comfortable,” but outside they have not been treated 
even with that consideration, but have been saa age. 
disposed as if the Gulf stream had brought them over and 
| left them on odd corners of Europe, like the driftwood 
| which first told us of their western land. It is but justice 
| to the Imperial Commission to say that the Americans 
| themselves blame their own commissioner for this state of 
| things; and on the whole, considering the present state of 
popular feeling amongst the people who have come so far 





and fared so badly, we do not envy that gentleman his 
position. Beyond them comes the French tére de la 


Guerre, and about it we have a word to say. When first 
it was proposed to our commission and to Government to 
send over war material they rather-hesitated to do so, 
but consented on its being urged that the French them- 
selves and other nations would make a display on a grand 
scale. Our, exhibition therefrom, in this respect, was 
made as perfect as possible; and from the 23-ton gun 
downwards nothing has been left undone to show not nee | 
all we can do, but bee we do it. Having taken so much 
pains to give our friends the benefit of our experience, or, 
at least, of such of it as they were not Yy cognisant 
of, we naturally look for a corresponding candour on their 
part, and we are naturally disappoin One miserable 
| shed—miserable in size at least, for its taste puts our three 
| large buildings to the blush—with its bare and empty 
interior represented the Ministére de la Guerre till a few 
days ago; now it is closed against visitors, whilst carts from 
| time to time are bringing a few cases into it: but a display 

of big guns, or anything of that kind, it certainly will not 
| be, for there were no foundations provided for such, and 
| one smalland solitary brass field-piece (a rifled muzzle-loader 
| of the Douai pattern of 1864) at present represents France 
| inthis branch of engineering. To be sureit is out in the open, 
| and the most is made of it by parading its limber and 
| ammunition wagons, and a few ambulances, &c. ; but the 

fact remains the same—this wretched little abortion is the 

only French gun yet given. for our contemplation, whilst 

our kind friends the Imperial Artillery have had the 
| pleasure of handling every gun in the English service and 
seeing sections-of most, if not all, our ammunition, And 
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here we may observe that the big gun gave one of them 
rather a start shortly after it had been placed on its iron 
carriage, the plane of which is elevated at an angle of six 
or seven degrees. <A private during dinner-hour brought 
one of his ofticers in to see it ; the gun was run back te 
the rear of the carriage, and 1t happened that the com- 
yressers were not on the friction bars, the gun was only 
Kreld by the rear wheels being raised, so that the carriage 
itself rested on the slides. The Frenchman, anxious to 
display his knowledge of the arrangements, turned down 
the lever, which, by an eccentric pin in the rear wheels, 
brings them down to bear on the slides, and away forward 
went the 23-ton gun. The officer, who was near the 
muzzle end, stood his ground, and, with an action charac- 
teristic of his nation, put his hand against the muzzle : 
one of our own gunners, who was near, but not near 
enough to reach the compresser handle, got a handspike in 
between the descending carriage and the front plate of the 
slides, thus broke the force of the concussion; the whole 
base frame tilted up about 2ft. at the rear end, and fell 
back, but the foundation was good, and the make of the 
carriage better, sono harm was done; still we don’t ex- 











pect much advantage from such amateur performances. But | 


to return to our charge against French caution, if such it 
be: we hope that on the opening of the hitherto empty shed 
it may make a better appearance than we have expected; at 
present there is certainly nothing to be seen but a few 
tents, half a dozen ambulances, and the unfortunate one- 
gun battery. 

Just behind this Ministére de la Guerre is placed a 
building far more worthy of inspection than military dis- 
play will ever be. Le Creusot, which has here hid itself 
away in a corner, with the characteristic modesty of great 
minds, is here represented by a building about 120ft. 
long by 50ft. wide, built in the brick-and-framework 
style adopted in many of our own buildings at home. 


It is a lofty well-lighted building, and there is more to be | i \ 
| other, it is scarcely possible to believe that the two designs 


seen in it, and what is there is better seen, than on the 
same amount of space anywhere in the Exhibition. 


some time before the opening of the Exhibition, and is now 
all but finally disposed; and consists of the engines of the 
Ocean, 950-horse power, to which we have already alluded; 
those of the Cerbére, 530; the Great Eastern locomotive, 
numbered 1079 of Creusot; one of the six wheel coupled 
engines for their own forge service, the sixteenth employed 
for that use; and a little Blanzy coal-mine engine, to work 
round curves of 27 yards radius—a perfect gem of its 
kind. Of both these latter we havealready given engravings 
and full particulars. Messrs. Schneider and Co. are now 
making even smaller locomotives for underground work ! 
Next comes a pair of colliery engines, complete with their 
cage and steam break; they are counterparts of those which 
we described as at work at each of the principal pits at Le 
Creusot, except that these are fitted with tappet valves 
instead of the slide valve. The class of machine tools is 
represented by a fine radial drill of the largest class. There 
are broken and bent specimens of all the irons made by 
the firm, besides samples of all their raw material; a large 
model of the town and works, and of the coal formation; 
models of part of the new forge and of the Spanish bridge, 
as it appeared under construction; and drawings of most 
of their other great bridges. Out of the general gangway, 
as this collection is, we fear that many may not see it if 
not specially directed to it; we would therefore warn any 
of our readers who visit the Exhibition not on any account 
to miss seeing what will be, perhaps, more interesting to 
many of them than any other single exhibit. This brings 
us up to the long line of sheds which contain a vast variety 
of machines and apparatus ranged along the northern side 
of the Champ de Mars; and here we must pause for this 
week, and complete our survey of the Pench, and perhaps 
of the English parks next week, continuing at the same 
time as they present themselves our notices of special ob- 
jects of interest throughout the vast institution generally. 
LONDON RAILWAY BRIDGES. 

Ir may be considered as a generally received opinion 
among engineers of the present day—since it is even 
tacitly conceded by its once strenuous opponents—that the 
open web girder offers superior advantages, upon the 
whole, to the older and more solid-sided form. Were any 
proof required of the general favour with which they are 
now regarded by the profession, two out of every three 
large bridges erected would bear witness to the fact. When, 
twenty years ago, a commission was appointed to inquire 
into the application of iron to railway structures, its 
verdict respecting the open web form was that “lattice 
girders appear of doubtful merit,” and Mr. Fairbairn in 
one of his works expresses a nearly similar opinion. In 
spite, however, of all the cold water thrown upon the new 
claimant for engineering consideration, it has continued 
steadily. to make way ; and it is interesting, and not a 
little amusing besides, to contrast its present position with 
that which was virtually predicted for it. The disparaging 
statements and condemnatory arguments urged against all 
girders of the open-sided form on their introduction, serves 
to forcibly point out that men of scientific attainments are 
not exempt from those foibles and prejudices which some 
people fondly imagine are confined to the less educated 
and uninstructed world at large. The Commission was 
evidently wediled to the old system, and could not perceive 
that their favourite example embodied all the particular 
attributes and features of the ancient methods of construc- 
tion. Anyone who glances at the two different forms be- 
holds in the cumbersome, shapeless proportions of the 
solid-sided girder, the presence of that solidity and mas- 
siveness which formed a distinguishing characteristic of 
the days when science was unknown, or at any rate un- 
practised, and when brute force was the sole power em- 
ployed to counteract and resist the action of external 
agents. In the open web beam we recognise a worthy 
offspring of scientific construction. It resists the action of 
the strains brought upon it, not en masse, as in the case of 
its older rival, but by that due proportioning and accurate 
adjustment of all its various parts which can alone impart 


ly a 






structure the appearance of lightness and elegance; 





After | 
many delays by land and water all the machinery arrived | 





while at the same time it bestows upon it’all that strength 
andjrigidity inseparable from the duties it has to perform. 
The open web girder, which in its widest signification in- 
cludes all those classed under the various denominations of 
triangular, trellis, lattice, and truss, was borrowed by us 
from our ingenious transatlantic brethren who were the first 
to erect some splendid timber bridges upon this prin- 
ciple. They possess at the present day numerous gigantic 
examples of this method of construction, embodying every 
principle with the exception of that of the suspension which 
could possibly be introduced in the erection of timber spans. 
It must not be —— that the form of girder in ques- 
tion sprung into full development upon its first appearance 
among us. Far from it. The earliest examples of wrought 
iron open-sided girders were erected in Ireland. We may 
select as a specimen of their original construction a bridge 
carrying the Dublin and Drogheda Railway over the Royal 
Canal in Dublin. However worthy of commendation asa 
pioneer of the new principle this bridge may be considered, 
it cannot be otherwise regarded than as a miserably inefti- 
cient application of it, orratheras nocorrect application what- 
ever. The web, wherein lies the especial value of the system, 
is composed of a series of thin bars closely interwoven and 


'rivetted together, so closely as so present a completely 


reticulated appearance, and without the slightest attempt 
at proportion or distribution of material, and constitutes a 
perfect mockery of all the laws laid down by theory for 
correctly designing girders of this nature. Curiously 
enough, about thirty miles further on, upon the same line 
of railway, we have in the Boyne Viaduct one of the finest 
existing examples of the lattice principle, where the laws 
of theory have been closely adhered to, and only received 


| that modification which must always accompany their | 


practical application. Comparing these two structures 
together and contrasting the total absence of all scientific 


principles and theoretical requirements in the one, with | 
their full and accurate development and application in the | 


could have emanated from the same individual. 

Judging from the manner in which lattice and plate 
girders are erected in varying succession along the same 
line of railway, the question naturally arises, which is the 
most economical? Upon the London, Chatham, and 
Dover line; the high-level railways, and others in and 
about the suburbs of the metropolis, there is an abundance 
of examples where over the same street a plate bridge 
carries one portion of the line and a lattice bridge another. 
Again, we find that the rival systems are not content with 
merely forming independent bridges in close contiguity 
with one another, but in some instances have so far for- 
gotten all feelings of animosity as to be veritably made to 
work in unity side by side, one of the main girders of the 
same bridge being of the plate and the other of the lattice 
form. How are these apparent incongruities to be recon- 
ciled? Is the question of plate versus lattice a mere difference 
of opinion among engineers, a freak of fancy, or the result of 
any particular system of routine in which one may be 
brought up; and in which, with the charming stolidity of 
the Anglo-Saxon character, one is ever prone to continue ? 
The uninitiated also asks, how is it that I see one 
bridge with girders of a straight horizontal form, and close 
alongside it another of the same size with girders having 
their tops in the shape of a box or segment of a circle ! 
Has the engineer any valid reason for departing from the 
well known and wally recognised principle of uniformity 
that he thus bestows an appearance so bizarre upon the 
structures spanning our streets and thoroughfares? It 
must be candidly admitted that these questions are easy to 
ask, but not so easy to answer. It must be borne in mind 
that the difference, whether in economy of material or 
workmanship, between any two systems of construction, 
depends in a great measure upon the scale of magnitude 
upon which those systems are carried out. If we take a 
bridge of a span not exceeding 60ft., it is in reality of no 
importance in an economical point of view whether the 
girders be of the plate or lattice form, for although there is 
undoubtedly a small saving effected in employing the 
latter, yet it is not of sufficient amount to justify in this 
instance a condemnation of the views and opinions of those 
who give the preference to the former. A large number of 
the bridges crossing our streets have a span of the above 
dimensions, or thereabouts, so that the employment of 
one or other of the two principles is evidently the result 
of the taste, or rather of the practice, of the engineer in 
whose office the bridge is designed. Should the span of the 
bridge be less than 60ft., as some are, the statement holds 
a@ fortiori. We do not hesitate to assert that we 
should in all cases prefer the lattice girder, but at the same 
time we do not consider that within the limits mentioned the 
advantages become so prominently marked as to warrant 
the wholesale rejection of the solid-sided form. Any 
objection against the mere appearance of a bridge over a 
street is at the present day worse than useless. So long 
as the company comply with the standing orders respect- 
ing headway and other details, they may give their bridge 
any shape or colour they please—witness the illustrated 
structure near the London Bridge terminus. Doubtless 
so utter an insensibility to all esthetical principles is to be 
regretted; but still the motto of the age is “ utd/itas utilita- 
tum, omnia utilitas,” and although when walking in the 
streets one cannot fail to be struck by the hideous aspect 
of our railway bridges, yet we do not remember those 
feelings when we are running over the same bridges com- 
fortably ensconced in a first-class carriage of “the limited 
mail.” Asan example of an “ apparent incongruity ” to the 
fullest extent, let us take the bridge carrying the London, 
Chatham, and Dover Railway over the Borough-road. 
Here we have a pair of solid-sided box girders supporting 
a portion, or, as it may be called, the first-constructed 
portion of the line, and in immediate proximity to it a 
pair of bow-and-string girders carrying the widened part. 
The latter girders are not only not of the same size them- 
selves, but are both larger and higher in the centre than 
those first put wp, so that from whichever side the structure 
may be approached the coup d’@i! is, to say the least, pecu- 
liarly effective. Before proceeding to prejudge a design it 
is but just to examine whether its general and possibly ob- 





Arntz 19, 18 


67. 





jectionable features are the results of unavoidable causes, In 
the first place the two abutments of the bridge in question 
are not parallel; one is square to the railway, or nearly so, 
while the other is at a very considerable skew. The result 
of this circumstance, which was unavoidable, as the line of 
the streets could not be altered, is that while the length of 
one of the new girders is 136ft., that of the other is 
increased to a little more than 179ft. Omitting the ques- 
tion of the relative economy of the old girders, or those 
first put up, it would not have been possible, consistent 
with correct designing, to have constructed the longer 
girder uniform in appearance with them. The bow-and- 
string principle selected for the purpose is admirably 
adapted for the economical construction of large spans and 
might undoubtedly have been used with greater advantage 
for the old bridge. In fact, this is virtually admitted, 





since the span of one of the box girders is the same as the 
shorter of the two recently erected. It is particularly 
unfortunate for engineers that cities and towns where 
it is desirable to erect bridges with some pretensions 
to beauty offer the greatest impediments and indeed 


frequently insurmountable obstacles to the accomp- 
lishment of such a result. In our last impression 
we drew attention to the bridge over Ludgate-hill. 


| It is evident that there is no absolute necessity for 
| headway over the footpaths being of the same 
height as that over the roadway, since the introduc- 
tion of the corbels has reduced that dimension over the 
| former. There is, therefore, no valid reason, except 
the dictum of the standing orders, why an arch should 
i not have been erected instead of a horizontal girder. 
| Not that much would have been gained in point of 
beauty had the substitution been permitted, for with a 
| headway so limited, abutments so short, width of bridge 
| 
| 
| 


| 





| so small, and length so great, the relative proportion of 
the various parts would have partaken more of the nature 
of a vault than that of a bridge. Still, so far as the ex- 
ternal appearance is concerned, the curved outlines of a 
flat segment would have been more agreeable to the eye 
than the horizontal contours of a straight girder. On the 
other hand, in the open country, where the look of a bridge 
| is of little or no consequence, it is comparatively an easy 
task to alter the headway two or three feet, and is simply 
a question of expense. If the levels of the railway do not 
permit of any alteration, it is only a matter of a few hundred 
cubic yards of excavation or embankment to -effect the 
requisite variation in the approaches to the bridge. More- 
over, there is this important difference between the rela- 
tive conditions governing the laying out of city and 
country railways. In the former, supposing them to 
be upon the high-level principle, they are entirely 
dependent upon the levels of the different streets over 
which they pass, and the object is naturally to cross them 
at the lowest level, that is, with the maximum headway 
permitted by the authorities. The case is otherwise with 
| lines running through the open country, for although the 
} levels of the roads to be crossed is a subject of great im- 
portance, yet that of the cuttings and embankments has 
also to be taken into account. In the latter case we can 
alter the roads to suit the railway, in the former we must 
adapt the railway to suit the roads. 

Independently of bow-and-string girders there is another 
class of structures which may be included in the same 
category. They are those which, whether belonging to the 
open or solid web form, have the top or upper flange curved. 
This is a very interesting subject, of a nature somewhat 
more intricate than we could well investigate here, the 
more especially as our space is exhausted. There is one 
rule to be borne in mind with respect to all girders where 
the depth is not uniform but diminishes towards the 
ends, It is, that whenever the depth is diminished the 
sectional area must be increased, since the strain upon any 
point of the flanges of a horizontal girder is inversely as 
the depth at the same point. The relative merits and 
demerits of girders with horizontal and curved upper 
members turns wholly upon the question of sectional area 
versus depth, to which we shall return at some future 
occasion. It may in the meantime be remembered that deep 
lattice girders are more economical than deep plate beams. 











Divine Apparatvs.—M. P. A. V. Le Lubez has been in’attend- 
ance each day during the week in Woolwich dockyard, by order of the 
Admiralty testing a number of diving machines, the invention of M. 
Rouquayrol and M. Denayrouze, already fully described and illus- 
trated in THE ENGINEER. Four of those received at Woolwich are 
intended to be transmitted to the dockyard at Malta for use in 
cleansing the bottoms of ships and other diving purposes at sea. 
The machines, or diving dresses, were applied during the trials 
with approved satisfaction, under the personal inspection of the 
Commodore-Superintendent and the principal officers of the yard. 
The diver, chosen at haphazard, on being questioned, stated that 
he inhaled, during submersion, the necessary amount of air with- 
out any uncomfortable feeling, and by the free action of the dis- 
charge valve, which is subject to the same pressure internally and 
externally. He breathed almost as if in the free air and could 
have remained any length of time under water. 

LONDON ASSOCIATION OF FoREMEN ENGINEERS. The ordinary 
monthly meeting of members of this society took place on Satur- 
day, the 6th inst., at its rooms, Doctors’ Commons, City. The 
chair was occupied by the president, Mr. Joseph Newton, and the 
attendance was very numerous. When the minutes of the pre- 
ceding meeting had been read and confirmed, the election of 
honorary and ordinary members was proceeded with. Among the 
former of these were Captain R. Kintour (4th Dragoon Guards); 
J. Morton, Esq. (of the firm of Morton and Wilson, of Stockton- 
on-Tees); G. F. Ansell, Esq., Royal Mint; and S. W. Worssam, 
jun., Esq.; and among the latter Mr. Thomas Lloyd (of Messrs. 
Humphreys and Co., Deptford), and Mr. John Swinburne (of 
Messrs. Hart and Sons, City-road). A discussion then ensued 
upon the propriety of changing the locality of the institutional 
meetings, and this ended in a unanimous resolution that hence- 
forth they should take place at the London Coffee-house, Ludgate- 
hill. The chairman next called upon Mr. Cleminson to read his pro- 
mised paper on the ‘‘ Traction Power of the Locomotive Engine.” 
Mr. Cleminson, after afew preliminary remarks as tothe marvellous 
| increase of railway traffic, gave a y bane history of the progress 
of railway engineering from its infancy. He gave many parti- 
| culars respecting the Crampton engine, and explained the reasons 
why it had been superseded. The remainder of the paper was 
chiefly occupied by the descriptions of the various locomotives 
and bogies at present in use. A tabular statement showing the 
comparison of the percentage of power which engines selected 
from the most approved systems recently built bore to each other 
| was also given. 
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RAILWAY MATTERS. 


THE London and North-Western are seeking powers to widen 
further portions of their line. 

TuE earnings of the Oil Creek Railroad for the last year amount 
to one million and a-half dollars, or equal to 40,000 per mile. 

Tae San Paulo Railway, for the three weeks from its opening, 
showed receipts of £24 per mile a week, which is looked upon as 
very good. . 

Tue agents in India of the Indian Branch Railway Company 
(Limited) has telegraphed that the Lucknow and Cawnpore line 
was to be opened for traffic un the 15th inst. 

A piLt authorising the junction line of three or four miles in 
length for connecting the London and North-Western and 
Manchester, Sheffield, and Lincolnshire Railways is agreed to. 

Ir is said that the Great Western Company have completed 
arrangements with the Bank of England for opening a special 
account for debenture interest. 

THE Metropolitan Railway traffic return showed last week an 
increase of £422 over the corresponding period of 1866, and the 
Glasgow and South-Western a decrease of £1085, 

THE line in process of formation from Stamford to Sibson is 
approaching completion, and will be opened for traffic by the Ist 
June. The stations are to be at Barnack and Sutton. 

Tue Metropolitan engine-drivers and firemen have pledged 
themselves to support the North-Eastern men on strike, alleging 
the justice of their cause as the ground of the support rendered. 

A TRAIN on the New Jersey Railroad was the other day detained 
nearly an hour at Rahway by the arrest of the conductor for 
having put aman off the day previous for non-payment of his 
fare. 

Ir is officially announced that the long-pending account between 
the Northern Railway of Buenos Ayres Company and the Govern- 
ment of Buenos Ayres has at last been compromised by a payment 
of £5800 in respect of the guarantee of the year 1865. 

THE London and North-Western have made such arrangements 
with the Manchester, Sheffield, and Lincolnshire Company, as will 
make the construction of the proposed railway from Chapel-en-le- 
Firth to Sheffield unnecessary, and the line is consequently 
abandoned. 

THe total cost of railways to the end of 1865 (the latest return 
published) was £455,475,143, raised as under:—On loans, 
$97,821,097; on debenture stocks, £13,795,375; on preference, 
£124,263,475; on ordinary, £219,598,196; making a total of 
£455,478, 143. 

Tue ties on the Union Pacific Railroad are of cotton wood 
burnetised. A boiler 100ft. in length and 5ft. in diameter 1s 
filled with the ties and the air exhausted. A solution of chloride 
of zine is then injected, which fills the pores of the wood, and 
renders it comparatively indestructible. 

A WHARNCLIFFE meeting of the Brighton Company was held at 
London Bridge on Tuesday, to be adjourned to the 30th inst., 
with a view to meet the wishes of a committee of the shareholders. 
In the meantime a statement will be prepared for the purpose of 
informing the shareholders as to the bills to be promoted. 

A CORRESPONDENT calls attention to what he believes a very 
dangerous level railway crossing by the summit canal bridge near 
Smethwick Junction on the Stourbridge branch of the Great 
Western. He thinks it must be an oversight of the company to 
make such imperfect arrangements at a crossing that is very much 
used by persons going to and from the works at Westbromwich, 
Spon-lane, and other contiguous places. 

A SPECIAL general meeting of the Great Eastern Railway Com- 
vany is called for the 1st of May, to consider and approve three 
Pils now pending in Parliament, the object of one of which is ** to 
constitute certain railways authorised to be made by the Great 
Eastern Railway Company in and near the metropolis a separate 
undertaking, and to extend the time limited for purchase of lands 
and completion of works with respect to certain of such rail- 
ways,” Xe, 

An American newspaper, writing about the Calcutta and Delhi 
line, says that during last year seven or eight corpses were taken 
from the cars, victims of over-crowding. Men and women, it says, 
are so crushed and crammed into the third-class carriages as to be 
forced to remain standing for the whole length of a journey, 
reaching sometimes 400 or 500 miles, in the hottest season of the 
year. We confess, it continues, with proper national pride and 
exultation, that our managers have not reached that point yet. 
But we are a progressive people. Wait a year or two, and then 
see! 

On Tuesday an inquiry was held at Wantage-road station into 
the circumstances attending the death of William Ireson. The 
deceased was the owner of two horses, one of which was employed 
in pumping water at the station, while the other was generally 
engaged to draw trucks left at Wantage-road. On Monday after- 
noon Ireson had been thus employed and he incautiously led the 
horse from the siding across the down line at the moment when 
the 4.50 express from Paddington approached at full speed, and 
= deceased and his horse were struck down and instantly 
billed, 

A MEETING of the town council, in conjunction with gentlemen 
attending as deputations from Ryde and Ventnor, was held at the 
Town-hall, Newport, last week, for the purpose of considering the 
refusal of Lord Redesdale to allow the bill of 1863 to be altered in 
accordance with the conditions upon which the money was sub- 
scribed. After iderable di ion on the different schemes 
available to remedy this difficulty, it was agreed that another 
meeting should take place shortly, to which gentlemen connected 
with the local boards of Shanklin and Sandown should be invited 
to attend and give their opinion upon the subject. 

THE length of the proposed Intercolonial Railway, which is to 
connect the railway system of Canada at Riviere du Loup with 
that of Nova Scotia at Truro, is 449 miles, and its estimated cost 
20,635,500 dols., or £4,127,100. This route seems to offer the 
greatest advantages, and will most probably be the one carried out. 
Surveys for the formation of the line were taken by Major Robin- 
son, R.E., for the British Government, in 1846-7, and by Mr. 
Sandford Fleming, C.E., for the Canadian Government, in 1864. 
Two other lines, of 401 and 499 miles, have been also proposed by 
the latter gentleman; but he reports most favourably of the one 
mentioned above. 

THE traffic arrangements of the North-Eastern Railway Company 
are rapidly resuming their ordinary condition. The directors and 
managers of the company are determined not to re-engage any.of the 
1500 engine-drivers and firemen who struck work last week on their 
various branches of railway, and it seems certain that they will 
succeed in doing without them. As stated before, the managers 
have no difficulty in engaging any number of men fully competent 
to work locomotives. On Saturday alone upwards of fifty 
applications had to be rejected from persons desirous of filling up 
the places of the men on strike. The only obstacle to the traflic 
being fully resumed at once is that the newly-engaged drivers have 
not as yet made themselves fully acquainted with theroad, crossings, 
signals, switches, shunting-places, &c. But they are being rapidly 
schooled by the company’s managers and servants, who travel 
with them on the locomotives for the purpose. The traffic of 
Saturday, the most trying day of the week, was got through 
without accident or stoppage, and the running of the passenger 
trains on Sunday was carried out without any departure from the 
ordinary time bills. With the assistance of the colliery owners, 
the shipments at the Tyne Docks are being rapidly brought up to 
the ordi daily average, and there will be little detention of 
shipping. At Hartlepool little inconvenience has resulted from 
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Tue combined length of the two Atlantic cables is 3754 geogra- 
phical miles. 


THERE are fifteen miles of steam pipes in the Houses of Parlia- | 


ment, with about 1200 stop-cocks and valves. 

VITRUVIUS states that in the theatres of the ancients resonant 
brass vessels were placed to strengthen the voices of the actors. 

THE consumption of gas in the Houses of Parliamert is 
12,000,000 cubic feet annually, the cost of which amounts to 
£3500. 

M. Bror found that for every twenty-seven millimetres diffe- 
rence in height of the barometer there was a difference in the 
boiling point of water of one degree. 

M. Bror found that in one of the Paris water pipes, 1040 yards 
long, the voice lost so little of its intensity that a conversation could 
be kept up at the ends of the tube in a very low tone. 

On the night that the Reform Bill of last session was intro- 
duced, about 1,500,000 cubic feet of air, heated to a comfortable 
temperature, passed through the House of Commons every hour. 

Ir the ear is placed against a rock in which a blasting is being 
made at a distance, two distinct reports are heard—one transmitted 
through the rock to the ear, and the other transmitted through 
the air. 

Ir has recently been found, from a long series of experiments, 
that dried gluten, or lucine, employed under new conditions, fixes 
colours as solidly as albumen, and may be substituted for it with 
considerable economy. 

M. Dvutone caused organ pipes to sound by means of different 
gases, and found that the velocity of sound at zero was as follows: 


Carbonic acid, 856ft. in a second; oxygen, 1040; air, 1093; car- | 


bonic oxide, 1106; hydrogen, 4163. 

3y determining the longitudinal vibrations of sound in wood, 
Chladni found that the velocity of transmission was from ten to 
sixteen times as great in wood as in air. In metals the velocity is 
between four and sixteen times that of air. 

THERE are about 86,000 miles of telegraph line in the world 
carrying very nearly 250,000 miles of wire. 
between one-fifth and one-sixth of the whole of the telegraphs of 
the world, and as to the length of wires, it is between one-th.rd 
and one-fourth. 

M. SonpHaAuss found that sonorous waves are refracted like 
light and heat. He constructed gaseous lenses by filling spherical 
or lenticular collodion envelopes with carbonic acid. With 
envelopes of paper, or of goldbeater’s skin, the refraction of sound 
is not perceptible. 

A DIFFERENCE of 45 deg. Cent. between the cold of winter and 
the heat of summer is not unfrequently experienced in this 
country. In that range a wrought iron bar 10in. long will vary 
in length by 1-200th of an inch, and will exert a strain, if its ends 
are securely fastened, of fifty tons. 

A VERY simple hygrometer is a few grains of quick-lime laid 
on a plate. If it does not absorb more than one fortieth of its 
own weight of water in twenty-four hours, as determined by 
accurate weighing, the room, says Dr. Coffee, may be fit to live 
in. Ina damp, newly built room, it will increase as much as five 
per cent. 

Mr. Matter found from experiments made at Holyhead, by 
means of blasting, that the larger the charge of gunpowder, and 
therefore the louder the report, the more rapid was the trans- 
mission of the sound. With a charge of 2000 1b. of gunpowder the 
velocity was 967ft. in a second, which, with a charge of 12,000 Ib., 
it was 1210ft. in the same time. 

A SIMPLE machine, patented by a Mr. Cabanes, consists in prin- 
ciple of a rotary fan drawing a powerful current of air through a 
case packed with sponges which may be saturated with any 
purifying, ozonising, or freezing mixture, and thus a cool, pure, 
fresh, or, if you please, perfumed breeze may be enjoyed in any 
situation and at any season. 

CYANOGEN, a deadly gas, is found among the constant products 
of the combustion of bituminous coal. In iron furnaces 1°34 per 
cent. by volume of the gas present is cyanogen, at a height of 
2}ft., while at a height of 12ft. hardly a trace of it can be 
detected. A bad draft may give the occupants of a room thus 
warmed more chemical poisons than they suspect. 

THE following gives the weight in pounds per knot of the copper 
conductor and gutta-percha insulator in the most important 
submarine cables:—Atlantic of 1858, 107 copper, 261 gutta-percha; 
Red Sea, 180 copper, 212 gutta-percha; Malta and Alexandria, 
400 copper, 400 gutta-percha; Persian Gulf, 225 copper, 275 gutta- 
percha; Atlantic of 1865 and 1866, 300 copper, 400 gutta-percha. 


By a return just issued it appears that the coals brought to the 
metropolis (within the limits of the coal duty radius) in the year 
1866 was 6,020,182 tons. In the year the gross amount of duty at 
9d. for the Metropolitan Board of Works was £211,644 3s., and 
the net amount £187,102 9s. 3d. The gross amount of the 4d. 
duty, for city of London works, &c., was £94,064 1s. 4d., and 
the net amount £83,156 12s. 10d. 

M. JANIN says in the Débats that the first attempt at a Univer- 
sal Exhibition was made under Nero, more than eighteen centuries 
ago, and which is thus alluded to by Seneca, in one of his letters: 
—‘*I was present the other day at the solemn exhibition of the 
riches of Rome, where I saw marvellous chefs d’@uvre, which 
were also exquisite cloths, hangings, and costumes, which had 
come from even beyond the limits of the Roman frontiers.” 

At the lucifer match manufactory of Mr. Gates in Frankfort, 
New York, 720,000ft. of pine of the best quality are used annually 
for the matches, and 400,000ft. of bass-wood for cases. The 
sulphur used annually tor the matches is 400 barrels, and the 
phosphorus is 9,6001b. It takes 500 Ib. of paper per day to make 
the light small boxes for holding the matches, and four tons of 
pasteboard per week for the larger boxes; 66 lbs. of flour are daily 
used for paste. 

A SPECIMEN of those carrillons heard in Antwerp and other 
cities in Belgium is about to be exhibited in the Champ de Mars, 
previous to being placed in the tower of Saint Germain l’Auxerrois. 
Four years have~been spent in the manufacture of this set of 
chimes, which is very complicated, though it will be managed 
very easily, the performer being enabled to play any tune upon it 
as easily as upon any ordinary pianoforte. There will be torty- 
two bells, so that every variety of tone may be produced. 

MAGNESIA CRUCIBLES are proposed for obtaining compact steel 
or iron, free from the bubbles which are due to the action of the 
carbon on the silica of the ordinary crucibles. Lime crucibles for 
the same purpose may be formed within the ordinary clay crucible, 
by first ramming the latter with plumbago, then turning out the 
plumbago to a thin shell, then ramming with caustic lime and 
turning the proper cavity. The use of the plumbago between the 
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| return ticket, they made him pay his fare back to London. 


clay and the inner shell is to prevent the melting of the latter | 


from contact with the clay in the furnace. 

A. G. B. writes to the Times with regard to the University Boat 
Race, as follows: —Taking the length of the course at 4} miles, the 
time of the race at 22°7 minutes, the average stroke of the 


Oxonians 34 per minute, and of the Cantabs 39 per minute, then | 


in the whole race the Oxford crew rowed only 772 strokes to their 
opponents’ 885 strokes (a ratio of 100 to 112), while the propulsion 
ot the Oxonian boat was 9°689 yards per stroke, and of the 
Cambridge boat 8°226 yards. Therecan be no doubt that the work 
done by the Cambridge crew was a severer tax upon physical 
strength and endurance than that done by the Oxonians and 
therefore that their style of rowing, magnificent though it be, 


does not eT so nearly to perfection as the long, deep, and | tain his 


strong pull of the Oxonians. 


} MISCELLANEA. 
| AN iron-clad ship cost more than twice as much as an iron fort to 
| carry the same armament. 

THERE is much distress in the Lehigh and Schuykill coal regions 
at present, and little is doing at the collieries. 
; THe bill introduced for vesting the Forth and Clyde Navigation 
in the Caledonian has passed the House of Commons. 


Tae rental of Glasgow for 1866-7 is officially computed at 
£1,863,024, being an increase of £54,594 upon the preceding year. 

_A TELEGRAPH line has recently been erected between Olten and 
Sissach, in Switzerland, which is supported entirely by iron posts. 
| Nor less than 300,000,000 dols. in gold and silver have been 
taken from the wild mountains of the Far West within the last 
five years. 

THE projected strike of the spinners at Manchester, New-Hamp 
shire, for ten hours a day, has been abandoned, and work proceeds 
as usual in the factories. 

THE journeymen tailors of Paris still hold out, refusing to accept 
of any compromise, and a large number of the masters have pledged 
themselves to make no concessions whatever. 

On Saturday afternoon an explosion of tiredamp occurred at 
Haughead Colliery, the property of Merry and Cunninghame, in 
the neighbourhood of Hamilton, which unhappily resulted in the 
death of three men. 

CAPTAIN STOKES, master of the Earl of Dublin, which was 
wrecked on the coast of Wexford, has been reprimanded by the 
nautical assessors, who have held an inquiry into the circumstances, 
but his certificate is not withdrawn. 


GREAT distress prevails in the mining districts in Cornwall in 
consequence of the complete stoppage of numerous mines and the 
partial suspension of operations in many others. The number of 
unemployed cannot be far short of 3000. 

Some orders from abroad have given a little activity to some of 
the Charleroi works, but speaking generally, the Belgian iron trade 
is flat. The importation of English pig into Belgium still con- 
tinues, stocks are increasing at the Belgian blast furnaces. 

THE dockyard and the whole of the naval establishments at 
Chatham will be closed on Monday next, by order of the Admiralty, 
and the workmen will receive a holiday, to enable those connected 
with Volunteer corps to take a part in the review at Dover. 


BEDSON’s patent continuous wire mill, at the works of Messrs. 
Johnson and Nephew, Manchester, is producing telegraph rods, 
281 lb. weight and 530 yards long, in one continuous piece. Even 
this extraordinary length is expected soon to be much exceeded. 

On the arrival of a goods train at the Waverley Bridge terminus 
of the North British Railway on Monday night, it was discovered 
that one of the wagons, laden with matting, was on fire. The 
wagon was quicsly detached, and run into a siding, where the 
fire was extinguished. 

THE armoured iron screw frigate Valiant is having her hull 
below the water-line repayed over with protective and anti-fouling 
composition, and is having her deck fittings on board completed 
for the reception of her new armament, according to the new 
Admiralty scale of June, 1366. 


THe workmen at Chatham dockyard have commenced the con- 
struction of a larg: iron caisson intended for the entrance of No. 3 
dock, in which th: armour-plated turret ship Monarch, 6, 1200- 
horse power, is b.ilding, to take the place of the wooden coffer- 
dam and caisson now in the dock. 

Mk. FRANKLIN, of Jamaica, calls attention to the advantages to 

@ seclreu by prompt action in procuring the selection of that 
island as a principal telegraphic station for the submarine cable 
eg to be laid from the Isthmus of Panama, across the West 

ndia Islands, to the peninsula of Florida. 

THE journeymen ropemakers of Le Mans are at present on strike. 
They demand an additional 60c. a-day. The masters have offered 
30c., on condition that the men shall work twelve days in each 
fortnight. The terms were not accepted, and many of the men 
have left the town to seek work face somo 


THE meeting of the Oriental Inland Steam Company (Limited) 
was held on Tuesday, when the directors’ report was adopted. It 
was mentioned that the board have been in communication with 
the Indus Steam Flotilla Company, with the view of handing 
over the property to that undertaking on terms to be arranged. 


In consequence of an injury to her machinery the mail packet 
China will be unable to leave Marseilles on the morning of the 
20th inst. The mails for Bombay, which in due course should 
be despatched from London on the evening of the 18th inst., will 
not be made up until the evening of Saturday, the 20th instant. 

At the meeting of the Royal Society, at Burlington House, on 
Saturday last, Mr. Frank Buckland, one of her Majesty's inspec- 
tors of fisheries, exhibited three designs for salmon ladders or 
passes, his object being an attempt to show how salmon may be 
assisted over weirs, milldams, and other obstructions, with economy 
both of money and water. 


An Admiralty order has been received at Chatham dockyard 
which directs that in future the whole of the officers of the esta- 
blishment are to commence their duties at their respective depart- 
ments at the same hour the workmen enter the dockyard in the 
morning, and are to continue at their duty during the whole of 
the working hours of the day. 

THE Turkish slaves who worked out the defences of Malta under 
Christian masters never cut such scarps as those which tower 
over the entrance to the Solent above the Needles, and at Cliffe- 
end. Not only the sides but the decks of ships must be cased with 
triple iron to pass unscathed through the plunging fire from 
Needles Battery, Hatherwood, Warden Port, and Cliffe-end. 


Ow the introduction of gas into Moscow fears were expressed 
that the extreme cold occasionally experienced there might so 
| interfere with the illuminating power of the gas, from the etiect of 
| condensation, as to :ender it at times unserviceable, but these fears 
have been effectually removed. Within a month after the opening 
of the new gas works the severity of the weather exceeded any- 
thing that had been known for many years, the petroleum in the 
public lamps was frozen, and the streets in which that mode of 
lighting was adopted were in darkness, but the gas continued to 
burn without interruption. 


A DECISION of some little importance was given on Tuesday at 
the Sheriffs’ Court upon the law of return tickets. The plaintiff 
lost the return half of his ticket from Boulogne to London by 
the boat of the General Steam Navigation Company, and, although 
his name was entered on the company’s books as having taken a 
The 
judge decided that it was a personal contract, that the tickets 
given to plaintiff when he paid the fare were merely proof that he 
had paid, and that the company must refund the second payment 
they had compelled him to make. 

THE Memorial de la Loire relates the following accident as 
having occurred during the reparation of the shaftof the mine 
Gagne Petit. Four men were at work on a stage supported by a 
cable at the depth of more than 300ft., and were on the point of 
finishing their task when one of them asked another to pass him 
a trowel. The latter took hold of a projecting piece of wood to 
raise himself to reach it from a hole in which it had been left, and 
when he was about to replace his foot he found no support—the 
rope had broken, and the stage with his three companions was pre- 
cipitated to the bottom of the pit, over 160ft. He, clinging to his 
strange support, called out loudly for help, and contrived to main- 
hold until a basket was lowered and he was rescued. The 
| others were found to be dreadfully crushed. 
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PARIS EXHIBITION—ALLEY’S RADIAL DRILLING MACHINE. 


MANUFACTURED BY MESSRS. NEILSON BROTHERS, GLASGOW. 
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THE radial drilling machine, which we have given engravings of 
above, has lately been introduced by Messrs. Neilson Brothers, of 
Glasgow, and was designed by Mr. S. Alley, of that firm. It pos- 
sesses poe novel a in _ am, in ok = 

rove itself a very use’ tool, especially for light work, for 
Phich, probably, it will be most extensively — ed. The 
chief peculiarity in the machine is that nearly e gearing 
is enclosed within the hollow pillar and radial arm, thus 
protecting it from the dust and from contact with sur- 
rounding objects, whilst the tool as a whole is rendered very 
compact. The pillar, which is of the telescope form, is raised 
and lowered by hand in the smaller machines, but for larger sizes 
Mr. Alley has adopted an arrangement which is represented 
in the sectional view. The wheel and screw on the top 
of the vertical pillar on the left-hand side of the main pillar is 
employed for raising a coupling on the driving shaft, by which 
means the lifting screw is coupled to it. The drill spindle is pro- 
vided with a self-feeding motion, which can be e and dis- 
engaged at pleasure by means of a friction clutch. The other 
parts of the machine are so clearly shown on the wood cut, that a 
further description is not required. 

Messrs. Neilson Brothers have sent one of the machines to the 
Paris Exhibition, where, doubtless, its merits will be fully appre- 
ciated, 








INSTITUTION OF NAVAL ARCHITECTS. 
: (Continued from page 326.) 
Ar the conclusion of the president’s speech the following special 
report of the council was re 


GENERAL REPORT, BASED UPON THE RESOLUTIONS PASSED BY 
THE COUNCIL RELATING TO THE SAFETY OF IRON SHIPS. 


THE President of the Institution of Naval Architects, in the 
opening address of the session of 1866, said with reference to the 

en recent loss of the London, iron passenger steamer, in the 
Bay of Biscay, ‘‘The circumstances of the sad event of the loss 
of the London, accompanied as it was by the simultaneous loss of 
another ship of still larger size, and of a higher reputed character ” 
(the Amalia), ‘‘ was I think, an event so remarkable, that I should 
be very sorry indeed if this annual meeting of this institution 
were to pass by without some notice being taken of the extra- 
ordinary circumstances of the loss of that ship, and without some 
discussion upon what we suppose to be the causes of the loss, and 
the faults if any of the construction of those ships.” . . . . 
** Regulations must be made; ships must be built for the con- 
venience of passengers ; but they must not afterwards be unduly 
loaded with cargo, so as to be unsafe upon the sea. The passen- 
gers who pass to and fro are not judges of the question; they can 
take no pee. for their own <a it is to the skill and 
science of those who build these ships that the passenger trusts, 





and the care which the Legislature and the Government are bound 
to take of their fellow-subjects. Under these circumstances I do 
sincerely trust there will be a discussion upon this question.” 








At the close of the meetings the following resolution was 
adopted unanimously :—‘‘ That, in the opinion of the members 


and associates of this institution, it is desirable that an early 
meeting of the council take place, for the purpose of considering, 
with reference to the President's opening speech, and the papers 
that have been read on the security of iron ships, what recom- 
mendations could best be offered to the public, in order to prevent 
as far as possible the loss of passenger aud other vessels.” 

In accordance with this resolution the council have given care- 
ful consideration to the question of the safety of iron ships, all 
the bers of the il having been consulted at each stage 
of the pr dings. The il have ultimately arrived at the 
following conclusions, and offer them, with such recommendations 
as they contain, to the profession, in the hope that they may be 
adopted by shipowners and builders, and may tend to increase the 
safety of passenger and other vessels, 

1. No general rule can be safely laid down for regulating the 
proportions of length and depth to the breadth of a ship, and a 

+ variety of proportions of length and depth to breadth may 
aptrs adopted, and the ship made sound and seaworthy, by 
judicious form, construction, and lading. 

2. The construction load-water-line, of every ship, and her scale 
of displacement from light to load-water-line, should be appended 
to every design of a ship, shewing the extreme draught to which 
she should be laden; and measures should be taken to ensure that 
this information be recorded on the ship’s papers. It is desirable 
also that, along with a ship’s papers, in the ession of the 
——_ there should always be carried a scale of displacement, a 

draft, and a set of outline plans of the ship, comprising a 
longitudinal section, and at least four cross sections of the ship. 
On these pans should be marked the capacity, in tons of 40 cubic 
feet, of each compartment of the hold. The surplus buoyancy of 
each compartment up to the load-water-line, or its power to carry 
dead weight, should be given in tons dead weight. These Pe rs 
should always accompany the ship’s register, and a copy of them 
should be lodged in the Custom House of the port from which the 
ship hails. 

3. There is a minimum height of freeboard which cannot be 
safely reduced in sea-going ships of ordinary fitment; and it is 
desirable to fix this minimum height. Freeboard should be un- 
derstood to be the vertical height of the upper surface of the 
upper deck (not spar-deck) at the side, amidships, above the load- 
water-line. The proportion of free’ should increase with the 
length. One-eighth of the beam is a minimum freeboard for ordi- 
— sea-going shige of not more than five breadths to the length, 
an cnotiiapensel of the beam should further be added to the 
freeboard for each additional breadth in the length of the ship: 
this would give:— 

For a ship of 32 feet beam and 160 feet long, 4 feet freeboard. 

For a length of 192 feet, 5 feet freeboard. 

For a length of 224 feet, 6 feet freeboard. Me 

For a length of 256 feet, 7 feet freeboard, the beam remaining 
the same; but as the addition of a spar-deck on long vessels may 
be considered an equivalent or substitute for the increased free- 
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board required for extra length, a complete spar-deck would 
the freeboard of these extra len, at the original ~ height of an 

4. It is not considered desirable to offer any recommendations 
with regard to poops and forecastles. It must d d entirely 
upon the professional judgment of the designer of oak whether. 
looking to her proportions, form, and pu , the additions of 
poop and forecastle are expedient and po In general, where 
poops and forecastles are adopted, they should be Sool and sea. 
worthy, but their weight may be inexpedient in long fine ships; and 
there are cases wherea light top- t forecastle (i. ¢., an open 
forecastle raised above the level of the os deck) may be useful in 
keeping heavy seas out of the ship. In general, spar-decks in 
long ships are preferable to poop and forecastle, and no diminu. 
tion of freeboard should be allowed for a poop or forecastle. 

5. It would add much to the strength and security of steamships 
if transverse and longitudinal bulkheads, coal bunkers, iron lower 
decks, and screw alley were all so connected with the hull of the 
ship and with each other, as to form independent cellular com- 
partments, water-tight, and having all their communications with 
the decks and each other by water-tight doors worked from the 
deck. In proportioning the compartments of a ship (and especially 
of ships devoted to passengers) it is very desirable so to arrange 
them that if any two adjacent compartments be filled, or placed in 
free commnnication with the sea, the remaining compartments 
will float the ship. It is considered that no iron passenger ship is 
well constructed unless her compartments be so proportioned that 
she would float safely were any one of them to fill with water, or 
be placed in free communication with the sea. Double bottoms 
are to be regarded as a great element, both of safety and strength, 
in the structure of a large iron ship. 

6. It is very desirable that sufficient ventilation should always 
be —— in passenger - to admit of closing all side scuttles 
and battening down, or otherwise enclosing all hatches in bad 
weather. 

7, In regard to hatchways and openings in the deck no limits 
can be set to their size; but it is desirable to carry the beams of 
the ship across them without interruption wherever practicable— 
the beams may also be made removable where required, being 
replaced on going to sea, coami over engine and boiler 
rooms in passenger ships should be as high as practicable, of iron, 
and riveted to the beams and carlings. Openings in the deck may 
7 — with solid coverings, hinged in place so as to be readily 
closed. 

8. It being considered that all openings in the sides or ends of 
vessels are subject to accidents that end the safety of ships, 
it is desirable that the side and stern windows should, in addition 
to the — lights, have hinged dead lights, with a view to their 
being always in place; and that all cargo ports should be strongly 
secured by iron cross bars. 

9. It is believed that all openings from and communications with 
the sea from engine room and pipes should be protected by conical, 
or Kingston, or sluice valves, and similar precautions should be 
taken for all openings through the bottom of the ship, where 
damage to pipes or ship would admit water into the holds. 

10. It is considered that all steam vessels, if of iron, should have 
a brass barrelled oo to every compartment except the for- 
ward and after ones—the former to have a sluice cock, or that, as 
a substitute for these pumps, there should be patent pumps having 
independent cti this extent. They should also have a 
donkey engine and pump capable of pumping from the bilge and 
from the sea, of feeding the boilers, and of throwing water on deck. 
All vessels should have one or more bilge-pumps, worked by the 
large engines, with bilge injection pipes if the engines have con- 
densers. In large vessels the donkey engines should have a 
separate boiler high above the water-line, and also communication 
with the main boilers. All vessels should have a set of bilge pipes 
connecting every hold, and the engine compartments with these 
pumps. As a security against fire there should be pumps on the 
upper deck, and fitted as force pumps, and provided with a suffi- 
cient length of hose (with the necessary copper delivery jets) to 
reach either extremity of the vessel, and also provided with suction 
hose or pipes from the sea. The cocks, by which the working of 
the pumps is regulated, should be carefully arranged and marked, 
and great care should be taken that both cocks and pipes are 
A plan of the whole should accompany the ship's 
— and the crew should be periodically exercised in their use. 

1. The stowage of a ship, whether done by contract or not, 
should be done under ae of the captain of the ship, and 
should be conducted under his own orders only; and he alone 
should be held responsible for the good stowage of hisship. Ships 
are often very badly stowed, the weights being sometimes too low, 
thus causing them to roll with such rapid and violent motions as 








to carry away the spars, and otherwise endanger the safety of the 
ship, and at other times too high, thus making the ships crank, and 
liable to turn over. A ship may, however, gene , whatever 


her form, be so stowed as to avoid both dangers. As the character 
of the ship in these respects varies, so does the number of oscilla- 
tions she would make per minute, if she were set rolling in still 
water, by men running across her deck, or other means, and then 
allowed to come to rest ; that is, if the ship be crank, the number 
of oscillations per minute will be few, and if she be too stiff they 
will be numerous ; but under the same conditions of stowage the 
number will always be very nearly the same, whatever the amount 
of the impulse to set her rolling may be. Although this pecu- 
liarity has long been known to scientific men, no such observations 
have been made in merchant ships as would justify any specific rule 
on the subject. It is, however, most desirable that information 
should be collected upon it, and that the attention of the owners 
and captains of vessels should be called to it. 

12. It is believed that the present rules of the Board of Trade 
regarding boats, life-boats, and their tackle, are good in principle. 
The responsibility for keeping all boats in constant readiness and 
efficiency obviously rests on the captain, and must fix on him the 
blame for all neglect and its consequences. Every open boat built 
of iron or steel should be fitted with sufficient water-tight spaces 
to float her. 

13. The system of peeing anchors and cables by Lloyd's, 
and of proving under license of the Board of Trade by Act of Parlia- 
ment is so far satisfactory ; but as the proof-test alone cannot es- 
tablish the excellence of the cable, the reputation of the makers 
must be relied upon. 

14. In order to provide for the rapid clearance of the upper deck 
from water which may break over the ship, flap-boards should be 
fitted to the lower part of the bulwarks, sufficient in number and 
in area to admit of the rapid escape of the water. 

15. Water-closets on decks below or near the water-line may be 
the means of gradually and imperceptibly flooding the ship, and en- 
dangering her safety, unless the pipes and valves are strong and 
are carefully fitted. 

In addition to the foregoing, the Council desire to record various 
reommendations of members, which appear to them to be deserv- 
ing of consideration, but which have not been embodied therein. 

hat the course adopted in the ocean mail steamers under 
Admiralty survey is desirable in all ocean steamers, viz., that 
there should be two hawse pipes fitted on each bow, and a second 
fared of riding bitts, so as not only to provide means for readily 
letting go and riding by a third anchor, but also to have a spare 
hawse-hole and bitt on each side, in the event of either of the 
working hawse-pipes or bitts breaking or becoming unserviceable. 

That on the beam of each compartment should be painted the 
whole tonnage of the vessel,{and the capacity of the particular com- 
partment in tons of 40 cubic feet, and that the dead weight and 
measurement tonnage in each such compartment should be shewn 
on the ship’s register before clearance. 

That no dead weight should be permitted in either the fore or 
after sections of any passenger _— 

That all communications with the sea should be fully exposed 
to view, and be readily accessible to the engineers. 

In the absence of any spar-deck the engine hatchway should 
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have coamings or water-tight hulkheads round it, rising at least as 
high as the bulwarks. 

Yertain portions of the ship, as for example the screw alley, 
might be made accessible for repairs after they had been bilged, by 
forcing air into them, and thus expelling the water, and such J 
portions should be made air-tight and be in communication with 

orce pumps with a view to this. 

Spars and boats should be so disposed as to float off in the event 
of a wreck and forma substantial raft. Deck houses and other 
portions of the ship may also be so fitted as to be readily detached 
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their hollows again; she has to endure being rolled violently 
through extreme angles; she has to undergo all this under the burden 
of weights often far greater than her own weight; and she has, 
in the mercantile marine, to withstand the deteriorating effects of 
cargoes that often tend greatly to injure and destroy her; while in 
the royal navy she now is often expected to withstand not only 
the simultaneous discharge of several heavy guns, but also the 
shock of missiles weighing many hundredwe‘ghts, propelled by 
enormous charges of powder, and containing explosive charges of 

iderable force. Besides all this she is to be made capable 





from the ship as rafts. 
The Council desire to place on record the following extract from 


of withstanding, as far as possible, all the trials of collisions, 
storms, groundings, and a multitude of other evils and mis- 





the minutes of the proceedings of their first special ting, on 
the subject of the safety of iron ships. : 
**Mr. Charles Wigram (member of council): Assuming that 


As it is my intention to give to my remarks here as practical a 
character as possible, I shall not enter into those general investi- 
ti respecting the nature and amount of the forces to which 





the case of the London would come under their ideration, 
offered to give the council all the information that his firm could 
afford on the subject. 

The council decided not to take up the loss of the London as a 
subject of inquiry.” 

The President being compelled to leave during the reading of 
this report, the chair was taken by Mr. Lloyd, V.P. 

Mr. Wigram said it was highly desirable that it should be 
known to members of the institution, that there were many of 
their professional members who did not at all coincide with the 
report, particularly in some of the more important parts stated in 
it. His own opinion was totally opposed to almost every point 
there proposed. He thought he was correct in saying that at least 
four of their most eminent members amongst the private builders 
had expressed their disagreement with many points in the report. 
As it was proposed to take a very important action upon this, and 
to ask for a public commission of inquiry, he thought it would be 
very desirable that it should be known that the council did not all 
coincide in the opinions expressed in the report. 

Mr. Scott Russell said it was true that the council felt that there 
might be great difference of opinion on many of the subjects, that 
it was not for them to legislate or to recommend legislation, and 
that all that they could do was to move that the subject be tho- 
roughly inquired into by an independent body, such asa Royal 
Commission, and before the Royal Commission he could assure 
Mr. Wigram that no body or part of the council of that Institu- 
tion would ever make its appearance in a corporate capacity, and 
that every gentleman would be called upon to give his opinion; 
and his opinion would rest entirely with the commission if it 
was appointed upon its own merits. The action deprecated by 
Mr. Wigram had been most careful and studivusly avoided, and 
there did not exist in the minds of any members of the council 
the slightest intention to act in any manner ina corporate capacity 
beyond the report which they had thought it to be their duty to 
make to those gentlemen who had appointed them. 

Mr. Grantham said that doubtless there were many gentlemen, 
members of the council, who agreed to the report as a whole, but 
did not coincide with all its details, 

Mr. Reed said, as he had the honour of moving the original 
resolution which occupied the attention of the council, he should like 





to say that the council were particular during the whole of the 

proceedings to limit its action directly to the terms of the reso- | 
lution passed by the meeting. There were naturally great induce- | 
ments to diverge from the path, but the council most anxiously | 
adhered to the resolution which had received the sanction of the | 
Institution generally, and which alone had received its sanction. | 
They would find when they came to read the report carefully that 

the terms of the resolution had been strictly conformed to, and | 
had not been exceeded in the slightest degree. | 





Papers were read by James Napier, Esq., M. Barnaby, Esq., J. 
Bourne, Esq., C.E., E. J. Reed, Esq., Chief Constructor of the 
Navy, Vice-President. 

A paper ‘On the Depth of Ships,” written by M. Flachat, 
Associate, was read by Mr. Merrifield. | 

Mr. Reed then read the following paper ‘‘On some Causes of 
Weakness in Iron Ships.” 

The scientitic construction of a ship involves all that is com- 
prised in the construction of a fixed beam or girder, together with 
«a mass of other facts and circumstances peculiar to its own pur- 
poses and uses. It is to Dr. Fairbairn that we chiefly owe the 
repeated enforcement of the fact that a ship is in many respects 
to be regarded in this way as a huge beam or girder, and it must 
be acknowledged that ships have repeatedly been placed in posi- 
tions which, although exceptional, fully justify even the extreme ex- 
amples with which he hasillustrated his argument by showing ships 
sometimes supported wholly at the middle, and sometimes wholly 
suspended by the extremities. A remarkable instance of the 
former occurred very recently on the Mersey, when an iron ship, 
laden with a cargo of iron, got across a stone causeway; and as 
an extraordinary case of suspension by the ends I may mention 
that of the Prince of Wales, described by Mr. Clark in his work 





on the Britannia Bridge, and illustrated in the annexed sketch. 





ships are liable to be subjected, and which have been very ably 
discussed by other persons. It will be sufficient for my purpose 
to bear in mind that a ship is substantially of the nature of a 
hollow beam or girder narrowed away to nothing in breadth at 
the ends; that this beam is in a seaway supported more or less 
by the ends and by the middle alternately, the supports shifting 
incessantly, and completely changing positions many times in a 
minute, thus throwing the top and bottom into states of both 
tension and compression successively; the strain of the masts and 
sails, and of the sea, tend to produce sudden and frequent changes 
of angle between the decks and sides; and in cases of steamships 
the thrust of the propelling shafts and the resistance of the water 
being exerted usually at ditferent heights, tend also to rack and 
strain the structure longitudinally. This outline of the subject 
will suffice to keep before our minds the nature and circumstances 
of the structure we have to consider, viz., a ship's hull. Instead 
of seeking to fill up this outline by theoretical inquiries and expo- 
sitions, I shall endeavour to do so by pointing out some of the 
weaknesses and defects which iron ships have practically been 
found to possess, because however sound one’s theoretical prin- 
ciples may be the true requirements of a structure subject to so 
many exigencies as the hull of a ship cannot be thoroughly under- 
stood without a large resort to practical experience. 

As the primary object to be kept in view in the construction of 
a fixed tubular girder is to adapt the top and bottom to receive 
the principal strains of tension or compression, as the case may 
be, the longitudinal strength of the upper and lower parts of a 
ship must obviously require to be very considerable. But as the 
construction of fixed girders was but very imperfectly understood 
prior to the building of the Britannia Bridge, and as the resem- 
blarce of a ship to such a structure is even now but partially 
understood, or, to say the least, admitted among shipbuilders, it 
is not surprising that both the upper parts and the bottoms of 
ships have been in many cases too weakly constructed. I propose, 
before describing the various details of construction which I shall 
have to explain, to mention a few instances of this kind which 
have at various times come under my notice, and in order to 
familiarise ourselves with details of work, and to complete our 
information, I shall in these, as in future illustrations, explain in 
general terms, so far as I may be able, the arrangements and 
devices which have been adopted for making good the deficiencies 
of strength which I shall have occasion to point out. 

I will in the first place instance the case of a large Atlantic mail 
paddle steamer. This ship was not by any means deficient in the 
quantity of material put into her; on the contrary, the weight of 
iron in her hull was unusually great. But she was a very long 
ship, and after making a few passages across the Atlantic it was 
found that she had not sufficient longitudinal strength to with- 
stand properly the strains to which she was subjected. On exami- 
nation it was found that one of the plates and the strap over the 
adjacent butt in the topside above the spar deck in wake of the 
paddle-box were broken, several of the rivets in the plating had 
worked loose in the neighbourhood of this fracture, and other 
slack rivets were found in the bottom plating under the engines 
and boilers and in the hollow of the bows, a certain amount of 
leakage resulting of course. The manner in which additional 
strength was supplied in this case was as follows*: — An 
inch plate, 2ft. Sin. broad, was worked on the frames as a 
doubler to the jin. strake immediately above the spar deck, and 
above this one gin. and one jin. plate, these plates com- 
pleting the side up to the rail, which was formed as a continuous 
jin. plate connected to the uppermost strake by an angle iron. 
A second rail plate 15in. broad, was worked a few inches below 
the upper rail, being let partly in between the frames to meet the 
outer plating; and below this, and connected to it by an angle 
iron, a jin. plate 18in. broad, was worked on the inside of the 
frames, stiffened by an angle iron on its lower edge. This inner 
plate extended for a length of 103ft., the outer plating for 112ft., 
and the plate rails for 180ft. 6in., the ship being 374ft. long. This 
completed the strengthenings of what we may call the top of the 
girder. Belowthespar deck a jin. clamp plate, 2ft. broad, stiffened 
by an angle iron on its upper edge, was worked for alength of 240ft. ; 
______ the bottom was strengthened by 















The incident took place in the launching of the vessel at Black- 
wall many years ago, at the works of Messrs. Miller and Ravenhill, 
and was considered at the time so demonstrative of the extra- 
ordinary strength of iron ships that Mr. Miller published an 
account of it. She was an iron boat 180ft. long, and by the giving 
way of the bolts of the launching cleat she was let down till the 
bilge bore on the wharf. She was ultimately forced off, cutting 
her way deeper into the concrete and planking of the wharf as she 
went until she attained the position shown in the engraving, when 
the distance from the face of the wharf to the point of contact 
of the vessel and the surface of the water was 110ft. Although 
the whole of the deck in the centre of the vessel was left un- 
fastened for the reception of the machinery, it was found, when 
she was completely afloat, that her sheer was not broken, and that 
she had received no injury beyond that of the twisting of the bow 
by the st of the tide against the side. Three of the angle-iron 
frames ver: broken and one of the plates cracked, the repair of 
these defects being effected in four days. Several cases of a 
similar kind occurred on the Mersey in the early days of iron ship- 
building; among others the Nun, a vessel of 65-horse power, built 
by Messrs. Laird, which got aground on the end of a stone pier, 
and was there left by the ebb tide, resting by the stern on the 
pier, and by the bow ona hard stone bottom. This vessel was 
105ft. long, having in the centre an engine weighing sixty-five 
tons, and although she remained for many hours in this position 
with a distance of 81ft. between the points of support, no visible 
deflection could be observed in the keel. It is unnecessary to 
— such examples, of which hundreds might probably be 
cited, 

But a ship would obviously be most imperfectly constructed if 
designed as a beam or girder only, for she has to endure forces and 
to undergo ‘leteriorating influences to which a fixed beam or a 
bridge is not at all subjected. A ship has, of course, to be pro- 

















pelle! throuch ¢1 a either by the wind acting from without or 
by sceaiu generated within her; she has to be largely immersed in 
corrosive and vegetating salt water; she has to be Jifted from the 
holiows of waves to their summits, and pitched thence into ! 
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bilge is one easy of application, 
and has been adopted in many cases 
by Messrs. Laird, of Birkenhead, 
who have had great experience 
in the actual indications of weak- 
ness in ocean-going steamships, 
owing in some degree to the 
circumstance of their works being easily accessible to vessels 
which have suffered from stress of weather in the Atlantic. In 
some vessels it has formed a part of their original design, in others 
it has been added where signs of weakness have become apparent 
after the vessels have been at work for some time and have gone to 
them for repair, and in others it has been adopted when vessels 
originally designed for general trade have been fitted out for carry- 
ing special cargoes of dead weight, such as machinery or telegraph 
cables, or have been lengthened in the midship body. 

The examples of the first may be found in the Holyhead mail 
boats Ulster, Munster, and Connaught, and in many of the long 
screw steamers now employed in the merchant service trading 
from the port of Liverpool. The system is provided for in one of 
the rules of the Liverpool registry for iron vessels, when the 
length of the vessels exceeds certain proportions of breadth and 
depth. A specimen of this may be found in the steamship Queen, 
of 3250 tons, recently built by Messrs. Laird for the National 
Steam Navigation Company. 

In the cases of vessels which have been strengthened in this 
way, where weakness has become apparent after some amount of 
ee it has usually had the effect of preventing any extension 
of injury. 

ee vessels altered for special service may be mentioned the 
Imperador, Imperatriz, and Bahiana, originally intended for the 
South American trade, but afterwards fitted for carrying the elec- 
tric telegraph cable to the Red Sea, where very heavy weights 
were placed in small sections of the vessel’s length, and at a con- 
siderable distance before and abaft the centre of displacement. 

The plates used are of the same thickness as the other parts of 
the outside plating, and care is taken to shift the butts of the 
doubling strake from the butts of the adjoining strakes; they 
extend from a half to two-thirds the length of the vessel. At 
each butt of the doubling strake there is a butt strap placed 





* Mr. Reed’s paper is so clearly written that we havo not thought it neces- 
sary to occupy space by reproducing the diagrams with which it was illus- 
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inside of the skin-plate, and the rivets pass through both. All 
the butts and seams are made close and caulked ti ht, so that no 
moisture can get between the plates. Sometimes a layer of canvas 
saturated with red lead is placed between the surfaces, but often 
there is nothing but red lead paint, which does perfectly well if 
the plates are carefully fitted, 

Another case which may be mentioned instructively is that of 
a large mail paddle steamer built for ocean service, which encoun- 
tered a gale in the English Channel on her first voyage out of port. 
On being taken into dock it was reported that the whole of the 
butts of the flat keel and bottom plating for about 180ft. amid. 
ships were very much strained, and several of the butts in the 
upper strakes, in the wake of the paddle-boxes and sponsons, 
were likewise much strained, indicating such a deficiency of 
strength in the vessel, especially in the longitudinal direction, as 
to render her unseaworthy, and to fully account for the leakage 
which had taken place, and which was said to have required the 
whoie of the engine pumps and bilge injections to keep it under, 
An experienced surveyor, who inspected this vessel on behalf of 
the owners, reported that in his opinion the structural weakness 
of this ship was so great that she could not proceed to sea without 
the risk of foundering, and that the following works would have 
to be done to fit her for sea. I give his suggestions in full, that it 
may be seen to what an extent this new ship was considered 
deticient in strength by this surveyor. He said: ‘Double the 
upper strake with gin. plate, rivet a box stringer 26in, by 18in. on 
the main deck beams, made of yin. plate, and 34in. by 34in. angle 
iron in. thick. Double a strake above and one below the bilge 
with 'Jin. plate, rivet upon the second sunk strake from the keela 
plate 18in. by }}in., and a double angle iron 6in. by 4in. by gin. 
rivetted upon the middle of the 18in, plate. Plate over the floors 
on each side the centre keelson for 24in. with a double thickness 
of jin. plates. Put in three additional rivets to the beam ends of 
the deck beams lin. diameter; put into frames where the plates 
are to be doubled an additional rivet (zig-zagged from the present 
rivets) between them lin, in diameter, Take off butt strips in 
the flat and bilges and round the top strakes, from the present 
paint-cracked butt to the aftermost paint-cracked butt and re- 
rivet them; take off the rounded gunwale, and carry the present 
beam ends out with a knee-plate to the frames run up straight; 
put ona stringer plate 3ft. by §in. doubled at the side with a 
plate 18in. by ;4in., both rivetted to the top strake, carried up 
gin. with angle iron 4in. by 4in. by ,%in.; deck to finish against 6in. 
by 3in. angle iron rivetted on 18in. plate, butts of top-plate and 
stringer to be treble-rivetted; bulwarks y»;in. thick of plate iron 
to be carried round the vessel; rail of pitch pine yellow-metalled, 
supported by round stanchions ljin. diameter; topgallant fore- 
eastle to be carried up yyin. thick; frames for forecastle, Sin. by 
din. by jin., carried down, and scarphed 3ft., angle iron to carry 
rail double Sin. by 4in. and }in. Rivetting: All the butts of the 
doubling strakes to be doubled, rivetted with lin. rivets; all the 
doubling strakes to have jin. rivets through the landings and 
spaces between the frames, additional rivets in bilge, lin. landings 
to be single-rivetted, and rivets to be spaced Gin. apart between 
the frames, to be lin.; all the doubling-plates to have a layer of 
well-painted canvas between them and the ship-plates.” He con- 
cluded by saying :—‘‘I consider the ship at present well-framed 
and plated, but not well rivetted, nor well arranged structurally 
to withstand the lateral or vertical strains she may be expected to 
encounter.” 

I do not profess to fully comprehend the meaning of this 
approval of the framing and plating, combined with a condemna- 
tion of the structural arrangements of the vessel, and with demands 
for such large additions to the hull; but it is very obvious that the 
ship was far too weak, at least longitudinally, and that the weak- 
ness mainly exhibited itself at the top and the bottom. 

The strengthenings which were actually applied to this ship 
before she was again sent out on service were as follows: 
An external iron keel made up of several thicknesses of 
plates was applied, and connected to the original flat keel 
by garboard plates, which of course served as doublers to 
the main flat keel. The plating of the bottom was made flush 
from this point to above the turn of the bilge over a length of 
about 240ft. by plates worked between the lapped edges of 
the outer overlapping plates of the bottom. An external bilge 
keel was worked on the turn of the bilge, consisting of two 
plates on edge connected to the bottom by two large angle bars; 
a large central box keelson completed these lower strengthenings, 
which involved an addition of more than 150 tons to the weight of 
the hull. Besides this an increase of fifteen tons was made to 
the orlop deck stringer. A stringer plate and clamp on the 
main deck, was converted, by an addition of sixty-four tons of 
plate and angle iron into a box waterway or girder. A double sheer 
strake and stringer plates, weighing over 100 tons, were applied 
to what were before rounded beam ends, thus giving a new top, so 
to speak, to the ship herself viewed as a girder. Other additions 
were made to the ship in the form of bulkheads, bulwarks, a fore- 
castle, &c., and much of the bottom was rivetted anew; but those 
above will suffice to indicate where this ship proved weak and 
how she was strengthened by a very experienced firm. 

Another case of a very similar kind, but presenting sufficient 
points of difference to justify a reference to it, occurred with a 
ship built for the same service. In the former case no middle line 
keelson above the floors was fitted in the ship originally; in the 

resent case there was a keelson with intercostal plates below 

tween the floors, but these intercostal plates were not 
rivetted to the flat keel plates. There were also other diffe- 
rences in the original construction, the nature of which may 
be gathered from what follows. It should be stated here, how- 
ever, that some of the longitudinal ties of the ship were broken at 
the bulkheads, some of the butt straps were considered of in- 
sufficient width to insure good work, and some of the work 
itself was not of the highest class. The ship made a voyage or 
two across the Atlantic in safety, but she was found to strain con- 
siderably, and she was consequently taken into dock and received 
the following repairs and additions. The shell was re-rivetted 
throughout,‘ the projecting strakes of plating being nearly 
all taken off, and about half the sunken strakes, the counter- 
sinks of the rivets being enlarged and the holes made fair. 
An external keel and doubling garboard strakes were 
worked, as in the former case, throughout near the whole 
length of the ship. The box keelson was removed, and 
intercostal plates were fitted and secured below to the inner gar- 
boards, and at top to the new bottom plate of the box keelson, 
which last was then put together again and re-rivetted. The four 
sunken strakes of bottom and bilge on each side of the keel were 
doubled with plates of equal thickness for about 250ft. of 
length, the strake nearest the keel extending the whole length of 
the ship. The sunken strake near the main deck beains was also 
doubled by a plate for about 200ft. amidships, and a short 
doubling plate was worked under each paddle beam. A bilge 
keel formed as in the previous case, was worked on the turn of 
the bilge. A box waterway or stringer on the main deck was 
re-fitted, extended to the ends of the vessel, and secured on 
top to the outside plating by a plate and short angle irons between 
the frames; and a box stringer was fitted on the lower deck for 
about 240ft. of length. The sheer strake was doubled with a steel 
plate jin. thick, and a stringer plate 3ft. wide by gin., rivetted to 
the beams, and doubled by an 18in. plate secured to the sheer 
stroke by steel angle irons; the deck finished on this stringer 
against steel angle irons forming a sunk waterway. A girder 
2ft. Gin. wide and jin, thick, intended to aid in distributing the 
thrust of the paddle shaft, was wrought above the sheer strake 
and over the paddle-beams. Other additions were made, but need 
not be mentioned here. 

From the foregoing illustrations it will be seen that the prac- 
tical experience gained with ships at sea shows the extreme 
necessity of giving great longitudinal strength to them, especially 
at the top and at the bottom, I do not consider that precisely 
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the best means of securing that ye ep was taken in every case 
before described, but the object aimed at in each instance is appa- 
rent enough. 

In endeavouring to secure the necessary longitudinal strength, 
either in building a new ship or in npabing a weak ship, one thing 
is obviously essential to an effective use of the iron applied, viz., 
as near an approach to continuity of uniform strength as is pos- 
sible. Ihave often been astonished at the extent to which this 
has been neglected in many iron ships that have come under my 
notice. It is, or certainly has been, a very common practice on 
the part of some builders to break their longitudinal strengthen- 
ings in a most remarkable One form of this 
defect is the practice of stopping short the longitudinal ties at a 
water-tight bulkhead. 

In building a certain ship the central angle iron keelson 
was stopped short; the plating forming the seat for the engines, 
and extending nearly to the turn of the bilge on the tops of 
the floors was likewise stopped short at the frame, no longi- 
tudinal tie existing originally between this plating and the 
keelson. To remedy this defect, which was discovered by a sur- 
veying officer, the builders afterwards applied a short scarphing 
keelson piece, formed of a oar between two angle irons, and 
carried water-tight through the bulkhead ; and also jin. 
plate 4ft. wide. The connection between the plating and the 
keelson was thus effectually completed. A similar arrange- 
ment was carried out at the other engine-room bulkhead, where 
also the central keelson was broken off. In the same ship the 
side keelsons also were originally stopped at the engine-room bulk- 
heads, and had to be strengthened in a similar manner, except 
that the plating was not necessary, and the scarphing angle 
irons had no — between them, but were fitted directly back to 
back. In order to show that this ship was not by any means an 
exceptional case, I will make brief reference to a few other ex- 
amples of similar weakness, taken from reports of surveys with 
which I have had to do, or which I have had to consider. In one 
ship of somewhat recent construction, and built for ocean mail 
service, we found that the butts of the angle irons on the top of 
the centre keelson plate had no butt straps to connect them 
together, thereby considerably reducing, and in fact almost de- 
stroying the value of the longitudinal strength of the angle irons, 
The gutter-plates on the top of the floors, forming the flat central 
keelson, were found to be badly fitted, and several rivets in the 
rhort angle irons immediately under them were defective. The 
batt straps of these gutter-plates were not made to completely 
cover the ends of the plates, thereby introducing a serious source 
of weakness. 

The butts of the angle irons and bulb irons forming the 
side and bilge keelsons were not sufficiently connected together, 
and it was recommended to cover the butts of these angle irons 
with straps 24in. long, and to introduce separate straps for the 
bulb irons. The bilge keelsons and lower deck stringers were 
found to be severed at some of the transverse bulkheads, and 
means had to be taken afterwards to preserve the continuity of 
their longitudinals. The main deck sheer strake, which was 
formed of two thicknesses, had butt straps to the butts in the 
inner thickness only, the butts in the outer being rivetted to the 
inner thickness of plating. This, it will be observed, was very 
objectionable, as it to a large extent destroyed the usefulness of 
the outer thickness, and besides, with covers to one thickness 
only, the butts of the outer strakes should obviously have had 
them in preference to those of the inner, as it was the thicker of 
the two. To get the greatest strength, however, both the inner 
and outer thickness should of course have been supported with 
straps, as the increased thickness of plating forming the sheer 
strake was for the purpose of increasing the longitudinal strength 
of the top sides, and without straps the extra plating used was 
merely adding weight to the vessel without obtaining the advan- 
tage aimed at. 

l remember also another vessel, for the same service as the last 
named, in which the butts of the angle irons forming the fore and 
aft bilge stringers were not sufficiently connected, requiring addi- 
tional strapping in many places. Another example of the same 
defect was observed in a new ocean-going vessel. It was found 
that her main and side keelsons were stopped short at the fore and 
after part of the engines, completely destroying their longitudinal 
strength at those parts. They were afterwards made of continuous 
strength there by the introduction of two deep angle irons rivetted 
to each, carried watertight through the bulkheads, and extended 
from 5ft. to 6ft. on each side. 

But it is unnecessary to multiply instances of this kind, which 
are exceedingly numerous. It may be well, however, to state here 
that one very frequent source of longitudinal weakness in our 
ships—a more frequent source than would be sup; i, probably — 
is the single-rivetting of the butt straps. Out of twelve sea-going 
ships whose construction I was examining not long ago, no less 
than five were single-rivetted at the butts of the bottom plating. 

Having now practically illustrated as fully as appears to be 
necessary the great importance of securing longitudinal strength 
in iron ships, and especially at the top and bottom, I proceed to 
state that when this has beén sufficiently secured there should be 
provided such intermediate strength of frames, clamps, beams, 
stringers, waterways, Xc., as will insure rigidity throughout the 
skin plating of the ship under all circumstances. Flexibility in 
the skin is a great source of weakness and rapid deterioration, as 
I will show by again referring to practical experience. 

The first case I shall mention—and I intend to refer but to 
three—is that of a remarkably well-formed ship of about 1200 tons. 
She had made her first voyage to India, and upon her arrival in 
the Thames the captain of her engaged a dry dock for the purpose 
of cleaning and painting her bottom. When docked the owner, 
with the captain and her builder, marked forty-two rivets which 
leaked, cal which were consequently cut and punched out. 
Fourteen of these rivets were at the junction of the fore bulkhead 
with the ship’s sides. The rivets were carefully replaced, but 
when the water was let into the dock to float the ship it was 
found that several of them at the bulkhead leaked. The ship was 
kept in dock, and every suspected rivet was taken out and replaced 
by new. A stream of water was then thrown upon the re-rivetted 
parts with the force of a fire engine—a device by means of which 
innumerable leaks in ships are discovered—every rivet being 
tested, and not one of them was found to “ weep.” The water 
was again let into the dock, and just as the ship floated several 
rivets started again, and with the new rivets two old rivets which 
had not started before. The ship was retained in the dock, and the 
owner took the opportunity of securing the bulkhead to the skin 
more firmly by means of brackets. When the spring tides 
returned she was floated out of dock, took in a heavy cargo at the 
Victoria Docks, and proceeded to sea. When near the Western 
Islands she sprang a leak, and had to put back to Liverpool, where 
a survey was held upon her. The new rivets with several others 
had started, and the external plating was considerably torn in the 
way of the rivet holes. The owners then brought an action 
against the firm who performed the new rivetting work, and the 
matter was thoroughly sifted by a legal referee. The evidence 
adduced on both sides was of the most important character, and 
the fact was undoubtedly established that a want of rigidity in the 
skin of the vessel was the cause of the mischief. Instances were 
adduced of ships ‘‘ panting” in their fore compartments, and it 
was proved beyond doubt that iron ships have in many cases ex- 
panded when dry on the blocks and collapsed when sustained by 
the water. In this instance so strikingly was this the case that the 
fore bulkhead, which was perfectly straight when she was upon the 
blocks, buckled into an irregular curve when she was afloat. This 
ship now makes her voyages satisfactorily, having had more 
rigidity imparted to her by an entire range of orlop beams being 
put into her, with a stringer on each side at their ends, by some 
additional back irons, and by a double angle iron with plates being 
added at the sides of her bulkheads. 

The second case is that of a ship of 1000 tons built for the 
Bombay trade, and admirably constructed in every respect but one, 
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viz., insufficient beams and pillars. A ship rolling about with a 
heavy cargo will alter her form, as regards its transverse section, 
very much, if she is built of iron and is not sufficiently strutted 
and tied with beams—for beams act, of course, h as struts and 
ties according to circumst The captain of this ship on his 
passage out was much alarmed by a noise on board the ship 
resembling the explosion of some combustible substance, and he 
concluded that a portion of the cargo was of this nature, and that 
the ship would be very soon in flames. No such result took place, 
however, but on arriving at India and discharging his cargo, he 
found that some of the beams had been fractured and their 
pillars bent. The weight between decks was moderate, and there- 
‘ore the accident could not be attributable to that. But the beam 
end bracket a to have strained considerably, and 





the beams develo; an error in their construction of an im- 
portant description. Instead of being made of “bulb” iron they 
were made with two pieces of half-round iron at their lower 
edge, so that when a violent strain was brought upon them they 
“buckled,” the half-round iron broke, and broke off the counter- 
sinks of its rivets, and the hole for the rivet became the com- 
mencement of a fracture across the beam. 

The butts of this ship showed no indications of weakness 
whatever, and all that was done to her was to refasten the gusset 
bracket plates at her beam ends, clamp the beams with a plate on 
each side, and introduce new pillars with adifferent mode of securing 
them, so that the lower deck and orlop beams should be compelled 
to yield together if at all. One collateral circumstance may be 
referred to: the rivets in the garboard strake were in such a con- 
dition, from the alteration of the ballast and the action of the 
bilge water upon their heads, that some were ordered out. It was 
found, however, that new ones could not be put in without dis- 
turbing the old, and the result was that all the butt straps were 
removed, refitted, and entirely rivetted anew. This wearing away 
of the rivet-heads is a source of great injury to iron ships, and 
has led to the very general use of cement for their protection. 

The third case is that of aship which went into dock to be 
ae but as the water was leaving her it was observed that 
ner plates appeared to be cracked. At about 20ft. from the stem 
the projecting plate, the under or sunk plate, and the pro- 
jecting plate were evidently broken in two. Knowing that with 
flexible ships the edge of the bulkhead was a sort of node to the 
flexure, and that the rivets were very liable to become loose, 
the gentleman who told me of this case asked the owner to 
accompany him to the larboard side, and they there found that 
precisely the same thing had taken place. There could be no 
doubt, then, that the bulkhead edge had to do with the mischief, 
and he asked the owner if he had done anything to secure the 
bulkheads to the ship’s side. It turned out that some brackets 
had been put, which no doubt relieved the rivets of the bulkhead 
frame, but they checked the bending of the plate, and it broke at 
the point where its flexure was stopped. The broken plates were 
cut out and replaced by new ones; stringers were added to th- 
forebody to give it rigidity; additional back irons were fitted to 


| the frames, and a few additional beams introduced. Here, again, 
| are weakness and flexibility-in the forebody where iron ship- 


builders and Lloyd’s are supposed by some persons to put too 
much iron. 

“To me it appears clear,” says a practical man of great expe- 
rience in writing to me on this subject, ‘‘ that rigidity of the skin 
of an iron ship is the most important element of strength. It is 
impossible to see the broken frames and the odd bows and sides 
which are occasionally brought under the notice of practical men 
without coming to this conclusion. Just imagine a ship’s fore 
compartment full of a heavy cargo, and contemplate the force with 
which it is lifted out of, and immediately afterwards dashed into, 
the water. What section near the neutral point in midships is 
required to sustain a strain like that to which this compart- 
ment is subjected?’ It appears to me that the section for- 
ward is forced into the form shown when the ship pitches, unless 
adequate beams and stringers are placed in its vicinity to prevent 
it. On the other hand, when the end is thrown up the skin 
pressed upon by a heavy cargo has a tendency to expand, and 
mischief results in the opposite direction.” 

We must admit that there is much force in these remarks. 

I will conclude these general illustrations of the practical weak- 
ness of iron ships by referring to two cases of ships grounding, 
and suffering injury from the strains thus brought upon them. 

The first case is that of a mail steamer which went on shore 
upon a sandbank at the entrance to a river, and broke across 
between the foremast and the funnel. These fractures cannot 
fail to suggest at once a source of longitudinal weakness, the 
mention of which I have reserved till now for obvious reasons, 
viz., the placing of the butts of the plating and other longi- 
tudinal ties in too close proximity to each other. A butt is 
usually—not always and necessarily, as I shall explain hereafter— 
a weak place, and it is of course essential to a uniformity of 
strength longitudinally that these weak places should not fall in 
or near the same vertical line or the same transverse section. 

This important consideration was not attended to as thoroughly 
as was desirable in some of the earlier portions of the Conway and 
tubular bridges, but I doubt if it was ever so completely dis- 
regarded as in the ship which is now under our notice. On the 
port side we have a butt of the second strake of plating and a butt 
of the clamp behind it, both in the same frame space as the port, 
and close above it, and immediately over these butts of the outside 
plate and inside clamp was a butt of the deck stringer plate. In 
the strake next below the port is a butt immediately under the 
port, and a butt of the main deck stringer falls exactly in the 
same place. In the second strake below these falls another butt 
of the outer plating, in accordance with the common brick-fashion 
arrangements of plating adopted in this and so many other ships; 
and close to the line of oalna formed by this astonishing suc- 
cession of butts falling vertically above and below the port, the 
beam stringer of the hold was broken by the bulkhead at the fore 
part of the boiler room. It seems doubtful if the most evil 
ingenuity could have devised a worse or weaker disposition of 
material than is thus presented, and the strain of the ship on 
grounding naturally enough found out a weak place. On the 
starboard side also the fracturing force found for itself a somewhat 
similar place of weakness, and broke the side down through a butt 
of the deck stringer plate, a scuttle, a butt of outer plating, a butt 
of inner clamp, and through other butts below. It will be seen 
that the lower part of this fracture was diverted, by some cause 
not observable, away from the butts of the outer plating and the 
hold beam stringer, and broke through two frames. 

It will add to the interest of this case if I state that I happen to 
be aware that the clamp between the upper and main decks and 
the main deck stringer were not in the vessel originally; the 
clamp was added afterwards, and at the same time the original 
stringer to the main deck, which had been cut considerably, was 
removed, and a new one substituted for it on that account. As 
this addition and this alteration were made expressly with the 
view of giving the vessel increased longitudinal strength, of which 
she was supposed to be deficient, it seems astonishing that in 
arranging the butts of the new work care should not have been 
taken to succour the weak parts instead of placing them in exactly 
the same places as the existing butts, and consequently rendering 
the additional plates of the least possible service. 

We often hear of iron ships being practically of one piece, while 
wooden ships are often spoken of as ‘** bundles of sticks;” but any 
one who will study this very instructive example will see that 
unless a careful disposition of the butts of a ship’s plating and 
stringer is made it is quite easy to fall into arrangements which 
will justify the comparison of her hull to a series of short trunks 
or tubes very imperfectly joined at their extremities, or to a 
hollow beam or girder half broken through in several places 
before the strain it is to bear is put upon it. 

The other case of « ship being injured by grounding, which I 
have to refer to, is that of a ship of 1500 tons, which got on 


shore across a stone causeway in ariver where there is a very 





great rise and fall of tide, and was left in the position already men- 
tioned. Her draught of water when taking the ground was 21 ft., 
and the breadth of the slip or causeway was 28ft. She had on board 
at the time of the accident a cargo largely com d of iron, 
weighing about 2100 tons. The weight of cargo and ship included 
is estimated at 3180 tons. When on the slipway her fore foot was 
a few inches in the sand, but certainly not in any wayjsupported 
by it, all the strain being in the middle of the vessel. e had 
an opportunity of seeing a report upon this case, written by an 
experienced surveyor, who says :— 

“*The fracture to various will be hereafter enumerated, 
but it is worthy of remark that during the time of her being on 
the ground the pumps on the aft side of the mainmast were forced 
up through the deck about 15in. The mainmast appeared un- 
changed until she floated off, when it settled down, oa 
became slack, showing that the keelson had forced itself up into 
the heel of the mast, taking the iron step with it, and when the 
vessel floated the bottom dropped 5in. to 7in., and the mast fol- 
lowed. All the damage done to the outside plating was confined 
to the flat of bottom, and to the height of the upper part of bilges, 
and showing no strains in upper works. 

“T believe that in all cases of vessels being supported at the 
middle with their ends free, as in this case, unless the base of 
support is of sufficient length, or the vessel of very extreme dimen- 
sions, the bottom must crush up, and thereby prevent the great 
amount of strain to the top that would otherwise take place, and 
I am disposed to think that sand is the worst description of 
ground for a ship to set on, as it forms a curved base, caused by 
the sharp ends of vessels settling in it, and by not yielding in the 
middle communicate the strain to the top, and the breaking must 
of necessity take place at the sheer strake, deck stringer, Xc., 
unless the bottom is of a very weak construction. 

“It is evident from this damage that had the ship double the 
amount of stringer, and any quantity of strength given to the 
upper works over and above that at present in her, the damage 
would have been the same, so that there can be no doubt about the 
upper part of such vessels being sufficiently strong for all practical 
purposes, Again, the base of support being only 28ft., it is really 
surprising that the floors in way of the same did not crack or 

md, as well as break down, and that the vessel ever floated oif, 
and that the bottom did not break into a hole.” 

(Contanued on page 345.) 








MESSRS. HOWARD’S PLOUGHING AND 
TRACTION ENGINE. 

In Tue Encinerer for December the 9th, 1864, we described, 
at page 350, a then new self-propelling engine patented and built 
by Messrs. Howard, of Bedford. The engine was the first of the 
kind made, and we at the time pointed out one or two features 
in which it was susceptible of improvement. The general design 
was liked by agriculturists, and a large number of engines have 
been constructed since, very similar in their characteristics, but 
considerably improved in many respects. In December, 1866, 
Messrs. Howard again showed one of their engines at Islington, 
as adapted to a double system of steam culture, which will be 
found fully described in our impression of December 14th of that 
year. The engine now exhibited by the firm at Paris, is similar 
to that shown at Islington, and its general construction is so plainly 
made evident in the illustration we give at page 341, that no 
detailed description is necessary, and we fancy the following par- 
ticulars will be sufficient for all practical purposes. 

The engine consists of two main longitudinal frames of plate 
iron, united at the rear end by a species of buffer beam, while at 
the front they curve round and are united by a half circle. 
They are fitted with an angle iron at the lower edges, which 
stiffens them and affords a wide bearing surface for a species of 
turntable or circular framework, within which is fitted a single 
leading wheel 4ft. 10in. in. diameter and 20in. wide on the face 
which is protected by spiral straps. The boiler is disposed 
transversely on the frames in order to keep the water-level con- 
stant while the engine is working up or down hill, the fire-box 
overhanging the frames at one side and the smoke-box at the 
other. The barrel of the boiler is 3ft. 44in. in diameter and 6ft. 
long. The fire-box, which is flush with the boiler, is 3ft. 5in. by 
2ft. Gin. by 4ft. 9in. high. On the top of the boiler are fixed 
two steam cylinders, 8in. diameter, and 12in, stroke. The 
pistons drive a crank shaft 3jin. in diameter. The length of 
the bearings of this shaft is 54in. The crank pins are 3{in. in 
diameter. The connecting-rod measures 3ft. ljin. between 
centres, or more than three times the stroke, which is a very 
good proportion. The distance between the cranks from centre 
to centre, is 19in., so that ample room is left for the valve-chest 
between the cylinders, and for the eccentric gear. This last is 
similar to that of a locomotive. The length of the link slot is 8in. 
The piston-rod slides are of angle stee/, 2hin. by 24in. The slide- 
blocks measure 6in. by 24in., so that it .will be seen ample wear- 
ing surface is provided. At the foot-plate side of the engine 
a fly-wheel, 4ft. in diameter and 6in. wide on the face, is 
fitted on the crank-shaft. The fly-wheel shaft carries spur 
pinions, gearing into and driving the winding drums, the method 
of operating which has already been fully described in our 
columns. Below one of the drums is fitted a spur-wheel on a hori- 
zontal shaft which runs back under the foot-plate; on the other 
end of this shaft is keyed an exceedingly strong bevel wheel, 
which gears into another on the road wheel axle, and so imparts 
motion to the driving wheels, which, like the leading wheel, are 
all of wrought iron except the bosses. They are 5it. 10in. by 
18in. wide on the face. The drum can be coupled to the spur- 
wheel or not at pleasure, and the spur-wheel can be lowered out 
of gear by an exceedingly beautiful arrangement, when the 
engine is employed in threshing or driving machinery by a strap 
from the fly-wheel. The diameter of the main road axle is 
43in; the foot-plate is very roomy, measuring not less than 5it. 
by 3it. 6in. None but those who have driven road locomotives 
for days together can properly appreciate how great an advantage 
this is. Beneath the foot-plate is located a water-tank of unusual 
size, holding, as it does, 200 gallons. 

The design appears singular, but it possesses several mani- 
fest advantages; among others it permits the adoption of the 
large foot-plate and tank. The workmanship is very excel- 
lent. A short time since we saw one of these engines driven 
repeatedly at full speed over large logs of wood, measuring 8in. 
or 10in. square, in a hard gravelled yard. A jump over such an 
obstruction as this is no mean test of the qualities of a traction 
engine, and it was rendered yet more severe by running only one 
driving-wheel over a log; yet we failed to detect any symptom 
of twisting or straining. Mr. Howard informs us that ail his 
engines are thus tested before they are sent out; because, if 
they stand this, they may be trusted to endure any subsequent 
strain they are likely to meet with. 

It only remains to add, that the steering gear has been re- 
moved from the foot-plate to a place in front, where the steers- 
man is much better situated for controling the machine. Owing 
to the fact that but a single leading-wheel is used, the engine 
gets round corners with great facility. It will turn completely 
round, indeed, in little more than its own length—19it. Sin. 
over all. The engine will haul a load of from 20 to 30 tons on 
a good road; and will ascend an incline of one in six with ease, 
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TO CORRESPONDENTS. 

,* Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

** Wecannot undertake to return drawings or manuscripts, and 
to 


must therefore request our correspondents copies. 

* * Inorder to make room for the very full report of the proceed- 
ings of the Institute of Naval Architects, which we give this 
week, we are compelled to hold over much illustrated matter and 
several articles and letters which are in type. We must ask the 
forbearance of our advertising friends for the same reason. 

MECHANIC.— Yes, it was patented by Mr. Woodward about two years since. 

‘A. YOUNG READER.— Patented by Mr. Dubs years ago, and extensively used in 
locomotive work. 

G. W.—Thanks for your letter; we think the subject has already been discussed 
in our pages ad nauseam. 

w. F. P. (Hayling Island).—Received with thanks. Our article this week will 
no doubt meet your vtews, and render the publication of your letter unnecessary. 

J. A. (Bombay).— You have, no doubt, greatly improved your system of 
permanent way, and it might possibly be adopted in certain cases with advan- 
tage. The single arrangement is the better of the two. 

C.—1. Robertson's patent was taken out on the 9th of September, 1856, and 
has consequently three years to run. 2. John Coates took out t No. 1934, 1858, 
« for obtaining and applying motive power,” but not frictwonal gearing. 
3. No patent of the kind has been taken out by Brookes, Brookes, and Coates, or 
by Coates, that we are aware of. 

NATIONAL, — We are really unable to say what is the best test for lubricating 
oils, We have tried several, and have found the only satisfactory system to con- 
sist in buying from none but trustworthy firms, and e¢. ly using 
small quantities of given samples of oil to lubricate bearings ; that of which the 
smallest quantity went furthest and kept the bearings in the best condition we 
regarded as best itself. 

J. B. (Bingley).— Your invention is very ingenious, but it would not answer its 
pus pose, for reasons which it would take up more space than we could spare to 
explain, Read Mr, C. W. Williams’ treatise on“ The Combustion of Fuel.” 
Weale's series, which you can procure for 28. or 38., and you will then see why 
your arrangement would fail, We do not think an interposing fluid would 
improve your tel . 

J. Ui. (Barnsley).—/n ascertaining the quantity of heat evolved by the combus- 
tion of various substances, MM, Despretz and made use of a modifica- 
tion of Rumford’s calorimeter. Their instrument consists of a rectangular 
copper canister, in the centre of which is fitted a combustion chamber. The 
orygen Sor the combustion enters by a tube in the lower part of this 
“hamber, and the proceeds of combustion escape by another tube at the upper 
part, and twisted in a serpentine form in the mass of the water with which the 
canister is filled, Given quantities of the various subst were d, 
anc the consequent rise in temperature of the water gave the relative heating 
power of the substance under examination. 

A. A.— You have touched upon a subject for which it is impossible to lay down a 
good theoretical rule. The thickness to be given to piers and abutments of 
masonry and brickwork can only be learned by practice in an engineer's office, 
where the drawings and plans of bridges of various sizes are got out. So many 
circumstances occur, according to the particular nature of each special case, 
that there is no theoretical formula applicable to practice. The theory of piers 
and abutments is treated of in every work of a description similar to 
** Rankine’s Civil Engineering,” “ Moseley’s Elementary Principles of Engineer- 
ing.” and numerous other books intended for the instruction of the 
engineer. There w an excellent little volume by Mr. Bland, in one of Weale's 
series of rudimentary works, relating particularly to walls and abulments 
intended to take the thrustof an arch. The course we would advise you to follow 
is this :— First master the principles of the “ stability of prers and abutments,” 

which you will find fully treated in the works we have alluded to, and then con- 
sult as many drawings of bridges as you can lay your hand upon, and note 
especially the following points :—\, the span of the bridge; 2, the height of the 
pier or abutment ; 3, the thickness at top and bottom, and the amount of batter, 
uf any; 4, the length of the wall transversely to the span, and the general style 
and character of the bridge. By making a proper table of all these dimensions 
vou will have a practical guide for further reference, which, conjoined with the 
previous knowledge, will be of more use than whole pages of formule and equa- 
ftons, 








WELDING OLD CAST STEEL. 
(To the Editor of The Engineer.) 

SIR,—Will you or one of your correspondents kindly give in your first im- 
pression, if possible, a description of the means to be employed in welding old 
cast steel hay forks? I believe they are done easily by using a composition 
for the purpose, and giving special attention to the heat of the steel. 

London, 11th April, 1867. w.L s. 


OIL PRESSES, 
(To the Editor of The Engineer.) 

S1k,—Feeling convinced that some hydraulic presses, specially adapted to the 
extraction of oil from olives, must have been invented and in use, and not 
having been able, after diligent search, to find anything on the subject, I 
address myself to you for the following information :—First, if such a press has 
been invented? Secondly, If so, who ate the manufacturers? Thirdly, 
details as to the improvement in these presses as compared with the ordinary 
hydraulic preas. Fourthly, where such presses are used ? w. 

Naples, 6th April, 1867. —_——— 
MEETINGS NEXT WEEK 

INSTITUTION OF CIVIL ENGINEERS.—There will be no meeting on Easter 
Tuesday. 


Advertisements cannot be inserted unless before 
on Thursday evening in each week, The charge Jour lines and under is 
three shillings ; each line afterwards, eightpence. line averages eight words; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or tt can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 158: $d. 
Yearly (including two double numbers) £1 118. 6d. 

If credit be taken, an extra charge of two shillings and sizpence per annum will 
be made. THE ENGINEER 4s registered for transmission abroad, 

Letters relating to the advertisements and publishing of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; ail other 
letters and communications to be addressed to the Editor of THE ENGINEER. 
163, Strand, London, W.C. 
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THE PARIS EXHIBITION. 
We are happy to state that we have secured the services of 
Mr. Rosert Mattet, C.E., F.R.S., as our special repre- 
sentative at Paris during the period the Behibition is 
open. Mr. Mautet’s great experience and ability, and 
well-known wide range of technological information, emi- 
nently qualify him for the office he has accepted. As, 
however, the Exhibition will present a greater number of 
subjects for consideration than could possibly be dealt 
with by a single individual, Mr. Mauer will be aided 
by a competent staf in Paris, where an office will be 
established to enable exhibitors to communicate with 
our representatives. We shall supply further information 
on this subject in an early impression. We have only to 
add that our arrangements have been most carefully 
worked out, and will suffice to render our report of the 
International Exhibition as complete, as detailed, as accu- 
rate,and, we need scarcely add, as impartial, as the most 
exacting of our readers can desire. 
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MAJOR ANSON’S QUESTION. 

Durine the parliamentary proceedings of Saturday last, 
Major Anson asked the Secretary of State for War what 
were the recommendations of the Ordnance Select Com- 
mittee with regard to the reward to be given to Major 
Palliser; whether the Treasury had approved those re- 
commendations ; and whether the Secre of State for 
War would lay upon the table of the House all cor- 
respondence between the War-oftice and Major Palliser on 
the subject? In reply Sir J. Pakington said that “the 





Secretary of State for War did not act under the advice of 
the Ordnance Select Committee. He had authorised a 
reward of £10,000 to be paid to Major Palliser; and a. 
further reward of £5000 would be charged on another 
year’s estimate. It was not usual to refer these questions 
to the War-office. He must decline to lay the cor- 
respondence on the table, being of a confidential cha- 
racter.” We have already called attention to the nature 
of this grant to Major Palliser, and we think it is much to 
be regretted that the whole subject has not received the 
liamentary investigation which it deserves. Sir J. 
akington’s reply to Major Anson is eminently unsatis- 
factory. If the Secretary of State for War did not act 
under the advice of the Ordnance Select Committee, on 
whose recommendation has he authorised the expenditure 
of £10,000? Are we to assume that he has thus dis 
of the funds of the nation at his own good will and plea- 
sure? If everything has been perfectly straightforward, 
why should the correspondence between Major Palliser 
and the War-office be kept back? It cannot possibly con- 
tain anything about the manufacture of “chilled” shot 
with which engineers and artillerists are not by this time 
fully acquainted; and, this being the case, why should a 
correspondence no doubt bearing an important relation to 
this grant be suppressed? In considering this matter asa 
whole it must be borne in mind that, while inventors whose 
schemes have proved useful in developing the naval and 
military powers of the nation should not be suffered to 
go unrewarded, the utmost caution should be used to 
proportion the reward to the value of the services rendered, 
with strict impartiality. It has long been obvious that 
this common sense rule has not been and is not now re- 
garded by the authorities; and that the relations between 
the Government on the one hand and that section of the 
the British public on the other to which we are indebted 
for nearly every improvement which has been effected of 
late years in our armaments, should be made the subject 
of a rigorous inquiry. A large number of questions sub- 
mit themselves for solution, most of which arise from 
recent transactions. Of these, we may particwlarise a 
few: In the first place, how is it, that, while the num- 
ber of inventors who are military men compared with the 
number of naval officers and civilians who are inventors 
is excessively small, the former are almost invariably 
selected for reward while the latter are passed over with- 
out any recognition of services frequently proved to be of 
great value? Secondly, how is it that officers obtain their 
reward without trouble, as in the case of Major Palliser— 
that is to say without any favourable expression of public 
opinion on the subject; while civilians, as in the case of 
Mr. Snider, only obtain a wretched dole, wrung from the 
authorities by an overwhelming demand from the nation 
at large as represented by the press? Thirdly, by what 
authority do committees appointed to report on the relative 
merits of inventors exceed their province as judges, and, 
as in the case of the Ordnance Select Committee, become 
inventors themselves, thus rendering the discharge of their 
real duties a moral impossibility? Fourthly, is it true that 
every possible assistance is afforded by the authorities to 
certain ey officers to perfect their schemes, as in the 
case of Major Palliser, who is said to have had the resources 
of Woolwich Arsenal placed at his disposal without 
charge while carrying out his experiments on “chilled” 
shot and the strengthening of old cast iron guns, while, as 
is well known, civilians and naval officers find it next to 
impossible to obtain even a trial of their inventions, and 
are compelled to defray all expenses? And, lastly, do the 
Government recognise and adopt any fixed principle in 
bestowing the funds of the nation by way of reward for 
inventions, and if so, what is the nature of the principle ? 
These are very simple questions, and their satisfactory 
answer would prove of the utmost service. It would go 
far to convince men of real talent who now as far as pos- 
sible shun the service of the Government, that they 
might hope for an adequate reward for their exertions, and 
that they might be certain of meeting with that perfect 
fair play which, as a nation, Englishmen adore. If they 
cannot be thus answered so much the worse for those who 
are in fault; the defects of an evil system would be 
rendered clear, and with the influx of light the system 
itself would, in all probability, be abolished. 

Thinking men are beginning to ask whether the soldier 
is to be suffered to stand in the way of the engineer here, 
as they are not slow to assert he does in India. Time was 
when fighting was a trade carried on by men to whom 
strong arms and iron thews were more valuable than 
brains; but the triumph of matter over mind is a thing of 
the past, not an existing condition. Without the engi- 
neer—and our greatest inventors have been and still 
are engineers—the modern soldier or sailor is simply 
helpless. Deprive the former of his breech-loading small 
arms and his rifled guns, the latter of his iron-plated 
4 and his steam engines, and both are alike reduced, 
as far as the purposes of offence and defence are concerned, 
to the condition of a savage whose arms consist of a club 
and a bow, while his means of navigation are embodied in a 
birchen canoe or a hollowed log. At every salient point in 
the history of England’s recent progress in the art of main- 
taining her rights by the force of arms we meet with 
evidence of the labours of the engineer. Yet Government 
has ever scorned the inventor, voted him a_ bore, 
treated him as a noxious thing, and bound and fet- 
tered him with red tape, in utter blind ignorance of the 
fact that to the inventor field-marshals and generals, 
admirals and post captains—nay, the very Govern- 
ment itself —owes its existence. But for the engineer 
England would have no troops to command, no ships 
to sail and to fight, no constitution, and no liberty. 
It may be that inventors have atilicted the gentlemen 
of the War-office and the Admiralty, but for, much 
of the trouble, such as it is, official impertinence and 
official incapacity are alone to be held answerable. By 
treating all inventors alike the authorities have succeeded 
in effectually disgusting men, men possessing prac- 
tical knowledge, men whose powers of invention ies 
been fostered and matured by thought and experience, 
men who now will not waste an hour’s brainwork in 





advancing our means of offence and defence a step nearer 
to perfection. Little is left for officials to deal with but 
the young or untrained men of ingenuity whose services, 
however well meant, lack the value of those which, under 
a different system, would be at the disposal of the nation. 
It is not easy to say how much we have lost in this way, 
or how dear a price we have paid to preserve ourselves 
from the horrible imputation of “giving inventors too 
much encouragement.” 

It is not, however, in the general rejection of inventions 
by successive Governments alone that the profession which 
we represent has cause for complaint. If all were treated 
alike we might regret the shortsighted policy which per- 
mitted England to stand still in the race he power, butthe 
impartiality of the authorities would remain unimpeach- 
able. It is not to the absence of rewards that we take ex- 
ception so much as to the character of the system under 
which favours are dealt out. To mention names more 
particularly than we have already done might appear in- 
vidious; it is fortunately unnecessary, and by refraining 
from indicating individuals or instances we can speak the 
more freely. e history of the last few years demon- 
strates in the clearest possible manner, firstly, that the in- 
ventor without interest is but a sorry dog in the eyes of a 
Government tribunal, with little chance of obtaining 
a fair opening for bringing his invention to the test; 
secondly, that interest is always the first consideration, 
the real value of any invention the second; and, thirdly, 
that military men more interest, and have received 
more favour, and obtained more of the public money by way 
of reward, or, to carry their ideas into practice, than any 
other men who have brought schemes before the Govern- 
ment, one notable case excepted. This, so far from being 
as it should be, is exactly as it should not be. The habits, 
training, and mode of thought proper to military men and 
military avocations are not those most suitable to the 
members of tribunals called upon to decide questions of 
experimental science with a thorough knowledge of the 
questions on which they are called to adjudicate with 
rigorous impartiality. We can scarcely find fault with a 
board of officers who, frequently in doubt ou questions re- 
quiring more or less abstruse practical and theoretical in- 
formation on the operation of many of the most powerful 
forces of nature, invariably give the benetit of that doubt 
to a comrade, one of their own cloth, one to whom they 
are bound by a feeling of esprit de —_ which is 
an essential, and when properly regula admirable, 
characteristic of military organisation. But although we 
do not blame select committees for adopting a line of action 
natural in its character but objectionable in its effects, we 
submit that its uniform adoption is fair evidence that the 
tribunals which we now appoint to pronounce on the merits 
of inventors are most improperly constituted. If inventors 
were all military men, then let them or their works be 
judged by soldiers. As it happens, however, that the larger 
proportion of inventors are not soldiers but civilians, these 
last are placed at the disadvantage of not being tried by 
their peers. We would by no means dispense with the 
military element in any courts appointed to investigate and 
report on schemes laid before them for the improvement 
of guns, ships, or fortifications. But events render it 
every day more evident that, in plain speaking, civilian in- 
ventors cannot expect to have justice done them so long as 
they have to compete with military inventors under the 
auspices of umpires who are also military men, and, to all 
intents and purposes, acting without responsibility. All 
such committees as that appointed to report upon ordnance 
should be composed of soldiers, sailors, and civilians alike. 
There can be no question but that such a system would, if 
judiciously ne out, work to perfection, and would be- 
come as popular and as satisfactory as the present system is 
unsatisfactory and unpopular. By its adoption abuses in 
the existence of which no one within military circles believes, 
no one without them doubts, would be removed, infinitely to 
the public advantage. That a radical change is necessary 
in the system under which improvements in gunnery, ar- 
mour-plating, and ammunition are now handled by Govern- 
ment, becomes day by day more apparent, and we have 
reason to believe that the moment is not distant when a 
change will be forced upon the authorities by such an ex- 
pression of opinion as shall make the halls of St. Stephen’s 
ring. So long as Parliament was not obtrusively asked for 
large money grants, the engineer and the soldier were left to 
adjust their differences as they bestcould, and theadjustment 
was effeeted very much on the principle that they should 
take who had the power, and they should keep who could. 
We cannot for a moment imagine that the men who repre- 
sent the voice of the nation would deal with inventors in a 
niggardly spirit. John Bull pays well, but he likes to 
know for what; and large sums will not begranted unless the 
object of the grant is not only laudable but clearly de- 
fined. The real inventor has nothing to fear from the 
closest investigation. He courts it. None but those who 
steal other men’s brains will dread it. Let us hope that, 
ere long, soldier, sailor, and civilian may be placed on terms 
of perfect equality. The members of our great profession 
demand no more ; they can rest content with no less. 


POSTAL TELEGRAPHS. 

In Switzerland the telegraphic system, exclusive of 
wires employed in the service of the railways, has been for 
some years under the control of the State. An inland 
telegram is charged uniformly one franc, with the addition 
of a quarter of a franc for every additional ten words or 
under ; this ch secures free delivery within three 
quarters of a mile from the terminal office ; if the distance 
exceeds three quarters of a mile the telegram is forwarded 
free by post. Should the sender desire to have the 
telegram delivered by express, the charge is, for a foot 
messenger, half a franc for a mile and a half, and double 
that price fora mounted messenger over the same distance. 
Under the Swiss system money orders can be sent by 
telegraph as satisfactorily as in this country they are 
transmitted through our post offices. This is one of the 
advantages, in addition to those pointed out in our previous 
article on the 29th ult., which we hope to enjoy when we 
have a postal telegraph in this country. In Switzerland 
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there were at the end of 1865, 2130 miles of line, and 
3717 of wire, 388 instruments, 252 offices for the receipt 
and transmission of telegrams, and 28 offices of deposit 
only. There are nearly fourteen miles of telegraph line to 
every hundred square miles of country, and one telegraph 
office for every 10,000 persons. In 1854 the number of 
inland messages was 109,600, whilst in 1865 a total of more 
than 364,000 was obtained, which produced a sum of 
381,378 francs. The proportion of telegrams to letters 
steadily increases. During the four years 1862, 1863, 1864, 
1865, the figures stand thus: one telegram to eighty letters 
in 1862, one telegram to seventy-four letters in 1863, one 
telegram to seventy letters in 1864, one telegram to sixty- 
nine letters in 1865. We may here state that the postal 
charges are one halfpenny for any distance under six miles, 
one penny for distances between six miles and thirty, and 

halfpence for any greater distance. It is said that 
the Swiss system has amply paid all its expenses, and is 
yielding a revenue. To the public the adyantage of a 
cheap telegraph is greater there than in most countries 
because of the slow communication that otherwise must 
exist between towns and villages situated in places of 
difficult access and planted at such different altitudes. The 
ee are under the direction of the ingenious 

. Hipp. 

Belgium has a telegraphic system which we must study 
with greater interest, inasmuch as there the uniform charge, 
since December, 1865, is only half a franc for a telegram of 
twenty words. Ever since the year 1850 the Belgian tele- 
graphs have been under the control of Government, and at 
the close of 1865 there were (exclusive of the lines worked 
only by the ditferent railway companies) 2000 miles of line, 
5395 miles of wire, with 307 offices* at which messages 
can be sent and received, and offices of deposit where the 
public may pay for and deposit messages, which will be sent, 
either by special messenger or in course of post, to the 
nearest.telegraph office. In Belgium every post office is 
an office of deposit or a telegraphic office, and many of the 
railway stations, over and above the 232 which are tele- 
graphic offices proper, are offices of deposit. There is one 
mile of telegraphic line to each five and a half square miles, 
and one telegraphic office proper to every 15,000 inhabi- 
tants. From the year 1850, when the telegraphs came 
under State control, to the year 1864, that is previous to 
the reduction in the price of a telegram from one franc to 
half a franc, the outlay on purchasing and constructing 
lines and instruments on the working and maintaining the 
entire system was 5,500,000 francs, whilst the receipts were 
6,700,000 francs, leaving a profit of 1,200,000 francs; some 
of these lines and ofiices, however, do not seem to have 
paid anything, but were a burden upon the rest. If the 
sender of the telegram writes the message on stamped 
paper and takes it to a telegraphic office it is transmitted 
at once, and delivered free of any extra charge within a 
limit of a mile and a quarter, beyond that distance the 
message can (at the option of the sender) be sent either free 
by post or express. Should the sender of a telegram place 
his stamped telegram in an office of deposit, it can be sent 
on to the nearest telegraph office on payment of an extra 
charge, or it can be carried free by post to the nearest tele- 
graph office and thence transmitted to the terminal ofiice. 
Payment of an extra charge will secure the telegrams 
being redirected so as to follow the addressee. The Belgian 
authorities engage to return the price of a telegram if it 
does not reach its destination as quickly as it would have 
done if sent by post, or if it does not reach its destination 
at all, or if it is so incorrectly rendered as to be useless. 
The claims for such restitution are about one in five- 
thousand telegrams sent. This is an arrangement to which 
we would direct attention at the present time when we 
are hoping for the prompt establishment of a postal 
telegraph. 

We find that the following charges were made in 
Belgium for a telegram of twenty words:—From 1850 to 
1862 the tariff was 1/f.; from 1862 to 1865 lf.; since 
December, 1865, it is 1f. In 1860 the number of inland 
telegrams was 80,000, at a tariff of 14f., the proportion of 
telegrams to letters 1 to 218; in 1865, 332,700 at a tariff 
of lf., the proportion of telegrams to letters 1 to 48. 

Seeing this result of diminished charges and of increased 
facilities the administrators, in December, 1865, reduced 
the price of a telegram to half a franc, its present price. 
The words in which this reduction was announced are so 
replete with good sense that we cannot do better than give 
a translation of them :—“ Our telegraphic reform has a 
double object. We wish to give this mode of communica- 
tion to all classes, to make it of use in all the relations of 
life, and to increase correspondence by telegraph to an 
extent which as yet we cannot define, but of which we 
may form some conception if we consider the effects of 

revious reductions. At the same time we hope to realise, 

m a vast increase of business spread over all lines, even 
those lines which as yet have not paid, a profit which we 
cannot expect to derive from the tariff which at present 
exists.” 

The Prussian national telegraph is in the hands of a 
director responsible to the first minister; the public is 
served cheaply, as compared with England, and without 
delays. The lowest charge is about eightpence; and it is 
stated that last year the surplus revenue was quite 
£100,000. During the short and decisive war in Germany 
last year the military telegraph service was most effective; 
indeed it is said “that the several armies, and even the 
wings of the same army, were wielded as one force from a 
department in Berlin more speedily than they could have 
been by cross messages between one division and another, 
even if they were only a few miles distant from each 
other.” 

In France, during the last eight years, much attention 
has been bestowed upon all things connected with tele- 
graphy, and its Government deals liberally with the in- 
ventors of instruments which promote correct and rapid 
transmission of messages. e Paris postal district 
telegraph has succeeded well, with an uniform half-franc 





* Seventy-five were in the centres of towns and villages, 232 at railway 
stations; the Government and the railway companies appoint the officers at 
ral.way stations conjointly, 





charge. Within six months from the time when the charge 
was reduced from one franc to half a franc the number of 
messages was increased tenfold. 

Let us see what they are doing in the United States. 
There valuable patent rights are about to expire, and the 
existing telegraph companies are with energy and provi- 
dence looking out for and securing the most correct and 
rapid printing automatic telegraphs as a means of holding 
their ground against the competing companies which wil 
soon spring up. We may be sure that in America before 
long we shall hear of an advance in telegraphy of that 
description of which we should like to see our own country 
set the first example. A committee on the post-oftice 
and on the post roads has urged the formation of a 
postal telegraph, and early this year Mr. Kasson (Lowa) 
introduced a bill into the House of Representatives 
to authorise the purchase or construction of a military or 
postal telegraph, under the direction of the post-oftice 
department; this bill was referred to the Post-oflice 
Committee and ordered to be printed. Mr. Kasson’s bill 
authorises the construction of a line of telegraph from 
Washington to Boston vid Baltimore, Philadelphia, New 
York, New Haven, and Springfield, with intermediate 
stations. The second section provides for advertising for 
proposals for materials and construction and prescribes 
that all shall be of the first class and quality. The third 
provides for receiving proposals from existing lines for the 
sale of the same to the United States at a reduction on 
the best proposals for the construction of new lines. 
Fourth, in case such a proposal of sale shall not be accepted, 
then a new line is to be put under contract and completed 
in six months after notice to contractors. The fifth pro- 
vides for its use by the public at rates to be greatly re- 
duced, and makes the system part of the postal manage- 
ment, using post-offices and their employés. Mr. Wash- 
burne (Illinois) introduced a bill for the construction of a 
Government telegraph from Washington to New York 
city, which was also referred to the same committee and 
ordered to be printed. According to the provisions of 
this bill a message would have to be stamped with a three 
cent postage stamp; no message would be sent for a less 
sum than ten cents with the addition of two cents for its 
delivery. 

As we stated in our former article, the loss which 
immediately resulted from the addition of a half franc 
tariff in Belgium will very soon disappear entirely, and 
the country will then have the great boon of cheap tele- 
graphy as a source of income. When compared with the 
Belgian, our system, or no system rather, is one of which 
we have every reason to be ashamed. Not that we by any 
means think the Belgian system to have reached perfec- 
tion, nor do we expect that a postal telegraph when 
established in this country will be a simple imitation of 
that system. On the contrary, we shall be greatly dis- 
appointed if provision be not made at an early period 
of its existence for the transmission of telegrams of a 
much greater length than twenty words at a small price, 
in all cases where the transmission is direct and the 
telegram is brought ready prepared for the automatic 
printing instrument, and where no transcribing is required 
at the receiving station. If a state telegraph, preferring 
an uniform charge, will not send between the largest cities 
telegrams of sixty words for a sum not exceeding sixpence, 
there ought not to be any obstacle thrown in the way of 
any private company which will do so. Indeed, for several 
reasons there must be no such thing as compelling any 
existing company to sell its rights and property, and no 
difficulties with respect to the formation of new companies 
must be created, unless we are desirous of seeing our 
Government telegraphic system gradually becomes as 
much opposed to the common sense of the community as 
is at present the management of other Government depart- 
ments. 

It has been said, in several quarters, that it is in con- 
templation to intrust the Royal Engineers with the con- 
struction and maintenance of the State or postal telegraph 
lines; this we have good reason for believing to be an entirely 
erroneous impression. We think we can safely assert that 
in the report which is now under ministerial consideration 


there is no such proposition, or anything approaching to it; 


_and we trust that while the bill is passing through Parlia- 


ment every care will be taken to guard against the possi- 
bility of such a and such inefficiency being 
inflicted upon us here as has befallen our Indian empire. 
Even the defenders of the Indian Telegraph Depart- 
ment admit that, during last December, 8 per cent. of the 
Indo-European messages were bungled in transit on the 
Tndian lines, and out of this number cf errors they own that 
11 percent. were seriouserrors. Itis pleasant, however, to 
see that there is some prospect of amendment, for the 
Englishman, commenting upon these errors, says:—“ The 
existence of 8 per cent. of errors would, of itself, imply 
an inefficient staff; and it cannot be denied that there is 
still room for much improvement. This, perhaps, cannot 
wholly be expected from improved organisation or better 
discipline in the department itself, but we must rather look 
for improvements in the transmitting instruments, and 
renter: x for the introduction of some purely automatic 
printing telegraph, before the existing errors in trans- 
mission can be reasonably expected wholly to disappear. 
When the correct transmission of messages is thus no 
longer dependent on an expert signaller, it will probably 
be found much more easy to recruit the ranks of the de- 
partment than at present, as a lower qualification will then 
Se sufficient for the performance of the necessary duties ; 
and when with this is coupled a less liability to error, 
securing thus, at the same time, a saving of expense and 
increased efficiency, the necessity of some such improve- 
ment upon the present system will no longer remain 
doubtful. We look forward to the time when, not only in 
India, but wherever telegraphs exist, the present key 
manipulation and conventional signs will give place to a 
system more in keeping with the necessities of the present 
e.” 
“eWe understand that the contemplated posial telegraph 
will include every post towa in the United Kingdom, and 
every other town of 2000 persons, and there is to bea 
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deposit office at every post-office which is not a telegraphic 
office proper. In London there will be ten central tele- 
graphic offices corresponding with the postal districts, and 
payment for messages will be made in stamps or the 
message will be written on stamped paper, 





“ CHILLED SHOT.” 

On Thursday last Mr. H. Baillie asked the Secretary of State 
for War whether it was true that shot which had been cast in sand 
at Woolwich without being chilled, had been brought into com- 
petition with Major Palliser’s projectiles, and had given pre- 
cisely the same results as though they had been cast in chill, 
Sir John Pakington replied that it was true that shot cast in 
sand at Woolwich had shown great penetrating power. He 
could hardly speak comparatively as to the effect of the two, for 
both these projectiles penetrated the target—with what degree 
of force, however, he could not say ; but he was informed that 
in facility and economy of manufacture, the chilled iron had 
decidedly the advantage. Now it cannot but be patent to the 
most superficial reader that the whole question of chilled shot 
hangs more than ever upon the one point—economy of manu- 
facture—as the penetrating power of the two kinds of projectiles 
seems to be the same. It is argued that the shot cast in iron 
moulds do not require any finishing, or, in other words, that the 
surface of the projectile is sufficiently good for all practical pur- 
poses, and that this is not the case with those cast in sand. We 
contend that shot can be cast better in sand than in chill 
moulds provided proper precautions be taken. The sand must 
be fine, and good, and well rammed round a cast iron core. The 
mould, must then be well baked to free it from any moisture it 
may contain, and it will be found that a surface may be obtained 
by these means quite equal to that of the shot cast in the chill. 
To say that shot cast in the iron moulds do not require any 
finishing is not true; for it is found in practice that after a few 
runnings the shape of the mould is so altered that the castings 
have to be ground to fit them for use. We need scarcely say 
that the cost of preparing sand moulds is far below that ex- 
pended upon the production of the chill moulds, As to tlie time 
required in turning out a given number of shot by the two pro- 
cesses, which is, of course, an extremely important point, it will 
be found that the sand will again have the advantage. We be- 
lieve the present rate of casting from the chill moulds is ten 
shot per day of ten hours, whereas, by the stereotyped plan of 
moulding in sand, nearly one hundred can be produced in the 
saine time from a single moulding table. 

Unless the number daily produced in chill moulds can be 
largely increased, it is manifest that the process would be in 
adequate to furnish the necessary supply in case of war. We 
have simply stated facts—we leave our readers to draw their 
own conclusions. 








NOTES ON PRIVATE BILLS. 

THE Metropolis Gas Bill is really a Board of Trade bill, but 
its interference with the affairs of so many companies which 
have come into existence by means of bills which have become 
Acts, brings it, in a certain sense, under the category of private 
bills. The proposed interference excites, as may be supposed, a 
large degree of interested opposition, inasmuch as it proposes to 
reduce the maximum dividend payable to the shareholders in gas 
companies. Few bills have ever evoked as many opposing 
petitions. We should estimate their number now at consider- 
ably over 2000; they are from directors of gas and water 
companies, not of the metropolis only, out from all parts of the 
country, the mass of the petitions being, however, from single 
shareholders in gas companies. On Tuesday, last week, above 
800 petitions were lodged against the bill on that single day. 
On the same day 56 petitions were deposited in favour of the bill ; 
the supporters of the measure include the Lord Mayor, Alder- 
men, and Common Council of the city of London,—the con- 
sumers of gas in Bishopsgate, Farringdon, Cripplegate, and other 
districts within and without, and divers others. 

Although not so exciting or so numerously attended as the 
Election, Petition, or Private Bill Committees, the most interest- 
ing of the committees which sat most recently are probably Mr. 
Ayrton’s on Metropolition Local Government and Taxation, Mr. 
Watkins’ en the Limited Liability Acts, and Mr. M‘Lagan’s on 
Fire Protection. In the Limited Liability Acts Committee, 
Lord Romilly and one of his chief clerks, Mr Edmond Church, 
and subsequently Sir W. Page Wood, have been examined, and 
have placed a large amount of valuable evidence upon the record. 
Mr. Church stated that there had been 172 companies sent to 
the Rolls’ Court for compulsory winding up, the companies 
being of the most varied character and of extensive range as 
regards number of shares and shareholders, the nominal value 
of the shares, and the amount of capital subscribed and paid up. 
Some of the companies had nothing paid up, one of them had 
no assets beyond the board room furniture, and the liquidator 
was out of pocket by the transaction of winding it up. Others 
of the companies had paid up as much as £1,000,000. Some of 
the companies had only six shareholders, others had nearly 15v0 ; 
and the shares ranged in number from 6 to about 70,000; the 
Great Ship Company had as many as 300,000 shares of £1 each. 
Mr. Church was of opinion that promoters and directors of 
companies should be required to give a substantial guarantee, by 
subscribing and paying up certain amounts of capital. He also 
suggested that the articles of association should be printed and 
registered and accessible to the public before the issue or sale of 
shares could be legal. The fees charged at the Rolls Court he 
considered very moderate, as a very large company could be 
wound up at a cost not exceeding £100. Exorbitant claims 
by liquidators were never allowed by the court. His evidence 
was, of course, confined to compulsory winding up ; and while 
he believed that the Act of 1862 had afforded facilities for fraud, 
he asked the committee to bear in mind that they were only 
oflicially acquainted in the Rolls Court with the worst cases, 
and had no cognizance of the good which had been effected by 
the Act. He recommended that judges of county courts 
throughout the country should have winding up powers ex- 
tended to them in certain cases. 

Sir Wm. Page Wood, Vice-Chancellor, expressed the opinion, 
very decidedly, that promoters of companies should state ex- 
plicitly the objects intended to be prosecuted, vefore the sub- 
scribers should be held bound to become partners in a concern 
which might embark in aimost any sort of speculation or enter- 
prise, although not hinted at in the prospectus, which was 
usually accompanied by a form of application for shares, in 
signing which the subscriber actually bound himself to the pro- 
visions of the deed to be afterwards prepared. Cases had come 
under his notice of contributors being involved in very different 
projects from those indicated in the prospectuses. He also re- 
commended that the price to be paid as “ promotion-muney ” of 
a company should in all cases be distinctly stated. He approved 
of the judges of county courts being entrusted with powers to 
supervise the winding up of companies, and strongly recom- 
mended that voluntary winding up should be encouraged ; that 
companies in difficulty should use their own means, appoint 
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their own liquidators, and that the courts should only when 
required exercise a supervision. ’ ] } 

In Mr. M‘Lagan’s Committee on Fire Protection, evidence was 
given by the Secretary of the Scottish Union Insurance Office, 
the author of the article on Fire Insurance in the Encyclopedia 
Britannica, that the number of fires had been steadily and 
largely increasing for many years past, and that many of these 
were wilful, many others the result of culpable negligence. The 
offices never prosecuted for suspected arson, as they feared un- 
popularity, or the character of being disposed to resist the pay- 
ment of claims. He recommended that legal authorities should 
be appointed to investigate in all cases the causes of fires, and 
he believed that this would greatly diminish their number. 

The principal miscellaneous bills proceeded with during the 
week have been the Mersey Docks and Harbour Board, preamble 
proved ; the Liverpool Improvement, preamble proved ; and the 
Thames Navigation bill. The last named bill, which excites 
much interest, is for extending to the Thames between Staines 
and the metropolis the provisions of the Thames Navigation 
Act of 1866, relating to the prevention of the pollution of the 
river, for otherwise extending and amending the Thames 
Conservancy and Navigation Act, and for other purposes. 

The last railway group which has been under consideration 
before the recess was Group 3, Mr. Scholefield chairman, the 
bills being the [lfracombe, and the Devon and Somerset Railway 
bills. The conflicting interests appear to be the London and 
South-Western, the Bristol and Exeter, and the Great Western 
Companies. The Earl of Devon, chairman of the Bristol and 
Exeter Company, and well known in the railway world, was one 
of the witnesses in the case. The further sittings upon this 
group have been adjourned until after the recess, when reports 
may be expected upon three of the bills in the group, and con- 
sideration of the fourth, dependent upon the reports of the other 
three, will be entered upon. 

A case which occupied the whole of a long sitting in Referees’ 
Court A, presided over by Colonel Stuart—the Plymouth Cor- 
poration Water Bill—recalled to mind an eminent historical 
personage, and an early feat in water engineering. About 1591 
Admiral Sir Francis Drake completed the “ Leet,” by which a 


Plymouth, by a conduit of about twenty-four miles in length, 
although the distance to the point at which the river Mew was 
tapped for the supply was only about seven miles. Sir Francis 
presented the “ Leet” to the inhabitants of Plymouth as a free 
gift for ever. Until a comparatively recent date the water thus 
conveyed was allowed to run freely down each side of the streets 
in copious streams, but the increased population has rendered 


greater care and an increased supply of water necessary. The 
waterworks are now in the hands of the corporation, who are 
applying for increased powers. The only opponent was Sir 
Massey Lopes, M.P., who objected to the bill on the 
ground that the corporation were seeking to extend the 
limits of their water sale at his cost, as he had now numerous 
rentals for water-power of from £50 to £100 per annum and 


upwards, in the mining and clay districts on his estate of above 
5,000 acres. A similar bill was applied for several years since, 
but was rejected on the opposition of the inhabitants of Ply- 
mouth, The preamble of the present bill was proved, and the 
claims of Sir Massey met by clauses. 

Towards the close of the sittings the business was light ; the 
great schemes, which excited much interest, and occupied each 
several days in their consideration, such as the Holborn Valley 
Improvement, the Liverpool Improvement, the Sligo Borough 
Improvement, the Mersey Docks and Harbour Board, the 
Thames Navigation, and other important bills having been 
sponged out of the lists. 

On Thursday there were really only two private bill committees 
at work, that in Group H, on the Sunderland Extension and 
Improvement Bill, and the committee on Group 3, of railway 
bills before referred to, presided over by the indefatigable Mr. 
Scholefield. Group 1 held a formal sitting for a few minutes 
upon the Great Northern Railway Bill, recommitted, Sir E. 
Colebroke presiding. 

‘The select committee on Metropolitan Local Taxation and 
Government, and on Fire Protection, have also held further 
sittings, when a large amount of valuable evidence was taken. 
The case of the Metropolitan Local Bill has been concluded, in 
so tar as inquiring into management is concerned ; the question 
of Metropolitan Taxation will engage the attention of the com- 
mittee after the recess. 

Several new groups on private bills have been announced to 
commence their sittings on various dates early in May. 





Navy Batiast Iron.—Some excitement has been caused among 
the cold-blast pig-iron manufacturers of the kingdom in conse- 
quence of the large quantity of navy ballast iron, a material 
supposed to be somewhat similar in quality to that produced by 
them, which has been thrown into the market. Not long since 
this navy ballast iron was considered to be comparatively worth- 
less, but subsequently a different opinion prevailed, when it was 
»roclaimed to be all that was excellent, an iron which had not 

een made during the last forty years, of very first-rate quality 
perfectly free from cinder, and suited, when properly selected, for 
making wire billets, gun iron, and all descriptions of best and 
best-best iron. As might reasonably be supposed, there is con- 
siderable exaggeration in both these views, the iron actually being 
of a very good medium quality. Samples of the iron in various 
manufactured forms were exhibited at the quarterly meetings of 
ironmasters, and the specimens were priced at from £4 to £4 10s. 
per ton, which, however, was considered too high by the trade. 

NAVIGATION OF THE RHONE. —The French Government isassuming 
the initative, with most commendable energy and dispatch res- 
pecting the improvement and enlargement of their rivers. Works 
commenced during the latter partof 1856 upon the Rhone are being 
prosecuted vigorously; two of the most difficult passages between 
the departments of Dréne and Ardéche have been rendered safe 
and easy of navigation, and seven others are undergoing all the 
ameliorating influence of straightening, widening, and deepening. 
It is manifest that the improvements carried out in any portion of 
the course of a river, a be of little real benefit except for mere 
local traffic, unless the embouchure was also sutiiciently enlarged 
to permit the passage of vessels to and from the sea. Unfortu- 
nately after numerous and vigorous efforts to effect the requisite 
alteration in the natural channel at the mouth of the river, by en- 
deavouring to concentrate the whole volume of water in one single 
stream, the attempt had to be abandoned, and an artificial canal 
has been cut instead. The canal starts from the left bank of the 
river, and discharges into the gulf of Fos at a point known by the 
name of the creek of Repos. The length of the junction lock in 
the Rhone is 500ft. in length, 70ft. in breadth, and 22ft. in depth. 
The canal has a total length of a little more than two miles, and 
flows into a large basin or open dock with an area of 200 acres, 
formed by two jetties or piers of about three quarters of a mile 
each in extent. It is opened up throughout, and its bottom is ex- 
cavated to the depth of six feet below low water, the bedof the creek 
has been excavated to the depth of eighteenfeet, and the jetties 
have already reached a height of four feet above low water. Tae 
works in connection with the junction lock are well advanced, and 
a short period will probably witness this important undertaking 
brought to a successful termination. 








THE ENGINEER. 


INSTITUTION OF NAVAL ARCHITECTS. 
(Continued from page 341.) 

This case of damage is certainly very interesting and instructive. 
The writer of the above remarks considered that it was a favour- 
able illustration of the merits of Lloyds’ rules, as no defect 

Ited, in his opinion, from imperfect construction. The follow- 
ing are the detailed injuries which were consequent upon the 
grounding : — ‘“‘Keel found to have bent up about 10in., but 
did not break; 44ft. will be renewed. Floor-plates: thirty-four 
found broken, and they were butted long and short arms, and the 
alternate ones split down. Again alternately the butts opened 
and the rivets sheared off; not one of the butt straps split, nor are 
the floors split in way of the rivet holes. Frames: Thirteen on 
the port side and nine on the starboard side found broken, thirty- 
five reverse frames broken at the top parts of broken floors, some 
butt straps to reverse irons at the upper part of bilges, and below 
orlop beams broken in two. Intercostal angle irons found bent 
up and broken near the main mast. Box keelson plates: One 
plate of box keelson broken (the cover or.top plate), and it parted 
opposite a butt of side plate; all the side plates of keelson have 
their butt straps on the inside of box, and therefore extend the 
whole depth. The strap, like that of the floors, did not split 
down, but the rivets sheared off; four plates of keelson will have 
to be renewed, partly by the damage done to the butt holes. 
Outside plates: Three garboard plates will require renewal, being 
very badly bent and cracked in holes, others taken off and set 
fair; fifteen plates in bottom and bilges to be renewed from the 
same cause, all the other plates to set fair and go on again. The 
above is nearly all that will be required except re-fitting, where 
disturbed for getting the new work in place, with some two or 
three beams, and some other matters of little moment.” 

The details of the bending and fracture resulting from the 
grounding of this ship are shown, from which it will be seen that 
the butts again proved, as was to be expected, the weakest point. 
I will only add on this case that I concur in the tribute of praise 
which the writer claims for Lloyds’ rules, in conformity with 
which this ship was fortunately built, and consequently exhibited 
no such defects as the former vessel; but at the same time it 
appears pretty evident, as we shall see further on, that the etfecis 
of the local upward pressure upon the keel in this case were 
aggravated by the absence of an intercostal middle line keelson 





: “ | plate. This, however, is no reflection whatever upon Lloyds’, 
copious supply of pure water was conveyed from Dartmoor to 


because their rules are very favourable to the use of such keelsons 
with bar keels. 





Admiral Elliot then read a paper “On the Specialité of Ships 
of War; or, the Navy of the Past, the Present, and the Future,” 
which we gave in our last impression. 

Sir Edward Belcher com i the di , and said the ques- 
tion of hydraulic propellers had been alluded to by Admiral Eliot, 
and he had great pleasure in verifying everything that he had 
asserted. He was on board the Waterwitch on her second trial, 
and although she was very deep in the water, she still realised 
her nine knots clear; and if her coal had been good on that occa- 
sion, and if her funnel had been longer, he believed they could 
have got ten knots out of her, immersed as she was. He had also 
been on board the Nautilus, and saw her powers of steaming, and 
turning, which infinitely exceeded those of any twin screw he had 
ever had the pleasure of trying in the river, and he had been on 
board during eight or ten trials of Mr. Dudgeon’s twin screw 
vessels in the Thames. On one occasion one of the iron boats was 





| going down the river at full speed, almost with a certainty of 


coming stem on; the man commanding the iron steamer, one of 
the penny boats, must have known what they were about, but he 
(Sir Edward Belcher) could have put his finger between the two 
stems of the vessels, The Nautilus turned suddenly round in half 
her own length. He was perfectly satisfied that for all purposes 
of war this new principle must entirely supersede the screw. 

Mr. Dudgeon said he was really greatly surprised at the results 
they got from the Waterwitch on the first day of trial. There 
was one point on which he must differ a little from Admiral 
Elliot, and that was this: His ship Mary the other day unluckily 
struck upon a sand bank, and carried away her propeller and part 
of the shaft. Now that accident did not arise because she could 
not turn as quick as the hydraulic propeller, but because the wrong 
order was given. He thought the turning power of the two 
systems would be found very nearly alike. It was possible that if 
the captain could turn the vessel round; as when it was propelled 
with the hydraulic system, by merely turning a handle on the deck 
instead of sending on order to the engine-room, the position of his 
vessel would, perhaps, not have occurred, and on that score he 
believed Admiral Elliot had only claimed what was really a great 
advantage in the hydraulic system. With respect to the speed, 
there was no doubt the speed attained by the Waterwitch was 
greater than any one anticipated, and was very nearly as much as 
he got in his two steamers designed by himself and built for the 
Brazilian government. But they still have a long way to go 
between ten knots and sixteen or seventeen, such as he had 
attained with his twin screws, and he hoped his friend Admiral 
Elliot would have an opportunity of thoroughly testing the merits 
of the two modes of propulsion. At all events he was sure that 
great credit was due to him for the able and clear manner in which 
he had put the question before the meeting. 

Mr. Reed said Admiral Elliot would find a very general concur- 
rence among naval architects as to the validity of his first and chief 
position, namely, that they were subject to great disadvantages in 
not receiving sufficiently definite instructions as to what was 
desired in building ships, and any effort that might be made by 
Admiral Elliot or any other gentleman in that direction, in the 
way of relieving them of some of the responsibility which did not 
really belong to them in many cases, and putting them into a diife- 
rent position from that of being the humble servants of the 
military branch of the Government, would be a great advantage to 
them. But it was not for him to say that he concurred in the 
doctrine that there had heen any improper neglect of that ques- 
tion, because the expression of an opinion of that kind would be 
out of place. However, in the future, if naval architects were 
told what was wanted they would stand a much better chance of 
getting credit, and of avoiding discredit, than if they had to pro- 
ject things in the dark and subject them to all kinds of changes 
and interference. With reference to the hydraulic system, he 
should be very sorry if what he said should be construed into an 
opposition to that system, because it was very undesirable that a 
system which had started so well as that had started, should 
encounter any prejudiced opposition. But there were two points 
to be considered. In the first place he thought the twin screw 
vessels—he did not mean Mr. Dudgeon’s, for he had not had the 
pleasure of seeing them—with which the Waterwitch had competed, 
were about the most wretched specimens of vessels as regards pro- 
pulsion that could possibly be produced. The Vixen and the Viper 
were little more than shallow floating boxes, very heavily burdened 
with armour plating, of very light draught of water, and with 
very full bows and sterns, and he might say that they had the 
double stern chiefly on the ground that it gave them more dis- 
placement. The Waterwitch, as compared with those vessels, had 
this advantage, that whereas they trimmed a foot by the stern, the 
Waterwitch had the same maximum draught as was put down to 
an even keel, which had the effect of enabling them to fine the 
lines a little. It could hardly be admitted that a comparison 
between the principle of the Waterwitch and the screw principle 
was sufficiently established by the petition between her and 
such vessels as the Vixen the Viper. At any rate the Water- 
witch did better than they looked for, and no one could fail to 
appreciate many of iral Elliot’s suggestions as to the advan- 
tage of the hydraulic system as compared with the screw. It was 
very difficult indeed to fail to concur with Admiral Elliot in his 
general scheme of the classification of ships. If they had started 
with a defined principle such as he laid down, they would have 
been in a hetter position than they were; they would have had less 
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variety in their ships, and a better power of coepretion. It was 
not at all improbable that if the question been put with 
thorough fairness and completeness before the naval architect, 
they might have had a fleet of vessels every one perfectly 
capable of maintaining a position on the ocean under sail 
alone. It seemed to him it would be judicious in build- 
ing vessels to fight a general action and to work ape. 
to sacrifice some of that enormous speed which been 
the bane to a large extent of their ironclads, on account of having 
to make enormous sacrifices to attain it. They could give prefe- 
rence to the sea-going quality, to the turning quality, and to the 
fighting quality in the line-of-battle ships if they were allowed to 
sacrifice a little of the steaming wot and it would be an 
immense advantage if that Ly could be worked upon. The 
only difficulty in Admiral Elliot’s programme was that the sea- 
going quality of a ship was greatly improved by the elevation of 
the ship above the sea surface; and one of the difficulties of apply- 
ing the turret system and combining that with first-class sea-going 
qualities was that it rather imposed upon the architect the neces- 
sity of cutting down the height of the ship.* His main object in 
rising was to say that the Paper read by Admiral iot was cer- 
tainly an pratbre Soe valuable one, and one demanding the greatest 
fairness of consideration in its discussion, and he was the more 
enjoined to say that because he felt that the turret principle had 
suifered enormously in this country from the fact that there had 
been an unwillingness to bring the pretensions of the system 
within the scope of scientific investigation. Four or five years ago 
he had made certain statements about that system to show what 
weights could be carried, and was sorry to say those statements had 
never been answered, and up to this moment there was a disagree- 
ment on points of science which admitted really of no disagree- 
ment if a thorough investigation was made. In justice to himself, 
considering the present position of the turret question, he must 
state that more than two years had elapsed since he advised that a 
ship of about the proportions of the Bellerophon should be built 
for trying the turret principle, and the only reason why it had not 
been built till now was that the advocates of that system main- 
tained that the turret was compatible with much dimen- 
sions than those he proposed. He had what was to him partly 
the satisfaction and partly the dissatisfaction of knowing that they 
were now building a ship larger than the Bellerophon, which only 
carried the guns and armour he suggested three years ago. 
thought that now it would scarcely be in the power of any ordinary 
perversity to say that the system had not received a fair trial after 
that vessel had been produced, 

Mr. Scott Russell said he wished to thank Admiral Elliot for the 
very admirable example he had set them, and forthe pee hehad 
laid down of saying that it was the business, not of the naval archi- 
tect, but of thenaval officer, to give an exact specification of the work 
that he wished the architect todo. If at the commencement of 
the creation of a new fleet there had been a commission of naval 
officers to state exactly what they wanted, to state the qualities 
required in theships, and the value attached to each specific quality, 
they might have had a fleet as well classed as the scheme which 
Admiral Elliot had now drawn up. He (Mr. Scott Russell) had 
some experience of that difficulty, for it was his duty as one of 
the naval architects first consulted as to the creation of the new 
Warrior class, to go thoroughly into the whole of that question, 
and a very difficult question it was. He had to thank Admiral 
Elliot personally, and alsoon behalf of the profession, for having given 
them one of the earliest classifications by a sailor of the relative 
qualities wanted in icular classes of vessels, and the table he 
had prepared would be a most valuable contribution to their prac- 
tical knowledge. Accepting his table, he would differ from him in 
his mode of carrying it out. He stated that with regard to the 
liner, the sea-going qualities should have the first consideration. 
Now, he (Mr. Scott Russell) would at once tell him how he would 
get those qualities, if he would take it. He would not get what he 
desired in a liner by the turret. He might get it with a corvette 
or a frigate with the turret, but he did not think he would get. it 
with a liner. Now, he would tell him how he was certain 
he would get it—if he would give his liner two tiers of 
guns instead of one, he would get every quality he asked for in 
that specification. The French had done so, but, as he thought, 
badly, because pay be nen» gy it by the conversion of wooden 
ships. The ship having —_ a central battery with two tiers of 
guns would have an infinitely more powerful armament than an: 
ship now afloat, provided she were built of iron, and that her 
were quarters for the men and not batteries. They would then 
have an enormous central battery, they would have no weights at 
the ends, the vessel would be level in the sea, and would have an 
extremely easy motion, because for- the second tier of guns an 
extremely small proportion of weight of armament per gun would 
have to be added only 7ft. of armour additional in order to obtain 
a double number of oo Now, the vessels that were built on 
that plan inthe French navy were infinitely better sea boats 
those built with one tier of guns; therefore, if Admiral Elliot was 
really serious, and really represented the profession when he sai 
that he would sacrifice draught, that he would sacrifice stowage, 
that he would sacrifice steaming, provided they gave him sea-going 
turning, fighting, and sailing vessels; the architect would do that if 
he would be content with a double-deck central battery, take a mode- 
rate length of ship, and be content witha moderate speed. Theycould 
then give him a handy-turning, easy, good sea-going ship; but he 
nese content with that when he got it, and must not ask after 
he had got it that he might have all the other qualities which he 
had specified. As to the frigate there was no “yew and they 
could make corvettes as fast as they chose to pay for One 
word on the hydraulic propeller. e was not known as an advo- 
cate of that principle. He had known of it for two generations, 
and as far as he knew the relative value of propellers it stood thus: — 
That the paddlewheel, the double screw, and the hydraulic 
peller, were, theoretically, all equally good. Out of them all dey 
could get the ay | and it “ ay mere matter of human 
ingenuity, in which he infinite faith, applying each propeller 
so as to get out of it the special qualities A ¢ Seam required, 
He would undertake to say that a hydraulic propeller, a double 
screw propeller, and a dle-wheel with the same power of 
engine, would ail give the same speed, but very different 
circumstances, with very different combinations, and with very 
different elements of construction. Therefore, he would say to 
Admiral Elliot, ** Go on, feel your way, puzzle your brains, get as 
many clever men to work as you can, and go on with 
hydraulic propeller, and I promise you in the end that you will 
certainly succeed. I do not say that you will never get 
more speed than you will out of the others, I will not say that, 
it will not take you a long time toge the same speed as the others 
—I won’t say that you have not a deal of trouble still to take, and 
a monstrous gon A of ingenuity still to throw into it before you 
can get your wheels conveniently placed, and before you can 
get your large orifices for a ship of large size so constructed 
that your machinery shall work handily, but I promise you if you 
goon you will get it.” Therefore he was sure that owed 
Admiral Elliot very great gratitude for having brought forward 
this subject, and he hoped he would persevere in it until he 
attained a very high degree of success, because the hydraulic, pro- 

lier had peculiar advantages in its application to vessels of war. 

With regard to Mr. Reed’s paper, he would make one. remark, if 
there was a matter of more importance than another to be t 
of in the construction of iron ships, it was this, not to have strong 
places, and not to have weak places; by strong places he meant 
rigid, exceptional places, Let no of their ship be excep- 


tionally strong or exceptionally because, were it too strong, 
though they might think it an absurdity, there it was.most certain. 


to be broken. It was the rigid parts of the iron ship that wo 
cut through and destroy a ship; it was the flexible parts of t 
ship that would yield and not destroy the ship, But when 
came to too great flexibility they got the other way. The thin 

* We are pleased to find that Mr. Reed thus far end the unfa 
opinions we have expressed regarding the monitor system.—Eb. E, 
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of the ship would yield, and those thin spaces were serious sources 
of danger, but it was important to remember that they were not 
more serious sources of dager than the thick places. If he were 
to put the whole theory of iron shipbuilding into a sentence it 
would be this, he should ask for perfect continuity as near as they 
could get it everywhere, that was to say, for a homogeneous skin. 
He should put as much metal as possible into the skin, make it as 
uniform as possible, have no hard places and no soft places. If 
they would do that and depend on those two things, uniform and 
aga thickness of skin, uniform strength and uniform flexi- 

ility, not making hard and strong places interspersed with soft 
and weak places, they would have done all they could to make a 
good, permanent, and safe iron ship. 

Admiral Elliot said Mr. Reed might have conveyed an impres- 
sion which he did not think he intended to do when he spoke of 
the advantage which the Waterwitch had over her two compe- 
titors. Now the Waterwitch was the same class of vessel as the 
Vixen and the Viper, and the same displacement, the same length, 
and the same horse power. The Waterwitch certainly had the 
advantage of being shaped alike at both ends, but that was the 
only difference between her and the Vixen and the Viper. As to 
the turret, by putting the turrets into the vessel they put their 
weight in the centre, and as those turrets would be in the centre 
of the ship their great training would dispense with the necessity 
for a bow and stern battery, and that was a more important con- 
sideration with regard to the distribution of weights, which had 
been lost sight of. With regard to what Mr. Scott Russell had 
said as to the turret and the principle of the two decks with the 
battery in the central box, he was at a loss to know what object 
he had in view. He (Admiral Elliot) placed the turrets in the 
middle, and therefore, as far as weights were concerned, he got 
them just as much in the centre as Mr. Scott Russell would with 
his central box. 

Mr. Scott Russell: You get few guns, I get many. 

Admiral Elliot said he was just coming to that. With regard 
to the number of guns he went upon that most precious point in 
which the turret would excel the broadside principle. The gun 
would be of no use at all unless it was a very heavy gun, indeed 
the very heaviest that could be put into a ship, and he did not 
believe that those guns could be worked on a broadside. In the 
first place the gun carriage would be entirely exposed, and would 
be rendered useless by grape shot; and in the next place he did 
not think they would ever be able to control the guns. He might 
mention an instance which occurred in the Lord Warden the 
other day. The fleet were ordered to fire their guns. They went 
to quarters and the vessel began to roll. The water came up and 
filled the main deck; the men were washed away from their guns, 
and they were perfectly out of control. He believed he was not 
mis-stating the fact when he said that the Admiral had to swim 
to the hatchway. (Loud laughter.) The captain ran on deck, 
had the ports lowered, and put the ship’s head to sea, in order to 
get the water off his deck. That did not occur in a gale of wind, 
and it was his firm belief that, under a double-reefed topsail, those 
ships would not be able to fire their guns. But with the turret 
principle, they could turn the gun fore and aft, and would never 
show the little port, except at the moment they were firing; while 
with the broadside principle the port was always exposed, and as 
the ship rolled over, the water would come in and wash the men 
away. They might depend upon it it was only a matter of time. 
Turrets would carry the question, because they were the only 
means for working the heaviest guns. But the guns were not the 
means by which actions would be chiefly won. The ramming 
principle would be the great means of offence. It was shown the 
other day at Lissa, and he was sure the vessel that could ram at 
both ends without turning round would have the best of it, ana 
she might be made to go equally fast both ways with the hydraulic 
principle. 

As to Mr. Dudgeon’s vessel Mary, she could have turned round 
if the orders had been right; but with their hydraulic propeller 
she would have stopped dead, and have gone straight off stern 
foremost at any speed they liked. He was quite content with the 
reception his paper had received, as he expected it would have 
been met with a great deal more opposition. 

With regard to the question of speed they were told by great 
engineers in the country—he believed it was on the records of the 
Civil Engineers’ Institution—that they would not get half the 
speed with the hydraulic propeller. The nearest approach that 
was ever given to them was 25 per cent. loss of speed. Now, 
they had proved that some of these predictions had not been true, 
and he firmly believed that as they increased the power, they 
would increase the velocity as compared with the screw. 





A paper was then read by N. Barnaby, Esq., member of the 
Council on ‘* The Stowage of Merchant Ships,” which, although 
valuable to naval architects, does not possess much if any interest 
for engineers, 

A paper was read by James R. Napier, Esq., Member of the 
Council, being a ‘‘ Description of some Tug Steamers for the 
Godavery River.” 

Major F. T. Haig, the engineer in charge of the Godavery Navi- 
gation Works, feeling the necessity of getting some steam tug 
boats and barges drawing very little water, to carry the materials 
when the river was low, applied to me to assist in designing them. 
Their length and breadth were limited by dimensions of canal locks 
to 140ft. by 25ft. The draught of water was not to exceed a foot. 
The load was to be carried in barges towed alongside or astern, 
and the power and speed were to be as great as possible. 

The plans I submitted were approved of. With the permission 
of the tary of State in Council for India I shall describe a few 
of the peculiarities of the tugs now building by Messrs. Randolph, 
Elder, and Co., at Glasgow. (See page 339.) 

It was necessary to have the propeller at the stern to enable the 
locks and certain narrow channels to be passed, and the boiler and 
fuel in the fore part of the vessel to balance it. An awning was 
necessary for protection from a vertical sun and tropical rains. 
The post for stern-towing required to be near the centre, with 
freedom for the tow-rope to traverse about 90 deg. to each side 
round it, to allow the tug to be easily steered. These considerations 
led to the plans which were adopted. 

The form of bow is one which Major Haig found gave very suc- 
cessful results in some wooden vessels of light draught, which he 
had buiit for the Navigation Works. 

It is designed to give a wholly vertical displacement to the water. 
Its inclination from the vessel's bottom to a short distance above 
the surface of the water is about 94 deg., or a rise of 1 in 6. 

It is evidently a form of least resist i th water for 
vessels whose breadth is twenty-five times their depth of immer- 
sion ; for it gives the maximum of carrying powder for the given 
length, breadth, and draught of water, and a more acute entrance 
than vessels usually have. 

Some experiments of Sir Arthur Cotton, on the resistance of 
vessels covered with different substances, showed the great import- 
ance of having the surfaces smooth. Carefully made steel, besides 
its great strength, has this quality in a high degree. The plating 
has, therefore, been made of this material, and, inorder to preserve 
its smoothness as long as possible, it has been galvanised. In the 
actual plating, however, neither the steel nor the galvanising is as 
smooth as it was intended to be, and which a little more care on 
the part of the manufacturers would have madeit. Nevertheless, 
it is smoother than the painted surfaces of iron vessels, and the 
expectation is that it preserve the steel and keep its smooth- 
ness longer. The immersed surface has been made in one of the 
six barges of brass, and in one of painted steel, to compare their 
resistances with the galvanised surfaces of the other barges. Two 
of these would have been tried in the Clyde, but it was considered 
that more reliable results could be got on the Godavery, with suitable 
instruments, that would be permanently useful there. 

The bottom plating is of cast steel jin. thick, fastened to longi- 
tudinal frames placed 2ft. apart. 

The awning, or roof, is made part of the structure. It is plated 








with galvanised steel, yyin. thick, resting on longitudinal frames 
similar to bottom, but lighter and closer, and connected with the 
vessel’s bottom by two lattice frames placed about two-thirds of 
the breadth of the vessel apart. 

The stresses on the frames are transmitted across the vessel at 
bottom and roof by steel angle-bars every ft. : 

The roof is oo from being blown or pulled over by diagonal 
braces at each of thecross bars. Its height amidships is 10ft., made 
so high for the comfort of those under it, and to decrease the stresses 
along it, and not higher on account of its decreasing the stability, 
especially when towing in certain cases from the centre port. 

A short deck at the fore part contains a powerful steam capstan 
with large warping pulleys and anchors for getting off sand banks, 
In other respects they are open boats, a light floor of wood laid on 
the bottom frames saves the weight of beams and of thick decks, 
If the intended trim is realised they will have 2}ft. of freeboard. 

There are two rudders, each about 8ft. long; one was thought 
to be insufficient for the quick steering which will probably be 
required in the rapids. They are placed before the paddles, for 
want of length behind them. The tillers are long, to make the 
steering and steering-rods light. 

The longitudinal direction of the frames of bottom and roof is 
evidently that which requires the smallest quantity of material, 
for in that direction the forces acting on the vessels to deform 
them are the greatest. 

The stresses to which the various parts of such a structure may 
be subjected by known forces are not difficult to calculate with a 
precision sufficient for oe purposes. But my ignorance of 
the greatest amount of buckling which long columns of cast and of 
puddled steel of various sections might bear without injury pre- 
vented the fearless application of the results to many of the parts; 
» that the vessels are not, probably, as light as they might have 

en, 

They are to be propelled by a pair of cylinders Llin. diameter 
and 4ft. stroke, supplied with steam at 150 lb. pressure by a boiler 
differing little from the ordinary locomotive type. Only the tubes 
are spaced wider, and the steam drum made higher, in order that 
less attention should be required when the river was muddy. 

It has fourteen square feet of fire grate, above 650 square feet of 
heating surface, and is intended to burn wood. The slides are the 
minimum pressure valves of Adams and Parsons, now coming into 
use on the railways. 

The cylinders are cast close to each other, and surrounded by a 
steam case. The cranks are set at an angle of 90 deg., and con- 
nected by a link on their pins, to save the weight of an interme- 
diate shaft, and get the greatest length of paddle. 

The cranks, half the connecting-rods, and part of the links are 
balanced by a cylindrical segment-weight, to reduce or annul the 
stresses which their vertical vibrations would produce on that part 
of the structure which is otherwise most strain 

The paddle-arms have a radius of 34ft. to the centre of oscillation 
of the paddles. There is no wheel, the rims having been dispensed 
with to simplify the construction and facilitate repairs. The 
arrangement is believed to be as light as a wheel of the same 
strength and dimensions. 

The contractors have succeeded, by hanging the oscillating gear 
of the paddles on the shaft, in giving it a better support and more 
definite position than the thin sides of the paddle case would afford, 
and in simplifying the connexion of the paddles with their arms 
and eccentric rods. 

The paddles are at present of elm. It is probable that some of 
the timbers of the district will be found to stand the heat better 
and be stronger. Steel of the same strength is considerably heavier. 

The propelling surface is intended to be the greatest which the 
breadth and draught of the vessel would admit of. The actual 
amount will not be known until they are tried. It will not be less, 
however, than the ,}5th part of the surface of the vessel, the 54,,th 
part of the augumented surface of Professor Rankine’s theory, and 
it may be the 745th of the actual surface, or the y45th of the aug- 
mented surface, as part of it may be above the lft. water-line, and 
perhaps a part may be allowed below the bottom. 

The speed which the vessels may attain will depend on the power 
of the boiler to raise steam with wood for fuel, but as the exhaust- 
pipe is about 100ft. long, with some bends more sudden than they 
should have been, and as this kind of engineering is new to me, I 
am not prepared to say here much about what my expectations 
are—except that as the same size of boiler is used for locomotives 
having more than one and a-half times the area of piston, and which 
work about the same pressure and velocity as is expected here, 
the speed of nine miles an hour originally contemplated will be 
easily reali And as the boiler has been proved to 300Ib. on 
the square inch, and the strength of the machinery calculated to 
work safely at 300 horse power, it may be possible to realise twelve 
miles an hour. 

The displacement on a foot of draught is 79 tons, and about 7 
tons the inch above that. The hull is estimated to weigh 45 tons, 
and the machinery 25 tons, leaving 9 tons for fuel and other stores. 
There is a probability, therefore, of the 1ft. draught being exceeded 
when there is no limit to the draught. When the draught is 
limited it was permitted to remove a quantity of their portable 
materials into the barges. I am in hopes, however, that little of 
this work will be required. 

In case of collision with the rocky bed of the river, causing great 
or sudden leakage, I have arranged a steam-pump upon Giffard’s 
description, which is expected to discharge between 200 and 300 
tons an hour. 

Mr. Young asked whether the galvanisation of the steel had any 
influence on its tenacity and strength. 

Mr. Napier did not know that galvanising steel weakened it, he 
had not tested the plating; he d in the calculations for his 
boats that it would not tear at less than 75,000 lb. the square inch, 
nor crush at less than 50,000 1b. As its strength is irregular he 
had chosen to consider it all of the weakest. The draught of 
water was the main object to be obtained. As it is probable that 
of a 12in. or 13in. draught can be realised, it will save the imme- 
diate expenditure of large sums in navigation works, and make a 
permanent trade and navigation throughout the year in parts of 
the river which can only be navigated for a few months of the 
year at present, by the vessels of deeper draught. 

Mr. Young said that so far as he had seen of galvanising it 
always peeled off and you could not get a smooth surface 
throughout. 

Mr. Napier thought that the zinc might peel off, that it would 
get scratched and ground off on the sand banks. In any case he 
said the vessels would not be worse than if they had not been 
coated with zinc. Zine protected exposed iron, he expected it 
would do the same for exposed steel, and if it happened that it 
did not do soa coat of paint would. In that case the Government 
had at Major Haig’ssuggestion, and with hisapproval, paid about £8 
per ton weight more for their vessels than they need have done. 
He expected, however, that the trials in India would prove the 
correctness of Major Haig’s views. 

Mr. Scott Russell said a question was raised among the Yankees 
as to whether they could build a vessel which would go over a 
green meadow after there had been a heavy dew, and it ap 
to him that his friend Mr. Napier had had a similar problem to 
solve, and nobody who had not had a similar task to perform could 
very adequately conceive its extreme difficulty. He remembered 
having on one occasion to build a steamer to go on nine inches of 
water, and was sorry to say he had to take a very much thinner 
plate than Mr. Napier had adopted, and he could not say that the 
plates lasted very long. With regard to the particular vessel before 
them, asa brother engineer who had hada somewhat similar problem 
to perform, he must say that he could not see how Mr. Napier 
could very well by any amount of capacity have got more strength 
out of the given weight of metal than he done. He had done 
the right thing at once. He had said to himself, ‘‘ Now the only 
element I can have of strength is height, and I therefore take the 
greatest practicable and expedient height that will not interfere 
with the real use of the vessel.” He found that there was a place 








on the awning where he could put strength without inconvenience, 
and to choose to put an iron awning on the top of aship by way of 
strengthening it and lightening it was a very oom thought. Such 
an idea had never occurred to him, though he had often had to 
build a vessel of a similar description. He had to build a vessel of 
twelve horse-power to go on the Scinde river with two feet of 
water. He launched her on the Thames on nineteen inches of water, 
and thought he had done a very clever thing. But it was not half 
so clever as Mr. Napier’s boat. He took the top off the cabin and 
said, ‘* Now I can get as high as the top of my cabin, and there- 
fore I will make the top of my cabin the top of my beam.” But 
to goa ~ od and make the top of the awning the top of his 
beam was far above him. 


Mr. Napier said he should like to hear some engineer make some 
remarks about the wheel. There was, in fact, no wheel; there 
were only spokes without any rim. 

Mr. Scott Russell said, in that case he must ask Mr. Napier to 
explain the value of that contrivance. As a matter of mechanical 
principle, he need not tell him that it was held to be a very good 
principle when they had a great number of parts in anything to 
join them altogether in order that they might help each other 
with their strength, and in this case Mr. Napier has chosen as a 
tour de force, instead of letting them all help each other, to cut 
them off from helping each other. He was sure he had a good 
reason for it and could not guess it, but would try. He thought 
he said to himself, ** If I tie them all together for help, it will be 
very good when they can help each other, but if I tie them all 
together, I must tie them like marriage for better or worse, and 
therefore if I so tie them that they must help each other, I must 
also so tie them that they must harm each other.” And perhaps 
he said, ‘‘ Now by separating all those spokes, when I go into deep 
water, instead of the hooks which join being exposed to every 
kind of derangement, by making them all detached, I shall avoid 
all the chances of injury to any but one at a time.” If that was 
his principle he would at once admit it was a very clever and a 
very ingenious principle. 

Mr. Napier said that that was not alone the object. It saved 
trouble in the making and rivetting, it was also simpler 
and as strong without being any heavier. With an inner 
rim, an outer rim is here inadmissable, the arm between the 
rim and the boss or centre required to have a uniform breadth 
and thickness, the same as at the rim, for it is under a 
uniform bending moment, and the quantity of material which it 
was necessary to add to the breadth of the arm, between the rim 
and the boss, so as to make each arm independent of the rim, is 
not greater than that necessary for making the rim, and it might 
be proved to be less. 

he chairman said there could be but one opinion as to the value 
and interest of the paper which Mr. Napier had read to them. 





“On Trials of Steamships at the Measured Mile.” By E. J. 
Reed, Vice-President. 

Nothing is more common now in connection with steamship 
performances than to hear the usual system of trial at the 
measured mile condemned as unfair, deceptive, and inferior in 
every respect to a more prolonged trial at sea. One scarcely ever 
attends a steamship trial without hearing this opinion freely 
expressed. It frequently takes the form of a newspaper para- 
eraph, and I have even seen it stated in official documents by 
responsible persons. ae 

Now, in order to satisfy ourselves whether this popular opinion 
is sound or not it will be necessary to consider what are the 
objects with which the measured mile trial is undertaken, and 
whether those objects may or may not be more satisfactorily 
accomplished by other means. + 

In discussing the first of these questions it must be borne in 
mind that the measured mile trial — for convenience, come to 
fulfil objects for which it was not, I presume, resorted to in the 
first instance, and which would certainly be as well effected—and 
in some cases even better effected—by a sea trial. Among these 
objects I may mention the testing of the thorough efficiency of 
the boilers and engines when pressed to the full extent of their capa- 
bilities; the examination of the hull of the ship when subjected to the 
extreme power of the engines, with the view of ascertaining if any 
weaknesses or leakages exist; the examination of the connections 
of the hull and the engines, such as thrust blocks and other 
bearers, and the various steam and water pipes which are more or 
less intimately attached to the hull; and the trial of the draught 
to the boilers, and of the ventilating arrangements of the engine 
and boiler rooms generally. All these objects may, I think, be 
accomplished very satisfactorily on a continuous full-speed trial of 
several hours away from a measured mile; in fact, the test at sea 
would be more searching and thorough in the case of the con- 
nections of the engines and the hull, for example, when performed 
at sea, than it can be when performed in smooth water only. 

The primary objects of the measured mile trial are not, how- 
ever, those which I have already named, but these, viz., the 
determination of the maximum steam power of a given ship's 
engines, and the true speed of the ship under the propulsive 
action of that power ; and the determination of these facts under 
conditions which can be repeated in other ships, in order to afford 
scientific comparisons between them. The measured mile is also 
resorted to when the respective merits of different forms of pro- 
pellers have to be tested; and, generally, whenever exact com- 
parisons have to be drawn between the performances of steam- 
ships under like external conditions. ! 

i I, for one, cannot for a moment admit that a prolonged 
sea trial is better adapted, or so well adapted, as a measured mile 
trial for accomplishing these objects; on the contrary, I believe 
that if the latter system of trial were to be replaced by the former, 
we should be left utterly without the means of making satisfactory 
comparisons between the performances of different ships, or even 
between the performances of the same ship at different times. 
And I am of this opinion because it appears to me evident that 
in the sea trials you must of necessity be subject to most of the 
disadvantages and derangements of the measured mile trial, 
together with another set of disadvantages and derangements 
peculiar to the trial at sea. ’ 

The objections to the measured mile trial are, I believe, these : 
It is presumed that the short duration of the runs upon the mile, 
with intervening periods, usually of longer duration, affords op- 
portunity for what is called ‘‘ jockeying,” in more ways than one, 
the chief one being that of “ bottling-up” the steam when off the 
mile, and letting it into the cylinders at full rush when on the 
mile. It is presumed, further, that the method of defining the 
length of the mile by the transit of posts or other objects on the 
land affords opportunity for deception ; that the tides are likewise 
made available for increasing the apparent speed, especially in 
rivers ; and, generally, it is alleged that the speed obtained on the 
measured mile in no way represents the actual steaming capa- 
bilities of the vessel when on actual service. 

Now in dealing with these objections it is necessary that we 
should very carefully discriminate between the use of the mea- 
sured mile and its abuses. I freely admit that it may be, and very 
often is, abused, and made the means of securing for ships an 
utterly undeserved reputation for speed. To so great an extent 
are its abuses sometimes carried that I have seen a vessel whose 
maximum speed was nine knots tried in such a manner as to secure 
an apparent speed of eleven knots, and have seen her announced 
in the newspapers of the next day as having attained the latter 
speed. On oneoccasion I observed, in addition to the “‘ jockeying 
below, the open, I may even say bare-faced, resort to three obvious 
sources of falsification. These were:—1, the running of the vessel 
in the full strength of the tide when going with it, and near the 
shore in slack water when =a it; 2, the deduction of the 
average speed from an odd number of runs, of which the larger por- 
tion were made with the tide; and 3, the bringing of a wrong 
object on as a mark for the mile. This last device will be under- 
stood when I explain that at one end of the mile the marks were 








Aprit 19, 1867. 


. 


THE ENGINEER. 


347 














wo posts, at the other end a post brought on with the side of a 

He a and the “‘ dodge,” if I may so it, consisted in bringing 
the post on with the wrong side of the house. I have not the 
dimensions and distances involved, but it is easy to’ see from a 
diagram how the mile may be shortened by those means. __ 

Presuming the breadth of the house to be 2ift., the distance 
from it to the post 150ft., and the average distance of the vessel 
from the t 1500ft., you will at once see that this device 
shortened the mile by 210ft., reducing it from 6080ft. to 5870ft. 
A speed of ten and a-half knots would thus be made to appear 
eleven knots from this cause alone. : 

The other two modes of securing a high nominal result, viz., 
those of using the tide as a source of speed, and the employment 
of an odd number of runs, are so manifest to every tator that 
one almost wonders they are ever resorted to. But they are 
resorted to, nevertheless, and if I were not anxious to avoid giving 
yersonal offence, I could mention cases in which results that have 

n trumpeted to the world as extraordi successes have 
been secured by these means; and even more than this may be 
said, for I was informed not long ago, on authority in which I 
place implicit confidence, that in the case of a very fast steam- 
ship the announced result was obtained by selecting three runs 
out of several—two with the tide and one against—and even this 
one run against the tide was somehow brought out much higher 
than any other of the runs in the same direction. 

Now let me say, once for all, and without the least apprehension 
of effectual contradiction, that no one of these three t-named 
causes of error can enter into the official trials of her Majesty’s 
ships under thé system upon which they now are, and for long 
have been, conducted. These trials are carried out by a number 
of perfectly independent officers of the royal navy, who have no 


mouth and other Government ports in the trials of her Majesty's 


shi) 

In the engine-room there will always, I fear, be some scope for 
“* jockeying,” but I believe this scope is practically much less than 
many imagine. In the trials of her Majesty's ships it is limited 
by the supervision of several engineer officers, as well as by the 
general consideration that, on the whole, it is very doubtful 
whether frequent interference with the valves does not conduce to 
priming, and to other derangements, to such an extent as to make 
it more advisable, on the whole, to let the boilers and engines do 
their best continuously throughout the trial. I speak with some 
hesitation on this point, as there may be experienced ‘‘ jockeys ” 

resent, and as I really am but an amateur observer in this respect; 

ut I can with certainty state that every effort is made in the 
public service by the officers in charge to make the trials truthful, 
and on the very last trial I attended the captain of the Steam 
Reserve forbade any interference with the engines during the 
whole period of the trial. } 

It only remains for me to state why I consider the prolonged 
trial at sea inferior to the measured mile trial, and you will 
already have seen that it is on scientific grounds that I give it the 
preference. In the brief and manageable trial at the measured 
mile you can, when fully prepared, really develope for a given 

riod the full power of the iler and engine under the most 
avourable circumstances, and can also observe with exact- 
ness the speed attained by the ship under the impulsion of that 

wer. But send the ship to sea fora day, or even half a-day 
twelve hours), and you at once lose the assurance that you are 
trying the power of the boilers and the engines and the s of 
the ship, and find that you are really testing, not these, but the 
endurance of the stokers and engineers. This is the vital part of 








responsibility whatever for the vessel as far as regards her 
or failure, who act under definite instructions, who record every 
result, and who report the results in full detail to the authorities 
at Whitehall. The standard miles are measured and marked by 
hydeepepiaie officers; the exact nature of the marks is well under- 
stood by all on board, and the trials are usuallyattended by gentle- 
men of the press, whose observation of the proceedings is very 
close, and who are not usually slow in detecting errors in official 
operations. 

On the other hand there are sources of error that cannot well 
be avoided, which operate against the full success of vessels the 
trials of which are so conducted. It is indispensable to the com- 
plete success of such a trial that the vessel should come on to the 
mile with her fullest speed; that that speed should be maintained 
throughout the mile; that the shortest line between the mile posts 
should be run; and that the vessel’s course upon the mile should 
be maintained without the use of the rudder. Any departure 
from either of these conditions must result in putting the apparent 
speed below the real speed; and it is obviously very difficult 
indeed to avoid a departure from some one or more of them during 
a prolonged trial of, say, half-a-dozen years. The necessity for 
entering upon the mile at full speed, for maintaining that s 
throughout the run, and for avoiding the resistance of the rudder, 
is obvious; but I have found the necessity of running on the 
shortest line between the marks so ill-appreciated that I will 
trouble you with a few words upon it, notwithstanding the exceed- 
ing simplicity of the subject. 

We have here a diagram of the measured mile at the Maplin 
Sands. Supposing a vessel that has to run the mile to enter upon 
it at the point P, going eastward, it is obvious that in the absence 
of corrected compasses and a proper prescribed course, or in the 
absence of marks ahead and astern, she may run upon one of an 
indefinite number of lines passing through that point, and inter- 
secting the lines through the mile posts. But it is easy to see 
that only one of all those lines, viz., that which is perpendicular 
to the post lines, is exactly a mile in length between those post 
lines; every other line is longer than a nautical mile. A line 
inclined at 5 deg. to the true line, for example, is longer by nearly 
eight yards; one inclined at 10 deg. is longer by thirty-one yards; 
one inclined at 15 deg. is longer by seventy-one yards; and if the 
angle be 20 deg., the increase of length is no less than 130 yards. 
A very simple calculation will show that a vessel which is 
really steaming at fourteen knots will appear to be steaming at 
13°04 knots if running on the line inclined at 5 deg. to the true 
line; the fourteen knots will be reduced to 13°71 if running on the 
10 deg. line; to 13°52 knots if running on the 15 deg. line; and to 
13°15 if running on the 20 deg. line. Now at the very important 
mile at Stokes Bay there were no marks whatever to define the 
true course of the ship—except in the clearest weather, when 
certain distant objects were visible—until recently, when the 
Admiralty, at my earnest request, laid down suitable buoys, which 
answer admirably. The measured mile at Plymouth is still 
deficient of these valuable guides. 

It would be easy to show that in observing the transit of the 
poles or other objects great delicacy of observation is necessary 
when any important trial takes place. Such trials are, in fact, as 
I frequently have occasion to observe, not trials of knots, but 
trials of fractions of knots, and these turn upon a few seconds, 
more or less, This is really a very important point, and one 
which is too little considered. It is often of great moment that a 
ship should attain a defined speed in knots. In the case of the 
Bellerophon, for example, it was very satisfactory to me, and to 
persons of much more importance than myself, that a speed of 
fourteen knots should be attained. The actual average speed 
attained was very nearly fourteen and a quarter knots, represented 
by an average run of 4 min. 13 sec. on the mile. Now a difference 
of only 5 sec. on the runs would have put the speed below four- 
teen knots, and, slight as the deficiency would have been, amount- 
ing to five-hundredths of a knot only, it would have been ample 
for one’s rivals and enemies to have raised an outcry about. They 
have often done so on less grounds, that is, onnone atall. At low 
speeds a second or two are of much less importance; at very high 
speeds the seconds are all in all. To enforce these I will give a 
figure or two. Ata speed of 6 knots a loss of 54 sec. would only 
occasion a loss of half a knot of speed, at 7 knots the half knot would 
be lost by a loss of 39 sec., at 8 knots the half knot would be lost in 
30 sec., at 9 knots it would be lost in 23 sec., at 10 knots in 18 sec., 
at 11 knots in 15 sec., at 12 knots in 13 sec., at 13 knots in 11 sec., 
at 14 knots in 9 sec., at 15 knots in 8 sec., at 16 knots in 7 sec., at 
17 knots in 6 sec., at 18 knots in 5 sec., at 19 knots in 4 sec. 

These considerations show how y it is to duct the 
measured mile trials of steamships not only with impartiality but 





the t I appeal to the experience of all present, and ask 
whether, even in ocean races, it is possible in closely contested 
cases to satisfy the beaten that the race was lost a and 
solely by the inferiority of their steamers? It is not possible, be- 
cause it is not the real qualities of the steamers that in all cases, 
or even often, decide such contests. In the most important and inte- 
resting ocean race that I ever attended, that between the Helicon 
and Salamis, the faster vessel lost much of her just credit owing to 
what I may call the accidents of the stokehold. In our vessel, the 
Helicon, we knew that we fell greatly short of our maximum 
speed owing to our deficiencies in this respect; in fact, we had to 

upon the first grade of expansion and work easily for fourteen 
Con out of twenty-seven; and in the other vessel the defeat 
which they even then sustained was boldly attributed to inferior 
coal. And so, I believe, it would ever be in ocean trials, whether 
by racing or otherwise. The longer the trial, after acertain length 
is fame 4 the less satisfactory will be the result as a means of com- 
parison with other results. Youcan compare the results obtained 
on measured mile trials, and although the formulz which we apply 
to those results for obtaining the “‘ constants” are but exceedingly 
imperfect standards of excellence, that does not detract from the 
validity of the results themselves, which are, in my opinion, far 
more valuable than any that could be obtained by prolonged sea 
trials, when viewed as data for scientific and practical comparisons 
between ships and engines. 

In conclusion, let me beg that you will not consider that my 
object in this paper is to oppose the resort to prolonged trials at 
sea for other iy ape For ascertaining the consumption of fuel, 
for finding out the most economical steaming speed, for comparing 
the load and light performances of vessels, and for many other 
important which it would be easy to name, the ocean 
trial is in aolin indispensable. All I desire to maintain is that 
the measured mile trial is also a very valuable one for other and 
equally important purposes, and that it is an error, and a very 
serious one, to suppose that the trial at the mile could with ad- 
vantage be dispensed with. 
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The following paper. entitled “‘Some Remarks on Apparent 
Negative Slip,” by W. J. Macquorn Rankine, C.E., LL.D., 
R.S., Associate Member of Council I.N.A., was then read :—- 

1. When the attempt has been made to account for the apparent 
negative slip of a screw propeller by the fact of its laying hold of 
a current of water that is following the ship, this o! — has 
been raised, that the forward momentum impressed on that current 
in a second is equivalent to the resistance of the ship; that the 
backward momentum impressed by the screw on the propeller 
race in a second is equivalent to the thrust of the screw, which is 
equal and opposite to the resistance of the ship; and that, conse- 

uently, even if the screw were to take hold of every particle of 
the following current, that fact would account for a diminution of 
itive slip only, but not for negative slip. That objection is 
Pally stated in the paper read last year by Mr. Reed, Chief Con- 
structor of the royal navy. 

2. If the velocity of the following current in which the screw 
worked were simply the mean forward velocity of the ship’s wake 
the objection in question would be unanswerable, for it is the mo- 
mentum per second due to that mean velocity which is equivalent 
to the resistance of the ship, and to which the reasoning just 
mentioned applies. 

3. But the water affected by ee of the ship through it 
has various reciprocating or wave-like motions combined with the 
mean velocity of the wake; and, in icular, there is forward 
motion under every crest, and backward motion under every 
hollow, of the waves that accompany the ship. The velocity of 
those reciprocating ti is not ted directly with the 
resistance of the vessel; in fact, their resultant momentum is 
equal to nothing; and it is only the momentum of the uniform 
current, whieh remains after the wave motions have died out, that 
is equivalent to the ship's resistance. 

4. Hence, if there happens to be, as there generally is, the crest 
of a following or filling wave under the ship's counter, the water 
of which the screw lays hold has a temporary forward velocity 
over and above the permanent velocity of the wake. That tempo- 
rary forward velocity, indeed, may be many times greater than the 
permanent velocity of that current whose momentum is equivalent 
to the resistance of the ship, and thus any extent of apparent 
negative slip may be accounted for. 

5. The existence of a following wave explains also the fact that 
any considerable apparent negative slip is always accompanied by 
waste of motive power; the resistance to the motion of the engine 
increasing in a greater proportion than its speed is diminished. 
For ngst the laws of wave motion are the following : that all 








with great care, if truthful and scientific results are to be obtained 

Before quitting this part of the subject I must, however, submit 
an observation or two upon the “jockeying ” to which I have 
already referred. In the boiler room the only jockeying possible 
is, in my opinion, that of selecting better coal in one case than 
another, and this may be got rid of, and should I think be got rid 
of, by prescribing, in the royal navy at least, the uniform and 
invariable use of some given description of coal, which should be 
the best procurable. It is well known that the heating or steam 
generating power of different descriptions of differ very 
materially, and it is only from the use of coal of the same kind 
on all trial trips that similar comparative results can be obtained. 
Allow me to observe, however, that changes in coal can only 
influence the development of power, and not the performances of 
ships. The latter are of course proportioned to the power 
developed, no matter by what means that power is obtain It 
is therefore for the pu of comparison between the engines 
and boilers of different ships, or between those of different ers, 
that it is desirable to use always the same kind of coal; and for 
these purposes that condition is almost indispensable. It may 
occur to some to say that the management of the fires, or in other 
words the stoking, may greatly modify the quantity of steam and 
power developed; and this is perfectly true. But the only means 
of approaching a standard in this respect is, in my opinion, to aim 
at doing the utmost in every case, by employing the same staff of 
stokers and others, and that staff of the most efficient kind, on 
every occasion, And this is what we practically do at Ports- 





forward motion of the particles in a wave is accompanied by an 
elevation of level; and that the pressure against a body in front 
of the wave, due to that elevation of level, is exactly equal to the 
pressure eo to impress the forward motion upon the particles 
of water. Such is the pressure exerted upon the stern of a ship 
by the wave which follows under her counter when that wave is 
undisturbed by the action of the screw. But the screw, by check- 
ing or reversing the motion of the particles of water, lowers the 
level of the crest of the following wave, and diminishes the for- 
ward pressure which that wave exerts on the vessel. That dimi- 
nution of pressure is virtually equivalent to an increase of the 
ship’s resistance, so that the thrust of the screw must be equal 
not merely to the resistance properly due to the dimensions and 
figure of the ship, but to that resistance increased by a force equal 
to the diminution which the action of the screw produces in the 
pressure exerted on the ship by the following wave. Thus the 
total thrust of the screw is increased above its effective thrust, 
that is, above the proper resistance of the ship in a proportion 
ter than the poperine in which the speed of the screw is 
iminished through apparent negative slip; so that the result is 
an increased expenditure of motive power above what would be 
.- if the — “ in water not Son. wave — 
principles of the preceding paragraph do not a 0 
uniform ton motion of the particles of water pt | by 
* See a paper on the “ Mechanical Principles of the Action of Propellers,” 
Transactions of the Institution of Naval Architects, 1865, vol. vi. 





friction, because such motion is not accompanied by the production 
of a swell; and hence, as Mr. Froude has pointed out, the perma- 
nent following current in the ship’s wake due to frictional 
resistance does not give rise to a loss of thrust as the wave motion 
of the particles of water does. 





**On the Relations of the Screw to its Reverse Currents.” By 
Arthur Rigg, jun., engineer. 

The currents driven backwards by the screw present at first 
sight many difficulties; nevertheless they are ted by laws, 
simple, indeed, when taken separately, but exceedingly complex in 
their combined effects. 

The commonly accepted analogy of a screw working through 
water like a solid body fails ——as explain observed pheno- 
mena, and in point of fact renders them more obscure; while the 
earliest inventors of this propeiler seem to have regarded it more 
correctly as an oblique paddle. 

The pitch, or screw theory, furnishes no accurate data or results, 
and creates many paradoxes. On the other hand, to regard the 
screw as an oblique paddle removes every difficulty, gives a mathe- 
matical accuracy to investigations, and affords much valuable in- 
formation. The following simple di ms penetrate to the root 
of the oe present no con’ ictions, and point out the 
defects or merits of any propeller as surely as the indicator reveals 
the working of a steam engine. 

Three examples are given of screws with different pitches, and 
as the construction of the diagrams are similar, a description of 
Fig. 1 will explain all, and the letters of construction correspond. 

A, B, is the blade of a 
. serew of 15ft. Gin. diameter, 
| and 43ft. 44in. pitch; F, E, 
| represents, in plan, an arc 


t_lc scale . d 








through which motion is 
given to the blade. Its 
effect upon the water would 
correspond exactly with that 
| of asolid body falling from 
EtoF. Such a body would 
| be reflected from F to L, 
~ giving equal angles of inci- 
dence and reflection, 
equal forces E, F and L, F. 
As these two forces act simul- 
taneously upon F, and in 
opposed directions, — | will 
tant, 





combine to form a resu 

the diagonal line G, F, which 
ct represents both in direction 

and magnitude the work 
done by the screw blade in moving trom F to E. 

As,  emeanang the ship travels only in the direction C, D, this 
oblique resultant acts at a disadvan and by drawing the lines 
C, F, and G, C, the latter can expend itself only in giving a deflec- 
tion to the reverse current, and the former is the measure of the 
propelling power. : 

This line is transferred to Y, Z, to avoid confusing the Sm, 
and is divided empirically into three equal parts, two of which are 
the ship’s progress, and the third portion is the corresponding 
reverse current. 

The whole circumference is nothing clse than a succession of 
similar arcs, so by — E, F, thecircumference to a scale, Y, Z, 
is the exact measure of the work done in one revolution, both 
propelling the ship forwards and the current backwards. Extend- 
ing A, B, to H makes E, H, the pitch of this screw, and a com- 
parison of both systems of calculation shows that the pitch in- 
dicates less slip than the diagram. 
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Fig. 2 illustrates a screw 23ft. 6in. diameter and 43ft. 44in. 

itch. R, T, is the ship’s progress and R, 8, the reverse current 
in one revolution. In this instance, with the same proportions, 
the pitch E, H, happens to coincide exactly with the ship’s pro- 
gress, R, T, seeming to give proof of the similarity of water to a 
solid body, while it is no more than an accidental coincidence. 
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Fig. 3 is a similarly constructed diagram for a screw of 23ft. Gin. 
diameter and 21ft. 8jin. pitch, and a good illustration of negative 
slip. V, X, is the ship’s progress, and V, W, the reverse current. 
The same proportionate division is taken in this as in the pre- 

ing inst No paradox exists with this system of calcula- 
tion, and the reverse current is determined with the same certainty 
as in the preceding examples, while the pitch theory can offer no 
explanation. 
ese three instances show the comparison between the system 
of calculating the reverse currents herein described, and the pre- 
sent mode of reckoning by the pitch of a screw. Although the 
division into three parts is taken simply for convenience, and to 
render comparison easy, yet every screw and every ship has its 
own partic proportions, but the whole sum of the resultant 
G, F is constant, and although it is undoubtedly affected by other 
relations, yet it affords the best starting point for accurate in- 
vestigation. 

It may be remarked that Fig. 3 is the screw of the Bellerophon, 
though its negative my A not —y much as shown by the 
diagram, and as there been much discussion on the sub; 
there is here ded a table taken from Mr. Reed’s paper 

slip, contrasted 








23rd 1866, giving instances of negative 
with bp Ew of the total anaes through the screw 
according to the principles now described. These figures are taken 
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only at the circumferences, so the mean reverse current will be Jess 
- is shown, and any obliquity in it will reduce these figures 
still more. 





























Table extracted from Mr. Reed’s paper on Calculations by Arthur 
** Negative Slip.” ‘g, jun. 
ma le ria 
EA ; = = 
~ . 
ie See/ieg/ 23. (£82 E 
Ships’ Name.) £% 9 | Pitch. | 222 | 24 #38 58 cS) 
3 3 se/S<5/ Fes aos) g 
a ze = & 2: =3° o 
of RR 2c 2 |s6 5 
o a & | @ 
ft. in. | ft. in. ft. “sh 
Archer .. | 12 6 7’! 7 6391 9118 4955 | 5837 
” ee " ¢S 73 6151 8°53 14793 6263 
Arrogant... | 15 6 15 0 55°5 8295 | 1514 27923 | 12783 
Cygnet ../ 9 © | 10 6 | 104 | 10827 | 10°54 | 18912 | s372 
Flying Fish | 13 13/15 0 62 9731 | 15°89 26496 | 10666 
Hannibal... | 17 0 | 12 6 64°87 86 13°42 24243 | 10823 
Miranda .. | 12 0 ll 6 87°87 | 10°75 12°39 21602 9212 
‘Neg. slip] 
Plumper .. 8 9 4 6} | 13625 lof is-43 | 5°37 8937 | 3567 
per cent. 
Simoom .. | 15 114/16 6 52°5 8°747 | 16°87 30826 | 13956 
| 








It will be noticeable that the apparent negative slip is greatest 
where the angle of the screw blade is least, and that it only exists 
with these small angles, thus corresponding exactly with the in- 
dications of the di: 

Assuming the water to be still on entering into the screw, its 
absolute velocity on leaving will be that of the reverse current 
V, W, Fig. 3, but as the ship moves forward through V, X, in the 
same period, the whole distance W, X, will be the velocity of the 
water current passing though the screw. Each blade, therefore, 
delivers a current of the velocity WX, for a circumferential 
movement measured by E, F. Instead of regarding this line as the 

i ‘erence let it now be considered as the open s between 
two blades. W. wn off from the rear pe of blade No. 1, 
the water current possesses the velocity W, X, which is not imme- 
diately lost. The leading corner of the next following blade 
enters into this current, but has moved backwards through E, H, 
while passing from F to E. Here, therefore, is a current 
measured by W, X, driven backwards from one blade to a greater 
distance than the following blade will permit it to travel. A 
check will, therefore, be given by the leading corner of the follow- 
ing blade, and as the bay soap force of the reverse current will 
strike on the back of it, there will be a loss of power as well as a 
drag on the ship. So powerful, indeed, is this influence, that 
screws of comparatively short pitch are often honeycombed and 
the leading corners worn away by this action of the water. 

In taking a F nye example all varieties of inclination of the 
blade are found in the same screw. At the extremity, where the 
circumferential movement is greatest, there will be a 
current compared with the ship’s progress. Ap 
wardly the current will gradually diminish, until at last there will 
be none; and then the screw blades cease propelling, and are no 
more than an obstruction to be dragged through the water. 

yithin this neutral circle, as there can be no propelling power, 
the best screw will be that which offers the least impediment to 
the free passage of the water. 
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Figs. 4 and 5are diagrams constructed as explained, at two radii | 


of a screw 10ft. diameter and 17ft. equal pitch throughout, and 
propelling the ship at 7} knots per hour. Fig. 4 is taken at the | 
circumference, and Fig. 5 at a diameter of 5ft. 4in. In each | 
revolution of the screw this ship moves forward 11,692ft., and the | 
i N, measures 265ft. It will be apparent that the ex- | 
of the blade gives a greater current than the clearance | 


line M, 
tremity 
cr allowed by the next following | 
‘ n , blade, consequently here is a | 
4 waste of power; and it would | 
=| be advantageous to cut off the 
-| corners of the blades of such a 
screw, as well as to give it a 
greater pitch at this part. At 
dft. din. diameter (Fig. 5) the 
total current measures 17ft., while 
| ce |! the clearance of the next follow- 
ing blade is also 17ft. This, 
therefore, is a very efficient por- 
tion of the screw blade. By 
constructing similar diagrams it 
i| 
i a eS 
aw. N\] | 

















will found that within 
3ft. 8zin., in this particular ex- 
ample, there is no propelling 
power whatever, as there is no 
J! peversecurrent. This illustration 
is taken as a fair average example, as it is by no means a perfect 
screw for this particular ship. : t 
Before entering upon practical conclusions a simple rule may 
be given for ascertaining the total current passing through the 
screw without the necessity of making a diagram, _ 
Given the angle of screw-blade at any required diameter — 
enas EG F 
Angle F EG= 2 (angle E F H) 
Line WX = Sine LFEG 


Therefore W X = total current = 


For example (Fig. 2). 
Screw, 23ft. 6in. diameter; angle of blade = 30°. 
Total current = F E X Sine (2 L E F H) 
= 73°827 X ,866 


= 63°934ft., 
which agrees exactly with the result obtained by the diagram. 
These principles decide the best form of propeller, and indicate | 
the variations necessary to produce the maximum effect in different 
ships. The diameter of the neutral circle, within which no driving 
exists, will, of course, vary, and within its area the object is to 





Circumference multiplied by 
Sine 2 angle of screw-blade. 





offer the smallest resistance to the water passing through. From 
this neutral circle to the extremity of the blade each part must be 
set at such an angle as to avoid, on the one hand, a loss of power 
by entering into a current moving more rapidly than itself; 
and to avoid, on the other hand, violent displacement of the 
reverse current. Similar screws cannot thus be equally efficient 
for ships of different tonnage, nor can any universal form be de- 
signed, because every ship requires its own special arrangement. 

other important consideration lies in the actual direction 
taken by the reverse current as it leaves the screw. Originally it 
would obey the direction of the ascertained resultant perpendicu- 
larly to the screw-blades, but is subject to a variety of. disturbing 
causes, both from the proportions of the screw and the form of 
ship. Its direction is always oblique, and this is a source of loss; 
small, indeed, under favourable circumstances, but very great in 
slow heavy shi For example, in towing there is a loss of even 
20 per cent. and upwards from this cause, as is well illustrated b 
the following experiment tried on the Grand Junction Canal, wit! 
the screw only in the first instance, and afterwards with the same 
screw and the author’s patent deflectors, which recover the power 
lost by the obliquity of the reverse current. The strain was indi- 
cated by a dynamometer attached to the bank:— 

Screw alone: Steam, 701b.; engine, 240 revolutions; tension, 6} 

to 63 cwt. 

Screw and deflectors: Steam, 65 Ib.; engine, 230 revolutions; 

tension, 7} to 8 cwt. 

These principles are deduced from many experiments and 
theoretical researches into the subject of screw propulsion, its in- 
herent defects, and their corresponding remedies. There are points 
yet to be made clear, and doubtless others to be found out, for 
this outline stands only at the threshold of the inquiry; but the 
principles now described throw a new and clear light upon many 
obscure questions, and never fail in assigning to their true cause 
phenomena which otherwise seem inexplicable, and these diagrams 
point out a sound practical rule for the development of the utmost 
capabilities of the screw propeller. 





“Further experiences in Marine Engineering ” by Robert Murray 
Esq., Associate. 

Ata previous meeting of this Institution I had the honour to 
read a paper treating of some practical points in marine engineer- 
ing which were then comparatively new and untried. Although 
doctors still differ considerably about these and other matters, I 
have thought that it might not be uninteresting if I relate briefly 
the results of a further experience of two years at Southampton 
upon the points in dispute, stating the conclusions to which I 
have nigel been led, and again inviting the opinions of other 
engineers. 

I believe the question of surface-condensation must be admitted 
to be still, in some measure, upon its trial ; the results obtained 
from it being frequently most perplexing and contradictory. I 
think, however, that it now begins to assume a more definite shape, 
and that it will be found that surface-condensation is either a 
great good or a positive evil, just in proportion as it is properly 
and judiciously carried out or not. That it can be made perfectly 
efficient, and a source of great economy of fuel, is sufficiently 
demonstrated by several of our large passenger steamers at South- 
ampton ; while on the other hand the most palpable evidence of 
its failure is shown by many boilers at this port which have been 
utterly ruined and worn out, and in some cases renewed, after less 
than five years’ work, What has been done in one case, however, 
may, of course, be done in others when placed under similar con- 
ditions ; but whether the conditions favourable to surface-conden- 
sations are such as can be universally applicable to the general run 
of sea-going steamers is, to my mind, very doubtful. 

These favourable conditions I take to be the following :—The 
vessel should be a large foreign-going steamer, in which the cost of 
fuel is greatly enhanced by the distance it has to be carried, and in 
which, therefore, a certain saving in the consumption is of the 
highest importance. The vessel should have as of intelligent 
and well-instructed engineers—and this I believe to be, after all, 
the main element of success with surface-condensers. I may truly 
say, that I invariably find the successful application of this process 
associated with unusual care and intelligence in the chief engineer ; 
and that corroded boilers, an imperfect vacuum, and a high rate 
of consumption are thecharacteristics of thenormal ‘‘ engine driver” 
of the old school, who can show his certificate of twenty years’ 
service, but little else. I am convinced, by ample experience, that 
the engineer of a modern steam ship is greatly benefitted by a 
knowledge of the scientific principles involved in the working of 
his machines. His general intelligence is increased, he takes more 
interest in the duties of the engine room, and he acquires a power 
of adapting himself to circumstances which is wanted to the un- 
educated man. 

Another condition favourable to the development of surface-con- 
densation appears to be, that the temperature and density of the 
steam shall have been previously lowered, by ample expansion in 
the cylinder, before it passes into the condenser. This state of 
things is generally found in foreign-going steamers, while it is 
wanting in the class of fast channel packets, for example, and our 
experience at Southampton shows, that in such vessels, which are 
usually driven at full speed with high-pressed steam and but little 
expansion, there is no appreciable saving arising from this process. 
The steam, it appears, is not condensed with sufficient rapidity, the 


| condenser becomes very hot, and the vacuum suffers. Probably 


an increased allowance of tube-surface for condensation would 
remedy the evil, but at a cost which it might not be considered 
desirable to incur. For in this class of vessel the most ordinary 
care will suffice to prevent an accumulation of scale in the bvilers 
(which is the principal reason for introducing surface-condensers) 
while the cost of the fuel is not so great as in foreign-going ships. 
For the large and increasing class of merchant screw steamers with 
auxiliary power, I think this principle should be adopted with 
great caution, as although in some instances it may be quite 
successful, in many others the boilers will be injured from want 
of the necessary knowledge on the part of the engineer. 

That similar difficulties with surface-condensers are experienced 
in other countries will be seen by the following extract from a‘ 
letter which I had the pleasure to receive in the beginning of this 

ear from the eminent and experienced French engineer, M. Lissignol, 
te Superintending Engineer to the Compagnie Générale Transat- 
lantique. Referring to the former paper which I had the honour 
of reading to this Society, M. Lissignol says (writing in English) :— 
‘*The facts stated are of considerable character, and agree very 
much with the opinions I have always been advocating in my own 
country. Practice has made me a sound enemy to all complications 
and sophisticated engines, as = call them. The best things 
en t 


theoretically are useless wh ey are placed in the of in- 
dolent and careless sea-engineers. Iam nearly quite satisfied of 
the failure of double-cylinders and surface-condensers, Wich have 
always given me a great deal of trouble and a considerable degree 


of annoyance although I never chose them myself, but was com- 
pelled to accept them—the shipowners being inveigled into them 
by the inventors. The effect of surface-condensers is in fact very 
curious, and I totally fail to explain the phenomena. It would be 
very useful if careful observations were made by scientific men to 
discover the causes of the nuisance. I will try to promote this in 
France. Is there anything doing for this purpose in England ” 

I shall now state what, in my opinion, the pr per management 
of boilers with surface condensers ought to be. The boilers on 
starting should be filled up with clean sea water. The object of 
the engineer should now be to obtain as soon as possible a thin but 
uniform coating of hard scale over his boiler surfaces. With this 
end in view he should work his boilers at first with salt water of a 
density somewhat greater than that of sea water—containing, say, 
one thirty-second and a half of salt; and he must at the same 
time stint his engines in tallow, and other lubricating material, 
which would otherwise find its way into the boilers, and prevent the 
scale from adhering to the plates. As soon as the surfaces are 





sufficiently protected, the density of the water may be diminished 
by admitting more feed from the condenser, and less from the sea ; 
but the water must not be freshened much below the density of 
sea water, otherwise the scale will be dissolved off. The restriction 
of lubricating matter to the engines is essential both for the boilers 
and the condensers, the tubes of which are liable to become clogged 
with grease and dirt, and the vacuum thereby impaired, towards 
the end of alongrun. The defect of vacuum caused by the heated 
water of the tropics appears to average 2 and 2}in. of mercury. 
The water in the boilers should be entirely changed as often as 
practicable, since it appears to acquire an acid and corrosive property, 
either from decomposition of the tallow, or directly from the sul- 
phuric acid with which tallow is usually purified. It is also very 
necessary that the water should be kept as clean as possible, to 
prevent priming. 

Perhaps the most successful examples of surface-condensation at 
Southampton are afforded by the Royal Mail Company’s large screw 
steamers, Rhone and Douro, each of 3000 gross tonnage and 500- 
horse power, which burn about 35 tons of coal per day, at an aver- 
age speed of 10} toll knots. Having recently examined the boilers 
of these two vessels, I can testify that they show not the least 
appearance of any undue corrosion going on, after having run some 
eighty thousand miles. Mr. Hugh Arthur, the intelligent engi- 
neer of the Douro, has kindly furnished me with the following 
account of his treatment : 

“‘The pressure of steam in the Douro is 201b. It is super- 
heated, and admitted into the cylinder at about 304 deg. Expan- 
sion takes place in the cylinder for about two-thirds of the stroke. 
The condensers are generally worked at a temperature of 118 deg., 
when the vacuum is 26}in. by the gauge, and 24\in. by indicator 
card, Within the tropics, with the sea at 82 deg., the condensers 
are worked at 126 deg., the gauge shewing a vacuum of 2din., and 
the indicator 23in. The temperature of the discharge water varies 
from 16 deg. to 20 deg. less than the temperature of the con- 
densers, 

‘*On the first voyage every precaution was taken to get sufficient 
scale over the boilers to protect them, if possible, from the de- 
structive effects so ~nanifested .n boilers using surface-condensation. 
The density at whica caey were worked during this voyage was one 
thirty-second and a half of salt. After running over 5000 miles, an 
opportunity offered for examining them, when everything was 
found to be going on well, a thin scale having formed on the fur- 
nace tops and tubes. After another run of over 5000 miles with 
the water in the boiler at the same degree of saltness, it was found 
that sufficient scale had formed to answer the required purpose, 
and the water was then reduced to about the density of sea water, 
or one thirty-second of salt, at which the boilers continue to be 
worked. Up to the present time there is little or no alteration in 
them, for when the scale is found to increase or decrease, the 
density at which the boilers are worked is altered accordingly. 
Every four hours a small quantity of water is blown off through 
the brine-cocks, thus causing a gradual change of water, which is 
found to be necessury. Also when arrived at any port, instead of 
letting off the steam by the waste steam pipe (which only increases 
the density of the water), we have them Seen down and pumped 
up again with the donkey engine, which gives a change of water 
without any extra cost. The only cleaning which the boilers re- 
quire is to sweep off a fine brown powder that gathers about the 
steam chests and up-takes, these parts being afterwards coated 
with boiled oil between every voyage.” 

It should be stated that the Khone and Douro have the great 
advantage of ample boiler-power, to which circumstance, as well 
as to the moderate speed at which they are driven (about 10) knots), 
must in a great measure be attributed the remarkable economy 
they exhibit. Asan extreme case on the other side, the Normandy, 
Channel packet between Southampton and Havre, burns forty-five 
tons of coal per day of twenty-four hours, although she is onl 
425 tons wt nll with engines of 220 horse-power, fitted wit! 
surface-condensers ; but then she is driven at from 13) to 14 knots 
per hour. 

The type of double or combined cylinder engines adopted in 
several of the large steamers at Southampton continue to give 
rather unsatisfactory results. In the case of the Mooltan the 
whole of the machinery has been removed, the engines being re- 

laced by single cylinder engines of a more simple construction. 
The boilers of this ship (using surface condensation) have been 
entirely worn out with five years’ service. The Poonah is like- 
wise, I understand, to have new engines; her boilers are also much 
worn after four years’ work. 

I may remark here that the - peong for superheating the 
steam has been removed from all our Channel packets on the 
South Coast, and with apparent advantage. It was found to 
impede the rapid formation of steam, and to be troublesome and 
expensive from burning out so =<. It is still believed to be 
of considerable benefit in the case of long voyage steamers. 

Steel shafts do not increase much in favour at this ~~. The 
objection urged against them is this, that when they break (and 
break they certainly do as well as other shafts) no warning is 
given, whereas a malleable iron shaft will almost always indicate 
its weakness by showing an incipient crack or flaw in time to allow 
it to be removed before an actual rupture takes place. Nor do I 
think that steel plates, as hitherto made, can be regarded as being 
thoroughly trustworthy for the hull of an iron ship ; for although 
steel may doubtless be manufactured of such a quality as to bend 
without breaking when the strain is applied gradually, it seems 
very doubtful whether an average quality of steel can resist a 
sudden sharp blow (such as would be caused by striking a rock or 
pier) so well as good malleable iron ; at least we know that steel 
guns, even when made by Krupp, do not withstand the sudden 
concussion of the discharge, and that soft steel plates manufac- 
tured by the Elswick Iron Company when given over to the tender 
mercies of the Iron Plate Committee, are starred with cracks by 
the first shot. I have recently examined two iron screw steamers 
running between Newhaven and Dieppe, in which the plates are 
so battered and punched by hard knocks against stone piers and 
loaded barges as to be indented quite half an inch between the 
frames, which stand out like so many hoops round the vessel, and 
yet the plates are not injured. Had these vessels been plated 
with steel, I question whether they would not have been knocked 
to pieces before now. 

am informed by the eminent French engineer already quoted 
(M. Lissignol), that in France it is quite understood that all 
shafts, whether locomotive or marine, may be expected to break 
after running from 150,000 to 200,000 kilometres, however good 
they may have been at first ; and that it is the practice of many 
companies to put aside and renew all shafts after running this 
distance, whether they break or not. The French kilometre, I 
may observe, is less than the English knot in the proportion of 
3270 to 6082ft. 

Much attention continues to be bestowed upon the very im- 
portant question of the fouling of iron ships, and I need scarcely 
say, that anyone who is interested in the docking of vessels at 
Southampton has an excellent opportunity for comparing the 
results achieved by the various compositions employed to prevent 
fouling. Most of the anti-fouling compositions which have been 
patented contain, as one of their principal ingredients, a poisonous 
salt of some metal, generally copper, mercury, or arsenic, which 
is intended to prevent the — of alge and shell fish. Such, 
however, is by no means the usual result, since both grass and 
barnacles absolutely refuse to ve poisoned in this way, and are 
found attaching themselves to the most pernicious compounds in 
defiance of chemists and inventors. Were this the only demerit 
of these so-called anti-fouling compositions they would then be 
no worse than red lead, or other innocent pigment, but in reality, 
they have far more serious sins to answer for. It is found in 
practice that most metallic salts, but more especially those of 
copper (such as the oxide and sulphate of that metal), are subject 
to decomposition by the sea water, metallic copper being deposited. 
This copper is innocuous only so long as the surface of the iron is 
perfectly protected by its usual coating of red lead, for should the 
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paint set rub! sed off at any point, either by the anchor and choles 

nt or the unavoidable abrasion of fenders and boats, the 
copper then becomes highly dangerous to the iron plates of the 
vessel, in consequence of the galvanic action which is immediately 
sét u Yet such is the irrepressible inventive genius, that these 
metallic compounds are still being constantly re-invented and 
applied, only to be rejected after they have done their destructive 
work upon the bottom of some unfortunate ship. 

Our great steam-ship companies at Southampton appear am, 
after innumerable trials, tohave unanimously la ti 
which works upon a different principle to chess already Schonell 
to ; that is to say, it does not take any strong measures with the 
barnacles, but simply declines their proffered attachment by pre- 
senting to them a slippery and slightly solvent surface, like the 
back of a porpoise. As this particular composition (known as 
Peacock and Buchan’s) does not contain any metallic salt capable 
of decomposition by sea-water, galvanic action cannot be induced; 
and it certainly appears to have no more effect upon the iron plates 
than the red lead over which it is payed; while, by its slippery 
and mucous nature, it probably assists the passage of the ship 
through the water. By applying this composition at intervals of 
from four to six months over two coats of red lead paint, our iron 
ships at Southampton are kept practically clean and free from 


oxidation, 
(To be continued.) 
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3391. EDWIN ALLEN, Burton-on-Trent, Stafford, “ Improvements in cleansing 
and purifying casks and other vess«ls, and in machinery or apparatus em- 
ployed therein.”—24th December, 1866. 

641. PAUL RAPSEY HODGE, Cannon-street, London, “Improvements in 
hydraulic motors.”—7th March, 1867, 

708, JOHN FOX, Navarino Grove, West Hackney, “ Improvements in filters.” 

7i1. WILLIAM TRIMBLE, Glasgow, “ Improvements in preparing flax, hemp, 
china grass, formium tenax, jute, and other vegetable fibrous sub for 
spinning.”—1Ith March, 1867. 

749. PERCY CRAUSE, Dorset-place, Dorset-square, London, “ Improvements in 
propelling boats, ships, and other vessels.”—15th March, 1867. 

757. THOMAS DUNN, Pendleton, Lancashire, ‘‘ Improvements in boilers and 
apparatus for generating steam and evaporating fluids.” —16th March, 1867. 
777. HENRY JUSTINIAN NEWCOME, King William-street, London, * Improved 

apparatus for warming or heating buildings.”—18th March, 1867. 

797. WILLIAM MCADAM and SIGISMUND SCHUMAN, Glasgow, Lanarkshire, 
N.B., * An improved casing for protecting bottles or other similar articles, 
also an improved arrangement of raachinery or apparatus for manufacturing 
such casing.”"—19th March, 1867, 

801. ROBERT HANHAM COLLYER, Seafield Works, Dundee, N.B., “ Improve- 
ments in apparatus and means’employed for treating flax, hemp, jute, China 
grass, or other similar fibrous materials.” 

807. GILBERT AMABLE LAURENT, Rue des Garceaux, Moulins, France, ‘‘ Im- 
eg in apparatus for stopping or retarding railway trains.”—20th 
March, \867. 

846, JOHN GAMGEE, Queen’ s-road, qn Middlesex, and ARTHUR 
GAMGEE, Alva-street, Ed in the preservation of 
anima! and vegetable substances.” 

847. EMILE WATTEEW, Middlesboro Saale Yorkshire, ‘‘ An improved nut 
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892, GEORGE RICHARD POSTLETHWAITE, Harborne, S p 
ments in machinery wed in the manufacture of screw nuts and | washe rs.” 
893. KICHARD HOWSON, Middlesnoro’-on-Tees, Yorkshire, * Improvements in 

hot air stoves for blast furnaces.” 
894. HENRY FASSMANN, Southampton-buildings, Chancery-lane, aay “ An 


used in lathes, in planing, and other machines for cutting and shaping metals 
and other materials.” 

3249, WALTER CHIDIOCK NANGLE, Woolwich, Kent, “Improvements in 
armour plating or protecting vessels of war, forts. and other like 
and in lle uaa of the plates and material employed therein.”—i0th 





improved machine for pa’ nting metallic surfaces, more esp 
for painting bands or hoops.” 

895. JEAN MARIE LAURENT, Lyons, France, ‘* Improvements in setting razors 
and in the strops for that purpose.” 

896. ALEXANDER FINDLAY, Glasgow, Lanarkshire, N.B., “ Improvements in 
harmoniums, organs, and similar musical instruments.” 

897. JOHN BUCKSHAW, Oakley Mills, Staffordshire, and CORNELIUS CORNES, 
Emerson-street, Southwark, Surrey, ‘‘ A new method of reversing the motion 
of steam or other motive power engines.” 

898. SAMUEL WILLIAM WORSSAM, King’s-road, Chelsea, Middlesex,“ Improved 
machinery for cutting wood.” 

899. ARCHIBALD TURNER, Leicester, — WILLIAM EDWARD NEWTON, 
Chancery-lane, London, “ Imp hinery for the 
of carpets, coach-lace, and other terry or A+ -pile fabrics.” 

900. LEON FOINQUINOS, Liverpool. * Improvements in envelopes.” 

901. JOSEP WERNDL, Steyr, Austria, *‘ Improvements in breech-loading fire- 
arms.” — 27th March, 1867. 

902. ANGUS MACKENZIE, Capel-atreet, and SAMUEL ROBINSON, Brunswick- 
street, Dublin, ** 1 pp to be applied to cisterns for 
preventing waste of water. 2d 

903. WILLIAM RICHARD DAWSON, High House, Homerton, and JOHN BAILEY 
DAVIES, Lamb's Conduit-place, Middlesex, “ Improvements in covering aud 
protecting ships, forts, and buildings.” 

904. WILLIAM BRYER NATION, Old Kent-road, Surrey, ‘‘ Improvements in 
engines worked by steam, water, and other fluids and gases under pres- 
sure.” 

905, JOHN ARNOLD, Campbell-road, Bow, and GEORGE DANIEL, Stepney, 
Middlesex, ‘* Improved means of communication between a railway station 
and the guard or other person in charge of a train at a distance, or between 
the guards of two trains on the same line.” 

907. WILLIAM CRIGHTON, Manch “ Certain i ments 
or apparatus to be employed in the prep 4 of cotton, ade} and other 
similar fibrous materials.” 

909. THOMAS ROPER, Ulverston, Lancashire, “ Imp its in the fa 
ture of iron and steel, and in furnaces and apparatus to be used in the said 
manufacture.” 

911. DAVID FOSTER and RUPERT COOKE, Sheffield, York, “ Improvements in 
the casting of Bessemer or crucible steel hoops for the tires of railway wheels, 
such improvements being applicable for casting cylindrical forms in Bessemer 
or crucible steel for other pu 

913. WILLIAM CLARK, Chancery- -lane, London, “Improvements in breech- 
loading fire-arms.”—A communication from Joseph Auguste César Brun, 
Boulevart St. Martin, Paris. 

915. MATTHEW PIERS WATT BOULTON, Tew Park, Oxfordshi 
ments in apparatus for receiving motion or energy from py and for 
imparting it to them, and in the propulsion of vessels, and apparatus to be 
used for that purpose.” 

917. GUSTAV ADOLPH BUCHHOLZ, Shepherd’s Bush, Middlesex, “ Improved 
apparatus for manufacturing and assorting semolina, and reducing the same 
to flour.” 

919. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
* An improved app for the extracts of bark for tanning 
and other purposes."—A communication from Benjamin Irving, New York, 
U.S.— 28th March, 1867. 

921. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
decanting or drawing off wines, beer, spirits, and other liquids, and in the 
apparatus employed therein.”—A communication from Jean Gaudin, Paris. 

923. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, London, 
** Improvements in lace, warp, knitting, or other similar machinery for the 
manufacture of looped ana fast-knotted fabrics, part of such machinery being 
applicable to sewing, stitching, or quilting pu ."—A communication 
from Charles Keenan, John Keenan, William Birks, sen., and William Birks, 
jun., Puteaux, Seine, France. 


























tapping machine.” 

848. LOXLEY HORSFIELD, Leeds, Yorkshire, “ Improvements in machinery for | 
obtaining and giving off motive power, for the purpose of working the | 
different kinds of machines in any mines, or for hauling, driving, or drawing 
any kind of carriages in mines or other places.” | 

850. WILLIAM JAMES HANSON, Bradford, Yorkshire, ‘‘ Improvements in | 
printing y arns.” } 

852. WILLIAM BUSFIELD, Bradford, York, “ Improvements in means or appa- | 
ratus for spinning and twisting fibrous substances.” | 

854. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, Lon- | 
don, “ Improvements in jumping or skipping hoops.”—A communication | 
from Charlies Lyman Browne, Brooklyn, King’s County, New York, U.S. 

856. JOSEPH BETTELEY, Goree Piazza, Liverpool, “‘ Improvements in the 
a of ships’ sheathing, armour sheathing, and fastenings.” —2ird 
March, 

85s. - A "FASSMANN, Southampton-buildings, Chancery-lane, London, 
“ Improvements in metal ties or bands for securing bales of cotton or other 

and in hii ployed in the fi of the same.” 

860. WILLIAM MATTHEWS, Tipton, Stafford, ‘*‘ An improved means of draining 
mines, co :|-pits, and other places from whence it is desired to raise water.” 

862. ROBERT HIGGINS, Marsh d Park, » **Imp in 
cultivating land and in apparatus employed therein. ” 

863. ANDREW WYLEY, Barker-street, Aston Manor, Warwick, “« Improve- 
ments in breech-loading fire-arms and bayonets for the same. 

864. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in machinery for cutting channels in stone and for working in quarries.” — 
—A communication from George Jeffards Wardwell, Rutland, Vermont, 
Us. 

846, WILLIAM CLARK, Chancery- ~lane, London, “‘ Improvements in breech- | 
loading fire-arms and cartridges.”—-A communication from Loughlin Conroy , 
and Tristram Dodge Vanderveer, New York, U.S. 25th March, 1867. 

867. THOMAS WRIGLEY, Todmorden, Lancashire, “Certain improvements in } 
furnaces or fire-places.” 

868 WILLIAM SEATON, Glanton Villa, Sydenham Rise, Surrey, “«Improve- | 
ments in the permanent way of railways, and in fastenings for the same.” 

870. JOHN SAXBY. Kilburn, W., “I in the bh contri- 
vances and apparatus employed for locking and for actuating or setting in 
motion the locking and interlocking gear used or intenJed to be used for 
regulating or governing the action and movement of railway points and 
signals in relation to each other.” 

871. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ An improved 
steam and vacuum gauge.”—A communication from Emmett Quinn, Wash- 
ington, Columbia, U 8S. 

872. ARTHUR CHARLES HENDERSON, Charing Cross, London, “ Improvements 
in the method and means to be employed in cleansing wool previous to 
combing or carding the same.”—A communication from Andre Jules Grand 
Ry and Corneil Joseph Petit, Paris, 

873. JAMES HESSE, Dundalk, Ireland, “ Certain improvements in the method 
and means of securing buttons and button-holes, hooks and eyes to wearing 
apparel, and other objects to which such fastenings are applied.” 

874. EDWARD OWEN GREENING, Manchester, “ Improvements in iron and 
wire continuous fencing, and in the lapping machinery employed therein, 
and in the manufactare of guars and other descriptions of wire-work.” 

875. AUGUSTE FREDERIC LANGIN, Rue St. Appoline, Paris, ‘A new or 
improved safety carriage or vehicle comprising an instantaneous unyoking or 
releasing apparatus a break, and apparatus counected therewith.” 

876, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements iu screws."—A communication from Valentine Fogerty, 
Boston, Massachusetts, U.S. 

877. THOMAS UNSWORTH, Brown-street, Manch “Impr in 
banding for driving the spindles of machines used for spinning, doubling, : and 
twisting cotton, wool, flax, silk, and other fibrous materials. 

878. JOSEPH TOUSSAINT, Barnsbury-road, Islington, London, “ An improved 
process for uniting cork or leather either separately or combined.” 

880. JOHN WYCHERLEY, Prescot, | hi in the mode of 
and machine: y for manufacturing watches, part of which improvements is 
applicable to lathes generally where great accuracy is required.” 

881. HENRY GEORGE R1iG@s, Enfield, Middlesex, ** Improvements in locks for 
fire-arms.” 

882. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in the valve gear of steam engines.”—A communication from William Wright, 
New York, U.S. 

883. ERASTUS BRIGHAM BIGELOW, Langham Hotel, Portland-place, London, 
“ Improvements tn looms for weaving.” 

884. GEORGE HOOKHAM, Summertown House, Summertown, Oxford, ‘* Im- 
provements in projectiles for rifles.” 

885. RICHARD MORELAND, jun., Old-street, St. Luke’s, London, “‘ Improve- 
ments in the construction of floors and rooms for buildings.” 

886, GEORGE EDMUND DONISTHORPE, Leeds, Yorkshire, “‘ Improvements in 
machinery employed in getting coal and other minerals, and in tramways 
° be used therewith, also in engines to be worked by compressed air or other 

uid.” 

887. CHARLES EMILE SOHN, Mark-lane, London, “‘ Improvements in the 
construction of posts, poles, and similar supports for telegraphic, agricul . 
or other purposes.” — A communication from Guill Lichtenfelder, 
Strasbourg, France. —26th March, 1867. 

888. HENRY SHARP and FRANCIS WILLIAM WEBB, Bolton Iron and Steel 
Company, Boiton-ie-Moors, Lancashire, ‘‘ Lmprovements in machinery and 
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925. KENYON BARNES, Clowes, near Rawtenstall L 
in heating water for feeding the boilers of condensing steam engines.” 

927. WALTER EASTERBROOK, Kilburn, London, “ I in hinery 
or apparatus for actuating and controling railway points and signals.” 





| 929. MICHAEL HENRY, Fleet-street, London, “ Improvements in wind musical 


instruments.”—A communication from Jules Legendre, Boulevart St. Martin, 
Paris 

931. w TLLIAM BUXTON HILLIARD, Glasgow, Lanarkshire, N.B., ** Improve- 
ments in skates. 

933. WILLIAM CLARK, Chancery-lane, Loadon, “‘ Improvements in the manu- 
facture of manure, and in apparatus for the same.”—A communication from 
Jean Georges Lucien Renard, Boulevart St Martin, Paris. 


935. JAMES BIRD, Seymour-street West, Connaught-square, and JAMES BIRD, 
in the of 





Laurence Pountney Hill, London, “I 
artificial fuel.” 
937. JOSEPH WOLVERSON, jun., Birmingham, “Improvements in locks and 


keys. 

939. WILLIAM GADD, Portland- ge | — LOUIS BAILION, St. Mary’s Gate, 
Nottingham, “ imypr of boot elastic web, and 
other fabrics.’’—29th March, eer." 


Invention Protected for Six Months by the Deposit of 
Complete Specification. 
1046. HENRI ADRIEN BONNEVILLE, Pi ace, Bay , Middlesex, 
* A new and improved kind of soap.’—A communication from. Emeric de 
Werchin, Rue d’Antin, Paris.—8th April, 1867. 











h terr: 


' Patents on which the Stamp Duty of £59 has been Paid. 

| $93. JOHN HAWKINS SIMPSON, Kilmeena, near Westport, Ireland, “‘ Printing.” 
—9th April, 164. 

900. ERNEST DRONKE, Oldhall-street, Liverpool, “Gunpowder.”—11th April, 
13864 

913. THOMAS CHAMBERLAYNE, Cranbury Park, near Winchester, Hampshire, 
** Hooks and couplings.”—12th April, 1864 

927. WILLIAM READING, Birmingham, “ Fastenings for attaching watches, 
&e.” - 13th April, 1864, Ss 

931. JAMES NEILSON and JAMES GILLIES, Glasgow, Lanarkshire, N.B 
“ Cupsules.”— 13th April, 1854. 

936. JAMES BULLOUGH, Baxenden, near Accrington, Lancashire, ‘‘ Looms.”— 
14th April, 1864 

953. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, ‘‘ Metallic capsules.” 
—l5th April, 1864. 

941. HENRY HIGGINS, Salford, Lancashire, ‘‘ Cleaning cotton from seeds.”— 
14th Apri, 1864. 

952. CHARLES DOUGHTY and WILLIAM DRAKE KEY, Lincoln. “ Treating a 
product obtained in refining the oil of cotton seeds.”—15th April, 1864, 


Patents on which the Stamp Duty of £100 has been Paid. 

905. THOMAS HUNGATE PRESTON DENNIS, Chelmsford, Essex, “ Iron build- 
ings.”—1! 1th April, 1860. 

899. JOHN RIGBY and WILLIAM NICHOLAS NORMAN, Dublin, Ireland, “‘ Guns, 
&c.”"—10th April, 1860 

991. THOMAS GEAST DAWES, Wolverhampton, “ Working hammers.”—20th 
A , 1860. 

935. MARC ANTOINE FRANCOIS ME NNONS, Rue de I’Echiquier, Paris, “ Motive 
power.” — 14th April, i8»0. 

922. Sou PLATT, Oidham, ‘Lancashire, “ Males.”—13th April, 1860, 








Notices of Intention to Proceed with Patents. 

3172. EDWARD MCLEAN, oy Wem Islington, London, “ Improvements 
in pianofortes ana har , 1866. 

3195. CLINTON EpGCUMBE ig Fleet-street, London, “ Improvements in 
the ——— of colouring matters.”"—A communication from Charles 
Lauth, P: 

3199. VicroR ‘VANDROY, Passage des Petites Ecuries, Paris, “ Improvements 
in cast iron sash windows to be adapted to purlin tile or slate roofing.” 

3201. HENRY FINCH SWEARS, Regent-street, London, *‘ Improvements in the 
means of communication between stations and railway trains in — and 
between passengers, guards, and engine driver.”—5th December, 1 

3218. REUBEN ACKROYD, Ovenden, near Halifax, and waieam “Maun, 
Halifax, Yorkshire, “ improvements in screw gill-boxes for preparing wool 
and other fibrous substances.” 

3220, FREDERICK WILLIAM TURNER, Linslade Works, Linslade, Bucks, “ Im- 
provements in reaping and mowing machines.” 

3223. JOHN FREER, Rothiey. Leicester, “* improvements in machines for 
dibbling or planting grain, and | seed. -and an improved seed feeder and meter 
for planting 6th Di » 

3226. ALEXANDER COLVIN "yoann, Colchester, Essex, ‘‘ Improvements in 
apparatus u-ed in the manufacture of gas.” 

3229. WILLIAM ANTIL RICHARDS, Holloway, London, “ An improved receptacle 
for tobacco.’—7th ber, 1866. 

3240. WILLIAM HENRY BIGGLESTON, Canterbury, Kent, ‘“‘ Improvements in 
the conatruction of ships’ capstans. 

3242. oe WARREN, Alstone, near Cheltenham, Gloucestershire, “ Im- 











a employed in the manufacture of iron and steel by the B 


889, JEAN JEAN MARIE JOMAIN, Rue de Malte, Paris, “‘ Improvements in the manu- 
facture of iron outside venetian blinds.” 


in pumps.” 
244. HENRY — a Villas, Kensington, Middlesex, “ Improvements 
in breech-loading 
3245, ALEXANDER Srouaeeee ) STOCKER, Lamb’s Conduit-street, 
Imp in the of capsules 





890. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “I 
propelling vessels and in apparatus employed therein.”—A pt cet 
from Richard Dover Chatterton, Cobourg, Canada West. 

891. EDWIN WILKINSON SHIRT, Tinsley Iron and Steel Works, Rotherham, 





Yorkshire, ‘‘ Improvements in the manufacture of plane irons and other 
edge tools.” 


Middlesex, 
applicable to bottles and 
other les.”—8th D , 1866. 
3247. WILLIAM ForRD Qua and” ARTHUR et Sa 
Ord 








and cutters, = in 
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3254. ROBERT a 2 JAMES RAPER, JOHN GOULDING, and WILLIAM 
HOWARTH, Brad in looms for weaving.” 

3256. CLINTON inee BROOMAN, Fleet-street, London, ** Improvements 
in railway carriages and wagons.”—A communication from Samuel Maynard, 
New York, U.S. 

3261. THOMAS HENRY COOPER, “Im in rail 
eRe cx 8, Oana Slough, Bucks, provements way 

3265, SAMUEL CHATWOOD, Bolton, Lancashire, ‘ Improvements in| the con- 
struction of safes and key boxes to be used by +~—— and others. 

3266. VICTOR GALLET, Lavausseau de Benassais, Vienne, France, * Improve- 
ments in the manufacture of steel.” —12¢h December, | 

3274. CELESTE SINIBALDI, Greenwich, Kent, “ “Improvements in the con- 
struction of stoves for cooking or other pui 

3279. HENRY WILLIAM RIPLEY, Lightcliffe, near and THOMAS 
BARKER, Bowling, near Bradford, Yorkshire, * Improvements in steam 
boilers and in applying heat thereto.”—13th , 1866. 

3289. ALFRED VINCENT NEWTON, Chancery-iane, London, “‘An improved 
construction of steam motor.” A —a from Samuel Harris, 
Rochester, Michigan, U.S.—14th December, | 

3292. THOMAS VAUGHAN MORGAN, ee, Midtesex, = EDWIN ——, 
Battersea, Surrey, **I 
crucibles and other hollow articles Ay plastic AA 

3296. THOMAS HOEY, Glasgow, Lanarkshire, N.B., “ Improvements in 
ments and apparatus for measuring and controlling the supply of water for 
closets and general uses, and for the deodorisation, removal, and utilisation of 
excrementary matters,” 

3297. SAMUEL CHATWOOD, Bolton, Saat, and JOHN STURGEON, tan 
near Leeds, Yorkshire, ay Pp ts and in 
therewith.” 

#298. JOSEPH PIERRE GILLARD, Paris, “ Improvements in apparatus for 
attracting, exciting, and distributing in various d@ 
of electric currents derived from the voltaic pile or other ele electric apparatus.” 

3303. JOSEPH WILSON SWAN, Gateshead, “Improvements in the 
treatment of gelatinous tissues of gelatine and gum, and of compounds con- 
taining such substances.” 15th December, 1866. 

3314. ALFRED VINCENT NEWTON, Chancery-lane, London, “An i 
construction of slevator."—A communication from Reuben Martin 
Sickler, New York, U.S 17th December, 18 6. 

3358. THOMAS HUCKVALE, Emerson-terrace, Forest-hill, Kent, “ Improve- 
ments in apparatus for cleaning knives.”—20th 

3374. ANDREW SHANKS, Robert-street, Adelphi, W estminster, “ Certain im- 
provements in making metallic hoops.” —22nd December, 1866. 

2401. WILLIAM BRADBURN, Wednesfield, Wolverhampton, “ Improvements in 
oes excrementit-ous matters, and other refuse matters, od the Purpose 

and in 


, SPP Pioy 




















for that purpose. "—28th December, 1866. 

3428. FRIEDRICH LEONARDT, Birmingham, “‘ Improvements in the mannfac- 
tnre of metaliic boxes.”—29th December, 1866. 

57. RICHARD WINDER, Abingd t, Wi inster, “ I d machinery 
for keting hops, for pudi ling dams, for punning at back of Jong retaining 
walls river orsea embankment, facings, and such like works.”—9th January, 

7. 


224. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“A new machine for dressing or waxing all kinds of thread.”—A communi- 
cation from Alfred Thiriez and Edouard Thiriez, Lille, Nord, France.—28th 
January, 1867. 

318. STEPHEN LANCASTER LUCENA, Windmill-hill, Enfield, Middlesex, “ An 
improvement in horse-shoes, by ng the shoes in such manner as 
that the horse can immediately be seashell ter the person using it without 
the shoes being removed from the feet of the horse, and without the 
necessity of having recourse to any smith or farrier for that purpose, and 
that even while the horse is in actual use on the road or otherwise.”—5th 


Fe , 1867. 

646. WILLIAM CLARK, Chancery-lane, London, “ Improvements 
fan blowers by steam power.”—A communication from George Washington 
Lemley, Paterson, Passaic, New Raney U.S.—Tth February, 1867. 

669. JULES EUGENE ASSELIN, ,,kue de Turbvigo, Paris, ‘‘ Improvements in the 
manufacture of needle cases.”—A 
Oberkampt, Paris.—8th March, 1867. 

769. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improvement 
in breech-loading eg "A communication from Silas Crispin, New 
York, U.8.—16th March, 1867. 

790. JAMES HISLOP, Ayr, N.B., ”«« Improvements in the arrangement of 
—_ for ‘scurfing’ or removing carbon from gas retorts.”—19(h ‘Mah, 

803. JOHN WILLIAM YATES, Birmingham, “ Improvements in the handles of 
spades, shovels, and forks, and other similar articles.”—20¢h March, 1867. 

832. ae WALKER GIBSON, Bw a Midlothian, N.B., ** Improve- 
ments in decorticating — in the machinery or apparatus employed 
therefor.”—22nd March, 1867 biel - 

858. HENRY FASSMANN, Southampton-buildings, Chancery-lane, London, 
“ Improvements in metal ties or bands for securing bales of. cotton or 
other substance, and in machinery employed in the manufacture of the 
same. 

864, WILLIAM EDWARD NEWTON, Chancery-lane, London, *‘ Improvements 
in machinery for cutting channels in stone and for working in quarries."—A 

Jeffards Wardwell, Rutland, Vermont, U.S.— 


870, JOHN SAXBY, Kilburn, W., ‘Improvements in the mechanical contri- 
vances and apparatus employed for locking and for actuating or setting ia 
motion the locking and interlocking gear used or intended to be used for 
regulating or governing the action and movement of railway points and 
signals in relation to each other.”—26th March, 1867. 

975. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“‘A new and improved railway brake.”—A commanication from Eugéne 
Hippolyte Dura, Boulevart Sébastopol, Paris.—2nd April, 1867. 











All persons having an interest in <peeens any enn of eam sugantions 
should leave particulars in beprz Aad their objections to such application at 





the office of the Commissioners of within fourteen days of its date. 
List of Specifications Published uring the week ending 
. 18th April, 1867 


760*, 4d. ; 1090*, 4d. ; 2328*, 4d. ; 2213, 2s. 104. ; 2216, 6d. ; 2256, 8d. ; 
57, joa. ? 2258, Is. 10d. ; 2260, 4d.; 2261, 1s. ; 2262, 4d. ; 2963," 4d. 
2264, Sd. ; 2265, 4d. ; 2266, 4d.; 2267, 10d.; 2268, 44. ; 2262, 4d.; 2270, 
8d. ; 2271, 4d. ; 2272, 8d. ; 2273, 4d.; 2274, 10d. ; 2275, 1s. ; 2276, 6d.; 


2277, 6d. ; 2278, 8d. ; 2279, 4d.; 2280, 4d.; 2281, 4d.; 2282, dd. ; 2283, 
8d. ; 2284, 4d. ; 2285, 1s.; 2286, 4d.; 2287, Sd.; 2288, &d.; 2289, 4d.; 
2290, 4d.; 2201, 4d.; 2292, 1s. ; 2293, 1s. 6d.; 2205, 8d. ; 2206, 1s. 4d. 5 
2297, 10d.; 2208, 4d. ; 2209, 10d. ; 2300, 4d.; ¥30', 10d. ; 2802, 4d.; 
2305 2304, Is.; 2805, 4d. ; 2307, 44.; 2308, 10d.; 2309, ; 2310, 
4d. ; 2311, 10d.; 2312, 6d.; 2318, Sd. ; 2314, 10d. ; 2325, 10d. ; 2316, 8d. ; 
2317, 4d.; 2818, 4d. ; 2319, 4d. ; 2820, 4d. ; 2321, 4d. ; 2322, 4d. ; 2323, dd. ; 
2326, 1s. 8d. ; 2327 eS ee aa , 4d.; 0, 4d.; 2331, 4d.; 
2332 8d. ; (2333, 18. 2d.; 28: : 5, 8d hey 8d.; 2387, 8d.; 


4s. ;' 2345, ea. Bd a." 0474; ae, id; 2 
2351, 4d. ; 2352, 4d. ; 2353, 8d. ; ; 2354, 4d. -3 2355, 4d,; 2356, 10d. ; 2357, 
4d.; 2358, 10d. ; 2359, 6d. ; 2360, 10d. 
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Ve" Gputiantions win te Gpemnse ty 3tit Game Ge Pelee eae 
of the amount of price and 5s. must be remitted by 
Post-office Order, made payable at or Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty's Patent-office, Southampton-bulldings, 
Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the Pane tar May's Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Sedetngs — Steam and other a Horse, ny and 
Mills, Gearing, Boilers, Fittings, dc. 


2377. A. B. mart VON RATHEN, Fiteroy-oquare, London, ** A new or improved 
air. with a new mode and ap; con- 


2378. J. TWIBILL, Irvine, Ayr, VB. generators or boilers, water heaters, 
pinto oS th.” —Dated \ September, 1866. 
This invention cannot be described wi fe to the drawings. 





2387. D. Dewan, Dublin, te fe ate the tubes of steam 
boilers.” , 
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THE ENGINEER 





Aprit 19, 1867. 














connected together by screwed sockets, so that although it is inelastic it can 

be raised or lowered and turned in any direction. 

2405. E. BARLOW and W. N. DACK, Patricroft, Lancashire, “ Steam engines.” — 
Dated 1866, 


19th J b 

" This inventioa relates to all that description of high-pressure steam engines 
which exhaust their steam into another or low-pressure cylinder, and which 
are well known as compound engines, or to a single cylinder using high-pres- 
sure steam at one end exhausting into the other end of the same cylinder, and 
is designed for the purpose of relieving the piston in the high-pressure cylinder 
from the back-pressure of steam which remains in the end of the cylinder after 
each stroke. ‘ihe improvements consist in removing and di<charging the hack- 

steam ing after the partial exhaust has been effected from the 
high- ~pressure cylinder direct into the condenser, or into the atmosphere, which 
object may be ‘accomplished by passing the high-pressure steam for the first 
exhaust into a receiver until the pressure therein equals that in the high-pres- 
sure cylinder, at which time the communication between them is closed by any 
suitable description of cock or valve, and anothe™ valve is opened which com- 
municates direct with the condenser, into which the remainder of the steam 
passes, and leaves the ends of the cylinder perfectly exhausted of its steam 
offering no resistance . the piston. The valves may be actuated by cams, 
eccentric, or cranks.—Not proceeded with, 


2403. T. DIXON, Low Moor, Yorkshire, “ Improved arrangement of steam boiler 
and furnace.” —Dated 19th December, 1866. 

This invention consists in the ar of a Juckes fur- 
nace, or other similar furnaces, having endless travelling bars, and of a Cornish 
boiler. The patentee builds or places immediately in front of a Cornish boiler 
a Juckes or other similar furnace, surrounded with or set in brickwork or 
other material, and he carries the heated gases or flame directly from the fur- 
nace through the flue or flues of the boiler. The —-s is aware that fur- 
naces of this description have before been tion with 
boilers, but the intense heat has been carried mae aon the furnace to 
the bottom of the boiler, where the greatest accumulation of sediment naturally 
exists, so that such accumulation has prevented the most effective absorption 
of heat, and the material and joints of the boiler bottom have become injuriously 
affect In carrying out the invention the patentee prefers to close the front 
of the ashpit with convenient doors, and to make the brickwork surrounding 
the furnace hollow, so that the air required for the combustion of the fuel is 
conveyed through the brickwork. By this arrangement the heat from the 
brickwork surrounding the furnace is utilised, for the air as it passes through 
the hollow portion absorbs a part of the heat, and thereby facilitates the com- 
bustion. He provides for the expansion or contraction of the furnace by 
building it in a frame movable on rollers, and connected to the boiler to allow 
of the requisite expansion and contraction in all directions without injury to 
the brickwork. 

2434. J. M. HEPPEL, Storey’s-gate, Westmii , * Impr t. 
—Dated 2\st September, 1866. 

This invention has for its object the construction of a high-pressure fluid 
meter, in which the reciprocating piston, actuated by the flow of the fluid, 
shall work without any leakage, while the said piston is so connected to the 
inlet and outlet valves that these only begin to open and close the inlet and 
outlet passages when the piston has arrived at or very near the end of its 
stroke. The details of this invention are very voluminous. 














tn fluid meters.” 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2342. J. WILLIAMS, Wiggington, near Banbury, Oxford, ‘* Two wheeled car- 

s."— Dated \2th September, 1866. 

The patentee claims constructing the seats on one side of the said carriages 
independently of those on the other side, and making the said seats capable of 
a in the direction of the length of the carriage, so that the carriage may 

be balanced whether occupied by one, two, three, or four persons, the seats 
being so arranged as to allow the to seat th in a great 
variety of ways. 

2356. J. H. BETTELEY, Liverpool, ‘* Ships’ anchors.”—Dated 13th September, 

1856 





This invention consists, First, in forming the fiukes of solid iron or steel 
anchors with a double claw, and an elongated shackle for fishing the anchor. 
Secondly, in a method of constructing or forming anchors known as Trotman’s 
or jointed anchors. The patentee makes these anchors with double claw 
flukes, and on the solid shank he forms a fish-back or raised part projection on 
the top and bottom, on which the double claw flukes will clip or rest when in 
holding = and by that means be secured against torsion or other detri- 
mental strains. Thirdly, in constructing anchors with double or split shanks, 
he makes the arms solid, and the flukes with a double claw; he fixes between 
the shanks a plate or block of wrought or cast iron, or other metal, forming 
fish-back or raised part projections on the top and bottom of the shank, 
against which projection the double claw fluke will clip or rest when holding. 
Fourthly, in constructing jointed anchors when both the double claw flukes are 

to hold instead of one. He attaches double or short arms to the long arms or 
jt of the anchor, and he fixes a fish-back or raised part projection on each 
side of the shank. instead of the top and bottom, as before, against which fish- 
back or raised part projection and the shank the short arms of the anchor will 
clip or rest, thus preventing the further revolving of the long arms, and by 
clipping or resting on each side of the shank counteracting torsion or other 
detrimental strains. The double claw flukes of the anchor are much wider 
than the upper part of the arms, and for the purpose of admitting such wide 
doubie-claw flukes he forms the shank with a double or forked end. Fifthly, 
in affixing the stock to the anchor he forms the end of the shank rou 
i of square, as formerly, and the stock solid with a hole in the centre 
to fit on such shank, which he fastens by a pin wedge or fore-lock passing 
through the same. Reference to the drawings is essential to a full and clear 
description of the invention. 

2379. J. JACKSON, Liverpool, “ Ships’ anchors.”—Dated \6th September, 1866. 

The First part of this invention, which relates to the construction of those 
anchors with flukes welded to or with the shank, or with flukes which, although 
jointed or coupled to the shank, are not free to move far enough so as to allow 
the outer end of the flukes to "touch the shank, has for its object to prevent 
fouling of the flukes by the anchor’s own cable, or by any other cable under 
any of the conditions in which fouling at present takes place. For this purpose 
the patentee connects to the flukes at or near the extremities thereof the endy 
of a fiexible or articulated agent, such as wire, rope, or chain. The said 
flexible agent is passed upwards towards the stock through an eye or loop 
formed in or on the shank, or is connected thereto by any other convenient 
means. A sufficient amount of “slack” of the flexible agent is left, so that 
when the anchor is in holding position, the chain or rope will fold close to the 
surface of the folding fluke, and thereby allow it to take the ground, whilst 
between the upper fluke and the shank it will be drawn “taut” into a 
straight line at such an angle that any cable or other like article or apparatus 
coming into contact with it will be caused to slip over the upper fluke clear of 
it. The Second part of the invention relates to the construction of “* 
and palms of anchors, and the combination thereof with the flukes. The 
** pees ” are made of a form tapering or bevelled towards the extremities, and 
the palms are likewise tapered or rounded off both towards the ‘‘ pees” 
inwards, the objects being to cause or enable them to take hold of and open 
the ground in “ both ways,” and to leave them without projections on which a 


cable or other apparatus could become fouled. Both the “ pees” and palms 
are combined with the flakes by welding, rivetting, or otherwise. 
2384. W. E. GEDGE, Wellington-street, London, “An improved con- 


Strand, 
struction of railway.”—Dated \6th September, 1866. 

In carrying out this invention the inventor does away with the sleepers, and 
rests his rails on steel springs, coiled spirally or helically, and placed on each 
side of the way at about one yard from each other. These springs—the power 
of which is proportioned to the load they are to bear—are enclused in a cast 
iron box (say three in each box), the top part of which is uplifted by the 
springs, and, forming but one piece with the chair, rises and descends around 
the lower part of the box, according to the load brought upon it. The ballast 
is also suppressed. To prevent any lateral displacement of the rails, they are 
united by an iron rod fitted on each side of the way to the chair which carries 
the rail by an iron pin which permits a certain play between the tie rod and 
the chair, and renders any rupture impossible. 

2414. G. J. WALKER, White Lion-street, Shoreditch, London, “ Carriage brake 
applicable to common roads, "Dated 20th September, 1866. 

This invention has ref to an imp: brake, applicable to private 
carriages on common roads, with the view to simplify the arrangement and 
mode of construction thereof, and to enable brake power to be applied direct to 
the naves of the wheels; and the invention consists in employing in combina- 
tion with the metal hoop or stock of the wheel projections or indentations in 
the form of teeth, or otherwise, into which clutch links, supported from fixed 
bearings secured to the axle through the medium of a crank arm and clip, are 
caused to take when required for the purpose of stopping the revolutions of the 
wheel upon the road, the said clutch link being actuated by a system of inter- 
mediate scroll levers and coupling chains connected with cords tassels, or 
otherwise attached to the carriage in any convenient manner, by which means 
the brake is put in action by throwing the said clutch link in or out of gear 
with the projecting teeth or indentations aforesaid, whereby the said brake 
power may be readily applied or withdrawn without necessitating any other 
movement than that of simply pulling the cords whilst seated on the box, or 
otherwise, the above principle admitting of the same being applied to one or 
more of the wheels either simultaneously or otherwise.—Not proceeded with. 


2420. J. W. — Saltney, Flintshire, “ Ships’ anchors.”—Dated 2\st Sep- 


This invention cannot be described without reference to the drawings. 
2423. G. A. LAURENT, Paris, “ Machinery for st or retarding railway 
trains, preventing accidents on railways.” Dated ated 21st September, 1866. 
This invention consists in improved mechanical arrangements for ta or sopping 

almost instantaneously, and without shock, or slowly, at the will of the bral 
man, train when running at a great speed, thus lessening the ability 2 to 
accidents on railways. By these improved arrangements the rotative move- 








ment of the running wheels is, when it is desired to stop the train or lessen its 
speed, replaced by a sliding motion on another set of wheels or segments of 

wheels, thus avoiding accidents from the train running off the rails through 

broken axles, declivities in the ground, or other causes.—Not proceeded with. 


2432. T. A. ROCHUSSEN, Abchurch-lane, London, “ Constructing the permanent 
ways of railways.”—Dated 2\st September, 1866. 

This invention is applicable in constructing railways where the rails are sup- 
Ported longitudinally by means of longitudinal bearers or supports formed of 
angle or L-iron placed on either side of each rail. According to the present in- 
vention the screw or key bolts which fasten the pair of angle iron bearers or 
supports to each other, and to the rail which they support, do not pass through 
the under web or rib of the rail, but only through the angle iron bearers or sup- 
ports which are placed on each side of the railway bar. The edges of the 
angle irons, where they come next to and under the head of the rail, are 
formed with ribs or projections at or near their upper edges on the sides or 
surfaces which come next the web or rib under the head of the rail, and such 
web or rib is formed with a groove or recess on each side corresponding with 
the rib or projection formed on the angle irons; hence when the screw or keyed 
bolts have been passed through the two lengths of angle iron forming the longi- 
tudinal bearer, and fixed securely on either side of the rail by screw nuts or by 
keys, the rail will be securely nipped, and held between the lengths of angle 
iron, and the rail will be prevented from rising by reason of the ribs or projec- 
tions formed along the upper edges of the angle iron entering the grooves or 
recesses on each side of the web or under rib of the railway bars. The rails 
and the longitudinal angle iron bearers or supports are fixed together so as to 
break joint, and stops are applied at the ends of the rails to prevent their 
moving endways between their longitudinal angle iron bearers or supports, the 
ends of which are fished. The gauge of the rails, and of the longitudinal sup- 
ports or bearers, is, as heretofore, insured by transverse bars of angle, bridge, 
or T-iron, or by bars of other suitable section. 


2435. S. R. FREEMAN and A. GRUNDY, Manchester, ‘“‘ Brakes for retarding 
machinery and vehicles used on rail or common roads.”—Dated 22nd Sep- 
tember, 1866. 

This invention, as applied to vehicles, consists of a brake wheel to be 
mounted upon the axletree or connected to the wheels of such vehicles, having 
an angular groove upon its periphery, round which brake wheel or metallic 
bands or jointed arms are passed which carry on their inner surfaces the b 
commonly called brake blocks, constructed of wood or other suitable material 
of the same shape as the angular groove hereinbefore mentioned ; one end of 
such band or jointed arm is jointed to a fixing on the under surface of such 
vehicle, and the other connected to a quick threaded screw mounted in suitable 
bearings, also underneath the vehicle, to which a longitudinal motion may be 
imparted, either by having it screwed through a stationary nut, in which case 
the screw revolves, or the screw may be moved longitudinally by means of a 
revolving nut. Or in the case of vehicles used on common roads, the other 
end of the said band, or jointed arm, may be connected to a lever conveniently 
situated to be under the control of the driver, and by having the metallic band, 
which surrounds the brake blocks, formed of spring steel the blocks may be 
made to release themselves when the pressure is removed from the lever.—Not 
proceeded with. 





Class 3.—F ABRICS. 
Including Machinery and Mechanical Operations connected with 
aoe Manufacturing, Printing, Dyeing, and oming Fa- 
ian Chancery-lane, London, “ Manufacture or or tat oe 
cloth and pile Sabrics.”"—A communication.— Dated 13th September, | 

The patentee claims the exclusive right of applying beads of all i lnge and 
other similar ornaments, to the threads of which fabrics are composed, the 
said threads being sufficiently large, or the holes in the beads sufficiently small, 
to prevent their sliding freely, as also the method of fixing _such beads by the 
addition of a supplementary thread twisted or entwined thereon, with a view 
to prevent the displacement of the bead or other ornament during the weaving. 
He also claims the use and application of — threads having beads applied in 
the manner described to form the warp or weft threads of fabrics of all kinds 
for the purpose of ornamenting the same, substantially as described. 

2352. J. L. NORTON, Belle Sauvage-yard, Ludgate-hill, London, “ Machinery for 
washing and cleansing wool, &c.”—Dated 13th September, 1866. 

According to one portion of this invention the wool or fibre to be washed is 
immersed in a trough in which there is an agitating apparatus consisting of a 
horizontal axis with a number of screw blades upon it, which, as the axis 
rotates, dip into the liquid in the trough and cause the fibre to travel forwards. 
This screw apparatus is not in itself new, but the inventor employs it in com- 
bination with a fork worked by a crank or similar contrivance in such manner 
as to cause it to dip into the trough immediately in advance of the screw axis, 
and to take the fibre as it leaves the blades. The fork then carries the fibre 
on along the bottom of the trough and delivers it to other apparatus, which 
lift it out of the washing trough and deliver it to squeezing rollers. In its 
return stroke the fork is lifted above the surface of the wo por and it again 
enters immediately in front of the screw axis.— Not proceeded with. 


2367. J. Bor, J. M’PHERSON, T. K. KERR, and J. TAYLOR, Glasgow, “* Wind- 
ing apparatus.” —Dated 14th September, 1866. 

This invention consists, principally, in providing for the automatic separa- 
tion of the spindle from the pirn on the latter becoming full, whereby the 
winding action is stopped in a better and more convenient way than in arrange- 
ments hitherto in use. 

2369. W. Per aa Paterson, New nang U.S.,“* Braiding machines and warp 
regulators.” — Dated 14th September, | 

The nature of this invention consists ye an automatic let-off and weighted 
pulley, combined with a bobbin or cop, in which the thread is taken off at or 
near the line of the axis, thereby enabling the patentee to occupy much less 
room or horizontal than has heretofore been required for effecting the 
movements of the ins in braidery, and the friction and wear on eee thread 
are entirely avoided by the pulley, as that turns with the thread, and the 
tension is rendered uniform at all times, so that there is very little liability for 
the thread to break ; and the patentee encloses the bobbin or cop in a case, so 
that the thread is kept from the dust and dirt, and the machine may be 
allowed to stand over night, or for a number of days, without the exterior 
layer of thread becoming soiled, as heretofore, particularly with silk and other 
delicate threads. He makes use of a friction mechanism between the ae 
pulley and the main shaft of the hine in with the 
starting lever, so that the starting will be gradual and not liable to break rm 
threads, as with the positive gearing heretofore employed. 


2375. C. C. CONNOR, Castlederg, Tyrone, Ireland, “ Apparatus for the prepara- 
tion or treatment of flax, tow, hemp, &c.”—Dated \5th September, 1866. 
This invention relates to means for effecting the reduction, crushing, or 
softening of the fibre, and consistsin acting upon such fibre by beetles or thum- 
pers whilst it is being conducted forward in a continuous sheet over a support- 
ing surface. 
2382. J. DUNN, Old Jewry, London, ‘* Spinning wool and other fibrous mate- 
rials.”—A communication. —Dated 16th September, 1866. 
An extension of time for filing the final specification of this invention 
d for, the d relating to the invention cannot at 











2427. W. CLARK, Chancery-la a ** Picker motions for lovms.”—A com- 
munication.— Dated 2\st September, i 

This invention relates more especially to power looms, and consists, princi- 
pally, in throwing the sauttles independent of or in connection with the cam 
shaft, and so as to secure an uniform pick motion, whatever the speed of saia 
shaft may be. The cord of the picker staff runs over a pulley on the end of a 
vibrating lever, which is placed between the swords of the lay, and is made to 
vibrate by a cam that acts on an arm extending from the lever. The said cord 
is attached to the longer end of another lever placed on the lower part of the 


Class 4.-AGRICULTURE. 
Including Agricultural as? veetinaes, Implements, Flour 
be. 


2433. G. DYSON, Me Durham, “ Drying and ventilating corn, &c.”—Dated 
, Bist September, | 
thi 





the crop of corn, hay, or other produce is to be 
oie from the sala as soon as convenient after being cut, and is then to be 
deposited or built in stacks. The patentee prefers that the stacks should be 
circular in form, and of rather small dimensions. In the centre of each 
stack he places perpendicularly a hollow cylinder or cone of light galvanised 
iron, which must be high enough to reach from the base nearly to the crown of 
the stack. The cylinder or cone should be in capacity about one-tentl: of .he 
stack, and must be pierced over the whole of its surface with small hoies, so as 
to admit the easy passage of air through them. The bottom of the cylinder or 
cone is to be open, the top wholly or partially closed. He prefers that the 
stacks of grain or other agricultural produce should be placed upon raised plat- 
forms supported by iron or stone pillars, so that the bottom of the stack may 
be two feet or more from the ground. To the open bottom of the cone or 
cylinder he connects a pipe, of suitable dimensions, communicating with an 
air-pump fan blowing engine, or other h for 

or exhausting air. The stack of grain being built round the cone or cylinder, 

and the connection made with the air pump or other apparatus, the machines are 

to be put in motion either by manual labour, horse, steam, water or other power, 
as may be most ient, and th pon air will be forced or drawn through 
every part of the stack by compression or exhaustion, and the grain and straw 
will thereby be dried and If be used the air may, 
before being forced through the stack, be desiccated or heated by passing it 
through suitable heating or drying stoves or pipes. In some cases it may be 

found economical to use a tall chimney for producing exhaustion, instead of a 

mechanical apparatus. It is desirable that the upper part of the stack should 

be covered or protected sufficiently when necessary to prevent rain falling 
thereon. 

4439. J. G. C. FUSSEL and W. WISE, jun., Wells, Somersetshire, ‘‘ Construction 
of scythes.”—Dated 22nd September, 1866. 

This invention cannot be described without reference to the drawings. 

Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

2448. T. WHITAKER, Bolton, and J. CONSTANTINE, Manchester, ** Construction 
of stoves or other heating apparatus for warming and ventilating public and 
private buildings, bathe. &c.”—Dated 24th September, 1866. 

The patentee claims, First, constructing stoves of hollow segments open 
towards the inner side, forming with the lining, slabs, and flues for presenting 
a large absorbing surface for the heat, and a large outer surface for heating 
the air or other liquids, and possessing great elasticity. Secondly, forming the 
joints of stoves by ramming clay or other substances between ribs at the inner 
edges of the segments, and metal plates retained by outer ribs cast on the sides 
of the segments. 














Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 

2265. J. c. HADDAN, Bessborough-gardens, Pimlico,“ Carriages for field artil- 
lery.”—Dated 3rd , 1866, 

The class of carriages to which this invention relates is that in which a 
separate limber or ammunition carriage is used in connection with a gun 
carriage proper for the transport of a gun, the trail of the gun carriage being 
for such purpose hooked on to or connected with the limber. Ordinarily this is 
done by means of a strong hook or pintle situate close to the centre of the 
transome or axis of the limber. The present invention consists in constructing 
the limber with a connecting appliance for the gun carriage proper, bracketed 
out or supported at a distance behind or away from the transom, which will 
allow of greater facility in turning when the gun is limbered up. Such bracket- 
ing may conveniently consist of two main curved arms fixed to the transom, 
one near to one wheel, and the other near to the other wheel, and uniting or 
being connected together at or near the position of the pintle or place where 
they are intended to support or receive the trail of the gun carriage.—Not 
proceeded with. 

2287. W. P. BARDELL ene POWELL, Aston, near Birmingham, “‘ Gun and 
pistol locks.” —Dated 6th September, 1866. 

This invention consists of the ar or bination of the parts of 
gun and pistol locks, whereby the cock or hammer, after it has struck the per- 
cussion cap onthe nipple, or the striker in case of a central fire or needle gun 
or pistol, and disc! the gun or pistol, returns to half-cock, and only 
requires to be raised to full-cock by the hand prior to the next discharge ofthe 
gun or pistol. The patentees construct the several parts of the lock in the 
ordinary manner with the following exceptions : —In place of the ordinary sear 
spring, a spring somewhat similar in form, but longer and stronger than the 
ordinary spring. The lower end of this spring bears upon the sear in the ordi- 
nary way, while the upper end of the sear spring, instead of being fixed to 
the lock plate by a screw, bears against the under side of the long arm of a 
small lever turning upon a pin on the lock plate. The short arm of the sald 
small lever engages in a notch or depression on the upper side of the tumbler, 
and presses the said tumbler in a direction contrary to that in which it is 
pressed by the main spring, the two springs, that is the sear spring and the 
main spring, being In equilibrium when the hammer is at half-cock. When 
the hammer is raised to full-cock the main spring is compressed, and on 
liberating the hammer by pressing the trigger the hammer is urged forward by 
the main spring beyond its position of equilibrium. The momentum acquired 
by the hammer causes it to strike the percussion cap on the nipple or striker 
of the central fire or other gun or pistol, but the hammer is immediately with- 
drawn to its position of equilibrium by the action of the sear spring, when the 
sear, engaging in one of the hents of the tumbler, fixes the hammer at half- 
cock. The hammer is raised to full-cock in the usual manner. The sear 
spring is fixed to the lock plate by a pin at its middle. 

2293. G. V. FOSBERY, V.C., Lady-well House, near Brirham, Deron, “ Improve- 
ments in and other parts of breech-loading fire-arms, and in cart 
ridges and projectiles for the same.” —Dated 6th September, 1566. 

This invention cannot be described without reference to the drawings. 

2304. C. E. BROOMAN, Fleet-street, London, “ Improvements in breech-loading 
Sire-arms, and the manufacture of cartridzes to be used therewith.” —A com- 
munication.— Dated 7th September, 

This invention cannot be described without reference to the drawings. 

2326. E. HARLOW, near Bir hy “* Impr in breech- 
loading revolving — and in cartridges for the said 
JSire-arms.” —Dated \0th September, | 

This invention cannot be described ‘ounont reference to the drawings. 

2328. R. A E. SCOTT, Lewisham, Kent, “‘ Improvements in gun carriages, and 
in the mode of elevating and depressing guns.” — Dated 10th September, 1866. 

The object of this een is to obtain very great elevation ~ depression 
with guns of ships and forts, or to use smaller ports 
and obtain the usual elevation and depression without losing the iaeeee or 
nearly horizontal fire in the event of the special elevation and depressing ma- 
chinery or gear being damaged or carried away. This is effected by means of 
an iron carriage pivotted upon a strong bolt or fastening on the front of an 
outer carriage. This inner carriage may be of a single plate, or of the box 
girder construction, and may have a rack on its rear end into which rack a 
pinion with suitable gearing will work to elevate or depress the rear of the 
inner carriage, and by this means raise or lower the gun. The inner carriage 
may be secured to the outer one when firing by means of powerful clamps or 
by which the strain and jar will be taken from the elevating ma- 














loom, the shorter end of said last-mentioned lever being with a 
spring that tends always to depress its longer end, which is raised at certain 
times during the revolution of the ordinary cam shaft by means of a lifting 
crank which falls rapidly through a portion of its revolution and allows the 
springs to depress the longer end of the said lever and thereby move the picker 
staff inward against the shuttle. The staff is kept at the inner end of the 
shuttle box after it has driven out a shuttle until the shuttle is ready to return, 
when the staff is brought back to the outer end of the box, thereby preventing 
the weaver from “ boxing” two shuttles at the same time. The motions for 
both picker staffs may be combined, or they may be separated. In the former 
case the vibrating lever may have a double arm, one for the cord of each staff, 
and a central arm which rests on a cam wheel, whose revolutions vibrates the 
lever so as to raise and lower the ends of the arms which carry the cords of the 
picker staffs. When the motions are required to be separated, as in the case of 
wide looms, the staffs are operated from separate cams. 

2431. J. CLARK, Newton Heath, Manchester, “ Wire bands and combs or heckles 

used in the preparation of cotton, wool, &c.”—Dated 2\st September, 1866. 

This invention has for its object the prevention of the rusting of the afore- 
said articles, and consists in galvanising, or, in a similar manner, coating, the 
wire, combs, or heckles with a protecting metal.— Not proceeded with. 

3443. * R. JOHNSON, Red Lion-square, and F. GALE, Bermondsey, London, 
ofing leather, &c.”— Dated 22nd September, 1866. 

The pate consists in impregnating leather, canvas, or other fabrics with 
certain new compounds for the _— of rendering each of such substances 
waterproof. The com) the inventors employ are obtained by mixing 
resinous su oar which good yellow resin, or colophony, may be taken 
as the type, ap the — fatty acids, such as stearic acid, or with 
spermaceti, or paraffin, or vegetable wax. The resin is added to the sub- 
stances above named for the purpose of giving toughness and flexibility.— Wot 
proceeded with. 


2444. J. C. RAMSDEN, Bradford, *‘ Reeds or combs for weaving, &c.”—Dated 
28nd September, 1866 j : 


This invention consists, First, in the application of gutta-percha, or any of its 
compounds, in connection with helical springs, to the manufacture of reeds or 
combs for weaving or other purposes. Secondly, in a mode or method of 
working proceeded with, 


or putting such reeds together.—Not 





y 

chinery. The invention relates, Secondly, to a plan of carriage or double 
carriage in which the centre portion or centre carriage is secured by strong 
transomes running across it, and is raised or lowered by means of powerful 
screws or other suitable means, worked at the sides or at the rear of the 

The i further consists in using the levers, which are em- 
ployed for working the eccentrics and lifting gun carriages and slides when 
working them, for the purpose of catching the chains or other running in and 
out gear and temporarily fastening the carriage to them. The teeth used in 
this case are to be thrust through the links of the chain and held down by 
means of levers, - other equivalent mechanism, which will lift up the teeth.— 
Not proceeded wit 
2337. R. A. E. ooort, Sana Kent, “* Mounting and working revolving and 

guns.’ — Dated \\th , 1866. 

This invention relates, First, to a “novel method of training and fighting 
heavy revolving or pivotting guns upon the decks of vessels round a fixed 
centre, and when necessary traversing the guns from this fixed centre to other 
fixed or imaginary pivots at or near the sides of the ship, the slides being 
secured or held pad to the deck by means of friction rollers, or by plain blocks 
working in grooves or r projections either on the racers or on the deck, or 
on the sides of the ship, so that the slides and their guns may, with safety and 
a be shifted to work round or partly round various centres, according to 

the direction or line in which it is desired to fire. The advantage of this plan 
over the turntable as now used, with or without turrets, is that it will enable 
the guns to be brought close to the ship’s side, and be fixed ahead or astern 
clear of the funnels, masts, boats, and ship’s gear. The invention con- 
sists, Secondly, in the use of a mantlet or bullet proof protection to cover the 
crew of the gun when worked on this improved system. This mantiet may be 
either supported upon the gun slide or made to rest upon the deck on rollers, 
or upon other supports, so as to be readily moved round with the gun. The 
muzzle of the gun, when out, will project through the mantlet, and the necessary 

openings to admit of aiming may also be cut in the mantlet. The invention 
relates, Thirdly, to a plan of transporting, training, and traversing an upper or 
main deck gun by means of racers or slotways on or in the deck, and of rollers 
or trucks fitted to the gun slide, so as to readily turn or be turned round on a 
vertical pivot in the required directions for transporting, training, or traversing 
the gun. By guiding the front and rear rollers into and causing them to follow 
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in the racers or slots in the deck, the gun may be transported, 
traversed, or trained in the required direction, either with or without friction 
rollers, blocks, or pins working in grooves. The front and rear rollers may be 
fitted with central projecting flanges, which will take into corresponding 
grooves in the racers, or in the deck or flange. Trucks or roliers may be used 
with raised racers, or both may be used im combination, or the front and rear 
rollers may be plain, in which case guide pins or friction rollers must be fitted 
to work in the grooves of the racers or deck. Either the front or rear rollers, 
or both, fitted with flanges as above, may be provided with eccentrics or other 
means to throw then in and out of action, so as to allow the slide to rest upon 
rollers or upon front or rear blocks, or upon both blocks and rollers. Or instead 
of providing the rollers with eccentrics, the eccentrics may be edapted to the 
blocks, 80 as to steady the movement of the gun in a sea way, and relieve the 
rollers or trucks when firing, especially at high elevations. ‘ The next improve- 
ment consists in fitting a be!t or block to the front or rear of the slide, or to 
both front and rear, so as to readily drop into a circular slotway or groove, or 
under a projecting flange, so that when transporting, traversing, or training 
the gun the slides may be held securely, and likewise be ready for firing the 
guns much more quickly than on the old plan of catching a pivot point or 
nipple, and using a pivot bar or flap. These bolts or blocks may work on a 
hinge and be keyed for security after dropping into the slotways or grooves, 
which are to be laid down, placed or made at an arc corresponding to the 
imaginary front or rear pivot round which the gun is to be trained or traversed 
or to the direction or directions in which it is required to transport the gun. 
"The next improvement consists in the use of toothed racks upon the side decks 
or sides of vessels, for the purpose of transporting or traversing the gun as 
aforesaid. ——— 

Class 7.—FURNITURE AND CLOTHING. 
Induding Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

2409. J. P. ROBINSON, Oxford-street, London, *‘ Jackets, capes, and other like 

garments for ladies.” — Dated \9th October , 1866, 

This mvention consists in making the sleeves and body or cape part of one 
piece of material, and without joining or seam, otherwise than one seam up 
the inner part of the sleeve, terminating under the arm in a short cross seam 
at that point, and a seam thence down the body or skirt. There are also short 
joining seams in the sleeve consequent on small pieces of the material being 
removed in order to give form to the sleeve. To effect this the inventor cuts 
the jacket or other sleeved garment from a piece of cloth or o:her material of 
sufficient area without a seam, and of a circular or curved form, somewhat in 
the manner of a cloak. and considerably larger than is requived for the body 
part; in this form of fabric he makes incisions from the circumference or lower 
edge, so as to partially sever parts of the fabric of sufficient width to form the 
sleeves. The cut edges of the body part, from between which the sleeves have 
been removed, are brought together and sewn, and form one of the seams 
before mentioned, ‘the garment may be completed and trimmed in any 
suitable manner, — Not proceeded with, 

2436. T. DIMOCK, Cheapside, London, ** Brushes.” — Dated 22nd September, 1866. 

The patentee claims, First, the construction of brushes in which the tufts or 
knobs of bristles are secured in, and by the cement or composition forming the 
stock, back, or handle, substantially as described. Secondly, the use of a 
streagthening piece of wood, metal, or other suitable material, for the stocks, 
backs, or handles of brushes made from cements or compositions which harden 
and become frm under pressure or by exposure to the ph as d ibed 
Thirdly, the formation of the backs or handles of brushes out of shellac, and 
woody fibre composition, with a cavity to receive a block drawn with bristles 
in the ordinary manner, as described. Fourthly, the use of a die or perforated 
plate, or its equivalent, for holding the separate tufts or knots of bristles while 
their protruding ends are held and secured by cement, and while the stock, 
back, or handle, is being moulded, substantially as described. 

2440. T. ATKINSON, jun., Preston, Lancashire, “ Machine for wringing and 
mangling.” ~ Dated 2°nd September, 1866. 

In the ordinary machines now in use for wringing, there are two rollers 
made of wood, and fixed one over the other, and brought together and pressed 
face to face by means of springs. These improvements consist in adding to 
the above two rollers a third roller underneath these two wood rollers (or 
rollers made of any other substance), such third roller to be made of india- 
rubber or any such like substance. This roller may be made one half the 
diameter of the two upper rollers. The rollers will be worked between two 
side frames by spur wheels, and by nut wheel and handle secured to a frame 
by astud. These rollers are pressed together face to face by two levers and 
weights, which weights are made adjustable to any pressure required on the 
rollers by sliding weights on such levers to or from the fulcrum, The framing 
is simple and light, but standing on a broad base for firmness. The wringing 
process is performed between the bottom and second rollers, and so effective is 
its action that the united strength of two powerful men have faéled to extract 
one drop of water after passing once through these rollers. Tite elasticity of 
the india- rubber (or other similar roller) prevents breakage of buttons or injary 
toother fastenings on clothing. The second and top rollers are used as a 
mangle.— Not proceeded with. 

2442. F. R. MOSLEY, Birmingham, “ Lamps for burning paraffin oil and other 
volatile liquid hydrocarbons.”— Dated 22nd September, \>66. 

The pacentee claims constructing the circular wick holders or cases of the 
said lamps, of a tube upon which the circular wick Is fixed, the said circular 
wick being fed with oil by means of side wicks fixed and pressed nto contact 
with the circular wick by means of semicircular or other shaped clips or 
plates jointed to the circular wick case or holder, substantially as described. 


Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2413. C, W. SIEMENS, (reat George-street, Westminster, “ Improvements in smelt- 
ing metallic ores and in furnaces to be employed for that purpose.” — Dated 
20th September, 1866. 

The pateutee claims, First, producing cast steel and iron directly from the 
ore by exposing the ore in a more or less finely divided state to the action of 
intense heat, while regulated currents of rich hydrocarbons or carbonaceous 
gases percolate through the mass of ore in a transverse direction towards the 
heated surface, effecting its reduction and carbonisation, and enveloping the 
melting surtace of the mass in an atmosphere of reducing gases or flame, so as 
to prevent the reoxidation of the reduced metals. Second, the application for 
effecting the reduction of the metallic ore into steel or iron under the influence 
of intense surface heat of regulated streams of petroleum or other volatile 
oils, either by themselves or in combination with forced cnrrents of permanent 
car gases traversing the mass of ore under operation. Third, ren- 
dering the simultaneous reduction and fusion of iron ores effected by means of 
intense surface heat and regulated currents of reducing gases or vapours pass- 
ing through them continuously by supplying the ore by gravitation, so as to 
maintain the mass of ore upon the sides of the reducing chamber in proportion 
as it is converted and fused. Fourth, arranging the chamber in which the 
simultaneous reduction and fusion of the steel or iron is effected in such a man- 
ner that the ore descends through hoppers or shafts upon the sides of the 
chamber, so as to protect the walls or inclined surfaces thereof from the heat 
of the furnace and the corrosive action of the slags or cinders of the metallic 
bath by the interposition of the ore itself (substantially as described with 
reference to the drawings). Fifth, the arrangement of gas furnaces for pro- 
ducing the intense surface heat required in effecting the simultaneous and con- 
tinuous reduction of iron ores into cast steel or iron, substantially as described 
with reference to the drawings. 

2416. A. B. WALKER, Warrington, “Improve ments in brewing, malting, distil- 
ling, and apparatus employed therein,” — Dated 20th September, 1866, 

These improvements have for their special object the facilitating of the pro- 
cess of brewing or distilling by at P ing the ph in the gyle tun 
rooms, or the pt i diately sur g the gyle tuns, to that degree 
of temperature in summer or winter by which the process of vinous fermeuta- 
tion may be most successfully conducted, never allowing the temperature to 
rise above or full below that degree of temperature during which the azotic 
constituents of the worts become most speedily oxidised by the oxygen of the 
atmosphere ; and, further, the maintenance of that degree of suitability or uni- 
formity of temperature throughout the process of fermentation. 


the proper curves 























SouTH KENSINGTON Museum.—Visitors during the week ending 
April 13th, 1867:—On Monday, Tuesday, and Saturday, free, 
from 10 am. to 10 p.m., 7959; on Wednesday, Thursday and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1792; total, 
9751; average of corresponding week in former years, 11,369 ; 
total from the opening of the museum, 6,636,002 

Messrs, HAWTHORN’S CouPLED PassENGER LocomoTIvE. — In 
the hurry of going to press last week the following particulars of 
the passenger engines, engravings of which we gave in our last 
number, were omitted. The engines were constructed by Messrs. 
Hawthorn, for the North-Eastern Railway Company. The centre 
line of the boiler is 6ft. 84in. above the rails; the boiler contains 
197 brass tubes, each 2in. outside diameter, giving an external 
surface of 1085 square feet; the fire-box surface is 98 square feet, 
giving a total heating surface of 1183 square feet. The weight of 
the engine in working order is 24 tons 2 cwt., distributed as 
follows :—On the leading wheels, 10 tons 5 ewt.; on the driving 
wheels, 13 tons 17 cwt.; and on the trailing wheels, 10 tons. The 
engines are furnished with a tender on six wheels, The tank con- 
tains 2000 gallons of water and about two tons of coke. A 
clerical error or two occurred in the dimensions we gave of the 
engines. The cylinders are 16in. diameter and 22in. stroke, and 
the boiler barrel 10ft, 3in. long, i d of the di ions given. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


AcTIVITY AT THE IRONWORKS IN PREPARATION FOR THE HOLIDAYS: 
No Improvement in Demand : Apparent Anomaly in the Demand 
and Supply—Pi1G Iron: Tolerable Sales ; Prices Given—Inon- 
STONE TRADE: Fair Demand—CoaL: Dulness—HarDWaREs— 
REDUCTION IN TIN—TRADE IN BIBMINGHAM AND AT WOLVER- 
HAMPTON, BILSTON, WILLENHALL, DARLASTON, WALSALL, 
WEDNESBURY, DUDLEY, AND OTHER LOCALITIES—-THE Factory 
Buus: The It ters’ Deputation to the Home Secretary : 
Views of the Men—MANSLAUGHTER BY AN ENGINE TENTER—-THE 
CORPORATION OF WOLVERHAMPTON BuyING THE WATERWORKS 
OF THAT Town. 


THERE is very little that is new to report of the condition of the 
iron trade this week. Most of the works ee a, but they 
did so, not because they have many orders, but use they would 
all close for a week or nine days this (Thursday) evening. There 
is reason to fear that not many orders will be left in hand at the 
mills and forges upon which to re-commence work after the Easter 
holidays. More has been done in the past few weeks than durin; 

the other part of the year in the production of finished iron of a 

descriptions, and the best qualities are most in request; but the 
orders must come in better than during any other similar period 
this year if during the ensuing holidays more specifications 
accumulate than would enable the machinery to be kept in full 





operation throughout the whole of the ensuing week. Stocks of , 


finished iron are reported to be low on every hand, and merchants 
in this district are experiencing a brisk hardware demand, with 
difficulty in getting their orders executed with sufficient prompti- 
tude— not, however, b the i ters have so much, but 
because they have so little todo. Anomalous as this may appear, 
it is nevertheless the truth, for the Seog! of orders prevents the 
works from being kept on more than half-time, and therefore 
compels the delay of orders sent in during the early half of the 
week. 

Pig makers also assert that pigs are low of stock at the finished 
iron works; and itis a fact that in not a few cases extensive stocks 
of puddled iron have been cut up for the mills and forges. Some 
fair sales of pigs have been made recently. The prevailing prices are: 
Lilleshall £3 15s. for hot blast, £4 10s. for cold blast, £4 15s.; per 
ton for Nos. 1, 2, and 3, melting iron; Parkfield forge cinder 
£2 15s. per ton, Mill fields smelters, £2 15s. and mine pigs £3 10s. 
Good stone is in fair request. Coal is dull. 

Since the turn of the quarter there has been little more done in 
the hardware trades of this district, both on home and also foreign 
account; and we are happy to report a slight change in one of 
the metals much oa here. The price of tin, which went 
up £2 a ton on the 19th of last month, was reduced £3 on 
Monday last, thus leaving refined block £92 and common £89. 
It onl, however, be difficult to find a branch of trade in Bir- 
mingham which is not more or less dull. Orders are eagerly 
sought after, and executed in about a third of the usual length of 
time, from the fact that makers under an anxiety to keep their 
men at work have been making for stock, and are able to get the 
orders out of hand with unusual dispatch. Though not so active 
as might be expected at this time of the year, the metal trades of 
Birmingham are not quite so dull as last reported. The jewellers 
have afew more orders, but the fancy goods makers are doing 
comparatively little. The average work being done by workmen 
is from three to four days per week. 

In Wolverhampton the japanners and tin plate workers are 
doing a little more; altogether they make pretty full time. Busi- 
ness, it is hoped, will be stimulated by the reduction in the price 
of tin. The horseshoe trade is rather more active in the ‘‘ham- 
mered ” department for South America and Brazil. At the iron- 
foundries the demand for culinary utensils keeps good. The 
edge-tool and steel-toy branches have improved, and the hinge- 
makers report more favourable. Fine plate locks are in good 
= for export, but the pad and best cabinet branches are 

ull. 





In the heavy hardware, the ironfoundry, and the iron plate 
trades of Bilston, business is slack. The bg a or and tin-ware 
trades are depressed, except for bath and toilet ware for home 
use. 

The inquiry for ‘* Dutch ” locks is especially brisk at Willenhall 
just now; the makers report having received orders, chiefly from 
South America, enough to employ their workpeople for some 
months. The rim, dead, mortice, and pad branches are quiet. 

The ironfounders and electro-platers are busier, and the bit, 
spur, and stirrup branches are healthy. The Bloxwich awl-blade 
makers are only moderately employed, and the lock trade for India 
is slack. The saddlers and harness makers are not doing much. 

More is being done in Darlaston by the East India Railway 
Company having given out some extensive contracts for girders, 
bridges, and tanks. The inquiry for railway spikes, either the 
“*twisted,” or “‘dog-head” branches is anything but brisk. The 
prices for gun locks remain unremunerative, but the sei 
are rather busier. There is less being done in the making of nuts 
and screw bolts, and some employers have put their operatives on 
“*short time.” At Wednesbury the firms who are engaged in the 
production of railway plant are tolerably well off for orders, so far 
as it relates to the foreign department. The same remark applies 
to those manufacturers who are engaged in the making of nuts, 
bolts, and screws. The tube makers are doing a fair business 
for some markets, but in the gas branch trade, as may be expected, 
at this season of the year is getting slack. 

The demand for chains ant anchors about Dudley and Tipton 
keeps very slack. The spade and shovel makers are not busy, and 





the nailers of Sedgley, Cosely, and Gornal are but moderately | 


employed. 

It will be recollected that the ironmasters of England and Wales, 
called together by the Ironmasters’ Association of South Stafford- 
shire, assembled a few weeks ago at the Westminster Palace 
Hotel, and discussed the probable effect of the proposed legisla- 


tion of the Government with a view to bring the ironworks some- | 


what under the operation of the Factory Act, and that it was 
arranged that a deputation should wait upon the Home Secretary 
to express the views of the trade sometime after the Easter 
holidays. The Home Secretary has just fixed the 30th inst. for 
the interview. The appointment having been made for the next 
day after the reassembling of Parliament, it may reasonably be 
taken as an earnest of the determination of the Government to 
proceed with the proposed bills with every dispatch. 

The section of men who form what is termed the Birmingham 
District Trades’ Council, to whose meeting reference was made 
in last week’s ENGINEER, have again met. At that meeting a fire- 
iron maker named John Sale proposed that the report read at the 
last meeting should be ay in the form of a circular for circu- 
lation. He also thought it would be well to have a copy of the 
report sent to the Secretary of State (Mr. Walpole), and also to 
the borough members and other friends. ere was another 
matter to which he wished to refer, and that was—it was known 
to them that Mr. J. S. Wright had been to Welverhampton, and 
that there was a probability of the ch 3 of ce 0! 
Birmingham, b magreag aay and Sheffield uniting together to 
send a deputation to Mr. Walpole to do what they could to destroy 
the provisions of the Factory Act. He thought, therefore, it 
would be very desirable to send the circulars to those who were 
favourable to the Act, and he also thought that in union with 
Sheffield and Wolverhampton they should communicate with Mr. 
Walpole and inform him, if necessary, they would send a depu- 
tation to support their side of the question before him. e 
resolutions, however strongly worded, would lose a little of their 
effect if they were not supported in person by a deputation; and 
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as the matter was one of vital interest to them, he thought ques- 
tions of expense should not stand in the way. Why, there was 
one provision in the bill which alone was worth all the trouble 
and expense they might go to— that was the educational clause— 
which provided for the instruction of children employed in work- 
shops. There were some people who said that with a reformed Par- 
liament they would get compulsory education, but he pointed out 
that in New South Wales, aw there was universal suffrage, a pro- 
posal of this kind met with great hostility. Therefore, he believed 
compulsory education might be a great way off yet, and he believed 
in this country it would meet with great opposition. Look at the 
position taken by the Rev. Grantham Yorke the other day. He 
declared that he would not be a = to the establishment of a 
system of education which in fact was not founded on some 
sectarianism or other. The country would be split up with diffe- 
rences, and therefore he held the educational clause in the Fac- 
tory Act was worth all the trouble and expense they could go to. — 
Daniel Bailey (rivetter) in supporting the resolution, questioned 
whether it was the ignorance of the people or the selfishness of 
those gentlemen who were opposing that bill that were most to 
blame for the present state of things. The resolution was carried 
unanimously. 

Joseph Wood (tailor) moved that that meeting viewed with 
satisfaction the Factory Act before Parliament, and ventured to 
hope that its provisions would be extended and made applicable to 
all f ae for which the Workshops Bill was intended, that the 
said Workshops Bill should be withdrawn, and that the council 
aa itself to do all in its power to assist in carrying the measure. 

e read lengthy extracts from evidence given as to the umount of 
rogm and quantity of air which were requisite in workshops for 
the preservation of the health of the workpeople; and said that 
instead of there being 600 cubic feet of air in the workshops of 
Birmingham for each person he was almost going to say there was 
hardly 100. He spoke from his own experience of the workshops 
in his own trade, and he said the condition of some of them was 
disgraceful. How people worked in such dirty places wasastonishing 
to him: and he believed that the remark applied to other trades as 
well as his own. He hoped that they should get the Factory Act 
extended to Birmingham; and also hoped the appointing of the 
inspector would not be left in the hands of local authorities, but 
that it would be held by Government. The resolutior. was carried. 
Mr. Sale then moved, and it was resolved that copies of the resolu- 
tions and the report be forwarded to Mr. Walpole, and that he be 
informed that a deputation would wait upon him, if it should be 
necessary, to support the Factory Bill now before Parliament. 

The corporation of Wolverhampton have become the purchasers 
of the New Waterworks Company of that town. The company 
was formed chiefly by Manchester capitalists, and Mr. Moon, 
chairman of the London and North-Western Railway Company, 
with Mr. Bancroft, another director, have been the chief directors 
for some time past. When the company was started they pur- 
chased the works of a company previously in existence in Wolver- 
hampton who was unable to furnish more than a partial supply- 
but during the greater portion of the seven years the new com- 

ny has been in existence an abundant quantity of water has been 

orthcoming, obtained chiefly from a watercourse, and also from 
sinking into the rock at Tettenhall, at an elevation sufficiently 
high to force it to the highest parts of Wolverhampton, and 
Wolverhampton is much higher than Birmingham. The company 

as been for some time past supplying, not only Wolverhampton, 
but also Bilston and Willenhall, and one or two other places in 
the parliamentary borough of Wolverhampton, out of which place 
the South Staffordshire Waterworks Company have been kept by 
virtue of an arrangement which required the payment from the 
Wolverhampton Company of a sum of £400 per annum. The 
corporation of Wolverhampton have had the right of purchasing 
the works of the Water Company to the exclusion of any other 
customer, and the directors of the Water Company having come to 
the conclusion that the corporation ought now either to avail 
themselves of their priority or else abandon it, lodged a bill re- 
quiring the corporation to purchase within a year. Upon this the 
corporation and the company commenced negotiations with a view 
on the 4 of the former to purchase, for they were not prepared to 
fight the company, with no beneticial prospect in view. Ulti- 
mately it was arranged that the works should pass into the hands 
of the corporation upon the corporation agreeing to pay the com- 
pany’s liabilities upon the following terms, viz., 1868, 24 per cent; 
1869, 2} per cent. ; 1870, 3 per cent. ; 1871, 34 per cent.; 1872, 
4 per cent.; and thence forward 4 per cent. in perpetuity upon the 
ordinary share capital of the company, but without capitalising ; 
and the foregoing payments to be made subject to the debenture 
debts, and also to the preference stock of the company. The 
balance sheet of the company for 1866 was to be the basis of the 
arrangements. It should be stated that the company at their last 
division showed that they had earned enough, after paying all the 
liabilities of the year, to divide a net > per cent; which is the 
highest dividend that has been paid. Theconcern also showed an 
increased revenue from new customers of £500 a year, and more 
than this progressive increase is confidently expected with the 
lapse of time; so that although the purchase involves a liability 
of payment of £200,000, the transaction it is believed will prove 
in every way beneficial to the town. 

At a coroner’s inquest held in Brierley-hill, on Friday last, on 
the body of the. man Underwood, who was killed at Messrs. 
Matthew’s colliery, Brierley-hill, under circumstances already 
reported in THE ENGINEER. The engine tenter was committed 
for trial for manslaughter. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: Prospects of the New Quarter : Improved Feeling : 
Influence of Political Complications: Rail Contracts Looked 
Forward to: Foreign Houses Making Inquiries : Miscellaneous 
Home Orders—Tix PLates—TuHe Steam Coat Trape: Unfa- 
vourable Weather : The Spanish Difiiculty—Hovust Coat—Coxke 
TRADE: The Reduction in Wages—THE GLAMORGAN IRON AND 
CoaL ComPANY—THE RHYMNEY Raitway BILL—OLpcAsTLe 
Tin PLaTE WorKS—UNITED MERTHYR COLLIERIES COMPANY 
QUARTERLY MEETING OF TIN PLATE MAKERS -TRADE OF THE 
SouTH WALES PuRts. 


THE iron trade of the district is entering upon another quarter, 
and, as far as it can}be ascertained, future prospects are not dis- 
couraging. There is evidently a more cheerful feeling pervading 
the trade generally than was the case a month or six weeks ago, 
and both the large and small makers are less despondent than 
they were a short time back. The threatened political complica- 
tions on the Continent have been a slight check upon this im- 
proved feeling, but all are agreed that, provided peace is main- 
tained, there cannot be a doubt of a considerable addition to 
present engagements, and to no district will this be more wel- 
come than South Wales, where makers for the last eighteen 
months have been sorely tried to find employment for their hands, 
and prevent their vast establishments from being altogether 


| stopped. Only a few additional orders have as yet been received 


since the commencement of the quarter, buyers being still par- 
ticularly careful not to enter into engagements that will 
exceed their actual wants, and it is evident that they have carried 
out this determination to the letter. The contracts for railway iron 
expected to be in the market soon are rather eagerly looked forward 
to, and there is little doubt that the greater portion of them will find 
their way to this district. Whenever rail specifications arejoffered 
Welsh makers, from the fact that special attention is paid to this 
branch of the trade, are ye red fortunate, and if the antici- 
pated movement in the demand takes a, there is no reason to 
think that they will be less successful than heretofore in securing 
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contracts. Foreign houses are making a good many inquiries, and 
they report that there is every probability of additional business in 
a few weeks time. Not many of the miscellaneous home orders 
which hay» appeared have come to this district, but when these are 
given out freely, South Wales is benefitted by Staffordshire taking 
a larger quantity of Welsh pig. 

For tiv-plates there isa tolerably good demand and the works 
arein regular employ. The quotations of the quarterly meeting are 
not obtained, but there isa nearer approximation to them than for 
scms time past. 3 

The slight improvement which had commenced to mauifest 
itself in the steam coal trade has received another check, consequent 
upon the boisterous weather of the last few days, which put an 
almost complete stop to trading operations at the various docks. A 
number of vessels laden with coal have had to put back from sea, 
and until a fair wind sets in the departures will be few and far 
between. Steam coal proprietors are not complaining quite as 
much as they did a few weeks ago of the want of activity in the 
demand, and indications are not wanting that foreign buyers are 
beginning to enter the market with more freedom. French houses 
are taking considerable quantities, and Italy would be a larger 
customer had it not been for her unfortunate financial difficulties. 
With the Spanish markets there is a fair business doing, aud some 
degree of anxiety is felt as to the result of the present negotiations 
with that country, for should a rupture take place the consequences 
would be serious to many branches of trade. On the other band, a 
war with Spain would no doubt lead toa larger consumption of 
steam in our own vavy. 

Quietness is observed in the house coal trade, although there are a 
good many coasting orders on the books. 

Coke commands a limited sale, and stocks keep rather heavy. The 
cokers who turned out against the proposed reduction in wages 
have in several instances submitted, and gove in at the reduced 
scale, 

Notices have been issued requesting creditors of the Glamorgan 
Irov aud Coal Company (Limited) to send in the particulars of their 
claims to Mr. Levey, the liquidator, by the 2nd of May. A partial 
resutcitation of the concern is attempted by an independent com- 

any. 

‘i The passing of the Rhymney Railway Bill by the committee of the 
House of Commons, in spite of the opposition of the Great Western 
Railway Company, enables them to utilise their Cardiff Bate Dock 
Branch for passenger traffic in connection with the low-water pier, 
to be built by the Bute Trustees, and also gives them running 
powers over the Great Western to Hirwain and Aberdare, thus afford- 
ing, when their independent line from Cardiff to Caerphilly is 
completed, a second direct route to Hirwain and Aberdare. 

The Oldcastle Tinplate Works at Llauelly, recently erected, are 
now in active operation, under the management of Mr. Davies, 
whose practical knowledge and energetic application augur well 
for the good-working of the concern. Mr. Mayberry is the cashier 
and managing secretary of the concern, and there is every reason to 
expect that the Oldcastle brand will soon make heading and esta- 
blish itself substantially in the market, both at home and abroad. 

Vice Chancellor Wood has appointed Mr. Cape (of Cape and 
Harri) liquidator (with Mr. Dixon) of the United Merthyr Col- 
leries Company, Limited. 

At toe quarterly meeting of the tin-plate trade, held at the Bell 
Hotel, Gioucester, Mr. Woodruffe, of the Machers works, Mon- 
mouthshire, in the chair, there was a good attendance, makers being 
well represented and the buyers present were Messrs. Nash and Co., 
Liverpool; Messrs. French and Smith, London ; Messrs. Mitchell 
and Phillips, and Messrs. Von Dadelszen and North. The accounts 
received from the different works were on the whole decidedly satis- 
factory and encouraging, and the establishments were, as a rule, 
well employed. Stocks are light in the hands of makers, and of late 
orders have been coming in more freely than for some time past. 
The American demand is improving, and there is e very probability 
that the requirements of that country will be fully equal to last year, 
which is a matter of great importance to the trade, as_three-fourths 
of the plate exported in 1866 were sent tothe United States. From 
the other foreign markets there is av average inquiry, and home 
buyers were making considerable purchases. It was unanimously 
resolved that old prices should be confirmed, and list quotations re- 
main ason the previous quarter day. A letter was read from Mr, 
Gilbertson, pointing out the injurious tendency as regards the tin- 
plate trade of the Factories Bill now before Parliament. After a 

iderable discussion it was resolved—‘ That the chairman, Mr. 
Coaway, Mr. Flower, and Mr. Gilbertson be appointed a committee, 
for the purpose of taking such steps as may by them be deemed 
necessary in the interest of the tin-plate trade, in conjunction with 
members of other trades, to obtain a modification of the clauses 
of the Factories Bill now before Parliament.” 

The returns of the trade of the South Wales ports for the month 
YP ae this year and the corresponding month of 1866 are as 

ollows :-— 





EXPORTS OF COAL. 


March, 1857. March, 1866. 








Tons. 
Cardiff .. ° « eo 162,058 
Newport.. + es 41,117 
Swansea .. e oe ° 51,146 
Lianelly .. os ° oe . .* 14,604 





SHIPMENTS COASTWISE. 


March, 1867. March, 1866. 






Tons. Tons. 
Cardiff ow + 64,036 85,277 
OW. cc ve ee 52,578 «ce co co co eco 54,563 
Swansea.. BB,1NS 2c co co ce. co 27,2306 
Llanelly .. 19,430 eo 21,584 


Newport also exported 12 422 tons of iron; Cardiff. 12 677 tons of 
iron, and 3,26 tous of patent fuel; and Swansea, 252 tons of iron, 
aud 9912 tons of patent fuel. A large proportion of the iron exported 
from both Newport and Cardiff was sent to the Uuited States. 





THE IRON, COAL, AND COKE TRADE OPERA- 
TIONS OF SOUTH YORKSHIRE. 


(From our own Correspondent. ) 


THE IRoN TrAvDE: Decidedly Healthier: Caution in Giving Out 
Orders: Competition Keen; Engagements on Low Rates: The 
Continental Vrade: The American Demand : The Rotherham 
District: Midland and Parkgate Works —THE SHEFFIELD 
Trapes: Little Animation ABANDONMENT OF THE SHEFFIELD 
AND Buxton LinE—THE Coat TRADE: Rather Quieter: Fearful 
Accident at the Brightside Colliery : Kive Men Killed : Inquest-- 
DISCOVERY OF A NEW COALFIELD IN CHESHIRE. 

Tue iron trade in this district is decidedly healthier than for the last 

few months, and a gradual improvement bas set in. Merchantscon- 

tinue extremely cautious in giving out orders, whilst competition is 


very keen, and engagements, although entered into more freely, are | 





€ncouraging tendency in most instances, In the Rotherham district 
there is a continued improvement in the trade, At the Midland 
Works they are working full time, and all the departments are brisk 
with the exception of the hammer. At Parkgate the merchant and 
plate mills are busy, but the rail mills are languid. The stove, grate, 
and fender trade is not so brisk as was auticipated, owing, no doubt, 
in a great measure to the unsettled state of the building trade in 
many parts of Yorkshire. The boiler makers, geuerally, are well 
employed, and at the Victoria Boiler Works, Barnsley, a brisk trade | 
is os done, as for some time past, and at other works activity pre- 
vails. 

There is very little animation in the Sheffield trades, and no 
improvement can be reported. From the home markets orders are 
small in nearly all branches. The threatened rupture between 
France and Prussia on the Luxemburg question has retarded orders | 
from German markets. The American orders are small, and whilst 
the heavy shipment of goods that were made iu anticipation of the 
new tariff are beingcleared out business with thatcountry will remain 
languid. The Australian, South American, and other distant 
markets are also very quiet. The members of the Fork-grinders’ 
Society have declared their intention of working only four days 
per week until the committee think it advisable for them to go on 
full time. In the cutlery branches a consi le of men 
are unemployed, whilst others are only working short time. There 
is no alteration in the file trade; in sheep shears and edge tools 
there is not much doing, but a better trade is expected. In the 
Britannia metal and silver-plated trades dulness prevails, and the 
saw trade is also languid. An agreement has been made between 
the London aud North-Western Railway Company and the Man- 
chester, Sheffield, and Lincolushire Company, by which the pro- 
posed line from Sheffield to Buxton is abandoned, the North-Western 
being allowed to run their trains to Sheffield over the Manchester, 
Sheffield, and Lincolnshire live, and to have station arrangements 
of their own. 

The coal trade cannot be quoted so brisk as heretofore, though with 
London and the southern markets there is stilla brisk trade. With 
the manufacturing districts of Laucashire and Yorkshire there is a 
fair business, but not near so large as at this time of former years, 
owing to the depression in trade there. 

A fearful accident occurred on Friday night last at the Brightside 
colliery, situate near the railway station at Brightside, Sheffield, 
belonging to Messrs. Unwin and Shaw, by which five men lost 
their lives. The deceased men were about to commence working the 
“ night shift,” and were the first party to be lowered down the shaft 
after the “day men ” had left the pit. he men entered the cage or 
chair, used to draw thecoal from the bottom of the shaft, and had 
only been lowered a short way when the rope suddently snapped 
and ihe cage and its occupants were precipitated to the bottom of 
the shaft with fearful rapidity. Several men entered thecolliery by 
what is known a3 the “drift way,” and at the bottom of the shaft 
found the cage »mastied to atoms and the men all dead, with their 
bodies frightfully mutilated, one man’s head being almost entirely 
cut off from the trunk. The other cage, which was being raised 
whilst the other was lowered, was also at the pit-bottom broken to 
pieces. The rope was constructed of wire, and was about an inch 
and a quarter iv diameter, and during the whole of the day it had 
been in constant employment, drawing up cages uf coal a great deal 
heavier than the men. The inquest was opeued ou Saturday after- 
noon at the Bridge Inn, by J. Webster, Esq., coroner. No evideuce 
as to the cause of the accident was taken, aud after the bodies had been 
identified the inquest was adjourned, in order to give the Govern- 
ment inspector au opportunity of being preseut. The bodies were 
recovered on Saturday morning. Tne uames of the men are as follow: 
—Thomas Bates, 60 years; James Fox, 42; George Fox, 87; John 
Goldshaw, 27; aud Joseph Burgio, 17. Ail were married with the 
exception of the latter. 

The River Dee Company, on Saturday morning, received informa- 
tion to the effect that a seam of coal ten feet thick had been struck 
upon their property in the vicinity of Queen’s Ferry. Some time 
since a firm which had entered ioto preliminaries for the purchase 
of the estate forfeited a sum equal to 10 per cent. of the purchase. 
It is said that the company will be benefited to the amount of half its 
present value by this unexpected discovery. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 


(From our own Correspondent. ) 





THE GOVERNMENT AND THE RAILWAYS AND TELEGRAPHS—THE 
Mempuis (s )—KEIGHLEY AND WorTH VALLEY RaILWAY—THE 
BLACKBURN IRON TRADE—MERSEY Docks AND Harbour Boarp 
—THE CLEVELAND IRON TRADE. 


Proregssor STANLEY Jevons has read ar interesting paper to the Man- 
chester Statistical Society on government systems of conveyance. 
The professor said a government telegraph system would present 
great advantages from its unity, economy and comprehensive char- 
acter. In country districts telegraphs could be placed in the post 
offices at a very slight cost for rent or attendance, so that a govern- 
ment department could gather business from places to which any one 
of several competing companies did not find i! profitable to extend 
its wires. ‘The number of telegraph stations in the United King- 
dom in 1863 was ouly 1755, while there were in 1865, 3454 money- 
order post offices, and 16,246 receptacles for I-tters. The number of 
private telegraphic messages in 1862 (2,676,352) bore but a small 
ratio to the number of letters in that year (65,471 00). When, how- 
ever, we consider the vastcapital involved in railways and the in- | 
tricacy of the arrangements required to conduct the traffic, we must, | 
the professor thought, see the dangers of management by a depart- | 
ment of the government. 


The fine new steamer Memphis, built by Messrs. C. and W. Erle | 





| and Oo., of Hall, has left the Humber for L mdon, where she will 





in many instances accepted on very low and scarcely remunerative | 


rates. The threatening aspect of affairs on the continent has had 
the effect of retarding orders from continental markets, whilst the 
home trade is very little improved; but when the monetary diffi- 
culties of the railways have been smoothed over we shall probably 
havea return of activity on home account. The orders from Ame- 
rica are nt near so numerous as before, but this will cause littlesur- 
prise, considering the heavy shipments which were made from this 


side of the Atlantic a short time ago in anticipation of the new tariff; | 


take in a cargo for the Mediterranean. The Memphis has been built | 
for Messrs Mossand Co., of Liverpool. Ina trial trip from Hull 
Roads to the Newsam lightship and back, the Memphis attained a 
speed of ten andahalf knots per hour. 

The Keighley and Worth Valley Railway, which unites the valley 
of the Worth with the Midland Railway at Keighley, was publiciy 
opened on Saturday when excursion trains were run from Brad- 
ford, Bingley, and Keighley. The length of the line is tive miles. | 
The first sod was turned by Mr. J. Holden, M.P., on Shrove Tues- | 
day, 1865 Some urexpected difficulties arising out of the nature | 
of some portions of the ground caused the delay iu the works. | 

The strike in the iron trade at Blackburn is practically at an end 
The places rendered vacant by the strike have been filled up. | 

The preamble of the Mersey Docks and Harbour Board Bill | 
—_ powers) has been declared proved, but the Parliamentary | 

ommittee required the insertion of a clause obliging the board to | 
specify separately in their accounts the amount granted under each | 
separate Act of Parliament, so as to prevent the recurrence of such a 
grave irregularity as the application of borrowing powers given by | 
one Act of Parliament to works undertaken under another, and to | 
avoid the grouping of different accounts together as was done in the | 
published accounts of 1864 and 1865, The additional borrowing 
powers conceded by the bill amount to £1,100,000. 

An important movement has been made by railway shareholders 
in the Mauchester district in the formation of a Shareholders Defence 
Association. Mr. G. Wilson, d-puty-chairman of the Lancashire 


| and Yorkshire Company, has addressed a meeting of the promoters 


aud until the stocks of American merchants are greatly reduced the | 


trade will no doubt belanguid. Notwithstanding the difficulties of 
the railways there are some good orders to hand for rails, both of 
steel and iron, but the former are most in vogue, their superiority and 
greater durability having been satisfactorily tested some time since, 
There are some fair inquiries for plates for sbipbuilders, with an 


of the movement. Mr. Wilson strongly deprecated the construction 
of more new lines, which, he said, could not be made to pay more 
than 2 or 2} per cent. on the outlay attending them. ; 
In the Cleveland district most of the furnaces are in full work, 
bat the deliveries of pig and other iron has been somewhat interfered 
with by the enginemen’s strike on the North Eastern Railway. A 
few orders from France and Holland have been taken. Inquiries for 
forge iron continue, but the prices offered are not very favourable. 
‘the foundries are tolerably well supplied with orders, and there is 


a little more inquiry for railway castings, gas, and water 
Railway iron is in tolerable request. The industrial topic of the 
week has been the North Eastern Railway and its labour difficulties, 





PRICES een METALS, 
1867. 























1866. 
CoppeR—British—cake andtile,| £ 8s. d. £58. dj £ 5, 1966, & a, 
toi 0.. 18 “0 ‘6| 90 “6 .. 91 “0 
0.. 80 0 0] 92 0 0.. 94 0 O 
0 0.. 8 0 0/ 95 0 0.. 96 0 oO 
0 0.. 91 0 0) 99 O O..101 0 6 
0 0.. 8710 0| 92 0 0..95 0 0 
00.000) 000.00 0 
Spanish Cake ...scecccesees | 73 0 0.1.75 0 0] 84 0 0.. 85 0 0 
Slab. for prod. 96 per cent. .. | 71 0 0.. 71 10 0) 83 0 0.. 0 0 6 
YELLOW METAL, per lb. ..000./ 9 0 7 O O7]) 0 O 7% O 08} 
'RON, Pig in Scotland, ton...... | 2 12 0 cash | 4 0 O cash, 
Bar, Welsh, in London ....../ 615 0.. 7 0 0) 715 0.. 8 0 06 
Wales........} 6 0 0.. 6 5 0} 612 6. 615 6 
Staffordshire.. 710 0.. 715 0] 610 0... 0 0 9 
Rail, in Wales .....sseeceees 517 6.. 6 6 0] 612 6. 615 0 
Sheets, singlein London ..../ 915 0.. 0 0 0) 1010 0.. 0 0 06 
Hoops, first quality,...e.000.| 815 0.. 9 0 0) 910 0.. 915 0 
Nailrods...scccsoes 710 0.. 715 0} 810 0.. 815 0 
Swedish .....cccccccccecee | 10 2 6.- 1010 0] 31 10 0.. 115 0 
LEAD, Pig, Foreign, per ton.... | 19 0 0.. 19 5 0| 20 5 @., 2010 0 
Bnglish, W. B..cccccccccccce | 271 15 0.. 22 O 0) 22 0 0... 0 0 @ 
1915 0.. 20 0 0; 2015:0.. 21 5 0 
2) 5 0.. 2010 0) 22 0 0. 0 0 0 
4% 60(20.. 0 0 0 315 0. 000 
21 0 0.. 21 5 0/22 00... 000 
29 0 «0.. 30 0 0) 29910 0.. 0 0 6 
28 0 0.. 30 0 0 28 0 0., 2915 @ 
2415 0.. 25 0 0) 2415 0., 25 0 9 
617 0.. 0 0 0} 70 6.. 0 0 © 
21 0 0.. 0 UO O} 2410 0, 2415 O 
23 00.. 0 0 0; 3! O 0., 32 0 O 
eee. ©6686 Ga. 8 O68 
15 00. 000 000. 0006 
000. 0 0 0) 15 5 0. 1510 0 
411 @. 000) 4£423060.. 43 06 
451%. 46 60) 400.. 00 0 
470. 00 0) 420. 000 
[480.666 4764. dh 6 
. 410 0.. 0 0 0| 48 0. 412 0 
Refined, in blocks..........| 412 0.. 0 9 0} 410 0.. 414 0 
TINPLATES, per bx of 225 sheets 
IC COBC. cc ccccccccccccccece 846.360 366. 13976 
IX ditto...cecccces ooo | 210 6. 212 Of 112 6. 1213 6 
IC charcoal . eee 110 0.. 112 0) 113 0. 1M 0 
IX Aitto. cccccccccccccccccee | 116 0.. 11S Of} 119 0.1. 2 0 6 
PRICES CURRENT OF TIMBER. 
1867. | 1866 1867. 1868 
Per load— £4 &)2 8 258) Per load— 4045 £24 
Teak .ccceeeeeeee 9 O10 10 |11 10 1210 | Vel. pine, per reduced C. 
Quebec, red pine .. 3 0 410} 3 5 415 | Canada, Is quality 17 01910 17102 0 
yellow pine... 215 310] 2135 310 ud do... 12 013 0 19101410 
8. John's N.B,yel.. 0 0 0 O}] © © O © | Archangel, yellow. 12 013 0 13 O18 lo 
Quebec,onk, white... 5 5 6 0} 5 0 Sl | St. Petersburgyel. UlOL 6 Wll oO 
+ 310 410] 4 5 415 | Finland ... 0. 3 090 8 O10 ¥ 
Memel 0 006 O| 0 O O O!}| Memel .......... 00060 00 0 ¢ 
+ 310 0} 310 5 © || Gothenburg, sel... 9 01010 9 O11 0 
Dantaic, oak «+ 310 6 Of} 310 6 OO} white 8 6 5810/8 OM w 
+ 3 0 310} 2 5S 310 || Gefle, yellow...... 9 O11 0 10 O11 
Memel, fir 3 0 310/ 3 @ 31 || Soderhama ...... 9 VIO FW o 
Riga ..... + 30 3 5) 3 5 31> | ChristianiaperC. 7 
Swolish ..........217 2 3] 3 5 210 13h. by 3 by 9 18 022 0 18 Of 0 
Masis, Qued rd.pine 6 0 8 0} 6 lv ty a yellow i. § | 
Lpine5 0 6 0) 5 O 0 | Deck plank, Dat 
yates 6 001006 Ol porate tenet Ol 1 4 OM 1 6 
Lathwood,Dantafm. 410 510] 510 6 10 || Staves, per standard M. 
St. Peter's 610 7101/7085 0 | Quebec pips...... 80 085 0 86 OS O 
Deals, per €,, 12f 5 oR cuits ‘ puncheon 20 021 0 2 0235 0 
elec, whispruce 02 ¢ c own - q 7, 
aitnsinase ts 191510/13 015 0, pip Sronn } 1700 190 ©1700 190 0 





CHATHAM DockyaRD,—The present dockyard covers ninety acres 

-the extension works will occupy 380 acres! One basin alone 
will be more than one third the size of the whole of the present 
dockyard. There will be three basins, with each 30ft. of water at 
high water neaptides. The repairing basin will occupy twenty-one 
acres ; the factory basin twenty acres ; the fitting-out basin, with 
a lock, thirty-three acres. These basins will be mainly made from 
the old creek ; but at the lower end of the works eighty acres will 
be recovered from the Medway, for the great basin, the lock, quays, 
buildings, &c. Communicating witu the repairing basin will be 
four immense docks, each 500ft. long. The factories for this dock- 
yard of the future will cover a space 1000ft. by 540ft.—or about 
fourteen acres of buildings.—Chatham News. 

CASELLI'S PANTELEGRAPH— introduced some ten years ago—does 
not appear to have made the rapid progress of machines which at- 
tempt less perfect results; but we see it noticed among the variety 
of instruments now used in France, As our readers may perhaps 
remember, it produces a fac simile of the dispatch as written by the 
sender on a non-conductivesurface with a chemical ink, which. gives 
a conductive quality to the portion covered by it. The document 
is fed by clock-work under the point of a pendulum, which forms 
part of the circuit and oscillates in exact time with a similar 
conductor at the receiving station —the latter receiving the current 
through a sensitised paper placed like that through which the 
sending current is transmitted. As the transmitting pendulum 
swings over the face of the dispatch. the current, passing through 
the conductive part of the surface only, transmits to the receiving 
paper a correspondent succession of marks, and as the dispatch 
is fed forward a thread’s breadth at each oscillation, the receiving 
yaper consequently presents a fac simile of the hand-writing, 
drawing, or any figure traced upon the transmitting paper. - -Scien- 
lific American. 

DAYLIGHT IN THE MINES.—A magnesium hand-lamp has been 
made on Mr. Larkin’s principle; and, as we have seen and examined 
it, we may here briefly describe its peculiarities. The magnesium 
is not supplied to the light in wire or ribbon form, requiring some- 
thing like clockwork in its management. The metal is in the 
form of a granular powder, either alone or mixed with sand, and is 
merely supplied by a tap through a tube to the flame of a spirit 
lamp, which ignites it; and the instant that the magnesium smoke 
is formed, it pas-es off through a funnel or chimney, which meets 
it at the spot where it is formed. The lamp or lantern, therefore, 
is kept almost entirely free of smoke, and the light isin no degree 
obscured byit. Much of the smoke is arrested in the chimney, 


| and a condenser is being applied to it, whereby this may be still 


more effectually accomplished. The magnesium powder, though 
considerably cheaper, we are told, in use than the wire or ribbon, 
is still rather costly, being five shillings an ounce ; but, manufac- 
tured on a large scale, the price would be much less; and we 
would suggest that experiments should be tried with lime, a 
mixture of which with the magnesium powder might, perhaps, 
economise the expenditure, by yielding a light equal to the 
magnesium light with half the quantity of the metal. The 
phenomena of the lime-light, though produced upon a different 
principle, and those of lime, indeed, even in the crucible on the 
fire, certainly give feasibility to such a suggestion. The lime, 
should be anhydrous, and not the soft and clinging slaked lime. 
The light given by Larkin’s ro is splendid, and in its power of 
displaying colours closely resembles daylight. It is now proposed 
to apply this very portable lamp in the exploration of the roofs of 


| coal-mines, every crack and crevice of which could been seen by its 


means, so that where any danger existed lives could be saved,—and 
the lives lost in mines from roof-falls is said to be as three to one 
lost by explosions. Railway tunnels might thus also be examined, 
and cavernous spaces, generally, explored. The lamp is not 
much heavier than an ordinary Davy, and the light can be raised 
and lowered instananeously by the mere turning of the tap, so 
that it is completely under control, and need not be used a single 
moment except when wanted, as thespirit-lamp, when lighted and 
screwed on, sets fire to the magnesium as fast as it is supplied to 
it through the tap. The management, therefore, is both simple 
and economical. We should think this lamp very suitable for 


photopraphic use, if, as is said, portraits can be taken by means 
of magnesium light,—Builder, 
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THE FRENCH INTERNATIONAL EXHIBITION 


ResUMING our description of the buildings in the 
Champ de Mars, we must again make a retrograde move- 
ment from the Creusot building to the Porte de PUni- 
versité, situated at the very corner of that part of the 

rk which we are now describing, opening on the quay 
at the side nearest Paris. We do so in order to be able to 
take the line of sheds and separate buildings running 
parallel to this north side of the Champ de Mars, just 
within the boundary, which are almost exclusively devoted 
to subjects which will interest our readers, The Creusot 
shed is one of this range ; but, as we reached it at the end 
of our line crossing the park in another direction, it came 
into our er. of last week. To the visitor entering, 
as many do, by the Porte de TUniversité, two great 
white plaster buildings present themselves, shutting out 
all view of the park beyond, they are “ Photographies,” 
neither of them are finished; that to the right, with 
“Numa Blanc ” in large letters on its cornice, bemg in a 


most backward state, and seemingly at a standstill. The 
other edifice is the property of a company. It is 
more forward, and the company are already busy. We 


believe they are concessionaries for all the photographing 
work to be done within the building. Leaving them to 
themselves for the present we will turn to the left along 
the great annexes of French machinery above alluded to, 
The first building just within the gate is that of the Com- 
mittee of Coal Mines of the Loire, a wooden structure, 
painted black, and meant to represent the head gear or 
~charpente” of a coalpit; according to French arrange- 
ments, it bears in gilt letters on the cornice the names of 
the various mines it represents, and on the outside and 
around it are specimens of coal and coke, some of the latter 
of very fine quality; one grand specimen secured to the 
side of the house is 5ft. long and more than 3ft. in circum- 
ference. Opposite the entrance is a shed covering a beau- 
tiful model of the buildings and winding-gear at the head 
of the St. Louis Pit in the mines of the St. Etienne Coal 
Company; all the main framework is of iron, and the 
construction will deserve from us a further special notice. 
On entering the building one cannot but be struck with 
the vast amount of information it contains in so small a 
space; in fact, not only is it the exhibit of six or eight 
coal mines, but it is a treatise on coal mining in itself 
which cannot fail equally to interest both the professional 
and the uninitiated visitor. Opposite the door is a large 
model of the workings on the great 40ft. seam of the Loire 
Coal Mine Company, showing two of its pits in part sec- 
tion to the surface with their machinery, and the seam 
itself with its excavations laid bare at different levels. 
The system on which this seam is worked is that of “ rem- 
blais,” or fillmg in with waste from the surface, and one 
of the two pits is used for the purpose of sending down 
this material, whilst the other serves as the ordinary 
winding pit; of course the former is placed sv as to cut 
the seam at as high a level as could conveniently be ob- 
tained, whilst the winding pit takes it at as low a part of 
the workings as possible, the “trade” on the ways under- 
ground is therefore all down hill. This system of *‘ rem- 
b/ais” is very general in France now, the high value of 
coal and the great thickness, though small extent, of some 
of the seams being favourable to the plan. To prop a 40ft., 
or even a L5ft. seam with timber, as we do our thinner ones, 
would be quite impossible, and sufficient pillars for sup- 
port would absorb balf the coal, whilst to leave cavities of 
from 15ft. to 35ft. high to fall in as they liked would be 
ruinous to the mine ; in fact, practically speaking, the plan 
of filling in with waste is the only one which can be 
adopted under the physical circumstances as associated 
with the high value of the coal. The sections given by 
this coal company of the Loire show six seams of the fol- 
lowing thicknesses, taking them downwards from the sur- 
face, viz., first, 6ft. 6in.; second, 39ft. Gin.; third, 4ft. 4in.; 
fourth, 9ft.; fifth, 7ft. Gin.; and sixth, nearly 3ft.; the 
extent and regularity of the deposit, however, as at 
Creusot, do not compare advantageously with those of 
English coal-fields. This mine, besides several plans and 
sections of its workings, gives a drawing of a direct-acting 
pumping engine in use at one of its pits. g The cylinder is 
inverted over the pit’s mouth, the piston rod being con- 
nected directly with the wooden pump rods, the weight of 
which is taken by a balance at the end of a beam of boiler 
aH work—in fact, an engine beam instead of a “ balance 
wh;” the valve gear, so far as we could make it out from 
the distance at which it was placed, is cf the ordinary 
Cornish type, with arrangements for working with 
a cataract; we purpose giving further details of this 
engine. The St. Etienne Coal Company, who exhibit the 
model of the coal pit arrangements already alluded to out- 
side the pavilion, have within it a model of their machinery 
for making patent fuel. Most French mines do a large 
business in this way now, both on account of the scarcity 
of fuel and of the large percentage of slack which most 
of their coals make; the samples shown by this company 
are execllent, the blocks being in general made much 
leiger than we make them. Some idea of the high price 
of fuel may be formed from the fact that an inferior 
article made by this company, from slime from the wash- 
ings 80 per cent., pitch (dry) 6 per cent., and cinders 14 
per cent., is sold at the works for 15s. per ton: whilst 
the ordinary fuel, consisting of breeze 87 per cent., pitch 
(dry) 54 per cent., and cinders 74 per cent., brings 18s. 6d. 
per ton. 

Amongst the other mines represented are those of Beau- 
brun, Montambert and La Béreandiére, Roche la Moliére 
and Friming, the Chasyotte Coal Company, the Rive de 
Gier Coal Company, the Concession of St. Chamond, and 
the Viellebeuf Coal Mine Company; their exhibits, how- 
ever, are generally only samples of coal and coke, and not 
on the extensive scale of the St. Etienne or Loire mines. 
Passing on from this corner of the park, so well worth 
visiting, we enter a long shed, one of several, which cor- 
responds with our agricultural shed at the opposite side of 
the Champ de Mars, though not devoted to the same pur- 
pose as ours. This particular one is divided into two un- 
equal parts, the first and largest of which is devoted to 











exhibits in some of the subjects of heating and lighting, 
but only containing a small portion of the great show 
which the French make in this class. Amongst them the 
most interesting to us were the well-known heating ap- 
paratus for the air of large buildings, by M. Boyer, of tl 
wigshaven, on the Lake of Constance; but who, we sup- 


= from having now an office in Paris, appears as a | 
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reuch exhibitor, 

There are kitchen ranges without end, the largest 
of which is by Boutier and Co. of Lyons, stated to 
cook for 600 people, and to cost 6000 francs (£240); 
it has a fire and a water boiler at each end, and 
ovens in front, whilst the hot plate surface is _pro- 
bably more than 100 superficial feet. E. Lolly, Paris, 
Bandon Fils, Lille, and many others, are exhibitors of 
ranges nearly as large, and all of an unexceptionable 
finish, as are M. Gervais’ copper boilers for couking pur- 
poses, which he modestly calls “ unparalleled,” but which, 
except in their workmanship, deserve no such commenda- 
tion; they are complicated and uncleanable collections of 
narrow horizontal passages; having gone to so much 
trouble to obtain surface it would have been much better 
for him to have made a tubular boiler at once. The second 
and smaller portion of this shed, partitioned off partly by 
three large armour plates from a well pounded target, is 
intended for, as it certainly cannot yet be said to be occu- 
pied by—miscellaneous machinery. One exhibit however 
is perfect, that to which the armour plates belong, and 
which consists of forgings of various kinds from the 
works of Messrs. Marrel fréres, of Rive de Gier, depart- 
ment du Loire. The most noteworthy object they show is 
a 30-ton forging, consisting of a spare three crank screw 
shaft, for the large 1000-horse engines of the Ocean class 
in the French navy; it is fresh from the hammer, the in- 
sides of the crank only being slotted down, and a cleaner 
and rounder forging we never examined. It is rather 
heavier than the shafts in actual use require to be, because, 
being intended to replace the shaft of any of the engines 
of the same class in service, provision has to be made for 
aslight variation in the distance between the cylinders in 
some of the engines. 

The remaining exhibits in the stall of Messrs. Marrel 
fréres consist of several smaller crank shafts, ranging 
from the paddle shaft of a moderate sized steamer, which 
is turned and thoroughly well got up, to the crank shafts 
of locomotives, of which there are specimens rough from 
the hammer as well as finished. There is also a railway 
carriage axle bent double without any sign of fracture, and 
showing on the outside of the bend that wavy, leaden 
appearance which is a sure indication of tough iron. 
The armour plates to which we have alluded are of mode- 
rate size, about 10ft. long, and varying from 3ft. to 4ft. in 
width by 5in. to 6in. thick; they also manifest the quality 
of toughness, for they have not given way with any 
sharp or irregular fracture, but they do nothing more, 
for the shot marks, which may be those of from 68 to 
80 pounders, are evidently not those of projectiles with a 
high velocity of impact. Their incisions are not more than 
3in. deep, though wide and splayed, so that we may safely 
atiirm that these plates have never been assaulted by 
modern artillery in the Shoeburyness acceptation of the 
term. 

We may here observe en passant that we have not yet 
seen any French plates which show signs of having been 
treated after the manner of our recent Armstrong and 
Whitworth practice. Petin, Gaudet, and Co. show some 
well-pounded (¢éles de blindages, but anything riddled 
through and through has either been wisely left at home or is 
yet tocome. The exhibit which we have just described is the 
only completed one in the machinery end of the building. 
There are certain indications which lead us to suppose that 
the Fives-Lisle Company are erecting a stone-crushing 
machine on the admirable system, if not under the patent, 
of Mr, Blake. It will be driven by a portable engine, the 
boiler of which is already in position. Under the boiler 
of this, as with several of the French machines of the 
same class, is a tubular water heater, through which the 
exhaust passes before reaching the blast pipe. Similar 
refinements have been tried at home with questionable 
success. We hope that during the present Exhibition 
opportunities will present themselves of deciding whether 
our neighbours have acted prudently in so largely adopt- 
ing this system. 

At a short distance from this point M. Girard, of Paris, 
is erecting a furnace and bath for tinning sheet iron by 
ordinary trade process. He claims, however, a novelty in 
using a set of three rolls immersed in the bath through 
which the plates pass before emerging from it. This is 
the only instance in which we have observed preparation 
for the actual exercise of a process in metallurgy, and 
should it appear to present any practical improvement 
when in operation we will again revert to it. Opposite 
are some half-built furnaces for earthenware baking, but 
it is impossible to say anything of them in their present 
state. Emerging from this building we find ourselves again 
opposite Creusot, which we duly noticed last week. the 
next building on the Creusot side of the avenue, by which 
we are now proceeding, is one of a kind which has never 
yet been seen in any exhibition; no less, in fact, than a 
corn mill and machine bakery combined, and complete in 
all their parts. It is a very tasteful wooden editice, two 
storeys high, besides some rooms in the foundation ; it is 
about 100ft. long by 40ft. wide, and has a verandah, 


Swiss fashion, round the upper storey. How it can 
possibly pay the enterprising exhibitors we are 
at a loss to understand; but, nevertheless, here 


stands the “ Manulation Civil et Militaire” of M. Vaury, 
of the Rue St. Honore, chief baker to the Emperor of the 


French. May his end be more agreeable than that of the 
chief baker of old. In conjunction with him are M. Plonix, 


of the Rue Parannes, and M. Rabourdion, the well-known 
flour miller of the “six marks.” On the ground floor of 
the building are a range of ovens of various makes, and for 
different fuels, including gas. Opposite them are sundry 
forms of machine kneading-troughs, besides some for 
ordinary hand work. At the north end on this floor are 
two pair of millstones, which we have not yet had the 


opportunity of minutely examining, nor have we seen at 
work another pair close to them which have a sifting 
oer within their case by which the bran is taken 
off and one quality of fairly white flour discharged without 
further manipulation. The other two pairs of stones have 
their grist carried to the loft by elevators and screened in 
the ordinary way ; after which it is fed down to the bakers 
A good horizontal with some points of 
novelty about it drives the stones, and a horizontal Hugon 
as engine of three horse-power gives motion to the dough 
ee machinery. ‘There are two very handsome marble 
counters outside the principal door, at which bread is sold 
as well as within the building, which is generally crowded 
to excess in the afternoons. 22,000 penny rolls alone were 
sold on Easter Morday. The milling arrangements are 
capable of turning out two tons and a-half of flour a day, 
but eight tons of bread could be made in the bakery if 
required, 

On leaving this building we cast a wistful glance at the 
French Ministére de Ja Guerre, and its surroundings. 
The main building is still closed against the public, but 
we had a peep through one of its doors a day or two ago, 
and saw a table which may either be intended for billiards 
or amputation, and three wooden horses, which are evi- 
dently intended for the instruction of the French cavalry. 
Outside, the camp of tents remains unaltered, but the one- 
gun battery has been gallantly reinforced by a 24-pounder 
brass howitzer, muzzle-loadingf‘and frifled. As a great 
part of the carriage of this gun is made of cast iron, 
some of it, such as the casing to the axle, being very light 
indeed, we are inclined to think that it has been placed for 
the purpose of showing how a gun ought not to be 
mounted. There are signs of the possible appearance of 
two guns of position, not of large calibre. Pursuing our 
way eastward, we pass a rather striking villa-like house, 
standing at the edge of a small piece of water, on our 
right-hand side. A black marble tablet tells us that it is 
a movable house, by C., Waasser and Medin. We can 
quite understand from its construction that it would be 
possible to make it in the first instance, and send it to a 
considerable distance to be erected, but we should be very 
sorry to undertake its removal from its present positiou 
with an engagement that it should retain its or: 
| appearance. It is framed with wood throughout, waich is 
| painted a neutral brown tint. The panels and spaces be- 

tween the beams completing the walls are filled with very 
| thin slabs of the white Paris stone. The effect is some- 
| thing between that of an English Gothic villa and a Swiss 
chalét. We do not know to what style to ascribe a tall 
| tower, almost detached, with a balcony at the top. It is 
not yet open on its principal floors; but we made our way 
into the basement, which is built of ordinary rubble ma- 
sonry, and here an instance of the misuse of iron in 
architecture presented itself at once. One of the main 
walls of the upper part of the house has been removed 
in this storey, fora width of 12ft. to connect two rooms, 
and this opening is spanned by no less than four I girders 
llin. deep of wrought iron, and of a tolerably heavy section. 
They are placed as chose as they can be packed, so as to 
attain the 13in. thickness of the wall almost in solid 
iron; any one of them, long before it had been loaded to 
the extent it would safely bear, would have crushed down 
the very questionable masonry which supports it. All the 
floors but one are laid with wood joists, but that one has 
an incomprehensible network of different I iron, the ends 
of one size resting between the flanges of the other 
without any attempt at fastening. We hope, when the 
building is completed, to examine and give some details of 
the carpentry in the main framing, which appears to be 
well executed, 


DIFFERENTIAL FRICTION BRAKES.* 
By R. D. Napier. 

THE subject of my paper is ‘* Differential Friction Brakes,” and 
its principal object is to show how friction brakes can be made 
automatic in their action for preventing the revolution of wind- 
lasses and other machinery in one direction while leaving them 
free to turn the other way, and to explain several models illus- 
trating the application of this self-holding arrangement for various 
purposes. By a differential brake I mean a brake consisting of a 
band surrounding or partly surrounding a wheel, and so connected 
to a lever that turning the lever on its fulcrum tightens one end of 
the band, while at the same time it slacks the other at a different 
rate, in consequence of which the absolute amount of tightening 
or slacking is the result of the difference between the two motiuns. 

There are two distinct and nearly opposite objects that can be 
attuined by the ditierential action reterred to according to the 
manner of applying it, the one, as in Appold’s brakes, is to regulate 
the amount of strain required to turn a wheel so that while it 
never falls very far short of the weight suspended on the brake 
lever it shall never exceed it; the other object, as in the various 
applications to which I wish for a short time to direct your atten- 
tion, is to make a very small weight on the break lever act so as to 
make the wheel immovable as long as desired in one direction 
whilst leaving it free to turn in the opposite direction, and as this 
can be accomplished conjointly with reserving the power of veering 
out with perfect ease and safety, either slowly or quickly, the 
advantages of applying such brakes in place of the usual ratchet 
and pawls to ships’ windlasses must be apparent. 

Common friction brakes, consisting of a band partly surrounding 
a wheel and connected to a lever, are arranged in three somewhat 
different ways, of which, as a matter of course, one only is correct. 

Frequently both ends of the band are jointed to the lever in 
such a way that the turning of the lever on its fulcrum tightens 
both ends of the band at once; this, though perhaps the com- 
monest, is decidedly the very worst arrangement. In the other 
two ways one énd of the band is attached to a fixed bolt or pin, 
and the other end to the lever; but in the one case the lever acts on 
the end of the band that pulls the wheel in the direction opposite 
to that in which the hoisted weight or other strain tends to turn 
it; and in the third way the lever acts on the end of the band that 
pulls the wheel in the same direction as that in which the hoisted 
weight or strain acts. 

This last arrangement is decidedly the best, in so far as it 
requires much less weight on the handle to keep the wheel from 
revolving than is necessary by the second mode, for this reason, 
that the strain is always much less on the end of the band which 
pulls the wheel round the same way as it is revolving or tending to 
reyolve than on the other end, the difference, when the wheel is 
wholly prevented from revolving being equal to tne tangential 
force produced at the circumference of the wheel by the hoisted 
weight, and when the wheel is revolving the difference is equal to 
the total friction then existing between the wheel and the ad; 
and it is by taking advantage of this circumstance that I have 
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been enabled to make friction brakes soa A self-holding in one 
direction whilst ne: leave the wheel free to turn the other way. 

If a wheel is partly surrounded by a flexible band, of which one 
end is attached to a fixed bolt, and a strain be put on the other 
end, then if the wheel be made to revolve and the coefficient of 
friction be constant, the ratio of the strain on the one end of the 
band to that on the other will be constant. If we make & repre- 
sent this ratio, then if the smaller strain of the two be represented 
by S the greater strain will be &S, and it can be proved that 
2°7288 ct = log. k, where c is the coefficient of friction and ¢ is the 
number of turns, or fraction of a turn, that the wheel is in con- 
tact with the band, and, as already stated, the smaller strain S 
will be that which pulls the wheel in the same direction as it is 
revolving, and the greater strain 4S will be that which pulls 
against the revolution of the wheel, and it is evident that in as 
far as this is concerned it is immaterial which end of the band is 
attached to the fixed pin and which to the lever by which the 
strain on the band is regulated. 

The diagram, Fig. 1, represents a common brake, in which one 
end of a flexible band is attached to the fixed pin D, and the 
other is jointed to the handle, H, at A. A weight, w, suspended 
over the pulley, G, while the wheel is revolving to the right, will 
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produce a strain 5 on Aa, and a strain k S on Dd, and § will be 
equal to w. ws 


Now, if we make the arm F B = ——. and make the weight w 


‘ust heavy erough to pro! e sufficient friction between the band 
and the wheel to prevent the latter from turning round by the 
action of a weight suspended from E, it is obvious that a strain 
K w, or its equal k, 8, on Bd, may be substituted for the 
weight w, without affecting the equilibrium between the friction 
and the moment of the wheel caused by the weight suspended 
from E. But the strain on D d, is equal to K, S, therefore if we 
connect the end D of the band bya link to B, and take away the 
pin D, we shall get the desired strain to support the hoisted 
weight without any weight on the handle; in other words, the 
brake will become self-holding; and as this would be the case 
however large the hoisted weight might be, it follows that if the 
brake is just self-holding for one weight it will be in the same 
condition for any other, and also that a slight pressure on the 
handle in one direction will free the brake and allow the weight 
to descend, and a slight pressure the other way will prevent the 
descent, for it will be observed that by moving the handle H 
towards I, we move A faster in one way than B travels the other 
way, and consequently, that movement will tighten the band 
round the wheel, whereas, on the same principle, the reverse 
movement will slack the band. It will also be observed that the 
friction caused by turning the wheel to the right acts on the lever 
to make it tighten the band, and in the reverse way it acts so 
as to slack it; from which it follows that, by keeping a small 
strain on H,I, we shall get a similar action to that of pawls, 
while at the same time we retain the power of easily slacking 
back the hoisted weight. 
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A very convenient and simple rule applicable to all practical 
cases for ascertaining the ratio /, so as to know how to proportion 


the arms F Aand F B is the following equation, k = ft where f 


is the reciprocal of the coefficient of friction, and ¢ is the fraction 
of a turn in contact. Wherever the coefficient of friction is less 
than 4 this is practically correct; for example, let the coefficient 
of friction be }, and the band be in contact a whole turn, then 


f=9and k= ae = 2, that is the strain on the one end'would 


be double that on the other. This rule is not empirical, but de- 
pends for its accuracy on the same principle that the square or 
cube, &c., of it where is small is nearly equal to 1- or 1-, &e. 

Fig. 2 represents a differential brake somewhat differently 
arranged. If the fulcrum, F, were kept in a fixed position we 
should get a similar action to that in Fig. 1, allowing the wheel 
to revolve to the left, and preventing its movement in the opposite 
direction—on the supposition of the distances F A and F B being 
properly proportioned. Your time will not allow me to enter 
upon the question of the amount of saving of power in the work- 
ing of a brake where these proportions are not sufficient to make 
the brake wholly self-acting; at present I speak only of cases 
where the differentialism is sufficient to prevent slip altogether 
in one direction. 

Now, if by means of the link D, F, we move the fulcrum F 
upwards, we must turn the wheel to the left; and if we suppose 
another self-holding brake to prevent it from turning to the right, 
we can, after raising F a certain distance, lower it again, of which 
the effect will be, first, to let the other brake tuke the strain, then 
to slack the band, and then, by means of a small chain ¢, ¢, to 
draw the band round for another grip, and so, by alternately 
raising and lowering the fulcrum F, we can turn the wheel in one 
direction, and by this means we can get a hoisting purchase with- 
out spur gearing. 

I may mention that besides using this for hoisting weights it 
has been employed with very great advantage for the purpose of 





| railway brake. 





screwing down screw piles for bridges. Piles have by this means 
been screwed down 25ft. without requiring, after being once 
— any other attendance than that of a man at a steam 
winch. 

Referring again to Fig. 2, if the fulcrum be lowered till the 
lever F, A, touches the point G, a further movement will slack 
the band and leave the wheel free to revolve either way. This is 
the plan adopted in the model windlass on the table for throwing 
the hoisting purchase out of gear. 

Subjoined are four formulz for ascertaining the weight required 
on the lever at A to support a given strain at the circumference of 
the brake wheel where the brake is not self-holding, and the strain 
that would be supported by a given weight on the lever :— 


‘ 1 
hi=W - = 2 


When L is the long lever F, A, and / the short lever F, B, W is 
the force exerted at the circumference of the wheel by the hoisted 
weight, w is the force exerted at A by the weight on the handle; 
k, as already stated, is the ratio of the strain on the one end of 
the band to that of the other, 2 is the force required at A to sup- 
port W suspended so as to call the gripping action into play, and 
A‘ the weight required at A when the weight W tends to slack the 
band, as in Appold’s brake, H is the holding power of the force W, 
that is the strain that w would support at the circumference of 
the wheel in the direction that calls the gripping action into play, 
and H the corresponding holding power in the reverse way, that 
is acting as Appold’s brake. 

DESCRIPTION OF MODELS. 

In designing this model of a windlass the first consideration 
was given to the question of veering out, and in fact that is where 
the principal advantage is gained by using self-holding brakes in 
place of pawls, for in that is mainly involved the safety of the 
men and the ship. 

There are two hoisting purchases and one pawl brake. The 
hoisting purchases are supposed to be generally worked alternately; 
but when any temporary extra strain comes on, such as breaking 
the anchor out of the ground, all the men can immediately place 
themselves in the position in which they can employ their strength 
to greatest advantage, and the instant the extra strain is overcome 
they can commence working alternately, and the double purchase 
can be put on by shifting the pin in the hoisting lever, without 
even taking the strain off the handles. 

For veering out it is not necessary to throw the hoisting pur- 
chases out of gear, for that also is self-acting. By simply lifting 
the pawl brake handle the barrel is allowed to go backwards, 
taking, for a certain distance, the hoisting handles with it, but on 
arriving at a given position the hoisting brakes free themselves, 
and if the pawl brake be left quite slack veering out can be 
regulated as well, if not better, by the hoisting handles or by 
either of them as by the central or pawl brake. When riding at 
anchor all three can be made to act as pawls, so as to divide the 
strain in heavy weather. 

With the assistance of a wedge or a screw, as in the model, 
when more chain is wanted to be payed out while riding, the 
brake can be so adjusted that a foot or two will veer out at a time, 
and that only when a more than usual strain comes on, so that in 
place of running the risk of carrying away everything, as is fre- 
quently the case in paying out more chain, the effect is to relieve 
the chain. 

The efficiency of these windlasses does not depend so much on 
nice workmanship as in giving all the joints plenty of freedom, 
and as all the surfaces are lubricated when desired, there is no 
risk of slipping being occasioned by grease getting on the rubbing 
surfaces. In this respect the gripping action is essentially 
different from that of any other frictional windlasses, and wearing 
of the surfaces very little, if at all, affects the holding power. 

The frictional chain stopper and veering out gear, represented 
by the smaller model, is intended for ships using capstans. 
The ship is supposed to ride by, say, three turns round the barrel, 
and when heaving in is wanted the slack end is taken to the 
capstan in the usual way; but in this case there would be no 
necessity for having pawls on the capstan, and such lamentable 
accidents as that which happened lately in the Great Eastern 
would be rendered impossible. Of course, when preferred, a 
chain wheel might be used in place of the turns on the barrel, but 
iy faith would be in the turns round the barrel. 

The arrangement of differential friction clutch represented by 
the model combines all the properties of a clutch proper for 
throwing the heaviest machinery into and out of gear with 
perfect ease, and without any shock whatever, with the properties 
of a friction cone for limiting the amount of strain that can be 
transmitted through it, and it is superior to any friction cone in 
this respect, that every time the clutch is thrown out of gear the 
rubbing surfaces are changed, so that they have no chance of 
setting fast, and while the clutch is either in or out of gear this 
limit may be regulated to a great nicety by the turning of a single 
bolt or nut. 

The model of reversible brake is mainly intended to represent a 
e gripping action can be reversed by the 
moving of a lever. These brakes are supposed to act on a small 
wheel, say 10in. or 12in. in diameter, on the carriage axles. By 
the use of this brake every wheel in the train might be scotched 
> a ae by the guard, or the friction might be regulated as 

esired, 





COAL MINING IN PRUSSIA. 

A FEATURE in the Prussian economy hardly less interesting 
than her political successes is the increased development of her 
mining resources. Coal, like money, is a sinew of war, and if, as 
appears by an official report, the coal product has doubled in 
the last ten years, that economic feature obviously suggests how 
successes were obtained cn the battle-tield. The English Secre- 
tary of Legation at Berlin has gone very industriously into the 
question of the mineral and industrial capabilities of Prussia, in 
a report recently printed by the Foreign Office, and the newly 
acquired prominence obtained by the representative of German 
empire gives much interest to authentic information on this 
question. The report states that Prussia is exceedingly rich in 
mnineral fuel, especially in very good coals, for it produces also 
brown coal (“ Bovey’), which, though inferior in its heating 
power, is useful for many purposes. The coal pits of the greatest 
importance are in the Khenish Provinces and Westphalia, in the 
western parts of Prussia, as well as in the province of Silesia. 
Brown coal appears in layers near the surface in numerous great 
and small troughs diffused over, not only the above-named _pro- 
vinces, but also others, particularly Saxony and Brandenburg. 
Among the coal basins are three of considerable importance in 
Upper Silesia, Ruhr, and the Saar, and besides those belonging 
to the fossil formation, narrow layers of coal, in some places in 
strata of a later date than the mountains, form an object of con- 
siderable importance in many of the mining districts. As an 
evidence of the value attached to this industry, the Government 
of Prussia is stated to have entered actively into the work at the 
public cost, and 150 to 200 layers of from 300 to 380 feet of pure 
coal is being worked by them. The quantity of coal obtainable 
by the working of the mines would, according to the report, 
supply two millions and a-half of metrical tons of coal annually 
for 3000 years. 

The coal pits of the river Ruhr extend over ten miles German, 











or sixty English miles, in length on the Lower Rhine, and in West. 
phalia a very active working of the mines, and a marked activity 
of commerce, are on the point of being developed. This 
country supplies almost half of the coal produce (favoured by 
its situation on the navigable rivers Ruhr and Rhine, and aided 
by the railway which is daily extending itself), and it sends 
supplies to Alsatia and Switzerland, to Bavaria and Thuringia, 
to Berlin, and the seaports of the Hanseatic towns, as well as to 
Holland. It has been found that there were sixty-five strata 
more than twenty inches deep which were worth cultivating, 
the united thickness of which gives of pure coal 210 feet, and it 
has been calculated that the present annual produce from it may 
be 8,000,000 metrical tonnen (at twenty Zollverein centners), 
which will last during a period of more than 5000 years. 

The British Minister states that the product of the mines js 
seven times the medium of 1838-41. As a natural result of the 
increase of production, Prussia is fast becoming a coal exporting 
country, and the coal tratlic by rail is increasing with rapid 
strides; and the numerous railways in course of construction 
will, it is said, open up great and important districts for supply, 
which until recently were only furnished with vegetable fuel, 
With respect to the Baltic ports, the Minister is of opinion that 
they will still offer secure markets for British coal, on account 
of the great distance of the inland coal pits; but the interior of 
the country, he thinks, will be changed both in character of its 
domestic fuel and the extent of its manufactures. The 
households, which, particularly in the eastern part of Prussia 
and in the districts of most of the other German States, are 
arranged for the employment of wood and turf in the kitchen, 
and for the heating of rooms, will only by degrees change their 
arrangements so as to use coal or brown coal. 

The beet-root sugar factories, distilleries, and breweries, 
mills, brick-kilns, lime-kilns, &c., require from year to year in- 
creased supplies of coals, In the towns, too, besides the manu 
facturing industry and the metallurgic trades and factories for 
making machinery, which require a large amount of coal, large 
supplies are required for the preparation of gas, and in a less 
degree for the use of waterworks in towns. Gas establishments 
by degrees will increase in small places accordingly as the impor- 
tation of coal is facilitated, and the supply of water to towns 
and the draining of them is now beginning to be considered as 
indispensable. The great consumers of coals are on the railways 
and the steamers on navigable rivers and harbours. 





CavTion.— A correspondent informs us that a gang of swi:ndlers 
in London is obtaining machinery from engineering firms in the 
country, and that some combined steam engines and pumps have 
been seized, and are now safe in certain hands till the owner 
appears. Any manufacturer who may have lost such can hear of 
the above by addressing, ‘* Combined,” to office of Tuk ENGINEER. 

Barometric TABLES.—The Astronomer Royal has just issued a 
table showing the corresponding numbers of elevation in English 
feet, and of readings of aneroid or corrected barometer in English 
inches, the mean of atmospheric temperatures being 50 deg. Fah. 
This table is intended more particularly for the graduation of 
aneroids with a circle of measures in feet concentric with the ordi- 
nary circle of barometric height measured in inches. The circle of 
feet is to be read off at the upper and lower stations by the index; 
and the rule for measuring the height will be :—‘* Subtract the 
reading at the lower station from the reading at the upper station; 
the ditference is the height in feet.” There is also added a rule 
for making calculations when the temperature is other than 50 deg. 
Fah. or 10 deg. Cent. We extract the following figures:—At the 
level of the sea the barometer will stand at 31°O00in.; at 100ft. it 
will stand at 30°886in.; at 500ft. at 30°436in.; at 1000ft. 29°883in. ; 
at 1500ft. at 29°340in.; at 2000ft. at 28°807; at 2500ft. at 28 283in. ; 
at 3000ft. at 27°769. At 12,000ft., the highest given, the baro- 
meter would stand at 19°959in. 

PHOTOGRAPHIC SOcIETY OF LoNDON.—At the last meeting of 
this society Mr. W. England, whose photographic views of 
Switzerland are so well known, published at the Photographic 
Society an improved and simple modification of the collodio- 
albumen dry process. He first coated the plate with the bromo- 
iodised collodion of commerce, then excited it in a 40-grain nitrate 
of silver bath, and afterwards washed it thoroughly with water. 
Next some pure undiluted albumen was passed over the film, 
and the surplus washed off again with plenty of water. An 
ounce of pure 30-grain nitrate of silver was next made to flow 
backwards and forwards over the film, which was then again 
thoroughly washed with water and put aside to dry. Plates so 
prepared, he said, keep sensitive and in good order for seven weeks 
at least, and he does not know how much longer. After exposure 
in the camera the picture is brought out by alkaline development 
in the usual way. Some very fair specimens of pictures taken by 
the process were exhibited by him at the meeting, which was then 
addressed on the subject by Mr. Jabez Hughes, Mr. P. De le Neve 
Foster, and others. The rest of the evening was occupied by an 
advertising individual, who exhibited to the meeting some pictures 
by a process which he kept secret, and who kindly distributed 
among the members specimen bottles of solutions which he or his 
agents desired to tell. Owing to pressure of business the society 
postponed the reading of a paper by Mr. V. Blanchard, on ** The 
Best Method of Increasing the Permanency of Photographs,” a 
subject of much importance to the general public, also other papers 
on various branches of photography. Mr. Francis Bedford, pho- 
tographer in the East to H.R.H. the Prince of Wales, presided at 
the meeting. 

SweEDIsSH METALLURGY.— The superiority of Swedish iron is too 
well known to require any corroboration, and it is generally attri- 
buted to the manner of reducing and the combustibles attending 
the smelting of the ores, whereas the character of the ores them- 
selves contribute quite as much to the successful results. All the 
Swedish ores are of igneous origin and partake of a magnetic 
nature, many of them coming under the denomination of glance 
ore. Their proportion of iron varies from 45 to 50 per cent., and 
they are all of extreme purity. Sulphur can only be detected in 
very smal] quantities, and the most strongest analysis fails to dis- 
cover anything beyond the merest trace of that enemy to iron- 
phosphorus. The iron produced from these ores is endowed with 
a steely character, rendering it much sought after for the manufac- 
ture of steel of superior quality. There are 500 mines in operation 
in Sweden, which yielded in 1864 half a million tons of ore. The 
pigs are all made with wood charcoal, and their price varies from 
£4 to £5 per ton, their annual amount being about 300,000 tons. 
All retining processes are carried on in furnaces heated with wood 
charcoal, and the manufacture of bar iron is conducted with 
remarkable care and attention. It is, therefore, not surprising 
that a combination of natural and artificial advantages should give 
rise to superior productions. ‘The price of bar iron varies from £5 
to £10 per ton delivered at the port nearest the works, but the 
amount of the annual production has not yct exceeded 200 tons. 
At Motala is situated the principal establishment in Sweden for 
the manufacture of commercial iron. There plates, and the 
various sections, such as angle iron, tee, channel, and numerous 
others are rolled to great perfection, their high degree of ductility 
and tenacity rendering them well adapted for the building of iron 
vessels, and for which purpose there is a considerable demand for 
them, beyond what can be satisfied as the annual production of 
plates is only at the rate of 5000 tons per annum. ‘The price of 
the plates not exceeding singly in weight 4 cwt. is £20 per ton 
delivered on board in any neighbouring port. About five years ago 
the Bessemer was introduced into Sweden, and has effected 
a great transformation in this especial branch of industry; its 
annual production in 1864 was 3,200 tons, That of cast steel 
exceeded for the same year 4500 tons, 
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PARIS EXHIBITION. 


STEAM CRANES IN THE 

Tit within the last few days, both before and since the 
vpening of the Exhibition, the steam cranes, of which there are 
several English specimens in the Champ de Mars—and there 
was one French one—have been prominent features of interest 
from the fact that whilst exhibiting their own performances 
they were rendering notable service to exhibitors in general. 
Their labours have now to a great extent ceased, as at last we 
may venture to assume that nearly all the heavy goods which 
are or will be displayed are within the building. To be sure Herr 
Krupp’s great gun has not arrived; there is some difficulty about 


its passage through Belgium, as the railway authorities there | 


naturally object to the great weight—nearly fifty tons—on so 
short a wheel base, and are in fear for some of their bridges, 
but even if it were here, allthe steam cranes united, if such a 
combination were possible, could only lift half of it, so we may 
safely assert that they will let it alone. The French steam crane, 
the only continental ene in the Exhibition, and, we believe, the 
first attempt of a machine of this kind yet made in France—dis- 
appeared from the gay and festive scene some time ago. It was 
made by M. Chrétien on the direct-acting principle, and we gave 
an engraving illustrating the design of its construction in an 
impression of some weeks back. 

It had, as our readers will remember, a cylinder in the jib 
nearly 10ft. long and about lit. diameter. Its stroke is of 
course less than 10ft., but this is multiplied four times by the 
chain passing round three movable sheaves and one fixed one, so 
that the weight could be lifted perhaps 30ft., but with steam at 
100 lb. on the piston that weight must not exceed a ton, as will 
easily be seen by a moment's calculation, though the crane is called 
a two-ton one. It was, of course, not self-propelled, and the 
swivelling round was also performed by hand, as there was no 
convenient mode of taking off steam power for the purpose. 
Such a crane might have advantages for service when a number 
of light lifts have to be made for a moderate and constant height; 
but even then it would be open to the objection of using a great 
deal of steam, for the whole of its large cylinders must be filled 
with steam each stroke, at the full pressure of the boiler, instead 
of cutting off at perhaps one-third stroke, as small winch engines 
ean do. For the present, at least, it is hors de combat, for some- 
thing went wrong with the cylinder or piston, and in removing 
the former incautiously to ascertain the injury, the weight of 
the boiler upset the crane, and so strained its framework that its 
removal was rendered necessary. 

Five English makers of cranes are represented at the Paris 
Exhibition, viz., Messrs. Taylor, of Birkenhead; Stothert and 
Pitt, of Bath; G. Russell and Co., of Glasgow; A. Shanks and 
Son, of London; and Appleby Brothers, of Southwark. 

We may say of all these machines that they have a strong 
family likeness, and are all able to perform the work for which 
they are intended. In details, however, they differ considerably, 
and in workmanship we consider that Messrs. Taylor's and 
Appleby’s are superior to the other three. The upright cylin- 
drical boiler has been adopted by all except Messrs. Taylor, who 
have a very compact rectangular fire-box boiler fired at the side 
near one end of the fire-box. It has twenty-four 2hin. tubes, 
returning to the smoke-box, which is at the same end of the 
boiler as the fire-door. This boiler is placed well out behind the 
axis of the crane on a pair of deck beams, to which, right over 
the axis, the framework of the steam winch is attached. The 
truck-frame is of cast iron, and contains the water-tank, which 
is filled through the apertures in the horizontal fixed wheel, by 
which the crane revolves. We give engravings of this crane, 
from which our readers will at once be able to see the simple, 
compact, and efficient arrangement of its parts. The whole of 
the machinery is supported on a small but strong cast-iron 
frame, to which the cylinders are bolted on the outside, as in an 
ordinary steam winch, and we may observe that the four motions 
for hoisting with the jib stationary, elevating the jib itself, 
revolving the crane, and propelling it, are taken off so neatly as 
not to increase the size of the framework and machinery much 
beyond that of a winch of the same power. The first is obtained 
by single gearing off the crank-shaft, seven to one, the second by 
bevel gear working on to a vertical shaft, which carries an 8in. cog 





CRANE, BY MESSRS. TAYLOR, BIRKENHEAD, 


wheel on its lower extremity gearing into a fixed wheel on the 
truck-frame, round which it travels, carrying the jib and crane 
with it. The propelling motion is taken by a short shaft, at right 
angles with the crank-shaft, to a vertical spindle passing down 
the central pillar of the crane. A bevel wheel on this gears into 
one on a horizontal shaft passing longitudinally between the 
axles of the truck, each of which it drives by a pair of bevel 
wheels. The truck is provided with road wheels outside the 
railway wheels, either of which can be used at pleasure. The 
motion for raising the jib is taken off at the end of the crank- 
shaft opposite to that from which the revolving motion is derived, 
on to asmall drum capable of holding four or five coils of chain. 
| The workmanship of this crane is excellent, and the duty it per- 
| formed was very satisfactory. In one point we think there is a 
| deficiency in strength, not perhaps real, but certainly propor- 
tional. The tension bars, by which the weight of the boiler is 
taken to the top of the winch-frame, and the fastenings of the 
standing end of the jib head chain on to the same framing, this 
being the main line of tension on the machine, are scarcely 
adequate. The casting of the framework at these points is not 
more than 1 Jin. thick, and the pins through the framework by 
which these connections are made, seem to us not to be placed 
far enough back to give a section for fracture proportional to 
that either of the chain or tension bars. Messrs. Taylor's jib is 
of wrought iron, being simply a girder made of boiler plate web, 
stiffened by double angle iron at the edges, and tapered from its 
base to the point. The same jib is used by Messrs. Appleby, all 
the others being of wood, with socket ends in cast iron. In 
every case the thrust of the jib against the truck is taken by a 
strong cast iron sheave or wheel traversing round a conical 
centre plate on the surface plane of the truck. 

One noticeable peculiarity in Messrs. Taylor's crane is that 
the handles for starting and reversing the four motions are all 
together, side by side, and have all a horizontal motion. This is 
convenient to the attendant and simplifies the operations he has 
to perform. 

Messrs. Appleby Brothers employ cast iron both in the truck 
and swivel frame; the former has the form of a box girder, th» 
latter of a double T. Their jib, as will be seen, is of the same 
neat form as Messrs. Taylor's, but is rather more tapered to the 
point. The cylinders, which stand vertically inside the framework, 
have link-motion reversing gear. The boiler is of the ordinary 
upright cylindrical form, and like Taylor's, and also Stothert 
and Pitt’s, stands w Il back on the frame, so as to give a good 
balance in the machine when lifting a weight. The hoisting 
drum is driven at two speeds, either seven to one or twenty- 
eight to one, which is a decidedly advantageous arrangement. 
The revolving gear and propelling gear are obtained off the same 
vertical shaft by a very ingenious arrangement. The horizontal 
wheel, which in Taylor's crane is fixed to the truck and only 
used for moving round, is here free on the centre spindle of the 
crane, but can be fixed at pleasure by dropping a clutch on to 
it, which is keyed with a feather on the spindle. On a short 
shaft descending from this wheel is one of a pair of bevel gear, 
communicating motion through a horizontal shaft to the front 
axle of the truck. When the above-mentioned clutch is down, 
the horizontal wheel being a fixture, the propelling gear does 
not act, and the small driving cog-wheel travels round the large 
one, taking the crane and its load with it, as in Taylor’s crane. 
When the clutch is up and the catch dropped down to hold the 
crane from revolving on the truck frame, then the propelling 
gear comes into action, the large horizontal wheel being forced 
to turn itself instead of making the small one work round it, as 
it does when swivelling the crane. From thus obtaining two 
important motions off one set of gear, and from the use of the 
link-motion, this crane has certainly a smaller number of wheels 
for performing the same functions than any of the others, though 
it has not as compact an appearance as some of them. It has 
also hand gear for moving forward, and four neat clips for fasten- 
ing it to the rails. 

Stothert and Pitt use wrought iron plain girder section for 
their truck and cast iron for their swivel frames. They have 
vertical cylinders outside the frame and a propelling motion 
communicated down the axis of the crane to one pair of the 











truck wheels. Their boiler, rather large vertical cylindrical, is 
placed very far back, perhaps too far, and the steam and exhaust 
pipes carried such a distance look awkward and leaked badly 
when we saw it at work. They take the strain from point of 
jib to bottom of boiler directly by a line of 1}in. round bars, 
merely jointed at the head of the winch frame. This crane is 
announced to lift six tons. It has a wooden stationary jib with 
cast iron sockets carrying the thrust sheave at the lower end 
and the chain sheave at the upper. 

G. Russell and Co., of Glasgow, have also wrought iron frames 
tw their truck of the E section. The boiler is brought rather 
close to the centre column, and bolted to the winch frame above 
and below. It has a forked wooden jib, with hoist tangent 
screw gear worked by hand. It is not self-moving, but hoists 
by power taken off the engine by a common chain working 
in grooved pulleys; this drives a tangent screw working into a 
suitable wheel on the base of the crane spindle. The cylinders, 
which are particularly small, are horizontal, placed inside the 
main framing. Owing to the situation of the boiler the steam 
connections are shorter and better than in some of the other 
cranes; but the general balance of the machine we should take 
to be faulty. 

Messrs. Shanks and Son have, we think, a similar defect. Their 
boiler is close up to the centre of motion of the crane, but their 
engine, inverted cylinders inside the frame, is a very capital 
piece of workmanship. The truck frame is of wrought iron, 
containing the tank in its side frames. They have a wooden 
forked jib, which is raised by hand with worm-wheel gear. The 
revolving motion is done from the engine, the same tangential 
mode of communicating the power being employed. This crane 
is not self-moving. 

We have thus given a slight sketch of the arrangements of 
each of the steam cranes in the Exhibition, which, though not a 
very imposing set of exhibits, are nevertheless matters of great 
utility and much rarity abroad. 





EXTRACT THE FULL VALUE FROM 
THE PARIS EXHIBITION. 

In a recent article descriptive of the Pa is Exhibition 
we made some remarks upon the importance of organising 
arrangements by which full and exact information might 
be extracted in a systematic way, as to each and all of the 
great groups of objects, so that whatever may be shown by 
one nation not previously known and understood by others, 
should be grasped completely and with precision by the 
latter, and thus novel, or improved, or important, things 
not be permitted to come and go, leaving little or no trace 
behind. Nor should experimental observations of certain 
of the objects exhibited be wanting where desirable, nor 
special reports as to the results of such. For this, to a 
certain extent, the French executive has made provision 
in the large free laboratory and lecture room which, it is 
stated, will be placed at the disposal of exhibitors, though 
as yet we know not under what conditions or restrictions, 
or at what cost. For many classes of experimental exami- 
nation of new products, physical apparatus rather than 
chemical would be wanted, or even the temporary use of 
the resources of certain classes of manufactures. 

In 1855 the late Captain Fowke made some experiments 
upon the resistance of various new foreign or colonial 
timbers, and though even those made were of a very in- 
complete character and left much to be desired, still this, 
we believe, solitary effort to extract permanent value 
from the occasion showed an appreciation of what was 
then and is now needful, if we are to try to make the most 
of this great occasion. In 1862 nothing of the sort was 
attempted, and without wishing to revive old complaints 
as to the want of good management then, we may say, as 
of a fact within our own cognisance, that scores of odjects 
of high interest and value to manufacturers, or to industry 
in its widest range, were then exhibited, seen, withdrawn, 
and forgotten, simply because there was no organised 
arrangement to take note of them, with the advantages 
of special knowledge, system, and a special duty on the 
part of some reporter or body of reporters, unconnected 
with and independent of the duties of jurors. 

To give a single example which engaged our own atten- 
tion: amongst the products from Java exhibited by the 
Dutch was some “ half stuff” for paper, or rather millboard 
making, of great excellence, and which, it was stated, 
could be supplied in abundance and at a very low rate in 
that island. The writer made anxious inquiries about 
this at the break up of the Exhibition, but the material 
had been packed up—at least it had vanished—and no one 
could be found who could afford any definite information 
about it, or who even professed to have been cognisant of 
its existence. 

Nothing afterwards met our eye upon the subject in the 
reports of the juries, possibly because the jurors could 
themselves get no sufficient information, and so, in result, 
a product that might have proved of vast value to a great 
branch of British manufacture—that, perhaps, which of all 
others, is most constantly under pressure for want of raw 
material—was lost to us, after all the trouble taken to 
bring it under our very eyes. 

We much fear there will be a good deal to lament of the 
same sort after this Paris Exhibition shall have become a 
thing of the past in itsturn. But it is well to see that 
some of the great and well-informed industrial bodies of 
the Continent have become fully alive to the importance of 
the recommendation that we have made, and have already 
taken the initiative in organising a systematised examina- 
tion of the specialities and important or novel objects in 
the Paris Exhibition, and obtaining well-digested reports 
wholly irrespective of those of the juries. We subjoin a 
translation in full of the code of inquiries (questionnaires) 
which has been printed by the Industrial and Commercial 
Society of Verviers and forwarded to certain chosen repre- 
sentatives of the special industries of that district now at 
Paris, with the request that answers to these be tilled up 
and returned as the basis for reports. Though perhaps a 
little prolix, it is a good example of careful forethought 
suitably applied. 

In great part the inquiries are as pertinent to our own 
Yorkshire and west of England wool manufacturing 
districts, and to some of our other textile manufacturing 
regions, as to the like localities in Belgium; but it is 
rather as a general model, which is susceptible of being 
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carried into many other and most diverse directions of 
practical inquiry, that we now present it. 
SOCIETE INDUSTRIELLE ET COMMERCIALE DE 
VERVIERS. 


QUESTIONS PROPOSED FOR INVESTIGATION AND RESPONSE RE- 
LATING TO THE PARIS EXHIBITION OF 1867. 
CONTENTS. 

Section I.—Mechanics—Construction.—Art. 1. Steam boilers for 
fixed and removable engines; Art. 2. Prime-movers other than 
steam engines; Art. 3. Fixed steam engines; Art. 4. Removable 
steam engines; Art. 5. Portable steam engines; Art. 6. Of modes 
of transmission in general; Art. 7. Pipes and cocks; Art. 8. Ma- 
chine tools; Art. 9. Hydraulic prime-movers and pumps. 

Section Il,—Wool-working.—Art. 10. First preparation of the 
wool; Art. 11. Carding; Art. 12. Spinning; Art. 13. Weaving; 
Art. 14. Slays, reeds, and accessories; Art. 15, Burling; Art. 16. 
Finishing; Art. 17. Sundry apparatus; Art. 18. Apparatus for 
spinning combed wools. 

Section I1I.— Raw Materials. — Art. 19. Wools; Art. 20. 
Woollen waste; Art. 21. Silk; Art. 22. Cotton yarn; Art. 23. 


Sundry fibres; Art. 24. Dye stuffs; Art. 25. Oils and greases for | 


machines; Art. 26. Oils, 
ture (wool). 

Section IV.—Manufactured Articles.—Art. 27. Woollen yarn; 
Art. 28. Fancy stuffs; Art. 29. Broad cloth. 

Section V.—Various Industries. 


kalies, and soaps used in this manufac- 





SECTION I.—MECHANICS—CONSTRUCTION. 
Art. 1.—STEAM BOILERS FOR FIXED AND FOR REMOVABLE 
ENGINES. 


1. Describe the improvements effected in flued and multitubular 
boilers. 
2. The improvements effected in boilers with tubes and super- 
heaters. 

3. Point out in these different kinds of boilers— 

(a.) The different forms and dimensions. 

(6.) The different kinds of metals employed. 

(c.) The heating surfaces and that of the grate comparatively. 
(¢.) The special arrangement of the fire. 

(e.) The form and dimensions of the grate. 

(f.) The form and dimensions of the chimney. 

4. Describe the best smoke-consuming furnaces. 

5. Note any new means employed for supplying air to the fires 
of steam boilers in replacement of forced draught. 

6. Repert on new feed-water apparatus. 

7. Describe any new ——- for showing the level of the 
water and the pressure of the steam. 

8. Describe any apparatus intended to indicate the quantity of 
steam and of water expended. 

9. Point to any apparatus relating to superheating. 

10. Mention and describe the different systems for the produc- 
tion of steam, whether exhibited or not, relating, if possible, the 
experiments made, results obtained, Xc. 

ll. Point out any safety apparatus distinct from apparatus 
showing steam pressure and level of the water. 

ART. 2.—PRIME-MOVERS OTHER THAN STEAM ENGINES. 

12. Note the different kinds of prime-movers exhibited in which 

the nature of the motive force is other than steam. 


13. Point out (a), their applications and the results obtained ; | 


(b), their dimensions and their price. 


Axr. 3..—FrxepD Steam Enervgs. 
14. Describe the more remarkable engines, mentioning— 
(a.) Their natu e and their power. 
(b.) The space t ey occupy. 
(c.) The dimen 15 of their principal parts. 
(d.) The materi: s of which these parts are composed. 
(e.) Any noteworthy speciality of arrangement. 
15. Note more particularly the means employed to obtain— 
(a.) Economy of fuel. 
(6.) Regular speed. 
(c.) Stability without great expense in the foundations. 

16. Study the different systems of slide bars (glissierés) in steam 
engines, their advantages and disadvantages. 

17. Study the various systems of balanced slide bars. 

18. Study the modes of transmission of the motion to the slide 
bars and to the governors. 

Art. 4.—REMOVABLE FIXED STEAM ENGINES. 

19. Describe the more remarkable engines exhibited, pointing 

out— 
(a.) Their nature and construction. 
(0.) The speed of the pistons. 
(c.) The dimensions of the principal parts. 
(d.) The materials of which these parts are composed. 
(e.) The mode of attachment of the engine to the boiler. 
(f.) The kind of governor employed. 

20. Describe the particular means employed to obtain economy 
of fuel, as much in the construction of the boiler as in the special 
arrangements of the engine. 

Art. 5.—PORTABLE ENGINES, 
21. Describe the engines exhibited, noting— 
(a.) The force of each engine. 
(b.) The system of the boiler and its dimensions. 
(c.) The mode of attachment to the engine. 
(d.) The forms and dimensions of the principal parts. 
(e.) The materials employed for these ; 
(f.) The means adopted for supplying air for urging the 
combustion. 
(g.) Safety apparatus. 
(i.) Feed-water apparatus. 
(t.) Speed of the pistons. 
(k.) Apparatus for regulating the speed. 
(1.) Particular arrangement of the iage. 
(m.) Nature, construction, and dimensions of the wheels. 
(n.) Total weight of the engine exclusive of water. 
Art. 6.—OFr MopeEs oF TRANSMISSION IN GENERAL. 

23. Describe the different systems of self-lubricating bearings, 
pointing out their comparative advantages, defects, and net prices. 

24. Describe any lubricating apparatus applicable to bearings 
not self-lubricating. 

25. Indicate the alloys employed for the bearings, as well as the 
width of the bearings in relation to the diameter of the journal. 

26. Describe the different systems employed for the adjustment 
of bearings. 

27. Note the applications made of bearings without adjustment 
or bushings. 

28. Describe the different systems of slip couplings employed, 
eat their respective advantages, defects or inconveniences, 
and cost, 

29. Describe the different systems of slip couplings exhibited 
for shafting placed in discontinuous lines. 

3). Describe the systems exhibited for throwing out of gear 
(débrayage). 


31. Describe the modes of keying employed for pulleys, gearing 


‘wheels, and couplings, &c. 


32. Describe the means adopted for making pulleys, gearing | 


wheels, &c., in two pieces. 

33. Point out any applications made of means for transmitting 
motion other than by gearing or belting. 

34. Note and describe the more remarkable systems exhibited of 


supports and bearings, specially mentioning those employed for | 


the instantaneous disengagement of bevelled or square gearing. 

35. Describe any new apparatus employed for measuring the 
force absorbed in transmission, or by mechanical manufacturing 
apparatus, &c. 

36.- Note such belting as may merit special mention by its price, 
system, or quality of material. 


| 37. Describe the different modes of jointing straps by means of 
| screws, rivets, &c. 
Art. 7.—PIPES AND STOP-COCKS, 
38. Indicate the kinds of pipes exhibited for the supply of steam, 
gas, air, or water, mentioning— 
(a.) The material of which they are composed. 
(6.) The nature of their construction and dimensions, 
(c.) The systems of junctions, joinings, &c. 
(d.) The pressure they are intended to bear. 
(e.) Their thicknesses in relation to such pressure. ; 
(f.) The forms, &c., given to obviate the effects of expansion. 
39. Describe the different kinds of ray eo exhibited of 
interest, or for their system, durability, or facility of fixing, and 
of repair, for high and low pressure steam, for water, different 
gases, and for air. 
40. Describe any steam drying apparatus (appareils purgeurs de 
vapeur) or collectors of condensed water in steam pipes. ‘ 
41. Describe any apparatus for the utilisation of the steam dis- 
charged from steam engines with a view to obtain— 
| (a.) Either hot water for feeding the steam boilers or for other 


useful purposes. 
(6.) Or detilled water, whether hot or cold. 
(c.) Or hot air for drying apparatus, &c. 
ArT. 8.—MACHINE TOOLs. 

42. Note the most suitable steam hammers for shops for the 
construction of machines of which the heaviest parts are of small 
or medium thickness. 

43. Indicate any new modes of blast for smiths’ shops and 
foundries. 

44. Describe the best systems of tuyeres for smiths’ shops and 
| foundries. : 

45. Mention the newest machine tools for boring metal. 

46. Describe the newest machine tools for turning. 

47. Describe the newest planing machines. 

48. Describe the newest slotting machines. 
49. 
50. 
51 





! 


. Describe the newest punching machines. 
. Describe the newest screw-cutting machines. 
. Describe the newest shaping machines. 

52. Point out such ticular tools as may be specially interest- 
ing to the machine-makers of Verviers. 

53. Notify any tools specially to be recommended for facility of 
repair, or for taking asunder or putting together, including— 

(a.) Portable forges and vices. 
(b.) Portable punching tools. 
(c.) Jacks, 

(d.) Fall tackles. 

(e.) Crabs. 

(f.) Cranes and sheer legs. 
(g.) Small wagons, &c. 

54. Examine and describe the most novel machine tools for 

carpentry and joining, such as— 
(a.) Circular saws. 
(6.) Band saws. 
(b.) Saws for cutting out ornamental work. 
(d.) Planing machines. 
(e.) Morticing machines. 
(f.) Rebating machines. 
(g.) Boring machines, 
(h.) Moulding machines. 

55. Point out separately such particular machines for carpentry 
and joining as may be interesting to the constructors of machines 
and the carpenters and joiners of the arrondissement of Verviers. 

56. Describe any new kinds of cupolas and furnaces for iron and 
brass foundries. 

57. Point out any special tools of novelty for iron and brass 
| foundri 

58. Narrate any new methods of moulding. 

Art. 9.—HYDRAULIC PRIME-MOVERS AND PuMPs. 

59. Indicate any new hydraulic driving engines exhibited, their 
systems, dimensions, comparative prices, &c. 

60. Notify the best governors for hydraulic wheels and turbines. 

61. Describe any kinds of pumps specially used for washing 
wool, noting the duty they perform, the horse-power and space 
they require, and their comparative defects and advantages. 

62. Notice any other kinds of water or air engines of interest 
or likely to be employed in the industries of the arrondissement of 
Verviers. 

63. Point out the best systems of fire-engines, comparing their 
| duties and prices, specially examining steam fire-engines. 

64. Examine any new modes of extinguishing fires other than 
fire-engines. 





SECTION II.—WOOL WORKING. 
Art, 10.—Frrst PREPARATION OF THE WOOL. 


65. Give a detailed description of the newest machines for 
| washing wool, noting particularly— 

(a.) The space they occupy. 

(b.) Their price. 

(c.) The cost of fixing. 

(d.) The net product of wool dried per twelve hours’ work. 

(e.) The net cost of the treatment of 100 kilos. of wool. 

(f.) The motive force employed. 

(g.) How many workpeople are required for the ordinary 

working. 

(h.) The quantity of water required for the washing. 

(i.) The name of the maker. 

66. Determine as exactly as possible the state of the wool after 
the washing. 

67. Which of the machines termed ‘‘ hydro-extractors ” leaves 
least water behind? Note the number of revolutions per minute, 
the price of the machine, the price approximately of fixing it, and 
the name and address of the maker. 

68. Which of such machines gives the greatest promise of dura- 
bility in its construction? 

69. Which offers the greatest facilities for introducing and re- 
een the wool and can be most easily employed for drying 
woollen 

70. Notice the newest systems of drying machines exhibited, 
mentioning in each case— 

(a.) The quantity of wool dried in twelve hours. 

(b.) The space occupied by the machine, and its ventilator, if 
it have one. 

(c.) The power required for the latter. 

d.) If the air is heated and to what temperature. 

tc} The name and address of the maker. 

71. Specify as nearly as possible the state of the dried wool; 
state if it has retained its softness, and especially its whiteness. 

72. Indicate the best working carding machine which leaves the 
wool long and gives the least waste, i.¢., which cleans out the 

knots the best. Note— 
| (a.) The power consumed, 
(b.) The space occupied. 
| (c.) The price. 
| (d.) The materials of which the principal parts are composed. 
} (e.) If it can work up all kinds o: wee tee those with large 
fleeces. 
(f.) Name and address of the maker. 

73. Say if there are any systems exhibited which are not known 
in Belgium. Inquire if there are any such in operation and where 
they can be seen. 

74. Do the oiling mills for dressing the wool present any novel 
points compared with those constructed at Verviers; if so 

(a.) Describe the machine. 
(b.) Point out the particulars of its superiority. 
(c.) The price. 
(d.) The address of the maker. 
(e.) The quantity of wool produced in twelve hours’,work. 
{ f.) The wages expended. 
g.) The power used. 








(h.) The space occupied by the machine. 

75. Is there any new machine or process for obtaining an inti- 
mate mixture of wool of different colours, and which offers any 
advantages over our own, if so— 

(a.) Describe the machine. 

(b.) Indicate in what it is superior. 

(c.) The price. 

(d.) The maker’s address, 

(e.) The quantity of wool produced in twelve hours’ work. 
(f.) The wages expended. 

(g.) The power required. 

a The space occupied. 

i.) Where it is used. 

76. Are the scribbling machines exhibited better than those 

constructed here? if so— 
(a.) Describe the machine. 
(5.) Indicate its points of excellence. 
(c.) The price. 
(d.) The address of the maker. 
(¢) The quality of the work. 
(/.) If it is easily unshipped so as to admit of cleaning the 
card with facility. 


Art, 11. —CarDING. 

77. What kinds are exhibited which possess any special interest 
for our arrondissement. 

78. Indicate in each case— 

(a.) The number of machines. 

(6.) The number of drums, 

c.) The diameter and width of the drums. 

d.) The ber and di ter of the workers and clearers. 
e.) The diameter of the comb. 

79. Specify if these parts are of cast iron, wood, compo, plaster, &c. 

80. few the product of the scribbling engines consist of flakes 
(matelas) of Apperley ribbons, or of ribbons without twist, as in 
those by Platt Brothers” 

81. What is the circumferential velocity of the drums ? 

82. What is the mode of transport from one machine to another ? 

83. What mears is employed for cleaning the comb? Describe 
the comb and the cleaner. 

84. Has the throstle frame (continu) one or two combing cylinders ? 
What are their diameters ? 

85. Is the comb cleaned at one or two places (une on deux prises)? 
How are the collars arranged? State their width. 

85. What is the arrangement of the forks (cu/ottes), bobbins 
(bobéches), straps, and all other means of obtaining the formation 
of the yarn? 

87. Describe the fittings of the sets (garnitures des assortiments). 
Do they consist of plates or of bands? Say if they are made of 
leather, styboline, caoutchouc, or what other material. Give— 

(a.) The number of the yarn. 

88. Are these fittings (garnitures) covered wlth flock or with 
felt? Are they nailed and stretched or not, and in what cupest 

89. What clearance is there between the different parts of the 
machinery ? 

90. Note in the case of each set— 

(a.) The quantity of wool carded in twelve hours’ work. 

(b.) The quality of the wool. 

(c.) The quality of the carding. 

(d.) The wages or number of workpeople. 

(e.) The number of square metres occupied by the set, neces- 
sary passages iastoled: 

(f.) The power used, indicated by the width, tension, and 
speed of the driving strap. 

(g.) The price of the set. 

(4.) The name and address of the maker. 

91. Are these machines easily regulated ? 


ArT. 12. —SPINNING. 


92. What machines for spinning carded wool are there which 
might advantageously be introduced into our arrondissement. 
Note if they are— 

(a.) Hand machines. 
(b.) Self-acting. 
(c.) On the continuous system (broches & ailettes)or other. 

93. Give for each of these machines — 

(a.) The price. 

(6.) The name of the maker. 
(c.) The place where it is used. 
(d.) The wages. 

(e.) The power expended. 

(f.) The space occupied. 

94. Form an opinion on the products, both in quantit 
quality. Take samples of the yarn and of the wool when 
permitted. 

95. Describe such machines for twisting two, three, and four 
threads at a time as are not used here. Point out— 

(a.) Their advantages and inconveniences. 
(b.) Theur price. 
(c.) The name of the maker. 
(d.) The place where they are used. 
96. What new kinds of reels are exhibited. Note— 
(a.) The mode of using them. 
ie If they are moved by hand or by steam. 
c.) Of what kind is the driving belt. 
97. Describe oe yt the mode of throwing in and out of gear 
embr tan b iY t 
: 98, Can the different speeds of the warping frame (hasple) be 
easily given by the workman? 

99. Note any apparatus for washing the wool. 

100. Note the apparatus for drying the yarn. 

101. Describe the apparatus for making the yarn into bundles. 

102. Are there any new kinds of bobbin frames for warp yarns 
before warping ? 

a pe nape hes the case ¢ each machine— 

a.) The advantages and disadvantages. 

(b.) What is the number of threads on one cop. 

(c.) If there is but one thread on a bobbin. 

(d.) The number of bobbins which a skilled workman can 
attend to. 

(e.) Indicate the nature of the yarn and its strength. 

(f.) If the yarn is divided into or is en fisain. 

104. What new warping machines are there? 

(a.) Indicate their pe mw and disadvantages. 

(b.) Are they moved by steam or by hand ? 

(c.) In what manufacture are they used ?—for cotton, flax, 
silk, or wool, scribbled or carded ? 

(d.) Is the yarn wound on rollers or on the warp frame (hasple)? 

(e.) What is the number of threads ? 

(f.) Would it be easy to obtain all the accounts and widths? 

105. Take note for each machine. 

(a.) The name of the maker. 

(b.) The space occupied. 

(c.) The price. 

d.) The place and extent to which it is used. 
tC Make a sketch if permitted. 

106. Describe the machines for dressing, drying, and winding 
the warp yarns before weaving, which are not in our arron- 
dissement. Enumerate their advantages and inconveniences. 

Note. - The attention of visitors is specially directed to those in 
which the dressing is dried by means of a current of air of 30 deg. 
or 40 deg. Réaumur, instead of by contact with a cylinder heated 
by steain. 

107. Indicate to which system these machines approximate 
nearest. Is it to— 

(a.) The dressing machines (English). 
(b.) The sizing machine (English). 
c.) The American machine (Schille). 
108, What is the mode of heating the dressing ? 
109. What passage does the warp make through the dressing ? 
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110. What is the material employed for the dressing? Is it 
animal or vegetable? Is it procured from wheat, from potatoes, 
or from any other fecula or thickening matter? Is it procurable 
from quadrupeds or from fishes? 

111. Notice in each of these machines— 

(a.) The name of the maker. 


(b.) The price. ’ 
(c. The expense in wages, dressing, power, and steam for 
heating. 


Art. 13.—WEAVING. 
112. Notice any hand looms which would offer any advantage 
compared with those employed at Verviers. " 
(a.) By the Jacquard machine. 
(b.) In the motion of the shuttles. 
(c.) In the motion for changing the shuttles, 
(d.) In the arrangement of the beams (/ames,) 
(e.) By any simplification of the guspensiom cords (armures.) 

113. Is there any machine loom better than that of Smith, if 
so, give a detailed description with a sketch, if permitted. 

114. Note- 

(a.) The advantages and disadvantages, 

(b.) The maker’s name and the price. 

(c.) The product per hour or, preferably, per week. 
(d.) The nature of the produet. 

(e.) The power absor' 

(f.) The number of shuttles, 

(g.) The regularity of their 7 

(h.) If they are of iron or wood and with or without rollers. 
(i.) The number of throws per minute. 

(k.) The number of throws per day (useful work). 
(1.) The place where it is 

115. State if the warp is wound and dressed mechanically and 
by what process, 

116. Say if the loom works witk the Jacquard mechanism. 
Describe this in detail. 

117. What new machines are there, unknown here, for filling 
spools, give a detailed description of them, pointing out their 
advantages and disadvantages. 

Art. 14.—Stays (Lames) REEDS (Rots) AND ACCESSORIES. 

118. Have any slays and reeds been invented promising advan- 
tages over our own? 

119. Notice any new woof counters (compte duites) and give a 
detailed description. 

Arg. 15,—BuRLING. 

120, Ascertain if any burling machines would be applicable to 
the tissues of Verviers. 

Art. 16,-—FINISHING. 

121. Describe any machines for removing the grease from the 
cloth in the crude state, mentioni 

(a.) The name of the maker. 
(b.) The price. ; 
(c.) The space theyocetpy: 
(d.) The power used to drive them. 
(e.) Places where they are at work. 

122. Describe any fulling machines exhibited, indicating 


(b.) The nature, comparing them with the wools usually em- 


oy 

i) Their state, i.e., presse, if washed on the animal, and in 
ot or cold water, if they are in fleeces or assorted. 

(d.) The colour, specially distinguishing very white wool. 

(e.) The cleanness, if they contain any burrs, straws, seeds, 

dung, &c. 

( «| Their gross and net price. 
(g.) Length of the fibres, if they are most suitable for carding 
or combing. 
Art. 20.—WOOLLEN WastTE. 

160. Determine, by examination, the fineness, length and strength, 
shades of colour, cleanness, if free from foreign fibres and morsels 
of rags, price, and source of supply. 

ArT. 21.—SILkK. 
161. Examine the silk for— 
(a.) Quality—as spun, fancy, floss, or spun waste. 
(b. neness or mark. 
(c.) Colour and gloss. 
(d.) Price and source. 
Art. 22.—CoTron YaRN. 

162. Examine any cotton yarns intended for the manufacture 

of fancy goods, mentioning— 


(a.) The quality. e 
(6.) Fineness or mark. 
(c.) Colour. 


(d.) Price and source. 
ArT, 23.—VAarious FIBRES. 

163. Examine all other fibres for weaving, whether in mass or 
in yarn, which can serve for the manufacture of fancy goods, giving 
a description and mentioning the source and the price. 

Art. 24.—Dye Srurrs. 

164, Ascertain if there is any drug producing new tints, or im- 
proving tints already known, describe such, noting the price, and 
source, 

Art. 25.—OILS AND GREASE FOR MACHINERY. 

165. Oils suitable for lubricating machinery. Description, price, 
and source. 

166. Grease suitable for lubricating machinery. Description, 
price, and source of supply. 

Art. 26.—OILs, ALKALIES, AND SOAPS FOR MANUFACTURES. 

167, Examine any oil suitable for dressing wool, with quality, 
price, and source. 

168, Examine any alkalies intended for washing or fulling wools, 
giving quality, strength, price, and source. 

170. Ascertain if there are no new agents proper for washing 
wools, or for fulling cloth, and giving better results than the agent 
employed:—State price and source of supply. 

Art. 27.—WooLLEN YarRn.* 

171. Indicate the different kinds and qualities of carded yarns 
which appear in the Exhibition— 

(a.) Pure wool :—Simple crude yarn, simple dyed yarn (simple 
or varying colours), mixed yarn, crude yarn, dyed and mixed, 
doubled, and twisted twice or more. 





(a.) The name of the maker. 
(4.) The price. | 
(c.) The power necessary. 
(d.) The space occupied. | 
123. Ascertain if there is no new process which would admit of 
fulling without injuring the brightness of the tints. 
124. Is there no apparatus for“keeping the stuff open during | 
fulling better than the well-known stretchers ? 
125, ai the gig mills termed machines a ape 
i126. What system appears to possess the test a voor as 
regards quickness of ing the! ns Scorer hand labour, 
= er consumed, space occupied, and price? Give the address of 
the maker. 
127. Describe any laying down called polish 
128. Point out the best stretching apparatus. 
129. Are there any metallic teazles exhibited, and what results 
are likely to be obtained from ? 
= Describe the machines for drying and cleaning the teazles 
after use, 
131. Indicate the different means-of velvetting the stuffs other 
than by the machine cutter {i @ frais). 

132. Describe any twillingm exhibited. State the price, | 
the space occupied, the power used, and the name of the maker. , 
133. Have any improvements been. effected in the cropping ma- 

chines known in the arrondissement of Verviers ? 
134. Have any improvements been made in dry brushing by . 
steam ? 


135. Point out any alterations made in pressing apparatus. Are 
2 9 
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sheet iron plates still useG i How are they z } 
136, Describe any eri machines (@ décatir) exhibited. | 
137, Describe any es for calendering goods. , 


138. Describe the different modes of burling shown. i 
, 139. What machines are exhibited for washing the goods after 
dyeing ? 
140. Describe any machines for stretching and drying the goods. 
(a.) With hot air, 
(b.) By ventilation, * 
4\. Point out for each such machine— 
(a.) The space it occupi 
(6.) The quantity of steam consumed. 
(c.) The power used. 
(d.) The name of the maker. 


— 





(e.) The places where it is at work. 
142. Describe any hydro-extractors for glossed cloths. 
143. Describe the best machines for measuring " | 
144. Describe the best machines for making up bales. | 
145. Describe the best folding machines. 
146. Describe any machine for sewing or broidering the fag ends. | 
147. 


Describe any tus which might be usefully employed | 
in the interior of mai tihorics, either to facilitate comlitniontion | 
between one part and another, or toserve in transporting the goods 
in process of manufacture. 


Art. 17.—SuNDRY pee. —- 

148. Indicate any new’ apparatus the pr g having 
relation to the working of carded wool, such as that for washing 
and drying yarn for mixed stuffs. 

149. Draw attention to the employment of cards in plates and 
in bands comparatively for the iain of apparatus for carding 
wool. 

150. Describe the newest apparatus for making up bales of wool 
and woollen yarn. 

Art. 18.--APPARATUS FOR SPINNING CoMBED WOOL. 

151. Describe the newest systems of making combed wool yarn, 
commencing from the washing of the wool. 

152. Note any perfected apparatus for combing and drawing, 
their comparative advantages, their power, and the space they 
occupy. 

Iss Mention any carding machines and apparatus for yarns of 
the ‘‘ mixed,” scribbled, and carded sort, noting their principal 
dimensions, the power, and space they require, Xc. 

154. Notify the best spinning machinery for combed and 
“*mixed” yarns. 

155. Describe the newest apparatus for doubling and twisting 
the combed and * mixed” yarns. 

156, Indicate any apparatus for washing yarn. 

157. Point out any drying — for yarn. 

158. Describe any apparatus for hanking the yarn. 


SECTION III,—RAW MATERIALS. 
Art. 19.—WooLs. 


159, Examine the wools from every source of supply in relation 
to 





, crisped (frisés), ratteens, &c. &c.; the most usual finish, and the 





(a.) The fineness. 


(6.) Wool and cotton. 

(c.) Wool and silk. 

(d.) Wool and some other material. 

(e.) Yarn speckled (moucheté) for buttons, variegated warp, 
yarn, &c. 

(f.) Felted yarns. 

(g.) Substitutes for carded wool yarn not comprised in these 
different kinds. 

172. Compare the similar yarns from different sources— 

(a.) In relation to quality. 
(b.) With regard to price. 

173. Ascertain and indicate the kinds of goods which are made 
with carded wool yarn, indicate the places where these different 
products are made. 

Art. 28.—Fancy Goops, 
Examine them with regard to— 

174. Quality, fineness, price. Mention specially any unusual 
prices, for cheapness or for extra fine qualities. 

175. Colours: — Mention the newest and richest colours, the 
best whites and the dominant tones, and the best conceived assort- 
ments of tints. 

176. Designs and tissues:— Note those most in vogue. 

177. Novelty:—Describe the stuffs which present a really new 
character, whether in tint, in the spinning, or the replication of 
the yarn, in the tissue, or from any other effect. 

178. Fimishes:—Mention the different kinds of finishes, rough, 
shorn, velvets, plushes, waved (ondulés), curled (moutonnés), 


special finished mark for each country. 

179. The manufacture:—Examine the stuffs with regard to 
general perfection of manufacture, the spinning, re-twisting, weav- 
ing, and felting; the wool, the clipping, burling bars and press. 
Observe if the English press, which is very powerful, produces 
even rolls, or creases, as in our arrondissement. 

180. Indicate the special inanufacture of the principal localities, 
giving the average prices. 

181, Mention the more salient defects in the manufactures of 
—— localities, under any head whatsoever, especially those of 

Verviers and its environs. 


Art. 29.—BroaD CLOTH. 
Examine the cloth with regard to— 

182. Quality, fineness, price. Mention any exceptional prices, 
either for cheapness or for extra fine qualities. | 

183. Colours:—Mention the best colours exhibited, those for | 
extra cloths and for exportation, and the best designed arrange- 
ments of colour. j 

184. Finish:—Note the best, the special mark of each locality, | 
particularly those of France, Germany, and England, } 

185. Manufacture:—Examine the cloth from a general point of 
view of perfection of manufacture; the spinning, weaving, felting, | 
the wool, the shearing, burling, crimping, pressing, and lustre. 

186. Indicate the special manufacture of the different localities 
with the average prices. 

187. Mention the more observable defects in the manufactures 
of certain localities, of no matter what nature, i in the 
case of those of Verviers and its environs. 

186. Examine the cloths with the warp of cotton, state their 
price, place of manufacture, qualities, shades, &c. 


SECTION V.—-VARIOUS INDUSTRIES. 
Take note of any apparatus likely to interest— 
189, Cardmakers. 
. Makers of reeds and combs for textile manufactures. 
Tanners. 
Choppers of tan or dye woods. 
. Printers. 
. Lithographers. 
5. Distillers and liquor makers. 
. Miners of coal and minerals and quarrymen, &c. 
. Millers. 
. Architects. 
. Proprietors of baths and public washhouses. 
. Coal gas makers, &c. &c. Xe. 





* In this examination distinguish the yarn for cloth from that for mixed 
stuffs of wool and silk. 








Sour Kensincton MusrumM.—Visitors during the week ending 
April 20th, 1867:—On Monday, Tuesday, and Saturday, free, 
from 10 am. to 10 p.m., 9043; on Wednesday, Thursday and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1090; total, 
10,133; average of sen) agen week in former years, 11,351; 
total from the opening of the museum, 6,646,135. 





| fine as the external effect. 


THE LIGHTHOUSE AT THE FRENCH 
EXHIBITION. 

Tue great iron lighthouse in the French park of the Exhibition 
has now been some days completed, and has shown its powerful 
white “flashing” light for some hours on any fine evening that 
we have had lately. It is always the first object in the Exhibi- 
tion which arrests the a‘ , and few will fail to be struck 
with its fine and striking rtions. 

It is the second from same plans constructed by the 
French Government, the first’ having been placed on the coast of 
New Caledonia, this one is intended for the Roche Douvres 
—the most northern of the dangerous rocks on the coast of 
Brittany, and lying half-way between Brechat and Guernsey, 
and about twenty miles from Brest. 

Through the kindness.of M. Reynaud, Inspector-General of 
Government Civil Engineering Works, and director of the light- 
house service, we are enabled to give the accompanying engrav- 
ings of this interesting work, and we have had the advantage of 
a thorough explanation of the internal arrangements from M. 
Bertin, the French Government Engineer, under whose imme- 
diate inspection the work was-executed by M. Rigolet, of Paris. 

The height of the whole structure is as follows :—Masonry 
and concrete foundations, 22ft. ; iron column from its base to 
floor of gallery round the lantern, 157ft. 6in.; from floor of 
lantern to top of ball, 30ft.: so that the total height, including 
the foundations, is 209ft.; but of this perhaps 12ft. are below 
the water level, so that the total elevation proper to the top of the 
lantern is under 200ft., and that from water to light is about 173ft. 
The plan of the building, as will be seen from our horizontal 
section, is that of a polygon of sixteen sides, of which the 
diameter of the circumscribed 
circle is approximately 37ft. at 
the base, and 13ft. 2in. at the top. 
The diameter of the inner circle 
of the framing, which is also thatof 
the fine spiral staircase, is 11ft. 8in. 
Cast iron bed-plates are let into 
the masonry to receive the base of 
each of the sixteen fraines corre- 
sponding with the angles of the 
polygon and forming the real 
strength of the structure. The 
bed-plates are bolted to the foun- 
dation by ninety-six holding~lown 
bolts connected two-and-two by 
long washers imbedded at a depth | 
of 6ft. 6in. in the mason-work. | 
The structure of the frames will 
easily be seen from the sectional 
elevation, p. 360, and from the 
details given at p. 360. They con- 
sist simply of an inner vertical 
T-bar, and a spiral T-section on 
the outside to fit the angle of the 
polygon. Each section of the, 
frame has a length corresponding 
with the length of the external 
plating, the ends being made of 
the same T-iron as the inner per- 
pendicular, so that the section of 
the horizontal struts is that of 
a 4. The centre of each frame 
is strengthened by three plates 
bolted together sandwich fashion, 
so as to allow the outer ones to 
grasp: the web of the T-iron at 
each end. This staying, we think, would have been improved 
had the plates been arranged diagonally, with only a filling 
piece between them where they crossed, so as to give a single 
pair of lattices in each frame. The plates of the external casing 
are seven millimetres, or a shade over a quarter of an inch 
thick. They reach from frame to frame, and are bolted through 
with butt strips over them to the frames, so that the whole 
building presents a circumference of sixteen panels and an 
elevation of fifteen, the upper one being almost hidden by the 
handsome cornice of the lantern gallery. The New Caledonia 
lighthouse is only fourteen panels in height, though itis in every 
other respect a counterpart of the one exhibited ; and we have 
adopted the New Caledonia one in our engraving, as, from 
its slightly shorter length, it enables us to increase the 
scale. The ground floor contains a large compartment 
for the light stores, fitted with oak presses, &c., a sleeping room 
for the inspector, a hall containing two large sheet-iron tanks for 
water, and space for the sleeping rooms of the four men who 
will inhabit it. These, however, have not been floored or fitted 
up, in order that visitors may have an opportunity of inspecting 
the construction of the foundation and of the first storey. The 
second floor will contain stores for any repairs the tower may 
require, a small forge, &c., and over this is a watertight cement 
floor. The view of the interior, with its spiral staircase, orna- 
mented by a handsome brass handrail, is from this point quite as 
From the large circumference of the 
spiral, the ascent by cast-iron steps bolted to the framework is 
very easy, and the panorama from the outer gallery below the 
antern is magnificent. This gallery is about 4ft. wide, and im- 
mediately above it is a narrow foot-plate without handrail for 
cleaning the windows of the lantern. The diameter across the 
lenses of the light is 6ft. lin. The light it one of the first order 
in point of power as classified by the French; it is dioptric 
glass, the circumference of the lenses presenting twenty-four 
faces. It has a four-wicked Argand burner, and the revolution 
of the light and the supply of oil are given by beautiful clock- 
work machinery, manufactured by M. Lepaute. The light 
revolves on ten friction rollers with brass centres and har- 
dened steel tires. Both the plate on which they tread, and the 
resting plate of the light, are also of hardened steel. The 
pivoting is also managed with friction rollers, both at the bot- 
tom and top of the revolving light, the latter being adjustable in 
a light framework at the top of the lantern. The weight of the 
lantern thus supported and guided is four tons. The oak fittings of 
the lamp-room are in the best style of French work of that 
description ; and all locks, keys, hinges and mountings, are in 
brass. 

In conclusion we may observe, that the principle on which 
these lighthouses are constructed differs in one essential par- 
ticular from former wrought-iron lighthouses. The external 
shell is not relied upon for strength, which is solely obtained by 
the framework structure which we have illustrated. We were 
inclined to criticize this departure from long-established rules, 
founded on the fact that in such buildings the more the ma- 
terial is concentrated in and close to the shell, the greeter will 
be the strength in proportion to the weight ; but M. Ri yniud’s 
experience of the rapid decay of sheet-iron in sueh circumsvances 
goes far to warrant him in departing from what would certainly 
be the more correct principle were these contingencies not taken 
into account. 
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MADRAS RAILWAY ROLLING SlOCK.—No. I. 


PASSENGER LOCOMOTIVE CONSTRUCTED BY MESSRS. BEYER, PEACOCK, & CO., FROM THE DESIGNS OF MR, J. HAWKSHAW, C.E. 
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We illustrate in the accompanying engraving one of a number | at the bottom for removing the dome when shipped. The plates 


of similar engines manufactured for the Madras Railway by | of the shell are }in. thick, and secured to the boiler by angle 


Messrs. Beyer, Peacock, and Co., Gorton, Manchester, according 
to the designs of the engineer-in-chief. 

i. The boiler is 10ft. 6in. long, and 4ft. diameter inside, and is of 
best Lowmoor iron in plates jjin. in thickness, as are also the 
angle irons and rivets. The tube plate of the boiler is jin. 
thick, flanged to receive the smoke-box plate, and secured to the 
boiler by angle iron 2jin. x 2jin. x gin. The fire-box is 
4ft. 9in. wide and 4ft. 7in. high from the bottom to the centre 
of the boiler, and the upper portion is a radius of 2ft. 44in. 
inside,from thejcentre.of boiler. Six brass washing-out plugs 
are fixed atjthe bottom of the fire-box. A dome is placed on 


| 


| one longitudinal straps lin. in diameter, eight of which are | 


iron 2jin. x 2jin. x jin. The rivets are jin., placed 1fin. 
apart from centre to centre. The back plate of the fire-box 
shell is stayed to the boiler body and front tube plate by twenty- 


screwed into forgings rivetted to the boiler, and the remaining 
thirteen are screwed into the tube plate from the smoke-box end, 
and each of the stays is adjusted to the back plate by a nut and 
copper washer on each side of the plate. The smoke-box and 
chimney are made of the best Staffordshire iron, and the chimney 
top is of copper. The fire-box is of copper, 3ft. 6in. long by 
4ft. 3in. wide (inside dimensions), and 5ft. 4in. high from the 


the top, in the position shown in the engraving, having a joint | bottom to the under side of the roof. All the plates are din. 
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| thick, except the tube plate, which is jin. at the part that 
receives the tubes, and the back plate is thickened to gin. at the 
| fire door. The front, sides, and back are stayed to the fire-box 
| shell by Jin. copper stays placed 4in. apart from centre to centre; 
the roof is stayed by ten solid wrought iron girders placed 4}in. 
apart from centre to centre. These girders are 4hin. deep 
| between the rivets, and are swelled out at the holes so as to be 
| of an equal strength with the intermediate parts, and fit well and 

project over the front and back plates of the fire-box. Four of 

the girders are tied to the underside of the fire-box shell by 

eight double suspension rods, and secured thereto by eight 

wrought iron forgings. A baffle plate is fixed at the back of the 
| fire-box, and the brass work of the fire-box is carried even with 
| the plate. The fire-bars are in two lengths, supported by a 
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DETAILS OF THE FRENCH LIGHTHOUSE, 
In the annexed cut we give enlarged details of portions of the 
great lighthouse in the Paris Exhibition, for which we could not 
find space elsewhere. ‘To the information given in another article 
we may add the following particulars of the principal weights 
aud measures and the cost: 

Special T-irons for the angles of the polygon, 18 millimetres 
by 10 millemetres, weighing 31 kilogrammes. Weight of the 
angle braces on the three lower storeys, 44 kilogrammes per 
metre. The thickness of the plates in the lower storeys is 
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SECTION OF ANGLE STRUS 
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10 millimetres, decreasing, as it rises, to 7 millimetres. The butt 
strips are 11 millimetres thick. 16,880 kilogrammes (kilogrammes 
may be reduced to ewts. by multiplying them by 01969. Ordi- 
nary cast iron, at 40c., 6752fr.; 47,000 kilogrammes fitted cast 
iron, at 55c., 25.900fr.; 219,380 kilogrammes plate iron, at 70c., 
153,566fr.; 20,450 kilogrammes forged iron, at lfr. 40c., 28,630fr. ; 
1065 kilogrammes bronze, at 6fr. 20c., 6,606fr.; 5,000 metres 
square of painting, at 75c., 3,825fr.; carpenters’ and sundry work, 
2.000fr.; contingencies, 22,721fr.; total, 250,000fr.; say, £10,000. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE EXHIBITION OF 1862, 

Sr, —In the French journal Les Mondes, of last week, there is 
an article on M. Hirn’s highly ingenious and successful method of 
transmitting motive power to a distance by means of very large 
pulleys and slender cords or wires, moving at a high speed; and 
in the course of that article it is alleged, that this invention was 
‘despised at the London Exhibition of 1862, because it had not 
the honour of being English.” If it was ‘‘despised,” it was cer- 
tainly not the jury who despised it; for, under the presidency of 
the distinguished French senator and political economist, M. 
Michel Chevalier, they made honourable mention of it in their 
report, and that although none of the jurors had seen it at work, 
a drawing only having been exhibited (No. 1200c of the French 
Catalogue—the Count d’Eprémesnil exhibitor). As for the charge 
of national partiality, I have only to observe, that out of 325 
articles which obtained honours in the class of ‘‘ machinery in 
general,” 164 were exhibited by foreigners. I have written to the 
same effect to the Editor of Les Mondes. 

W. J. Macquorn RANKINE, 
Member and Secretary of the Jury on “ Machinery in 
General,” at the London International Exhibition of 1862. 
University of Glasgow, 24th April, 1867. 


THE INSTITUTION OF CIVIL ENGINEERS AND MR. SCOTT 
ii - SSELL. 

Srr,—In the last number of the journal conducted by Mr. Zerah 
Colburn, at p. 334, is an article headed ‘Institution of Civil 
Engineers,” to which my attention has been called here to-day, 
The editor of that journal has thought proper to drag my name 
into his columns in a manner which, to call it unjustifiable, is far 
from expressing the epithet which it deserves. _ 

After “‘ protesting” against the publication in your paper last 
week of a document recently forwarded by Mr. Scott Russell to 
various meinbers of the Institution, the writer goes on to 
say:—** Mr. Robert Mallet’s name (and he is a member of the 
Institution) appears as a regular contributor to the journal—THE 
ENGINEER—in which this publication was made, and we presume 
he will lose no time in clearing himself of all suspicion of so gross 
a breach of confidence.” pe “a , 

So, because I am a member of the Institution of Civil Engineers, 
and at present a contributor to the ENGINEER, I am to cxculpate 
myself from the groundless and gratuitous accusation which Mr. 
Z. Colburn has had the bad taste and hardihood to make! I shali 
certainly not condescend to do so in the columns which have pro- 
duced this calumny, but, Sir, I know that you, as Editor of the 
ENGINEER, will at once assure your readers and the public of the 
fact that you received no information from me, directly or in- 
directly, as to the document above referred to, or as to any other 
matter in relation to Mr. Scott Russell, now pending with the 
Institution of Civil Engineers. I cannot suppress my contempt 
for Mr. Z. Colburn’s ‘*protestation” for the privileges of the 
Institution of Civil Engineers, when I happen to know, from good 
authority, that he has himself been recently pulled up for un- 
authorized notices in his paper of some of its proceedings, in 
direct contravention of the promise signed by him when recently 
admitted a member. 

Paris, 20th April, 1867. RoBERT MALLET. 

{It is scarcely necessary to add to the foregoing letter that 
Mr. Mallet is in no way responsible for the publication in our pages 
of Mr. Scott Russell’s ‘‘defence ”—a document which we feel 
certain no one but its author could have for a moment imagined 
would have been regarded as either private or confidential by 
right-thinking men with the honour of the Institution at heart. — 

D. E.] 


Srp, -I observe in the columns of a paper, the management 
of which has been entrusted to Mr. Zerah Colburn, of New 
York, a protest in the ‘‘name of all that is fair and honour- 
able” against what he calls your ‘‘unauthorised and scan- 
dalous” publication of a document involving the honour of a 
member of the council of the Institution of Civil Engineers. 
The document referred to contains most libeilous und otiensive 
charges against a portion of the council, and aichough marked 
“‘ private and confidential,” was circulated very widely au. ong the 
members of the Institution, so that some hundreds of copies must 
have been distributed. 2 

Sir, I desire likewise to protest “in the name of al! that is fair 
and honourable” that no man has a righ ‘9 circulate, as Mr. 


Russell has done, a document containing such grievous in puta- 
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tions, and to claim for it the protection of a confidential commun! 
cation. It would indeed be a monstrous thing if aman migh 
slander the character of others, and could stop the mouths of hi® 
hearers by sayiug, “‘I told you this m confidence.” Mr. Zerah 
Colburn seems to forget that the first paper which made publie 


allusion to the question before the Institution was the 
one which he conducts; it is rather curious to contrast 
his virtuous indignation at the publication of anything 


which he deems prejudicial to the interests of Mr. Scott 
Russell with the readiness with which, in December last, 
he gave immediate publicity, under the anonym of ** Detector,” 
toa most virulent attack upon another member of the council 
couched in terms of the coarsest description. 

Mr. Colburn is curious to know whether Mr. Robert Mallet is 








letter which appeared in its condensed form in your impression of 
February 8th ; I have been so forcibly reminded by Mr. Varley’s 
lecture of the part omitted, that I have re-written it, to adapt it 
to his diagrams, in the hope of its supplying useful explanations 
Let us suppose the cable, represented by Fig. 3 (see THE ENGINED 
for Feb. 22, 1867), to be interposed between a galvanometer put to 
earth at one end, and at the other end a battery whose intensity 
of electromotive energy is, say, equal toone hundred Instantaneously 
on making the connections a sinall current of electricity will make 
its way from one end of the cable to the other, to escape through 
the galvanometer into the earth, supposed to be at zero. We will 


| imagine that the intensity of the electrical conduction at the 


middle of the lowest of the ten steps shown in the figure is equal 


| to five, which will become reduced to zero in overcoming the resis. 


| answerable for the publication of Mr. Scott Russell's statement ; | 
not knowing Mr. Mallet I cannot answer for him, he can no 


doubt reply for himself; but will Mr. Colburn object to en- 
lighten us as to the authorship of the letter signed “* Detector ”? 
| its statements and views are very similar to those in his own pro- 
test —it cannot surely be that the authorship is the same? I will 
hope not ; and for Mr. Scott Russell’s sake, who is believed to be 
| a frequent contributor to, if not a proprietor of, Mr. Colburn’s 
| paper, we will hope that he did not countenance the insertion of 
| that disgraceful letter. 
| One thing is clear, that an Editor who can sully his pages with 
such languge as is contain d in it, and talk of ‘laying the lash 


| upon a gentleman, so as mike his thick hide bleed at every line,” | 


| is searcely the person to whom we should look for instruction as 
| to the decencies and proprieties of English journalism. 

| A MEMBER OF THE INSTITUTION OF CIVIL ENGINEERS. 

| 

{ 

| 





THE PHENOMENA OF THE ATLANTIC AND OTHER LONG 
CABLES, 
_ Srk,—With respect to the editorial note appended to my letter 
in your issue of March Ist, I see no cause, after attentively reading 


your report with the above title to which it referred me, to alter | . , bg 
ts | as tive will be needed to double the conductivity at that point. 


the conviction I expressed that the 288,000 miles a second which 
Professor Wheatstone observed as a fact, falls short of the true 
velocity of electrical conduction, and cannot by any possibility 
exceed it for the reasons I have mentioned. : 
nothing that has shaken my confidence in the experiment there 
seems to be much in the lecture at the Royal Institution, as re- 
ported in THE ENGINEER of February 22nd, well worthy of atten- 
tion. It was stated that “Light travels through space with a 
definite velocity, electricity does not. The waves of fight do not 
flatten out or elongate during their flight over millions and millions 
of miles. For example, suppose the star Sirius were suddenly 
covered by a screen for ten minutes, and then uncovered again, 
the star would still appear on this earth to shine continuously for 
about twenty years after the screen was applied, when it would be 
suddenly extinguished for just ten minutes and then reappear.” 
It is implied that. instead of its being so with electricity, electricity 
loiters on its passage by reason of induction, to which the imagined 
flattening or elongation of the rays of light are likened; that 
implication needs to be examined, but I have first to remark that 
in telling his audience that electricity does not pass through space 
with a definite velocity, the meaning which Mr. Varley attaches to 
| the term space is not yclear. The regions beyond our atmo- 
sphere can hardly be t, as our experience of electricity does 
not extend so far; and if the word be used in the sense warranted 
by the nomenclature of the mechanical units of the British 
Association to mean /enyth of conductor, then the assertion about 
the velocity of electrical conduction in space being indefinite is 
wanting in proof, and seems to be immediately afterwards contra- 
dicted by the lecturer himself in his acknowledgment that 
“electricity in passing through a cable begins instantly to appear 
at its distant end”—that ‘it begins to arrive at its distant end 
instantaneously”— that ‘the moment the condensers were re- 
moved the speed was instantaneous.” By beginning to arrive can 
only be meant that some had arrived; and as its arrival was 
instantaneous its velocity was infinitely great, and could not be 
called indefinite. The answer to the question ‘“ What is the 
velocity of electricity?” does not depend on what does not arrive 
in the shortest time, but on what does so arrive, whether that be 
little or much. The quantity so arriving is another question, 
which [ presume Mr. Varley had in his mind when he remarked 
that it was not to ‘‘ be answered without other conditions are 
given.” Indeed, he showed that these other conditions only 
affected the question of quantity, and not that of velocity, by 
removing them; thereby making the whole of the electricity 
| engaged in the signalling equally instantaneous in its velocity. 
What, then, did he mean to imply by saying that electricity does 
not travel through space with a detinite velocity? He had con- 
structed one part of his apparatus to hold back, in imitation of thein- 
duction in the Atlantic cables, the greater part of the electricity by 
providing condensers in which to absorb it ; and those condensers 
he could throw in and out of connection at pleasure. We are told 
that **in the construction of the artificial line a simple mechanical 
contrivance enabled the condensers to be simultaneously removed, 
thus taking off the induction, which is equivalent to lifting the 
cable suddenly out of the ocean, and insulating it at an elevation 
of some miles above the surface of the earth.” While the con- 
densers remained in connection ‘‘a battery of 800 Daniell’s cells 
was connected with the cable, after which several seconds elapsed 
before any indication of its (the current) having reached (the 
artificial) Newfoundland was visible,” but ** the moment the con- 
densers were removed the speed was instantaneous.” This is an 
experimental confirmation of Mr. Latimer Clark’s declaration, 
which I quoted in THE ENGINEER of March Ist, to the effect that 
if we could do away with induction in a cable the electricity would 
pass through it “ instantaneously.” 

It is clear, therefore, from Mr. Varley’s own showing that 
electricity in a submarine cable, when allowed to go about its own 
| proper business of signalling, is instantaneous in its passage ; and 
| nothing he is reported to have either said or done during the 
| lecture in question militates in the slightest degree against the 
| 288,000 miles a second given to us by the Wheatstone experiment, 
or even the greater velocity which I think probable. 

But there is some use to be made of the comparison of light and 
electricity which Lam tempted to take the opportunity of showing. 
Putting ont of consideration the electricity held back as charge in 
an electrical cable, and which in the model of Mr. Varley has its 
counterpart in the electricity absorbed by the condensers, we may 
strictly compare the portion given over to conduction along the 
wire of a cable to a ray of light passing from Sirius to the earth. 
The passage both of electricity and light must, I apprehend, be 
allowed to have a definite velocity, and their occasional arrestation 
at their sources for any given period will, for exactly the same 
length of time, discontinue their arrival at the place of destination, 
dividing the current in the one case and the ray in the other, into 
two or any other number of consecutive parts, a vast multitude of 
which may all be under passage at one and the same moment ; for 
neither the light nor the electricity which is actually in transitu 
will be stayed by the screening of the star, nor the breaking of 
contact with the battery. We know this to be true in principle 
with light, and with respect to electricity we have evidence of its 
truth in the fact of the continued passage of waves to the end of 
a cable though alternated with other waves moving in parts of the 
wire in an opposite direction, of which the lecture gives an account. 
Now this feature in electrical conduction makes its velocity a 
matter of no practical importance, as any desirable number of 
signals can be uader conduction at one time along a cable, however 
iong it be, provided only it has not to be emptied of inductive 
charge after each signal before it can receive the next. And this 
is the peculiar characteristic of the cable I have recommended, 
which is thus seen to have a climax of perfection to which I have 
never before found an opportunity of alluding with a fair pros- 
pect of attention, enabling such an instrument as Bains’ printing 
telegraph to be put into operation with almost unlimited effect. 

You may perhaps recollect my shortening, at your suggestion, a 





tance still opposed to it in the remaining half length of the gradus 
setting up at the same time induction of corresponding intensity 
around it. For all this to occur there must be an intensity of 
fifteen in the middle of the second gradus ; because the resistance 
to conduction measured to the end of the figure will be three times 
as great as in the former case; and to establish the mechanical 

uilibrium of forces the induction also, and its resistance, will be 
fifteen. On the same reasoning the intensities at the middles of 
the successive platforms in the figure will be twenty-five, thirty. 


| five, forty-five, fifty-five, and so on tothe upper one, on the middle 


3ut although I find | 





of which it will be ninety-five, and at its battery end one hundred, 
like the intensity of the battery itself; the conductive and the 
inductive actions all along the line being everywhere in equilibrio, 
though continually falling, not as shown in the figure, per saltum, 
but Ly the most minute decrements possible, because the mechanical 
laws forbid sensibly unequal intensities of force to be permanently 
in communication. 

But this is not the whole of the action which may take place ; 
we require, in order sensibly to actuate the galvanometer, a larger 
quantity of electricity tobe conducted through the middle of the 
first gradus than results from an intensity of five ; and according 
to the definite theory of electricity an intensity four times as great 


Suppose, then, we have on the lowest step an intensity of twenty 
instead of only five, twice the quantity of electricity will then 
= through it as a current, provided only it can first arrive. But 
ow is it to arrive? for although the intensity at the batte 
having ten for its square root, is competent to pass on by conduction 
ten times more electricity than is represented by the square root of 
ten—the former intensity of that end of the lowest step which is 
farthest from the earth—it as ten times as much resistance to over- 
come. The same ratio between quantity and intensity prevailing 
all along the line, the current in every part is of course of constant 
magnitude so long as the action of the battery remains constant ; 
but with respect to the battery its electromotive power practically 
declines though its static intensity does not. Now Ohm was aware 
that electro-motion along a conductor could be increased by quan- 
tity as well as by intensity ; but the physical explanation of the 
fact has never yet been given for want of the lawof the squares of 
the quantities ; by aid of that law it is plain enough, and just 
where we now are we can wake no progress without it. 

Suppose the battery, which at one hundred of intensity has sufliced 
to send an intensity of five t » the middle of the lowest step in Fig. 3, 
to have that particular capacity for quantity which empowers it to 
supply the line with electricity just as quickly as it can pass the 
point of intensity five, by virtue of the conductivity there existing, 
and that we associate in action with the first battery a second pre- 
cisely similar, we shall, of course, thereby pour into the end of the 
line, at the intensity of one hundred, a double quantity of electricity 
to act, by virtue of the law of squares, with a quadrupled intensity 
of conduction at its further end, where it will find to drive before 
it a double quantity of the conductor's natural electricity held 
with precisely four times the force with which it had held « single 
quantity. Now so far as electrical theory is concerned the same 
process may be repeated until ten similar batteries, or one with 
electromotors ten times as large, are all simultaneously pouring 
electricity along the conductor in ten times its first quantity. The 
same increase will take place at the same time in the amount of 
the intensity of induction, because the electrical reaction which 
sets itself up to resist induction is the same forze which resists the 
conduction, proceeding in both cases from the same law of the 
squares of the quantities. 

I shall dismiss Fig. 3 with the remark that the intensities I 
have put forward to denote the progressson at the ten successive 
stages are precisely the same as were obtained from actual experi- 
ment by Mr. Clark; his one, three, five, &c., corresponding in ratio 
with my five, fifteen, twenty-five, &c. And now in turning to Fig. 2 
(see ENGINEER for Feb. 22, 1867) we may use it as a natural repre- 
sentation of a cable at work on my proposed plan without the 
accompaniment of charge, which, as I have already demonstrated, 
could not be present even in the minutest quantity. The relative 
intensities of conductive action in all the points along the base line 
will be measurable by their perpendicular distances from the 
diagonal line above, the elevation of that diagonal at one end 
denoting the intensity of the battery, and the depression 
of its other end the zero of the earth. As in the case of the 
ordinary cable the current of electricity passing into the earth 
(a fact that does not seem to be yet clearly understood) will 
for any given intensity of battery, increase in its quantity or mag- 
nitude with the size of the battery plates until it become equal 
to the quantity of electricity held by the most strangulated part of 
the cable with the same intensity of retaining reaction, after which 
further addition to the battery for quantity unattended by corre- 
sponding addition for intensity would be unproductive in augment- 
ing the current or electromotive energy. This is a proper place to 
remark that the number of electromotive cells that may be effec- 
tively added toa battery is theoretically without limit, because 
as the electricity quadruples in intensity by doubling their number, 
so the quantity of conduction increases as the numbers since it 
increases as the square roots of the intensities. But what I desire 
particularly to show is, that in the new form of cable successive 
discharges from a battery may follow each other, not as waves of 
a barley-corn form, but as cylinders of electricity more or less long, 
and with larger or smaller intervals between them, from one end 
of its conductor to the other however long the cable may be, each 
of the cylinders being perfectly independent of all the rest. In 
the first place there can be no gradual swell and dying away of a 
current, as when accompanie.! by charging and discharging of the 
wire the conductor will receive at once all that it can conduct at 
the existing intensity, and what it can conduct at one point 
it will continue to conduct all along with a velocity many 
thousand times greater than we can avail ourselves of. diminished 
only in the simple ratio of the length of the reaction or resistance; 
and in the second place the short currents will each tend to the 
uninsulated end of the conductor by reason of the diminishing 
resistances in that direction, maintaining their distances from one 
another constant all along the line, because, although the velocities 
will be constantly increasing on account of the progressing reduc- 
tion in resistance, that cause will be equally impressive on them 
all. The currents would, in fact, have a correct analogy in the 
ascent of distinct bubbles of air in quick succession through a 
column of ether or other liquid of low specific gravity, every two 
bubbles maintaining the distance given to them notwithstanding 
the acceleration of their velocities. 

I am, Sir, greatly obliged by your directing my attention to the 
report of Mr. Varley’s lecture, which otherwise I might not have 
seen, and if in my remarks upon it, or any of the electrical topics 
on which I have written in your paper, I seem to speak with too 
little hesitation, I would ask you to take into consideration the 
many years I have been privately criticising the definite theory of 
electricity since I tirst conceived it, without finding it once to fail 
me in any emergency. You will then understand that it would be 
affectation in me to speak of it with diffidence, although I trust I 
shall never become unconscious that it might be much more ably 
developed. RIcHARD LAMING, M.B,C.S. 

Hamilton-road, Brighton. 
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RAILWAY MATTERS. 

THE Ryde and Newport Railway scheme is at an end for the 
present. ; 

TueE Great Northern Company’s extension from Lincoln to Hon- 
ington is now open. . 

Tue traffic on the twelve miles of railway in the Isle of W ight 
is gradually improving. 

On the sixty-three miles of the Cape railways the February 
receipts show an increase of £393. 

ALL the works on the Brighton lines have been stopped as far 
as possible, and the directors are doing all they can to economise. 

A HORSEMAN employed at the Elmshall station was on Saturday 
struck, and most seriously injured, by a special goods train from 
Stowmarket. 

Ir appears tha 
at the India Office the 
new £20 shares. 

TueE East Norfolk line, which is to establish railway communi- 
cation between Norwich and North Walsham, has been commenced 
after long delay. 

From San Paulo the reports as to the railway continue en- 
couraging, the receipts having sometimes reached £500 per day. 
The above is equal to £35 per mile per week. 

Tue Keighley and Worth Valley short line of railway, five 
miles in length, has been opened for public traffic. The line 
unites a populous manufacturing valley with the Midland line at 
Keighley. 

A FREIGHT car on the Erie Railroad, filled with merchandise, 
took fire on Wednesday evening, April 3rd, twelve miles south of 
Rochester, and was wholly destroyed with its contents. The train 
was divided and the other cars saved. 

THE directors of the Carlisle and Silloth Company in their report 
for the past half-year regret their inability to recommend any 
dividend even upon the preference stock. Although the accounts 
show an apparent surplus, there may turn out to be, in reality, a 
considerable deficiency. 

THE most threatening opposition to the proposed amalgamation 


that the Madras Company have paid into the Treasury 
sum of £94,464 on account of the issue of 





of the Midland and Glasgow and South Western Railways has | 
been withdrawn, the two boards of directors having agreed to | 


a proposal made by Mr. John Burns, of Glasgow, giving a certain | 


security to the Scottish company. 

THE first sod of the Buitron and Huelva Railway was cut on the 
23rd ult., by the governor of the province. The line is intended 
to connect the port with the interior, and to open a district con- 
taining vast supplies of sulphur pyrites and manganese, which are 
required by chemical manufacturers in England. The portion of 
the line now under construction will be twenty-eight miles in 
length. 

On Wednesday a serious and fatal accident occurred on the 
Midland Railway, near Normanton. It appears that the Liver- 
pool, Manchester, and London express was passing Methley at the 
usual speed, when the engine suddenly left the rails, and, running 
into some wagons by the side of the main line, turned over on its 
side, killed the driver, one of the oldest on the line, and, it is 
feared, mortally wounded the fireman. 


On Tuesday evening the Colchester borough coroner concluded 


| 


NOTES AND MEMORANDA. 


Tur French Imperial Commission have insured the building of 
the Paris Universal Exhibition for £300,000. 

THE number of newspapers in the German language published 
in Europe is 3241, of which 747 are political. 

About six millions of rivets were used in the construction of the 
Paris Exhibition. Nearly fifteen million holes were punched to 
receive them. 

Ar a recent sitting of the French Academy of Sciences, M. Dub- 
runfant sent ina paper on the large quantity of crystallisable sugar 
in the Jerusalem artichoke. 

THE windows of the machinery gallery of the French Exhibition 
required 45,000 square metres of glass. The remaining windows 
are filled by 20,000 square metres. 


At the Glen’s Falls gas-works in Troy, New York, the experi- | 


ment of substituting peat for coal in the manufacture of gas has 
been tried with considerable success. 

EXTREMELY hard cast iron Las been made by M. Gaudin by intro- 
ducing a small quantity of boron, and lately, by combining the 
fused iron with phosphate of iron and peroxide of manganese. 

A WRITER in a French scientific paper says that a combination 
of ammonia with gun cotton removes the liability of the latter to 
spontaneous combustion without injuring its explosive qualities. 

In the year 1864-65, 2747 miles of railway were opened in India, 
and conveyed 12,826,518 passengers. There were 1421 post-offices 


and 55,986,646 covers were transmitted through the post, besides | 


books and parcels. 

Up to the present time about one-half of the Enfield pattern 
rifles, stored in the armoury at Chatham, have been despatched to 
the Tower, for the purpose of undergoing conversion to breech- 
loaders on the Snider principle. 

THE population of Calcutta, according to the census of January, 
1866, was 377,924; of the town of Bombay, according to the census 
of February, 1864, 816,562; of the town of Madras, according to 
the administrative report for 1863, 427,77L. 

Ir appears that the proportion of sheep kept to every 100 acres 


under crops, fallow, and grass in the British home empire was as | 


follows last year: 
25, and Guernsey 10°1. 
** population.” 


England 68, Wales 73, Scotland 126°5, Jersey 


ARGENTIFEROUS lead ore is deprived of its silver by M. Cordure, | 


by adding a small quantity of zinc to the fused ore. The zinc 


| forms an alloy with the silver lighter than the lead, and thus 


brings it to the surface, where it cools and may be removed, re- 
melted, and separated. 

Tue black band iron ore of Pennsylvania, not long ago discovered, 
is alleged to be much richer in iron than the Welsh black band, 
and three times as thick in the vein. It isa union of coal and 
iron, containing enough of the former to reduce the latter with the 
aid of a small amount of other coal. 

THE commercial progress of British India of late years has been 
astonishing. In the financial year 1840-4] the merchandise im- 
ported by sea from foreign countries was of the value of £8,415,940; 


| in 1860-61 it had risen to £23,493,716; in 1864-65 it was £28, 150,923; 


his inquiry into the circumstances attending the discovery of the | 


body of Mr. R. Worswick, railway contractor, in the river Colne. 
No further light could be thrown upon the affair, and the jury 
returned an open verdict of ‘ Found drowned.” It was proved 
that the deceased had shortly before his death cashed a check for 
£45, and the case is altogether surrounded with painful mystery. 


Art the half-yearly meeting of the Watton and Thetford company 
it was stated by the chairman, that a considerable portion of the 
land required for the line had been purchased, and that negotia- 
tions were pending for the settlement of the land claims through- 
out, as well with occupiers as with owners, while contracts had 
been entered into for the purchase of the rails and sleepers required 
for the line and also for the fencing, the line has been set out. 


At the meeting of the Glasgow Union Railway Company, held 
in Glasgow, it was reported that although delay had been caused 
by unfavourable weather and by the financial ditliculties of the 
North British Company who are subscribers, satisfactory pro- 
gress had been made with various portions of the line. 
engineer held out the prospect that if the works were pushed on 
the southern division could be opened for traffic in the early part 
of next year. 

On Tuesday, in the Malton division, the strike on the North 
Eastern Railway was quite at an end, ail the vacancies being 
either filled by new hands or by the re-appointment of some of the 


The | 


old men. The superintendents and others, who had become drivers | 


on the emergency, have now all returned to old duties, and as the 
traffic is now in full working, no more is expected to be heard of 
the strike in this locality. Every one is surprised how quickly the 
difficulty has blown over. 


THE report of the Great North of Scotland directors states that 
the revenue of the company as now amalgamated with the For- 
martine and Buchan, the Alforn Valley, the Inverury and Oldmel- 
drum, the Aberdeen and Turriff, the Banff, Macduff, and Turriff 
Extension, the Keith and Dufftown, and the Strathspey Railway 
Companies, including also five months’ revenue of the Deeside 
lines leased to the company, amounted for the half-year ending 
3lst of January last to £79,113. 


On Wednesday a Wharncliffe meeting of the Lancashire and 
Yorkshire Company was held at Manchester, when the three bills 
of the company now before Parliament were submitted for con- 
sideration. The first is a bill to authorise the completion of the 
loop line between Blackburn and Burnley ; the second a bill to 
vest the Fleetwood line in the hands of this company, jointly with 
the London and North-Western Company; and the third a bill to 
enable the Halifax and Hovenden Company to vary the route of 
their line, increase their capital, and for other purposes. The first 
and second bills were agreed to unanimously, but the third 
was opposed, On the understanding, however, that the directors, 
who had power to spend £30,000 on behalf of the company 
in this undertaking, would take no steps without consulting 
a meeting of shareholders, the opposition was withdrawn, and the 
resolution approving the bill was agreed to without further dissent. 


Tue directors of the Highland Company state in their report 
that the revenue for the half-year ending the 28th of February 
last amounted to £95,353, and the expenses to £44,570, leaving a 
balance of £50,783. The increase in the traffic and the diminution 
of the toll between Stanley junction and Perth would have enabled 
the directors on this occasion to recommend payment of a substan- 
tial addition to the dividend of | per cent. paid on the original 
steck for the corresponding period of last year, but £10,427 was 
then openly charged in the accounts against capital, being partly 
interest on incomplete works, and partly excess of interest on 
temporary loans. The directors had departed from that system 
last half-year, and they had resolved to do the same now, and the 
result was that the interest charged against revenue for the past 
half-year was £10,348 more than in the corresponding half of the 
preceding year. If charged to capital as before and added to the 
present surplus it would have afforded a dividend of nearly 4 per 
cent. per annum to the ordinary shareholders at the present time. 
The traffic showed an average increase of £350 a week. All the 
debentures falling due had been either renewed or replaced at 
4} per cent. interest. It was expected that the Sutherland line 
would be opened as far as Golspie —_~ in the autumn. The 
capital aceount showed that £2,76%;045 had been expended, leaving 
a falonce of £10,655, : : 3 ‘ 


> 


in addition to £21,363,352 of treasure. 

M. LIEBERMANN suggests, as a convenient way of distinguishing 
threads of silk or wool from cotton ones in woven material, the 
treatment of a bit of the material by a solution of fuchsine with 
an alkali. ‘ 
wool, leaving the cotton perfectly white. 

A PARLIAMENTARY returnshows that the actual expenditure down 


to the present year on fortifications begun since 1860 for the | 


defence of the dock-yards and naval arsenals of the United 
Kingdom amounts in the whole to £4,556,633, and a further sum 
of £2,438,367 will be required to complete the works in progress. 


THE natives in the ‘* Camaroons” country on the west coast of 
Africa, use an instrument which they call ‘*Elliembic,” upon 
which they produce a variety of sounds, audible at several miles 
distance, and arranged so as to form a perfect and distinct language, 
in which they send their *‘ telegrams” from point to point. The 
instrument has been in use from immemorial time. 

British Inp1 has an area of 955,238 square miles, and a popu- 
lation estimated at 144,674,615; the native States have an area of 
596,790 square miles, and a population of 47,909,199; States under 


French Government 188 square miles, and 203,887 inhabitants ; | 


States under the Portuguese Government, 1066 square miles and 
313,262 inhabitants, making a grand total of 1,553,282 square 
miles, with a population of 193,.00,983. 

Tue Chinese silkworm is perfectly acclimatised in Austria, and 
is now in its fourth generation there, as in France. Last year 
M. de Bretton got 4000 cocoons of this species, which yielded 
nearly 300,000 eggs. This year he is organising, with the assistance 
of tne Austrian Government, three large silk-producing establish- 
ments in Moravia and in Slavonia. The silk hitherto obtained has 
proved to be of excellent quality, and is exhibited in the Paris 
Exhibition. 

Tue new breech-loading rifle adopted in France appears to unite 


| all the best qualities of an offensive weapon : long range, facility 





of management, great precision, and remarkably great penetrating 
power. It can fire sixty rounds without becoming over-heated; 
it discharges twelve balls a minute, and is lighter than the ordinary 
infantry musket. The troops have already rebaptised the 
Chassepot rifle, and never call it anything but the “ Percepeau ” 
(skin-piercer). 

A BE GIAN chemist M. Bergé, suggests a means for promptly 
employing a sort of fossil wood found in considerable qua :tities in 
Moravia. By distillation a large quantity of good burning gas is 
secured, and the residue, consisting of tar and coke, he mixes up 
and forms into cakes, which may at any time be used as excellent 
fuel. It is possible that this process may afford a key to the utilisa- 
tion of the peat or turf which is found in such abundance, and 
which is of such very little use, in Ireland. 

A NEW method of enamelling pottery has been patented by 
M. Clemandot, director of the crystal glass manufactory of Clichy, 
near Paris. The soluble alkaline silicates form a hard combination 
with clay by the aid of heat. The article of clay, after being 
wholly or partially baked, is either steeped in or coated with a 
solution of the silicate until its surface is saturated, and then 
heated to fusion of the silicate, which then combines with the 
pottery. The common but objectionable use of lead is thus dis- 
pensed with. 

M. DauBrEE has effected the decomposition of feldspar by rapid 
rotation in a cylindrical vessel with distilled water. The water 
became alkaline and he was enabled to separate considerable quan- 
tities of potash or soda, according to the rock operated on. If the 
process be practicable on an industrial scale, its importance is 
obvious. In a scientific point of view the principle developed is 
very interesting, and may open the way for varied investigations. 
M. Daubree queries whether decomposition as well as mechanical 
disintegration of rock may not be produced by the motion of the 
sea. 


A bDIScOvVERY has recently been made in South Australia of a 
lode of bismuth, samples of the metal being now to be-seen at the 
Melbourne Exchange, to which place it has been sent from the 
neighbouring colony. This metal is very valuable if found in quan- 
tity, and it is stated that the lode discovered contains abundance 
of rich stuff, but being situated about 200 miles in the interior, some 
serious difficulties in the cost of carriage have been encountered. 
Trouble was also experienced in getting the metal smelted, but a 
quantity of it was seht to England in ingots a few days ago, and 
it is expected the supply will be kept up. 


Scotland has thus the densest sheep | 


This preparation imparts a deep red colour to silk and | 


MISCELLANEA. 


| THE want of cabs in Paris is really a serious evil, now that 
people are flocking to the Exhibition. 

THE Swedish Chamber has rejected the Government bill for 

providing the navy with breech-loading cannon. 

PREPARATIONS on a large scale for a final trial of oil and coal as 

steam fuel are now being made at Woolwich Dockyard. 
A coMPANY has been organised to build a bridge across the 
Mississippi, at Dubuque, with a capital of 1,000,000 dols. 
| WHEN finished the dockyard fortifications will probably have 
| 987 large rifled guns, and 1104 guns of 95 cwt. and under. 
_A LETTER from Besancon says that the same number of cart- 
| ridges has been ordered of the factory there as at the time of the 
| Italian war. 

ANOTHER coal-pit explosion has occurred in America. This time 
| the disaster was in Pensylvania, near Pittsville. Twelve persons 
| have lost their lives. 
| Numerous evidences of shipping disasters are being washed 
| ashore on the north coast of Cornwall, more particularly in the 
neighbourhood of St. Ives. 

A New ten-oared, double-banked lifeboat reached Exmouth, 
South Devon, on Thurday, and will, it is expected, be inspected 
and launched in the course of a few days. 

3366 of the most skilled and active of the Cornish miners with 
their wives and families have emigrated. i 
interest are in a very depressed condition. 





Our western mining 


AN extraordinary new cannon of the Emperor’s invention, whose 
feature is the application of the needle gun system to artillery, is 
| said to be in course of secret trial in France. g 
| By means of a portable steam boiler a method of washing the 

fronts of Parisian buildings has been introduced which promises to 
! make even the old parts of the city clean and bright. 

Some experiments are in progress with regard to a new kind of 
| peat fuel, known as Lee’s patent, which is alleged to possess great 
| advantages over coal, both as regards power and economy, for 
| gencrating steam. 

On Wednesday evening an alarming fire broke out in one of the 
sheds on the Thames Embankment at the bottom of Norfolk- 
street. It was at last subdued, and before spreading to any of the 
contiguous buildings. 

THE navigation of the Hudson River, between Albany and Troy 
| is seriously impeded y a newsand-bar which was formed during 
the winter through a ice dam that existed at this point during 
| all the late part of th winter. 

LoRD JOHN MANS Rs stated, in reply to a question in the 
| House of Commons, at there was every reason to hope that the 
Wellington Monument in St. Paul's Cathedral would be com. 
| pleted in about two years from this time. 
Mr. C. Bouret, favourably known for his mechanical abilities, 
has designed a fixed bridge between Blanc Nez, near Calais, and 
| the Shakspeare Cliff at Dover. All the drawings have been made, 
and the cost estimated at 400,000,000 francs. 
| ‘Tue demolition of Doctors’-commons has commenced, and the 
| ancient Court of Admiralty and the places where the Ecclesiastical 
| Courts were held will be shortly cleared, for the formation of the 
| new street from Blackfriars to the Mansion-house. 
| NOTICES were posted in all the leading woollen manufactories 
| of Rhode Island on Saturday, that the wages of 
| would be reduced ten per cent. on the 14th March, 
| the woollen machinery in the state is now running. 
| SAXBY AND Farmer’s beautiful model of their locking railway 
| signal system now in the Paris Exhibition has excited great 
attention, and been much: admired in the highest quarters. 
one of the most interesting and beautiful models exhibited. 
_ Mr. SHEA reports the discovery of gold-bearing gravels in the 
river-valleys of Central New Brunswick, and, judging from similar 
deposits in California which have proved rich in guld, he believes 
that the New Brunswick beds may be worked at a profit. 

THE Italian coral fishery, which was formerly an important 
source of profit to the fishermen of Naples, has considerably fallen 
off of late years. Thenumber of vessels which left Torre del Greco 
for the coral fishery last year was 350; this year it is 200 only 

Tue Colorado, the largest propeller ever built for inland lake 
traffic, has just been launched at Buffalo. Her length of keel 

is 225ft., breadth of beam 35ft., depth of hold 14ft. Her engines 
are low pressure, with cylinders 36in. in diameter, and 34in, 
stroke. 

THE work of excavating for the foundations of the new Royal 
Academy building in Burlington Gardens bas been begun. The 
operations required for the new structure will be prosecuted with 
speed, so that the Academy may take possession of its new quarters 
as soon as possible. 

Tue Commission of the Paris Exhibition has sold the Palace in 
the Champ de Mars, roofs, walls, pillars, &c., toa Russian company, 
to take possession of it on the lst of November. It is said that 
the company is going to transport the structure to Russia, and re- 
erect it at St. Petersburg. 

BorINGs are continued the whole length of the railway lines in 
the kingdom of Poland; these operations, which have already led 
to the discovery of four seams of coal, have now obtained a still 
further success, as a fifth seam hes just been founl at Dombroff, 
and a sixth in the forest of Stohemeschiton. 

Mr. WHEELER, the Boston surveyor, reports that the fens have 
been in a deplorable state this winter, owing to the bad drainage, 
and this bad drainage is due to the state of the outfall. The 
expense of what must be done at once will be £12,000, and £600 a 
year will be required to keep the work in repair. 

THE State of Maine is making the most energetic strides towards 
the manufacturing eminence which her great water power facilitates, 
The action of the city of Augusta has been imitated by the town 
of Oxford, which has voted an exemption from taxation for ten 
years to all manufacturing capital introduced in lots of not less than 
10,000 dollars. 

THE composite double-screw gun vessel Beacon is being built at 
Chatham on perfectly flat sections, which will give her a compara- 
tively light draught of water, enabling her to operate in harbours 
and creeks; while her double propeller will give her superior 
mancuvring powers, rendering her, in short, a most useful vessel for 
the particular service for which she is building. 

THE report of the Fairbairn Company, Limited, shows aa avail- 
able total of £12,892, including a previous balance of £3,135, and 
recommends a dividend of 5s. per share making, with the distri- 
bution in October last, 74 per cent. for the year. The company 
**has made no bad debts, but the extent of its operations has been 
restricted by the severe financial crisis.” 

THE coal traffic of the great French systems of railways appears 
to be steadily extending; thus the Orleans carried last year 
1,063,500 tons of coal, as compared with 945,000 tons in !865, and 
82. ,000 tons in 1864. Even now, however, the coal traffic of the 
company is singularly small, having regard to the extent and im- 
portance of its network. The quantity of coal carried by the com- 
pany to Paris is somewhat remarkably limited, having been only 
19,373 tons, as compared with 13,371 tons in 1865, and 2417 tons 
in 1864. The Western of France Railway carried last year 499,000 
tons of coal, as compared with 430,000 tons in 1865. The increase 
arose principally in English coal in consequence of the advance 
which took place last year in French and Belgian coal; thus 
English coal, which figure | in 1865 to the extent of 63 per cent. in 
the total tonnage conveyed, a*tuined last year a proportion of 67} 
percent. The port of Dieppe, which gave the company’s system 
a coal movement +), 1865 of 102,00 tons, yielded a trattic of 141,000 
tons in 1866, showing an augmentation of 39,000 tons, or 38 per 
cent. 
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FRENCH CIVIL ENGINEERING AT THE PARIS 
EXHIBITION.—THE PONT NAPOLEON. 
This bridge, which will be deemed remarkable amongst 
the very many remarkable recent achievements of the civil 
envineer in France, owes its existence to the local know- 


| connected into a rigid platform at this level by the imposi- 
tion of a system of longitudinal and transverse balks, and 
by planking securely spiked or bolted down upon these, 
| leaving proper spaces for the support of the centreing 
proper, which was now proceeded with above. 
This platform was constructed a good deal wider than 


ledze acquired by the Emperor during one of his sojourns the width necessary to the centreing above, in order to 


in the region of the High Pyrenees, in which it is situ- | , \ 
| the up and down stream sides of the work, and also with a 


ated, and where it spans a gorge of the Gave. The 
Gave, or as it is called lower down the Gave de Pau, is for 
many miles of its upper course a powerful brawling torrent, 
whose waters during the melting, in spring, of the snow upon 
the higher summits of the French slope of the Pyrenees, 
are so swollen and impetuous as to render the execution of 
any work in or about them which may demand more than 
a few months for completion, very difficult and hazardous. 


French frontier, the Gave, after such a torrential course of 
ab ut fifteen miles, reaches the town of St. Saveur, situated 
not very far from Baréges, a spot well known to a certain 
class of British tourists. Thence the river, still with a 
rapid fall, reaches Pau, and thence with a continually 


reducing slope reaches Orthez, and thence passes more tran- | 


quilly on until it reaches the sea at Bayonne. 

The upper portion of the torrent’s course lies in the great 
tertiary limestone formations, including many varieties of 
clay slates and schistose rocks, which constitute so large a 
portion of the great mountain region and boundary 
between France and Spain. 

At a not very distant period no carriageable road pene- 
trated bevond Pan. All the travelling and trattie was 
performed, as it still is in many of the higher regions, and 
almost everywhere on the Spanish side, by mules. As one 
part, however, of that vast ramification of improved roads 
which has of late years been spread, and isst ll spreading over 
France. the Imperial highway No. 21, has been constructed, 
connecting by easy gradients the Gave de Pau with Saint 
Saveur in the department of the Haut Pyrenees. The 
Emperor's orders for the constructio: of the magnificent 
arch, on part of this communication were given im 1859, 
while he was at Saint Saveur, and the bridge was com- 
pleted by the end of the next year under the official control 
of the Bureau of the Minister of Agriculture, Commerce, 
and Public Works. 

The bridge, as may be seen by the illustrations which 
accompany this article, crosses at a high level a deep rocky 
gorge at a point where its sides are almost mural, and the 
great semicircular arch springs directly from a principally 
natural step a certain way down from the summits of the 
opposite cliffs, aud at a level that suitably admitted of the 
adoption of this form of arch. The gorge here, like very 
many others in the high Pyrenees, is not all due to ero- 
sion; it is part of one of those great transversal cracks, the 
opposite sides of which frequently presenting serratures in 
plan that fit into each other like the teeth of two saw 
blades, have been drawn asunder more often by the action 
of those same elevatory forces which by pressure laterally 
in an orthogonal direction, have produced the Pyrenees 
themselves. Such cracks are of profound depth, to be 
reckoned in some instances by miles; but they have been 
filled up by rock fragments, boulders, and débris of all sorts, 
and upon the irregular bottom produced by such filling 
the torrents that usually occupy those striking gorges roar 
along. 

Such is the bottom of the Gave at the site of the 
present bridge, and not only the character of its material, 
but the volume and velocity of the waters, opposed some 
difficulties to the construction and erection of the very 
simple, economical, and perfectly effective system of scaf- 
folding and centreing here employed, to which we shall 
presently refer. The single arch of which the bridge con- 
sists has a clear span of 42 metres, or about 138ft. 
The total length of bridge between the abutments is 
66°20 metres (about 215ft.), so that there is about 40ft. 
of masonry at either side of the arch. The breadth 
between the faces of the work (as seen in our transverse- 
section) is 4°90 metres, or about 16ft. The carriage way is 
4°50 metres, nearly 15ft. wide, just enough for two 
carriages to pass each other—and there are two footways, 
each of 0°85 wide, one at each side, which are in great 

art carried upon corbels and consoles, thus economising 
eet and material to the last point. The balustrade is of 
cast iron, and ofa firm, substantial character, as befits such 
a site, 

The first course at the point where the arch springs from 
the rock is 40 metres (about 132ft.) above the level of the dry 
season waters of the Gave, and the surface of the roadway 
of the bridge is 65°50 metres (nearly 216ft.) above the 
same. * 

The first thing necessary, in order to construct the scaffold- 
ing which was raised in the mid width of the gorge and in 
the bed of the Gave, was to clear it and secure a footing 
for the six principal vertical timbers of which that con- 
sisted. This proved an operation of considerable difficulty, 
partly from the rush of water during the melting of the 
snows and during continuous rains, partly from the hetero- 
geneous and deceitful material of the bottom. The bases 
of the six verticals were, however, got into place, and as an 
alditional security over and above the diagonal bracing— 
which, as will be observed, is contiaued through the 
entire heizht, in connection with the nearly vertical and 
with the horizontal or ledger pieces—long and lofty 
diagonal braces, formed of whole trunks of pine trees, 
were strutte:! against the verticals up and down stream. 
The lower ends also of the verticals and struts were 
embedded in masses of rubble masonry, set in the same 
sort of quick-setting hydraulic cement employed in the 
bridge, and to which we shall presently refer. 

At the springing level to which the centre scaffolding 
rises, and at a few feet below it on either side, seats for six 
sets of diagonal struts springing from the rock faces were 
cut at either side the gorge, and from these certain over- 
hanging horizontal members were supported, which corres- 
pond in character and level with those thrown out at both 
sides from the central scaffolding. These were then all] 





* These reductions have been all made by using 3°3 feet a3 the multiplier,in 
place of the more troublesome but more correct figures 3°28, 


afford clear space for a temporary bridge passage at both 
view to prevent all rocking of the base of the centreing 


plane. There were some very ingenious devices employed 


by which the strutted cantilevers beneath this at either 


enabled to be unbolted, and the pieces which horizontally 


side were got into place, and others by which they were 
| 


| connected the struts at their lower sides were withdrawn 


After rising within a few kilometres of the crests at the | without being permitted to fall to the bottom of the gorge. 


The centreing itself consisted of four parallel and 
similar frames, all of which were trussed, and each of 


! which consists essentially of six framed principals with 


abutting ares. These pieces were connected into a com- 
plete whole by two courses of horizontal ties and by the 
radial and hanging keys. The fastenings of the whole 
of the carpentry consisted of bolts, nuts, and washers — 
dogs are but seldom employed by French engineers, and 
in a work of this class would have been a most imprudent 
conomy. 


A temporary bridge was formed above the centreing | the at subjec s 
| characteristic of wave motion in still water as represented in the 


as soon as the latter was all secured, consisting of uprights | 


—chandelles, as the French call them—and braces between 
in form of St. Andrew’s crosses. These uprights were, of 
course, of various lengths, so as to suit a horizontal plat- 
form for bringing on the materials for the arch—when 
supported from the are of the centreing. 
of the arch were constructed in wrought ashlar voussoirs, 
but all the remainder, or interior ring of the arch, of 
coursed-rubble ashlar—both consisting of the naturally 
well-bedded schistose rock of the neighbourhood. The 


The outer rings | 


consoles and projecting cornice, with the imposts at either | 


end, are the only other cut stone in the entire work. 
whole of the arch (and we believe the cornice) was set in a 
cement mortar composed of Vassy cement and sand, and 
very carefully jointed. The Vassy cement is one very 
analogous in its properties to our own Portland ; it is 
an eminently hydraulic and quick setting cement, pro- 
duced by a manufacturer whose name it bears from an 


argillaceous limestone, containing bands of combined silex | 
| tual amount depending not on the velocity of the stream but on the 


—silex being in a soluble form (é¢., not as crystals of 
sand), which is found upon the plateau of Burgundy, upon 
the banks of the Yonne. This stone is merely calcined, 
and then finely ground. 
have seen elsewhere, to form a very fine cement, and 
worthy of the trust reposed in it as the setting material 
for an arch of this maynitude of rubble ashlar. The ring 
of the arch is 1°45 metres (about 4! ft.) thick at the key; the 
spandril walls at the haunches are formed of limestone of 
the region, in that form of bedding and jointing called 
opus incusrtum by the Romans, and for which the French 
have adopted the corresponding term—though amongst 
engineers, at least, we are not aware that we have yet one 
in England. These walls, as well as the vertical walls and 
arches in the longitudinal direction of the bridge, which 
with the required lightness fill up the haunches them- 
selves, are set in mortar of sand and of fat lime—from the 
neigbouring limestone—mixed with one-tenth the volume 
of the lime of Vassy cement. 

Much of the ;revious preparatory works having been 
completed, and a strata of stone, &c., got ready, so that 
when once started there should be no delay in getting the 
arch keyed, the first courses were laid on the 15th 
October, 1860, The ring of the arch was completed up to 
the courses at 60 deg. from the springings, between the 
5th and 15th November, and the centreing was struck 
upon the 16th December of the same year, so that the 
actual building of this large arch did not occupy more than 
eight weeks. The centreing, which was blocked off from 
the lateral and central supports by large oak wedges, 
was eased by means of ratchet screw jacks under each 
important point of support, and the wedges themselves 
finally drawn to admit of clearing away the entire of the 
centreing down to the platform at the springing level. 

The remainder was not removed before the final 
painting, dressing off, and completion in all respects of the 
work. The settlement of the arch was carefully observed 
by means of two vertical and parallel rules close to each 
other at the key, at each side ; one of these being tixed and 
the other moving with the arch. It was found to amount 
to 0005 metres, much less than a-quarter of an inch, and 
extremely small for so large a span, but due in a great degree 
to the semicircular form and small lateral thrust of the arch. 
The work was commenced in April, 1860, and the bridge 
was opened for traffic in June, 1562. 


was 121,092f. 22c., and of the permanent works 197,544f. 
75c., making a total of 318,636f.97c. Therespective costs of 
the several parts of the temporary works were as follows :— 
Foundations for the scaffolding, or central upright framing, 
7,292f. 80c. ; scaffolding, upright framing, 24,709f. 44c. ; 
platform at springing level, 3,819f. 47c. ; centreing, framing, 
&c., 38,905f. 97c. ; temporary bridge over all, 12,050f. 75ce. ; 
centreing for the haunches vaulting, 1,703f. 24c. ; bolts and 
nuts and fastenings, 8,533f. 40c. ; management, engineering, 
&c., 24,077f. 87c. Total, 121,092f. 22c. The supreme 
executive direction of the work was vested in MM. 
Scherer and Marx, Ingenieurs des Ponts et Chausees, M. 
Bruniquel, Ingenieur ordinaire des Ponts et Chausees, being 
resident engineer, and M. Guillemain, the general foreman. 
The work was contracted for and executed by MM. Gariel 
and Garnuchob. A magnificent model of this bridge exists 
in the Exhibition, amongst the others of the French 
Government display, to a scale of 0°04 metres or one twenty- 
fifth the full size, from which directly our illustrations have 
been drawn—our information being also derived directly 
from official sources. When the nature of the country is 
considered, the rapid and successful execution of this 
bridge is much to the credit of French engineering ability. 


The | 


It appears, from examples we | 


INSTITUTION OF NAVAL ARCHITECTS. 
(Continued from page 349.) 
THE chair was taken at the evening meetin April 1 
Admiral Sir Edward Belcher. a 2 by 
A paper was read ‘*On Some Inventions for Marine Propulsion 


Re-Invented,” by John Macgregor, Esq., M.A, 


Papers were then read, entitled ‘‘Some Remarks on Apparent 
Negative Slip,” by W. J. Macquorn Rankine, Esq., LL.D, 
F.R.S. (read by Mr. Merrifield), and ‘* Apparent Negative Slip in 
Screw Propellers,” by W. Froude, Esq., which we shall give in 


| 
os . j 4... | our next impression, and “ Relations of the Screw to its Revers 
supports by obtaining in this platform a rigid horizontal u ¥ 


Currents,” by Arthur Rigg, jun., Esq., which we published 
together with Professor Rankine’s, last week. . 
Mr. Merritield said it was impossible to make Professor Ran. 
kine’s paper intelligible without a diagram, and as he had the ad- 
vantage of hearing Professor Rankine’s explanation a few days ago 
he would repeat it. In doing so Mr. Reed would, perhaps, per- 
mit him to review what he took to be his views, as Professor Ran- 
kine stated them, Mr. Reed remarked that it was perfectly true 
that every ship had a following current due to its own motion in 
which the screw worked, and that that ina certain extent helped 
the screw, and tended to diminish the positive slip ; and that it 
was very possible if the screw stopped and turned back the whole 
of the current in that case they might get no slip, but that that 
did not account for the negative slip. Professor Rankine said that 
was very true if there was no wave or undulation in the movement ; 
but Professor Rankine just pointed out the characteristic of the 
wave that accompanied the ies motion; and then, having refer- 
ence to the motion of the water in that wave, he showed that the 
screw worked in a forward motion, which was not simply due to 
the ship’s progress, but was also due to the forward velocity of the 
water in the wave. Onthat subject he would remind them of the 


accompanying diagram. 

In along swell he had distinctly felt the pull back of the wave. 
The top particles of the wave were going forward, but they moved 
round in a circle and so went forward at the crest and backward in 
the hollow. Having settled whatthe motion of the wave was at 
its crest, that it was always essentially forward, and at the bottom 
that it was always backward, this consequence followed 
that while they balanced oneanother on the whole, there was a 
wave not very far from the bow due to the displacement of the 
ship in which the particle was going backward, perhaps somewhere 
before coming to the quarter the particle was going vertically down- 
ward, and then at the point generally occupied by the screw, or 
possibly a little distance behind it, there was an exceptional velocity, 
not due to the stream, the momentum of which was exactly bal- 
anced, butdue to the wave itself in which the particles of water 
were, owing to the motion of the wave, moving forward ; and Pro- 
fessor Kankine said that that might account for any amount of 
negative slip. That fact was ratherconfirmed by the observation 
that the crest of the wave was generally a little abaft the screw; and 
as some experimental models had shown that the screw worked to 
the best advantage when placed four or five feet abaft of the usual 
position that would account for any amount of negative slip,the ac- 


character of the following wave. 

Mr. Reed said it would be hardly courteous to allow the papers 
of Mr. Froude, Professor Rankine, and Mr. Rigg to pass without a 
word or two, particularly as they had all done him the honour to 
refer to his paper of last year. He gathered from Mr. Froude that 
his view was that they might look to the wake of the ship for the 
tutal momentum impressed upon the water by the backward action 
of the screw or by the forward motion of the ship. Now that was 
a view to which he (Mr. Reed) was unable to assent at the moment, 
but he did not say that it was therefore wrong. It did appear to 
him that the dynamical principle which he ventured to put for- 
ward last year might have been dealt with a little more closely 
than it had been, because it was an axiom in mathematics that the 
total momentum impressed by any force in one direction must be 
looked for to reappear in an equivalent momentum in the opposite 
direction ; and he did not yet see what became of all that mo- 
mentum impressed upon the water hy the bow of the ship. As 
Mr. Scott Russell had well remarked previously the breadth of the 
bow wave was much greater than the breath of theshipitself, and so 
was the breadth of the following wave;and it was difficult tosee how 
a propeller moving within the limits of the ship’s breadth could 
take out of the following water the total amount of momentum 
generated in the forward direction. One thing came out, however, 
very strongly from Mr. Froude’s paper, and that was the extreme 
importance of getting the screw as far as possible away from the 
dead water that followed the ship. That was an important ques- 
tion, because from the only statistics which they were able to de- 
duce from the trials of steam ships with the formule they used, 
they did not find any encouragement to try and get away from that 
broad sternpost and that following dead water which must neces- 
sarily exist. However, whether it was practicable to carry the 
screw far away from the sternpost was very doubtful, when they 
came to great power and high speed, cases in which those considera- 
tions sprang into enormous importance, it became very difficult, 
indeed, to get the point of application of the screw far away to its 
main supports owing to the great lateral vibration which screws 
set up. In point of fact, in a very recent case that he was discuss- 
ing on the previous day with a very eminent marine engineer, he 
(Mr. Reed) being very anxious to get the screw away from the dead 
wood for a particular reason, the engineer most strongly repre- 
sented that the difference in the transverse pressures in the upper 
and lower screw blades were so great that could not escape a 
very large lateral pressure, and a succession of those pressures in- 
duced vibration, which was very formidable in the case of a power- 
ful engine. That that was the case he knew from an experiment 
performed on a small yacht by the late Mr. Joseph Maudslay. It 
was fitted with feathering blades, and when he put the blades in a 
fore and aft direction and set the engines going, he found the excess 
of pressure was so great on the lower blade as compared with that 
on the upper blade that the vessel was turned round quickly, from 
no other cause than the excess of pressure. That experiment in- 


| dicated what must be the amount of lateral action in the case of 


large screws at high speed. It would be very presumptuous on his 


The total cost was 318,636f. 97c., or about £12,745, | part to attempt to make anything like a complete answer to these 


of which the cost of the constructional or temporary works | P@P¢ - 
| justice on that occasion. 


papers, or to profess to do them anything like a full measure of 
He could only say he would give them 
the most careful attention, and if anything should appear to come 


| out of them, either in support of or in contradiction, to the paper 


he had the honour of reading last year, and which had not yet 
been answered, at any rate to his satisfaction, he would endeavour 
to record it and place it before the next meeting. 

Mr. Scott Russell said he thought he could show how one of Mr. 
Froude’s problems had been solved. Mr. Froude said if somebody 
would only invent some way of sticking out the screw a great way 
behind the sternpost of the ship, they might expect to havea 
great advantage from it. He (Mr. Scott Russell) thought so too, 
and he contrived what he ventured to think was not a bad way of 
getting the screw a great way behind the end of theship, by which 
the screw was placed a great way behind the rudder post, and out 
into that part of the stern way where there was a great deal of 
forward motion, which he was thus enabled by the screw to pick up 
and turn to account. But though he thought that rather a clever 
thing at the time, there was something « good deal cleverer and 
simpler. By making the lines of the vessel extend back till the 
screw was placed under the crest of the wave, they would have all 
the good that wave could give. If the water lines of the vessel were 
made so much longer than was absolutely necessary as to place the 
screw 1n that wave, they then had all the satisfaction they could 
get out of that wave. e first found this out by making a vessel 
with the same length of bow and stern, and having made her in 
that way he was astonished to find what he was not now astonished 
at, namely, that the crest of the stern wave instead of being at 
the stern was a good deal before the stern, which simply showed 
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that he had made his after body too long. They had, therefore, 
to make the after body sufficiently too long that the wave, instead 
of being clean out of the lines of the ship, should be well in the 
lines of the ship over the screw, and they had solved that part of 
the problem. The motion communicated to the water by the bow 
of the ship had been pone by experiment, and he fancied beyond 
all doubt, to pass so far away from the ship and extend itself with 
so high a velocity through so large a sphere, that that part of the | 
motion communicated to the water could most unquestionably 
never be overtaken by the sweep of the screw or the stern of the | 
ship. The ship itself made a hole in the water extending at 
midships far beyond the breadth of the ship, far, therefore, also 
beyend the sweep of the screw, and the following wave which | 
filled up that hollow extended also far beyond the sweep of the 
screw. Therefore those two waves, the wave of displacement at 
the bow and the wave of replacement at the stern, extended over 
so wide a sphere that the sweep of the screw could never embrace 
it, and so much motion as was communicated to those waves 
beyond the sweep of the screw had gone into the sea, and was lost 
for ever. A portion of the power had certainly through the screw 
of the ship given motion to a large skin upon the ship, and that 
subject no one had studied more thoroughly than Mr. Froude. 
Mr. Bourne alluded to one point which he (Mr. Scott Russell) 
foared was true, viz., that nobody could tell what was the degree | 
of closeness with which the water skin stuck to the after body of | 
the ship; that nobody had ever ascertained either what the peculiar 
resistance of the skin-resistance in the after body of the ship 
was; neither, he was afraid, could anybody tell when the water 
which was moved by the skin came to the widship section, whether | 
the film of water in motion adhered to the after body and followed 
it like a skin into the wake, or whether it communicated some of 
this motion to the surrounding particles and passed off in that | 
wild race which they saw following with the scum in the wake of | 
the ship. Therefore he would desire the Constructor of the Navy | 
and other gentlemen to make their experiments as exact, as 
~amerous, and as much to the point as possible. 

Mr. Galloway said the subject of the screw-propeller was an all- | 
absorbing and very important one. It reminded him of ten years 
of his past life, and he might say that for nearly ten years it had | 
occupied his attention. Ten years ago he had the honour to re- 
present to Mr. Lloyd the chief engineer of her Majesty's royal | 
navy a new form of screw propeller. Mr. Lloyd asked him his | 
reasons for supposing that that form would be better than the 
then existing form in use, and after he had given them, compli- 
mented them uponappearing theoretically right. He (Mr. Galloway) 
submitted that if he was theoretica y right he could not by 

ossibility be practically wrong. Now there were many theories, 
vt an ounce of practice was better than a ton of them. There 
seemed to be something radically wrong in the action of screw 
propellors, and though not in her Majesty’s service he certainly 
thought there was not a true screw in the royal navy. They 
could never get a true practical result from the screw wi gmeed im 
its present form. They must increase the speed of their screws 
and reduce their diameter. Twin screws would give the best 
result for all practical purposes, and then when they applied the 
power correctly with as little engineering—that is to say extra 
weight, as possible, they would get a much better result than they 
had at present. 

The chairman said Mr. Froude had made some remarks upon an 
officer going down to bathe in the screw well. Now it was not 
requisite to go into the screw well for that purpose, because in 
1815, when he belonged to her Majesty's ship Malta, which had a 
very round stern, they kept a ladder fixed to the sternpost, and he 
was in the babit while the ship was going six or seven knots, of | 
bathing in the dead water close home to the sternpost. Some | 
observations had been made as to the tidal wave on the counter. 
Now if there were any seamen present they would understand 
that whenever a ship was sailing without a screw attached to it, 
when a roller broke in, it broke in about a third or fourth part 
from aft under the main channel. And when they came to the 
question of having only 6in. between the keel and the bot- 
tom they would find a very heavy roller going in would go on deck. 
With respect to elongating the screw, a very awkward occurrence | 
happened on board the Phoenix. She was going along at nine knots 
and all at once gave a sudden jerk, bent the screw shaft inwards, 
and nearly destroyed the vessel before they could stop the engines ; 
so that it was not quite safe to carry the screw at any distance 
trom the sternpost. 

Mr. Bourne said that Mr. Froude’s paper was the most philoso- 
phical explanation of negative slip he had ever heard. With 
respect to the observations that had been made as to the difficulty | 
ot extending the screw behind the rudder, it was very well known | 
that a good many vessels had been built upon that plan. He re- 
membered a case where thescrew was built through the rudder, and 
that vessel made a very satisfactory performance. Her coefficient 
of performance was superior to that of any vessel of the day, and 
she was totally devoid of all vibration. The fact of having 
extended the screw beyond the stern took away the whole of the 
vibration from the ship. He understood Mr. Reed to see a 
difficulty in the circumstance that when a screw was put into 
motion two effects were produced, one was to send the water aft, 
the other was, by means of the bow of the ship, to send a wave of 
water forward. and action and reaction being equal there was a 
difficulty in seeing how it was that there should be any negative 
slip at all. Now the utmost possible benefit, the most beneficial 
action that could be produced, would be to have noslip. He could 
not see any difficulty at all in that circumstance. It so happened 
that the current of water which was sent backwards from the 
ship, did not flow backwards with nearly the same velocity 
as the film of water moved forward that was carried by the 
ship, and in fact, in the existence of those two opposite currents, 
one proceeding backwards with a smaller velocity, the other pro- 
ceeding forward with a greater velocity, they had undoubtedly 
action and reaction. But the amount of vis vira in the film of 
water adhering to the ship was far greater than that of the column 
of water projected astern of the ship. It was pretty well admitted 
that about nine-tenths of power of the engine for propelling 
the ship was expended in friction or in moving the water by the | 
bottom of the vessel rubbing over it. : 

There must, therefore, be a very large proportion of vis viva in 
the water so moved. Therefore they had two columns of water, 
one possessed of much more vis viva than the other, and in fact the 
uction of the ship was very analogous to that of a cannon ball 
projected from acannon. In the gun there was the a 
urging the gun backwards that there was urging the ball forward; 
but there was very little ris rwa in the gun, because it moved a 
very small distance, while there was a great deal of vis viva in the 
shot because it moved a very large distance; and if the film of 
water be translated into a larger volume of water by putting it 
into motion they then had two volumes of water, one with a con- 
siderably larger amount of vis viva than the other, and he thought 
that circumstance would explain the phonomenon of negative slip. 

Mr. Reed : There is the momentum. 

Mr. Bourne: What is the difference between momentum and 
vis viva? The amount of mechanical power is the whole question. 
Here there was so much power in the water moving forward and 
so much power in the water moving aft. Which had the balance? 
If the balance was in the water moving forward there was no 
difficulty at all in seein, why there should be negative slip. In | 
fact the difficulty was in seeing why there should not be negative 
slip more frequently than there was, and he believed that one 
reason why there was not was because there was a great deal of | 
lateral slip. 

Mr. Grantham said he had had the question tested on a large 
scale though not with any great accuracy, and he could, therefore, | 
only speak from general observation on the subject. He had the | 
pleasure of being in the trial trip of the Frankfort, in which | 
certainly a high result was obtained, but he was never aware that | 
any very accurate experiments were tried to ascertain what was | 
the real result. This he knew, that that vessel came out with a 





; and he had a perfect right to do it in all honesty. 
| Constructor have access to the plans which were supplied to the 


| in a day. 


| even in the long mile. 


very much larger boiler than was common in those days, and the 
very high results were ascribed to that circumstance. Several 
vessels were afterwards built with the screws placed in a similar 
position, astern the rudder post. 

Mr. Froude : How far astern? 

Mr. Grantham said the rudder was placed where the screw was 
placed now ; in fact they changed places. 

Mr. Froude : Not clear of the body of the ship. What I advo- 
cate is putting the screw in a line-of-battle ship a dozen or four- 
teen feet clear of the body of the ship, 

Mr. Grantham said there was no action from the water of the 
screw upon the ship. It went clean away. He had been in 
several vessels built upon that plan, and must confess that he 
experienced some vibration. As to the relative amount of vibra- 
tion it was most difficult to speak accurately for this reason, that 
there was a very great difference when screws were placed in the 
ordinary position before the rudder, and therefore to speak 
dogmatically, and to say that all vibration was removed, was 
perhaps saying too much. His own conclusions were that the 
vibration was not reduced so much as he expected it would have 
been. The screw was found very inconvenient in its application 
to merchant ships and had not made much progress in that direc- 
tion. 

Mr. Dudgeon said he had constructed twenty-five or thirty 
vessels with the screws outside the rudder, and in every one they 
did away certainly with one-half of the vibration. In all cases 
they got a very much better speed than from an ordinary screw. 
He had letters in his possession from captains and engineers 
expressing their great satisfaction at the results obtained with 
those vessels. Moreover, the action of the screw behind the 
rudder was so perfect that, in fact, the rudder was not required, 
and the only time any difficulty was experienced was when they 
took the vessels astern in close water. But in going a-head the 


moment the vessel was under weigh the rudder had the least | 


amount of work it had had to do under any circumstances save 
those of the twin-screw. He adopted the twin-screw after he 
found out that the screw was better than the rudder. 

Mr. Froude said on the question of resistance, so far as it 
depended on waves, or was exhibited by currents to any motion of 
the ship, he was afraid he must confess himself a great heretic on 
the wave question. He did not believe that the large wave which 
accompanied the ship in her progress when she was once put in 
motion expressed any material share in the resistance she ex- 
perienced, It wasa phenomenon of established motion. How- 
ever far on either side of the ship that wave might be sent it 
nevertheless was a phenomenon created by itself. He believed 
that almost the hele of the resistance experienced by the ship 
was what is called skin resistance. With the exception of suc 
an amount of force as was consumed in wave motion the wake 
expressed the whole of the force consumed by the ship in her 
propulsion ; and in the same way the propeller, whether it be 
paddles or screw, necessarily threw a sternward current of pre- 
cisely an equal momentum, and those currents when formed in 
coalition strictly neutralised one another so far as progressive 
motion was concerned, While the screw was operating on the 
current it gave no doubt its whole motion to the part next it. 
The wake of a screw propeller was a neutral wake. The particles 
possessed circumferential motion, but not progressive motion. 
Any extraneous force on the ship would cause a sternward current, 
and a very little amount of auxiliary canvas given to the ship 
would cause her to drag her wake after her. With reference to 
the effect of the following wave on the ship, so far as he knew, 
that wave kept its place in ships of all velocities. For any given 
ship the wave was always in the same position. With reference 
to placing the screw clear of all the motion about the stern and 
allowing it to operate cn the wake alone, by placing it near the 
stern of the ship they gained two advantages— they operated on 
the wake where it was diffused, upon momenta possessing precisely 
the same momentum as before, because momentum was inde- 
structible; they operated upon the wake where it had a large 
diffused current, and not a local current, and they got rd 
altogether of that mischievous action which he called the 
dead-water action. Mr. Reed had said Mr. Maudslay’s screw 
steamer, when the blades were set fore and aft and the 
screw allowed to rotate, showed distinctly by the course she 
steered that the lower blade was the one which received the 
excessive force, but he (Mr. Froude) thought when the screw 
blade was not set fore and aft, but in a position of propulsion, 
precisely the opposite effect would take place. As far as his 
experience of the screw propeller went, it invariably happened 
that the screw carried helm in obedience to the upper blade, not 
the lower blade. That was invariably the case in the Encounter, 
for they found the screw had been perpetually tilting itself forward 
and heading violently on the after gudgeon against the upper 
brace, cutting it through, and he believed that was always the 
case, 

The Chairman : You will all agree with me in giving our thanks 





| 
| 





to Mr. Froude for this very valuable and interesting paper, as well | 


as to the other two gentlemen, Professor Rankine and Mr. Rigg. 





A paper, which we gave in our last impression, was read, “On 
Trials of Steamships at the Measured Mile,” by E. J. Reed, Esq., 
Chief Constructor of the Navy, Vice-President. The following is 
the discussion, which want of space compelled us to omit : 

Mr. Galloway said he should like to know whether jockeying, so 
called, had not been resorted to in other quarters besides amongst 
shipowners and shipbuilders, for the purpose of obtaining, as the 
paper plainly stated, a false character for their vessels. It was a 
very great pity to refer to a case like this, but it gave him the 
opportunity of asking a question. Reference had been made by 
the Chief Constructor ot her Majesty's royal navy to the Belle- 
rophon. He wished to ask the Chief Constructor a plain question, 
Did the Chief 


Admiralty before the construction of the Bellerophon, and if so 


| did he adopt the whole or any part of the plans previously sup- 


plied to the Admiralty in the construction of the Bellerophon ? 

Mr. Reed : I have no hesitation in answering that question. I 
had access to innumerable plans, but I never availed myself of it. 
I had too much to do. 

Mr. Galloway: Here is the point. I challenge Mr. Reed, 
though he be styled the Chief Constructor of her Majesty's navy, 
to the proof, and I will undertake to prove before any enlightened 
audience of scientific men that he has appropriated a portion of 


plans supplied before he took his present office in the construction | 


of the Bellerophon. I should not have said so but for the attempt 
which he has made to throw, I may say, disgrace upon the con- 
structors of vessels in the merchant service. 

Mr. Michael Scott said he should like to ask Mr. Reed a ques- 
tion. He Lad spoken of the great value of the mile trial, and had 
rather spoken against ocean trials. He should like to know 
whether a longer trial than one mile, say ten or fifteen, would not 
be more satisfactory ? 

Mr. Reed said at Portsmouth it was very difficult to get the 
marks over a long distance, and, in the case of the Mersey and 
other long ships, it had been very difficult to get the trials through 
It would never do to run in one direction only. They 
would have to run backwards and forwards a certain number of 


| times; and owing to the difficulty in turning the ships it was as 


much as they could do to get the trials over in a single day. At 
Plymouth it was exceedingly difficult to get the ships tried at all 


mile, sa 

Mr. Scott Russell said, for many years he was familiar with a 
racing distance, and a trial distance of 15} miles which some 
gentlemen were very well acquainted with, and he would appeal 
to them whether they did not know a trick or two about jockeying 
fully as good as any they had heard to-night. He thought he 


He had no doubt if it was practicable to | 
| get a ten miles’ trial it would be more satisfactory than the single 


— even teach Mr. Reed a dodge or two that he did not at present 
now, 

The Chairman said some observations had been made respecting 
certain trials, and he thought a sort of ricochet was intended to 
touch himself. However, he was very glad to see that there was 
one person in the room who would understand thoroughly what 
he was about to say. On very many occasions the trials of certain 
vesse!s in the Thames were entrusted to him, and on each of those 
occasions the observations were taken by hiws+lf independently 
to decimal parts of a second. He was accustomed to astronomical 
observations, and to take time by decimal parts of a second; and on 
every one of these he placed himself in a certain position in the 
vessel and never moved from that position until the distance was 
run. The results were, therefore, taken as accurately as they 
could have been taken in any of the ships upon the measured 
mile at Stoke’s Bay. It often Lcowed in some of those experi- 
ments that certain individuals took time on their own account, 
and when they came to consider the length of the vessel, one man 
taking the transit at the bow and his friend taking it at the stern, 
and comparing the two results together, it was very probable that 
just 210 feet would occur, being the actual length of the vessel. 
The trial to which he wished particularly to allude was the 
Atalanta, There was no jockeying, no nonsense at all about that. 
The fastest river paddle steamer was alongside her. They passed 
her, crossed her bows, dropped alongside, passed her stern again, 
and went a-head of her. He believed every naval officer on board 
that vessel was quite satisfied that the velocity, as given in the 
papers of the day, cut down to the lowest possible figure, was 
correct. After that she went to Dover, coached one of the mail 
steamers out of the harbour, ran across to Calais, and beat her by 
about thirty minutes. Those were the best proofs that could be 
obtained. There was no measured mile, and no nonsense. While 
she was going over to Calais half a gale of wind was blowing, and 
the Dover packet was almost under water, but the Atalanta was 
perfectly dry. As to any trials that were carried on in the river 
during the time the tide was running he was inclined to put very 
little value upon them; because certainly the pilot was interested 
in the trial, and he would edge her in shore with the adverse tide 
and a little off shore with the other tide. He thought that the 
paper Mr. Froude had been kind enough to give was one of very 
great importance and of great value, and was sure they would 
all agree with him in returning him their hearty thanks. 

Mr. Reed said he wished to say that the manner in which the 
chairman had use | the personal remark which he was so rude as 
to mike ‘luring the reading of the paper was not the one he con- 
templated. He simply meant that in the course of Sir Edward 
Belcher’s long and zealous experience connected with steamers he 
no doubt had, on some occasions, seen cases of exaggeration; but 
that their chairman could be guilty of exaggeration under any 
circumstances, or on any subject, was a thing that never en- 
tered his mind. He wished, also, to be particular in dis- 
embarrassing the paper which he had had the honour of read- 
ing from any suspicion of its having any direction what- 
ever to the trials which were in the chairman’s mind; but he did 
not mind admitting this, that there were passages in the paper 
which had reference to vessels of certain distinguished friends of 
his—friends who took every possible opportunity of doing him 
good turns—and he could only say that if ever the time should 
come when he should think it proper or desirable to produce the 
figures, they would be rather awkward figures for those gentlemen 
to deal with. But he thought it his duty in his present position 
to be very forbearing and very kind to those persons who did, by 
the evil that existed in all of them naturally, slide into a little 
exaggeration of facts occasionally, and would, therefore, keep the 
figures back. But some day he could show that very important 
trials of steamers, built and engined by gentlemen who did not 
hesitate to assume to themselves airs of superiority and airs of 
fidelity, which were not, perhaps, as thoroughly deserved as they 
might have been, had been a little inregular in that way. He 
hoped the time might never arrive when he should have to put a 
finer point upon those observations. 

A paper was read ** On the Impact of Water against a Ship, and 
on its Direction of Pressure,” by W. E. Seccombe, Esq., after 
which the meeting adjourned. 





A paper was read ‘‘On Watertight Compartments in Iron Ships, 
as affording Security against Foundering,” by F. K. Barnes, Esq., 
member of the council. 

There were three ways, he said, in which a ship might be, and 
in fact had been, divided into compartments by transverse bulk- 
heads, by vertical longitudinal bulkheads, and by watertight decks 
or horizontal bulkheads. The question was as to the safety of the 
ship supposing one compartment to become filled with water. 
There were two ways in which a ship might be unsafe from one of 
the compartments being filled. In the first place, she might go 
down bodily in the water, and in the other she might go over. In 
trying to get out some general principles he tried first a ship of the 
usual form, and found that with such a ship —supposing one com- 
partment became filled with water--what took piace was that the 
ship went down bodily in the water; it was a very easy problem to 
find out the extent to which she would thus sink. But then there 
was another thing. Supposing the central compartment became 
filled with water it might be that the ship would sink down and 
while sinking down she would go over. Nowsofarasheh gone 
with ships of the ordinary kind he found the metacentre always 
rose, with reference to the centre of gravity, when a compartment 
was filled. If they supposed a very small compartment amidships 
to be filled with water the metacentre would rise a little, as the 
distance was increased between the bulkheads the metacentre 
would continue to rise, and in fact they might almost go to the 
extremities, provided they had bulkheads high enough. He 
thought he should be able to show generally that a ship when one 
of her compartments was filled would go bodily down—would sink 
in the water and not turn over. It was a very important point to 
establish thata ship would go down bodily, and it would appear to 
accord with general observation So far as he had gone 
the law was established that the metacentre was lowest 
at the load water line, and that as the compartments one after the 
other were breached the metacen.re rose. The next point of 
view was with regard to a division of the slip by vertical longitu- 
dinal bulkheads. Supposing a ship of the midship section shown, 
to be divided into compartments in the same manner as ships in the 
Royal Navy were divided into compartments, viz. by the longitu- 
dinal bulkheads. If the shaded compartments became filled with 
water, supposing they began with a bulkhead very close to the 
side of the ship and then made it approach towards the middle 
line, increasing the breadth of wing passage gradually, he found 
that the metacentre first descends, but to a very small extent, and 
then rises again. So that if they had a bulkhead very close to the 
middle line the ships was more stable in that position than in the 
original position. Then there was another way of dividing a ship, 
as represented in the diagram. 


(Continued on page 375). 








ENGLISH Pic Inon IN BELGIUM.—(From our Correspondent.)— 
The imports of English pig iron into Belgium amounted in the 
first two months of this year to 5096 tons. In the corresponding 
period of 1866 the imports were only 2026 tons. 

New DreEpDGERS.—The new iron twin-screw patent steam- 
dredger Greenore, launched last week from the London Works, 
Renfrew, started under steam from the Clyde to Ireland, an 


| accomplished the distance at a speed of seven miles an hour, 


during which she steamed through the recent storm in the 
channel, This vessel combines the properties of a screw steamer 
with the design and construction of a powerful dredger to work 
in 35ft. depth of water. We have been informed that dredgers 
of this description can go to India or America, execute contracts 
there, and return to this country. 
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TO CORRESPONDENTS. ; 
* * Letters intended for publication must be accompanied by the 
* names and addresses of the writers,not necessarily for insertion, 


but as an evidence of good faith. ’ ; 
* * We cannot ur to return drawings or manuscripts, and 
* must therefore request our correspondents to keep copies. ‘ 

#.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o’cloek on the Thursday 
evening of each werk. 

8.— Your scheme is quite impracticable. 

G. R. (Inverness).—/n a couple of weeks. 

J.C T.(Summerford). Come to hand. Thanks. —__ : 

CONSTANT READER.—There is no good work of the kind in existence. ; 

VELOCIPEDE.— We regret that we are unable to supply you with any information 
«on velocipedes and their construction.” ‘ , 

J. N.- If the balls are at rest air will answer best, if in motion fill the space 
with rabbits’ or hares’ fur lightly pressed in. 

G. B. G.—Jf we complied with your request our columns would soon be occupied 
with nothing but the complaints of inventors. 

R. R. (Swansea). /t is beyond our province to recommend schools. Messrs. Mare 
of Blackwall, Laird of Liverpool, or Harland and Woolf, Belfast. 

THERMO.— Right in principle. We question, however, whether the patent would 
be worth much. Many “ heat diffusers” have been patented 

W. C. U. (Weight of Gearing).— We shall be happy to meet your wishes. Pray 
forward your full address, ir order that we may communicate with you by post. 

1. R. (Sydney). - We regret that the pressure of other matter on our space is 80 

, great that we are unable to publish drawings and description of your ingenious 
floating battery. 

JL A. AND E. E.—Jf you turn to THE ENGINERR for June 13th, 1862, you will 
see that governors of various kinds have been used in connection with the marine 

° engine Jor many years. 

F. Bxos. (Gloucester).— We regret that we cannot give you the address of the 
gentleman in question, but if you write to the editor of the Scientific American, 
New York, doubtless he can give you the requisite information. 

A. F. —A great diversity erists in the proportions adopted by different engineers. 


Tires. say, din. thick, 5in. wide on tread, felloe fin. to Fin, thick axle 3iin. to | 





Alin. in neck, rather more in middle of length, fin. to Vain. more where wheel is 


keyed on, 


vour engines. Provided the pressure of steam in the condensing engine does not 
exceed that of the atmosphere you can employ the waste steam of the high-pres- 


engine. 

JNEXPERIENCE.— The operation of the patent law is no doubt vexatious in 
several respects, but you can avoid risk by requesting those who state that they 
hold patents to show you their specifications. Many things are sold as 
“patented” which were never patented, or for which the patent has long ex- 
pired 

Woop MACHINERY.—/n our notice of the wood machinery at the Paris Exhibi- 
tion, on the \2th inst , Messrs. Charles Powis and Co. were unfortunately men- 
tioned as Messrs. Powell. Messrs. Thacaites and Carbutt, whose excellent 
hammer we noticed on the 12th inst., have their engineering establishment at 
Bradford, Yorkshire, and not at Leeds 

FEeRMOY. 1. You can find the power of portable engine boilers in just the same 
way as those for stationary purposes, the only difference being that as the 
draught is faster less grate surfac: will suffice- about half a square foot per 
horse-power will do. We have given dimensions of boilers for portable engines 
in JHE ENGINEER for last week and that for the Sth inst.. and you will find 
fuller particulars in THE ENGINEER for April 27th, 1866. 2. If the 10- 
horse power engine is strong and well made a 20-horse boiler will work it up to 
20-horse power. 3. It is not easy to soften metal for turning which has become 
hard in the casting. 1f you use p Joundry arrangements and proper pig 
iron the castings will not be hard. 4.“ Eade’s Treatise on the Management of 
Steel,” which you can obtain from any bookseller, will supply you with all the 
taformation you require. 5. Hard castings can be made by using naturally hard 
pig iron, 6, Overman's Treatise on Foundry Work will suit your purpose. 


BLEACHING PALM OIL. 
(To the Editor of The Engineer) 
Sin,—Would you or your correspondents inform me, if possible, what pro- 
portion of chrome and muriatic acid is used to the hundredweight of palm oil 
tw bleach it properly ? 


Portadown, April 17th, 1867. CHEMICO. 





PACKING FOR PUMPS WORKING CHEMICAL FLUIDS. 
(To the Editor of The Engineer) 
S1n,—Could you oblige me, in your next publication, with the best packing 
I could use for a 4in. plunger pump with a 2ft. stroke, to pump chloride of 
lime or “ bleach 7’ If I pack it with yarn it will not last more than three days 
before it is all eaten away; and I have tried india-rubber rings, which the 
bleach will not affect; but the objection to that is, I cannot screw the gland 
tight, or ic will drag and cause the pump to go hard. If you or any of your 
correspondents could inform me of anything better you will very much os 
P. W. 


(Cork fibre might be found to answer, or even soft-wood rings so arranged as to 
be forced against the plunger by screwing down the gland.—ED. E. } 


STREET RAILWAY BRIDGES. 
(To the Editor of The Engineer.) 

Str,—Your article headed “ Street Tunnel,” in last week’s journal, induces 
me to point out another of those obnoxious customs allowed to be out 
in London and elsewhere through the apathy and indifference of local authorities. 
I refer to the deafening noises and vibrations of most of the iron railway 
bridges in our public thoroughfares caused by passing trains. On the south 
side of the metropolis there are about a dozen of these noisy bridges over busy 
streets, and it is surpr‘sing that more accidents do not occur from frightening 
of horses, to say nothing of the annnoyance to street passengers. The causes 
are due, first, to the increased use of wrought iron in their construction ; 
secondly, to the hollow forin of box girders; thirdly, to the want of ballast 
and asphalte to deaden the sound and prevent leakage; and, fourthly, to the 
system of covering in with corrugated iron sheets and gutters to catch and 
remove the leakage water, which has been necessary in most cases. To give a 
familiar expression, it is like converting a tambourine into a drum, which is 
not conducive to the comfort of the public, even in this musical age. 

—_ W. HUDSON. 
THE STRENGTH OF CYLINDER ENDS. 
(To the Editor of The Engineer) 

SirR,—In reply to the letter of “‘Gasholder,” in your impression of 
March 29th, I beg to say that if ‘* Gasholder” paid some attention to his out- 
side appearance he would have found that the crown he wears is not perfectly 
flat, but more or less arched ; and if he had troubled himself a little about his 
inside the strengthening ribs supporting the above-mentioned indispensable 
part of his shell could not have escaped his perception. Besides, in my 


formula, d =r J+ P is the total load per square inch of surface, consist- 


ing of the weight of cover per square inch of surface, plus minus the pressure 
of the fluid acting on the cover. If the plate is the c. ver of a gasholder of 
course the total load is the difference of the two forces, and if the plate is the 
bottom it is the sum of the two; only in case the plate be vertical, or the pres- 
sure of the gas or liquid is very much greater -say a hundred times than the 
weight of the plate—this weight may be neglected. 

in conclusion, allow me to repeat an old truth. A good tool is one thing, 
and proper handling another ; only if you put both together you will have first- 
rate jobs. E, BLOss. 

Barup, April 19th, 1867. 





MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 30th, at eight p.m.— 
1, Discussion upon Colonel Sir William Denison's paper on “ The Suez Canal.” 
2. And, time permitting, the following paper will be read: “‘On Optical 
App used in Lighth .” by Mr. James T. Chance, M.A. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.— Evening meeting, 
Monday, April 29th. The chair will be taken at half-past eight precisely : 
** Lessons from Lissa,” by Commander P. H. Colomh, R.N. Wednesday, 
May Ist The Turret v. the Broadside System,” by Captain Cowper P. Coles, 
R.N., C.B. 





Advertisements be inserted unless delivered before seven o'clock 
on Thursday evening in each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118. 6d. 

Jt credit be taken, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER ts registered for transmission abroad. 

Letters relating to the advert. ts and p 9 department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER 
163, Sirand, London, W.C, 
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UNDERGROUND RAILWAYS, 

Ir a negative definition be considered valid, an under- 
ground, or “ metropolitan” railway, may be defined as a line 
that has no embankments. It must be either in tunnel or 
cutting, and its introduction has completely revolutionised 
the ordinary routine of railway construction, The term 
“metropolitan” was applied to the first low level line, and is 
used synonymously with “underground.” To some extent 
it is, however, a misnomer, since a high level line, that for 
instance from London Bridge to Cannon-street and Charing 
Cross, may with equal propriety be classed under the 
same appellation. It is not improbable that the term was 
bestowed upon the former railway to conceal the real 
character of the line, as many were strongly averse to the 
idea of travelling from one place to another in a continuous 
tunnel. Thereare not wanting at least people of the old school 
who for no earthly consideration would avail themselves of 
its services, “ Make your cuttings balance your embank- 
ments” was the golden rule laid down in text books for the 
guidance of young engineers in planning and laying out a 
line, but in underground railways the latter quantity in the 
equation becomes equal to zero, and consequently the rule 
is reduced to the same value. In nearly all the old rail- 
ways the earthwork was the principal point regarded by 
the contractor. It formed the basis of his estimate, and he 
expected to make his protit chiefly from the skilful and 


RK. A. (Frome).—/t would be impossible here to exploin to you how to compound | economical manner in which he managed the relative 


operations of excavating the cuttings and filling up the 


é | embankments. This was where the peculiar ability and 
sure engine to drive it without losing any of the power of the high-pressure | 


talent which have ever distinguished the English con- 


| tractor found ample scope for exercise and development. 


The first request made by him upon entering the 
engineer's ofiice was to be shown the sections. He cared 
nothing about the scales whether the horizontal was two 
or three chains to the inch or the vertical twenty or thirty 
feet. What his keen eye at once took in was the relative 


| proportions of the cuttings and embankments, and the 


| manner in which the gradients were arranged. 


From these 
two data he could calculate in a very short time both the 
nature and length of his leads. The work of constructions, 
such as culverts, over and under bridges, fences, and other 


| items, were not disregarded, and although his forte lay in 





treating earthwork to advantage, yet it was the applica- 
tion of the same tact and management to the whole charge 
entrusted to him that ultimately gained him well-merited 
success. No amount of science, teaching, or book-learning 
can impart this knowledge ; it is essentially practical, and 
can only be acquired by an intimate acquaintance with 
every phase and stage of engineering works. It was this 
knowledge that upset all the theoretical calculations of the 
French engineers respecting the making of their own lines, 
and threw all the contracts into our bands, and many 
English railways have been contracted for, and successfully 
completed by men who could not write their own names. 
The system of conducting the earthwork of a metro- 
politan line is founded on a very different basis. Here 
the excavation, and in fact the whole earthwork, is reduced 
to a minimum ; there are no embankments to be filled up ; 
and as a rule, not even any land available for running the 
excavated stuff to spoil. It must therefore find egress at 
one extremity or other of the line, and instead of consti- 
tuting the first work to be performed, remains in great 
part the last. The manner in which the foundations of 
the retaining walls and tunnels are got in, reminds one 
more of the method adopted for putting in the sewers in 
our public thoroughfares than the works of a railway. We 
have been generally accustomed to see the cuttings down 
to nearly formation level, and a clear deck made before the 
foundations of a bridge were commenced; but this plan 
of working becomes impracticable in the underground 
lines. Owing to the very limited amount of space—it 
being impossible to diverge either to the right or to the 
left—the construction of a metropolitan line , a close 
analogy to the driving of a long headway or gallery. The 
quantity of timber consumed in strutting, shoring and 
sheeting the sides of the excavations, which are taken out 
quite plumb, is something enormous. When we glance 
at the prodigious use now made of timber for purely tem- 
porary purposes, there is no other conclusion to be arrived 
at, than that it is fortunate we have iron as a substitute in 
permanent works, for it would be scarcely possible to pro- 
cure a sufficient quantity for both, An underground 
railway is essentially a work sui generis, it inaugurated a 
new era in the comparatively brief annals of steam loco- 
motion, and embodying, as it does, an entirely novel phase 
of engineering, demands naturally a special system of con- 
struction, Among its most prominent features are the 
tunnels, and the conditions under which they are placed and 
mada are widely different from those in which the older ex- 
amples are to be found. There are two principal consi- 
derations which determine in ordinary cases when a tunnel 
may be advantageously and economically substituted for 
an open cutting. The one is the question of expense, 
being simply the cost of excavation per yard forward of 
the cutting balanced against that of the tunnel for the 
same unit of length, and the other the vertical height of 
the slopes regarded independently of such a calculation. 
As the difficulty of maintaining slopes and their liability 
to slip increases with their height there are numerous 
instances where, notwithstanding the cost per yard for- 
ward as originally calculated was in favour of the cutting, 
yet subsequent experience has unmistakably demonstrated 
that it would have been infinitely cheaper on the whole 
to have built a tunnel. At the present time there are abun- 
dance of examples where high slopes are continually slipping, 
in spite of all that drainage and dwarf walls can do to 
prevent them, and causing both an interference with the 
traffic of the line and a considerable amount of trouble and 
expense. On the other hand there are many instances 


where tunnels have been commenced, and where, from 
unforeseen circumstances, the expense was so great that 
they were abandoned, and open cutting substituted. Such 





events may generally be attributed to a reckless and hur- 
ried disposition to commence the work without that close 
and proper examination of the strata, and that attention 
to geological details which should accompany the operations 
of the railway engineer. From sixty to eighty feet, 
according to the nature of the ground, is the limit usually 
assigned to open cutting, although there are plenty of 
instances where this limit is exceeded. If we assume the 
contents of a cutting for which a tunnel is substituted, to 
be required for the nearest embankment, then the cost of 
making up that embankment from side cutting must be 
charged against the tunnel in the comparative estimates, 
Supposing that the contents of the cutting would be run 
to spoil, the height at which the cost of the one would 
equal the cost of the other may be determined as follows : 
—Let p=the price per cube yard of the excavation, and p’, 
that of the tunnel per yard forward, d, the depth of the 
cutting, and 3, the ase of the railway at formation 
level, then putting r for the ratio of the slopes, we 


have db + rd? =P? x 9 and eliminating we find d = 


P 
(4) | 


2 . Theoretically speak- 
(\ 2 pr 


arf ar § 
ing, therefore, when the height has a greatcr value than this, 
a tunnel is cheaper than open cutting. It is evident in our 
metropolitan lines the conditions are by no means analogous. 
A large portion of the tunnels are constructed in a totally 
different manner from that adopted where shafts can be 
sunk, and where regular mining operations are carried 
on. Ina word, the tunnels are not driven, but built simi- 
larly to any ordinary road bridge; the operation consisting 
in opening the excavation to daylight, turning the arch, 
covering it over with a coating of tar and sand, or some 
other water-tight composition, laid on hot, and replacing 
the roadway to the same condition as it was in, previously 
to being disturbed. Some small portions of the “ Metro- 
politan” tunnels have been driven in the usual way 
where the ground could not well have been opened 
> The rationale of this method of construction is 
obvious, bearing in mind that instead of a couple of hun- 
dred or more feet of earth upon them the tunnels are 
placed as near to the surface of the ground as the level of 
the thoroughfares will allow. 

So far as the economy of space is concerned, we cannot 
imagine a more advantageous arrangement than that ex- 
emplified in a portion of the line in the neighbourhood of 
the Gower-street station, where the railway is placed 
exactly under the main road, the centre line of rail 
coinciding with the centre of the road above. This is an 
advantage which is not open to the high level lines, which 
enjoy no such facility for obtaining land free, and for run- 
ning through parts of a city without destroying property 
of some sort oranother. In aroad of a width equal to that 
of main thoroughfares similar tothe Clapham or Brixton road, 
there is nothing to prevent an underground railway being 
carried directly underneath them, and if side lights were 
required for the stations, they might be procured in the 
same ingenious manner as at the Gower and Baker-street 
stations; more ingenious than effectual however, for in our 
opinion it would have been much better to have dispensed with 
them, and treated the station altogether as a night station. 
As it is, the light is neither natural nor artificial ; neither 
sunlight nor gaslight, but partakes of a little of both, and 
the consequence is “ darkness visible” during the day time. 

While there is no doubt of the superior economy on 
the whole of low-level lines, yet it must not be forgotten 
that they have one difficulty to contend against from which 
their loftier rivals are altogether exempt, that is, inter- 
ference with existing sewers and a whole host of gas and 
water pipes. At one time it was fondly imagined by their 
opponents that these obstacles, which are certainly of a 
very complicated and serious nature, would prove too much 
for the intended Metropolitan railways; but experience 
has completely falsified all such expectations. Considering 
that they have already, during the progress of their con- 
struction, undergone without ultimate damage so alarming 
a catastrophe as the bursting of the Fleet ditch, it may 
be now safely asserted that the blocking up, diversion, 
extension, or removal of sewers, is purely a matter of 
detail, which although undoubtedly involving much 
trouble and annoyance, yet would not affect the passing 
of a bill any more, than would the e of the line 
through private property. The lesser Sapetimente of gas 
and water pipes are of a character too insignificant to re- 
quire comment. Except in a few places, the lateral pres- 
sure against the sides of the tunnels must be considerable 
compared with that on the top; and warning has clearly 
been taken from the threatened falling of the retaining 
walls on the London and North-Western Railway between 
Primrose-hill and the Euston terminus, to adopt the simi- 
lar precaution of fixing strong cast-iron struts extending 
across the line to the opposite walls of the open cuttings. 
The question naturally arises to any one reflecting upon 
the subject, whether some other plan of construction, re- 
quiring a smaller amount of material, might not be 
employed in the stead of so much solid brickwork, the 
more especially as both cast and wrought-iron tubes have 
been projected for the submarine tunnel between the 
shores of France and England. Should the iron tube at 
present being placed in the bed of the Thames, between 
Waterloo and Whitehall, prove a success, it will reduce the 
matter to a simple question of cost, since there is no valid 
reason why it should not be equally effectual in one instance 
as in the other. It is true that, although there have been 
patents taken out for cast-iron abutments, yet we have 
not substituted it or wrought-iron for any other part of 
bridges of brick or stone than the arch, Nevertheless, the 
sides of a tube areas well adapted for resisting pressure as 
the top. The lateral pressure likely to be brought upon the 
sides of the tubes of the Britannia Bridge was one of the first 
points taken into account, and had it been necessary they 
would have been strengthened to any required degree, 
Some time must necessarily elapse before any reliable sta- 
tistics of underground railways can be obtained, not so 
much on account of the short period they have been in 
existence, as of their limited mileage, since it would be ma- 
n'festly unfair to draw general conclusions from the results 
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of a system as yet but imperfectly developed. We do not 
allude to the commercial part of the undertaking, for the 
success of that has been settled beyond a doubt, but to the 
wear aud tear of the line in general, Pursuing its course 
silently beneath the surface of the ground, and. sheltered 
from many of the external influences affecting the lines in 
upper air, it might be reasonably expected that its cost of 
maintenance would bear a favourable comparison with that 
of any other railway, and prove that all our future metro- 
politan lines should be constructed so as to be “out of 
sight,” but by no means “out of mind.” 
PUMPING ENGINES. 

Tue relative merits of Cornish and rotative pumping 
engines have for years afforded subject matter for keen dis- 
cussions, carried on not only by mechanicians, but by every 
engineer who has to do with the drainage of mines, the 
water supply of towns, or the reclamation of land. It is 
indeed doubtful whether any other subject connected with 
engineering has afforded as much scope for disquisition, or 
proved so generally attractive. To all appearance every 
argument that can be urged for or against either form of 
engine has been used over and over again; but the fact— 
if it be a fact which we doubt—in no way operates against 
the rediseussion of the subject, or against its popularity; and 
we are therefore bound to assume that the questions at issue 
are really highly important, and that this importance is 
fully recoguised by the members of the profession. There 
is scarcely a large town, indeed, in the kingdom which is 
not now supplied with water through the instrumentality 
of one or more pumping engines, and the influence which 
the introduction of steam power into the mining districts 
of Great Britain has exerted on her material prosperity is 
too well understood to require explanation. The aggregate 
power of all the pumping engines in the kingdom it would 
be exceedingly difficult to detine, but it is beyond question 
very great; so great that comparatively small economies 
in the matter of fuel, repairs, interest on first cost, &c., may 
very materially affect the prosperity of considerable under- 
akings. Viewthesubjectfrom what point wemay it isevident 
that its perennial interest is really based on its importance, 
while the avidity with which it is discussed is due to the 
fact that a great deal can be said on both sides; to the 
too often indefinite character of the experiments which 
have been conducted to set disputed pvints at rest, and 
possibly somewhat to a species of advocacy which dis- 
regards all facts which are opposed to the views of the 
speaker for the time being. 

We have at various periods examined every argument 
which has been adduced on either side, and as far as pos- 
sible compared and tested them with such reliable data as 
are avaliable to those who please to seek out the results of 
reliable experiments, published and unpublished, or to 
carry out experiments for themselves, and we find it impos- 
sible to resist the conclusion that the Cornish engine has, 
upon the whole, proved a more economical machine both 
in fuel and repairs than the rotative engine. For many 
years it has been more extensively employed than any 
other form of steam engine for pumping, both here 
and abroad ; and it is not too much to say that it has 
invariably given satisfaction to its employers. Very 
large rotative engines have also been used from a date 





nearly as remote, and under equally favourable circum- , 


stances. But the warmest and most able advocates of the 
fly wheel and crank have invariably failed to prove that 
the rotative compares favourably with the Cornish engine 
in point of economy. If we select the best engines 
of their respective classes in the kingdom, we shall find that 
the Cornish engine has considerably the advantage; and, 
as we descend lower in the scale, we still find that while 
the Cornish engine even at the worst cannot be called an 
uneconomical machine, the rotative pumping engine knows 
no depth of mechanical degradation too deep to fathom. 
Ve believe that the most economical Cornish engine in 
Englaud is Taylor’s eighty inch engine, at the United 
Mines, Cornwall, which has given in regular work a 
duty of about 119 millions,* per 1121b. of good coal. 
The best recorded performance of a rotative engine is to 
be found in Mr. J. Field’s report on a twenty-four hours’ 
trial with the double-acting engine, by Simpson, at the 
Chelsea Waterworks. The duty obtained was 1039 
millions per 1121b. of good Welsh coal. We believe we 
are quite correct in stating that this experimental result is 
very far from representing the results obtained in ordi- 
nary work, these being much less, Messrs. James Watt 
and Co.’s crank engines, at Stoke Newington, have given 
in regular work a duty of about 97°5 millions per cwt. 
of coal; an average continuous duty which has, perhaps, 
never been exceeded by any rotative pumping engine. It 
may therefore be regarded as a maximum performance 
representing the very best result which has ever been 
obtained with the erank engine, and not only un- 
equalled, but so far transcending the average perform- 
ance of by no means bad rotative pumping engines 
at work throughout the country, that it may be regarded 
as in one sense unique. Yet, as we have seen, it is 
nearly one-sixth less than the duty of Taylor’s engine. 
So much for the best engines of each class. If we now select 
a few of the worst, we shall find the superiority of the 
Cornish engine much more strongly marked. It is not 
easy to single out a Cornish engine in fair order doing a 
duty of less than forty millions. We cannot at this 
moment call to mind one doing less than fifty millions, yet 
this latter figure would represent far more than the 
average duty obtained from the better class of rotative 
pumping engines. Close to London large rotative 
pumping engines which we need not name are doing 
a duty of but thirty-eight millions. The crank engines 
at the Berlin Waterworks were, we were informed 
some months since, doing but twenty-three millions, 
In arather important experiment carried out a few years 
since, at the Ipswich Waterworks, to ascertain the compa- 
rative duties performed by a Cornish engine and a crank 
engine, working under similar conditions, and drawing 
their steam power from the same boilers, the result was 
a daily supply of seventy-six millions with the Cornish 





* At Fowey Consols Mine an experimental duty of 130 millions has been 
attained with 112 lb, of Welsh coal. 





engine, and with the crank engine but fifty-four millions.* 
Were it necessary we might multiply instances to show 
that rotative pumping engines, as a class, are greatly infe- 
rior to the Cornish engine in economy; and that even a 
resort tu the somewhat questionable expedient of singling 
out one or two representative machines still results only 
in demonstrating the superior economy of the Cornish 
engine. 

In all that we have said up to this point, we 
have merely stated facts which exhibit the results of 
the practical working of the two forms of machine; 
and as we desire nothing so much as to arrive at 
the truth and to place it before our readers, we 
shall be pleased to see these statements fully discussed 
by our correspondents. But the superiority of the Cornish 
engine admits, we think, of being demonstrated not ouly 
by practice but by theory. Indeed its practical superiority 
bears an intimate relation to the skill which has been dis- 
played in applying theory in the construction and working 
of the machine, and we fancy that were the theory of the 
Cornish engine generally comprehended we should not 
hear quite so much from the advocates of the rotative 
engine. We shall endeavour in this and a succeeding 
article to explain in what respects the Cornish engine is 
theoretically superior to its rival, and this we are for- 
tunately able to do without resorting to formule, always 
a little out of place in an article like this. 

It is necessary, in the first place, to point out that a very 
wide distinction must be drawn between the two systems 
of pumping. The rotative pumping engine and its pumps 
constitute two machines virtually one, and operating syn- 
chronously. The Cornish engine and its pumps, on the 
contrary, constitute two very distinct machines, one of 
which works while the other is at rest. It should never 
for a moment be forgotten that under the Cornish syste 
the steam has nothing whatever to do directly with the 
pumping of water. This is effected solely by the descent 
of a dead weight, and the whole work of the steam is per- 
formed in lifting this weight a certain number of times 
in a minute to a given height. While the weight is being 
raised the water is at rest in the mains, or only impelled by 
the spring of air in the air vessel, where such is fitted; 
the pumping, on the other hand, being etfected while the 
communication between the boiler and the cylinder is 
closed. The action of the balance weight in the Cornish 
engine has been compared to that of a fly-wheel, but itis a 
great mistake to regard the functions which they perform 
as being in any way identical. It is quite possible to dis- 
pense with the fly-wheel and work a double-acting 
pumping engine, and this arrangement has been actually 
adopted. But such an engine would have all the defects 
of the rotative and none of the advantages of the Cornish 
system. 

The fly-wheel is a mere receiver in which potential 
energy is stored up, and it acts solely as a regulator or 
equaliser of velocity. The balance weight of the Cornish 
engine is much more. In the apparatus as a whole we 
have two distinct systems—the steam system at one end of 
the beam, the water system at the other; aud as the laws 
regulating the motion of ponderous, non-elastic liquids are 
very different from, and incompatible with the observance 
of, those regulating the tlow and expansion of a light 
elastic fluid like steam, it is the object of the engineer 
to permit the water apparatus to perform its func- 
tions without interfering in any way with those of 
the engine proper. This he is enabled to effect by 
setting aside different periods for the action of the steam and 
the operation of the pumps. The engines and the pumps 
are thus kept absolutely distinct—the connection between 
them being far more apparent than real—while the balance 
bob or the pump trees and plungers supply the connect- 
ing link between the two machines. It is impossible to 
over estimate the advantage of such an arrangement. It 
at once enables us to realise from the pumps a duty which 
cannot be obtained with any rotative engine. As an illus- 
tration of what takes place in the case of the latter, we may 
cite here an experiment conducted some time since with 
the Crossness engines, which has been fully described in 
our pages. It was found that while the quantity of sewage 
raised in a given time as calculated from the displacement 
of the pump plungers, amounted to eighty-four millions of 
gallons, the actual delivery by measurement was but 
seventy-six millions of gallons, or some twelve per cent. 
less. In other words, either the water did not follow up 
the plungers with sufficient rapidity, as they rose in 
their great cylinders, or else the plungers began to 
descend before the valves had time to close, and twelve 
per cent. of the water escaped; and this, no doubt, 
accurately represents what takes place in the great majo- 
rity of rotative engines.) When a pump plunger rises 
rapidly the water is often unable to follow it up instan- 
taneously. In the first place the plunger must rise a 
little away from the surface of the water left in the pump 
at the termination of the stroke, unless it does, no difference 
will exist between the pressure within and without, and the 
water will not move at all. It would be very easy to show 
that, within a short given time, the resistance of the inertia 
of a column of water to motion may be so great that the 
plunger cannot possibly be followed up closely, no matter 
how large the valve way. If the plunger stops for a 
time at the top of its stroke, however, the water 
now in motion will continue to move afver the plunger comes 
to rest, and will fill the pump by its momentum, and ex- 
ternal pressure, and the foot valves instead of being car- 
ried back by an escaping downward current of water, will 
sink through a body of water either absolutely at rest or 
still slowly entering the pump barrel. <As a result, at the 
commencement of the down stroke the plunger reposes on 
the water directly, and there is no collision to cause 
shock, while the valves being closed, the entire con- 
tents of the pump barrel are expelled into the mains. 
In the rotative engine, on the contrary, the “dwell” 
or pause at the top of the stroke while the crank is 
on the centres is too short to permit the pump barrel 
to fill properly. As a consequence the descending 
plunger meets the ascending column of water with a 
greater or less shock, and before the valves have time 


* Transactions of the Society of Engineers for 1864, page : 





to™close they slip much water. It is, indeed, possible 
to mitigate all this by driving the pumps at a very mode- 
rate speed; all experience, however, as well as theory, 
goes to prove that a pause or “dwell” at the top of the 
stroke in large pumps is essential to economy, as without it 
the maximum efficiency cannot be realised. To the com- 
paratively imperfect working of their pumps consequent 
on the absence of this pause, much no doubt of the in- 
feriority of the rotative pumping engine is due, but this 
will not account fully for the superiority of the Cornish 
arrangement. Having made every allowance, it will still 
be found that theoretically there is much to be gained from 
the system under which steam performs its functions in 
the Cornish engine, as we propose to show in our next 
impression. 
THE SALE OF OUR WOODEN SIUPS. 

Tue greater number of our readers are by this time 
aware that the Government have recently disposed of no 
fewer than ten of our old line-of-battle ships, and by one 
section of the press this sale has been made the subject of 
warm encomiums on the policy of the present Lords of the 
Admiralty. We have already expressed our disapproval 
of any extended sale of the ships on which England once 
reposed her safety and her dignity, and we shall not repeat 
the arguments which we used to show that these ships 
should not be disposed of without much circumspection, 
if at all. But we tind in the terms of the sale which 
has actually taken place, anything rather than 
an evidence of a wish to cultivate economy, The 
ships sold and their dimensions are shown in the following 
table :— 
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The price obtained for the ten ships thus pariicularised, was 
but £68,000. The Admiralty may consider this a good 
bargain, we do not. We have had occasion some months 
since to point out that the price paid for ships by regular 
breakers is always very small, possibly because the business 
is confined to a very few firms indeed ; but so far as we are 
aware, there is no reason why the Government should not 
have broken the ships up for themselves at their leisure. 
The announcement that £68,000 had beeu obtained for 
ships said to be useless, was received in Parliament with 
cheers. Had tke honourable members comprehended the 
real merits of the case, we fancy the cheering would not 
have been general. The following estimate closely ap- 
proximates to the true value of the ships sold for £68,000. 
The wood being for the most part pefectly sound would, 
if sold by the foot, pay for the cost of the breaxing up, 
sound British oak, such as is to be found in these vessels 
fetching 4s. per cubic foot. This being the case, if 
the Admiralty had broken up the ships the value of the 
copper, wrought iron and lead, £108,000, and that of the 
engines and boilers,at least £15,520at £4 per horse-power— 
the regular market value—would have been saved to the 
country, representing total receipts of over £126,000, in- 
stead of £68,000. The data from which we have made 
our estimates are supplied by a standard authority which 
our shipbuilding friends will not be slow to recognise. 
The weight of materials in a two-deeked eighty-gun ship 
are taken as follows : — Timber, 1654 tons; iron, 120 
tons; copper bolts, 40 tons; copper in sheets, 144 tons; 
mixed metal rivets, &c., 24 tens; pintles, &c., 2! tons; 
lead of sorts, 84 tons. The ship for which this estimate 
is made would be about 196ft. long by 51ft. 6in. beam, 
having a tonnage of about 2279, and therefore smaller 
than any of the ten ships sold. 

If our estimate be correct, and we believe most ship- 
builders will endorse its substantial accuracy, it follows 
that so far from the Admiralty having made a good bar- 
gain, they have actually thrown away about £58,000. 
The Colossus has never been used since her conversion, 
and her engines and boilers have only worked at the mea- 
sured mile. The facts are much the same with many of 
the other vessels which are in no sense the worn-out hulks 
a section of the daily press would have us believe. A 
statement is already in circulation that the sale has not 
been effected by the proper department, but by officials 
who have executed in this a duty which it was beyond 
their province to perform. If this be true, the entire pro- 
ceeding deserves a parliamentary investigation. In any 
case, we think it desirable that some member should take 
care to demand in Parliament a full explanation of all the 
circumstances and conditions of the sale. Such an inquiry 
would satisfy the public mind ; and should it be favour- 
ably passed through by the Admiralty and its officials, 
good grounds would be supplied at once for praise, which 
is at present apparently quite undeserved, although la- 
vishly bestowed. 


NOTES ON PRIVATE BILLS. 

Or the 251 private bills, for which petitions were presented in 
the present session, 214 have been read a second time in the 
Commons, 23 wait second reading, and 14 have been withdrawn, 
or have come to grief at the hands of the Examiner on Standing 
Orders, the Referees, or the Committee ; 91 bills have been read 
a third time in the Commons, and 14 have received the royal 
assent. Some very important bills still remain to be dealt with 
by the Commons, and the Lords have a considerable amount of 
business still to be got through. 

The new groups arranged are, No. 2, Mr. Dent, chairman, 
which will have nine bills to consider which are chiefly in the 
south-western district. This committee will meet on the 7th 
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May. Group 5, Sir Brooke Bridges, chairman, has two bills, the 
Blyth and Tyne Railway, and the Tyne Improvement. This 
committee will also meet on the 7th May. Group 7, Mr. O'Reilly, 
chairman, has eight bills including the case of the Midland and 
Glasgow and South-Western, which is expected to cause a keen 
contest. ‘This committee will meet on the 8th May, and will 
commence proceedings with the London and North-Western 
(Ashby and Nuneaton), and the London and North-Western 
(new works, &e.) bills, and follow on with the North Staffordshire 
Hill. Group 8, Sir &. Colebrooke, chairman, has six Welsh railway 
bills, and will meet on the 7th May. On Tuesday Mr. Dodson’s 
committee will have nine unopposed bills before them, including 
the Greenwich aud South-Eastern Docks,—a great scheme if 
money can be raised for the execution of the works, which is 
considered doubtful. 

Ata meeting of Mr. MacLagan’s Fire Protection Committee, 
held subsequently to that noticed in last week's ENGINEER, 
evidence diametrically opposed to that of a former important 
witness was given to the committee. Mr. Smith, secretary to 
the Scottish Union Insurance Office, a man of great experience, 
and author of the article on Insurance in the Encyclopedia 
Britannica, gave evidence to the effect that suspicious fires had 
been for many years past greatly on the increase, and he strongly 
recommended that there should be a judicial investigation into 
the causes of all fires. At the next meeting of the committee 
Mr. C. lL. Bunyan, general manager of the Norwich Union 
Insurance Company, author of a valuable work on fire insurance, 
stated that he had no reason to believe that the number of fires 
had been of late, or was now, on the increase ; in the country 
indeed he believed that for the last few years the number of 
fires had been smaller than formerly. He did not think that a 
judicial investigation into the causes of fire generally was 
desirable, or that it would be attended with advantage. He 
considered the police quite competent to conduct any inquiry 
that might be thought necessary in suspicious cases. He was 
certainly opposed to entrusting coroners with any such new 
functions or authority. Mr. Geo, P. Ivy, who had extensive 
experience in connection with fire insurance in this country and 
in New South Wales, Tasmania, New Zealand, and Victoria, 
expressed himself as decidedly of opinion that wilful fires were 
greatly on the increase in this country, and spoke strongly in 

wour of the practice observed in the colonies referred to, where 
every fire was reported to the coroner, who inquired, at the 


public cost, into its cause, and pronounced a verdict according to , 


the evidence he might be able to command. The witness felt 
certain that the practice acted as a powerful check upon persons 
who might otherwise set fire to property wilfully, for the purpose 
of defrauding insurance offices. The insurance premiums, it 
was incidentally stated, are about 100 per cent. higher in the 
colonies than at home. 

ROCK CUTTING MACHINERY AT THE PARIS 

EXHIBITION. 

Oxe of the marked and peculiar characteristics of the 
present Exhibition is its illustrations of the serious and 
earnest development of gigantic engineering projects such 
as the Suez Canal, the navigation through the Isthmus of 
Panama, aud those—for there are more than Mr. Chalmers 
inthe tield fortunnelling beneaththe Straits of Dover. The 
veriest idler dues not amuse himself by laughing at such 
things now; most of those who see and eagerly try to com- 
prehend, seriously believe in them as the tasks of to-day ; 
the best instructed simply feel that those and such like 
may not be for us, but will be the actualities and the 
triumphs of our children. What a change has progress 
wrought thus in thought, for who does not remember how 
scarce more than one hundred years ago, when Brindley pro- 
posed a modest aqueduct, and his design was explained to 
some velvet-coated and breeched legislator, it was met by the 
remark of the nobleman, that “ He had often heard of 
castles in the air, but had never seen one before?” What 
would Brindley himself have thought of eight or ten 
miles of tunnel burrowing through the middle depths of 
the Alps, and advancing through even the very hardest 
rock that these monarch mountains cover at the rate of 
three or four feet a day. 

With such projects—some of them most wera A about 
to become tasks—before us, there is, undoubtedly, no class 
of machines, excluding prime movers, more important to 
the civil engineer than those for tunnel or drift-way 
cutting by mechanical means; comprehending, of course, 
coal-cutting machines, jumper hole perforations, and also 
machinery for borehole, well. and shaft sinking. 

Amongst the machines of this class, one of the very first 
that will meet the eye of the visitor to the English quarter 
is the rock boring machine of Captain Fred. E. B, Beau- 
mont, R.E. This machine was patented by the inventor 
in 1864, and we subjoin an extract from the specification 
(No. 1904, 1864), sufficient to convey a pretty clear notion 
of the general arrangement of the machine when aided by 
the accompanying figures, for the original of which we 
have to thank Captain Beaumont himself. 

This invention has for its object improvements in machinery for 
driving drifts or galleries through stone or rock. For this purpose 
I employ a series of chisels or jumpers worked so as to produce a 
continuous chase or groove, not a number of holes. The chisels 
or jumpers act to cut the stone or rock by striking it with blows 
which are rapidly and continually repeated, and they are made to 
cut a continuous chase or groove by causing them each to take 
short steps forward in the intervals Setesen the blows. 

I prefer to employ a strong disc with the chisels or jumpers 
fixed around its periphery at equal distances apart ; this disc is 
mounted on a strong axis which is carried in bearings on a base 
plate or carriage in such manner as to be able to slide longi- 
tudinally and also to rotate. The longitudinal sliding motion is 
conveniently given to the axis by a cylinder and piston worked by 
compressed air or by water, and in this manner the disc with its 
chisels or jumpers is made to move to and from the face of the 
stone or rock in which the chase or groove is to be cut, and the 
chisels or jumpers strike the stone or rock at each stroke. It is 
convenient to make the cylinder itself the axis of the disc, and to 
work it in conjunction with a stationary piston fixed to the frame. 
The slow rotary motion is given to the disc and cutters in any 
convenient manner, it may be by having a groove on the axis, into 
which there enters a stud capable of being slowly traversed around 
the centre of motion. The chisels or jumpers may be actuated in 
other ways so long as they are caused to act, as above described, 
by percussion, and to move step by step forward between the 
blows so as to cut a continuous chase. In the centre of the chase 
or groove a hole is bored by an additional chisel or cutter (worked 
simultaneously with that which produces the chase or groove) to 
receive a charge of powder or explosive material to break up the 





isolated portion of the stone or rock. 

In order to attach the chisels or jumpers to the disc so that they 
may be firmly held, and yet readily changed when required, 
make in the rim of the disc dovetail grooves extending through it 
from front to back but enlarged for a short distance at about the 


centre of therim. The stem of each tool is made to fit the upper 
part of the dovetail groove, and has a lump upon it corresponding 
with the enlargement in the said groove. In fixing the tool the 
stem is introduced into its place by pushing it through at the 
lower part of its groove in the disc, and then lifting it up till it 
fits the groove, when wedges are introduced underneath to secure 
it. The lump on the stem of the tool fitting the enlargement 
made for it midway in the groove secures the tool from being 
pushed back when at work. 

Having thus described the nature of the invention, and the 
manner of performing the same, I would have it understood that 
what I claim is, the mode herein described of combining machinery 
for giving motion to a series of tools, 

As originally patented the machine was constructed 
somewhat differently in detail from that now exhibited. 
The most important difference consists in the removal of 
the worm wheel and endless screw, which produce the slow 
motion of rotation of the cutter block or large disc 
carrying the ring of jumpers from the front of the ac- 
tuating cylinder for compressed air to the rear of the 
same. By this a good deal of simplitication has been 
effected, and some of the more vital parts of the machine 
got further to the rear—a not unimportant matter when 
the whole is drawn back a yard or two upon occasion of 
firing a blast. As now produced there is, in fact, almost 
nothing in advance of the air cylinder, except the central 
stem and cutter block, and the forward portions of the 
upper and under frames which carry the whole. The 
machine exhibited has been constructed by Messrs. Bryan 
Donkin and Sons, of London, who are also the con- 
structors of the horizontal engine and air pump for the 
compression of the air which transfers the motive power 
to the machine. The inventor proposes to work at an air 
pressure of only about 30]b, per square inch, upon the 
ground that the higher the amount of condensation the 
more of the original power of the steam or fuel will be 
uselessly employed, or wasted in the development of heat 
in the process. The air pump produced is a double-acting 
horizontal one, the piston rod being coupled on direct to 
that of the steam cylinder. The valves are clasp or 
hinged valves, rectangular in form, and faced with india- 


home against the cylinder end at either half-stroke, there 
must be a rather considerable loss of useful effect due to 
this, which seems to us an imperfect construction, even at 
so low a tension as 15 lb. to 30 1b. per square inch. We 
do not know whether this form of air pump be attri- 
butable to Captain Beaumont; but, in any case, should it 
be possible to make any exact experiments as to what the 
exhibited machine may be capable of performing, it would 
be but fair to make due allowance for any faults in the 
condensation apparatus, 

We fear, however, that it will be impracticable to work 
the machine upon the slender foundations upon which it 
has alone been feasible to place it against any block of 
sufficient magnitude and hardness to prove what its real 
powers may be as regards useful effect. It is indeed one 
of the many machines whose functions are percussive, the 
movements of which may be exhibited, but whose work 
can only be shown in and upon its proper element and 
place. It will be in the recollection of some of our readers 
that this machine in its first or original form was tried 
for a very short time in the drift way or tunnel of the 
Vartry waterworks, of the city of Dublin, in the Wicklow 
hills, and that the results were not favourable. 

It is however but fair to Captain Beaumont to state 
that the machine there employed was almost a first essay, 
and had not his improvements in arrangement here visible, 
independently of the unfortunate conditions that must have 
existed for a fu’/ trial of a novel machine, in the case of a 
tunnel which was under contract with limitations as to 
time, and so precluding that indispensable sort of patient 
meeting of small difficulties and remedying them as 
they arise. We are ourselves in a condition to state, from 
personal knowledge, that the rock perforated in the Vartry 
tunnel is of a quality that we believe no rock-cutting 
machine whatever could be expected to answer well in, if at 
all. The formation is a dense hard quartzose silurian rock 
in lamine, and with joints bent and contorted in every con- 
ceivable way, passing irom hard crystalline quartz in seams 
and irregular nodules and patches, into rock so magnesian 
as to be almost a serpentine, and this often within a few 
feet, the very type in fact of heterogeneity in rock. 
Hardness, however great, with comparative uniformity, 
may be dealt with ; but we entertain great doubt whether 
any rock-cutting machine, which, ia the strict sense, this 
machine of Captain Beaumont’s is, can be made to work 
in rock whose characteristic is the absence of uniformity 
for even a yard together. 

In the general design of this machine we deem the in- 
ventor clearly right in two different respects. 

First, it proposes to act by percussion. No machine 
that shall be designed to cut out a cylindrical plug of rock, 
for that is really the function aimed at, by grooving or 
planing out an annular channel by means of edged tools 
acting like those of a slotting or boring machine on metals, 
can ever answer at all in even moderately hard, and 
especially siliceous rock, nor for long in a satisfactory way 
even in stone as soft and uniform as tertiary limestone. 
Even coal cutting upon the principle of the planing 
machine will in the end prove a failure as compared with 
striking tools. 

In this respect. then, Capt. Beaumont’s machine has 
escaped the fate that overtook some earlier ones, bearin, 
a general resemblance to it as to functions, but proposed 
to work by grooving or scraping. 

It is scarcely worth while to go into the physics of the 
relative actions of percussion and of grvoving or planing, 
| .e., cutting tools in the strict sense, but it is easily shown 
| that in anything like hard or gulley rock the hardest and 
| best steel tools that can be formed suffer much more from 
| being ground away by the rock than does the rock from 
| being eaten into by the tool—eaten into mainly as to the 
| barb—for an edge is out of the question here. 

In the percussive tool, the jumper, the rock is fractured, 
so is the edge of the steel jamper, but the tougher body 
suffers less just as the velocity of the blow is greater, and 
| the stroke therefore more effective; whereas in the cutting 
tool and small rate of movement the relative suffering is 
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almost as the relative hardness, modified by molecular 
constitutions in rock and tool; but more than this, within 
certain limits, the fracturing off at both sides of the edge 
of a hardened jumper tends to maintain its sharpness, and 
it is not until the angle of the edge has been increased 
beyond a certain limit that the further progress of the 
work commences to make it blunt, and would, if continued 
long enough, reduce the edge to a rounded surface. 

That point we may remark, in passing, is just that at 
which, if not before, the jumper ought to be changed for a 
fresh one in all works, whether driven by manual or 
motive power. The other respect in which we say this 
machine is right in principle, is based upon a philosophic 
ge of the conditions under which gunpowder, 
the adjuvant of this and of every such machine, acts 
when fired in the drift-way or tunnel, or at the bottom 
of a shaft. And as this is one part of the subject of 
mechanical rock tunnelling which appears to be but very 
little understood amongst engineers, we may venture to treat 
of it a little at large. Let A, B, in the diagram p. 370, be 
the flat heading of, let us assume, a cylindrical drift-way, 
whose axis is ”, m, in longitudinal sections. Given the 
physical qualities of the rock, assumed here to be homo- 
geneous, let the angles A, c, m, or B, c, m, be equal to the 
angular constant, which Moseley has called “ the sheari 
angle,” and Haughton “ the angle of easiest fracture” o! 
the rock. This, from experiments, though still insufficient, 
already made, will give the angle A, c, B (equal twice the 














above), about 70 deg. to 80 deg. for most of our harder 
and denser homogeneous rocks. 

Now it has been said, and the statement has been re- 
peated by high authorities, in discussions in the Institu- 
tion of Civil Engineers, that if we only drive a central 





rubber; and, as these prevent the piston from coming | 


jumper hole in the axis m, x, deep enough, and charge it 
| with a sufficiently great mass of powder, we may blow 
outwards or backwards a mass of rock only limited by 
| the depth of the hole and the charge, bearing some propor- 
| tion, though a diminishing one, to these, and without a 
defined limit; and hence it is concluded that the question 
is in fact one of tunnel machine against weight of gun- 
powder, and deep single holeing simply. 

This is wholly a mistake. Let f be the focus of a 
paraboloid, whose sides at the face of the heading are tan- 
gential to the imaginary cone produced by the revolution 
of A, c, B, round the axis n, m, then no jumper hole, how- 
ever large or deep, will be of any utility in dislodging the 
rock, which shall exceed in total depth C, D. No charge 
of powder will be wholly usefully expended whose centre 
of explosive effort is deeper than the focus f; and any 
charge of powder greater than is necessary to dislodge the 
paraboloid of rock whose circular base is A, B, will be 
wasted. Its effect will be simply to crack or dislocate the 
rock in planes tending to be radial to the axis n, m, per- 
haps to great distances, and perhaps to make, as in wet 
rock, future operations difficult, but not to dislodge a 
single ton more rock from its place. 

In tunnelling upon the great scale, as for railway pur- 
poses, where the diameters of the heading are very consi- 
derable, practical difficulties prevent any proceeding by a 
great central blast long before even the above limit is 
reached, and many small jumper holes, all far shallower 
than f, D, have to be resorted to, and that whether these 
jumper holes be made by hand or, as at Mont Cenis, by 
machine jumping. 

Whether, then, as is possible in a small circular, or nearly 
circular drift-way, the whole of the paraboloid of rock be 
blown out at once, or whether, as in Fig. 2, by a number 
of small and shallow holes A, /, h, h, a stratum of rock, 
A, F, B, be dislodged from the face of the heading A, B, still 
there will be the same limiting angle to the removal of the 
material at A and B, and there must remain portions at A, s’, 
B, s', which can only be subsequently removed by secondarily 
driven diagonal jumper holes, at 4, 4". And this is what is 
actually done everywhere in rock tunnelling. 

It is therefore plain how vast an economy of gunpowder 
and of jumping hole labour must result were we able to 
cut a groove or cavity all round the rock heading in the 
directions ¢ A, ¢ B, that is in the line of the tunnel, so as 
to isolate the included block of rock before we attempted 
to fire any powder in its mass to separate and enable it to 
| be removed. Had we such a groove insulating the central 
mass to a given depth—and the limit of that depth may be 
determined by what we have already stated as to prin- 
ciples—then it is only to make the depth of our one central, 
or several jumper holes diffused over the heading, the 
right thing, and we shall only split up the block of rock 
included within the depth of the surrounding groove, and 
in the end leave an almost perfectly flat face of heading 
upon which to begin again another surrounding and insu- 
lating groove. 

Now this is exactly what Captain Beaumont’s machine 
aims at, and what, provided the machine itself will enable 
him practically to cut the ve, he must attain in the 
way of practical advantage in all drift-ways or tunnels up 
to the limit of dimensions at which it may be hereafter 
practicable to enlarge the circular head of his machine. 

The form of his drift-way or tunnel, should that size 
ever be reached, must of course be in the first case 
cylindrical, but it is not difficult to see that, though not 
embraced in his patent, nor so far as we know contem- 

lated by him, other machines might be designed to follow 
his, which should produce jumper holes in suitable direc- 
tions either to enlarge the whole diameter of the original 
cylinder or to take out portions at the places a, b (Fig. 3), 
so as to change the form into that of the railway tunnel. 

Having thus pointed out that, in principle, Captain 
Beaumont is right, both as to the way in which he pro- 
poses to act upon the rock percussively in forming his 
cylindrical groove, and as to the value of the groove when 
got, it remains for us to say a few words as to the practical 
aspects of the machine itself as it presents itself to us. 

The mass of the cutter block, as we have called it, or cir- 
cular disc that holds the jumpers with its large central 
wrought iron shaft, is necessarily very great. The rate at 
which it is intended to make it beat 150 or more strokes per 
minute with the short strokes of only about two or three 





inches, though at first it may not prove full of difficulty, 
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must,"we’fear, prove so ere long. The reaction;upon the 
upper and lower frames of the machine must bear a very 
sensible relation to the action delivered into and by the 
cutter block and jumpers, for the weight of the latter is a 
large fraction of the total weight of the machine. The 
severe repercussions passed through this ponderous mass 
of central shaft, disc, sockets, wedges, and jumpers must 
transmit their reactions primarily to the piston, cylinder, 
and valve gear, and as strokes made thus short and sharp 
are in fact little different from vibration, and are at once 
resolved into vibrating jars, we apprehend rapid dete- 
riorationfof the fit and adjustments of both the piston and 
cylinder, and of jthe air valve faces, Even assuming the 
rock absolutelyjhomogeneous,’and, also the steel_of, all the 
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jumpers, and that thosefall wear alike (a thing: not to be 
anticipated), still the laws of elastic compression and 
extension in solid column enable us to see that very 
severe work will be exercised upon the wrought iron neck 
of the central shaft close to its shoulder and junction with 
the circular disc. 

But should the rock be uneven and possess hard places, 
or the jumpers cut faster at one side of a diameter than at 
the other, then also very severe transversal strains will 
be visited upon the wrought iron at this same region. 
In a word, as perfect uniformity of circumferential resis- 
tance cannot be assumed possible, and as all the strains 
upon the forward neck of this central shaft will be 
dynamic, and, with a very high velocity if the jumpers 
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are to do any work [to purpose, so we think that it may be 
found that no material, not even cast steel tempered in oil, 
will withstand very long the amount of vibratory jar, 
under compression, and severe cross strains all about the 
same place to which the central shaft must be exposed. 

To some extent this applies to other parts of the ar- 
rangement also; and it is but right to say that we think, 
to a certain extent, it might be mitigated all throu gh by 
economising weight in the “cutter block,” and in the 
arrangements at present adopted for securing the jumpers 
and their sockets in the radial mortices or seats round the 
circumference of the disc. 

These arrangements, though ingenious, appear to us as 


of somewhat doubtful action and needlessly complex; 
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The introduction of a small amount of suitably disposed 
elastic packing might, we think, secure the sockets—if 


sockets there need be—and jumpers in place, with a saving | 


of weight as well as of outlay in fittin 

Another difficulty seems to be this, while at work it is 
scarcely possible to know whether all or even one half of 
the ring of jumpers be doing good work or none ; nothing 
short of withdrawal of the whole of the entire ring of 
tools from the groove will admit of this being ascertained. 
Again, if a jumper break, or if one or more become blunt, 
they cannot be withdrawn or replaced without with- 
drawing from the groove the whole machine. 

A serious disadvantage also seems to be that as the 
diameter of the drift-way possible to be cut under pre- 
sent arrangements seems limited to about 6ft., or a foot or 
two beyond, and as the machine fills up for its own length 
a very large proportion of the entire area it cuts out, so 
must there be some difficulty in getting past the machine 
and in front of the dise for purposes of management, and 
great difficulty in withdrawing the shattered fragments of 
rock after the shot has been fired in the central hole. We do 
not apprehend much danger of injury to the machine from 
fragments thrown towards the dise, or through the disc 
between its arms upon the other parts of the machine, 
because the charge will always be feeble in proportion to 
the isolated cylinder to be split up; but we do not think 
in this respect there is no room for apprehension. 

We might express some doubts as to whether the best 








methods or expedients have been adopted in other details | 


of the machine— in our opinion they have not, especially as 
respects the valve gear, Kc.; but we need not pursue these, 
they are matters of detail which after a little experience 
would find their best and most appropriate solutions, in 
each particular, in the hands of a practical mechanical 
engineer. The real question seems to be, is driving for- 
ward and backward altogether and at once this entire 
ponderous mass of jumpers and gear the right mode of 
mechanically dealing with that which in principle presents, 
no doubt, important advantages? Or might it not bea 
great deal better to give every jumper in the ring its own 
air cylinder and piston of small size, and, while all were 
together slowly carried round, to cause the jumpers to 
strike one after the other in rapid succession, starting from 
two points diametrically opposite to each other? Our own 
notion so far rather inclines to this; but this would con- 
stitute a machine essentially different from what Captain 
Beaumont has patented, or, indeed, so far as we know, 
from any that has been hitherto proposed. 

Much more we might say, either critical or suggestive, 
but we have already far exceeded the limits of notice that 
would have been justified by this particular machine as it 
now stands. The length of our notice, however, is fully 
warranted by the great importance of the problem which 
it proposes to solve, and in a form different from any other 
of the many rock-cutting tools exhibited, to others of 
which we shall in succession return. 


SWEETS MATRIX PRINTING MACHINE. 


Poss1BLy no machine in the Paris Exhibition has proved so 
attractive up to the present time as that which we illustrate at 
p. 371. Our readers are probably aware that the 7imes and 
several other journals are printed not directly from type but 
from stereotype plates prepared by forcing the type, when set 
up, into thick pasteboard or papier mache sheets. These are 
then baked, and form the moulds for the stereotype metal. It 
will be seen from this that the process may be divided into four 
distinct stages. First we have the composition of the ordinary 
type; then the taking of the impression in paper; then the 
baking; and, finally, the pouring of the stereotype metal. Mr. 
Sweet’s machine is intended to accomplish the same object more 
simply. Instead of composing the type an impression is made 
directly by each letter in the prepared paper matrix, and from 
this the stereotype page or column is cast at once. By this it 
will be seen that the labour of composition and distribution is 
saved. Having premised thus much, and thereby placed our 
readers in a position to understand what the machine is intended 
to effect, we shall now proceed to describe its highly ingenious 
construction in detail. 

The invention, as defined by Mr. Sweet, the inventor, of 
New York, consists, first, in the employment in the pro- 
duction of matrices, such as we have described, of dry 
thick paper prepared in a peculiar manner for receiving 
the impression of the type; secondly, in the mode of sup- 
porting the type, by which the impression of each type is 
produced separately at a given point upon the prepared paper: 
thirdly, in the mechanism for operating the type to obtain the 
required impression; fourthly, in the means employed for sup- 
porting the prepared paper, and for adjusting it for receiving the 
impression of each type in the proper position; fifthly, in the 
devices for spacing or “justifying” the lines; sixthly; in the 
general arrangement and combination of the parts of the 
machinery. Fig, 1 is a plan of the top of the machine; Fig. 2 
is a front elevation, and Fig. 3 an end elevation. Fig. 4 is a 
horizontal section on the line z, 2, Fig. 2; Fig. 5 a horizontal 
section on the line y, y, Fig. 2; and Fig. 6 a horizontal section 
on the line z, z, Fig. 2; Vig. 7 is a tramsverse section of 
Figure 1, drawn to an enlarged scale. Figs. 8 and 9 repre- 
sent in detail the portions of the mechanism employed for 
producing the impressions of the type. Figs. 10, 11, and 12 
show the device for obtaining the correct distance between the 
lines and letters; Fig. 13 is a detached view of a friction device 
employed. Fig. 14 is a section of a sheet of the prepared paper 
for forming the moulds or matrices. 

The machine corresponds pearly in size and general appear- 
ance with an ordinary melodeon or parlour organ, and has two 
banks or rows of keys arranged along its front. A is the frame, 
which is made of cast iron, and is mounted upon the legs a; 
B and B' are the levers of the lower and upper key boards (more 
clearly shown in Fig. 7), provided with the finger strips or keys 
band the pawls 5'. Thin metal strips 4‘ are also provided to 
retain the levers B, B', in position. They are supported at or 
near their centres upon the fulcrum pins 6’. C is a stationary 
wheel or disc, which is secured to the frame A, and has a step c 
in its centre. The disc C carries a series of pegs or pins c', 
which are arranged at equal distances apart in a circle near the 
periphery of the said disc. The levers B and B' extend from 








the finger strips or keys b into the proper position to come 
in contact with the lower ends of the pegs or pins c'; the 
upper ends of the said pegs when in their normal position 
are about level with the upper surface of the dise or wheel C, 
but when either of the keys 6 is depressed the lever carrying this 
key raises the pin c' resting on the opposite end of the said 





| 





lever to a height depending upon the extent of the depression of 
the said key. The step ec carries an upright revolving shaft D 
which has another bearing d secured to the framing A; the shaft 
D carries the arm or cross piece E, which is firmly secured to the 
said shaft near the lower end thereof. The lever ¢, provided 
with the spring e', Fig. 9, is pivotted to the arm E. Upon 
the shaft D over the arm E the loose pulley F is fitted, which is | 
provided on its under side with the cams or projections f, and on | 
its upper side with cams or projections f'; the upper portion of | 
the shaft D is hollow, and a mortice is formed through it, imme- 

diately above the pulley F. A crosshead G is secured to the 

mandril g, the crosshead being fitted to slide freely up and down 

in the mortice, and the mandril to slide in the hollow portion of 

the shaft D. The type wheel H is secured to the upper end of | 
this shaft, and carries the types ) in grooves formed at its outer 
edge; the types are kept in the proper position in the grooves in 
which they slide freely by the bands h'. Each type is pro- 
vided with a small pin 4, which projects from its outer face or 
side, and that part of each type which produces the back or left- 
hand of the printed letters is placed at an equal distance from | 
the axis of H. The bent lever | is supported upon the fulcrum | 
pin I', which is fixed in the frame A. One arm of the lever I is 
connected to the rod ¢, whose lower end is fitted to the upper | 
end of the mandril g. This arm is kept in contact with the rod | 
by the spring t'; the other arm of the lever I is connected by 

the link 7 to the vertical slide J, which is arranged to operate 
immediately over the upper ends of the types in the front edge 
of the type wheel H. When, therefore, this slide is operated in 
the proper direction it will force down that one of the types h 
whichis then immediately under the slide J, which is provided with 
a cavity in its lower end formed to fit the upper ends of the types. 
The spring j' at the front of j* serves to keep the latter in the 
desired contact with the slide J; the lower end of the catch is 
formed to hook under the pins /* in the types A, and draw them 
up with the slide J when the required impression has been pro- 
duced. <A ratchet roller K is arranged along the front of 
the machine over levers B and B', and is supported on a | 
pivot or journal at each end. The grooves in this roller 
extend nearly its entire length; one end of the roller carries 
the dise or collar &, the other end being provided with a friction 
device, shown more clearly in Fig. 13. This consists mainly of 
two pieces, k', k?, clamped together by screws and carrying a stud 
provided with a coil spring &*.  L is arocking shaft which carries 
the double quadrant /, /', and the index hand and handle /’, 
Fig. 10; this shaft also carries at its other end a single quadrant. 
Mis a thin metal strap, one end of which is attached to the 
quadrant / at the point m; this strap passes round the collar 4, 
its other end being made fast to the sliding block m', and is pro- 
vided with the tightening screw m*. N is a horizontal travelling 
carriage or frame fitted to slide freely in grooves formed in the 
end plates of the machine; the movement of this carriage in 
either direction is limited by the required length of the lines of 
printed matter. The carriage N is attached to the quadrant /' 
by thin metal straps, Fig. 10. The strap » connects the point 
of the quadrant to the sliding block ?, and the strap x’ con- 
nects the point x‘ of the former to another sliding block n°. 
The screws n°, n’, are provided to tighten the straps when 


required, By means of these connections between the 
shaft L and slide N the latter is moved back and forth 
when the shaft is rotated in either direction. O is a 


segmental dial graduated in equal divisions or spaces which 
are so proportioned that the index hand /? when moved 
by the ratchet roller K indicates on the dial O the 
number of teeth in the roller which have passed a given point. 
The platen P, corresponding in size with the column of printed 
matter on the impression table, is attached to the travelling 
carriage N by means of the hooks p; this platen, which is 
shown detached in Figs. 11 and 12, may be made in a single 
piece, or more conveniently in two pieces, P, P'; the lower side 
of the platen is provided with two series of sharp channels or 
grooves. One series of these channels or grooves runs square 
across the platen, the other series being formed diagonally and 
at such an angle with the grooves of the first series as to connect 
one end of each groove of the first series with the opposite end 
of the following parallel groove. The depth of the channels or 
grooves of the first series is greatest at the front edge of the 
grooves, while the depth of those in the second or diagonal 
series is greatest at the back edge. A poppet Q is sunk in a 
hole formed in the impression table A, and has a chisel edge Q' 
on its upper end fitted to work in the sharp channels or grooves 
p' formed in the under side of the platen P. The said poppet 
is held up by a coil spring p* and has an arm q, by which it can 
be depressed when desired by the operator. The levers R, R', 
R?, R%, having blank keys R°, are supported upon the fulcrum 
or pivot r, and are provided with the pawls r', which act on the 
roller K ; the levers are also furnished with the stops r?, which 
are arranged to strike the roller and so govern the depression of 
these blank keys and their levers; thus the stop 7? on the lever | 
R may be arranged at such a distance from the roller K that 

when the key of the lever is depressed the roller will be turned 
one notch while the stop r? on the lever R may be so arranged 
with regard to the roller K that the latter will be turned two 
notches by the depression of the lever. The turning of the 
ratchet roller K in the wrong direction is prevented by the 
pawl S. The impression paper or material used for making the 
mnatrices is fixed to the upper surface of the platen P by insert- 
ing the ends in suitable grooves and securing them by wedges 
as shown. This substance for the matrix consists of one or 
more layers of thick soft paper. Where it is desired to make 
deep impressions between the lines in the stereotype plate ridges 
may be formed on the impression paper. The impression paper 
or other material forming the matrices being secured to the 
platen P this latter is placed on the impression table A! attached 
to the sliding carriage N, and located in whatever position may 
be required to commence the work. The pulley F is putin motion 
in the direction indicated by the arrow (Fig. 1) by a band from any 
convenient motive power. The cams fi come in contact with 
the ends of the cross-piece G, and carry the said cross-piece, the 
shaft D, arm E, and type wheel H around together. The 
operator by depressing the key of the letter or character re- 
quired will bring down the corresponding pawl 6' a certain 
number of notches on the ratchet roller K, which number 
depends on the width of that letter or character. The lever B 
of the key turning upon the fulerum 4° will elevate one of the 
pins e! above the surface of the disc C. The arm E passes 
around over the disc C, and coming in contact with this elevated 
pin c' is brought to rest, while the spring e' catching over the 
pin, as shown in Fig. 9, will prevent recoil. This operation of 
stopping the arm E also stops the shaft D and cross-piece G, and 
arrests the type wheel H in such a position that the type corre- 
sponding with the key depressed stops directly under the vertical 
slide J. The pulley F continuing its motion the cams /! act 
under the ends of the cross-piece G and elevate the cross-piece 
together with the mandril g and rod 7, at the same time turning 
the bent lever I from the position shown in Fig. 7 to that shown 
in Fig. 8, and forcing down the vertical slide J and the type 
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beneath it the proper distance to make the required impression 


of the said type in the impression paper. While this operation 
is being performed the pulley F has travelled forward about one. 
fourth of a revolution, and the crosspiece G having reached the 
summit of the cams /! passes over the same and is free to return 
The spring / turning the bent lever I forces down the rod i, the 
mandril g, and crosspiece G, and at the same time returns the 
vertical slide J and type / to their normal positions. While the 
pulley F moves forward another fourth of a revolution one of 
the cams f on its lower surface coming in contact with the 
lever e forces it down and the pin c' beneath it. This pin when 
depressed forces down the same end of the lever B, which turn. 
ing upon the fulcrum ° brings the opposite end of the lever and 
the pawl b' back to their original positions. The pawl acting on 
the ratchet roller K overcomes the power of the spring s and 
the friction of the friction device k', k*, and turns the roller 
in the direction of the arrow (Fig. 13). By means of the 
metal straps M, n, n’, the quadrants /, /', rocking shaft L, 
and horizontal slide N, the platen and matrix will be moved 
along the proper distance to receive the next impression of 
the type in the required position. The pulley F being kept 
in motion and the cams f' carrying the shaft around 
already described, an impression of whatever letter or character 
may be next required can be produced by depressing the corre- 
sponding key; thus letter succeeding letter will produce a word. 
The operator then depressing one or more of the blank keys R, R', 
R?, R3, the pawl r! acts on the ratchet roller K and moves the 
horizontal slide N and the platen without in any way affecting 
the type wheel H, thus leaving a blank space on the matri 

before commencing the next word. Word thus 
will complete a line, when the operator can, by elevating the 
handle on the index hand, overcome the friction of the strap M 
and force the platen back ready to commence another line 

While the platen P is moving forward the chisel edge of the 
poppet resting in one of the first series of channels on the under 
side of the said platen causes the latter to move straight across 
the machine till the said chisel edge of the poppet is in the 
shallow end of the said channel. The poppet then slips from 
this channel into the deep end of the adjacent diagonal groove 

When the platen is forced back the edge of the poppet restin 

in the said diagonal groove will move the said platen endwise 
on the impression table the proper distance to bring the second 
line formed in the matrix in the required position below the first 
line. 

The method adopted for spacing or justifying the lines is as 
follows ;:—The width required for each line consists in a certain 
number of aliquot parts; for example, if the width of space 
required for the letter W is divided into, say, nine equal parts, 
the width of the letter A may be equal, say, to seven of these 
parts, and that of an a to five of the said parts. It may be taken 
for illustration that one of those parts is equal to one-sixtieth 
part of an inch, and the length of the line to be printed equals 
two and one-sixth inches ; it follows that 130 aliquot parts are 
contained in the said line. The number of parts occupied by 
each letter in a word being added together, and the number of 
parts vecupied by each word in the line being also added to- 
gether, and the amount uted 130, which 
number represents the total capacity of the ; 
would show the amount or number of par 
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ucceeding word 


subtr from 


tt ler 
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ite 


whole 
line nm 
ts to be divide 
form the necessary spaces between the we This mathemati- 
eal calculation nay be made either by the person pre paring the 
copy, and the result noted thereon by perpendicular dividing 
lines by a person specially employed for that part of the 
or by the operator, and the calculation may be made before the 
line is commenced or when it is partly completed. 
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MECHANICAL INDUSTRY IN RussiA.—(From our Correspondent.) 

The Russian Minister of Ways and Communications is inviting 
industrials to devote themselves to the manufacture of railway 
plant of every description, in Russia. The Minister even hints 
at an advance of capital where necessary. He states that an ex- 
periment tried with regard to the construction of armour-plated 
ships in Russia has proved perfectly successful, and he hopes that 
railway plant may be made in Russia under equally encouraging 
auspices. 

A GEOLOGICAL Dtscovery,--At the annual meeting of the 
Swedish Academy of Science M. Nordenskiéld announced that a 
discovery of great importance to geological science had been made 
in the hill of Nullaberg, in Sweden. A large deposit of bitu- 
minous gneiss, 33 metres in thickness, has been found embedded 
in layers of gneiss and mica schist. It is composed, in addition 
to feldspar, quartz, and mica, of a black substance like coal, con- 
taining carbonated hydrogen—in fact, a real organic substance, 
formed of the remains of plants or animals coeval with the de- 
posit. He added that there could be no doubt as to the antiquity 
and geological situation of the strata of Nullaberg; infiltration 
was impossible. The inference to be deduced was that the 
crystalline stratified rocks of Scandinavia were formed when there 
existed animated creatures, but ata timelong anterior to the period 
when life is supposed to have first existed on the earth. 

Tue Raitways or Bavaria.- A detailed report by Mr. Fenton, 
the British Minister at Bavaria, states that their lines consist of 
three separate groups :—First, the Royal State Lines, which were 
constructed by the Government, and are managed by a special 
department of the State; they are 897 English miles in length, 
together with 145} miles of leased lines; second, the Eastern Rail- 
ways, which were constructed by a joint-stock company, and are 
about 403 English miles in length; third, the Palatinate Rail- 
ways, which belong to joint-stock companies, and are ‘in length 
about 150 miles, English—making together a total of 15374 mile- 
age, representing a capital of a little less than twenty millions of 
money. The State lines are constructed almost throughout with 
a single line of rails, there being only about ninety-one miles of 
double rails; the whole sum expended in construction, inclusive of 
rolling stock, stations, &c., being about £13.873 per mile. The 
expense for salaries and wages of the whole staff of the State lines 
for the year is given at £206,180, and for repairs and renewals 
£201,920. The number of locomotives for working the lines is 
319; the cost for the purchase of new engines and carriages in the 
year was £166,629, and for repairs the sum of £104,171; the cost 
of fuel was £90,547, and the distance which the regular trains 
advertised in the time tables travelled during the year was about 
4,314,722 English miles. The gross receipts from all sources 
was £1,440,160, and the gross expenditure £947,453; but Mr. 
Fenton goes on to state that the real surplus of net receipts was 
£751,066, being equal to about £733 per mile, and to a trifle 
more than 54 per cent. on the amount of capital represented by 
the State lines. He calls especial attention to the fact that 
during the year not one accident of sufficient importance to inter- 


| fere in any way with the regular daily traffic of the different lines 
| has occurred. 


The only accidents of any sort which did happen 
consisted, in every case, of a train running partially off the rails, 
and in not one of these instances was a passenger injured ; but 
on the occasion of one of these accidents, which occurred near 
Neuenmarkt, and which was caused by the breaking of the axlé 
of the tender, some persons belonging to the service of the line 
were hurt, and in the course of the year nine persons, likewise 
employed on the railway lines, lost their lives in the exercise of 
their duties, whilst twelve persons, not connected with the rail- 
way service, were run over, either on the open lines or in the 
stations. But of those persons killed on the open lines there is 
reason to believe that three placed themselves purposely on the 
rails with a suicidal intention. 
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LETTERS TO THE EDITOR. 
(Continued from page 360.) 
STRENGTHENING CAST-IRON GUNS, 
in, Now that the estimates for the current year have been 
issu, the large and yearly increasing sums expended on the 


marfature of ordnance again excites attention, while notwith- | 


staningthe explanations of the Government as to the means of 
econnyintroduced, it cannot be concealed that the amount of 
gun pwr actually produced is ridiculously small in proportion 
to thoulay. Besides this there does not exist any guarantee 
deriv fom actual test that any of the guns of 100 pounder calibre 
and wwrds would not break down long before they had per- 
forml tie duty expected of them, and of which they are assumed 
capak, should hostilities have to be waged with any first-rate 
powe but on the contrary, judging from the return moved for 
last yr by Lord Elcho, showing the results of the firing on all 
the hvy guns that had been tested, up to that date, April 6th, 
1866, is evident that every gun on the average would be disabled 
after ing about 220 rounds. This return shows that thirty-three 
guns ‘various calibres, from 7in. upwards were tested, and that 
from tse a total number of 6937 rounds were fired, or an average 
of 210unds pergun. After performing this duty twenty out of 
these irty-three guns, or 60 per cent. were either burst or ren- 
dered »tally unserviceable, hon, or 12 per cent. were returned 
as serveable, but with flaws, fissures, or other serious defects that 
would: fatal to them probably with another twenty rounds, and 
nine ormout 27 percent. only, remained servicable. Thesenine guns, 
which e still servicable, have fired altogether 1991 rounds, or an 
averagéf 22] rounds per gun, and if we accept these nine guns as 
being si under trial, and direct our attention to the remaining 
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This lining tube is thus constructed: The inner, or A tube, of 
mild steel, after being tempered in oil, is turned on its outside, 
leaving a shoulder a moderate distance from its breech end; the 
second, or B tube, also of steel, is bored with a corresponding 
shoulder the requisite amount smaller, It is then heated to a 
bright red, quickly slipped over the A tube, from which it is sus- 
pended by the we Bs and both are quickly plunged into the 
oil-tank. The breech end being first immersed contracts first 
upon and grips the breech end of the A tube, and the upper part 
then contracting it is drawn down forcibly on to the shoulder and 
is secured in this position by a solid serew screwed into its breech 
end bearing against the end of the A tube. The B tube is thus 
placed on the A tube in a state of initial tension, and affords it 
efficient support, both circumferentially and longitudinally, which 
is maintained by the combined action of the screw at one end and 
the shoulder at the other, in addition to the adhesion between 


| the surfaces, and which in other guns is alone depended on; at 


| strength up to the elastic limit. 


twenty-ur, we shall find that to burst or disable these required a | 


total nuber of 4946 rounds, or an average of 206 rounds per gun, 
that theotal powder burnt by them was 129,334 1b., and the total 
metal thwn 761,957 Ib., and the total weight of the guns being 
233 ton: the average duty per ton weight of gun was, powder 
burnt 521lb. and metal thrown 3270 Ib., while the mean charge 
per ton vight of gua was 2°7 lb. powder, and 15% Ib. shot. If 
the costf these guns be taken at £100 per ton, then the cost 
of firing .ch round expended in deterioration of the guns them- 
selves anunts to {4 14s. 3d., and the average weight of each 
charge isyowder 26 Ib., and shot 154 Ib., costing not less than 
£2, whichadded to the cost from deterioration of gun, gives a total 
sum of £645. 3d. expended in firing each round, this again reduced 
gives a tol cost of £4 7s. expended in firing each 100 lb. weight 
of metal. 
It is beyid my province to attempt to point out the disastrous 
consequenG that might ensue from such inefficient armaments; 
but those pval and military officers who have had experience of 
protracted ege operations and obstinate naval conflicts will be 
able to estiute the value of guns that can barely be depended on 
for 200 rouns, and with their assistance and the above data the 
guardians of he public purse may calculate the expense of waging 
war with gui that consume themselves at a cost double that of 
the ammunitm they discharge; my object is simply to place in 
juxtaposition ‘ith the above particulars of the performance of a 
gun construct] on a system invented by me, and which I have 
submitted to te War Department over and over again, and which 
has been as petistently rejected, and for the trial of which I am 
ashamed to say hat I am indebted to the liberality of the French 
Government. ‘ie gun was originally an old 30-pounder smooth 
bore, a little ove three tons, and I converted it into a 100-pounder 
rifle by fitting t it a reinforced steel tube in a manner described 
below; the gun itjts altered state weighed under 64 cwt., it had a 
calibre of 6°45 in it fired 510 rounds with a charge of 9 lb. of 
powder and 70 Ib. hot. then 500 rounds with 164 Ib. of powder 
and 100 lb. shot, ten 1] rounds with 264 Ib. of powder and 134 lb. 
shot. After firing 1010 rounds, although severely scored by 
the gas, its strengtlwas unimpaired; there were no indications of 
cracks or fissures; ifailed at the 1021st round in the chase, simply 
because the charge othe last ten rounds was so long that it ex- 
tended beyond the rmforce, the breech end was not in the least 
strained, and if thereinforce had been longer the gun would, I 
am confident, have fied another 1000 rounds even with this ex- 
cessive charge. Durig the test it was submitted to very rough 
treatment, being on stne occasions tired a number of rounds with 
the greatest rapidly pcsible, until it was so heated that the hand 
could not be borne on :, when it was suddenly cooled by deluging 
it with water; a great .ortion of thy firing also was at high eleva- 
tions. The total powdr burnt by this gun was 13.054 Ib., and the 
metal thrown 86,974 Ib. the duty per ton weight being, powder 
burnt 4079 Ib., metal thrown 27,179 Ib., and the mean charge 
per ton weight being poyder 4 Ib., shot 26°6 1b., which, tabulated 
along with the average «uty of the Government guns as under, (to 
which is added that of tie hy 
the twenty four, viz., the Woolwich gun, No. 200), 
glance the respective merts of each. 





will show ata 


Duty per ton weight of cun 
N 
Description . : 
of rol Total Total Mean charge. 
gun —. powder metal 
' burnt. thrown. Powder Shot 
Ib. Ib ib, ] 
Average of Govern- . n - 
average 4 : : 206 ASS 8270 27 1 
ment guns 5 
Sest Government ) 
gun, viz, Wool 635 1663 S119 26 12's 
wich gun, No. 200 9 
Parson’s gun ae 1021 4079 27179 10 26°6 


The Parsons gun therefore ired nearly five times the number of 
rounds, burnt upwards of sevn times the quantity 
threw more than eight time the weight of the metal of the 
average of the Government guns; and fired half as many more 
rounds, burnt two and a-half times as much powder, and threw 
more than three times the weizht of metal as the best gun in the 
service; and this with charges »f powder just 50 per cent. greater, 
and projectiles from 60 to 100 ver cent. heavier, and yet this is the 
gun that has for the last three years been persistently rejected by 
the War Otiice. 

The reasons given for not adooting, or even putting this invention 
to a fair test, are that ‘‘it is not considered desirable,” or that 
“experiments are being tried with an invention somewhat similar.” 
The first reason hardly requiresa remark; it as much as saying we 
don’t want good guns. As to the second, the invention referred to 
is what is termed (but incorrectly, as I shall presently show) Major 
Palisser's; it consists in fitting into the cast-iron gun from the 
muzzle end, a tube made of cciled wrought iron, the gun being 
bored out slightly taper to reseive it. Now, although I have 
pointed out over and over again the difference between this primi- 
tive plan and mine, and have shown that it is entirely wanting in 
these elements embraced by mine, which are the chief causes of 
its marked success, I have heen unable to convince the official mind 
of the difference between an object to be accomplished and the 


particular means used in accomplishing it: thus, as one very im- | 
portant object of my invention is to convert the existing cast-iron | 


smooth bore gung into rifles, which object it can, as is proved, 
successfully accomplish, the authorities persist in rejecting it 
because they are trying experiments with the above primitive plan, 
having the same object, but which it attempts in a totally different 
manner, and which three years of experimenting has proved it 
utterly unable to accomplish. But while my invention embraces 
this object it is by no means confined to it, as a most important 
part consists in the method of constructing the lining tube, 
which plan is applicable to any kind of gun and might be em- 
ployed with the greatest advantage in guns built up of wrought 
iron or steel; and I unhesitatingly affirm that by no other known 
means can such great strength be obtained with the saine thick- 
ness or at the same cost, 


of powder, and | 





* Government gun selected out of | 


| iron tube, whereupon the’ Ordnance Select Committee told him | 


the same time the B tube is tempered by the action of the oil, 
which imparts to it a high degree of elasticity and doubles its 
These two tubes of steel, thus 
tempered and shrunk together of a combined thickness equal to 
the radius of the bore, it can easily shown possess an amount 
of strength greater than the whole thickness of a coiled wrought 
iron gun, and fully four times as great as any wrought-iron tube 
that can be put into a cast-iron gun through the muzzle, even 
when the bore is reduced. Thus, the tensile strength of mild steel 
tempered is twenty-eight tons per square inch up to the elastic 
limit, but the mean of iron welded into coils cannot be estimated 
at more than seven or eight tons. It would, therefore, require a tube 
nearly four times the thickness in iron to obtain the same strength, 
and then there would be the uncertainty of the outer coils taking 
their due share of the strain, whereas in my tube the strength 
being provided in close proximity to the charge, and there being 
but one operation to complete the whole structure, there is all the 
more certainty of its being performed effectually; another im- 
yortant practical advantage is that the severe strain to which the 
3 tube is subjected in the process of tempering and shrinking on 
simultaneously would infallibly reveal any flaws did they exist, or 
split it up if the steel were of unsuitable quality. Tubes thus 
made are, I am satisfied, of themselves capable of resisting any 
strain that gunpowder can produce; it matters little, therefore, 
what is placed outside; cast iron is the cheapest suitable material, 
and it has ample strength to hold the tube, sustain any residuary 
strain that may be transmitted to it, and transfer the recoil to the 
carriage. In new guns the metal need not be of that expensive 
quality employed for ordinary guns, as any good mixture used by 
engineers will be suitable; and as this can be procured at half the 
cost of the other, and it constitutes about three-fourths of the 
gun, the cost of guns thus made is considerably less than that of 
any other plan. 

Another most important feature this invention possesses on the 
score of economy is the facility it offers for converting old cast- 
iron smooth-bore guns into efficient and powerful rifles with great 
expedition and at small cost. It has been practically demonstrated 
that by it a 30-pounder can be converted into a 100-pounder rifle; 
by the same rule a 68-pounder can be transformed into a 150- 
pounder rifle, the cost of doing this in the Arsenal would be under 
£200; in fact, some time since the Millwall Ironworks Company 
offered to take a contract toconvert these guns at £251 each, while 
the cost of new guns of equal power on the Government plan would 
be from £600 to £800 each. Whether the gun be altogether new, 
or an old one converted, the tube is fitted in the same manner by 
boring out the gun with aconical recess at the breech end, simply 
fitting the tube in, and securing it in its place by a breech screw 
behind it, by which means the tube is held longitudinally by the 
cast iron casing in the same manner as the A tube is held by the 
reinforce or B tube, so that the longitudinal strength of the whole 
of the gun is brought to the support of the lining tube. 

Now I think any one will be able to distinguish wide and im- 
portant differences between this plan of mine and that of fitting 
in a wrought iron tube from the muzzle. 








There is a difference in 
the material, in the method of treating it, in the application of 
the reinforce tube, in the method of placing this tube or by the 
simultaneous operation of shrinking and tempering, and in the 
effectual way it embraces and restrains the A tube; then there is a 
difference in the way of fitting it into the gun, through the breech 
instead of through the muzzle. by which it is effectually held and 
sustained by the gun, and may have at pleasure any thickness given 
to it at the breech end, and the original calibre retained, whereas 
by the other plan the tube must be as large at the muzzle as at the 


breech, which necessitates reducing the calibre in order to obtain | 
sufficient thickness, and even then the metal of the gun at the | 


muzzle is reduced to a mere shell, and it also involves a useless 
waste of material; nevertheless the War-office considers that this 
plan being under trial (notwithstanding during three years’ failure 
has nearly always attended it), is a sufficient excuse for rejecting 
mine, and this in the face of the important results achieved by it 
given above. 

But the most unaccountable thing is that this very plan of 
inserting the tube from the muzzle is an old and now discarded 
invention of mine, which I submitted to the Government in 1860, 
or two years and a-half before Major Palisser came on the scene. 

When Major Palisser came before the Ordnance Select Com- 
mittee he submitted to them some model experiments he had been 
trying by casting, not fitting, a cast-iron casing round a wrought 


that I had previously proposed a plan somewhat similar, and then 
Major Palisser, abandoning for the time his plan of casting on the 
tube, took up my plan of fitting them from the muzzle, was 


} allowed to appropriate it by the Ordnance Select Committee, and 
| authorised to carry out a series of costly experiments at the 


Government expense. Major Palisser followed my plan so closely 
as even to adopt the method I had described of adjusting the 
initial strain between the tube and the casing, by boring and 
turning them slightly conical; but some modifications in the details 
he introduced caused the total failure of most of the guns altered 
under his directions. 

This first plan I submitted under promise of confidence, and 
after four months’ consideration I was informed it possessed 
no novelty, and I, placing reliance on the honour of the depart- 
ment, abandoned it; and now, besides being appropriated by Major 
Palisser, and in his hands having produced no satisfactory results, 
it is set up as a reason for rejecting my more mature and perfect 
plan, which has been practically demonstrated to be not only in- 
finitely superior to it, but also to be capable of producing much 
more powerful and efficient guns than the Government possess at 
less than half the cost. P. M. Parsons. 

Blackheath, April 16th, 1867. 

[We have never ex»ressed a favourable opinion respecting any 
scheme for strengthening cast iron, but it wouid appear that Mr. 
Parsons has been much more successful in this direction than 2 
other inventor, and it is to be hoped that when a future grant is 
taken to reward gentlemen who have enabled us to utilise (”) cast 
iron guns his name will not be omitted.— Ep. E.] 

THE FLOW OF GASES. 

Srr,—I will state my case in four propositions, which I conceive 
to be incontrovertible, and leave the symbols of nothing and 
infinity to Mr. Napier, as being expressions on which he has no 
experimental data. 

The formulz herein given are the same as given in my paper on 
“*safety valves,” and are deduced from the mechanical theory of 
heat and Regnault’s experiments on the properties of steam. 

Ist. The weight of steam delivered through an aperture of 
constant area into the atmosphere increases continually with 
the increase of pressure in the boiler, according to the following 
law :-- 

av 


= wv. 


at 
Where « is the area of the aperture, » the velocity of steam 


| 
| 


agreeing with the pressure x of the atmosphere, #« the volume of 
pounds at pressure, x and w the weight in 

2nd. The velocity of steam flowing through an aperture of 
constant area from a boiler into the atmosphere increases with 
the increase of pressure in the boiler, when the density of the 
steam flowing is taken as that agreeing with steam of the same 
pressure as the atmosphere, and obeys the following law : 

v = k 73925 vp 059 __ y +059, 

Where v is the velocity as before, p the pressure i 
and « the pressure of the at here, & a coeffici 
tion, &c. 

3rd. The velocity of steam flowing through an aperture of con- 
stant area from a boiler into the at phere, when idered to 
be flowing of the same density as that in the boiler, increases up 
to its maximum, agreeing with 


= = "58352, 

and afterwards decreases, the increase, maximum, and decrease 
obeying the following law:— a 
o, =k = 7392:3Y +059 __ 059 

$4 ‘ oy ° _——— - —= 

x" 
y= = 73925 V pi—»— gi-n 
Where x = ‘941 and s = the volume of 1 1b. of steam at pressure 
p, other values being as before. 

4th. Steam flowing in a tube varies in velocity and density in 

| every part of its length, decreasing in density and increasing in 
velocity towards the point of exit. 
| 


n the boiler, 
t of contrac- 
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The experimental tube shown by Mr. Napier and here reproduced 
is 1fin. diameterand 15in. long in the part A, the aperture c being 
fin. diameter; the tube B is also ljin. diameter, but he does not 
state its length. 

If the pressure in the boiler at a be 45 1b. above the atmosphere, 
does Mr. Napier mean to say that during the time of flow the 
pressure at 6, just before entering the aperture c, is also 45 Ib. 


above the atmosphere, when it is clear that the area of the pive A 
is to the area of the aperture c as 15} tol. If a liquid were 
passing through the aperture ¢ with the velocity of 970ft. per 
second, the velocity in the pipe A would be nearly 60jft. per 
second, but we know that when steam is flowing through such a 
tube and aperture the density at 5 must be less than the density 
at a, and it is probable that, owing to the steam having acquired 
velocity before it enters the aperture c of at least 67ft. per second, 
an increased weight of flow may take place above what would 
ensue if the aperture c was in the side of the boiler, and no tube 
intervening. I donot say that such is thecase, but thatitis probable. 

Experiments made with such apparatus as this cannot be relied 
on as being even approximate, especially when we know that the 
steam at a is 45]b. above the atmosphere, and at ) must be less, and 
at G still less, and at both points in rapid motion (whereas in 
pipe B it ought to be at rest or nearly so), so that the pressure 
gauge would not indicate the correct pressure; and, lastly, flowing 
with decreased velocity in the pipe B against a liquid such as 
water, instead of into steam or air at rest or nearly so. In every 
ease Mr. Napier’s experiments are not on steam flowing into the 
atmosphere or nearly quiescent steam, but into steam in motion, 





ny 


and having velocity in the same direction as the steam he wishes 
to measure; and, finally, steam flowing into water 

It will require different apparatus to any Mr. Napier has yet 
| shown to convince me that steam does not decrease in its *‘ reduced 
| velocity” after the maximum flow I have shown, and more 
especially when it is known that those eminent men, J. P. Joule 
and Sir W. Thomson, state that they have experimented on air 
and found the “reduced velocity” to decrease on each side of the 
maximum. 

The portion of the table below, marked A, is from Table L. of 
Mr. Napier’s book, and the portion marked C is what I make the 
| velocity r., using his data with the correct volume of steam, as 
known by experiment, or nearly so, marked in both cases B, the 
pressure in the boiler being varied as shown under P—P’ from 
21b. to 45 1b. above the atmosphere, 








| A 
p-P B | m |P—P B Pn 
| tbs. | aoa 
2 1488 } f2) 2 1434 502 
‘ 1343 | 630 4 129° 655 
8 1127 808 8 Wig 778 
12 973 851 12 928 x02 
in sSs7 | 854 16 S145 alS 
39 610 | 869 30 4 809 
45 470 | ea2 45 a3 $22 





It will be observed that under C the maximum is reached at 
16 lb. above the atmosphere, and equals 816ft. per second, which 
at 30 lb. is decreased to 809ft. again increased at 45 Ib. to 822. Which 
of these three are right, or are any of them right ? 

I have stated and numbered four propositions, which I offer to 
Mr. Napier for his consideration, and if he can show experimen- 
tally that they are wrong, I shall be very much astonished; but 
it must be shown with entirely different apparatus to that named 
in his last letter, or any I am able to gather from his book. 
| At page 7, Art. 19, he says—* As the relative and not the abso- 
lute velocities were mainly desired, no case was taken about the 

form of the pipe which had two bends in it, was about 5ft. long 
with a diameter of fin. tapered down at the outer end to jin. in 
diameter.” 

At page 22, Art. 17, he states, meaning the same tube—‘*‘ The 
outer end of the tube was tapered down to iu. diameter, and was 
led into a bucket of water.” 

Although the last quotation is referred to appendix A, there is 
no getting beyond the fact that Mr. Napier’s experiments are on 
| the flow of steam through pipes of varying diameter into water, 

and through pipes having contracted diameters near the middle 
of their length also into water, and not, as he states, steam flow- 
inginto steam or into air in a quiescent state such as our atmosphere. 

Take his expression in his last letter “* in 75 sees. the heat in the 
bucket rose from 70 deg. to 176 deg.,”’ the steam flowing into water 
all the time. 

Now the elastic force of vapour or steam at 70 deg. is, according 
to Regnault’s experiments, equal to a column of 69in. of mercury, 
and at 176 deg. equals 13°96in. of mercury, making the difference 
of pressure in pipe B at the close of the experiment twenty times 
greater than it was at the commencement, the resisting medium 
being water, not steam or air. The condensation at first would be 
rapid, compared to what would take place when the temperature 
of the water had been increased 106 deg. 

Then the work of the steam agitating the water would have to 
be deducted, even if the method of experiment could be allowed. 

Let Mr. Napier make his experiments in such a way that the 
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conditions are the same as those on which my formule are based, , 
and if he then finds them wrong I shall be the first to admit it. 
Before trying other experiments he should be quite certain that 
the apparatus is of such a nature that the flow of steam will agree 
with its flow, either into quiescent steam or into still air, such as 
our atmosphere, and not into steam already in rapid motion. 
Bury, Lancashire, April 15th, 1867. THoMaAs BALDWIN. 


SAFETY VALVES, 

S1r, —Considering the subject of safety valves‘as most im- 
portant, and deserving the attention of every engineer who cares 
for the safety of his fellow men, I have ventured to make a few | 
remarks upon it, hoping that the subject may be taken up by a | 
greater number of correspondents abler than I am to throw addi- | 
tional light upon it. 

Ist. A safety valve should prevent the existence of all strains 
having a tendency to burst or collapse the boiler except that due 
to the retention of steam of the desired elastic fcrce, the boile 








being able to bear this strain with perfect safety; ov fail 
id so diminish these strains as that they 
become considerable. 

2nd. A safety valve should not waste steam by blowing off more 
than is necessary. 

3rd. A safety valve should remove every considerable strain 
when the water bccomes so low as to cause the boiler to be 
weakened by the plates being overheated. 

It appears to me that it would be difficult, if not impossible, to 
construct a valve that would answer all these conditions, but as a 
working safety valve, I consider Mr. Ramsbottom’s as the best 
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that I have seen; it has little or no friction of parts, and the 
springs being directly applied, a small excess of pressure will 
cause them to rise while they will instantly return to their seats 
when this excess vanishes. And if they were sufficiently large or 
sufficiently numerous to allow the steam to escape as fast as it 
could be generated, while the valves rose but little, say one- 
sixteenth of an inch, nothing more could be desired in the way 
of relieving the boiler from strains arising from the steam be- 
coming too high. 

I enclose a sketch of a safety valve, designed not as a working 
valve, but as an additional safety valve to be loaded beyond the 
working valve. It is intended that it should rise when the steam 
» ecomes dangerously high or the water dangerously low, and ina 
short time allow all the steam above atmospheric pressure to 
escape, thus causing the engine to stop, and thereby necessitating 
an immediate inquiry into the cause of its doing so. The mode 
of its working will be readily understood by looking at the 
sketch. 

Will you kindly inform me whether any experiments have been 
made in order to ascertain how far a common safety valve, loaded 


with weights to, say 20 lb. per square inch, will rise when the elastic | 


force of the steam becomes 21 lb. per square inch, or any other 
greater elastic force? J. Paton, 





MARINE BOILERS, 
Str,—In THE ENGINEER of 7th September, 1866, you comment 
on the fact of so little progress having been made in improving 
marine boilers, and especially do you mention that no good and 


| safe marine boiler has yet been designed for using high pressure 


im. I paid some attention to your remarks, and have since 
g.ven some thought to the subject ; and though I at once confess 
that I possess but little theoretical or scientific knowledge on such 
inatters, I may observe that I have had considerable practical 
experience in dealing with steam boilers ; and especially with a 
view to the economy of fuel. Indeed I may mention that I have 
been long impressed with the importance, not only in an economical, 
but also in a national point of view, of using every means to save 
fuel. I have devoted considerable time to the subject for several 
years past, and have, by re-arrangement of boilers and engin 
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| effected considerable saving. 


But without further comment I will proceed to describe the 
boiler which I have designed, and which i think will be found to 
he an improvement on any which is in use, and for that purpose 
will quote from the specification of my patent, which recites that 


| ““iny improvements relate and are applicable to certain marine 


and stationary land boilers, and consist in the construction, 
f such boilers, the principal and 
peculiar feature of my invention being the enveloping (wholly or 
partially) of a central boiler of cylindrical form with a double 
casing, which may be wholly or partially filled with water when in 
use, there being a flue space left between the central boiler and 
the casing for the heated gases to pass through before entering the 
chimney, consequently the exterior of the central boiler will be 
kept heated by the surplus heat of the gases after passing through 
its internal flues, and a portion of the residue of the heat will pass 
to the water contained in the said casing. The feed water for the 
hoiler is made to enter the external casing first and is then pumped 
from the casing into the boiler. 

* The casing need only be made to withstand atmospheric pressure, 









| but if required it may be made to resistinternal pressure above 











the atmosphere ; and the steam generatd therein may be applied 
as an auxiliary motive power for propellag, for working a donkey 
or other steam engines or pumps, fe feeding the boiler with 
water, and for various other purposes.’ j 

From the recital quoted, and from tk plan, you will see that I 
have taken the cylindrical boiler in ue, which is the safest and 
best form, and have surrounded it wit! a casing or water jacket. 
This arrangement I think will be foun: to have several advantages. 
Ist, it enables one to overcome the difficulty of adapting the 
cylindrical form of boiler to the positon it would have to occupy 
within the hull of a ship; for a glance at the plan will show that 
this arrangement will enable an engineer by increasing or 
diminishing the number of boilers, to preserve an external con- 
figuration, which shall be as conveniat and as well adapted in this 
particular as the ordinary return tule marine boiler. 2nd, it will 
enable one to use high-pressure stem with safety; 3rd, all the 
parts are readily accessible for cleaing and repairs. I am well 
aware that one objection which maybe urged against this boiler is 
the great cost as compared with the ylindrical boiler, and, perhaps, 
as compared with the common marne boiler in use ; but then its 
advantages are obvious, and will, Ithink, compensate for its extra 
first cost. I will not presume to gve figures or calculations, for 
every engineer will make his ownzalculations and form his own 
opinions, but I may be allowed to call attention to the large 
amount of heating surface which 3 obtained. You will observe 
that the heated gases from the fumace, after passing through the 
tubes, are turned underneath th: boiler, then divide and pass 
along each side to the chimney; you will also observe that the 
inside of the casing is all heatingsurface, that the hollow boiler 
seating attached to and forming jart of the casing is also heating 
surface ; and that the steam dowe and the casing round it may 
also be said to be so. . ; 

I attach very considerable impertance to this extended heating 
surface, and the mode by which it is obtained. For, first of all, 
it must economise fuel to a grest extent; then, by carrying the 
flues all round the boiler, expansion and contraction are equalised, 
and so the durability of the boila must be increased. Again, by 
carrying the flues above the water line, a dry, and in point of fact, 
a superheated steam is obtained which may render unnecessary 
the separate superheaters in use. And if any of your readers 
should be afraid that, by carrying the side flues above the water 
line, danger to the boiler is to be apprehended, I may tell them 
that I have several boilers under my care, all of which are set up 
in that way, and some of which have now been working six years 
without the slightest trace of injury, and with great economical 
results. Then, again, I think the advantages of the casing as a 
water-heater are obvious; for, ‘udging by the amount of heating 
surface, I have not a doubt in my own mind but that the boiler 
may be fed thérefrom ‘eggh water at a temperature of at least 
212 deg.; and not only"so, but I have a strong opinion that the 
casing will make a considerable quantity, say 10 1b. to 201b. steam. 
And here it may not be out of place to note whether if such a 
result were obtained, it would not have the effect of throwing 
down a considerable percentage of the salt, and so far relieve the 
boiler of much deposit. : . 

In the casing you will observe I have given four inches of water 
space; this, probably, would be ample where surface condensers 
are used, and when there would, therefore, be comparatively a 
small amount of salt to contend with; but where the ordinary in- 
ection condenser is used more water space in the casing would, 
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rhaps, be required. I would also call your attention to the 
Pcility which this om on ge offers for re ; for by sepa- 
rating the dome, the manhole, and the valve from the boiler, and 
knocking off the few rivets which attach it to the seatings, the 
boiler could be easily removed and a duplicate substituted, and 
thus a great loss by detention prevented; > agen the size and 
portability of this boiler will admit of both boiler casing being 

quickly removed whenever it is found necessary. ’ 

if, as I believe, 60 lb. to 80 Ib. steam might be used in this 
compound boiler with perfect safety, so I think a compound engine 
might be used with great economy to work the steam twice over; 
or if it is preferred to work with low pressure engines only, then 
by using high-pressure steam and working more é: ly the 
size of the engine might be much curtail i 

Without entering into very minute particulars I have endea- 
youred to indicate the salient points of this boiler, and what ap- 
pear to me to be its chief advantages; but it may be that there is 
nothing either new or advantageous about it; it may be that there 
are better marine boilers extant, and as one is apt to think too 
highly of one’s own ideas, so it may be that I am in error as to the 
value of my patent. In any case, however, I have confessed my 
want of experience and research, and therefore I may crave the 
indulgence of those of your readers who are much more competent 
judges than I am, and if only they will kindly express their 
opinions of the boiler—whatever they may be—it may lead to such 
a discussion of this very important subject as in the end may pro- 
duce that desideratum which you and others feel so much the 
want of, viz., a good, safe, and economical marine boiler. 

Lancaster, March 27th, 1867. EDWARD STOREY. 
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BOILER EXPLOSIONS, 


Srr,—A circumstance came under my observation which, I think, 
may throw some light on explosions in boilers. I was en 
some time ago as engineer on a vessel trading in the Mediterranean. 
The engines were surface condensing and using superheated steam. 
The boiler was strong and well stayed, weighted to 25lb. on the 
square inch. I went on watch at 8 a.m.—the engineer had left 
the engine-room before he was relieved —and the first thing I 
noticed was the absence of water in the gauge glass. I tried the 
gauge cocks and found no waterthere. I immediately gave orders 
to the stokers to draw the fires. All this time the steam was 
rising rapidly. After giving orders to draw the fires, I stepped 
across the engine-room to the main steam pipe, where we had a 
thermometer placed to indicate the heat of the steam, which we 
usually kept up to 310deg.; while in the act of looking I heard 
the safety-valve open, the mercury in the thermometer directly 
rose the whole length of the glass, or to about 700deg. I con- 
cluded the water was below the tubes, and on the opening of the 
valve the water rose, and steam was both generated and super- 
heated, which I found was right, for on examining the boiler after 
the fires were drawn I found the tube plate had been forced off 
the — two rows down to the extent of about three-eighths of 
an inch, 

Judging from this circumstance alone, I think had the valve 
been weighted to about 501b. on the square inch, and water had 

ot lower down, say to the crowns, the valve then opened, or water 
ad been pumped in, steam would have been superheated to such 
an extent as to have caused an explosion. H. STAaNIsLas, 

4, Meadow-place, Kennington Oval, 

Lambeth, April 15th, 1867. 





ROYAL NAVY ENGINEERS, 

Srn,— The attention which Sir E. Dering drew in the House of 
Commons in connection with the above class, and also the observa- 
tions of your correspondent *‘ R.,” in your last issue, fail, to a cer- 
tain extent, I think, in making the public aware of the exact 
position in which the navy engineers are placed. 

Both Sir E. Dering and your correspondent entirely underrated 
the case, with one exception, namely, the time allowed to count 
for half-pay. 

The simple facts I will briefly state. There are at present 228 
chief engineers, of whom 25 are on half-pay. There are also 480 
engineers, of whom above 100 have been in the service from twelve 
to fourteen years, and who have qualified themselves and met the 
increased requirements of the Admiralty for the higher rank, and 
whose time of service alone as engineers varies from five to ten 
years. 

Now last year the Admiralty promoted five engineers to the 
rank of chief engineer, and there is no particular reason to be seen 
at present that they will promote any more this year. If such 
should be the case, and I have very little doubt but what it will, I 
will leave it to you, Sir, and your readers, to judge the probable 
time when this 100 will be promoted, and the length of time they 
will have been in the service. If the first 100 are placed in this 
unenviable position, what must be that of the other 380, who have 
served from eight to twelve years. In justice to the case I must 
beg to state that I think it will be nearer thirty-four than fourteen 
years before they attain that rank; or perhaps some will have to 
retire through age before their turn comes. 

It may be said that the Admiralty would willingly promote 
engineers, if chief engineers were wanted, but having so many of 
the latter whose services they can employ, naturally prevents them 
from so doing. 

But this difficulty might be overcome by the same remedy that 
has been applied to other branches. Let them give inspectors of 
machinery a separate half-pay, and allow chief engineers of a cer- 
tain standing to retire with that rank. It would only be doi 
that which is done in the case of lieutenants, commanders, an 
masters, 

It appeared very strange to me that Lord H. Lennox should say 
that the case of engineers could not be compared with that of 
assistant surgeons, because the Government was educating engi- 
neer students. Did it not strike his lordship at the time that the 
Government was doing the same in all the other branches? 

I will not state the amount of education the engineer students 
are receiving from the hands of the Government, but this I will 
state—it was not the case of the engineer students that Sir E. 
Dering drew the attention of the House to, but that of engineers, 
who had served and studied longer, and possibly had paid more 
for their education than the assistant surgeons. 

I will conclude my letter, Sir, already too long, with the hope 
that the British navy may never suffer from the indiscretion of 
the Admiralty by ignoring the private source of mma, a 
navy with engineers, 





RED-HOT BOILERS, 


S1r,—Your correspondent on this subject, ‘‘ 212 deg.,” confounds 
the compressed globular form assumed by a drop of water placed on 
red-hot metal with the well-known spheroidal form of vapour. The 
drop so placed is solid water, not a vapour bladder, and takes that 
pore 9 form by the force of cohesion, because it cannot wet the 
1eated iron, and cannot, therefore, spread out as it ona 
cold surface, the film next the metal being converted by 
heat into minute hollow vescicles which are non-conductors. 
soon as the iron is sufficiently cooled down the water can wet the 
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reported to have taken place at the instant of starting the engine 
or of raising the safety valve to relieve excessive pressure; an 
various solutions of the phenomenon have been offered in exp: 
tion, but such accidents have nothing to do with red-hot boilers, 
Water was made red-hot in the generators of the late Mr. Jacob 
Perkins, of the steam gun, without the production of steam, until 
a small drop of the heated fluid was admitted into the cylinder of 
the engine, when it instantly flashed into high-pressure steam. 
Realing, April, 1867. Henry W. REVELEY. 


INSTITUTION OF NAVAL ARCHITECTS. 


(Continued from page 365.) 

He (Mr. Barnes) had elsewhere shown that if a weight were put on 
board a ship and placed below the centre of gravity of the increased 
immoved portion the stability was i d. In the same manner 
also, supposing the lowest compartment in this case to become filled 
with water, the water line would rise, and provided the centre of 
gravity of the water in the bulkhead was below the centre of 
gravity and the water rose up.to the water line, the stability 
was increased. If any compartment of the ship divided as here 
supposed was filled with water of course the water inside could 
not be higher than it was outside, so that the ship would become 
more stable as the compartment e more filled provided she 
had sufficient freeboard to prevent sinking. There was also 
the case in which the compartment was partially filled with 
water, and as it presented much more difficulty, he had not 
completed his investigations with reference to that point. If 
any compartment were breached and had asmall hole only in one 
side of the ship, the compartment would gradually have some 
inches of water in its lower part, and the depth of water would 
continually increase (supposing in each case the other com- 
partments were water-tight), and the ship with the least motion of 
a wave would go on one side. It was satisfactory, perhaps, to the 
meeting to know that a ship divided as most commonly by bulk- 
heads would go down and not go over in the ases he had described. 
The question as to how deep she would sink in the water was a 
very easy question. The other one would have presented much more 
diffculty. and if naval architects had been compelled to find the 
stability in each case that would be lost when a ship was breached, 
it would take a very long to do, but the other was a much simple 
process, and it was therefore an to know that the naval 
architect has only to be dealt with for all practical \ 

Mr. Merrifield said there were one or two points in Mr. Barnes’ 

per which he could not understand, but which no doubt could 
Be satisfactorily explained. He did not quite understand how the 
metacentre should rise by the flooding of a single vertical com- 
partment. Taking the case of a ship with a uniform transverse 
section, unless the half-breadth increased as she sinks, then they 
knew that the expression for the height of the metacentre above 
the centre of buoyancy contained the displacement in the denomi- 
nator; and, therefore, if the displ t i d, other things 
remaining the same, the distance between the metacentre and the 
centre of buoyancy decreased. Calling B the centre of buoyancy, 
and U the metacentre, the common formula was— 

BU =3 (4 breadth}? 
‘ displacement’ 
If, as was the case in many vessels, the half-breadth increased on 
the average so as to make the sum of the cube increase, then he 
could understand the thing distinctly; but otherwise he did not. 

Mr. George Barber (surveyor to the Board of Trade) said he 
believed Mr. Barnes’ paper, although very valuable in a theoreti- 
cal point of view, would also be very valuable in a practical point 
of view, if he could give them some idea at what height the decks 
should be placed in order to ensure the safety of a vessel if any 
one of the compartments should fill. There were now no legis- 
lative enactments for compelling merchant vessels to have water- 
tight bulkheads, but still it was the desire of most merchant ship- 
owners and shipbuilders so to divide their ships that in the event 
of any compartment filling those ships would remain afloat. It 
wo be of great service to them, as well as to others, if Mr. 
Barnes could give them some rule or formula by which they could 
tell with some tolerable accuracy at what height they should place 
the horizontal bulkheads, so that, in the event of any compartment 
filling, their ships would remain safe. 

The chairman said he os pm to be the only person in her 
Majesty’s navy who ever had carte blanche to do as he pleased 
with ships, and he had fitted five of her Majesty’s ships with air- 
tight b eads successfully; and the Terror, the vessel lost with 
Sir John Franklin, had the whole of her keel and part of her 
sternpost knocked away, and they might have caught cod in her 
afterhold during the whole of her > home, but the aft com- 
oo ape kept her perfectly safe. In the Chinese junks all the 

olds were divided into tanks, each merchant having a tank to 
himself in which his goods were stowed and hermetically sealed. 
Consequently if the water made a breach over the vonadl all the 
tanks were perfectly secure and the vessel was not lost. 

Mr. Galloway said it was his lot several years ago to be ina 
screw steamer off the Cape of Good Hope in very bad weather. 
The steamer was built in compartments, and one was full of 
water. They observed this very special result, that when the 
vessel rolled the weight of the water tended very much to prevent 
that vessel righting herself in her proper position. He held that 
though they might build vessels with compartments, and though 
they might continue them up, as it were, to the deck, that plan 
would be attended with considerable disadvantage. He maintained 
there was a better plan than that, and one of universal application, 
which would give more floating power than could be obtained by 
any divisional arrangement. The plan was to affix pipes longi- 
tudinally underneath the whole beams of vessels generally, and 
a bey ceiling on either side of the - Those pipes could 
also be effectually used as a means of ventilation. That arrange- 
ment was practical, and easy of application, and, in his opinion, 
the sooner it was adopted the better. 

Mr. Rawson said the question Mr. Merrifield had put appeared 
on the face of it vy | pertinent and very much to the purpose. 
The formula which he had placed on the board was one well 
known to them all. The question was how the metacentre could 
rise, observing that the half-breadth in the two cases remained 
the same, and the denominator, that was the displacement, was 
increased. That really did seem a sort of puzzle, that the nume- 
rator of a fraction should remain the same, the denominator be 
increased, and still the metacentre be raised to a ter distance 
from the centre of nnn my Notwithstanding t he thought 
Mr. Barnes was correct in his statement when he said that the 
metacentre rose. When there was water in the vessel it was 
evident that the water-line would be raised slightly, and at 
the same time the centre of buoyancy would be rai Now the 
dimensions of the ship would show ther the met. tre would 
rise more than the centre of gravity, or whether it would rise the 
same. If it rose ——- the same there was no difference between 
the half-breadth cu and put into Simpson’s rule. Then the 
metacentre would rise just as much as the centre of buoyancy. 
In the case Mr. Barnes had advanced of the weight which was 

ut in the vessel depressed the vessel an inch, the centre of 
uoyancy might perhaps rise half an inch, speaking in round 
numbers. The centre of buoyancy must rise if the centre of dis- 
y was increased. The same distance might remain 
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metal, andisimmediately flashed into steam, ‘* 212 deg., e, 
fails to prove, in his own case at least, that everybody knows what 
is meant by the spheroidal state of vapour under certain circum- 
stances, 

If ‘212 deg.” wishes to know where the heat goes to out of the hot 
poker I should recommend that gentleman to institute a vigorous 
system of thermometrical esperiments, by means of which, 
perhaps, he might arrive at some useful discovery. 

In regard to Mr. Fletcher’s experiments on red-hot boilers, I 
maintain that it is not of the slightest q hether he 
had a hole in the boiler or not, b expl are so sudd 
that no aperture would be sufficient to prevent them. Many are 











between the centre of buoyancy and the metacentre, and still 
both those points might move by the additional weight of the 
water placed in the ship. In his opinion Mr. Barnes was perfectly 
correct, and so was Mr. Merrifield. 

In reply to a question as to the extent to which horizontal 
bulkheads or water-tight flats were safe, Mr. Barnes stated that he 
had already shown t a ship would always be safe when any 
one horizontal compartment was breached, provided she had suffi- 
cient freeboard with the compartment filled. But when the 
breach was small, and especially when in the neighbourhood of the 
water line, there was great danger in consequence of the large 








amount of stability lost by the accumulation of shifting water at 
the bottom of the compartment. 

A paper (which we gave in our last) was then read by Robert 
Murray, Esq., on “‘ Further Experiences in Marine Engineering,” 
being the continuation of a paper, read 7th April, 1865. The 
following is the discussion which want of space in our last com- 
pelled us to omit. 

Mr. Barber said it might be interesting to the association if he 
gave them the results of some recent examinations that he had 
made in his official capacity upon iron plates. He agreed with 
Mr. Murray that the great difficulty to be overcome was the want 
of reliability in a number of plates supplied in a steel ship. 
Although they might find two or three pistes in a great number 
that might be worked into any shape, yet it was quite possible 
that the majority of plates delivered in any one parcel might be 

uite unfit for use or for safety if put in the bottom of the ship. 
The t need just now was that the manufacturers of steel 
should devote their attention to giving them some good metal 
upon which shipbuilders might rely with as much certainty as 
upon iron. He was in Ireland in the early part of the week, when 
a very important trial was going on at the Antrim Assizes, in the 
Civil Court, a report of which he should be most happy to put 
into the hands of any of the members.* It was an action brought 
by some very eminent shipbuilders at Belfast against some makers 
of steel at Sheffield. They were building some very long ships, 
and the shear strakes were required to be doubled; it was thought 
weight would be saved and strength obtained by adopting steel 
instead of iron. Steel plates were ordered, and the makers 
guaranteed to supply plates which should bend double cold, and be 
fit for ship building purposes. The most extraordinary _ was 
that the plates were put up and worked, and two or three days 
after they had been put in their place they cracked suddenly, and 
the cracks were so bad that the plates had to be taken off and 
Lowmoor plates substituted. One statement made by the steel 
makers was that steel is at present on its trial, so far as ship 
building is concerned. Another was that it could not be made 
five-eighths of an inch thick reliable for ship building. That was 
the statement made by the makers of steel; and it was well the 
Institution of Naval Architects, now that steel was so much 
thought of, and the advantages of the use of steel of a trustworthy 
character were so very great, should know these facts. Some of 
the most successful steel ships that had been built had been built 
by Mr. Wigram. He examined the Samphire just after the 
collision, and nothing could exceed the excellent character of the 
material and the excellence of the workmanship. Mr. Wigram 
himself wrote to him, and said “‘the great difficulty up to the 
present time has been in the manufacture of plates of sufficient 
strength and thickness for sea-going vessels. In fact, when we 
last inquired about it none of the makers would guarantee any- 
thing over three-eighths, and this was of inferior quality.” He 
was at a building yard at Preston last week, and a ship was in 
steel frames. Some of the frames were shown to him. One of 
the angle iron frames was — under the shears in his presence, 
and fell in three pieces just like a piece of crockery ware. Some 
of the edges of the plates broke away between the rivets; the 
plating had to be taken off; the reverse frames were rivetted to 
the frames before the plating was put on, and when the rivetting 
commenced the frames cracked and had to be removed. If manu- 
facturers of steel would devote their attention to giving them 
something reliable the benefit to shipbuilders would be very great. 

Mr. Kochussen said as one of the representatives of the steel 
manufacturing trade he could not help rising on his feet to pro- 
test most —— against the assertions made by the author of 
the paper and by the gentleman who followed him. In the 
first instance steel shafts were not unreliable, they were only un- 
reliable when they were invoiced under false pretences. Puddled 
steel, which in itself was an admirable material, when subjected 
to the heavy blows requisite for cranks or single shafts, did not 
afford that opportunity of og forming an homogeneous mass 
which they reached by the only material fit for the purpose, 
namely, crucible cast steel. If in a puddled steel shaft when it 
was finished they reached perfect homogeneity, it might also 
follow that by the frequent reheating which it had required it had 
been reduced to iron; and if the engineer who specified that shaft 
to be made of puddled steel had also reduced the scantle which he 
would allow between iron and steel, it was the engineer who was 
responsible and not the manufacturer. If, on the other hand, the 
puddled steel shaft on trial should be found to be puddled steel, 
still it would show that it was an imperfectly welded mass and was 
unreliable. If the shaft was sound it was iron; if it was steel it was 
altogether weak from not being properly Fast The same 
remarks would apply to steel shafts made of Bessemer steel. He 
had the highest admiration for the conversion of iron into steel 
by the Bessemer process. He himself worked it on a scale of 
some magnitude, but he should be the last to it in forgings. 
When they attempted to weld it together in large masses they 
failed, and they failed also in the forging, because the crystallisa- 
tion of the material was so close that in reheating it for every 
su uent forging the proper heat that would reach the core in 
annealing it would be sufficient to recarbonise it and turn it into 
wrought iron again. Now with regard to steel plates it was 
really a matter of misery almost that engineers did not sufficiently 
consult with manufacturers as to what they could do and 
what was impossible. Engineers boldly asked, “‘I want in the 
frame of my ship, or in this bridge, steel equal to forty-eight 
tons per a inch—forty-two tons,” and so on; “I want it to 
flange well—to weld well,” and so on; and in reality the thi 
was impossible. Steel which would work well—which woul 
equal iron in all its virtues—which would excel it in its workable 
strength—could not be made beyond thirty-two, thirty-four, or 
thirty-five tons per square inch. If they wanted to have steel to 
resist pressure merely then it was not impossible to make it up to 
seventy-eight, eighty, or even one hundred tons. But if they 
were to put it in the hull of a ship, which would have to wa 
and to recover its original shape, they must have elasticity an’ 
power to elongate. In good stee] they could give a power of 
elongation from 15 to 20 per cent., or of contraction from 12 to 14 
per cent.; but the moment they reduced the weight of the ship to 
one-third, and substituted a material which was really altogether 
fabulous, they introduced an element of failure. And so again 
going tothe boiler. Attempts had been made to introduce a cheap 
steel for boilers, and cheap steel had been invariably of the 
puddled steel class. Puddled steel was perhaps the finest mate- 
rial for every ae construction in the cold form. It was 
far superior for the skin or frame of a ship; but the 
moment they nm it into a boiler they had the element 
of failure. Puddled steel contained a large quantity of free car- 
bonic oxide, and that carbonic oxide if put in contact with heat 
would draw bladders, and in nine cases out of ten steel boilers 
made experimentally ten or twelve years ago here and abroad had 
blistered and peeled themselves asunder. That was again the 
mistake of the engineer not consulting with the man who made 
the material. A third source of weakness was the rivets. The 
rivets were sometimes apt to snap their heads, and sometimes 
tore the plates. That was again thefault of the constructor in 
using steel rivets. The steel in the round bar was as a rule put 
under a certain punch; the rivets got a violent squeezing into a 
certain form, and were then passed into the store, and as they 
were wanted were simply heated, and that steel was then put 
between two pieces of cold iron. Now in dealing with steel 
forgings they would never attempt to subject it to a heat unless 
the heat was gradually cooled down; they would never think of 
using a steel rivet unless after it was made it had been put through 
a thorough good annealing and a very quiet cooling down. It was 
his intention to have read a paper on the subject during the present 
session, but was afraid it would be simply taking up the time of an 
important body of men for a very small purpose. Not many 
days ago he went to one of their annealing furnaces where steel 
rivets were being annealed. They generally put about ten 





* We have already given a full report of this important trial.—Ep, E. 
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thousand into one charge, the charge taking twenty-four hours 
heating, twenty-four hours in the fire, and three times twenty- 
four hours cooling down, so as to allowthe material to settle itself. 





He found with eight rivets out of every 
came froi thgannealing furnace that the 
in almost every conceivable shape, one slanting at an angle of ten 
degrees, another at twenty degrees; some had swollen to the 
shape of a mushroom, while others again had taken the more 
familiar form of a champagne bottle, showing that the rivet while 
being made had been forced into a particular form which nature 
did not intend to assign to steel; and if they had taken that 
contorted steel rivet and put it between two cold iron plates they 
would have a material which ought to break and which was never 
intended to stand, and therefore they had an element of weakness. 
He had simply risen to vindicate more or less this principle, that 
it was folly on the part of engineers, when dealing with a material 
which in this country more than in any other was not well under- 
stood —steel—to give specifications without consulting those people 
who knew the material and who were willing to go d in hand 
with them. 

Mr. Saxby said he should like to ask Mr. Murray what he con- 
sidered to be a test of the goodness of iron—what he considered to 
be good iron. 

Mr. Murray said that would depend entirely upon the use to 
which the iron was to be applied. 

Mr. Saxby: May we asa general rule consider that good iron 
is that which would bear a good tensile strain? 

Mr. Murray: There are many other qualities. 

Mr. Saxby: May I take it that good iron for general manufac- 

uring purposes is that which can be tied into an overhand knot? 

Mr. Murray: Yes, I should say so decidedly. 

Mr. Saxby said his reason for asking was simply this, that if 

ey would allow that good iron was that which could be tied into 
an overhand knot, he was in a position to declare, from recent ex- 
periments conducted by himself at Sheerness, that by means of 
magnetism, considering the magnetic condition of iron, he would 
test the quality of iron, and would «iso test faults and fractures in 
manufactured articles. He was not aware that that had been 
done. He held in his hand two bars of iron covered with cloth; 
He had not seen the iron and was required to prove that he could 
give the quality of the iron and pe detect any faults. Now if 
there was any gentleman in the room who could tell him which of 
those bars was good and which was bad iron, the bars remaining 
covered up, he would say no more on the subject; but if there was 
no one present who could do so he begged leave to say respectfully 
that he could do it. 

Mr. Bourne said the question of iron and steel formed a very 
small portion of Mr. Murray’s paper. There was an imporant 
question as to surface condensation. He agreed with Mr. Murray 
in thinking that for all moderate pressures of steam, such as 20 lb. 
or 25 lb., surface condensation was not required. But surface con- 
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as wrought iron shafts would have been. But steel required so 
much humouring and coaxing that it must always be a very doubtful 
material for shipbuilding. As to surface condensation, he quite 
admitted that it was of inmense advantage where high pressure 
was employed. At Southampton practically they had no vessels 
using higher steam than ee Ib., and he was quite sure any 
vessels using 501b. or 601b. pressure surface condensation would 
be of very much more advantage. With reference to the corrosive 
action on the superheaters, Mr. Bourne regretted that carbon was 
not present, and thought that would overcome the difficulty; but 
he (Mr. Murray) thought the smoke and soot generaily found 
attaching to the superheating apparatus would supply sufficient 
carbon for that purpose practically. As to the general improve- 
ments in steam navigation, he really did not know that they had 
advanced very much within a period of ten or twelve years. The 
old principles of large boiler power, well-proportioned boilers, 
careful management, simple hi a iderable degree of 
expansion in the one cylinder, and steam of some moderate pres- 
sure, at least up to 301b to the inch, were the elements of their 
present best practice. 





(To be continued.) 
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densation formed a part of alarge question. Surface condensation | 


had its value inasmuch as it enabled them to introduce high | 


pressure, and they could not introduce high pressure without 
the use of surface condensation. If they went to pressures 
beyond 40 lb. to the inch, water deposited sulphate of lime, 
not by concentration, but by the mere fact of its increased 
temperature, and if sulphate of lime or any other salt was 
deposited on the surface of the iron and the boiler was subjected 
to high pressure it could not be safe but would be very liable to 
burst. For those reasons surface condensation was indispensable 
to a high pressure of steam. It was part of a large question and 
should be discussed with reference to high pressure of steam, and 
it was only when steam at high pressure was used that any 
advantage was got from surface condensation—with reference to 
double cylinder engines, whether they had double cylinder engines 
or single cylinder engines was quite immaterial; the whole 
question was one of expansion, He agreed with Mr. Murray in 
thinking that one cylinder was better than two, that the double 
cylinders were unnecessary. With regard to the superheating 
it was well known that it did corrode the interior of a boiler 
or of a superheating vessel of any kind whatever. In fact if the 
temperature was raised very much a superheater became a machine 
for the production of hydrogen gas. It would be quite possible, 
he thought, to prevent that corrosive action in superheaters if 
carbon in some shape or other were introduced into them, 
because oxygen had a superior affinity for carbon than for iron; 
and if carbon was introduced in the form of coal tar or pieces 
of charcoal hung in a wire cage it was probable that the 
internal corrosion of superheaters would be prevented. With 
respect to the improvements in steam navigation he was sorry to 
say that there had been none within his recollection. They had 
boilers and furnaces much the same as they had always had, fired 
by firemen, of whom in large vessels it was necessary to carry a 
great number. With so many ingenious men directing their 
attention to the subject they ought certainly to have something 
very much better than that now-a-days. He believed before many 
years had elapsed they would have gas furnaces in the steamers, 
and that the firemen would be done away with. Gas furnaces 
were already introduced into many branches of manufacture, and 
he could see no reason why they should not be introduced into 
steamers. He believed they could be introduced, and by that 
arrangement they would get rid of the firemen and would have a 
better performance. 

Mr. Galloway said if there was no practical improvement in 
connection with the steam engine during the experience of the 
gentleman who had just spoken it had not been the fault of in- 
ventors. Samuel Hall was the inventor of surface condensation; 
Samuel Hall endeavoured in vain for years to get that which had 
been eulogised that night by gentlemen in her Majesty’s service 
introduced into the navy. Samuel Hall died a poor dependent 
man, to the disgrace of the age in which he lived. The fault of 
the age was not that they wanted inventions—not that they could 
not be produced, for he would assert, as one of the despised and 
neglected class of inventors, that there did not exist a necessity, 
mechanical or otherwise, within the range of possibility but that 
there was intellect to meet it in this, their day-—but the fault lay 
in the age in which they lived. In one word, it came to this, that 
neglect bad its consequent punishment. They were not alone the 
sutferers; the age in which they lived suffered correspondingly 
with them. But this was the meaning of the whole: surface 
condensation meant better dividends for shareholders and steam- 
ship promoters; surface condensation properly applied meant not 
only the saving of fuel and labour, the lives of their stokers and 
enginemen who were kept down in places too hot by far for any 
man to endure, but it meant also a great saving of the national 
expenditure and the advancement of the glory of their country. 

Mr. Scott, of Greenock, thought the discussion was rather wide 
of thepoint. He wished to say a few words with reference to the 
remarks of Mr. Bourne, that surface condensation should not be 
taken directly as a means of economy—but as means of obtaining 
the use of a higher pressure for marine engines. Mr. Murray 
stated in his paper that during the two years that had elapsed 
since he read his former paper, no increase of pressure had taken 
place in the steamers working from the port of Southampton. 
Bu: although that had been the case there, in other ports of the 
kingdom « very material advancement had been made in that 
direction. From the port of Liverpool there were now. at least, 
twelve or fifteen steamers working regularly at sea with 601b. 
pressure, using, of course, surface condensation as a means of 
obtaining that, certainly with a very notable economy. The 
difticulties in employing high pressure steain on board steamers 
were not few, but those difficulties which had been referred to as 
causing the removal of complicated machinery might be overcome 


910. FREDERICK NELSON TAYLOR and JOAH LODGE, Huddersfield, Yorkshire, 
**Improvements in machinery or apparatus for doubling or twisting yarns.” 

912. WILLIAM CLARK, Chancery-lane, London, “Improvements in saddle 
stirrups.”"—A communication from Osborne Macdaniel, New York, U.S. 

914 WILLIAM Woop, “onkhill, near Pontefract, Yorkshire, “* !mprovements 
in engines and machines for washing, beating, grinding, or reducing rags 
and other fibrous substances into paper pulp, and into fibres for yarns or 
cloth.” 

916. NATHAN THOMPSON, Abbey-gardens, St. John’s Wood, Middlesex, “ Im- 
provements in the construction of bottles and other vessels, and in apparatus 
for closing the same.” 

918. JAMES HOWARD and EDWARD TENNEY BOUSFIELD, Bedford, ‘* Improve- 
ments in machinery for cu'tiog and spreading grasses.” 

920, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
** An improved mode of and machivery for obtaining the eatracts of bark 
for tanning and other parposes "—A communication from Benjamin Irving, 
New York U.S.—28th March, 1867. 

922. ENOCH HARRISON AYDON, Wandsworth, Surrey, and EDWARD FIELD, 
Chandos Chambers, Adelphi, We-tminster, ** Improvements in the smeliing 
and treatment of iron and other ores, in the fuel and other materials made 
use of in such treatment, and in apparatus for suppiying the same to biast, 
puddling and other furnaces and fires in or by which great heat is required 
to be generated, parts of which imp 8 are licable also to other 

” 





purposes, 

926. JOHN ANDERSON SIMPSON, Liverpool, “* Improvements in the construction 
of umbrelias and parasols.” 

928. EUGENE CANTON, La Rochelle, France, ‘* A counting and controlling cock 
for liquids.” 

930. ARTHUR BARFF and JOHSUA KIDD, Great Newport-street, London, ** Im- 
provements in utilising the heating prop rties of petroleum and other liquid 
hydrocarbons and oils, and in apparatus employed therefor.” 

932. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London. ** improvements in 
the decoration or ornamentation of metals.”—A communication from Charles 
Besancon. Paris. 

934. WILLIAM WOOD, Monkhill, near Pontefract, Yorkshire, “* Improvements 
in the preparation of fibre from rags or other semi-waste substances wholly 
or partly of wool or animal fibre, for the m anutacture of yarns.” 

936. EDWIN WILLIAM BALL, Birmingham, * Impr in gas fire-places 
and gas stoves, and in apparatus for heating conservatories and other 
rooms.” 

938. WILLIAM BYWATER, Sweet-street Foundry, Holbeck, near Leeds, York- 
shire, “ Improvements in apparatus for effecting the drawing, spinning 
twisting. and laying of hemp, flax, tow. worsted, wool, silk, cotton, China 
grass, or other fibrous material fur the manufacture of yarn, thread, twine, 
cord, or rope, which improvements are also applicable to the manufacture of 
cord or rope from iron or other meta! wire.” 

949, BENJAMIN FARMER and THOMAS BALMFORTH, Barrow-in-Furness, 
Lancashire, ‘' Lmprovements in the manufacture of steel bells, and in mount- 
ing the same.”"— 29th March, 1867. 

941. RICHARD CANHAM, Clerkenwell, and FREDERICK WILLIAM KREUT, 
Guilford-street, Farringdon-road, London, “Improvements in means or 
apparatus employed in the cure of smoky chimneys, and in ventilating build- 
ings and other places.” 

942. JOSEPH EDWIN WARD, Bredbury, Cheshire, “ Improvements in machinery 
for the manufacture of hats or coverings fur the head.” 

943. EDWARD STEWART JONES, Live pool, ** An improved mode of and appa- 
ratus tor rowing boats in water.” 

944. THOMAS PRIDEAUX, Sheffield, Yorkshire,“ Improvements in blast furnaces 
or cupolas.” 

$45. JAMES MACNEE, Edinburgh, Midlothian, N.B., “Improvements in 
movable hoods for carriages and other vehicles.’ 

946. SAMUEL MONTAGUE GROVER, Worsley, Lancashire, “‘ Improvements in 
machinery or apparatus to be employed in doubling or twisting cotton, wool, 
or other fibrous substances.” 

947. WALTER BENTLEY WOODBURY, Rusholme, Lancashire, and ROBERT 
HOWE ASHTON, Asiiton-upon-Mersey, Cheshire, “ Improved means of pro- 
ducing designs upon paper’ 

948 ROBERT HANHAM COLLYER, Seafield Works, Dundee, N B., “ Improve- 
ments in the treaunent of flax, hemp, jute, China grass, and other fibrous 
materials.” 

949. JQHN FLEMING, Glasgow, Lanarkshire, N.B., “ Improvements in bending 
and circling metallic plates, and in machinery or apparatus employed there- 
for.” 





950 SIMEON LILLEY, Birmingham, “ Improvements in the manufacture and 
construction of fog or alarm signals for use on railways, and in apparatus for 
placing such signa’s on the rail.” 

951. JAMES JENNINGS MCCOMB, Liverpool, ‘‘ An improved mode of coupling 
telegraph and other wires.”--A communication from David McComb, 
Memphis, Tennessee, U.S. 

953. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improved 
hydraulic engine for obtaining motive power.”—A communication from 
Chav les Faivre, sen., Rue St. Sébastien, Paris. 

954, WILLIAM CLARK, Chancery-lane, London, *‘ Improvements in apparatus 
for the manufacture of bricks, tiles and other articles of plastic material.”— 
A communication from Frederick Hertel. Boulevart St. Martin, Paris. 

955. GEORGE HIGGINSON, Preston, Lancasb re, ** Improvements in producing 
opaline pictures into china, glass, porcelain, or any other enamelled 
surface.” 

958. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“An improved mode of making brooms.”—A communication from Eli P. 
Cooley, New York, U.S. 

959. JAMES RANDALL and CHARLES ADAMS, Kilburn, London, “ Improve- 
ment» in machinery or apparatus for actuating fog or detonating signals on 





by attention on the part of engineers to the attainment of | 


simplicity and fewness of working parts, the absence of which, he 
ancied, was the secret which had caused the condemnation of the 
vessels to which he referred. 
Mr. Murray said the steel shafts to which he alluded as having 
been broken were Krupp’s shafts, made of the same dimensions 


railways.’ 

960, * RIEDRICH HAHN, Tavistock-street, Bedford-square, London, “* Improve- 
ments in the manufacture of gunpowder.” 

961. FRIEDRICH HAHN, Tavistuck-street, Bedford-square, London, ‘* Improve- 
ments in breech-luading needle-guns, and in cartridges to be used there- 
with.” 

962. FRANCOIS JULES MANCEAUK, Paris, ‘‘ Improvements in fire-arms and in 
apparatus for charging the same.” 

963, JOSEPH WHITWORTH, Manchest 
arms and cartridges,’ 
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966. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
** An improved mode of and means for closing and fasteving the port lights 
of ships and other vessels.”—A communication from Edward Seymour 
Hidden, New York, U.S. 

967. JOHN HARKER Great Driffield Yorkshire, “ Improve in 
for pe and fatty matters, and for forming and marking the cake 
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tions for treating fluids employed for illumi 
tion from Hiram Baker Wellman, indianapolis, 
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968. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improved means 
of producing surfaces in relief or in intaglio for printing and other purposes,” 
—A communication from André Adolphe Diaderi, Paris, 

969. JOHN PRENTICE, New York, U.S., “ Improvements in machinery for 
making cigars ” 

970. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements 

in sewing t gi i from James Alfred House and 
Henry Alonzo House, Brooklyn, New York, U.S.—Ist April, 1867, 

974. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex 
** A new and improved means of readily igniting fuel and lighting fibres,” 
—A communication from Arsene de Pillon de St. Paul, St. Germain-en- 
Laye, France. 

977. JEAN JACQUES MEYER and ADOLPHE MEYER, jun., Avenue de Neuilly, 
Paris, ** An improved system of tank locomotive engine.” 

978. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“An improved apparatus for manufacturing boxes from sheets of paper, 
metal, and other material.”—A communication from Bryant Clarke, New 
York U.S. 

980. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
centrifugal sugar hi A ication from Alexander Mackey, 
New York, and Eberhard Muller, Williamsburg, New York, U.S. 

981 THOMAS BLIZARD ROBINSON, Islington, London, ** Improvements in the 
manutacture of artificial flowers and toliage.” 

982. JAMES SHANKS, Arbroath. Forfarshire, N.B., “* Improvements in cutting 
the hair off horses and other animals, and in the machinery or apparatus 
employed therefor.” 

986. WILLIAM CLARK, Chancery-lane, London, *‘ Improvements in means and 
apparatus for reproducing or copyin letters and manuscripts."—A commu- 
nication from Pierre Alexandre Georges Niepce de St. Victor and Manual 
Leopold Jonas Lavater, Boulevart St. Martin, Paris. 

987. WILLIAM CLARK, Chancery-lane, London, ** Improvements in looms for 
weaving figured fabrics."—A communication from Jean Baptiste Augustin 
Payen-Baudouin, Boulevart St. Martin, Paris. 

988. WILLIAM CLARK, Chanc-ry-lane, London, “ Improvements in applying 
and fitting the tubes of multitubular boilers, condensers, and other like 
capacities, and in apparatus for the same.”—A communication from Victor 
Langlois, Boulevart st. Martin, Paris. 

989. JOHN FRY REEVES, Cambridge-terrace, Notting-hill, Middlesex, “Im- 
provements in the preparation of explosive compounds, and in making up 
cartridges or charges therewith.” —2nd April, 1867 

991. JAMES WHITEHURST, M .nchester, and THOMAS WALSH, Salford, Lanca- 
shire, “ Improvements in looms for weaving.” 

992. ERIC HUGO WALDENSTROM, Manchester, “Certain improvements in 
miners’ safety lamps.” 

993. JAMES MUSGRAVE, Belfast, Ireland, “ Improvements in fittings for 
Stables, harness roo»s, and cow houses.” 

994. ANDREW SMITH HALLIDIE, salisbury-street, Strand, London, “ Improve- 
ments in ‘he construction of suspension bridges.” 

997. PETER SPENCE, Newton Heath, Lancashire, “ Improvements in separating 
zinc from certain ores or minerals, and in recovering other substances found 
therewith.” 

999 JOHN WILLIAM SCOTT, Worcester, “ Improvements in needles and other 
similar articles.” 

(01. ALBERT GAIUS HILLS, Craven-street, Strand, London, *‘ An improved 
safety bridle for horses.” 

1003. WILLIAM STAFFORD and WILLIAM PORTER MCCALLUM, Blackburn, 
Lancasbire, ** lwprovements in apparatus employed for heating the feed 
water of steam boilers.” 

1007. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in revolving breech-loading fire-arms.’—A communication 
from William Herrick, New York, U.S.—3rd April, 1867. 

1009 JOSEPH LADLEY, Leeds, Yorkshire. “ improvements in machinery or 
apparatus for spinning wool and other fibrous substances.” 

:Oll. EDWIN PILLING and JOHN HARPER, Kochdale, Lancashire, “ lmprove- 
ments in looms for weaving.” 

1015. JOHN PETRIE jun , Rochdale, Lancashire, ‘‘ Improvements in machines 
for washing wool and other fibrous materials.” 

1015. JAMES MAZE KILNER, Saitney-road, Chester, “ Improvements in appa- 
ratus to be used for towing ships or vessels, and in apparatus for laying 
submarine telegraph cables.”—4th April, 1867. 

1017. DANIEL ELLISON, Manchester, * Imp ovements in looms for weaving.” 

1021. JAMES GRAHAM TATTERS, Plymouth, Devonshire, “An improved 
method of and app for ing between the several parts of 
railway trains.” 

i023. WILLIAM ARMAND GILBEE, South-street, Finsbury, London, ‘‘ Improve- 
ments in breech-loading fire-arms and in cartri‘ges for the same.”—A com- 
munication from Jéron e Fla hat, St. Etienne, Loire, France. 

1027. WILLIAM ADAIR, Liverpool, “ Improvements in pumps.”—5ith April, 











1867. 

10:9. HENRY WILSON, Stockton-on-Tees, Durham, ‘‘ Improvements in cocks 
or valves for d'scharging water, oils, and other Guids or gases.” 

1031. ROBERT NEILD, THOMAS SMITH, and JOHN YATES, Leigh, Lancashire, 
* Certain improvements in looms for weaving.” 

1033. WILLIAM DENNIS, Alauermanbury, London, ** Improvements in the con- 
Struction of bottles intended to con(ain malt liquors and other liquids, and in 
the mode of stuppering, unstoppering, and drawing off the contents thereof, 
the said stoppers being also applicable 1o bottles of the ordinary kind, and 
other vessels employed to contain liquids, fluids, and gases, either separately 
or in combinat on.” 

1037. GRAHAM STUART, Sheffield, Yorkshire, “Improvements in taps and 
valves used for reguiating or restraining the flow of water or other liquids, 
steam, or gases.” 

1039. WALTER WATSON HUGHES, Queen’s Gate, Hyde Park, London, ** Im- 
provemeut» in apparatus fur propelling vessels.” 

1041. JOHN DREW, Great Warner-street, Clerkenwell, EDWARD SOUTHWELL, 
Regent-street, and HENRY WHITE, Cuvent-garden, London, * )mprovements 
in travelling bags.” 

1045. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ An improved combined water-meter and force pump.’—A communication 
from Elihu Spencer and Thomas Stephens, New York, U S.—oth April, 


1867. 

1047. GEORGE FREDERICK JAMES, Salford, Lancashire, ** Certain improve- 
men.s in apparatus for covering woollen or fibrous yarns with an outer 
thread or yarn.” 

1051. WILLIAM CLARK, Chancery-lane, London, “ An improved machine for 
cutting scaie-board, and for the manufacture of the sca’e board or material 
cut by said machine into an improved fabric for structure generally.”"—A 
communication from Johu Kinney Mayo, New York, U 8. 

1053. GEORGE LITTLE, Southampton-buildings, Chancery-lane, London, ‘* Im- 
provements in apparatus for regulating and tran-mitting electric currents, 
more especially designed for use in connection with telegraphic recording 
instruments for long submarine lines.”—8th April, 1867. 

1005. DANIEL JOSEPH FLEETWOOD, Birmingham, “improvements in the 
manufaciure of spoun-, forks, and other similar articles, and in apparatus or 
machinery to be em»loved therein parts of which said apparatus or ma- 
chinery are applicable to other manufactures.” 

1057. WILLIAM NEWTON WILSON, Cheapside, London, ‘‘ Improvements in 
sewing machines.” 

1059. HUGH FORBES, Euston-road, St. Pancras, London. ‘‘ Improvements in 
machinery or apparatus for maintaining and augmenting motive power.”— 
9th April, 1867. 





Patents on which the Stamp Duty of £59 has been Paid. 


966. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
** Metallic nuts."—16th April, \s64. 

974. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, *‘ Respiratory 
apparatus.”—Isth April, 1864 ; 

1032. JAMES JOSIAH SMYTH, Peasenhall, Suffolk, ‘‘ Drills."—23rd Apri’, 


1864. 

1055. JAMES WHITE, Aldersgate-street, London, “ Bonnet and hat falls.”— 
27th April, 1864 

1081. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘* Treating wood, 
&e.”—29th April, 1854. 

990. ALEXANDER COLVIN FRASER, Loughb gh, I hire, “* Manufacture 
of gas."—20th April, 864. 

996. HENRY WADKIN, St. John, Cheshire, “ Points and signals.”—2ist Apri/, 
164. 

1008. ALFRED LEIGHTON, Buckingham-street, Strand, London, “ Stamps, &c.” 
—2ist Apru, 1864. 

1017 GEORGE FELLOWS HARRINGTON, Sedgeley House, Ryde, Isle of Wight, 
* Drilling, &c., teeth.” - 22nd April, 184. 

1018. JAMES THOMPSON, Bilston, Staffordshire, “ Hollow axles and axle 
boxes.” —22nd April, 1864. 





Patents on which the Stamp Duty of £100 has been Paid. 
974. JOHN FOWLER, jun., Cornhill, WILLIAM WoRBY, Ipswich, and DAVID 
CRAIG, New Cross, Deptford, **Tilling land and actuating agricultural 

1 its.”"—Iath April, 1860. 





964. JAMES GRAFTON JONES, Blaina Ironworks, near Newport, M 
shire, “ Improvements in machinery employed in getting coal and other 
miuerals, and in rail or tramways to be used therewith.”—30th March, 


1867. 
965. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 





1020. DAVID GARDEN BERRI, Bloomsbury, London, “ Date stamp.”—24th 
A 


, 1860. : 
1042. JOHN GEORGE WEST, Fleet-street, London, “ Compasses.”—25th April, 
186 
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Notices of I i to P: a with Patents. 

3234 HENRY CHARLES LUCY, ' iverpool, ** Improvements in connecting or 
fastening the e ds of tron and other me:al bands surrounding bales of cotton 
and other like packages."—A communication from Samuel Boyd, New 
Orleans Louisiana, U.8.- 8h December, 1866. 





3251 WILLIAM HOSKINSON, Bradford, Yorkshire, “ Improvements in ma- 
chinery for comb ng wool and other fibrous substances.”—10th December, | 
1866 








3258. EDMUND SMALL CATHELS, Lower Syd Kent, “ Imp: its in 
apparatus for conveying aud regulating the supply of gas.”—I11th December, 
1866. 








3264. THOMAS JONES, Aberavon, Glamorgan, “ Imy pplicable to 
window sashes and frames” —12th December, 1866, 
3268. HENRY WREN and JOHN HOPKINSON, Manch “*Impr ments in 





machinery for dressing slates.” —14th December, 1866. 

3293. FREDERICK WILLIAM REEVES. Cambridge-terrace, Notting-hill, and 
JOHN KELL MUSCHAMP, Pembroke-road, Middlesex, ** Au improved explosive 
substance.” 15th December, 1866. 

332. JOHN MCFARLANE GRAY, Vauxhall Foundry, Liverpool, ‘* Improve- 
ments in steering apparatus referring to a steering telegraph and rudder 
indicator and a steam steering en_ine ” 

3326. LUDWIG SCHAD, Warrington, l hire, 
amine colours for dyeing and printing.” 

3330. THOMAS TITTERINGTON, York-street, Charlton-upon-Medlock, Man- 
chester, ** [mprovements in apparatus and material tor ornamental painting, 
graining, marbling and such like purposes.”— sth December, i8 6. 

3332. SAMUEL BUXTON, Hunslet, Yorkshire, ‘ An improved stench trap.”— 
19th December, 1866 

3342. GERARD BROWN FINCH, New-square, Lincoln’s-inn, London, “ An im- 
provement in the feeding apparatus in cotton gins.”—A communication from 
Peter Taylor, Mehallet-el -Kebira, Egypt. 

3348, SAMUEL PARRY Thackeray-street, Liverpool, “ An improved composi- 
tion for the coating of the bottoms of ships and other vessels.” 

3350. SAMUEL BELFIELD, Pepper-s reet, Hyson Green, Nottingham, “ Im- 
provements in the manufacture of elastic and ribbed tabrics.” 
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3353 MUEL HALL London Wall, London, ** Improvements in the manufac- 
ture of gossamer hat bodies.” 
335. WILLIAM EDWARD NEWTON, Chancery-lane, London, “‘ Improvements 


in effecting the cou bustson of substances in a pulveruient state.”—A com- 

munication from Aimé Victor Olivier, Rue St. Sébastien, Paris. —20th Decem- 

ber, 1866. 

3433 JOHNSTONE NAPIER, Salisbury. Wilts, “ Improvements in the prepara- 
tion of tvod of a substance to be employed in place of malt, and for the 
medication of food for animals.”—29th December, 1866. 

68. JOHN SILVESTER, We-tbromwich, Staffordshire, “ Improvements in weigh- 

ing machines’ ith January, 1561. 

ALEXANDER HOKACE 1sRANDON, Rue Gaillon, Paris, “ An improved car- 
riage lil lng jeck.”—A communication from Novel Victor Dominique Barbou, 
Kue Gaillon, Paris. ~ 14th February, \867. 

211. JOHN JAMES LUNDY, Leith, Midlothian, N.B., “* Improvements in the 
treatunent of the residual matters resulting from and obtained in the puriti- 
cation and disul ation of mineral or hydrecarbon oils, and also in the treat- 
ment of coal tar and various waste or other alkaline and lime substances, for 
the purpose of utilising the same.”—26th January 1867. 

50l. WILLIAM D&AKIN, Great Barr, and JOHN BAGNALL JOHNSTONE, Tetten- 
hall, Maffurdshive, “ Improvements in the manufacture of steel caps for 
sproning and other purpores,” 

507 JOHN BATES. Eldon--treet, Sheffield, Yorkshire, “ An improved lubricator 
or taliow cup 3rd February, 1867 

694. DONALD NICOLL, Uakiands Hall, West End, Kilburn, London, *‘ Improve- 
ments 16 the construcuona of electric telegraph conductors, a .d in the method 
of preparing the same; also in the machinery and in the application of 
certuln other machinery and apparatus ewpioyed therein.”—1ith March, 


eu 


94 


783. JOHN ROBINSON, Greenfied, Yorkshire, “Improvements applicable to 
steam boi ers and engine. fur economising fuel in the generation of steam and 
in the appara.us counected therewith.”— 19th March, 1867. 

842. HENRY WILDE, Manchester, * Improvements in electro-magnetic and 
magueto-electric induction machines "—23rd March, 1807. 

883. ERASTUS URIGHAM BIGELOW, Langham Hotel, Portland-place, London, 
“Improvements i looms for weaving "—zoth March, 1867. 

906. JOHN GRUNDY, Wolstenholme Hall, Lancashire, *‘ Certain improvements 
in fire-bars io be employed in furnaces,” 

914. WILLIAM WOOD, Monkhill, near Pontefract, Yorkshire, ** Improvements 
in enxines and machines for washing, beating, grinding, ur reducing rags and 
other fibrous substances into paper pulp, and into fibres for yarns or cloth.” 
—z8th March, (667 

930. ARTHUR BARKFF, Jumor Athen#um Club, and JOSHUA KIDD, Great New- 
port-street, Loudon, * Improvements in utilising the heating properties of 
petrolcum ana other liquid hydrocarbons and oils, and in apparatus employed 
therefor,” 

934 WILLIAM WOOD, Monkhill, near Pontefract. Yorkshire, “ Improvements 
in the preparation of fibre from rags, or other semi-waste substances wholly 
or partly of wool or animal fibre, jor the manufacture of yarns.”—29th 
March 

971 FRANCIS CURTIS, Newton, Middlesex, Massachusetts, U.S., ** Certain new 
and useiul improvements in paper machinery.”—ist April, 1867 

994. ANDREW SMITH HALLIDIE, Salisbury-street, Strand. London, ** Improve- 
menis 4 the construction of suspension bridges.”—3rd April, 1867. 

1078. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
** improvements in machinery fur manufacturing bric —A communication 
from Richard Alexander Douglas, Cuicago, Illinois, U, llth April, 1867. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2458. H. TURNER, Leeds, ** Apparatus for consuming smoke and economising 
Suel.”— Dated 25th September, is66. 

This apparatus consists of a series of retorts, into which the fuel is charged 
through a closed hopper; the retorts are heated by a fire placed underneath, 
and the fuel 1s forced out of the retorts on to a plate, and thence on to the grate 
or grates, which consist of one or more plates having diamond or other shaped 
slots; these grates when required are turned partly round to discharge the 
clinkers and cinders into the ashpit; the combustible gases from the retorts 
Pass over the ti candescent tuel on the grate or grates, and are thus consumed 
betore passing into the flues. The products of coinbustion from the fire under 
the revorts may be taken at first over the main fire grate, aud afterwards inio 
a flue or flues passing through the boiler to superheat the same. 

2466. A. V. NEWTON, Chancery-lane, London, ** Steam engines.” —A communica- 
tion.— Dated 25th September, is: 6. 

Tie First part of this mvention relates to that class of steam engines known 
as trunk engines, and mre e»peciaily to that description of such engines in 
which the trunk that has the piston attached to it is extended through both 
end> of (he engine cyhuder, ‘The object of this improvement in this counection 
is to reduce that pressure of the pstow and trunk which usually takes place 
agaist Cie sides of the cylinder and trunk stuffing-boxes, especially in short 
stroke eugines by rea-on of the diagonal positions of the connecting-rod at 
certain points in the stroke, and more particularly felt when the piston and 
crank are at or near half stroke, causing in course of time an irregularity of 
figure to the imerior of the cylinder and exterior of the tran\ or interior of its 
Stufting-box to the detriment of the working quatities of the engine, by inducing 
incon and | akage, also making necessary trequent renewal of the req isite 
puchligs. The nature of this part of the invention consists in extending the 
iravk through a@ stuffing-box, or its equivalent, in the end or head of the 
cylinder furthest from the crank to more than an ordinary distance, and pro- 
Viding such extended portion of the trunk outside of or beyond the end of the 
cylinder with a fixed guide or guides, parallel to the cylinder, in combination, 
with establishing the attachment of the connecting-rod with the trunk and 





piston at such a point that it works within or between the guides throughout 
the entire sirvke, or thereabouts, thereby not only ining a long g: 

rod to the reduction of its angle with the line of tve cylinder at and near half 
stroke, and consequent reduction of lateral pressure, but bringing the maximum 
of such rewaining pressure upon the guide or guides, instead of upon the sides 
of the cylinder, such construction also affording greater convenience for oiling 
and tl up the d attachment. The Second part of the 
inveution relates to a similar class of engine, and it consists in cunsiructing the 








| guide or guides outside of or beyond the end or ends of the engine cyl.uder of a 


close or cylindrical form, and arranging the packing or packings which prevent 
leakage at the trunk on or in the truna itself, and s0 a to move with the latter 
within the guide or guides, whereby the packing rings are made tw torm the 
slides within the guides, and whereby, for @ limited length of trunk, longer 
cylindrical guides may be used, and the engine made shorcer for a given lengin 
of stroke and guide, also the construction of the packing sunplided by dispensing 
with stuffing-boxes, glands, and bults in the ends of the guides. he Third 
part of the invention relates to a peculiar mode of hanging and driving or 
Operating tue valve which admits and exbausts steam from au engine. This 
imp vent is applicable not only to trunk but other engines, and to must or 
all descript ons of valves, Wuether C nical or Otherwise, the faces of which 
travel in the arc of a circle ; aud it consists in working the vaive by a rock 
shaft that has projecting from it a radial pin cyliudrical at its exuemity, 
which, fitting a cavity iu the valve, serves w drive the latter, aud to allow vi 
its self-adjusunent to preserve a Ught contact with it irrespective of the equal 
or uuequal wear of the rock shaft in its bearugs. The :ast teature of te 
invent ou relates to the packing or packings used tor the engine piston aud its 
trunk, or eituer, if the engine be of trunk turm or characier, or which may be 
used therefore if preferred to other packing, and which is also applicable to 
other engines and pistons or plungers geuerally, whether of engines, pumps, or 
other machines. This part of the iuvention reiers to that description of 
metallic packing rings which are kept tight by the pressure of the steam or 
other fluid by which the piston is driven, or which it is employed to move, and 
it cousists in a novel construction of such rings, whereby a tight fit both tuo 
the cylinder and to the body of the piston is insured, and a single ring made to 
keep the piston tight at its cross jut or division, as well as circumferentally. 

2515. D. JOY, Middlesboro’-on-Tes, “ Steam engines.” —Dated 29th September, 

1866. 

This invention relates to that class of engines usually designated as “* bigh 
and low pressure engines,” and consists, First, in running the pistons of the two 
cylinders or sets ot cylinders at speeds proporuonate to their pressures, that is 
to say, the iuventor ruus the high pressure cyliuders at a high speed, such as is 
due vo high pressure steam, aud the low pressure cylinders at a low speed due 
to tue pressure therein used; and he either cuupies We two pels by suitable 
gearing, or he drives a screw or twin screws w.th the one aud paddic with the 
other, of screws varivusly pitched and speeived; or paddies of differeut 
diameters, always arraugiog that each piston or set of pistuus shall have a 
speed suitable to the pressure it is worked at; or he gains whe difference of the 
spe ds by giving the high pressure cyiiuders a length of stroke, as compared 
with the jow pressure cylinders, to suil the pressures relaively , anu he carries 
on expansion in either set of cylinders, or in voth combiued, but he preiers it 
to be entirely effected in the high pressure cylinders, sSecundly, he arranges 
his jow pressure cylinder or cylinders, a8 is oidiualiy dove, Wuh condeusers, 
air pumps, and the other fiuings; or he uses the cylinders of existing low pres- 
sure engines, aud he adds the high pressure cylim.er or cylinders tramed sepa- 
rately, aud by preierence in wrought iron, and capable of being removed eure, 
still leaving the low pressure cylinder or pair of Cylinders entre, as an urdiuary 
engine ; aud he turther arranges the abuve fraumuings so that vy a slight moun 
he can throw the hgh pressure cylinder vui of gear with ube low pres ure 
engines aud screw or paddie shaits, aud run them separately as ordinary bigh 
pressure engines, exhausting into the chimney, for Working the crabs or dunkey 
pumps,—Not proceeded with. 


2508. J. S. JOHNSTONE. Blairlogie, “ Perthshire, ** Means for producing motive 
power, and the machinery or apparatus employed therefor.”—Dated 2th 
September, 1806 

This invention relates to the application of a certain property belonging to 

metals as a means for obtaining motive power, and the arrangement of appa- 
ratus for renderins such p:operty capable of producing consideravie mechanical 
effect, and consists as follows :—It has long been known that when two bars of 
meta! of different expansive powers are fastened together, so as to produce a 
compound bar, on having its temperature raised the bar itself assumes a form 
more and more curved as the temperature is raised, and regains its original 
form as soon as the temperature is lowered to the original temperature; this 
properly, then, is what is employed under this invention as the means for 
obtaining motive power. 


Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2456. A. V. NEWTON, Chancery-lane, London, “ Steering vessels.”—A communi~ 

cation.—Dated 24th September, 1866 

This invention cannot be described without reference to the drawings. 

2439. M. P W. BOULTON, Tew Park, Oxfordshire,“* Apparatus for employing 
the motive power of jets of fluid.”— Dated 26th September, 1866. 

When this invention is used for the purpose of propelling ships or vessels 
moving through water the apparatus and method employed are as follows :— 
The ship or vessei to be propelled carries within it a vessel in which aeriform 
fluid is generated or contained under pressure, and a jet of fluid issues from a 
nozzle or orifice communicating with this vessel. This jet issues into the water 
at the hinder part of the vessel in the direction in which it is desired to impel 
the vessel, or nearly in that direction, and produces a current of water also 
moving in like direction. The current thus produced impinges on a curved 
channel attached to the ship or vessel which it is desired to propel. it may be 
deflected by this surface through various augles, but it is best that it should be 
8o deflected as to be wurned backward so as to quit the surface in a direction 
conirary to that which it had before impinging on the surface. The pressure 
exerted by the curreut on the surface or body on which it impinges, and by 
which it is deflected, propels the ship or vessel, urging it to move in the direc- 
tion in which the pressure acts.—Not proceeded with. 

2495. J. C. BAYLEY and D. CAMPBELL, Robert-street, Adelphi, London, 
“* Sheathing of iron ships.” —Dated 27th September, 1866. 

This invention consists of having the sheets of zinc or other metals suffi- 
ciently large to admit of being folded over the edges of the iron plates corre- 
sponding therewith.— Not proceeded with. 

2498. J. E. THIBAULT, Brydges-street. Covent-garden, London, “ Preventing 
ships or vessels from ‘oundering by imparting additional buoyancy thereto.” 
—Dated 27th September, 1866. 

This invention has for its obj -ct improved means or appliances for imparting 
additional buoyancy to ships or vessels in case of necessity when at sea in order 
to prevent them from sinking or toundering, whereby the lives of the passengers 
and crew may be preserved. For this purpose, according to one pari of these 
improvements, the patentee constructs each berth or sleeping compartmen: so 
that when closed as described the whole of them may be readily converted into 
separate water-tight compartments containing atmospheric air in order to 
impart great additional buoyancy to the vesse] should there be any danger of 
the vessel foundering at sea, thus affording increased security for preserving 
the lives of the passengers and crew. 

2509. J. H. JOHNSON, Lincoin’s-inn-fields, London, “ Railway switches.”—A com- 
munication.—Dated 28th September, 1866. 

This invention consists of a peculiar arrangement and combination of switch 
and frog rails in respect to the permanent rails of the main track of a railway 
and to those of a turn-out or siding, so that the carriages may traverse freely 
along the main track, or be directed from the latter to the turn-out, or from 
the turn-out to the main track; also in connecting together the switch rails 
and frog rails, 80 that they may be operated simultaneously; also in rendering 
the switch rails and frog rails seif-moving, so as to leave the main track unin- 
terrupted after a further use of the siding is unnecessary. The switch rails are 
hinged at one end to the track, so that the opposite ends may be moved to 
coincide with the permanent rails of the main track, or moved to coincide with 
the permanent rails of the turn-out or siaing. Two frog wheels are employed, 
the one being hinged to the track adjacent to the permanent rail of the turn-out 
and the Jatier hinged near the same point to the adjacent rail of che main 
track. These trog rails are connected together and can Le moved to and fro 
simultaneou-ly to a p sition for opening either the main line or the turn-out, 
It is important that the switch and frog rails should be operated simultaneously. 
This the inventor effects in the present instance as follows :—The two switch 
rails are connected by a rod to one arm of a bell-crank lever, the outer arm of 
which is connected by a rod to one arm of an ordinary horizontal lever, the 
other arm of the latter being connected by a rod to one arm of a bell-crank 
lever and the other arm of this lever is connected by a rod to the switch rails. 
The ordina:y lever is secured to a vertical shaft which is arranged to turn in a 
suitable standard, and which is provided with a band-wheel, vo that on turaing 
the laiter the desired movements to the two positions described may he im- 
parted to the switch and frog rails simultaneously. It is alsu important that 
afer the switch aud fog rails have been moved in order to permit the carriages 
to pass from the main track to the turn-out or vice versd, and after further u-e 
of the turn-out is not required the switch rails and frog rails should of them- 
8 Ives move back so tha: the travel on the main track may not be interrupied, 
and so that no accident may occur. In order that this may be effectually 
accomplished it is proposed to make the standard in the torm of a hollow 
column and to surround the vertical shaft with a strong spiral spring, or a 
we ght and lever may be used, one end of which spring is secured to the 
coiumn and the other to the shaft, the spring being such that it will, through 
the medium ot the rods and levers de-ciibed, restore the sw.tch and frog rails 
to their proper positions.—Not proceeded with. 

2510 C. FOX, Clifton, Bristol, ** A safety belt or apparatus for use in travelling 
to prevent injury from concussions or otherwise.”—Dated 2th September, 
Isb6. 

This imp d belt or app is constructed as follows :—The inventor 
takes a belt or strap, by preference of elastic material, two or three inches wide, 
more or less, and strong enough to resist the momentum of a very heavy person. 














This belt or strap is provided with a clasp, buckle, or other , and is 
carried in front over a pad or shield of convenient size or shape, say oval 6in- 
high and 10in. long. This or shield may be made of mil:board, or other 
suitable material, stuffed on the inner side to give additional protection, and 
stiffened by strips of whalebone or other rials. From the midde of the 
back of the belt or strap he carries a band, by p eference élastic, over a roller 
let in flu-h with the back of the seat about on a tevel with the waist of the 
wearer, and he leads the end of this band to a pin or catch below, eo that the 
wearer may have, if desired, say i2in. or idiu. loose, and so hat he may 
tighten and fasten the band when required by drawing it uown over the roller. 
To afford means of adjusting the a)paratus to suit persons of different height, 
the roller may be fitted in a neck o', say, 5in. high, in which it can be moved 
up or down as required. Or instead of a roller and rack several pins or small 
rods for the band to pass over may be sunk in the back of the seat at, say, an 
inch apart. When a rack is employed it may be hinged at the top of one side 
and held at the bottom of this side by a spring; and the pin on which the 
roller turns may be made square at the ends, so that it may be easily placed 
and held at the required height in the rack. The belt or strap is made adjust- 
able in any convenient mauner to fit persons of difierent widths of waist.— Not 
proceeded with, 








Class 3.—FABRICS. 

Including Mechinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

2459. W. HUNTER, Liverpool, “ Machinery for isting, separating, and 
combing tarred ropes for oakum and for dressing hemp, flax, Manilla, 
jute, &c.”—Dated 24th September, 1866. 

This invention cannot be descrived without reference to the drawings. 

2461. C. E. BROOMAN, Fleet-street, London, ** Lace hinery."—A 
tion.— Dated 25th Seplember , 1606. 

This invention cannot be described without reference to the drawings. 

2462. J LAWSON and E. J. Fitton, Leeds, “ Machinery for preparing and 
spinning flax, &c.” —Dated 25th September, 100. é 

The pateu ees claim the arranging of the apparatus for weighting or pressing 
together the tup pressing rollers and delivery rulie’ of preparing and spinuing 
frames in such manner that the raising of the weight levers seis free the 
hangers, 80 that they can at once be lifted out, and the lowering the weight 
levers causes them to re engage with the hangers, as desc:ibed. 

2465. A. STEVEN, Glasgow, * Apparatus for elevating or conveying yarns, dc.” — 
Dated 25th September, 1860. 

This invention cannut ve described without reference to the drawings, 
2481. H. A. BONNEVILLE, Porchester-terrace, Bay . ** Machinery for 
carding wool, &c.'—A communication. —Dated 26th September, i906. 

This imvention relates to an apparatus for oiling or ubumecting wool or 
other fibrous materials during the process of carding, and consists in placing 
near the scrivbler, aud above the endiess cloth which supplies the scribbvler, 
four brushes fixed on the periphery of a cylinder, the rutativn of which is 
actuated by the motive power of the machine, These vrushes as they revolve 
rub une after another against a fixed blade, on which the oil or other liquid 
falls all along, and is thus projected tar and wide upon the surtace of the 
material spread on the endless cloth. The liquid is spilt on the entire super- 
ficies of the fixed blade by oue of the fluted edges of a lite fixed reservoir 
placed above, and which is itself supplied by a larger reservoir, which 
gradually upsets as the endless cloth moves on by means of a series of tootued 
wheels and racks conmecied with and actuated by the cylinder which sets in 
motion the endless cluth. 

2432. H. A. BONNEVILLE, Porchester-terrace, Bayswater, ‘ Machinery for 
weaving wool, dc.” —A communication. — Dated zoth September, 1366 

This invention consists in substituting for the means employed up to the 
pres+nt time in forming isolated sur aces of wool and other fibrous maverials 
for the making of the thread in weaving machines, an apparaws placed in 
front of the main cyl.nder supplying the - offer, aud between the two the said 
apparatus consisting in two uprights or supports fastened on to the frame of 

he machine, to which are fixed, a: equal distances trom each other, like steel 

blaves, more or less large, according to the thickness of the thread to be 
obtained, and which prevent the deposit of the fibrous material by the main 
cylinder on these parts of the doffer facing them, so th«t the Gbrous material 
deposited on'y in the intervals existing between the blades coustitutes a wore 
regular surface for the making of each thread. 

2497. H. E. GILLES, Old Broad-street, London, “ Processes and machinery for 
producing fibres suttable for being spum from rags or remnants of woven or 
other tertile fabrics made of silk, wool, cotton, &c."—Dated 2ith September, 
1366. 

The patentee claims the use of the apparatus consisting of a series of travel- 
ling brushes and a revolving brush combined with the other parts of the 
machine for disintegrating fabrics composed of one material, as described ; 
and the application of sucn apparatus to compound fabrics; and the separa- 
tion of the different descriptions of fibres of which such fabrics are composed, 
all in the manner described. 

2501. J. A. CHAUFOURIER, Paris, “ Self-feeding cotton gins."—Dated 27th 
September, 1566. 

This invention consists. First, in a self-feed of the raw material which is to 
be ginued or shelled. This self-feeding by the parts of the machine is a very 
advantageous substitute for the manual feed, as heretofore used ; besides, it 
reduces he manual .abour of the operator, and finally, the effective work of 
the machine is far ...re consideravie. § diy, in an arrange t of the 
parts which per ts of using shelling or picking cylinders o: any length. 
Thirdly. in a new application to cotton gins of a self-acting blower or venti- 
lator injecting cold air for the purpose of cooling the shelling cyiinders and 
other working paris, and prevencing the cotton fr.m being overheated. This 
new applicati n is chiefly intended for long staple cotton gins, in which 
machines ‘he drawing drum bas but a small diameter, a.d bas imparied tw it 
a very rapid rotary motion. In short staple cotton gins the use of a blower is 
quite useless, as the drawing drum is of a comparatively larger diamecer, aud 
it is, besides, hollow and pierced with holes which admit the surrounding veuti- 
lating air, whereby the insides are covled. Fourtoly, in the use, as regards 
short staple cotton gins of a stretcher or endless band whereby are both at 
once effected the drawing or stretching of the shelled cotton and the cleaning 
of the shelling cylinder. In this new self-feeding or distributing machine the 
raw material is placed in a hopper placed on the machiue for that purpose. 
At the bottom of this hopper is fitted a movable comb or rack oscillating rouad 
an axis or shafi, and raising up the material sv as w make the release of the 
feed easier, and prevent th cotton from being obstructed. The shelling or 
ginning parts are next or below the bottom of the hopper. Cotton is intro- 
duced in an intermittent but regular way by means of a 8 cond comb or driving 
rack, which is, like the former, movable On its axis and operated by the 
machine. The patentee claims arranging in his machine any uamber of 
shelling or picking cylinders worked by the same motor, and inten ted to 
double, treble, and even quadruplicate the effective work of the machiue. 


2503. E. B. BIGELOW, United States, “ Power looms.” —Dated 2ith September 
1866. 














This invention has for its object improvements such as will g've greater 
efficiency and economy in the use of the power loom. It relates, Firs:, tu the 
mode of engaging the driving pulley with the driving sha't, an. of disengaging 
the same, whereby the loom may be easily put in motion and quickiy topped, 
without a heavy shock to the machinery. Secondly, to the mode of connect- 
ing the driving pulley with the loom, whereby a reverse motion may be given 
to the loom to put it into any desired position, Thirdly, to the apparatus for 
stopping or starting the loom, whereby the loom shipper, the weft stop motion, 
the shuttle protector, the stopping break, and the driving pulley are brought 
into suitable co-operative action. Fourthly, to the mode of stopping the loom 
at varied intervals for changing the shuttle by band, and also for regulating 
the time of ch ing them ically. And. Fifthly, to the mode of giving 
out the warps aad of taking up the cloth. The details of the invention are 
very voluminous, and cannot be fully described without reference to the 
diawings. 








Class 4.—AGRICULTURE. 

Including Agricultural Engines, Windl , Implements, Flour 

Mills, &c. 

2486. J. Y. BETTS, Coventry, ‘Drying corn and other agricultural produce in the 
straw.” —Dated 26th September , 1866. 

The object of this invention is to facilitate the harvesting of corn and other 
agricultural produce in wet seasons, and thereby to prevent the deterioration 
or destruction of grain and other crops from the effects of moisture. To this 
end the patentee proposes, First, to stack the reaped crop in its wet, moist, or 
undried state, either in the open air or under cover, taking care, however, 
when the crop is stacked in the open air to protect it from the weather by 
thatch or otherwise as heretofore. {n forming the stack or rick be torms a 
cavity constituting an air channel in or near the centre thereof, and inserts a 
pipe of say 10in, diameter, or builds up the stack or rick around a pipe or air 
trunk pierced with holes in every side, or formed of open wood or irouwork, 
but closed at top. With this main or ceutral air trunk he proposes, in some 
cases, to connect branch pipes similarly constructed 


2505. M. RIDLEY, W. PAWSON, and C. BASKER, Grantham, “Apparatus yor 
raising and stacking straw, &c.”—Dated w3th September, 1866. 

This invention relates to that class of machines for stacking straw in which 
the straw or other agricultural produce is raised by meaus of carriers armed 
with prongs or teeth working in a trough and actuated by enuless bands or 
chains, and consists, Firstly, of a single revolving eudless cord, chain, or band, 
to which tue carriers are attached centricaliy, while steadying cords from the 
miin cord or chain are attached to the outer ends of the carriers, by which 
means an advantageous amount of play is given to the carriers. The improve- 
ments consist, Secondly, of an improved method of arranging the apparatus 
for raising the trough and carriers as the stack increases m height. A tached 
to and passing from side to side beneath the trough—which is pivotted at its 
lower end—is a spindle, on the outer ends of which are two pinions working 
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into racks on an upright jointed frame, the !ower ends of which rest on the 
botiom rails of the machine. Motion is given to the raising pinions by means 
of an endless screw or bevel wheel, the spindie of which reaches down to the 
lower part of the trough, so as to be within reach of the operator. The turn- 
ing of this spindle increases or diminishes the angle, and, consequentiy, the 
height of the trough. Motion may be given to the endless cord or chain by 
any of the usual methods.—Vot proceeded with, 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &e. 
2453. R. KUNSTMANN, City-road, London, “ Drying solid substances.”—Dated 
24th September, 1866 

The patentee claims, First, drying bricks or other articles or substances by 
means of currents of air, mixed, regulated, and distributed in a chamber 
wherein a partial vacuum is maintained, substantially as described. Secondly, 
drying bricks or other articles or substaices by currents of air or steam in a 
chamber wherein a slight pressure is maintained, substantially as described. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
2417. H. CARTER and G. H. EDWARDS, Dempsey-street, London, “ Breech- 
loading fire-arms.’— Dated .0th September’, 1866. 

For clo ing breech-loading fire arms the patentees employ a sliding plug or 
piston, which always remains in the line of the barrel; this plug or piston, 
which is of some ce: nsiderable length, is fitted and slides in a cylinder screwed 
onto the breech end of the barrel, or it may be otherwise connected or form a 
continuation thereof. The nose end of this plug is fitted to the breech at the 
rear end of the bore, and enters therein, say half an inch; it is furnished with 
a thumb or hand lever, by which the plug is manwuvred. An opening is cut 
in the top or side of the cylinder, just in rear of te breech, of sufficient size to 
admit of the cartridge being dropped in ; the thumb lever projects through this 
opening, and may be slid therein, mov ng together with the plug the length 
necessary to admit of the cartridge ; at the fore end of this opeuing is a s!ot ex- 
tending sideways, into which the neck of the thumb lever enters when the 
breech is closed, the plug moving and being held up to the bore in the manner 
of a bayonet joint. Diametrically opposite to this fastening the patentees pro- 
vide parts forming a second bayonet fastening, constituted by a longitudinal 
groove cut in the plug or piston the length necessary for its travel, ard a lateral 
extension at the back end which receiv's a stud projecting from the inner 
surface of the cylinder, thus providing a double hold and abutment for the plug. 
The thumb lever may be provided with a spring catch when in the locked and 
closed position, which catch it is necessary to release before the lever can be 
moved. This, however, can be done by the same act of gripping or pressing 
the lever, the detent being in part in the lever, for the purpose of unlocking and 
opening the breecls; but the patentees prefer a spring obstruction which merely 
offers a certain amount of resistance to moving the lever either in the ore 
direction or the other. The plug or piston is divided into two parts, which abut 
end to end in the form of a screw, so that. if one be partially rotated and the 
other be stationary, they will recede a little from each other; the striker rod 
(being for central fire cartridges) is fixed to the rear and short part of the 
plug, constituting the hammer, while it passes up a hole in the centre of the 
front part of the plug. The cock or detent of the plug is mounted on a fulcrum 
supported from the under part of the cylinder, the nose of the said c ck enter- 
ing through a slot th-rein, and at the proper time entering a notch in the back 
end of the plug, thereby holding it and the striker rod at full cock. The tail 
end of the cock or detent lever is carried forward towards and under that part 
of the cylinder at which the cartridge is inserted ; this lever, as also the sear, 
are acted on by springs—as is usual in ordinary guns. The sear is mounted on 
an axis and supported between the cylinder and the cock, a pin projecting from 
the rear part of the plug takes effect on the tail end of the sear in cocking the 
gun, causing it to cant or turn over, whereby it allows the cock or detent to 
advance and enter the notch in the striker part of the plog, whereby it is held 
until discharged by the trigger. The patentees make the foot of the sear of 
such form that it bears with a flat surface on the arm of the cock when the 
tail end thereof is raised by the trigger, that point of the sear which is thrown 
over and rubs on the arm of the cock in the act of cocking the gun being of a 
right angular form; this point also forms a stop for the sear when it resumes 
its position in discharging the gun, it coming against a right-angled shoulder 
on the cock lever. The action of loading this gun is simple and is a3 follows :— 
After discharging, when it is desired to re oad, it is simply necessary to 
partially rotate the fore part of the plug or piston (the rear part being 
hindered from rotating by a pin traversing a g.oove), by the thumb lever 
before mentioned, say the tenth part of a turn, more or less, the lever being 
released from its catch at same time by gripping or pressing on the lever as 
before mentioned, say, the tenth part of a turn. more or less, the lever, as 
before mentioned, when rotated sufficiently to release the lever from the abut- 
ment it is simply slid back the distance to admit the cartridge, which is 
inserted at the opening as before mentioned; the plug is now turned to the 
closed position by the reverse movement pushing the cartridge before it into the 
barrel. 





Class 7.—FURNITURE AND CLOTHING. 
Induding Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

2163. W. E. NEWTON, Chancery-lane, London, ** Cornets, 4 ¢."—A communica- 

tion —Dated 252h September, 1856. 

The patentee claims the form given to the instrument, as described. by 
means of which the sand is discharged from the bell in an upward direction, 
the weight of the instrument being allowed to rest on the shoulder of the 
performer, whilst the part to be held by the left hand and the keys are in 
front in positions which will enable the performer to have an easy control 
thereof, as described. He also claims the rotat ing water valve and its case, in 
combination with, and located at the lower part of, the curved pipe be ween 
the mouth piece tube and the tone valve tube, as and for the purpose described. 
He also claims making the tone valve cases each of one piece of metal, without 
seams or joints, and connected with the instrument, as and for the purpose 
described. And he also claims the india-rubber segment stops attached to thg 
inner face of the cap plate of the vaive cases in combination with the rotatine 
valves, as and for the purpose described. 

2471. H. STARR, Cheapside, London, “ Improvement in lamps for, and in the 
mode of, burning volatile oils, spirits, and other fluids.” —A communication, 
—Dated 25th September, 1866. 

The nature of this invention consists in the peculiar construction of a lamp 
for burning volatile oils, spirits, and other fluids, and in the ab-orption and re- 
tention within the lamp of the illuminating material by means of cotton, 
wool, or other substa..ces, whereby a safer, better, and more economical light 
is produced.—Not proceeded with. 





Class 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


24th September, 1806. 

The patentee claims, First. the employment of crystallised carbon in the 
manufacture of steel, as set forth; Secondly, the use and applicaton of 
**boron” in the manufacture of steel, as set furth; Thirdly, the treatment and 
manutacture of iron and steel in the manner set forth. 

2454. J. GaMGEE. Queen’s-road, Bayswater, and A. GAMGEE, M.D., Edin- 
burgh, “ Slaughtering of animals with a view to the preservation of their 
bodies as articles of food.”— Dated 24th September, 180. 

This invention relates to a mode of slaughtering animals that are destined 
for human food with a view to the preservation of their bodies fur future use as 
such food, and also to a new method of preserving animal and vegetable sub- 
stances from decay. The animals whose flesh is to be preserved are, when 
this is possible, killed by cau-ing them to inhale carbonic oxide gas, which may 


be generated by the action of heat on a mixture of sulphuric and oxalic acids, | 


or ot sulphuric acid and ferrocyanide of potassium, or by any other method 
which yields carbonic oxide gas. The animals are then bled and dressed in the 
usual way, and the flesh may then be sold as human food; and even if it has 
travelled any distance it will retain a fresh and bright appearance longer than 
ordinary killed meat. ‘The flesh of animals slaughtered with the aid of car- 
bonic oxide gas, or of animals slaughtered in the usual way, may further be 
preserved as follows:—First, by being placed in a closed chamber or vessel 
containing carbonic oxide gas 
and air or other gas or vapour for a period varying from two to 
twenty-four hours, with a view to a complete action on the meat 
and its juices. Secondly, by simple fumigation of the entire carcase, or 
portions of the carcase, after the action of carbonic oxide, by means of sul- 
phurous acid gas alone, or in combination with hydrochloric gas. Thirdly, the 
fiesh to be preserved may be placed in an air-tight ves-el of iron, tin, or other 
material, and provided with two tubes, whereby the at -ospheric air may be 
withdrawn by means of an air-pump or other sufficient means for securing a 
vacuuu,. Having thus exhausted the vessel, the patentees allow pure car- 
bonic oxi e to flow into the vessel, and tien add sulphurous acid gas in the 
proportion of about twenty to thirty cubic inches to each pound of meat to be 
preserved. Ilaving thus secured that nothing but carbonic oxide and sul- 


phurous acid gases surround the meat, the vessel is hermetically closed by 
squeezing and soluering the tubes above mentioned. 
2460. W. CORMACK, Commercial-road, London, “ Apparatus for effecting the 
+ revivification of animal charcoal,”—~Dated 25th September, 1866. 
The object of this invention is to effect revivification in less time and at less 
expense than by calcining or burning, and the inventor accomplishes this by 
passing superheated steam through or amongst a mass of the inert charcoa 


alone, or u mixture of carbonic oxide | 





the said charcoal being contained in apparatus constructed substantially as 

herei:after described. A metullic or other vessel of a cylindrical or other 

shay. 13 employed to contain the inert charcoal. The said vessel is provided 

with Joors at the filling and emptying ends, and is placed, preferably, in a 

vertical position, and s¢t in brickwork, so that the heat can, when desired, be 

Aappi.cd externally. Atthe top of the charcoul vessel superheated steam is 

ada'tod through pipes into a perforated aistributor or its equivalent, so as to 

causc the steam to permeate the whole mass, and at the bottom there is a pipe 
or j»pes for conveying away the steam, gases, colouring, and other matters, as 
well us a pipe for any water of condensation.—Not proceeded with. 

4467 W. NEILL, jun., Bold, near St. Helen's, and P. SMITH, Liverpool, 
‘* Manufacture of chloride of lime or bleaching powder.”—Dated 28th 
September, 1866. 

Th‘s invention consists in the employment of an exhauster for transferring 
chlorine gas used in the manufacture of chloride of lime or bleaching powder 
from one chamber to another, or from the stills in which the gas is produced 
to the chambers or receivers. By these means the gas not taken up by the 
lime ts economised by being brought into contact with a fresh quantity of lime, 
and the nuisance arising from its escape is avoided. Any suitable exhauster 
may he employed, but at present, the inventors propose to use a hydraulic ap- 
paraiu3 constructed after the manner of two gasometers, which, by vibrating 
up 2 centre, act as pamps.— Not proceeded with. 

2470. G. E. VANDERBURGH, New) York, ** Composition and production of arti- 
ficial stone, cements, &c "—Dated 25th September, 1866. 

The patentee claims the production of artificial stones, blocks, tiles, pipes, or 
other devices, which are formed and moulded out of a composition of silicate 
of lime and sand with or without other ingredients, when the said silicate of 
lime js produced in bination with the sand, substantially in the manner 
described. He also claims as a new and useful process the application of heat 
to a moistened admixture of caustic quick lime and silex, with or without other 
ingredients, so as to hasten and perfect thereby the producticn of silicate of 
lime in the composition, substantially in the manner and for the purposes set 
forth. He ciaims likewise the use and apulication of saturated or superheated 
steam to and in combination with an ad.nixture of silex and lime, with or 
Without other ingredients for the purpose of promoting the formation of 
Silicate of lime in the mass, substantially in the manner set forth and described, 
2172. J. J. LUNDY, Leith, “ Improvements in the treatment of the residues re- 

sulting from and obtained in the purification and distillation of mineral 
oils for the purpose of utilising the same.” Dated 25th September, 1866. 

This iavention relates to the treatment of the residual matters resulting 
from and obtained in the purification and distillation of mineral oils, when 
such o'1s are treated with acid or soda. One of tnese improved methods con- 
sists in mixing the acid tar with a sufficient quantity of guicklime, slaked 
lime chalk, whiting, Paris white, or some other carbonate of lime, 30 as to 
neutralise the acid contained therein. For some purposes the inventor prefers 
to empioy these bodies in the state of powder ; they may be mixed in an oridi- 
nary mixer or agitator. The acid tar thus neutral:sed may then be redistilled, 
or it may be used for making artiticial fuel, or for other purposes for which it 
was previously inapplicable ; or it may be boiled down in an open boiier to any 
degree of hardness required —Not proceeded with. 

2473 J. HAMILTON. Glasgow, ** Manufacture of fuel for heating purposes.” — 
Dated 25th September, 1866. 

In manufacturing this improved fuel for heating purposes the materials men- 
tioned below are mixed in the following proportions, which have been found 
to produce good results:-One ton of finely sifted anthracite coal, or other 
screened o1 pulverised bituminous coal, known as duff or culm; two hundred- 
weight of sawdust, and forty gallons of heated coal tar, or other material, such 
as the still * bottoms” or residuum left after the distillation of mineral oils.— 
Not proceeded with. 

2478. T. AMEY, Petersfield, Hants,“ Preserving mitk.”"—Dated 26th September, 
i856. 

This invention consists in the evaporation of the watery particles of milk by 
exposing thin layers of the milk to the action of adry or heated blast of air, oc 
simmiy to the action of the atmosphere itself, if dry, on the surface of a re- 
vo'ving or rotating cylinder, afterwards grinding the residuum to powder. 
2479. J. C. SELLARS, Birkenhead, “ [inproved metal-founders’ blacking, 

node of treating or preparing the same.” —Dated 26th September, 1866. 

A*ter all the condensible and gaseous portions and products of liquid and 
Other liqueflable at low temperature hydrocarbons, such as petroleum, paraffin, 
coa!, shale, and other minera! oils and tars, asphalte and bitumen, have been 
disti!led or driven off by heat, there is left in the still a dry residue or coke 
consisting principally, if not entirely, of carbon. The patentee makes metal- 
founders’ blacking, that is to say, blacking for coating the inner surfaces of 
moulds to receive liquid metal for mixing with loam, and for the ordinary uses 
to wnich metal founders at present apply charcoal, of the said residue or coke, 
and thereby atilise it. 

2480. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ Transmitting fac 
simile copies of writings and drawings by means of electric currents."—A 
communication.— Dated 26th September, 1866. 

The patentee claims the transmission of fac simile copies of writings and 
drawings by means of electric currents, without having recourse to chemical 
means, and the apparatus connected therewith disposed and arranged as 
described. 

2196, A. V. NEWTON, Chancery-lane, London,“ Distilling petroleum and other 
oils."——A communication. —Dated 27th September, | 866. 

The patentee ciaims admitting air or gas into the goose neck or exit pipe of 
the still, and varying the point of admission as the process of distillation pro- 
gresses, as described. 





and 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetiec Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
2513. W. CLARK. Chancery-lane, London, * Means of reproducing signs, 
characters, and other marks in the transmission of messages and signals by 
= telegraph apparatus."—A communication.— Dated 28th September, 


66. 

Tt is well known that electro-chemical apparatuses are based on the pro- 
perty possessed by s»lutions of certain salts such as peroxide of manganese, 
cyavide of potassium, and others of becoming deposed by the electric current, 
and tzaving c loured marks on paper impregnable with these solutions. For 
this purpose the transmitting apparatus is furnished with a strip or sheet of 
paper or metal, on which is trac-d, with a gummy ink or other matter being 
a non-conductor of electricity, the telegram design. sign, or other marks to be 
transmitted, while the receiving apparatus is provided with a metallic or paper 
Strip or sheet steeped in one of the above-mentioned solution-, and on which 
are reproduced the marks on the strip or sheet of the transmitting apparatus. 
The strip or sheet, however, does not serve for the re-transmission of the 
marxs, which would be of great advantage for a telegraph line having several 
Teiays; and the present invention has for its ohject to produce at the station of 
the receiving apparatus the telezrams, designs, signs, or characters whatsoever 
traced in an insulated matter, or rice versd, on a paper or metallic conductor 
of electricity, or vice versdé, which striv or sheet may serve again as a trans- 
mitter to another receiving apparatus at a further station, at which a similar 
repredaction may take place and so on until the message, signs, or characters 
arrive at the station where they are to be permanentl. fixed on a suitable 
strip or sheet of paper or metal decomposable by the electric current.—Not 





| proceeded with. 
pat . 6 Rimetes lea ‘ 
2452. J. CALVERT, Strand, London, “ Manufacture of iron and steel.”—Dated | 2514. W. CLARK, Chancery-lane, London, “ Electric telegraphs.”—A communi- 


cation. Dated 2kth September, 186. 
This invention cannot be described without reference to the drawings. 





Class 10.-MISCELLANEOUS. 

Including all Specifications net found under the preceding heads. 
2344. M J. HAINES, Bristol, “ Leather straps or driving bands.”—Dated \2th 

Seplember, 866. 

In performing this invention the respective ends of the pieces of leather 
which it ia desired to unite are cut with tongues and corre-ponding recesses of 
a deep vandyke or V form, the number of tongues and recesses being deter- 
mined by the width of the leather. The respective tongues and recesses are 
se proportioned that they will fit accurately into each other, the surfaces being 
perfectly smooth and level. The several edges of the tongues and recesses are 
then secured to each other by sewing the same together with a thread or 


| threads of any suitable material, the stitches being made in the thickness of 





the leather, and not passing through from one side thereof to the other. A 
slight channel is cut parallel to the edves of the respective tongues and recesses 
to receive the stitches, in crder that the thread or threads employed may not 
project above the surface of the strap or band.— Not proceeded with. 

2336. W. E. GEDGR, Wellington-street, Strand, London, “ Apparatus for 
manufacturing leather straps, belts, or bands for driving machinery, &c."— 
A communication.—Dated \\th September, 1»66: 

This invention cannot be described without reference to the drawings. 

2340. W. E. GEDGE, Wellington-street, Strand, London, ** An improved indicator 
or register.” —A communication.— Dated 12th September, \>66. 

This improved indicator or register is applicable to all vehicles and 
machinery susceptible of a greater or lesser number of revolutions in a given 
time. This indicator may be constructed as follows :—A box in which is fitted 
a bellows is fixed on to the axle of a v-h cle, or on the frame of a machine, and 
at each revolution of the wheel, or of the fly-wheel, the little shaft of the bellows 
receives an impulsion by means of the spindle fixed in the whe 1, and thus puts 
in motion a column of air icating with the ind and thereby set 
its wheelwork in motion. 

2334. F. A. PAGET, Seymour Chambers, York-buildings, Adelphi, London, “ Im- 
pr ts in the ing parts of machinery and structures liable to 
impulsive forces,” —Dated \\th September, 1866. 

The connecting parts, such as bolts and rivets, of machinery and structures, 
when subjected to impulsive forces, are peculiarly liable to fracture. The 
inventor obviates this danger by causing the given impulsive force to act 
through a n distance, which he effects by so proportioning the connecting 











part or parts, and by so adjusting certain contrivances described in the letters 
patent granted to him on the 29th May, 1865, that such connecting part or 
parts can stretch and yield in the direction of the impulsive strain or strains. 
By this greater extension, according to known principles, less substance is 
required in the given connecting part to resist distortion and rupture. The 
way in which an ordinary screwed bolt is proportioned renders it pecul' 
liable to snap at its screwed end under the action of an impulsive force acting 
parallel to the longitudinal axis. One means whereby the inventor obviates 
this is by making the cross-sectional area of the shank of the bolt equal to that 
of the threaded portion, which he effects by forming the shank hollow, and 
making the threaded part and the head solid. It will be observed that this 
invention is of importance in the fixing of armour plates. — Not proceeded with, 
2345. S. WOODALL, Dudley, Worcester, and J. M. VAN WINKLE, Laurence 

Pountney-hill, London, * Uniting and securing the ends of bands or hoops 

designed for baling cotton, wool, &c.”"— Dated 12th September, \866. 

This invention cannot be described without reference to the drawings. 


2346. T. WHEELHOUSE, Manchester, “ Apparatus for sanitary purposes.” 
Dated 12th September, 1866. ad — 

This invention cannot be described without reference to the drawings. 

2347. E. H. AYDON, Great Queen-street, Westminster, and E. POCOcK, Clapham. 
square, London, ** Machinery for cutt'ng rags, ropes, and other articles Sor 
paper making, &c.”"— Dated 12th September, 1866. 

According to this invention the inventors make use of a series of circular 
Knives fixed upon and revolving with a shaft, and kept at any required dis. 
tance apart by means of washers or distance pieces placed between them, and 
capable of being readily removed when it is required to substitute others for 
them, so as to change the distances between the knives. Each knife is steadied 
at two or more points of its circumference near tv the part at which the cutting 
takes place, by n.eans of blocks of wood, metal, or other material, between 
which it works, and which assist also in maintaining its edge. The rags or 
other articles to be cut are introduced into the machine by means of a hopper 
or sloping mouth, whereby they are guided on to an endless web or belt, 
between which and a revolving fluted or roughened roller they are drawn 
onward to the knifes, and after passing between them so as to be cut as re- 
quired, are discharged from the machine —Not proceeded with. 


2350. E. PHILLIPS and J. HOWIE, Manchester,“ Apparatus to be employed in 
cutting textile fabrics.” — Dated 13th September, is60. 

This invention is designed fur the purpose of cutting into shapes, designs, 
or patterns, textile fabrics or paper, and also for cutting into uniform blocks or 
slabs hard substances such as marble; and the improvements consist in the 
novel employment and use of an endless steel blade distended hetween two 
pulleys driven by gearing, the whole being mounted in suit ble b earings, 
The endless steel blade passes around and is carried by two pulleys, the upper 
one of which is capable of being adjusted by a screw and slide, in order that 
4 suitable tension may be given to the said blade, and also that it may work 
with greater accuracy and precision. This top adjustable pulley is supported 
upon elastic bearings by which means it is caused slightly to yield so as to suit 
itself to the varying qualities of material to be cut; the bottom pulley around 
which the blade passes is driven by pulley and strap, thereby giving mot on to 
the knife or blade and top pulley. In the intermediate space between the 
top and bottom pulleys a table or platform is provided, in which a slot is 
formed through which the cutting knife in its downward passage ruas, Thus, 
when it is desired to cut textile fabrics into shapes which are afterwards 
employed to form garments, they are placed on the table and presented to the 
continuous cutting edge of the knife, which severs or cuts the same into the 
design, pattern, or shape desired. In cutting stone, marble, or other hard and 
similar substances, the endless knife is arranged so as to run in a horizontal 
direction, and to be drawn by bevel or other suitable gearing. The table or 
platform upon which the block or slab to be cut is so arranged that the 
weizht or bulk of material under operation is counterbalanced by weights con- 
nected by chains running over pulleys with the table; or the table may be 
raised by means of a screw rack and hammer or other equivalent, actuated 
from any convenient position of the machine through the medium of a ratchet 
and pawl. 

2338 R. A. E. ScoTt, Com. R.N., Lewisham,“ Improvements applicable to gu 
carriages and platforms or slides.” — Dated \\th September, 1866. 

This invention consists in placing bauiks of wood or iron plates along the 
sides of platforms or slides instead of along the centre, as at present, thereby 
leaving the central part clear for the other appliances required to work the 
gun. By this arrangement the frictional surfaces acted upon by the plates and 
arms, levers, or other appliances of the compressor suspended from the carriage, 
may be increased to any extent that is requisite for checking the gun's recoil 
with certainty and ease. Another improvement relates to the adaptation of a 
self-acting compressor or apparatus which is brought into action by the recoil 
ofthe gun. The baulks or plates of wood along the sides of the slides or plat- 
forms are to have wedged-shaped ends towar 's the front, and compression will 
result from the plates and arms, levers, or other appliances suspended from the 
carriage, running into and along the inclined planes or wedge-shaped ends, 
and becoming tightened immediately after the discharge of the gun. A con- 
venient mode of adapting the compressor consists in the use of a right and left- 
handed screw, working in nuts fitted to t»e upper ends of the compressor levers, 
The nut on the outside of the carriage is used for regulating the amount of 
compression required, and a lever on the inner end of the screw connects it 
with a shaft. One end of the shaft projects out of the carriage and carries a 
socket or a lever, while the other end works the clutch in connection with the 
endless chain or other ranning-in-and-out gear. A further rod may be used to 
connect the shaft with the lever or lever socket of the rear eccentric roller, 80 as 
to cause the various operations of tightening and slackening. the compression 
of clutching and releasing the chain or uther running-in-and-out gear, and 
raising the carriage on its rollers and lowering it off them to take place 
simultaneously, thereby obviating the danger of either of these operations being 
forgotten. The invention further consists in adapting the endless chain or 
other running-in-and-out gear to the centre of the slide to which alone it is to 
be suspended or fixed. By this means only a single endless chain and set of 
gear will be required. The mvention further relates to a plan of reducing 
the jar or shock to which metal gun carriages are exposed at every explosion 
of the charge. This reduction of shock is effected by placing wood under the 
trunnions of the gun, either for the rass or other b arings to rest upon, or 
else for the trannion itself to rest upon without the interposition of metal or 
cther bearings. The wood is confined between two metal projections or 
supports from the carriage so asto prevent it from splitting. Another improve- 
ment consists in interposinz wood vetween the metal slide and its front or 
rear rollers, or other parts which rest upon the deck or upon racers. By these 
means the shock of the explosion will be greatly reduced or counteracted, and 
thereby sudden and violent strains upon the deck or framing of the ship will be 
prevented. 

2353. F. G@. A. HORSTMANN, Bath, “A new or improved mode of obtaining 
motive power, which power can ba used for winding clocks, time pieces, and 
other mechanism, and also for ventilating hot houses, green houses, and ail 
buildings where an uniform temperature is desirable.” —Dated \3th September, 
1866. 

This invent’on consists in obtaining motive power from the expansion and 
contraction of mercury. spirits of wine, glycerine, and other expansive liquids. 
In carrying this invention into effect the patentee forms a hollow cylinder to 
contain any required quantity of mercury, spirit of wine, glycerine, or expan- 
sive liquid sensible of the variations in the temperature of the atmosphere, so 
that as the temperature varies, the mercury, spirit, or liquid, expands or cons 
tracts, causing a piston and rod working in the said cylinder to rise and fall. 
2354. R. ROBINSON, Brewer street, Golden-square, London, ** Travelling or fitted 

dressing bags.” — Dated \3th September, 1866. ; : 

The objet ot this invention is to place the toilet fittings in travelling or fitted 
dressing bags in such position that they may leave the bax empty to receive 
clothes or other articles. The invention consists in forming the ends of the 
bag with divisions or receptacles for the fittings, and in hanging these ends to 
the bottom of the bag, so that on touching a spring or releasing a catch or 
lock, the ends may fall down upon their hinge clear of the bag, leaving the 
inside of the bag entirely enpty to receive clothes or other arvicles. The 
inventor makes a division of leather or other material between the inner face 
of each end and the inside of the bag —Not proceeded with. 

2357. G. HENDERSON and D MCNEIL, Blackfriars-road, London, “ Improve- 
ments in hydraulic gas chandeliers, and in gas regulators applicable thereto, 
and to other gas burners or meters.’— Dated 13th September, \866. 

In carrying out this invention the inventors propose to apply to the exterior 
of the vertical tube of the chandelier or glass tube, which is open at both ends, 
and rested in a water tight manner on a socket or cup screwed to the chande- 
lier tube ; the top of the glass tube is then rendered water tight by a similar 
cup screwed down thereon by a thread on the chandelier tube, in which one or 
more apertures are made to allow of the flow of water into the glass tube. The 
chandelier .ube must be supplied with a sufficient quantity of water in order 
that when the chandelier is drawn down to its lowest position, the level of the 
water shall be within or above the glass tube, by which means it can always 
be known whether the chandelier is properly supplied with water. If the 
water does not appear within the glass, it will he necessary to supply more, 
and for the sake of more ready observation, the inventors propose to mix 
some prominent colour in the water, such as a red, blue, or green, in order to 
distinguish the colour of the water more readily. The regulator consists, 
firstly, of a cap with a female screw to screw on the gas pipe: this cap is 
tubular, and is furnished with a milled edge for screwing it to the pipe by 
hand. Above the milled edge the cap is formed with a male ecrew, for the 
reception of a second cap or cover; above the male screw the cap terminates 
by a decreased outer diameter of tube, and is furnished with a covered cylinder 
fitting around it, and capable of being turned thereon. The cy inder and tube 
are perforated with two or more holws in correspon ‘ing positions, so that the 
cap may be turned to expose the apertures completely, or to partly or wholly 
close the same, thus regulating the fl »w of gas from the pipe. The second cap 
is then screwed over the first to its male screw, and thus the regulator is con- 
cealed f om view, and cannot be altered without removing the second cap, on 
which the burner is to be screwed. This regul is equall li to gas 





y app 1 
meters, as it may be made of any dimeusions required.—Not proceeded with, 
2359. C. H. CHESHIRE, Birmingham, “Metal spring box or case for fuses, 


cigars, &c.”—Dated 14th September, 1866. 
This metal spring box or case for fusees, cigars, &c., consists of two parts, 
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one sliding in the other, having elastic springs in the interior on each side, - 
end of which is fixed to the inner case, and the other to the outer case on eac 
side; the outer case is open at one end to receive the inner case, which — 
into it, and has an opening of abcut one half of its length at the top to whic 
a lid is attached, opening by a spring, 80 that when the inner case is drawn 
out, the lid flies open, and by means of the spring is locked and prevented 
from running back into the outer one, and is so constructed that, when the 
lid is pressed down, the lock spring releases the inner case, and it flies back 
into the outer case, being drawn by the elastic springs on each side. 
9360. A. CAIRNS, Liverpool, “ Liquid compasses.”—Dated \4th September, 1866. 
In compasses constructed according to this invention the bow! or vessel 
charged with spirits of wine, or other liquid, and suspended by gimballs, is 
made of any desired form or outline. 
which is made of glass or other transparent material, 80 that the position of 
the card can be seen) the magnetic needle or needles and its or their card are 
carried or supported on a pivot, or between two pivots, in the same manner 
as they would be if work:,., ‘n air, The above features are common to all 
compasses, having the whole or part only of these improvements. To these 
improvements the patentee refers under the totlowing separate heads :—First, 
to means for reducing weight and friction on the pivots, and thereby leaving 
the needle or needles and its or their card to traverse freely. ‘This he effects 
by connecting or combining with the needle or need:es and card a hollow air- 
tight buoyant float, ofa dome-like or other shape ; the said float being placed 
over or on a level with, but not lower than, the needle or needies. Or he obtains 
similar advantages by making the card hollow, or attaching a hollow disc-like 
vessel thereto, and connecting or combining these with the needle or needles. 
The weight of the combined parts should be about the same as, preferably, 
rather more than the weight of the liquid it will displace in the bowl or vessel. 
Secondly, the invention refers to means for securing the advantages mentioned 
under the first head, and also for protecting the magnetic needle or needles 
from the action of the liquid thereon. In this case the card is made hollow, or 
adisc-like hollow vessel is attached thereto, and the needle or needles placed 
therein. ‘Thirdly, the invention reters to means tor allowing for expansion and 
contraction of the liquid in the bowl or vessel by increase or decrease of 
atmospheric or other temperature, and under all conditions or circumstances, 
keeping the said bowl or vessel perfectly full. Here a piece of “ doctor” or 
other duct.Je metal, or a piece of india-rubber, or other elastic agent, prefer- 
ably corrugated in concentric circles, is introduced into or made as part of the 
bow! or vessel. The variations in temperature simp!y cause the piece of metal 
or elastic agent to move slightly ou: wards or inwards, as the case may be. 
Expansion and contraction can be allowed for by carrying a pipe from the 
bow! or vessel, and allowing the liquid to flow freely into aud from the tube, 
thereby keeping the bowl ur vessel at all times tully charged. 


2361. J. J. BARANOWSKI, Fleet-street, London, ** Apparatus or appliance to be 
used in conjunction with corks for closing bottles, jars, &c.’— Dated 14th 
September, iSov. 

This apparatus consists of a plate or cap fitted on it; under side with a screw 
not Jong enough to pass entirely through the cork, and of a Washer of india- 
rubber, cork, or other elastic material placed below the plate or cap, and fitted 
over the screw. Ihe washer and the plate or cap must be of sufficient diameter 
to cover the upper edge or circumference of the neck of the bottle or other 
receptacle a8 well as the cork. Tu employ this apparatus the cork must first 
be cut off flush with the neck of the buttle or other receptacle, the screw on 
the under side of the plate or cap is then screwed into the cork by turning the 
poate or cap, until Ube elastic washer is forced down upon the top of the cork 
and upon the neck of the bottle or other receptacle. The elastic washer thus 
hermetically closes the botile or other recepiacie, 80 that escape of liquid or 
air thereirom, «Fr eutrance Of air thereto, is prevented.—Not proceeded with, 
2363 C. J. VARLEY, Beckenham, Kent, ** Apparatus for obtaining latitude and 

longitude. '— Dated 14th Seplember, 186%. 

For we purposes of tis invention the patentee employs a light lever carrying 
a wire, hair, or screen called ihe horizon live, the latter in the focus of the 
eye-piece and object glass of a small telescope; the lever is suspended by a 
thread or wire, aud «a baiance weight in connection with the lever keeps it in 
the proper position, the weight is placed near to and velow the thread, so that 
it may act like a very short pendusum, aud oscillate rapidly if set in moliun, 
in order that the siower wivtion of a slip shall not seusibiy disturb its true 
position. Lhe fibre or support of the lever is so placed thal, on eievaung or 
depressing the telescupe avove or beiow Ue horizuutul line, We umage irom the 


object gass alu ibe borzen live shall move an equal amount, at least very | 


nearly 90. The moving Jever is immersed iu Guid such as water. The cbject 

of the fluid is to cause the horizon line to become rapidly siauonary When it 18 

set oscillaling by the moveweut of the observer. lu sowe cases an aperture 

is made iu Lhe side uf the telescope Lo iliuminate the horizon line when taking 
the alutude of stars in a dark night. The iliuminauon is effected by a smal 

lamp attached to or held nc ar the instrument. 1 

2364. C. P. STEWART and H, CHAPMAN, Mancheste~, ‘‘ Tools or machines for 
cutting, drilling, slotting, slot drulng, shaping, and planing metals and other 
substances.” — Dated i4in September, 1960. 

This veulion cannot be described withuut reference to the drawings. 

2365. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Apparatus for culling 
‘frets’ in metal or other substances,”-—A communwation.—Dated 141th 
September, isvt. 

These improvements relate to certain peculiar constructions and arrange- 
ments of wucuinery OF apparatus lor cuiling frets in metal plates and ower 
subsiances, and consisi, according to one ar ment, which is i led for 
those metais which do not come under ihe deuowination of ** precious metals,” 
in the ewploy ment of a wooden or other table supported on suitable standards, 
and having @ perforated metal plate sunk therein through which we fret saw 
operates. Immediately beneath this plate there is nited a guide, through 
which the saw reciprocates, aud which serves to prevent undue vibration or 
* chattering ” of the blade when in operativa. The saw, which cousisis of a 
thin steel blade, with fuely-cut teeth thereon, is passed through the tavie, and 
is secured at its upper ana lower extremities, by means of pinching screws, to 
& Veruca! rod or spindle, each of which side in metal guides situate above and 
below the tablc respectively. ‘hese guides consist of Cast irom arms or 
brackets, Which are secured to the back of the tabie, and which project suffi- 
ciently over the table to allow clearauce tor large sheets or plates to ve 
manceuvred Wilh faciaty. ‘The upper spindle is provided with a lvose collar, 
which is connected to the front end of a vibrating lever, the tuicrum of which 
is carried by the upper bracket; a screw thread is tormed upon the spindle 
above the collar, and an adjusting mut screwed thereon, haviug its bearings 
against the top of the collar, wherevy facility is afforded for straiming the saw. 
The lower spindie may be coupled direct to a lower lever corresponding 
in every way with the upper one, and working on a centre in the lower 
bracket. ‘dhe oppusite ends of both these levers are rigidly connected 
by a rod, which is again coupled to the upper end of a connectung rod worked 
by a revolving crauk on a crank shatt beiow. This crant shaft is thrown in 
or out of gear with a driving pulley by a friction cone, which is operated by a 
foot lever: a helical spring tends always to keep the fricton cone im gear, and 
the depression of the fvot lever throws the cone out of gear, When the machine 
immediately stops. When it is desired to leave the machine at rest it is kept 
permanenuy out of gear by forcing a vertical sliding rod down upon the tout 
lever, by means of a cam band lever acting upon whe rod, and situate convenient 
to the hand of the operator. On reljeasing this cam, a helical spring elevates 
the rod, and by allowing the fvot jever to rise again, the machine will be set 
in motion. ‘the saw dust or cuttings are removed by means of a pair of 
beliows, operated by the upper saw lever or curved pipe, the nozzle of the 
bellows being brought close w the part on which the saw is acting. 





COMPLETE SPECIFICATIONS, 
3361. W. R. LAKE, Svuthampton-buildings, Chancery-lane, London, “ Machine 
Sor digging potatoes, dc.” A communication.— Dated 20th December, 1806. 

This invention cannot be describeu without reference to the drawings. 

3371. W. CLARK, Chancery-lane, London, “ Apparatus for producing a draught 
in furnaces, and Jor purtyying the smoke therefrom.” — Dated 21st December, 
18 6. 

This apparatus consists, First, of a reservoir ormed of metal, masonry, or 
otherwise, of an extent in proportion to the amount of smoke to be intercepted, 
and divided into two compariments for the inlet and outlet of the smuke. 
Secondly, of cylinders provided with water joints uf a circular or other form, each 
provided with two vaives, one for the suction and the other for the discharge ; 
these cylinders are worked alternately by ineans of a beam or other means of 
transmission by a sieam eugine or haud power, Thirdly, of a metal or other re- 
ceiver containing small coke, or otuer separating matter, supported on a grating, 
into which matters water is injected trom above. ‘The smoke, alter passing Unrouga 





about eight inches of water under the graung, traverses the coke or other | 
Matters containing water, as above mentioned, where it becomes separated | 
from the unconsumed parts, and is dischar.ed into the atmosphere from the | 
receiver in the form of a white vapour-luke steam, at a greater or less height; | 


or it may be condensed by retrigeration im order to extract any remaining 
products of combustion, or used tor any heating purpose. By reasuu of ihe 


exhausting action of the cylinders mounted ou the reservoir which is in com- | 


Munication with the furnace flues, the products cf cumbustion are withdrawn, 
and a vacuum being created, wore or lers parual, a quantity of air passes dowu 
through the grating for mainiaming aud increasing the coubusuen; im tact, 
the exhausting action causes the smoke to pass to and fro above the fire, creaung 
long flames, whereby a portion of Lhe smoke is consumed, 

3452. G T. BOUSFIELD, Brixton, Surrey, “ mprovements in the method of 
effecting the cui-vff in steam engines, and aso ta the regulator Jor controlling 
the speed of steam engines.” -— A conumunwation.— Dated 3ist December, 
lsv6. 

This invention cannot be described without reference to the drawings. 


2371. J. KEYSTON, Aung’s Norton, Worcester, ‘* Substance to be used instead of 
halebone in the ufaciure of whips, whip handles, riding and walking 
sticks, &c.” — Dated 15th September, 1066. 
This invention consists, essentially, in the employment of a hard 
rod coated with ebonite—-Not proceeded with.» a 





Witbin the said bowl or vessel (part of | 


|THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


( From our own Correspondent. ) 


THe Iron Trade: Confident Tone of the Pig Iron Makers: 
Threatened. Advance of Prices: Small Demand for Finished 
Iron: Low Prices ; Twenty-five Shillings under last Year : Com- 
plaints of Underselling—CoaL TRADE: More doing in Furnace 
Coal: Prices Unimproved — RESPONSIBILITY OF CONSULTING 
| ENGINEERS OF CoLLieRIEs: One Fined £31; Agitatwn on the 
Subject—Tue Factory AcTS AND THE IRON TRADE: Remarks on 
the further Legislation — THE BIRMINGHAM MANUFACTURERS 
AND THE Home Secrerary: Report of the Committee—TuHE 
MEASURES APPROVED IN THE BLack CounTRY—HARDWARES : 
The Home and Foreign Markets Compared : Interesting Letter 
from New York; The Industries of Wolverhampton, Bilston, 
Willenhall, Wednesbury, Darlaston, Walsall, Dudle , and East 
Worcestershire. 


Tue makers of pig iron in this district are speaking in much confi 
dence of the present state of trade in their department. They 
report a considerable accession of orders—so considerable in a few 
cases that if it should be continued they will be “compelled to 
require more money for their iron.” This, however, may be fairly 
described as tall talk. There can be no doubt that some fair orders, 
when all the transactions were combined, considering the present 
state of the trade, were given out for pig iron at the quarterly meet— 
ing, the makers of finished iron having, in most instances, allowed 
their stocks to get very low; but the specifications will be 
very soon worked down, without there should bappen to be a 
much better demand for finished iron expressed in the cext few 
weeks than at present seems likely, The orders received for 
finished iron at the quarterly meetings were fewer in proportion 
than those that the proprietors of mills and forges gave out for 
pigs wherewith to supply the necessities of their mills and forges; 
and the inquiries that are now reaching this district for finished 
iron are very few. Yesterday in Birmingham, and the dey before 
in Wolverhampton, the complaints were general that orders are not 
to be obtained for more than the most trifling quantities. It matters 
little whether ‘the m-kers demand full “lists” or nearly so, or 
whether they are ready to accept very low prices. Those who are 
firm in their quotations appear as well off for orders as are those 
who are very pliant. It is true that in respect of the first described 
class the iron produced is of the best quality, whilst that produced 
by the latter is not regarded as cf so much intrinsic worth. The 
difference in quality is not, however, sufficient for the great dif- 
ference in price—a difference, in exceptional instances,as great as 
over 20s.a ton. Of this underselling the complaints were loud to 
day and yesterday. Prices of Staffordshire iron are now some 25s. 
a ton less in the London market than they were at this time last 
year, yet without any better result than we h: ve indicated. Masters 
and carriers combine in agreeing that less is being done at the 
present time with money at 3 per cevt. than when it was 10 per 
cent. The works generally resumed after the holidays on Wed- 
nesday, and about Wolvei ba pton not till Wednesday night. 

Coal is in a little better demand at the blast furnaces, but the 
supply being in excess of the requirements in all but the best 
descriptions the prices keep low and comparatively unremunerative. 

uch commotion bas been ioned gst the * responsibl 

persons” at the collieries in South Staffordshire and East Worces- 
tershire by a judgment given by the es, for South Staf- 
fordshire. The case may be thus recorded: On Wednesday, in the 
Wolverhampton police-court, Mr. J. Spooner, stipendiary magistrate 
for South Staffordshire, fined Mr. J. Cope, mining engineer, of 
Pensnett, near Dadley, £20 and costs for an off2nce aguinst the 
Mines Inspection Act. The defendant was consulting engineer to 
Mr. W. H. Dawes, ironmaster and colliery proprietor, iu one of 
whose pits, on the 12th of July last, three boys were suffocated by 
wandering into an unfenced portion of the pit. The proceedings 
were brought by the Government Inspector of Mines for the dis- 
trict, who maintained that the defendant was the responsible 
party. For the defendant it was urged, on the cuntrary, 
that the person who conducted the workings underground 
was respopvsible. It was asserted that if the contrary 
should be ruled, it would be impossible for the responsibility to be 

intained, i h as persons in Mr. Cope’s position were, like 
himself, consulting agents for perhaps twenty other colliery pro- 
prietors. The stipendiary, however, in giving judgment, raled, as 
a fact, that the defendant knew that the part of the pit in question 
was in a dangerous condition, and then said, “that considering, 
therefore, the absolute necessity that the rules prescribed by the Act 
of Parliament for the safety of the workmen in the mines should be 
rigidly observed, I think it my duty to impose upon the defendant 
the penalty of £20 and costs, which altogether would be £31 1s. 9d. 
Against this,” tbe stipendiary said, “‘ there could be no appeal to a 
higher court.” The proceedings were attended by the hon. secretary 
of the Incorporated Society of Mining Agents, and by twelve other 
members of the same association, who appeared to regard the deci- 
sion as of serious importance to their order. And doubtless it is, 
for if the present system of employing “consulting” minin 
engineers should be continued, it is easy to imagine that the over- 
seer under-ground will feel that much responsibility is shifted from 
his shoulders by the “ consulting engineer” being held responsible. 
Here and there however, in this district, colliery proprietors possess 
the exclusive services of men who are competent to lay out their 
workings, and also to superintend the getting of the minerals. Such 
exclusive services are a great additional protection to the safety of 
the men who are employed in the mines. 

The proposed extension of the Factory Acts continues to occupy 
a good deal of attention amongst members of the trade. ‘l'ne Home 
Secretary has named Monday next, the 29th inst. and not the 30th, 
at two p.m., to receive a deputation from the iron trade, when they 
will have an opportunity of representing to the Government the 
changes which they are desirous should be introduced in committee. 
It is unfortunate that the appointment for the deputation is at so 
late a date, as the bill goes into committee on the same evening, and 
if Mr. Walpole should not approve of the suggestions of the deputa- 
tion there will be insufilcient time to decide upon any particular line 
of action, previous to the matter coming forward in the House. 
There is a feeling prevailing in some quarter that the subjectshould 
be referred to a select committee, and nu doubt this course would be 
very advisable, as by this means all points connected with the 
proposed measures would be fully and carefully ventilated. The 
fact is the two measures now before the House deal with so many 
industries, and include so many ramifications, that it absolutely ne- 
cessary that the various provisions shall be deliberately weighed 
before they are finally made law. The Birmingham manufacturers 
have held another meeting on the subject in conjunction with the 
chamber of commerce. A report of tiie committee who had waited 
upon Mr. Walpole was presented. The views of the Birmingham 
manufacturers have been already given in Toe ENGINEER, we may 
however add that the report said—“ It was suggested that it would be 
advisable torefer the bills toa select committee of the House, who would 
hear evidence, and consequently be in a better position to frame a 
measure that would be advantageous to all parties. Mr. Walpole 
promised his best consideration to the suggestions, and expressed 
his willinguess to receive other deputatious before the bill was com- 
mitted. Yonr committee cannot conclude without expressing their 
opinion that much misapprehension on the subject exists in the 
town. Comparatively few persous have considered the evils that 
would result from the adoption, as proposed, of the two bills now 
before Parliament. Your committee claim to be considered as 
desirous of promoting the educatiun and wellbeing of the working 
people as auy section of the community ; and whilst they have di- 
rected their attention principally to prevent legislation having an 
injurious effect upon the trades of the town, in which all must be 
interested, they have not been unmindful of the other, and only less 
; important matters.” After the report was adopted a resolution was 

















passed that all workshops, employing any number of persons what- 
ever, should be subject to inspection. The subject is being brought 
before the working classes in the different towns in South Stsfford- 
shire by the Inspector of Schools, and lutions are being proposed 
approving the application of the acts to the district. 

he bardware trades continue to make slight progress. The new 
orders are however much less valuable than is usually the case at 
begining of the Midsummer quarter. The disputes in the building 
trades in particular, added to the continued languor in the investing 
market, with the war tremor, all combine to keep the home trade 
in scarcely better than an inanimate condition. Further, the state 
of the weather remaining wivterly the demand for season goods is 
very backward. ‘This is most conspicuous in the bath aud toilet de- 
partments at the japan manufactories. With the return of the 
summer weather an improvement is anticipated, alike in this and in 
some other branches of the home trade; but it is a somewhst un- 
satisfactory circumstance, that in anticipation of this demand, the manu- 
facturers who have room upon their premises for the stowage of 
goods havestocked a good supply of articles that may be safely made in 
anticipation of the inquiry yet to be expressed by the customers. 
In every branch, stocks are heavier now than they have been for 
some time past. A proportionately better trade is being done on 
export than on home account. The remote part of the world are 
our best customers just now. India keeps up her demand. 
Southern America has just sent over some excellent orders, and 
from Africa generally the orders are encouraging. The Australian 
Colonies are gradually recovering from the monetary depression of 
last year, and we shall soon be again doing a good trade with the 
United States. This may be inferred from the facts contained in 
the following letter just to hand from New York :—‘ The bardware 
market is overstocked with Wolverhampton and Birmingham goods, 
owing to the avidity with which these articles were imported in an- 
ticipation of the revised Tariff Bill. The demand is, however, active, 
and the surplus stores will not last long at the present rate of con- 
sumption. Another circumstance favourable to the hardware manu- 
facturers of the Black Country, is the general discontent among the 
artisans engaged on similar articles in the Northern States. Alread 
several hundreds of workmen are on strike, and others are demand- 
ing an increase of wages. , 

In Wolverhampton some of the japanners and tin-plate workers 
have a fair demand for cheaper descriptions of waiters, cups, and 
other articles, gaudily painted, for the South American market. 
The hollow-ware trade is slightly improved, but it still remains 
somewhat below the average. In the lock trade there is a tolerable 
inquiry for fine plate locks, and there are more orders for brass, till, 
pad, and cabinet locks for export. The demand for builders’ bard- 
ware, suited to export trade, has somewhat improved. The hinge- 
makers report a more favourable inquiry for Scotch T, jointed butts, 
and X Garnet. There is a better inquiry from the Suuth American 
market for spades, shovels, avd especially plantation hoes, and 
more is being done by the edge-tool and steel toy makers for shipping 
orders. 

At Bilston the japanners and tray makers are not busy in the 
export branches, but there is a toierable demand for “‘ season goods” 
for the London market. There are also moderate inquiries for the 
well-known “ 8 oz. 645” teacaddy for home trad». The ironfounders 
are busier in the heavier branches, and at the wire mills there is 
more dving in fenciog and telegraph wires. 

At Willenhall the lock trade had considerably improved in the 
truvk and “ Dutca” departments for South America, some of the 
makers baving six months orders in advance. Svme branches of 
the pad and rim lock trade are also better, but the manufacturers of 
mortice, dead, and drawbacks, report business quieter. These is 
less doing iv the latch and built trades, and the inquiries for curry- 
combs are less numerous. 

The heavy hardwares of Wednesbury and Darlaston are in fair 
demand. The “heavy hardwares of Wednesbury” mean iron 
bridges, roofing girders, railway axles aud wheels, with nuts, 
screws, bolts, and spikes to be used as railway fastenings. 

At Dadley the chain and anchor makers have a somewhat better 
demand for Canada and the United States. In the shovel and fire- 
iron trades, however, there is less activity, and the vice and anvil 
makers are only moderately employed. ‘he wrought nailers are 
somewhat busier in the “ horse” and “ slate” branches, and prices 
are a shade better. 

At Walsall, in the malleable ironfoundry and electro-plate 
branches, business is slow!y but steadily improving. The iron- 
founders of West Bromwich and Hill Top have a somewhat better 
demand for kitchenware and culinary utensils. The stove-grate, 
furnace, and metallic bedstead trades are improving, and there ls 
more doing in the chilled and grain roll branches. 








WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE IRON TRADE: Some of the Works better Employed: Prospect of 
better Times : The Easter Holidays: The Continental Inquiry ; 
Fears of War: Re-opening of the Agra Bank and Eastern Trans- 
actions: The Home Markets: Pig Iron Firmer—Tin Puates : 
Quotations of the Quarterly Meeting not Obtained : Important 
Inventions—- —THE CoaL TRADE: Scarcity of Tonnage —-DuNRa- 
VEN UNITED COLLIERIES ComPaNy: First Meeting of Share- 
holders : Dividend of Ten per Cent.—TuHeE LATE Mr. J. J. CORDES 
-—PRESENTATION TO MR. JOSIAH RICHARDS, OF THE ABERSYCHAN 
AND PonTYPOOL WORKS—SHACKLEFORD, FuRD, AND Co. 

Ir cannot be said that there is much change to report in the iron 
trade since last week’s report. Some of the works are perhaps 
better employed, and have benefitted by a slight accession of orders; 
and the hopes expressed at the commencement of the quarter, of the 
probability of better times coming, have not been in the least 
modified by subsequent events, but on the contrary the opinion is 
gaining ground that the worst is now over. Very little work has 
been done during the Easter holidays, and this week will probably 
not show much better results, as a number of the hands have takeu 
holiday, and after two or three days enjoyment it is rather difficult 
afterwards to resume active employment in the middie of the week. 
The continental inquiry for iron keeps about the same, and now 
that the dispute with Spain bas been virtually arranged, there is no 
fear of the demand being iuterfered with by any embroilment in 
which this country is mixed up in. It is not, however, by any 
means so clear tbat France and Prussia will settle their supposed 
grievances so readily, and should such a great calami y as war occur 
between those two nations, another check will be given to the im- 
proved tendency of the iron trade, The re-opening of the Agra 
Bank has been the means of imparting increased confidence in 
Eastern transactions, and the contracts fur railway iron, already in 
the market are evidences that the year will probably wituess a re- 
vival in business with Britain’s Indian dominions. With the 
home markets the change to note, small as it is, is on the side of 
sellers, but a large addition must be made to the present demand 
before what may be termed activity prevails in operations at the 
works. In pigs the market is firmer. 

In tin plates marks have not been able to reach the quotations of 
the quarterly meeting, and with so many new works starting the 
supply is likely to be fully equal to the requirements of buyers. 
Several important inventions have lately been introduced in the 
manufacture of plates, and a complete revolution has already been 
brought about in some of the old stereotyped modes of working. 

Want of tonnage is the prevailing complaint in the coal trade, 
and business bas been remarkably slow during the last few days in 
consequence of the scarcity of vessels. At the commencement of 
the week the various points of anchorage were crowded with loaded 
vessels waiting for a air wind, aud a large propoprtion of those in 
dock had also taken in theircargoes. Siuce then a good many have 
departed, but there are still a large nuwber waiting for a favourable 
change in the weather. Svarcity of tonnage aud other drawbacks, 
are always inherent to a shipping trade, and it is not therefore 
surprising that within the last twelve or eighteen months great 
efforts have been made to develope an iuland sale, aud it is satis- 
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factory to find that at least partial success has been attained, and in 
proportion as railway facilities are increased so will this branch of 
the trade extend. The foreign inquiry for steam remains about the 
same as last week, with the exception that from several of the 

a 


of an advance of £120,000, being at the rate of 50-. per ton on the 
iron. By and by Daunt became a bankrupt, and bis creditors sought 
to obtain possession of the iron on the ground that the warrants did 
not pass any property in the iron to Mr Loder, who, it was 





Mediterranean markets there is a slight addition to the d 
Coast wise the sale for house coal continues good. 

The first ordinary general meeting of shareholders in the Dun- 
raven United Collieries Company (Limited) has been held at Cardiff. 
Viscount Malden occupied the chair, and there was a tolerably good 
attendance of shareholders. The directors’ report stated that the 
company’s properties were in a satisfactory condition—the New 
Brithdir collieries were working profitably, Blaenclydach bas been 
much improved, and at Dunraven the 4ft. vein bas been reached, 
and the coltiery is generally getting into profitable working order. 
A second pit is being actively carried on, which, when completed, 
will give a largely increased output. A dividend for the past year 
of 10 per cent. per annum, free of income tax, had been declared 
and paid. The gross receipts for the year were £47 497 10s. 1d., 
avd after providing for all expenses and the payment of the divi- 
dend a balance remained of £327 0s. 5d. The noble chairman 
moved the adoption of the report, which was seconded by the Rev. 
David Evans, of Dudley, who remarked that he had been informed 
by a leading Staffurdsbire iroumaster that their coke was of excel- 
lent quality, and that it was gradually supplanting the cokes of 
other districts in Staffordshire, The report was unanimously 
adopted. A resolution was passed authorising the directors to issue 
debentures not exceeding £20,010 for the purp:se of completing and 
extending the works at Duuraven Colliery. Viscount Malden, Mr. 
Milnes, and Mr. Norton were re-elected directors. The noble chair- 
man, in reply to several shareholders, said steps were being taken 
to concentrate the offices at Cardiff, although it would probably be 
advisable to hold occasional meetings in London. A vote of thanks 
to the chairman and directors brought the proceedings to a close. 
It should be added that there are a good many local shareholders in 
the company, which is a pretty clear proof of the soundness of the 
undertaking. 

The wil! of the late Mr. James Jamieson Cordes of the Dos Nail 
Factory, Newport, Monmouthshire, has been proved, and the per- 
sonality sworn under £100,000. 

A bandsome presentation bas been made to Mr. Josiah Richards, on 
his retirement from the management of the Pontypool works. The 
presentation consisted of four silver dessert stands, emblematic of 
the seasons of the value of about £160, and accowpanied with 
which was a suitable address from the agents and workmen. Mr. 
Richards it appears has given great satisfaction in his z t 
to both employers and employed, and one rather singular and 
highly satisfactory feature in connection with the testimonial wa-~ 
that the proprietors (the Ebbw Vale Co.) ubtained permission fromthe 
workmen to subscribe towards it. For a considerable time Mr. 
Ricbards has desired to be relieved from the superintendence of 
Pontypool, and he will in future confine himself to the manage- 
ment of the Abersychan works. 














The works, plant, &c., of Shackleford, Ford, and Co.. Swansea, | 


whose failure has already been referred to in Tue Engineer, have 
been offered for sale by public auction. The speiter works were 
sold for £10,250, the purchaser being Mr. Wethered, colliery pro- 
pri: tor, &., ot Bristol, &c. Lot 2, ores, metals, and minerals, were 
stated in the inventory to be valued at £2163 and they were bought 
by the vendors at 153. iu the pound; lots 3, 4, and 6 were not suld, 
in cons+ quence of certain legal proceedings; lot 5, ore aud metal on 
the premises, was reserved. 


SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 


THe GLascow Pic IRON MARKET-—-MANUFACTURED IRON—THE 
CoaL TRADE—TRIAL TRIP OF THE STEAMER GAEL—EXTENSIVE 
SALE IN GLascow OF Pic [Ron By PUBLIC AUCTION —SHIPPING 
CONTRACT ON THE CLYDE TRIAL TRIP OF A PATENT STEAM 
DREDGER — PROSPECTS OF SHIPBUILDING IN DUMBARTON— 
LAUNCHES DURING THE PAST WEEK. 





Tue pig iron market bas been very quiet all the week, with prices | 


unchanged until to-day (Wednesday), when 51s. 9d. cash was 
accepted for several lots, closing rather buyers at this price. 
Quotations are as follows:—Pig iron, mixed Nos, wars., 51s. 91.; 
No. 1. g m.b., 52s. 9d. to 53-.; No. 3. 51s. 9d. to 52s; Gart-herrie, 
No. 1, 65+.; Coltess, No. 1, 643. to 643. 6d; Glengarnock (at Ar- 
drossan), No. 1, 61s. 

The shipments of the week are still greatly above those of the 
the corresponding week of lart year. 

The mavufactured irop market continues quiet, with still a mode- 
rate demand. Prices, which are the same as last quoted, are as 
foll: w:—Malleable common bar-—Govan, £7 10s. per ton; Glas- 
gow, £7 10s.;. Blochairp, £7 108; Drumpeller, £7 to £7 2s. 6d; 
Daondyvan, £7 to £7 2s. 6d.; Muirkirk, £7 to £7 2s. 6d.; Moukland, 
£7 to £7 2s, 6d.; Rocbsolloch, £7 to £7 2s. 6d. Angle iron— Plates, 
ship, £8 10s. to £9 10s.; boiler, £9 10s. to £10 10s, Nail rods— 
Glasgow, £7 15s. to £8; Monkland, £7 15s. to £8. Rails, £7 10s. 
to £7 15s.; railway chairs, £4 to £4 5.; pipes, £5 to £6. 

Coals continue ip fair deinand for bome use and for export at the 
following prices :—Coals, Main and common bard, for shipping, per 
ton of 20 cwt., laid down, 7s. 6d.; best splint, do., 8s. to 8s. 6d; 
Wishaw bousehold, for shipping, 8s. to 8s. 6d.; dross, laid down, 
4s. 6d. to 6s.; household, best quality, delivered, per wagon of 24 
cwt., 10s. to 12s. 6d.; second qualities, per do., 9s. to 12+.; quarter 
best quality, delivered, per wagon, 13s; steamboat, per 24 cwt, 
103. 6d.‘to 12s. The advices of coal shipments at the principal 
ports again show a large amount and somewhat in excess of the 
corresponding week of last year. 

On Wednesday afternoon the commodious steamer Gael, which 
was recently launched from the shipbuilding yard of Messrs. Rubert- 
sop aid Co, Cartedyke, sailed on a trial tripto Campbeltown, The 
Gael, which is the property of the Campbeltown Stam! oat Company, 
was engived by Messrs. Rankive and Blackmore, Greenock, and ber 
trial trip on Wednesday proved a complete success, ther distauce 
from Greenock to Campbeltown having been accomplished in three 
hours and thirty-five mivutes, This shows a speed of eighteen 
miles an hour, and the passage is the fastest on record. While the 
Gael was “rupning the lights” astiffish breeze blew from the north, 
but the vessel seemed in bo wise affected by it, and sviled as steadily 
as if there bad scarcely been a breath of wind. Her machinery 
worked with remarkable smoothness, aud all ov board were delighted 
at the success of the trip. The passenger accommodation on board 
the Gael is of the most ample description, ber cabius are beautifully 
fitted up and tactefully decorated, ber stowage room for cargo is 
extensive, and there are excellent arrangements on deck for cattle. 
Now that the Campbeltown Steamboat Company have put a fast 
steamer op the route, there is little doubt that large numbers will 
take advantage of ber and visit the Kintyre coast. 

Ou Tuesday, the 23rd inst., warrauts tor a large quaatity of pig 
irou, in ninety different lots, were sold by public auction at the 
mart, West Nile-street, Glasgow. The bistory of this iron is some- 
what interesting. Ina the Jatter part of 1865 and the early part of 
1866, William Hughes Daunt, iron m+rchant, Liverpool, who, it 
may be remembered, j ined the pig iron combination of which so 
much was recently said in the bankruptcy courts of Enzland and 
Scotland, became possessed, in the course of his combiuatien traus- 
actions, of »b ui 45,000 tons of iron, which he deposited in different 
lots in the stures of Messrs. Connal and Co., Glasgow. On deposit- 
ing tbe ir.n he mceived from the storekeepers certificates—or, as 
they are otherwise te:med—delivery warrauts, acknowledging the 
receipt of the iron, and undertaking to deliver it free on board tu 
the order of Mesers. W. H. Daunt and Co., on payment of charges, 
aud return of the warrants respectively with the endorsement of 
Messrs. W. H. Daunt and Co. Daunt shortly afterwards negotiated a 
loan, through Barned’s Banking Co:upany, of Liverpool, with one 
Giles Loder, of London, and deposited the warrants for the 45,000 
tons of iron in question, duly endorsed, together with his promissory 
notes, as a collateral security in pledge with Loder, in consideration 





Jed, could only have acquired such property by giving up to 
Daunt the old warrants, and obtaining new ones in his own name. 
On the other hand, Loder and others made arrestments of the iron 
in the hands of the warehouse keepers, and Mvssrs. Conual and Co. 
raised a suit of multiplepoinding in the Court of Session, for the 
pur of determining the title to the iron. Pending the settlement 
of this suit, the iron was yesterday sold by auction, as already 
stated, under the authority of the Lord Ordinary. The prices 
realised for the various lots ranged from 51s. 7$4. up to 55s. 3d. per 
ton. The average price, however, might be taken at f2s. 6d. Jn 
all, asum of about £120 000 was realised. 

Messrs. Caird and Company have contracted to build a screw 
steamer of 2600 tons for the North German Lloyd's Company, 
which is intended to ply betwixt Bremen and New York. The pew 
steamer will be a little longer than the steamship Weser, lately 
launched by the same firm. She is to be fitted up to carry 800 pas- 
sengers. 

The new iron twin-screw patent steam dredger Greenore, 
launched last week from the London Works, Reufrew, started 
under steam from the Clyde to Ireland, and accomplished the 
distance at a speed of eeven miles au bour, during which she 
steamed through the recent storm in the Channel. As the craft bad 
neither mast, sails, rigging, tug, or covvoy, the result is most satis- 
factory, proving the success of the novel principle, adopted for the 
first time, of combining the valuable properties of a screw ste«mer 
with the design and construction of a powerful dredger to work in 
35!t. depth of water. We believe that dredgers of this description 
cau go to India or America, execute contracts there, and return to 
this country. 

From the contracts recently taken by Messrs. William Denny and 
Brothers the prospects of employment for the artizans in Dambarton 
are considerably improved. The formation of the new yard of the 
firm named is being rapidly pushed forward. 

Ou Saturday afternoop a twin-screw steamer was launched from 
the yard of Messrs. Seath and Cormal, Rutherglen. She was 
named the Go-a-Head, and is intended by her owners, the Clyde 
Shipping Company, for the New Zealand coasting trade. Her 
dimensions are:—Lengtb, 125it.; breadth, 20it.; depth, moulded, 
7ft This is the tenth vessel launched by this enterprising tirm 
during the present year, a fact which speaks loudly of their 
increasing favour with shipowners. There was launched on 
Saturday afternoon from the building yard of Mr. R.S Ferguson, 
Firbill Siip Docks, a fine composite vessel of about 10U tons 
burthen. Both fur model and workmausbip ste reflects great credit 
on the builder. 

There was launched from Messrs. T. Wingate aad Co.’s buildin :- 
yard, at Whiteinch, on the 17th inst., a steam hopper ballast barge 
for the l'yoe Improvement Commissioners, Tuis vessel ix of about 
400 tous builders’ measurement, and 40 horse power. Sue is in- 
tended for discharging ballast out of vessels arriving in the Tyne 
to load coals, &., and for this purpose will be fitted with a patent 
hydraulic craue by Sir W. G. Armstrong and Co. Ln other respects 
she is ap exact duplicate of uine bopper barges recently built by 
Messrs. Wingate for the same destination. And on the same day, 
Mesors. Raudulpt, Elder, aud Co. lauached from their shipbuilding 
yard at Fairfield, Govan, the Quito, paddle steamship of 871 tous, 
builders’ measurement, and 250 bourse power nominal of the loliow- 
ing dimensions :—Length over all, 200ft.; breadth, 30/t ; and 
depth, moulded, l5it The Quito bas b en built wo the order of the 
Pacitic Steam Navigation Company, Liverpool, and is intended for 
goods and paseepgers on tne We-t Coast of South Awerica, Her 
epgiues, which are being supplied by the same firm, are upon Weir 
patent duuble-cy hinder «Xpausion principle, fitted with suriace con- 
ensers and superheaters. 








NOTES FROM THE NORTHERN AND EASTERN | 


COUNTIES. 
(From our own Correspondent. ) 
LIVERPOOL: Launch of an Ivon Ship: Mersey Docks and Harbour 


Board: The Stock of Cotton—NortH-EasteRn District: Zhe ' 


Jumna; Sunderland Dock Works: The Strike on the North- 
Eastern Railway: Launch of a Steamer: State of Trade—StTate 
or Trape at Leeps—THe Don Pepro (s.s.)—FAIRBAIRN 
ENGINEERING COMPANY—SMOKE AT SALFORD—BkADFORD AND 
THE MIDLAND RaiLway, Xc. 
ComMeNcinG with the Liverpool district, we may note that 
Messrs. Bowdler and Cuaffer, of Seacombe, launched on Saturday a 
fine irou ship of 720 tons register, intended for the Ludian trade. 
The vessel, which bas been built for Messrs. J. Myers, Sun, and Co., 
was named the Globe. The Mersey Docks ani Harbour Board has 
refused this year to pay the sanitary rates of Liverpool, alleging as 
their reason the unsettled state of affairs with refereuce to the 
assessment of the dock property. The stock of cotton on hand at 
Liverpool has very considerably increased of late. Thus in the 
third week of January it amounted to 501,320 bales; in the third 
week of February to 565,500 beles; in the third week of March to 
467,770 bales; aud in the third week of April to 795,820 bales. 
Considerable as the stock is it is not quite up to the mark, however, 
of Apri! 1866, although this year’s cousumpuon has been somewhat 
smaller than that of 1866. 

lu consequence of the strike on the North-Eastern Railway busi- 
hess was, to some extent, interrupted last week in the district. 
Matters may now be said, however, 'o have resumed their normal 
course. Even last week the inconvenience was less than migbt 
have beeu anticipated The new In lian transport, the Jumua, is 
«Xpected to leave the Tyne on Saturday. The excavation of the 
new Hendon Dock at Sunderland i+ being pushed forward rapidly, 
and is expected to be completed by July. Gangs of workmen are 
kept at the work night and day, aud the night shift has recently 
been strengthened. The river Wear commicsioners are avxious to 
bave the dock ready to be formally opened, if possible, by the Prince 
of W les, who is expected on a visit to Earl Vane in the autumn. 
Some further time will probably el pxe before the works on the 
quays of the docks are completed for traffic. The strike among the 
evginemen of the North-Eastern Railway may now be considered 
virtually terminated, both the goods and passenger services being 
nearly re-establisbed on their former fooliug. Many of the old men 
bave been taken on again, but all who acted as leaders in the strike 
are rejected for good and all. Ono Thursday M-ssrs. Richardson, 
Duck, and Co., of Stockton-upon- l'ees, launched « screw steamer 
tor Messrs Horustedt aud Garthorve, of Hall. She was named the 
Niobe ; she is a handsome ship of 799 tons buriben, and 98-horse 
power, and is intended for the Baltic trade. Tbe shipbuilding trade 
of the north is considered to be improving, at all events there is 
more work in progress than was recently the case. The rail mills 
in the Tees district have been doing a fair amount of work lately, 
but not many fresh orders have been received during the past fort- 
night. Tbe bome demand for railway materiel is not active at 
present, but fair orders are looked for frum the United States, 
Canada, and British India, especially from the last-vamed part of 
the world. The Clevelaud pig iron trade shows little signs of 
increased animation. The stuck in the railway warrant stores is 
now abvut 72,000 tons, and an ¢qual amount at jeast is iu the hangs 
of the makers themselves. The shipments are not quite so heavy 
as they were, although @ considerable quantity is still going to 
Belgium and France. 

There 1s little change to report in the Leeds iron trade. The 
forges are mostly ov short time. The tool and machine trades are 
still slack. Two of the largest engive shops are busy, but the 
geueral casting trades are slack, 

The Don Pedro, screw-steamer, belonging to Messrs. Bailey and 
Leetham, having been placed by Messrs. Gilbert aud Gallon on the 
slip of the Humber Ironworks aud Stipbuilding Company, bas been 
ilengthened 52ft. 6in., and is now one of the largest steamers belong 
bg to Hull. 





The dividend of the Fairbaira Eugineering Company for the past 
year is at the rate of 7§ per cent per aanun. 

Mr. T. W. Chadwick. proprietor of the Broughton Gr ive Paper 
Works, bas been charged at the Salford [owa-hall with a nuisance 
in allowing dense smoke to issue from the chimusy counested with 
his wo.ks, notwithstandiug repeated orders of the court for an 
abatement of the nuisance. It was stated that Mr. Chadwick had 
expended as much as £1800 in endeavouring to remove or mit gate 
the nuisance; and tie magistrate accordingly expressed his opinion 
that he was entitled to an adjournment of the proceedings, pending 
the completion of some works still in progress. 

Access to the Midland Railway statin at Bradford will shortly 
be improved. Negociations which have been pending between tne 
Midland Company and the corporation of Bradford are now con- 
cluded, and the latter have agreed to pry the company £7550 ag 
com eusation for the laud, 580 yards, required to improve Cxual- 
road aud Well-street, “subject to conditions to be agreed upou for 
reserving the | nd as an open space.” ‘The company has devided t, 
have the space open in front of its station, 

The owners of thy North Dean Wood, near Halifax, have 
recovered £231 from the Lancashire and Yorkshire Railway Com- 
pany for damage caused to the timber by sparks emitie . from loco- 
motives. 


PRICES CURRENT OF METALS. 
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CopPpER-—British—case andtile £8. do £8. d; #4 8. da. £ 5. d. 
0 . 5 0 0..77 0 0} 909 0 0..9' OO 
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000... 000 000... 00 6 
Spanish Cake ...ss00. «| 73 0 0. 74 0 0] #4 0 0.1.45 0 0 
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YELLOW METAL, per lb. ......| 9 0 7 0 0 7j 0 7} 0 08 
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Bar, Welsh, in London / 615 0... 70 0! 70 O.. 7155 0 
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GROt, PALENE ccccccccccccccce | 94 @ O.. O@ O 0} 15 0.. 0 0 0 
Bed Or MINIUM....csceeceese | #1 O 0. 21 5 0) 22 0 0. 0 0 0 
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SPELTER, Silesian, per ton......| 20.5 0.. 21 O 0; iv O.. 2415 0 
Engush sheet ..... ccccccece | 28 0 O.. O YU YO) 31 0 0. 9 OO 
White zinc, powder..........| 9 0 0. 9 0 0 00 &. 0 00 
STEEL, Swedish faggot ........; 15 09 0. 00 0 000. 00 0 
Keg ecccccccsescccccsscceese| 9 09 9. 0 0 0 15 5 0. 1-1) O 
TIN, Banca, per CWL ..eeeecees 410 0.. 0 0 0 440 000 
Straita, fme—cash ..cccsecee| 4 419%.. 45 6) 31+ O.. 40 0 
Prompi 3 months ........; 4 610.. 0 0 0) 41 90. 0 0 0 
English DIOCKS .e.csccsseesss | 4 9 . 0 0; 46 0. 4141 0 
cocccccecccocccccces | 610 0.. 0 8 9] 6 7 U.. 4123 0 
Kefined, in DlockS.......+.. 412 0.. 0 9 490... 414 0 
PINPLATES, per bz of 225 sheets 
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New Queseapa Company.—This company held a general meet 
ing of the sharebolders at the London Tavern, on Wednesday, to 
ratify a contract for the completion of their railway to the Arva 
Mines in Venezuela, entered into by the directors with Mrssrs, 
Carr, Simmons, and Co., of Westminster. Osborne Stork, Esq., 
M.P., in the chair, drew attention to the leading features of the cou- 
tract, aud congratulated the shareholders upon the success which 
had attended their efforts to once more put the affairs of the com- 
pany on a solid and realistic footing. 


Steam Firs Enoines at tHe Paais Exarsition —A trial of the 
steam fire engines in the Exhibuiou tovk place in the Cuamp de 
Mars on Tuesday and Weduesday last. Oa the morniag of the 
first-named day the two specimens of the smailer class of eagines b 
Messrs. Shand and Mason aud M-rry weather and Sous respectivel 
were brought down to the river, aud, all preliminaries being 
arrauged, @ comparative trial of thy time taken ip getting up steam 
and beginuing to work was made. ‘The following were the exact 
results obtained:—Sbaud and Mason; 2) Ib, in 10 mimn.; 4! Ib. in 
13 min.; 60 ib. in 144 miv.; started, Merryweather’s: 2 Ib. in 
9} min. ; 60 Ib. in 11 mip.; 80 Ib. ip 124 min.; and -taried, rising 
steadily afterwards to 150 lb. Uufortuuately for Mrs-rs. Shand 
avd Mason, in their anxiety to get to work they started without 
sufficient bead of steam, and for a loug time were uuable to get full 
power on the engiue. When, however, this was accomplished their 
jet mounted to about the same level as that of Messrs. Merry- 
weather, which had been playin. steadily from the commencement, 
toa heizht of about 120/t.,as observed on the Great Lighthouse, 
beside which the trial touk place. Inch jets were used by both 
engines. Messrs, Shand and Mason had a 4)it. Jeugih of hose-pipe 
more than Messrs. Merry weather, but, on the other havd, Merry- 
weather’s hose-pipe was broken, and became sv bad shortly after 
Shand and Mason’s engive bad got into full work they were 
obliged to stop and change it In the evening Shaud and Mason’s 
large en~ine, Le Rhone, was tested against the French one made 
at the “ Océan” workshops, Havre, on Lee and Larned’s (American) 
system. The latter altogether failed to keep steam, and was never 
able to pump with more thao Ijin. jet, whilst the Rove's two jets 
of the same diameter always surpassed it in beight. Ou Wednesday 
the French engine was agaiu at work beside the river, aud appa- 
rently getting on much better than the day before, but it did not 
venture to place itself beside Messrs. Merry weather's large double- 
cylinder engine, l'Emp-reur, which fur some hours cousinued to 
throw a ljiv. j-t up to aud even 1U/it, over the gallery of the Great 
Ligh:house. By comparison with our details of tuat structure 
given elsewhere, it will be seen that the bet bt (bus attained was 
from 17Uit. to 180ft. Messrs. Shand and Masou did uot practise 
again on Wednesday. In consequence of the trial taking place 80 
short a time before our publication this week, we are unable to enter 
into particulars respecting the engines, but anyibing connected 
with ‘hem interesting to our readers will be found in our next 
number, 














EXHIBITION. 
Im our task of describing the Exhibition park, except 
that our labour is one of a highly agreeable nature, we are 
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Sisyphus, the gentleman of the in- 
was condemned by Pluto to the | 
decidedly engineering penalty of rolling a great stone up a | 
mountain, which always rolled «down again, and | 
gave him his work to begin afresh. Like him, “ with | 
many 2 weary step,” we wander round the ever filling 

rk, and daily find portions we thought we had done | 
ample justice to budding with new attractions. Adapting | 
the “Odyssey” a little to our modern instance, we may 
sing— 


forcibly reminded of 
fernal regions, who 


Again the restless Gauls our toils renew; __ - 
Dust mounts in clouds, fresh structures rise to view. 
Thus, we only now find ourselves in a position to finish 
the French section of the outdoor exhibition, which we 
thought we could have done two weeks ago; but the thing 
was impossible. Many a building which at that time was 
unrecognisable as to its design, and unnamed as to its 
intention, is now so far advanced as to admit of the first 
essays of its machinery, and it seems probable that at least 
no further new undertaking will be allowed, so that we 
begin to form some idea of what the park will really 
contain, or rather we might do so if our mental capacity 
could take it all in. | 
Again, taking the buildings on the left-hand of the side | 
avenue, with which we were proceeding in our last num- 
ber, we pass the new theatre, which, built almost entirely 


of lath and plaster, has attained a larger size than the | 


Strand Theatre, and will soon be ready for opening, 
although it is only about three months since it was com- 
menced. Just behind it, not an inappropriate position, 
stands in an open building, the “Carré” freezing appa- 
ratus, which uses ammonia volatilised by heat, and retained 
under pressure till the pressure has reached between thirty 
and forty atmospheres. The freezing effect is then produced 
by the sudden emission of this highly condensed gas. 
These arrangements are not yet in operation, but when 


completed are intended to produce ices for the million. | 


Beyond this building is a structure which attracts quite 
as much attention as anything in the park; it is a 
wooden shed, with a scaffolding over it, on which are hung 
a peal of forty-three fine bells for the cathedral of Buffalo, 
United States. They are arranged to ring chimes at pleasure 
by the revolution of a great organ barrel within the shed, 
which also contains the turret clock intended for the same 
cathedral, and ringing its hours on the same bells. The 
bells are by Messrs. Bollee and Sons, of Mans. None of 
them are very large, the heaviest weighing 24 tons, and 
the smallest about 40 lb., but from the great range of their 
tones the effect of the chimes they ring is exceedingly 
pleasing. Two airs are at present set, one of which is 
very well executed, the other, “ Partant pour la Syrie,” is 
not quite so successful. The clockwork is by Gourdin and 
Sons, of Mazet (Sarthe); the drum of the chimes is 4}ft. 
diameter and 6}ft. long, and pierced for about 6000 pins. 
The arrangement for ringing by it is exceedingly simple. 
Levers, very much resembling those of a piano, which have 
wires from the bell hammers attached to one end are 
acted upon at the other by the pins of the organ barrel in 
its revolution. <A clock weight of about 24 cwt. is used to 
set the whole in motion. We must now turn again to the 
buildings on the left of the side avenue, and bring them 
up to the point which we have here reached with those on 
the right. We therefore enter the third building in this 
range, and find it almost arranged, and very tolerably filled 
with various exhibits of a mechanical nature. Completely 
crossing the building to the left of the entrance is a fine hori- 
zontal engine, by Claparede, St. Denis. Though innocent of 
expansion valves, and many modern refinements, it has 
simplicity and good workmanship to recommend it. It ; 
must be, we think, the largest horizontal in the Exhibition, 
but it is not arranged to be shown at work, and seems 
rather stowed away in a corner in this side shed. The 
same exhibitor has, near it, a very compact portable, on 
low wheels, with a winch attached, apparently for use on | 
aship’s deck. Chapelle and Glover, of Paris, here exhibit 
an upright engine and boiler combined without anything 
remarkable in its construction; and beside it is an elephant 
boiler, by the Fives Lille Company, and another small | 
upright attached to a boiler with movable tubes, by | 
Berendorf, stands close by. The same maker has a pair 
of diagonals, of good workmanship, but we think he has | 
made a great mistake in casting the whole of the compli- | 
cated framework of each side in one piece. We find our- | 
selves here surrounded by several makers of inexplosible | 
boilers, and wish we could believe in half the inesti- 
mable benefits that they are intended to confer. The prin- | 
ciple on which they are constructed seems to be that of so 
confining the water and steam within the boiler that the 
separation of the latter from the former can scarcely take | 
place without causing an explosion. In those of MM. J. 
Belleville and Co. circulation is certainly provided for by 
introducing the feed at the lower extremity of a range of 
pipes, built within the furnace, and connected into one 
series by malleable cast iron junctions at their ends. The | 
furnace over the fire is completely tilled with a number of 
these series, placed side by side, vaporisation proceeding 
independently in each. e water-level is supposed to be 
maintained pba three tubes from the bottom, so that the 
remainder of the apparatus acts simply as a superheater. 
ere are few of our readers who are not cognisant 
of some of the hosts of attempts made within the last 
thirty years to produce a workable boiler consisting of small 
horizontal tubes, with the water contained within them. 
It is so tempting to the mind of the unpractised inventor 
—and has led many a practical man astray also—to have all 
his surface heating surface, and all his heating-surface ex- 
posed to radiate 
tubes one over another has never wanted an inventor, an | 





advoeate, or a patentee; but the complications in regard to | be considered as quite above the average of such castings , 
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small 4-horse portable on two wheels with a boiler on the 
same principle. MM. Hediard and Joly, and M. Edouard 
are also exhibitors of modifications of the “pipe” boiler. 
A little farther on are some portables by M. Ais Damey, 
the well-known maker of agricultural engines, who displays 
ou a tablet behind his stall not far short of a hundred gold, 





copper, and silver medals gained at various shows in France. | 


Just beyond him isa portable engine, about 6-horse power, 
mounted on two cart-wheels with shafts; it hasa tarpaulin 
tent over it, and as there are low sides to the shafts, 
forming a kind of body to the cart, the whole affair looks 


for all the world like some fat monster being taken to the | 
Next to it is a decidedly | 


Smithfield cattle show in a float. 
ugly portable, mounted on four wheels of boiler plate, and 


carrying its engine on its back on a regular cast iron bed- | 


plate. We must not, however, judge too much by first 
appearances; the ungainly thing is well made, and calculated 
to endure plenty of rough work. The next object of in- 
terest is a gas extractor, for assisting the evolition of gas 
during distillation. It consists of what would be a pair of 
primitive blowing cylinders, with the water joint, but with 
the valves reversed so as to be exhausters instead of 
blowers. It is, we presume, only a model on a small 
scale, and is to be worked by a Hugon gas engine. The 
application is by M. Brocchi, and the maker of the appa- 
ratus is M. Siry Lizars. We seem now to in a region 
of gas, and M. A. Leveque, chemist, Rue St. Foi, exhibits 
an arrangement for burning petroleum vapour by injecting 
it, with a current of air, into the separate tubes of a boiler. 
Au ordinary fan provides the required blast, a portion of 
which is taken through a copper vessel containing the 
petroleum, and passes on, saturated with its vapour, to 
where, in front of the boiler tubes, it is caught by splits 
from the main current directed down each of the tubes. 
We have not yet been furnished with particulars of the 
performance of this instrument—or rather this series of 
instruments—but we observe that the sanguineness of all 
former English inventors in this subject is equalled, if not 
exceeded, in France. Petroleum with this arrangement is 
to do ten times the duty of coal, and for every day a steam 
ship can now keep the sea she is hereafter to be able to 
maintain her course for ten days! Passing by some 
brick machines not yet ready, and others scarcely begun, 
we come to a fine portable engine, by A. de Coster, 
of Mont Parnasse. It must about 25-horse 
power, and is, we suppose, intended to drive the 
brick machinery. F. Jeannot, of Kill (Seine-et-Oise) has 
two pair of very large edge stones for grinding lime, plaster, 
cement, &c., dry. They are both arranged so as to screen the 
material which they grind to any required degree of fine- 
ness. In the bed of one of them area aaller of radial 
slits, through which the ground material falls upon a sieve, 
through which the fire passes, but then rolls into the centre 
of the machine and is elevated for rinding again by a 
small iron Jacob’s ladder carried on one of the revolving 
arms. The make and arrangement of this apparatus are 


excellent ; though the cast iron rollers are fully seven feet | 


in diameter, and some tons weight, they can be moved 
round by the hand with the greatest ease. Next to these 
mills is an exhibit of grindstenes by L. Weyer and Co., 
Saverne (Bas-Rhin); one of them is of the very unusual 
size of 12ft. diameter and llin. face. Behind them is 
another large portable by Durenne of Paris, probably the 
largest in the Exhibition, but very much of the ordinary 
English type. There are no other noteworthy objects 
within this building, but there still remains a good deal of 
space to be filled up. Outside it, before entering its next 
door neighbour, we find some geod forgings by another 
firm from the Rive de Gie, M.M. Rupery and Lacombe. 
The most remarkable of these is a rudder-frame, about 40ft. 
long and weighing seven tons, for an Egyptian frigate, now 
building at the great marine works near Marseilles. It is 
stated to be the twenty-third of the same kind, though 
not of the same size, made for the Marseilles establishment. 
Close to it are a set of bells by Bourdin of Lyons, exhibit- 
ing Freuch brass casting in all its excellence. Were it not 
for the beautiful figures in bas-relief with which the exte- 
rior is ornamented, one could not be persuaded that the 
body of the bells had not been turned in the lathe. The 
metal has an exceptionally white appearance, but we have 
no means of judging of the tone at present. 

Before proceeding to any other building, we cannot 
help noticing a peculiar piece of forging by Rupery and 
Lacombe (the makers of the rudder frame), which we had 
passed over, but which, from its difficult shape and excel- 
lent finish, deserves special notice as a piece of fine ham- 
mered work. It is the boss and eight arms for a ven- 
tilating fan of probably about 13ft. diameter, the arms 
themselves having a radius of about 5)ft. At about 2ft. 
from their extremities they are set back at an angle of 
about 7 deg. from the true radial direction with which 
they spring from the boss. At the same point also they 


are split and curved out laterally in two horns, to support | 


the fan blades. Starting from the boss with a section of 
about 4jin. square, they are gradually tapered with the 
most perfect regularity, till the point of each of the horns 
has a section of about 2}in. x lin. The boss is 1din. 
diameter, about 14in. long, and bored fora 7in. shaft, and 
the whole piece of work throughout is one homogeneous 
forging, without the trace of a flaw or the mark of a 
hammer. Behind the bells also are two stands of cast 
iron work which many a visitor will pass unobserved; the 
first is from the blast furnace and foundry of Pont 
Charron, and consists of all sorts of small work, from 
iron pots to worm wheels of every conceivable thread, but 
all having that sharpness for which the French are 
celebrated in their small castings, and which tells of fluid 
metal and fine moulding. The other exhibit is of heavy 
castings, which as yet have not arrived at perfection in 


heat, that some system of building up | France. Nevertheless, the engine beam, and half of a 25ft. 


tly-wheel for toothed gear, by M. Bohey, of Paris, must 


cleaning and repairing such boilers, and the positive diffi- | in any country. 


culty with which steam is evolved where it has not a 


Retracing our steps a little so as to take up one or two | 
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this neighbourhood, a very complete set of apparatus for 

washing wool. The samples which we saw under opera- 
| tion had never undergone the lope | cleansing cus- 

tomary in European countries, but so seldom possible in 
, Australia or South America, yet after being marched three 
, times along the trough of this apparatus, and passed through 

its rolls, and subsequently subjected to a severe beating 
| in another trough of fresh water, the wool emerged as 
pure and white as could he desired by any manufacturer. 
The means by which a reciprocating motion is given to the 
forks or tridents in the first trough is simple and ingenious, 
but the apparatus cannot be properly described apart from 
drawings, which we hope hereafter to be in a position to 
give. 

Nearly opposite stands one of the numerous Swiss 
cottages with which this part of the park abounds. Its 
| exterior furnishes an exhibition of ornamental woodwork, 
| by M. 8. Charles, whilst the interior is filled with his 
laundry apparatus, baths, churns, and other domestic ap- 
pliances, The next house is devoted to French tanners’ 
and curriers’ machinery, amongst which are Bréval’s tan- 
press, stated to be capable of extracting instantaneously 
about 60 per cent. of liquor from the tan, or say 1400 Ib. 
of liquor from 2200 Ib. of tan, getting through about 66 
cubic feet of that substance in an hour and a half, by the 
employment of one horse power. A bark mill, by Béren- 
| dorf, is well executed; the arrangement of the foot-step 
| being particularly good. Allard-Ferré and Sons have a 
| leather-dressing machine, which, from the ingenuity dis- 
| played in regulating the action of the moving arm, wi 
| merit a future description, if time and space admit of it. At 
| a short distance forward, regaining our proper line of ob- 
| servation, is a pavilion, principally devoted to printing 
presses. That of M. Jules Derriéry appears to us to be 
| particularly compact and simple for the large amount of 
work which it turns out, viz., 10,000 an hour, with the 
attendance of only two men. It has two rollers for the 
reception of stereotyped clichés, and is similar to the 
machines now employed in printing La Patrie, Le Moni- 
teur and Le Petit Journal, 

In the same building is a drying machine for cotton 
goods, by M. Turpin, of Rouen, of which only a few 
counterparts have as yet been erected in France, and we 
do not believe any have found their way to England. It 
consist of a large drum, 13ft. diameter, formed of twelve 
very thin sbeet-iron double tables for steam heating. 
Steam is admitted through the central axis, and taken to 
and from each of the twelve segments by copper pipes. 
The cloth to be dried is brought to the drum, and borne 
round it by endless 7 chains, carrying small pointed 
pins, on which the web is stretched. An arrangement for 
instautly varying the guage or distance between these 
| pitch chains from three-quarters of a yard to a yard and a 
quarter is deserving of close inspection ; about 600 yards 
an hour can be dried by this apparatus. 

An open yard nearly opposite this house forms the com- 
mencement of a display of railway plant and rolling 
stock, supplementary to that within the building. The 
Lyons Railway have a fine 36ft. turntable, moved by a 
small upright-boiler engine placed upon it, and covered 
with a circular awning. A large collection of signals are 
shown by the Northern Railway Company, and there are 
wagons of various forms from different manufacturers. 
Railway carriages occupy the next building, in the long 
line of sidesheds. The yare principally by M. Delethaez, and 
Chevalier Cherlus and Co. The latter ffrm exhibit draw- 
ings of a royal train, made for the King of Portugal, and 
the former, desigus of one made for the Pope, which is far 
beyond his Portuguese majesty’s in splendour and luxury. 
The sides of the building are lined with stalls, showing 
lamps and various cloths and other fabrics, used iu the 
fittings of railway carriages. 

Turning now towards the main building, we pass _per- 
| haps the ugliest and most’absurd pavilion in the park. It 
is a semi-rustic edifice, tiled as to its first roof and 
| thatched or bass-matted as to two others, which rise above 

it, ornamented at every possible corner —and it has many 
corners — with coloured glass globes. It cannot be 
denied that it forms a suitable exterior for the interior 
exhibition of a dozen tailor’s goose stoves, all of the same 
pattern, but of different sizes. The central flue, into 
which that of each of these little articles is united, passes 
directly through the thatch of the upper roof, which leads 
us to anticipate and almost hope for a speedy conflagration 
of the edifice. An ample compensation to this absurdity 
is, however, near at hand, in the shape of a small wooden 
building, exhibiting a model and profuse drawings of the 
great drift-wheels and pumps established by the Emperor 
about eight years ago, on the Seine, for the supply of St. 
Cloud and Versailles (district and palaces), including the 
, renowned “ Grandes Eaux” of Versailles. The wheels are 
six in number, 38ft. diameter, and 16ft. breast, each. 
Two horizontal plunger-pumps are driven by each wheel, 
and the collective effect of the whole apparatus produces 
a supply of about 800 cubic yards of water an hour, raised 
to a height of 380ft., and supplied to a mean distance of a 
mile and a half. 

An octagonal building, in plaster, with porticoes of so 
great pretension that they seem capable of swallowing 
the edifice to which they give entrance, next presents 
itself to view. It is destined for the exhibition of 
apparatus for lighting and heating by gas, but is as yet 
empty. Beyond it is a shed in which MM. Farcot and 
Sons exhibit two pairs of fans for the delivery of blast at 
high pressure. The second fan of each pair receives its 
blast from the first, on the principle long since adopted by 
Messrs. Platt and Schiele, of Oldham. <A rather ungainly 
portable engine, with return tubes over the boiler, gives 
motion to these fans; the driving belts however pass 
| round dead rollers beyond the fans, and are little more 
| than tangents to the fan pulleys which they drive. In 
coming thus far forward, we have passed the boilers of 
| Messrs. Lawrence and Thomas, of the Rue de Rivoli. 
They are the second of the motive-power boilers in the 











clear, open surface of water to rise from, have more than | exhibits deserving of notice, but which have hitherto | French section—the first of which, by Powell, of Rouen, 
counteracted the apparent advantages of such systems. | been in a very incomplete state, we find in-one of the | we have already noticed. 
MM. Belleville have besides their stationary boiler a buildings, which was empty when we last passed through 


MM. Lawrence and Thomas boilers are cylindrical, 
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with an eternal cylindrical flue, leading to an oval smoke- 
box altogether within the shell. The longer axis of the 
oval being horizontal, causes it to project beyond the flue 
at each side, and gives the means of bringing back a 
number of return tubes to the front of the boiler. Draw- 
ings in the boiler-house show similar boilers fired at both 
ends, and in the descriptions which accompany them pecu- 
liar facilities for removing the flue and internal parts are 
elaimed, as well as the advantage, which this form of boiler 
certainly does possess, from the flue not being carried 
throughout, of perfect freedom for the greater dilatation 
to which the parts directly exposed to the fire are subjected 
as compared with the shell. The other boilers in this 
section.are by L. Chevalier, of Lyons, and appear to be of 
the ordinary Cornish type in external form, though the 
flues do not seem to be cylindrical. We have not had, 
however; an opportunity of entering the boiler-house for 
their closer inspection. We may here observe, that as we 
think the English chimney shaft (apart from the boiler- 
house) the ae. 





iest specimen of its class in the exhibition, 
so we are disposed to consider that of Messrs. Lawrence 
and: Thomas the most graceful. It must, however, be 
remembered that only a certain height of chimney could 


be trusted on the foundations provided, and that as our | 


set of boilers has to provide far more steam than any single 
one in the other countries, its sectional area requires to be 
much larger than theirs, and grace of form is consequently 
more difficult of attainment; but this no reason why a bad 
copy of a questionable original should have been adopted 
to make matters worse. We now come to the last build- 
ing in the mechanical and architectural part of the French 
park. It is the worst of all the .attempts at ornamental 
villas therein contained—a piece of square perpendicularity 
im wood framing, gaudy colours, and. gaudier tiles, gar- 
nished with a semi-detached tower and balcony at one 
corner. The chimneys of the establishment are carried up 
externally and terminate on a level witb the baleony, so 
that the favoured denizens, whilst enjoying the evening 
air, would be able to consume their own smoke, and always 
know what was cooking for dinner. 








MOTORS IN THE INTERNATIONAL EXHIBI- 
TIO} 

Tue past ten days have produced a very astonishing change 
.in the general aspect of the Exhibition, both without and 
within, and the improvement and advance towards com- 
pletion have been made upon the whole, in so quiet and 
unobtrusive a way though going on at a thousand points 
at once, that it only seems wonderful where, when, how, 
and by what means the changes visible from day to day 
have been and are even still being effected. It appears as 
though the accumulation of material in the Champ de 
Mars was limitless, and that even the huge cineture of the 
building itself would never cease to prove its capability to 
hold more and more, without erowding, disorder, or in- 
convenience at any point. 

Even yet great masses of cases of goods continue to 
arrive, and in going or returning from the Champ de Mars 
one meets or passes fowrgons and heavy carts, heavily 


loaded with goods and cases having the unmistakable | 


Exhibition stamp avout them. Paris gets up early, and 


does not go to bed very soon either, at least in some of its | 


uarlers—-though much earlier than London—and it is 
this very start of two or three hcurs in the mornings in 
anticipation of our English working habits generally, that 
gives to the afternoon aspect of Paris so much of its look 
of diffused leisure and universal pleasure seeking. The 
day’s work has been done by those who work hard—and 
none but the most superficial can deny that these form a 
tremendously thick stratum in the mass of society in 
France, and even in pleasure-loving and enjoying Paris— 
before our workers of all classes in our English towns 
have got quit of their tools and shops, pens and offices. 

Thus it is that each returning morning sees new evi- 
dences of what has been done from six o'clock the pre- 
ceding day to nine in the morning when most of the 
juries meet, and when the exhibitors are ready to meet 
them. Nearly all the great piles of cases that come into 
the park in the evening by the outer ring of railway, just 
outside the outside zone of refreshment-rooms, &c., are 
opened, their contents extracted and placed, and the cases 
removed before the next morning. 


The flooring is now completed @’most everywhere, and | 


all dust and rubbish is clean out of the building, a 
regular corps of men in blue blouses are at work every 
morning watering and sweeping, and so far at least there 
is no great ground to complain of dust within, although 
there has been a day or two of simooni-like dust, with 
thunder-clouds overhead outside, and a tierce blast of air 
now and then through the transverse avenues. 

The vacant wall spaces in the great machinery zone are 
in great part now filled, as well as many vacant floor spaces 
also, so that not very much room seems to remain for more; 
but so vast is the area, and so large have been the propor- 
tions given to avenues for circulation between objects, that 
in reality, if the permission to bring in more goods con- 
tinue for another month, the present incalculable mass of 
production may have a large fraction of addition made ; 
without any appearance of crowding, or its even becoming | 
very apparent where the material added was deposited. 

Whatever the English daily papers may pretend to the 
contrary, that which we anticipated even at the time of 
the opening and before it, is now a matter of eyesight and 
of certainty. The world has produced nothing approach- 
ing this Exhibition in fulness, grandeur, and value of 
objects, magnitude, and generally facile arrangement, nor 
is it well conceivable how the future can transcend it. 
France in many ways, based upon mental and material power 
stands alone in her capabilities for any one of these grand 
pageants. It is well nigh impossible that any other 
power can surpass her after this. Consolidated Prussia 
(or Germany, as Prussia is pleased to svy) may attempt it, 
should the war that mutters in the air all over Europe not 
intervene; but position, and the genius of the German 
race, and their social and political condition as a whole, 
are against Berlin or Vienna, while an ocean on either 


side shuts out, if nought else did so, America, which so 
likes a big thing, from any successful attempt to “ whip” 

France in what she has now done. For these reasons, as 

well as becanse the genuine value and uses of vast exhi- 
bitions will be, after this, for a long time not recognisable, 
and the willingness of exhibitors again to come forward 
and spend their money profusely for a doubtful gain will 
be exhausted also, we think that eventually the notion 
which vaguely tloats through so many minds of the crowd 
of instructed men now gathered in Paris may prove 
| to be real and exact, and that this may probably be the 
| very last great International Exhibition that for many 
| years to come the world will behold; but if otherwise, 
| wherever or howsoever the next may arise, it cannot prove 
| more worthy of study on the part of those who would 
‘learn, of observation by those who would simply be 
' amused or delighted, than the present one. Accretion and 
arrangement will probably be still going on up toa late 
tm in May, and the park and garden, &c., will continue 
| to improve in appearance, even up to a late time of year; 
but practically the whole Exhibition is “at home to receive 
' visitors ” at the present moment, and those of our readers 
' and of the classes which they represent who shall go over 
' soon will not find that they have missed much of import- 
ance to arrive after they shall have come and gone, and 
will find that the Champ de Mars in its present state is 
| practically an exhaustless reservoir to each and everyone, 
‘while those who shall arrive. later may tind some little 
inconvenience from sun heat and crowds, but will find 
some countervails even to these in more settled and genial 
| weather and the riches of summer, in fruits and flowers, 
as yet scarcely to be found. 
Although, now that things kave got into order, we shall 
ourselves treat in an orderly and successive raanner of the 
subjeets exhibited within our wide province, as a rule; 
we shall continue now and then those general sketches, 
| vues de ballon, as Frenchmen say, of what objects may 
| best engage the attention of technical visitors, as we 
believe we may serve our readers in this way, and economise 
the time of those whose stay in Paris will necessarily be 
too brief to admit of their doing much more. As to seeing 
and intelligent'y studying the whole we may venture to 
say it is for any ordinary visitor, perhaps for anyone, 
simply impracticable. 
Amongst the fixed engines exhibited we may notice the 
following in addition to those referred to in a former 
article. 
A horizontal condensing engine, by Gavrian et Fils, of 
Lille, of 100 horse-power, according to the statement of 
| the exhibitors’ agent, is a plain good job for a fac- 
| tory engine, and well made. The condenserand air pump 
| are under the bed frame, and the latter is worked by a 
‘lever from the connecting rod—a mode very frequently 

seen now in the mauy horizontal engines which are exhi- 
| bited by continental makers. The fly-wheel is constituted 
| by a huge spur wheel with a double alternate range of 
| wooden teeth, made in segments and with double arms 
' keyed into the central boss. This wheel, which has been 
turned on the face and sides, runs extremely true. There 
is little to complain of in the way of workmanship in this 
engine, nor much to remark upon as novel in design. It is 
at work, 

A pair of coupled Woolfe’s beam engines, with cast iron 
| entablature and columns, and with all its cam-valve gear, 
' shafts, &c., above the floor, though not a very good looking 
job, and some of the casting is rough enough, is vet a very 


makers. 

To usit seems quite a mistake in style, and even offen- 
sive to the eye of a mechanician, to see superficial bright 
' members intreduced upon parts of cast iron columnar or 

the like framing without any real use, and the deformity 
is to us the greatest when, as here, the skin of the 
cast iron is not fairly cut into by the turning tool, 
but the brightness produced by work so superficial 
as to suggest the notion that it was only done with the 


file in the lathe; but, passing over these defects as eye- 
sores only, there are several points of merit in these 
engines, and one or two which we are disposed to believe 
novel. Amongst these is the mode by which the wood 


' teeth of the gear of the driver are secured into the mor- 
tices in the periphery of the fly-wheel. This will be at once 
understood from the annexed sketches. Each tooth 
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is made in halves—the division in the centre of the 
breadth—and driven in separate taper sockets ; each half 
tooth has got a recess in the radial direction cut into one 
side of it, and a rectangular and deeper one at one point. 
When the half teeth are about being driven a sunk nut of 
wrought iron, to take a (sin. or thereabouts) screw bolt, is 


dropped into the rectangular socket in the tooth, which is | 


then driven home. The square-headed screw pin or bolt 
that is to secure the teoth from dropping or fiying out is 
then passed throngh one of the holes in a piece of flat har 
iron, which passes right round the wheel at the back of 
the rim, in lengths, end to end, of about 2ft., and which are 
bent to the inner curve of the rim of the wheel; these 
thus form continuous washers under the heads of the 





creditable performance, by Messrs. Carels, of Gand, the 


—_—_——.., 


on withdrawing any one screw pin the half 


screw pins. U 


tooth to which it belongs can be driven out bya square- 


| ended punch struck against the back end of the cog, through 
5° 


the small space provided between this bar iron ‘band 
washer and the continuous centre rib of the rim of the 
wheel. The tooth is very little, if at all, weakened ; the 
detention is perfect, and the mode of extraction simple and 
rapid, For heavy gearing such as this, and running so 
fast that centrifugal force comes to be sensible, this isa 
very much better, as well as far neater, mode of securin, 

wood teeth than the more common method of me 
wedges driven laterally between the ends of the teeth 
projecting inwards from the inside circuit of the mm, and 
cut dovetail to hold these, or the well-known plan of 
boring the tails of the teeth through on edge, and driving 
in and through them iron cylindrical pins, which, in pro- 
portion as the timber of the teeth is good, hardy and well 
seasoned, tends almost surely to split them. 

Beech continues to be the timber preferred for teeth by 
the Belgian millwrights. It seems to us matter of surprise 
that none of the magnificently hard, dense, tough, and 
straight-grained colouial woods— some of which are used 
with so much success by colonial miliwrights—have ever 
that we know of, been tried in Europe. We shall pro- 
bably hereafter illustrate these engines of M. Carels, 

MM. Rews and Colson, of Gand, present a pair of 
horizontal Woolf engines, the axis of both cylinders in 
each being in one line, and the small cylinder nearest the 
fly-shaft; a construction which, in the vertical form, was 
employed by Sims in Cornwall many years ago. The air 
pump is worked by eccentric gear from the fly-shaft, and 
stands vertically. The fly-wheel has a spur-geared rim; it 
is put together in abutted segments, each segment cast 
with one arm, and these with segment inner ends are 
bolted on to a central boss in a manner highly suggestive 
of want of strength. The work is good enough in these 
engines, but the design in many of the details objection- 
able; there is a good deal of complication, as well as other 
evils introduced by this whimsical, rather than advan- 
tageous, mode of placing the cylinders, and the interiors of 
the cylinders and pistons are hard to get at. 

We should scarcely suppose that this is a ¢ype of en- 
gine introduced into ordinary use in Belgium, or 
anywhere. It is one of the drawbacks of exhibitions 
that the craving for what is called “ novelty” —a name often 
without any clear idea attached to it as respects mechanical 
combination—produces the tendency to designs such as 
this. 

Not far from this is another engine by M. Prospere 
Vandenkirchove — a large and massive slow - moving 
horizontal single cylindrical condensing engine, of 75-horse 
power nominal: it is completed in a very excellent 
style, both of design and workmanship. The spur 
fly-wheel is both handsome and strong. ‘The large cast- 
iron arm keyed into (we presume) bored sockets, and the 
bits of bright work distributed with good taste sparingly, 
and executed in good style. No tile work ishere, but thetrace 
of keen cutting tools that have gone clean below the skin 
of the good sound castings. ‘he air pump and water 
pump are driven by an inverted {-shaped hollow forked 
or double-sided rocking lever; one side of the lever 
to above 


rising at each side of the connecting rod 
its level. This is given motion to by a short connecting 


rod (Fig. M.), as in the diagram annexed, worked off a 





stud rising from the top side of the main conn ting rod 
near its junction with the piston rod cap. The lever is a 
good bit of forge work, but most unne essarily expensive 
in this double flitched form, growing out of a single boss 
which is keyed on the rocking shaft below the engine bed 
frame. : 

There is a somewhat peculiar “ ” or slide, to this 
engine, requiring figures for its description. 

The same firm exhibit close by another engine also of 
large size, a horizontal one of Woolfe’s construction, 
with some rather peculiar valve arrangements not devoid 
of complexity. The two cylinders work upon a two-throw 
crank, so that one piston is at the bottom of one cylinder, 
while the other is at, or very near, the top of the other 
one, This arrangement of pistons and cran< is not quite 
new, aud is exhibited elsewhere, for example, in the 
British department, in the case of the very compact and 
well executed engine by Measrs. Carrett, Marshall, and 
Co., of Leeds, now represented in Paris by M. L. Perret, 
et Cie. This little engine, a condenser of seven-horse 


glissiere, 


| power nominal, but probably capable of giving out from 


twenty-five to thirty-horse power indicated, we illustrate 
on page 388. It is so arranged that it is steadily working 
now in the Exhibition upon no other or better foundation 
than the packing case it was sent over in, turned upside 
down. Itis intended to work with 60 Ib. to 75 lb. steam; the 


| cylinders are Gin. and llin. respectively, with 15in. stroke, 


and the usual speed is 125 revolutions per minute. The 
makers state, however, that they are prepared to drive 
engines thus constructed up to 800ft. per minute, or more, 
of piston speed. The balance of parts will no doubt be 
favourable to this, but the limit will be found to speed in 
the construction of the air pump, the speed of which, 
however, is only half that of the pistons. In the small 
engine exhibited the amount of expansion 1s varied by 
hand when desirable, and there is no connection with the 
governor; this, though of less importance, perhaps; in a 
small engine, is still a defect. In their larger engines, 
however, these makers do connect the expansive gear and 
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valve with the governor. The performance of those larger 
may be understood from the particulars and indi- 
igrams, given at page 388, from an engine of 
90-horse nominal ay _ working at Gand (Belgium), 
E plied to us by the makers. 

a et Is ime engines the makers state :—“ The 
desired object is attained in the improved compound 
engine by its having the shortest steam ports direct from 
the same ends of the steam cylinders, thus enabling the 
pistons to have opposite motions; and the low pressure 
one to be in advance or past the dead centre when the 
high pressure piston is ai the end of its stroke, to receive 
the expanded steam at the exact moment it should be 
liberated freely from the high pressure cylinder, thus 
effecting expansion im a perfect manner with balance of 
the relative reciprocating and rotative parts, and developing 
a maximum speed and uniform intensity of power with a 
neutralised strain on the working parts, and at the highest 
economic steam pressures, the engine at the same time 
having no dead centre. These advantages are not possessed 
by the Woolfe compound engine, where the _ pistons 
move simultaneously and unbalanced in the same direction, 
having lengthy and indirect steam passages from the 
opposite ends of the cylinders, and the motion of the low 
pressure piston 1s of necessity too late to receive the steam 
at the proper instant from the high pressure piston; while 
in the McNaught arrangement the pistons are too far 
apart to develope the fullest benefit to be derived from 
the expansive compound system, The low pressure 
piston is set in advance, avoiding any dead centre, and 
receiving its steam from the high pressure piston at the 
exact moment it ought to be set free; thereby effecting 
uninterrupted continuous expansion by one slide-valve 
through the shortest possible steam ports, unattainable by 
the Woolfe or McNaught system, and other simul- 
taneously moving pistons. The air-pump is 
actuated at half speed by wrought iron levers, or is 
applied double-acting direct to the piston-rod. The stroke 
and lead of slide valve are adjustable, and the friction of 
valve can be balanced by a counter pressure of steam and 


engines 
cator di: 


vacuum.” 

In concluding this brief notice of Carrett and 
Marshall's engine we may add that they are offered at 
prices which to us appear surprisingly moderate for good 
We are not at all satisfied that the construction of 
s in the 


ie must 


work. 
slides employed, viz., with inclined faces, &ec., a 
small engine shown, is the right thing. This e: 
be considered, we presume rather as a model of a size 
feasible, and to have been br wuucht to the Exhibition as illus- 
trative of the pri ‘iple of coustruction adopted in large 4 
engines than as that which the makers, notwithstanding 
cheapness, would be prepared to advise for common 
employment in engines of so small a size. That which 
looks complex, if not ¢ mpli “ated, here, would cease to be 
really so in many respects were the size of engine much 






greater. 

For little engines up to 10 or 15-horse power, if not 
more, we confess to being more disposed towards a 
single cylinder, and expanding in that and that alone, 
with the best aids that the most perfect valve gear 
and steam jacketting, &c. &e., can afford. Not for cheap- 
ness only, but for other considerations and conditions as to 
use generally, little engines should be as a rule as simple 
and few in parts as possible. 

Very near the engiue last noticed above, from Belgium, 
isa large vertical double cylinder blast engine, from the 





vertical, | 


| sustain the fly-wheel shaft. 


Freres, which, though at the first glance it looks rather 
complicated, and is painted in a style to repel the ap- 
proaches of an engine maker, has yet many points about it 
worthy of commendation. Upon a plain but not over stout 
cast-iron frame the two horizontal cylinders are placed, as 
also the two-throw crank shaft, &c., with which the con- 
necting rods, &c., are in motive communication. Steam 
from the boiler passes right round the large cylinder to a 
throttle valve controlled by the governor, and thence to a 
slide with variable expansion derived from cams upon the 
governor spindle, and also under control of the governor, 
put capable also of adjustment. The governor and its gear 
and framing straddle transversely across and over theframe 
of the engine, and in a form that at the first glance recalls 
to mind that of one of Sharp, Roberts, and Co.’s ancient 
small cutting-engine frames of thirty years ago, and this it 
is chiefly which gives such a look of oddity at first to the en- 
gine. Both large and small cylinder valves are very fair ex- 
amples of design, and are worked with simplicity by two 
eccentrics from the fly-shaft. The air pump in the usual 
way is worked by levers from one of the connecting-rods, 
and placed below the bed-plates. The cylinders are 
jacketted all over; the proportions of parts, on the whole, 
are not liable to objection. 

Very close to this engine is a very showy engine, 
by Mr. E. Bourdon, consisting of two cylinders in 
plane of the front of a piece of framing in two parallel 
parts, carrying the fly-shaft overhead. The cylinders are 
at 90 deg. to each other, or 45 deg. each to the horizontal. 
There are several very well adapted combinations about 
the framing, and some novel arrangements in the details, 
particularly as to the way in which the slides from the 
piston-rod, cross-head, joints, &c., are designed. These 
slides are of wrought iron and in one piece with the 
cylindrical bars which carry them, one end being fast to | 
the cylinder tops, and the other to the front face of the | 
framing. This front piece of framing, the whole of which | 
is of cast iron bolted on to a large base-plate, presents ex- 
treme beauty of lines, and is a perfect model mechanically 
and ip style of what cast iron framing under such cireum- | 
stances should be. We commend it to the special notice of | 
any of our young mechanical engineering student friends 
who shall visit the Exhibition, as a practical lesson to the | 
age. And we may also say to the student—obszrve one | 
defect in style, viz., the bald and meagre way in which the 
top parts of the pyramidal framing, as seen on edge or in 
rear of the engine, passes into the jaws of the pedestals that 
It is surprising that this 
should have come from the same masterly hand that pro- 





| portioned the rest of theframing. The cylinders have been 


jand it is 


long reuowned works at Seraing, now those of the Société 


de Cockerell on the Meuse, a few miles from Liege. The 
design of this engine, we are obliged to confess, disap- 
pointed our expectations. Upon a large nearly square 
base plate is erected a lofty cast-iron framing, consisting 
mainly of four vertical members, with no genuine dia- 
gonals, and but very inefficacious means of giving connee- 
tion and steadiness against angular or lateral movements 
or torsion in them. These carry a heavy head frame on 
top of which is “ mast-headed” a ponderous vertical blast 
cylinder. Upon the bed-plate stand the two long stroked 
vertical cylinders of a Woolfe’s engine, which, together 
with their nozzles and double-seated valves, it is but 
just to notice, are very compactly put together, and 





| all complete. 


im such a manner as to allow of being lagged literally | 


all over. The valves are actuated by cam motion. 
From the piston-rod, connected by a cross head— 
caused to move vertically by slides attached to the frames 
at the sides—action is communicated directly up to the 
blast cylinder overhead, and through a pair of lateral con- 
necting rods down to the cranks upon the shaft under the 
bed-plate of a pair of fly-wheels, one at either side. Upon 
a pair of brackets extending out from two of the four 
columns in the same plane with the fly-wheels, and on 
the level of the cylinder tops, is supported the centre 
axis of a double-flitched wrought iron beam lever, intended 
to work the air and water pumps, which are upon an inde- 
pendent bed-plate. The pair of small—how very small !— 
connecting rods to work these are actuated from a little 
pair of stud axles bolted on to the back face, or side, of the 
main cross head. The blast cylinder has nothing peculiar 
or commendable about its valves. The style of the framing, 
especially its columnar parts, is very much that of the 
abominable sort that was in vogue in Glasgow and Liver- 
pool, and, indeed, a little in London, for marine engines, 
some thirty years ago, and which was then called “the 
Gothic style’—Gothic enough in every sense but one. Un- 
less stayed by large diagonal rods from the top to the 
masonry of the foundation, for which we could see no pre- 
paration, or propped up by the walls of the engine-house, 


we should expect this engine when in full swing, to rock | 
| might have been made to look well whilst they also acted 


like a cradle. Some stability is given to the framing at the 
expense of the cylinders ; never a wise device, and espe- 
cially to be avoided in large engines. Not the least sur- 
prising thing which catches the eye about this engine 
is the statement painted upon the front of it to the effect 
that it is the capone engine made upon the same 
type by the Société. 

Before we get too faraway from Carrett, Marshall, & Co., 
and double cylinders with opposite moving pistons, let us 
notice an engine of large size upon this type by Boudice 





| cast in one pie e, with powerful bracket-pieces, which attheir 


lowersides and inner or opposing directions connect them by | 
broad flanges bolted down to the bed-plate. It would be | 
quite easy to find holes to pick in some parts of this engine, | 
an objection true, quantum valeat, that it 
is notas compact as it might be, though at the sacrifice oi | 
the length of stroke and of connecting-rod, &c.; but, upon | 
the whole, it is a very handsome, graceful piece of work. 
Some things, too, which at the first glance look like over- | 
sight or inexperience, are not so; for example, the piston | 
rod slides, made in one piece with their own cylindrical 
carrying-hars, as we have described, possess no means, 
apparently, for remedying the effect of long continued | 
wear; but it is obvious, on looking more closely, that | 
enough projection of the slide faces has been allowed for | 
planing off at some remote future day, and then applying 
steel or gun metal false faces. That there is no means of | 
setting out the brasses of the crossheads against these 
slides isa more real objective criticism; and this might, | 
from the construction of the crosshead, have been managed 
by a nut and fine thread on the crosshead neck behind 
each brass with perfect facility. Amongst the Belgian 
engines, the Société anonyme de Chate'ineau, of which M. 
Eugene Smitz is administrator and gerant, exhibits a pair 
of vertical inverted cylinder winding engines, for col- 
liery use, withthe flat rope drum, brake, and brake gear, &c., 
These are by no means a sightly job—in 
this respect the very opposite to the engine of smaller 
power just noticed—but in principle of design they pre- 
sent many points of a very commendable character. 





Upon a masonry foundation, with a deep pit between for | 
the reception of the rope drums and brake, &c., stand up | 


two hollow frustra of cones of cast iron, which look like 
the exterior in form of two small windmills. The surfaces 
are perforated by rectangular rounded angled openings in 
several places ; these are cast in three or four pieces, put 
together with internal flanges and bolts and nuts, and are 
securely bolted down at the bottom by heavy flanges to 
the masonry. Upon the tops of these are placed the 
steam cylinders. The piston-rods pass out at the 
bottom; the connecting rods in the inside of the 
conical tower-like frames, and guided at the piston end by 
slides vertically attached to the frames; the cranks and 
drum shaft pass across beneath the base flanges of these 
towers; the valves have link motion; the brake is a steam 
one; and the whole of the levers for handling the engines 


} and brake-gear are collected at one very suitable point, 


where everything is under the eye of the engine-tenter, 
and by three levers only are all under his hand and 
control. 

With more taste in designing the external contour of 
these conical frames, and by an expenditure of a few hun- 
dredweights more cast iron in throwing out bold top 
mouldings in the form of hollow cornices dropped on ex- 
ternally, and giving a graceful hyperbolic curve to the out- 
line near the base, these frames, which possess immense 
stiffness and much adaptability to the parts of the engine, 


well. This is another useful example to the student, and will 
show of how much commercia! importance good taste in 


| designing engine work— indeed, all machinery—is, as well 


as the rigid rule and abstract principle upon which the 
good action of machinery depends. There are, in fact, two 
values to be held in mind in every machine to be made for 
sale, the rea value and the apparent value. Much of the 
latter may exist with but little of the former, but the 
former may be obscured by the want of the latter also ; 
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both constitute the triumph of the accomplished me 
chanician. 

Very near to these last engines, but at the other side of 
the central ga'lery, there is another pair of vertical 
cylindrical winding engines, mounted upon much more 
handsomely designed curvilinear, flat, double-flitched 
framing. In these, though there is not ground for much 
complaint anywhere, it may be seen how large a quantity 
of cast iron may be employed in framing, and how pon- 
derous a character may be given to it, and yet that the 
practised eye may detect weakness, the strength of the 
whole being no more, here or anywhere, than that of 
the weakest part; and there are some, we might almost say, 
very weak parts. 

A pair of horizontal condensing engines, by MM. Hou- 
get and Feston, of Verviers, are seen close by. They pre- 
sent nothing very remarkable beyond tolerably good work- 
manship—as is also true of the last above—and being 
packed up closely. 

A pair of coupled horizontal engines, with framing 
cast hollow, by Demeuse, Houget, and Co., of Aix- 
la-Chapelle, present the characteristic of a very much 
better job than the immediately preceding, both in design 
and in execution. 

The fly-wheel is ae ey as a drum, with a very heavy 
rim, and turned rounded face, and is of relatively very 
small diameter. It is placed between the engines, and is, 
we presume, only placed upon the engines as a temporary 
part, to suit the purposes of their application as motors of 
the Exhibition machinery. 

Very near the engines of M. M. Carels, of Gand 
is a little pair of vertical cylindrical engines, work 
ing expansively, upon a bed-plate with four columns 
and entablature, intended to be stiffened against rock- 
ing by the walls of the engine-house, and of per- 
haps about 20-horse collective power, marked as by 
A. La Rochaymond, of Tournay, from the workshops 
of the Industrial School there. The design of these en- 
gines is not as good as the workmanship, which itself can- 
not be said to be first-class ; but it is to be remembered 
that this engine has been throughout, from the designing 
and pattern making to the erecting and packing to leave 
the shop, made by boys between 16 and 20 years of age, 
under the direction of experienced shop foremen and un- 
der the instruction of the professors of the schvol. This, 
like all the work turned out by these noble institutions, 
the technical schools of France and Belgium, costs more 
than can be got in payment for it, but the proceeds of sale 
go in so far to reduce the annual costs vf the establish- 
ments, which are sometimes lucky enough to secure 
contracts that they can make a profit upon ; and, after all, 
it is not the mere question of self-support that is the main 
one here ; it is the ultimate profit returned to the com- 
monwealth, by the knowledge, which is power, thus con- 
ferred upon its young manhood, in a quiet, scarce noticed, 
but perennial stream, that constitutes the all important 
aspect of these schools. 

If this great Exhibition should do no other good to us in 
England, it has already done this, that it has impressed— 
we believe we may say without exception—upon every 
Englishman now in Paris as exhibitor, juror, observer, 
reporter, or man of science, the conviction that such schools 
we must have in England ; and not these alone, but a large 
and fundamental change and vast and comprehensive im- 
provement in the whole system (or rather no system) of 
education of our British workmen of every class, from 
master and foreman to rivet-boy and labourer, or be left 
soon and far behind in the competitive race of production 
by the rest of Europe—perhaps even by America. 

We have thus led our readers wandering with us amidst 
the mighty maze of machinery that fills the great, broad 
mile-long zone, and though we have only passed through 
parts of three nationalities, as to space, we have remarked 
upon a considerable number of engines. But we have 
taken them nearly at random, and it must not be supposed 
that those we have touched upon are either the best or the 
worst, or even the most noteworthy in the whole of the 
vast display. The steam engines exhibited, whether in 
motion or not in motion, amaze one by their number and 
variety ; they may be counted literally by scores—perhaps 
when all shall have been completed, by hundreds. 

The general impressions given to the engine builder, by 
the whole, viewed as such, seems to us somethiig like this : 
A vast accession of genuine science has been brought to 
bear upon engine making and its improvement since 1862. 
In this other nations still lead the way in advance of us ; 
though some of the most important roads upon which 
they have advanced, and are still travelling onwards, hive 
been opened up by Englishmen. 

In a concrete point of view, though the great diffusion 
of the Woolfe, or double cylindered principle of construction 
is the most remarkable feature, next to that is the great 
increase in the substitution of the horizontal for the verti- 
cal character in construction. This last, which but a few 
years ago was hesitatingly employed for heavy engines at 
all, and scarcely for any except high pressures, has now 
firmly established itself with respect to the condenser. 

The supposed difficulties in connecting the condensing 
apparatus with the other parts of the engine, and working 
the air-pump, have given rise to some daring innovations, 
borrowed from the marine engine builder in great part 
however. And the improvement and multiplication of 
accurate and effective tools within the last fifteen years 
have enabled and encouraged the engine maker to grapple 
boldly with, and easily to overcome, constructional difficul- 
ties that previously proved deterrent to his wishes to 
escape from the time-honoured, and still in some respects 
most valuable form, that was bequeathed to him by the 
great father of engine making in the Boulton and Watt 
steam engine. 

In another article we may probably say something as to 
the existing state of construction as now exhibited 
by the engine maker at Paris, and the great but as 
yet little commonly known or applied advances of the 
last ten years ir the theory of the relations of heat and 
of energy may warrant as to the more immediate futare 
of engine making, but for the present we must halt here. 
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CIVIL ENGINEERING IN THE PARIS EXHIBI- 
TLON.—IRON VIADUCTS OF LA CERE, BUSSEAU 
DAHUN, AND DU MIDI. 

THREE very remarkable works of railway engineering 

are exhibited in beautifully executed models, to a scale of 

004m, = =! the full size. amongst the magnificent col- 
lection of designs and models, by which the more recent 
achievements of the civil engineers of France are illus- 
trated. These are the great iron viaducts of La Cere, and 
of Busseau d’Auhn, both of which are already executed 
and in use ; and a third, designed for that branch of the 

Chemin de Fer du Midi, which contributes the line pro- 

posed from Montpellier to Rodez, but which, as yet, 

remains to be constructed. 

These three viaducts, all of which we illustrate this 
week by engravings drawn and measured direct from the 
models, are all upon one general type, which we may, most 
briefly at least, indicate to our British readers by describ- 
ing as thit of the Crumlin Viaduct in South Wales. 
All three are, however, very different from the latter 
in the arrangement of details, and also different from 
each other. Each in succession as to turn of design 
being somewhat different and in certain respects im- 
proved, as compared with its predecessor, and all of 
them being decided advances as to constructive details 
compared with Crumlin. 

The history of bridge or viaduct construction in iron 
during the last twenty years, or thereabouts, presents two 
very marxed and almost simultaneous ad vances, viz., tirstly, 
the employment of hollow foundation piers, together with 
that of compressed air for sinking them, by which a depth 
of foundation may be attained under circumstances as 
to water or badness of bottom, which previously we may 
safely affirm must have proved impracticable; and, secondly, 
the use of metallic framing in substitution for masonry or 
brick for the supporting piers of superstructures above 
such foundations (or others), by which elevations may be 
attained greater than any previously attempted, and the 
limits to which, in height, it is difficult to foresee. Per- 
haps the true forerunners of iron-framed pier-work in 
viaducts were those closely analogous structures in timber 
which by some time preceded them in America, such as the 
great timber viaduct of High Portage, the vertical elements 
of which consisted altogether of a system of upright and 
horizontal timbers with diagonal trussing. But whether 
the idea of substituting metallic framing for masonry in 
the parts subjected to the insistent load in viaducts was 
thence derived or not, the Crumlin Viaduct appears to 
have been the earliest actual example of such a mode of 
construction in iron. We do not know how the exact 
question of relative date stands, but the first design for 
the water towers at the Crystal Palace—made, we believe, 
by Fox, Henderson, and Co.—was also an early applica- 
tion of the principle of vertical hollow cast iron tubes, 
resisting compression, and framed together with horizontal 
members also of cast iron and by diagonals of wrought 
iron. 

The application was, however, not, in that iustance, a 
happy one. Few cases could have been presented more 
unfavourable to bringing forth the advantages of the 
system, free from inevitably adjunct evils, than one in 
wkich it was necessary to accumulate a vast load (in water) 
at the very summit of a very lofty and in all directions 
isolated tower, of very limited base, and with its com- 
pressed members not pyramidal but vertical, and hence 
parallel. 

Indeed, these disadvantages do not appear to have been 
at all recognised by the first designers of those towers. It 
will be recollected that the towers as originally con- 
structed in fact proved dangerous, owing to the system of 
diagonals not opposiug nearly sufficient resistance to the 
tendency to deflection in the towers as a whole, due to 
the effect of wind or other extraneous forces causing them 
with their immense top load to vibrate as a great elastic 
pendulum. 

This was remedied, as it was understood by the advice 
of the late Mr. Brunel, by the abolition of the greater part 
of the slender and far too weak Viagonal tie bars and the 
substitution for them of rectangular panels of cast iron 
in the alternate spaces between the adjacent piles of 
coluinns at the angles of the polygonal prism and the 
horizontal members which are at the level uf consecutive 
floors. In this form these towers as now visible were re- 
constructed, and there can be no doubt that both in their 
original and in their existing form they affurd a very 
valuable lesson as to the really weak point in lateral flexi- 
bility of all analogous framed structures in iron, including 
the piers of viaducts such as we are now engaged with. 
The Crumlin Viaduct, due to Mr. Kennaird, was after its 
successful opening followed by that of Sitter, between 
Saint Gall and Winterthur, in Switzerland, which, in 
principle at least, greatly resembled the former. That 
again upon a greater scale by the framed iron viaduct of 
Sarine, near Fribourg, also in Switzerland. The High 
Portage timber viaduct was opened in 1855, and consists 
of fifteen spans, each of about 58ft. span, and nearly as 
much as 260ft. above the level of the Genesee river. 
Each pier consisted of three systems of upright timbers 
all in one plane and plumb, and braced closely together, 
and having a considerable inclination in the trans- 
verse direction to the line of the viaduct. These were 
footed upon masonry plinths or bases. The small spans 
admitted of horizontal bracing at intervals between these 
piers of timber for the entire height; so that, in fact, the 
whole became little more than a recticulation of timber 
horsing, though containing the germ of the framed metallic 
pier. In the Crumlin Viaduct each point of support be- 
came enlarged in breadth in the direction longitudinal to 
the viaduct, so as to be enabled to stand alone for its entire 
height without any connection with other piers. Each 
pier thus became a pyramidal structure, consisting of six 
slightly inclined upright members, all braced horizontally 
and diagonally, aud wholly independent of any extraneous 
aid between the base and the super-imposed platform to 
earry a double line of railway. 

To Mr. W. B. Kennaird, the designer of this viaduct, 





must then, we think, be accorded the merit of first in- | 
ventor or designer of the system of framed metallic piers. 

The spans at Crumlin are, we believe, about 150ft. 
eech; the elevation, at greatest, 200ft.; and the total 
length 1685ft. The system of trussiug employed in the 
girders was that of the single triangle, or Warren girder 
principle—one in many respects less advantageous than 
that of interlapping triangles as used in the piers. It 
was commenced in 1853, | 

The Sitter Viaduct was begun in 1854, and finished in 1856. | 
The latier is for a single line, and its spans are about 136 | 
| 
| 


feet each, with an altitude of framed piers of more than 
200 feet above the bottom. It isa daring structure, the piers 
being altogether in cast iron framing, each being no more 
than about 18 feet in thickness—ie., longitudinal to the 
viaduct at the base, and but 11! at the summit ; and in 
the transverse or lengthway direction only 35 feet at base, 
and under 16 feet at summit, with a height above the | 
masonry of about 157 feet. In structural details there is | 
much in the Sitter design open to objection. However, it | 
has borne all the required tests, and sustained safely the 
traffic upon it now for many years. 

The Fribourg Viaduct recently illastrated in our pages | 
was commenced in 1857, and opened for traffic in 1862. Its | 
height is nearly 250ft., and the spans are about 16uft. each. | 
The general idea of the pier is much the same as that of | 
Crumlin, each consisting of three ranges (transversely) 
of four vertical members, all pyramidally inclined ; the | 
height above the masonry bases being about 142 feet. 
This is arranged by the horizontal members into eleven 
stages or storeys, but whilst the internal staying consists 
of grand diagonals in the St. Andrew-cross form, the ex- 
terior has been covered, most unfortunately and disadvan- 
tageously both as regards structure and appearance, with 
a closely meshed latticing of diagonals, secured to T ribs 
cast on to the angle columns and horizontals. This form 
of diagonal bracing is worth but little, except in one 
direction, i.e, in tension ; and its effect when the larger 
diagonals are seen through it is quite to confuse the per- 
spective, and destroy all symmetry in the appearance of 
the piers. 

The Fribourg Viaduct was constructed by the Creusot 
Ironworks Company, and the total cost, including the 
masonry, is understood to have been about £96,000 for 
a total length of viaduct of about 1,300 feet. We have 
understood, however, that a large proportion of the iron 
employed in this structure was obtained at prices below 
that current in France at the time, by about 46f. the 
metric ton of cast iron, and 65f. that of wrought iron, so 
that for comparison with a structure executed in Frauce, 
and under the prices prevailing there, at least ten to twelve 
per cent. should be added. 

We have thus sketched the historical antecedents to this | 
particular form of viaduct—piers and superstructure | 
viewed together—and now proceed to the three viaducts | 
themselves, whose titles are at the head of this article. | 

Of these, that of Busseau d’Ahun was designed the | 
first in order of time, though not that first executed. Both | 
it and that of La Cere are found upon the great system of 
the Orleans Railway Company (Reseau Central), but upon 
ditferent branch lines. The former is situated upon the 
line from Mountlugon to Limoges, which has recently been 
opened to trattic, and which being one of the network of 
circumferential lines, connecting the great radial lines 
which are primarily formed in France, will form part of 
the shortest route across the kingdom between Bordeaux 
and Lyons, passing by Coutras, Perigueux, Limoges, 
Montlugon, Moulin, St. Germain des Fosses, and St. 
Etienne, ultimately effecting direct communication with 
Tarape and Gannat. 

The Montlucon and Limoges line joins on to the line 
from Chateauroux to Limozes, at St. Sulpice Lauricre 
junction, thirty kilometres from Limoges, and at Busseau 
d’Ahun a branch line diverges to Aubusson, which passes 
through the rich valley and coal basin of d’Abun, or of 
the Creuse River,and hasa length of about twenty-four kilo- 
metres. There are few more expensive lines in Europe | 
than this short one has been, mile for mile ; an expenditure, | 
however, fully justified by the mineral and manufacturing | 
wealth of the district, and by the anticipated traffic. 

Nearly the entire distance has been executed in compact | 
granite, and by the aid of gunpowder. There are formid- | 
able rock cuttings and three tunnels in this short line, | 

| 
| 








pierced through this granite, two of which, at Lauriér and 
at Gueret, are each about 1600ft. in length. Besides these 
there are four great viaducts, passing over as many 
of the deep and narrow gorge-like valleys between the 
great tables or mamelons of granite which form the | 
characteristics of the country here. 

This short line, exclusive of the viaduct about to be 
described, is stated to have cost 200,000 francs per kilo- 
metre, or at the rate of about £40,000 per mile. This 
great outlay upon a line at so considerable a distance from 
the capital, and upon one which at no time can form a 
link in a great trunk line of the first-class, appears to be 
justified by the wealth and industry of its locality. 

The expenditure, under the restrictions to which such 
undertakings are subjected in France, speaks volumes for 
the industrial developments in progress in that country, as 
does also the rate at which this difficult piece of work was 
completed. ‘The conditions required by law were only 
fulfilled for its being begun in 1863, and in 1865 a large 
portion of the line had been already opened. 

One of these great works is the Viaduct of Busseau 
@Ahun, crossing the River Creuse and its embracing 
valley, at an elevation of about 190 feet, by six spaus of 
165 feet at the largest and of 137 smallest, and having a 
total length, with double line of way, of about 1120 feet. 

The superstructure consists of four main lattice girders ; 
the total depth being divided into two meshes, z.¢., equal 
to the diagonals of these. 

The general structure of these is very much like that of 
the bridge over the Rhine at Kehl. The top and bottom 


booms are of redoubled plates, and of heavy angle irons, 
back to back, and the lattices of double T irons and flat bars 
in tension—all connected beneath the floor by cross diagonal 
girders at intervals, upon which the timber flooring and 





continuous longitudinal sleepers are laid. Above these is 
a balustrade, mainly of cast iron, and the whole is pro- 
tected from tire by a light coat of gravel upon the floor, 
The construction of the framework is thus calculated 
to preveat the risk of an engine or carriage falling 
through in the event of a “1un off” upon the table 
of the viaduct ; against which, however, we did not ob- 





| serve that the precaution of high guard-rails or timbers 


seemed to be employed. The abutments of the viaduct at 
the Montlugon end consists of a plain massive rectangu- 
lar pier of masonry, connected with a second, similar to it, 
and which joins right into the embankment by three hand- 
some semicircular arches. At the Limoges end two nearly 
similar, but much shorter, rectangular stone piers, with a 
road passage between, run the viaduct also into the em- 
haukmeut. The valley is nearly all rock, and except in 
the bed of the river the piers are all founded directly upon 
that material. The basement of each pier consists of a 
rectanvular mass of coursed ashlar, with wrought quoins, 
the lower portion for about one-third of the height having 


| cutwaters triangular in plan at the ends both up and 


down stream. This is rather to increase transverse, or 
end way, stability in the base itself, probably, than as any 
precaution against the flow of water possible in violent 
occasional floods. These masonry pier bases are, as respects 
the three middle ones, of variable heights, so that 
their top courses range level quite across the valley. 
The two remaining masonry pier bases, which are built 
upon the slopes of the granite masses or hills at either 
side, are much less in altitude, are above the level of the 
three former, even at their base courses, and are respec- 
tively so placed that in height and level of top they range 
with each other at opposite sides of the valley. The 
batter of the sides of the masonry of these bases is the 
same as that of the vertical members or sides of the iron- 
work of the piers above, and the effect is very pleasing to 
the eye. 

The lattice work of the viaduct is, to the eye continuous 
from end to end,—the verticals which run from the lowe: 
to the upper booms of the main girders, above the piers 
and at a distance apart equal to the (longitudinal) width 
of the pier itself, not addressing the eye in any contrary 
sense, 

The top of each basement is quite flat and level, and the 
blocks of stone are so arranged that the insistent load of 
each distinct vertical member of the pier framing shall be 
sufficiently diffused over several of these. The piers 
consist each of only eight vertical members arranged in 
two transversal rows of four each. Each vertical mem- 
ber consists of a succession of cast iron cylindrical pipes 
connected together end to end by sockets and square 
flanges with bolts and nuts. There are seven storeys or 
stages of these in the three lofty or central piers, and four 
in each of the two shorter lateral piers, the levels of the 
horizontal members all ranging together, and all these 
being above the cast iron base frame, or “ balustrade” as 
the French engineers call it, by which the sockets at the 
base of each pile of cylinders are connected aud given a 
more uniform bearing upon the stone base. Each cast 
iron socket is spread into a flat foot, and these are cast so 
that all round the rectangle of each pier the sockets are 
united by flanges and bolts to the “ balustrade,” which 
consists between every pair of sockets of a strong rectan- 
gular piece of cast iron framing with diagonal braces cast 
in one piece, and in depth equal to that of the socket 
casting. 

All these sockets and connecting pieces, or “bal- 
ustrades,” batter the same as do the eight vertical mem- 
bers or piles of cast iron cylinders, and these all slope in 
two directions, viz., towards an imaginary point situated in 
two vertical planes which mutually intersect, and which 
divide the whole structure of the piers symmetrically in 
the longitudinal and in the transverse direction. The 
effect of this double batter is, that the axes of all the lines 
of piles or cylinders, if produced upwards, would unite in 
one point high above the summit of the actual pier—in 





| other words, they do not batter towards different points, 


but all towards the one point, so that axes of the limes of 
cylinders may be viewed as at solid angles or the arrisses 
of quadrangular pyramids. This disposition is greatly 
better than that of Crumlin or of Fribourg, both in 
mechanical principle and in appearance. The cylindrical 
pipes forming these piles at the angles and in plane of the 


| sides of this truncated quadrilateral pyramid placed upon 


the rectangular cast iron “ balustrade” uniting the base 
sockets, are provided with projecting parts, suited to 
receive and connect with the system of wrought iron 
horizontal and diagonal members. These consist, 
as respects the former, of joists of iron rolled 
to the double T form, and as respects the latter of 
trough irons, crossed back to back, with filling pieces 
between, at the intersection, equal to the thickness of the 
gusset pieces at the meeting angles of the horizontals and 
diagonals; all these are united by rivetting. Each masonry 
base is constructed hollow; a rectangular chamber rather 
more than equal in length to that of the base of the iron 
pier runs from end to end in the middle of the interior. 
Chis is lighted from a loophole window high overhead at 
each end, and is reached by an iron ladder from a square 
trap or opening, with a hinged iron cover in the ceutre of 
the pier framing and on the top table of the base. From 
this central chamber at either side branch off four arched- 
over recesses or niches, and from square recesses running 
horizontally back from near the softits of the semicircular 
arches forming the covering of these rise square funnels 
up to the centre of each base socket of a line of cylindrical 
pipes above. A heavy cylindrical holding-down bolt, 
which is cottered into the heart of each socket, drops down 
from this vertically through each of these funnels, and its 
lower extremity is secured by a suitable cast iron washer, 
with a large screwed end to the bolt anda nut beneath. By 
these eight holding-down bolts each pier is held firmly 
down, and kept in connection with the mass of masonry 
of its base ; and by the convenient arrangement of the 
interior the bolts are capable of examination at any time, 
though not of being taken out or replaced (were such an 
unlikely thing ever needful), without the removal of the 
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socket and two pieces of balustrade at either side, as well 
as some of the adjacent framing. At the top, each framed 
pier is counected all round by a rectangular cireuit of 
double T iron of additional strength ; but it is obvious 
from what has been described that the insistent pressure 
of all the four main girders carrying the double line of 
way —floor and projecting footpaths formed thereof — 
bears right over the axis of each pair of vertical members 
(piles of cast iron cylinders) taken in the longitudinal 
direction. The immediate hearing point—as to which 
wuch discussion arose before its precise form was decided 
upon—of the girder upon the summit of the pile, is by 


a simple intermediate block of wrought iron laid into | 


a shallow recess or seat, above and below. The stone 
employed for the bases was the lava of Volvie, near 
Busseau, which, like the granite of which in part the 
bases of La Cere Viaduct are constructed, does not crush 
under a load of from 400 to 500 kilogrammes per square 
centimetre. Notwithstanding this, however, the * balus- 
trade” was added to the sockets, so as to increase the bear- 
ing surface of the latter by about one-half additional. 
The methods adopted for the erection in place of this via- 
duct, though not absolutely novel in their nature, showed 
vreat boldness and address, 

~ he girders of Sitter Viaduct were put together in 1855 
upon the spot, and launched successively upon rollers, end 
on, into place, over a temporary staging supported upon 
intermediate timber uprights between the piers. The 
rolling, end on, into place thus of heavy girders was, 
however, even then not new, in Great Britain at least ; 
for about 1852 Messrs. Mallet had thus erected some heavy 
latticed girders of large span at Aherlow, over the 
river Suir, upon the line of the Waterford and 
Limerick Railway, in Ireland, of which Mr. Hemans, 
M.LC.E.. was chief engineer. The first recorded 
exumple upon a large scale on the Continent, appears to 
have been due to M. Benckiser, engineering contractor, 
of Baden, who in Janu ry, 1857, thus erected the Bridge of 
Thur, near Andeltingen, in Switzerland. In this case the 
eirders had sufficient excess of strength to admit of their 
being pushed out from the already completed work, 
end on, without any extraneous support. Not very long 
afterwards, the engineers of the Creusot works employed 


the same method for the erection of the lattice bridge of | 


Orival, across the Seine, near Elbeuf. At the viaduct 
of Berne, the girders were thrust out on end, but they 
were supported at intervals, as at Sitter, by uprights. 
At Fribourg the Creusot ¢ Jom pany employed a modification 
of the schemes long ago originated by our own Telford, 
when planning the earlier designs for an arched bridge 
across the Menai Straits, and arranging how he was to 
sustain bis centreing without supports from beneath. 

The plans will be familiar to those who have perused 
Provis’s great work upon the Menai Bridge. The idea of 
suspended centering thus struck out in Eugland was with 
much address modified to suit the requirements of the 
case of a horizontal parallel girder, both at Fribourg by 
the Creusot Company, and at Busseau d’Ahun by M. 
Moreaux, the acting engineer for the house of Cail and 
Co., who were the contractors for the work, and who acted 
unler the direction of M. W. Nordling, the engineer-in- 
chief of the Orleans Railways, to whom is due the credit 
of the original desigus, and the decision as to all the 
details of both D’Ahun and La Cere Viaducts. Generally 
deseribed, the method employed was to put together in 
line, and upon the work already executed, two spans of 
virders; these were trussed by a certain number of diagonals 
passing from the summit of a pyramidal framing at about 
the mid length outwards towards both ends of the girder, 
and secured to the top boom. In this state the girder, 
which had been sent from the works of Cail and Co. at 
Grenelle near Paris, drilled, marked, avd numbered 
as to all its parts, having been rivetted up on edge 
nd mountel upon thirty-two rollers beneath it, was 
drawn vaclily forward until its point passed ove the top 
of the first pier, and, still proceeding, was thrust out for 
nearly the breadth of the next span beyond into free air. 
rhe same was done for each of the exterior girders, aud 
these were secured transversely together, and by 
at first also made secure in the rear end. , 

The overhanging portion of the four parallel girders, 
supported beneath by, we may say, No. 1 pier, now stood 
in the position of a vast trussed cantilever, or crane, with a 
fixed and unalterable jib, and was so enployed for the 
purposes of erection of the parts of No. 2 pier, which were 


loading 





hoisted by tackle and gear placed upon the overhanging | 


point. As soon as No, 2 pier was brought up to the 
summit level, the points of the girders were completed and 


rivetted together, and the cantilever ceased to be one, and | 


became simply a completed girder over the span between 
No. 1 aud No. 2 piers. No, 3 pier was, meanwhile, in pro- 
gress, and the same provess was repeated over it when at its 
full height; and so in succession until the entire width bad 
been passed over. As soon as a span was completed, the 
pyramidal framing and diagonal top guys were removed 
from it aud moved on to serve again for the next, and so 
by the other tackle concerned in the rolling forward, &c. 

The overhanging girder, as may be imagined, with so 
great a length of free end as 50 metres, could not fail to 
give down somewhat by its own weight, notwithstanding 
those diagonal guys and the effective means employed for 
their adjustment. The deflections ata mean were as follow: 
—At 8 metres from the fulerum, 0.002 m.; at 19 metres, 
0.022m.; at 40 metres, 0.122 m.; at 44 metres, 0.195 m. 
There was in round numbers, therefore, a droop or sag of 
nearly 20 centimetres to take up. This was effected by 
screw jacks placed upon the summits of the piers, and 
relieved as soon as the permanent bearing pieces had been 
put into place, and the girder points then lowered upon 
them. 

A considerable amount of forethought and contrivance 
Was necessary in deciding upon the apparatus for pulling 
or pushing forward the girders, in order that the pier over 
which the girder was in the act of being rolled (as ful- 
crum) should not be too severely strained by horizontal 
forces, equal to those necessary to produce the movement 


of the girder, whether by rolling or sliding, or both. To 
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meet this, some highly ingenious arrangements of tackle 
were employed by M. Moreaux; of such a nature that at 
all times the fulcrum pier should be solicited only by ex- 
traneous horizontal forces, which were nearly equal and 
opposite—forces, in fact, which differed only by the 
amounts due to the coefficients of the total friction of rest 
and that of motion of the girder. It would be impossible, 
however, without the devotion of a large space, and very 
detailed engravings, to make these details of arrangement 
quite intelligible. M. Nordling, while admitting fully the 
rapidity with which the arrangements, as above 
briefly described, fulfilled their functions—so that, 
in fact, each span was completed in about twenty- 
eight working days—and testifying also to the per- 
fect efficiency of M. Moreaux’s method of taking 
his point d'appui from the pier for the purpose of 
dragging forward the girder, so that at no time was there 
a horizontal deflection of the pier itself produced of more 
than tenor fifteen millimetres—has, nevertheless, expressed 
his own opinion that in future operations of the sort it 
will be better to employ the same method of pushing for- 


ward the girder employed with success at the Bridge of | 


Andelfingen and the Viaduct of Berne. This consisted in 


lacing the girder upon a number of metallic loose rollers ' 
g £ ‘ 


beneath its lower boom; the axis of each roller was 
formed at each end like a ratchet brace, and the 
levers of these, of wood, were long enough to reach 
up and be handled by men placed upon the surface of the 
top boom. By the simultaneous action of these men, in 
alternate pairs, each pair alternating with them taking up 
the movement at the time of the back stroke of the former, 
the girder was kept in perfectly easy motion, under per- 
fect control, and without the slightest horizontal strain 
upon any but the completed or at least amply resistant 
platform upon which the girder rolled. 

A very interesting account of the methods employed at 
the Berne Viaduct will be found in the Lisenbahnzeitung 
v. Stuttgart for 16th December, 1858, a German journal 
devoted to railway construction. The value in saving 
time produced by this method may be judged of from the 
fact that at Busseau d’Ahun each of the great piers was 
erected complete for its entire seven storeys in height 
within five working days from starting at the top of the 
stone base. 

We must now pass to the Viaduct of La Cere. This is 
situated upon the branch line from Aurillac to Figeac, 
over the river Cere. That line is for single way, and while 
the design for D’Ahun—upon the double way line of 
Moutlugon to Limoges —was still under consideration, it 
was decided at once to proceed with La Cere; so that, 
though last designed, this was first put into hand for 
execution, 

In constructive details, so far as the framing of 


the piers is concerned, both viaducts are identical, with | 


this exception, that (as will be seen Dy our illustration) 
there isa somewhat different arrangement ia p'an of the 
eight cast iron piles or vertical members in these piers of 
La Cere. In place of the eight piles being arranged in 
plan in two parallel lines transverse to the viaduct, these 
are arranged in four parallel transverse planes—-/.c., they 
form the angles (at their axes) of an elongated octagon in 
plan, the longer diameter being transverse to the viaduct. 
All the eight piles batter inwards, and in such a manner as 
to meet if produced upwards in one central point, by 
which the same advantages are secured as at D’Ahun in 
the symmetry of all parts of the octangular pyramidic 
frustrum. 

La Cere has five spans in all, with four metallic piers 
between abutments, consisting of handsomely proportioned 


rectangular piers, with three semicircular land arches be- | 


hind these, and then an abutment pier, which runs into 
the earthwork of the embankment at either end of the 
viaduct. The height from the low water of La Cere to the 
lower boom of the girders is about 195 feet. The masonry of 
the bases carried to the same height in the two middle piers, 
and also made to range horizontally in the two lateral 
ones, is, as respects the former, about 52ft. above the low 
water of the river, so that the height of the ironwork of 
two loftiest piers, each of seven storeys, is about 143ft. 
The lateral and shorter piers are each in four storeys. 

The superstructure consists of two parallel deep girders, 
very nearly similar to those of D’Ahun, and latticed in 
the same way, connected and trussed together transversely, 
and carrying on top an oak platform, with thin ballast and 
coutinuous sleepers, for the single line of way. The 
breadth necessary for safety and for circulation by the 
railway servants, workmen, Xc., is obtained by a continuous 
oversailing at both sides of this platform, the edges of 
which are protected by a balustrale much as at D’Ahun, 
The largest spans are 50 metres, and the smallest, as at 
D’ Ahun, 41: metres, from ceutre to centre of piers. The 
bases for the piers in this instance are in plan elliptical, 
the sides all round from above the granite stone base 
course battering with the same obliquity as the metallic 
work of the piers above. 

The cast-iron sockets and “ balustrades” between them, 
holding down bolts, &c., are the same as at D’Auhn, except 
in disposition in plan. In the interior of the elliptic mass, 
which is built of brick—probably as cheaper than wrought 
granite facing in this curved form—a nearly square cham- 
ber is formed, connected with two rectangular galleries, 
running the lengthway of the pier; and these connect, by 
lateral square apertures, with the bottom of the square tun- 
nels down through which the eight holding-down bolts are 
passed and secured as already described at D’Ahun. 

The entrance is by a trap from the top course, in the 
centre of the pier framing, and the descent by an iron 
ladder. This, as has been already said, was that proposed 
for D’Ahun, but we should have added that there the en- 
trance was ultimatély better arranged by a door in the 
lateral face of each pier base, placed securely above the 
level of the highest water of the river. A wood-planked 
footpath, placed between main girders at the level of the 
summit of the piers, runs from end to end of the via- 
duct, and gives free access to all parts of the super- 
structure. 

The summit of the piers finishes with a deep cast-iron 
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octagonal frame all round, and, in connection with this, 
two heavy cross pieces in the longitudinal direction of the 
viaduct connect the interior pillars of the pier in pairs; 
upon these the girders rest. The insistent points are 
different from those at D’Ahun, and it is a moot point with 
M. Nordling and other French engineers of eminence 
whether the rounded knuckle-bearing at one point under 
each girder, or the flat key as already described, best 
meets the somewhat complex conditions required to be 
fulfilled, in order that, under all circumstances of varied 
loading, wind pressure, and expansion and contraction, the 
total pressure shall be most evenly diffused amongst the 
eight piles of the pier. 

Our last illustration, now given, refers to a viaduct as 
yet not commenced, but it is understood decided upon. 
It has been designed for the line between Montpellier and 
Rodez, part of the system of the Chemin du Fer du Midi, 
by M. Surell, Ingenieur-en-Chef des Ponts et Chaussées, 
and director of the company; M. de la Roche Tolay, Inge- 
nieur-Ordinaire des Ponts et Chaussées, being the acting 
engineer. 

As may be seen from the scale of the illustration, this is 
|a much loftier and bolder structure than even either o 
the two last, and has the peculiarity of the abandonment 
of all cast iron in the piers and superstructure aud in a 
general simplification in details. The viaduct is intended 
to carry a single line only, upon two main parallel girders, 
which are not, properly speaking, latticed, but consist of 
top and bottom booms of plate and angle iron counected 
by vertical members of equal transverse breadth to that of 
the booms, and also formed of plate and angle iron. These 
recur at intervals, which nearly divide the length of the 
girder into squares, and a strong pair of diagonals in the 
St. Andrew-cross form unite the diagonally opposite 
angles of each such square. These are rivetted to 
gusset pieces in the angles, and to each other at the 
intersection. The girders thus formed are nearly 
identical in design with those upon a far greater scale 
| employed at the railway bridge at Bordeaux, aud to those 
| of Mr. Mallet’s design for Londonderry Bridge purchased 
, by the Bridge Commission before Mr. Hawkshaw was 
| engaged by them. 
| ‘The bases for the piers are here simply parallelograms 
| in plan, and prepared to receive the eight uprights forming 
| the pier. The plan of the pier framing also is rectangular, 
| and such that, three equal squares being laid together, the 
| eight uprights will be found at their angles. Within each 
| of these imazinary squares, and centrally placed, a circular 
| v ell-hole is coastructed to a sufficient depth in the heart of 
the masonry, an! open at top, or on the level of the upper- 








| most course and base of the iron work. 


These there wells each give access by horizontal 
| short tunne!s to the vertical ones, down through which 
come the eizht holding-down bolts. These bolts are 
flauened out above the level of the bases of the iron 
\framimy so as to be rivetted for a considerable lenyth 
|upwards to the ironwork of the uprights themselves. 
| These uprights are tubular, formed each of two hollow 
rolled pieces, in section something like a very large Barlow 
| rail—the two being applied face to face, and embracing 
| between them a strip of boiler plate which thus divides 
| the central hollow in a vertical direction into two equal 
|segments. This boiler plate projects, where necessary, 80 
as to afford rivetting hold for the horizontal and diagonal 
|members. The horizontal braces are formed of rolled 
double T or girder iron, with the deep webs vertical —i.e., 
in the plane of the batter of the adjacent uprights, 
rivetted to the uprights and also to the diagonals, which 
are formed of iron rolled of a smaller section, but nearly 
of the same sectional form as that of the uprights them- 
selves. These diagonals cross, with the hol'ow sides look- 
ing towards each other, and are rivetted co each other at the 
| intersection and to the boiler plate gusset piecesat the angles 
of the vertical and horizontal members. The pyramidal form 
is still preserved in this viaduct of M. Surell’s, but the 
batter is very much less in both the longitudinal and trans- 
verse directions of the pier, especially the former, than in 
either those of La Cere or D’Ahun ; aad it must be con- 
ceded that the general effect to the eye—as addressed by 
the model exhibited at Paris—is very much less graceful. 

The design possesses the unquestionable advantage of 
simplicity of construction as to the piers, and of being all 
united into a single structuree—each girder being simply 
rivetted right down upon the cross girders of wrought 
iron which form the crown of the pier, going at equal 
depth all round the rectangle and across from one inter- 
mediate upright to the corresponding one longitudinally 
opposite. ‘Ihis construction, of course, sets at detiance the 
theoretic aim of preserving a coustant equi-ditfusion of 
rolling load upon all the uprights of each pier; but it 
introduces also some new elements of stability. 

To pursue the discussion of relative structural merits 
here, however, is not at present possible. ‘The whole sub- 
ject of these peculiar viaducts has been investigated by 
M. Nordling with an amplitude and an exactness that 
ought to afford an example to our British professional 
readers of what the theoretic attainments of a competent 
engineer ought to be—an example which but few im the 
same profession in Great Britain would be capable of fol- 
lowing in like cases for themselves. 

We shall probably ere long return to the subject ; and 
having now pretty fully described the construction of 
these, which are perhaps the most remarkable and recent 
examples of metallic viaducts in existence, hope to follow 
with some critical remarks as to the mechanics of their 
construction and the nature of the extraneous forces they 
are called upon to resist, and the peculiarities of the action 
of these upon the airy framing of the light, lofty, and cob- 
web-like structures. 








ARTISANS’ VISITS TO THE Paris EXxHIBITION.—With the view 
of assisting artisans visiting Paris to study French factories and 
the like, offices will be established both at the Exhibition and 71, 
Champ Elysées, and the Lord President of the Council has 
appointed Lieutenant-Colonel Ewart, R.E., to take charge of the 
subject, who will be assisted by M. Houssoullier, who acted 
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PARIS EXHIBITION—PROPOSED VIADUCT FOR THE MONTPELLIER AND RODEZ RAILWAY. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





INSTITUTION OF NAVAL ARCHITECTS—STEEL FOR 
SHIPBUILDING, 


Srr,—In your number of the 26th April, I have, with much 
surprise, read the remarks of Messrs. Barber and Rochussen 
respecting steel as a material for ship plates. From Mr. Barber's 
remarks it might be inferred that no steel plates of more than 
gin. can be warranted to double cold without cracking, and that 
steel plates of gin. thick cannot be made of reliable quality for 
shipbuilding. Mr. Rochussen’s remarks do not go quite so far as 
Mr. Barber’s, but even he infers that crucible steel alone is of a 
reliable quality for plates and shafts, and that Bessemer steel is 
not reliable for forgings. Also, that steel to double cold at any 
thickness required as readily as iron, to stand forty-two tons 
tensile per square inch, and to possess the requisite elasticity, 
cannot be produced. Mr. Rochussen also remarks that it is really 
matter of misery almost that engineeers do not sutficiently 
consult with manufacturers as to what they could do, and what 
was impossible. 

Now, as [ have been for more than ten years past perfectly 
cognisant of the fact that cast steel plates fulfilling all the condi- 
tions pronounced by Mr. Rochussen as impossible can be produced 
in any quantity, and of perfect uniformity, by the crucible system, 
and far more readily by the Bessemer process, I am indeed 
astonished to find gentlemen of eminent practical knowledge and 
engineering skill speaking of this kind of steel as if it was a some- 
thing very desirable, no doubt, but as quite impossible to produce. 
To convince these gentlemen that I am not mistaken I have for- 
warded to THE ENGINEER office a specimen of the steel such as I 
describe, doubled cold under a 20cwt. hammer, and which steel 
will bear a tensile strain of forty-two tons per square inch, and as to 
its capability of resisting elongation without fracture, the turn of 
the doubie will sufficiently indicate that. This steel requires no 
annealing. The specimen is only lin. in thickness, for I have not 





appliances to enable me to double a thicker piece in the cold state, | 


but the metal will double cold equally well at 2in., 3in., or din. 
in thickness. 


amount. 
steel in the cold state unless the loop formed is hammered 
perfectly close under a heavy hammer. That is the true test of 
tenacity and uniformity of texture; nor is it much proof of 
excellence when thin bars or plates will bear even this test. The 
test pieces should be at least lin. in thickness. Mr. Murray 
thinks that two or three plates can be supplied of the right quality 





small valve is acted upon by the steam contained in the case, any 
— diminution in pressure of this steam would allow the valve to 
close. 

The instance of danger arising from deficiency of water, given in 
the same number by Mr. H. Stanislas, is of value, as it must be 
very rarely the case that the temperature of the steam can be 
observed at such a critical moment. The fact that the steam had 
been superheated to such an extent, perhaps, adds a little confir- 
mation to my opinion expressed in a former number, that more 
danger is to be apprehended from an excess of heat in the steam 
than in the boiler plates. It would tend to throw more light upon 
this subject if your correspondent were to furnish a few more 
details; for instance, he does not mention whether the engines 
were standing or running at the time. If the engines were 1un- 
ning it is unlikely that the rising of the safety valve would have 
the effect he mentions; supposing the engines to have been stand- 
ing, it is more probable that the rising of the safety valve, by 
— the already superheated steam into circulation, had 

rought a current of it into contact with the thermometer, than 
that so rapid a superheating of the steam as he infers could have 
taken place. Epwakb K. Dutroy, M.E. 
Manchester, April 29th, 1867. 





FORCE AND MOTION, DEFINITIONS AND MOTION—CORNISH 
ENGINES, 

Srr,—Having been a subscriber or reader at times of most of 
the mechanical periodicals that have come out for near thirty 
years, I have noticed that the question of force and motion is pe- 
riodically recurring, some contending for the velocity and some 
for its square as the measure of the inherent force in a moving 
body, and the remarkable thing is that, for the most part, both 
parties have been in the right. 

All will agree that the force existing in a moving body is truly 
measured by the amount of resistance that it will overcome before 
it is stopped; but there are two ways of estimating this resistance, 
viz., by the time that a given resistance must act to destroy mo- 
tion, or by the space over which the body will travel when opposed 
by the same resistance before its motion is destroyed. 

In the first case the force is as the velocity—that is, witha con- 


stant resistance; double the velocity in tue body requires double | 


; | the time to stop, but if we consider the same body as overcoming 
By the crucible process the plates would cost something less | 
than £40 per ton, and by the Bessemer process about half this | 


I do not attach much importance to the doubling of | 


of steel for shipbuilding, but that the bulk will, in all probability, be | 


quite unfit for this purpose, and he wishes that steel manufac- 


relixble quality of steel. I beg leave to inform Mr. Murray that 
not merely two or three but any required number of steel plates 
can be much more easily supplied of uniform excellence than a 
like number of iron plates of uniformly good quality. 
Cheltenham, 29th April, 1867. RoBERT MvsHET. 





CHEMICAL PUMPS AND TUNNELLING MACHINERY. 

Srr,—In your last edition I see that some one wants a packing 
for a chemicil pump. Could not pounded glass be used for that 
purpose? The great difficulty would be to keep it from getting 
rubbed away and carried into the body of the pump; but perhaps 
it might do if placed between two cork washers. 

Secondly, with respect to the machine for tunnelling, might not 
the tools be worked like the hammers of Ryder’s forging machine, 
being lifted by power and driven back by the pressure of a spring? 
The power might also be got from an endless rope working over a 
clip drum on the machine, and driven by a portable engine near 
the mouth of the tunnel. This engine would advance for about 
ten or twelve yards, and then the rope could be spliced and the 
engine moveil back to the mouth of the tunnel ready to advance 
again, and soon. The whole plant would thus become portable, 
and it could be used for well boring, &c. F. M. 

Lancaster, April 27th, 1867. 





THE FLOW OF GASES. 


Srr.—In reply to my remark that Mr. Baldwin made minus the 
logarithm of nothing equal to minus nothing, in place of equal to 
plus infinity, he says the symbols of nothing and infinity are ex. 
pressions on which I have no experimental data. He tells me 
that a given head of water—about 9in.— at 176 deg., at the end 
of one of my experiments produced a pressure twenty times 
greater than that of the same head at 70 deg., notwithstanding the 
fact that a pressure gauge indicates that the pressure was nearly 
constant during the experiment. He asks if I mean to say that 
the pressure near the outer end of the tube A during flow is the 
same as that in the boiler, although in my last letter [ stated that 
it was absolutely certain that the pressure and density must begin 
to reduce some distance inside the boiler wherever, in fact, 
motion began. He says that the pressure shown by the gauge at 
G is not the pressure outside the orifice O, because we don’t know 
exactly what is going on at the outer end of the outer pipe Bb. He 
might as well say that we cannot ascertain the vacuum in a con- 
denser without first knowing what is taking place in the air pump 
or hot well. 
water should be deducted, but the heat communicated to the water 


the same resistance over a certain space, then double the velocity 
travels over four times the space befure it stops—that is, in one 
case the force is as the velocity, and in the other as the square. 
It is singular how there can be any diversity of opinion about the 
matter. 

It is true that dynamics, embracing. as it does, the considera- 
tion of force. time, space, matter, and motion, any one of which 
ideas, requiring an effort to realise, will always be rather difficult 
to get into at first; but I am sure that a deal of this difficulty may 
be removed. When I was studying these things from books, with 


1 i { e | such assistance as I could get, I made the acquaintance of a young 
turers would devote their attention so as to give to shipbuilders a | 


clergyman, newly from Camoridge, of very considerable mathe- 
matical attainments, and he owned that he had found it a very 
hard subject. I remember him once saying jocularly that the 
easiest way to become expert in solving problems was to believe 
implicitly the theorems left us by great men, to take any theorem 
applicable to the case in hand, and work it out. 

But this is easier said than done, for unless those theorems be- 
come evident there is danger that a wrong one may be taken; but 
I submit that a deal of the difticulty lies in the want of clearer 
definitions; I also think that the notation might be improved. ‘To 
begin with the unit of force, to which all other forces are referred 

that is the force of gravitation. It seems very odd, at first, how 
this came to be expressed in feet and inches, but the difficulty 
would vanish if it was clearly explained that the symbol y, or 
32ft. 2in. was not really a force, but the measure of one, and 
means, for one thing, the unit of velocity which an unit of matter 
would acquire if impelled by the unit of force (terrestrial gravita 
tion) during the unit of time (one second), as proved by Huygin’s 
remarkable theorem on pendulums, and in a rougher but more 
palpable manner, by Attwood’s machine, which further proves that 
the velocity increases in an uniform arithmetical progression with 
the time, and, consequently, that half the attained velocity is the 
mean velocity. 

But the quantity ¢ has several significations, some of which are 
not homogeneous with lineal space, any more than a line is with a 
superficies. Considered as the unit of velocity x unit of mass, it 
will be a proper numerical expression for the unit of momentum, 
a quantity useful in questions on rotation; or, if we consider it as 
the unit of velocity + unit of time, it becomes the numerical ex- 
pressiun for the unit of force itself; and, inasmuch as the space is 
mean velocity x time, then }g x the unit of time becomes the 
unit of space, and as the space x the force is known as the dy- 
namical effect on work done, then $9 x unit of force becomes the 
numerical value of the unit of effect; hence the reason why it is 
sometimes called a force, a quantity of motion, a velocity, or a 
space. Now all this ought tobe clearly defined to a student at the 
onset. 

The notation, then, for the force of gravity is good if well de- 
fined, but for other forces I think it would be a great im- 
provement to always use a constant prefix to g; let n be such a 


| prefix, then any force whatever would be expressed by ng; the 


He says that the work of the steam agitating the | 


by its agitation is the measure of the heat taken out of the steam | 
by the power employed in imparting velocity to it; the agitatiun is | 


the effe:t of stopping the steam, and measures the work that was 
absorbed in giving it velocity, so that the ultimate effect on the 
heat of the waterisni/. And, lastly, he says it is probable that 
more weight of steam would be discharged through an orifice at 
the end of a pipe than through the same orifice attached directly 
to the boiler, but he gives no reason why this improbability should 
be even possible. My impression was and is that with the propor- 
tions given, viz., the section of the pipe about fifteen times that 
of the orifice, the velocity could not be much reduced, for ;4;th of 


the head required to produce the velocity through the orifice 


; and so on through the whole canon. 


would cause the flow into the pipe if it were a liquid, and the pro- | 


portion would be even less for a gas, and this loss would be to 
some extent balanced by the velocity imparted in the tube. 
Now what Mr. Baldwin does not tell us plainly is whether I 


was correct in supposing that he meant by 7 that velocity which, | 


multiplied by the area of the orifice and the density of the steam 
in the boiler, would give the theoretical weight discharged per 
second. True, his third proposition can hardly bear any other 
meaning; but then it is no more definite, as far as I can see, than 
what he had said in his paper, and he afterwards said that it did 
not follow that because v, became o when z was 0, that therefore 
there would not then be any flow from the boiler. I ask, then, for 
a clear statement whether or not my idea of what v, was intended 
to represent was what Mr. Baldwin meant it to represent? When 


value of n could be determined by the nature of the problem, and, 
in most cases, would only require inserting in the final equation, 
and thus. in any investigation the mind would always have the 
idea of the force of gravitation to rest upon. 

From what has been premised, then, the usual theorems would, 
by the proposed notation, be modified as follows: As by experi- 
ment the velocity is as the time and force thus: 


nv = ngt . . (1) 
and as half net is the mean velocity this X ¢ gives the space, or 
ns = jngt? P é (2) 
=e ce lai - n2y? ad 
and as n°? = n’q°t? (No, 1), then 2? = ——-= a3 
“rg it a 


and inserting this value of ¢? in the last equation, 


nv (3) 
ns = ° . ‘ 
ns =o, 

-*. nv2 = 2ngs . 


. (4), 
By this means the effect of 
any force whatever may be investigated as falling bodies, and the 
value of 7 inserted in the final equation. For instance, if a mass 
in descending winds another mass over a pulley, the value of n 
difference of weights 

sum of weights 
another on the level, the value of n would be— 
descending weight. 
a _ Sum of weights 
This mode of notation is equally useful for variable forees. Take, 


would be ; or if a body in descending drags 





| for instance, a Cornish engine, wherein the pump-rods go direct 


I get a reply to this question I_ may be abie to discuss the subject | 


with more chance of showing Mr. Baldwin that his theory is very 
far indeed from agreeing with the results of experiments. 
Birkenhead, April 27th, 1867. R. D. NAPIER. 





SAFETY VALVES, 

Srr,—-Your correspondent, Mr. J. Paton, whose design for a 
safety valve appeared in THE ENGINEER of the 26th inst., has 
overlooked the fact that the force tending to close the large valve 
would be greater than the force tending to open it, for the reason 
that the pressure inside the dome-shaped case would be nearly the 
same as in the interior of the boiler, even when the small valve 
was in action. It is evident that as so much of the area of the 


~ 


from the cylinder downwards, and are loaded with sufficient 
weight to drive the water upwards. Let a pressure of steam be 
under the piston till it rises a distance 1, when itis cut off, and the 
volume of steam be supposed to expand according to the law of 
Marriotte, where would be its maximum velocity, and when would 
it stop? Put x for the distance of any point in the stroke from 
the bottom, the initial force on the piston ng to the distance 1, 


then the force at any other point would be 1 ng. 
4 


By theorem 4, as above, nv* = 2ngs and differing : NV00. = 
x 

5 mod x, but as the velocity is opposed to the force of gravita- 

tion wherein » is unity, and, therefore v.dv.= 9d 2, we have 


1 . . 
—ng.d 2 — 9 d x for the differential of the square of the velocity, 





and the maximum velocity will be when this expression =0, that is, 
when 1 nodx =agdzx, that is, when 1 n=1, which will be 
# r 


when the moving force is equal to the weight of the mass lifted» 
and, integrating the above, the force being on gwhen x = 0, the 
mass will stop when 
ng. log.«+1—gx=0; 

that is, when nglgyx+1l= ga, 
or when nlug 2- l= x 

For example, let the initial torce on a piston as above be 100 
tons, and the weight of the rods, &c., 33°3 tons, then the value of 

100 


nis —-—= 3; and, looking down a table of Napierian logarithms, 
33 
we find 
fog. 9=>2°1 
+2 4 
b te | 
os 3 
91 


Therefore « = 9 nearly; therefore the steam will have expanded 
nine times when the mass stops, and, as above, three times when 
the velocity is greatest. 

Another instance of the advantage of this notation: —Inasmuch 
as a force xg would produce a velocity nv in a given time, the 
— travelled over would be ns, and as the dynamical efiect is 
the force x space, we have x’ 8 for the dynamical effect arrived 
at direct. This, you remember, has been the subject for some 
discussion lately in THE ENGINEER —that is, double the force pro- 
duces fourfold the effect in a given time. 

__In some works you will find a force ¢ expressed as = _ 
er ¢ 
dé. These quanties are evidently homogeneous with g, and, in 


v - 
~or = 
t 


order to express them in concrete numbers, would have to be 
measured by g, and would be better expressed by xy. In short, 
if many writers had studied to mystify their matter they could 
hardly have succeeded better. With your permission I may return 
to the subject, if you should think it of sufticient interest. 
Rochdale, April, 1837. Wa. McNavuGut, 


INVERTED CYLINDER MARINE ENGINE, BY 
MESSRs. R. AND W. HAWTHORN, NEWCASTLE- 
ON-TYNE. 

WE give in page 392 engravings of an inverted cylinder marine 
engine, by Messrs. R. and W. Hawthorn. It possesses no very 
peculiar features, but constitutes an exceedingly good example of 
a type whi h is very extensively adopte |. The details are well 
propo tioned, and arranged according to the most recent practice. 
he cylinders. which are each Sidin. in diameter and 3ft. 2in. 
stroke, are supported on two cast iron hollow frames, one of 
which torms the condenser, of the injection type. The bottom 
part of the condenser projects beyond the body ot the frame to a 
distance sufficient to receive the air pump, which is dropped into 
it and secured by means of flange bolts. The air pumps are of 
brass, with a cast iron hot-well ftted on the top extending over 
the two. The foot, bucket, and delivery valves are of the ordinary 
dise rubber variety. The air puinp is 30in. diameter and Z2in. stroke, 
worked by means of two wrought iron beams, 6ft. din. long 
between extreme centres, one on either side of the frames, and 
connected to the piston rod cap pin with vibrating links [Sia. 
long. The air, feed, and bilge pamps for each engine are worked 
froin the same crosshead, the feed pump passing turough the ho 

well between the air pumps. ured, one a 

each end of the hot well, on the outside of the frames rt 

injection pipes are attached to the condenser on the inside of the 
frames, whilst that of the bilge injection is placed on the outside. 
The slide valve is of the double-ported variety, with po 





The bilge pulups are s 


is So5in, 








long by 24in., ljin., and 2in. wide. The steam ports in the face 
are l4in. wide. The weight of the valve is counterbalanced by 


means of a plunger Sin. diameter, at the top of the valve, working 
through a stuffing-box in the top of the valve chest 

The links consist of solid plates sliding in recesses in the ends of 
a cylindrical block inserted in the valve rod cap. The points of 
connection between the eccentric rods anil the links are 22in. apart. 
The length of the eccentric rods is Sft. 5in., aad the throw of the 
eccentric is 5jin. The extreme length of the links is jcin. A 
reversing weigh-bar extends between the two condensers, carrying 
a lever below it, which is actuated by means of a reversing wheel 
and screw. 

The connecting rod is 6ft. Sin. long, with a bearing on the crank 
pin 104in. by 1Ujin. The piston rod is 5jin. diameter. with « 
bearing in the cap 54in. by 8in. The screw shaft is provided with 
journals 16in. by 10}in. 


APPARENT NEGATIVE SLIP. 

WE have been requested to publish the following note 
on the discussion on apparent negative slip, already 
reported in our columns :— 

Not having been present at the late meeting of the Institution 
of Naval Architects, I bez leave to offer the following observations 
upon the discussion on ** Negative Slip.” 

1 am sorry to find trom some of tie remarks made in the course 
of the discussion on “ Apparent Negative Slip”, that uy paper has 
been to a certaia exvent misunderstood. In particular, Mr. Reed 
appears to have supposed, that [ controvertei the lealing dyna- 
mical principle of his paper ot last year; whereas [ entirely con- 
curred init. Mr. Reed represents me as having said that “it was 
by virtue of the following wave added to the drag-water, so to 


| speak, that they found re-appearing at the stern the total momen- 





tum impressed upon the water by the action of the screw, or 
rather of the ship.” What 1 did suy as to the motions of the par- 
ticles of water in the following wave was in these words (paragraph 
3): ‘*The velocity of those reciprocating motions is connecte 
directly with the resistance of the vessel; in fact their resultant 
momentum is equal to nothing ; and it is only the momentum of 
the uniform current which remains after the wave-motions have 
died out that is equivalent to the ship's resistance.” 

Mr. Reed said, further, that ** the dynamical principle which he 
had ventured to put forward last year might have been dealt with 
a little more closely than it had been, because it seemed to him to 
be almost an axiom in mechanics that the total momenta impressed 
by any force in one direction must be looked for by equivaient to 
reappear in inverted momenta in the opposite direction.” 

Now the whole of my paper is founded upon that very dynamical 
principle to which Mr. Reed refers, in combination with another 
principle as to the oscillating character of wave-motion. 

Glasgow University, 22nd April, 1867. 

W. J. Macquorn RANKINE. 

Krupp’s 50-ton Gun.—This celebrated gun has at length 
arrived at its destination, and has been safely mounted on its 
20-ton carriage. 

RATING BLast FurNaAcES.—We hear from the Northern Tron 
Trade Review, that the question of rating blast furnaces is again 
cropping to the surface in the Middlesborough district. A dispute 
has arisen between the overseers of Middlesborough and the pro- 
prictors of the Tees Ironworks. The former have assessed two 
large furnaces belonging to Messrs. Gilkes, Wilson, Pease, and Co., 
at something over £1100 each, which, to say the least, is about 
three times the proper amount. These officers have also assessed 
the dismantled furnaces, and demand rates for works which are 
in no sense in beneficial operation. The assessment has been con- 
firmed on appeal. 
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RAILWAY MATTERS. 


TWELVE locomotives for the Pacific Railroad have been ordered 
to Schenectady, and one of them has just been forwarded. 


THE discussion of the Chatham and Dover Company’s bill 
now before Parliament by the shaeholders has been post- 
poned. 

SEVFRAL bridges on the Southern Minnesota Railroad have 
been carried away recently by floods, stopping the running of 
trains. 

A CHATHAM AND Dover shareholder states his belief, that 
the law costs of their bridge over the Thames amounted to 
£80,000. 

Tne construction of the Belgian Eastern Junction branch line 
to Piéton has brought the company into communication with the 
Central Railway. 

THE clay embankments and cuttings near the Crystal Palace are 
perhaps more troublesome and costly than any other, as the clay is 
constantly slipping. 

THE adjourned Wharncliffe meeting of the London, Brighton, and 
South Coast Company was held on Tuesday, simply for adjourn- 
ment to the 9th inst. 

Tue Cape Town directors have ordered about a mile of patent 
iron sleepers to be sent out to the colony with a view to test their 
utility on the railway. 

ALL that now remains tc complete the Great Southern of India 
line is the branch from Caroor to Erode, a distance of forty miles, 
and it is confidently expected that this will be finished by the end 
of the year. 

Tue chairman of the North British Company congratulates the 
shareholders on the increase of traflic since their last meeting, 
which he believes would have been larger if they had only had 
sufficient plant. 

Tne traflic receipts of the Grand Trunk of Canada lines for the 
week ending the 2Ist inst., as per Atlantic cable, amounted to 
£26,752; and for the corresponding week last year to £25,752, 
showing an increase of £1000, 

THE Great Southern of India line from Trichinopoly to Caroor, 
474 wiles in length, was opened for traffic on the 3rd of December 
last, and the engineer-in-chief expects that the junction with the 
Madras at Erode will be effected by September next. 

Tre Midland Company have purchased twenty acres of land at 
Wellingborough for the purpose of erecting shops for the manufac 
ture and repair of engines and plant. It is stated that employ- 
ment will be given in these shops to several hundred woerkwen. 


Tur Glasgow and South-Western shareholders have approved 
the Union Railway Bill now before Parliament, by which the 





company are authorised to subscribe £140,000 to the Union under- | 
taking, in addition to the £300,000 they have already contributed. | 


Tue Llynvi and Ogmore Company have approved a bill, anthor- | 


ising the company to raise additional capital to the extent of 
£100,000, with the usual borrowing powers, and to sanction 
traffic arrangements with the South Wales Mineral Railway 
Company. . 

THE chairman of the Bodmin Company states that a bill has 
passed the committee of the House of Lords which gives the com- 
pany two years Jonger for the purchase of land and three years 
onger for making the line. He believes theonly chance of Bodmin 
having a railway is by the present scheme. 

THE London and North-Western Railway Company have given 
the requisite three months’ notice of their intention to exercise 
the option given to them by the agreement of the 2nd of August, 
1863, of purchasing the South Leicestershire Company's under- 
taking upon the terms contained in the agreement and sanctioned 
by Parliament. 

A VERY singular railway accident is reported to have taken 
place on the Tynemouth branch of the North Eastern line on 
Saturday evening. A lifeboat being conveyed on a goods train 
and projecting over it carried away a lamp-iron, which was thrust 
into a third-class carriage of a passing train. A girl in the carriage 
was killed, and a woman had her skull fractured. : 

THE general manager of the Metropolitan Company, states that 
the number of passengers conveyed on Easter Monday last over 
the Metropolitan and Hammersmith and City lines was 101,493, 
against 87,662, on Easter Monday, 1866, and 66,232 on Easter 
Monday, 1865, showing an increase of 13.831 passengers over 
Easter Monday in 1806, and of 35,261 over the same day in 
1865. 

THE New York correspondent of the Times gives an unpleasant 
sketch of railway travelling in America. He says that the mis- 
management of the principal lines grows worse every vear, that 
the cars are infested with thieves and rowdies, and that no guards 
travel with them, there being only to each train a couple of ticket 
collectors, who try to be as insolent as they can be to the pas- 
sengers. 

THE Atlantic Monthly for April says :—‘* We have seen a gentle- 
man on the Ohio and Mississippi Road knocked down by a slung 
shot in the hands of a breaksman because he wished to enter the 
almost empty ladies’ car, the only other car on the train being 
crammed to suffocation by drunken and riotous soldiers. This 
gentleman, covered with blood, was then thrown among the latter, 
neither conductor nor any other official at the station in East St. 
Louis taking the slightest notice of the outrage. 


Tue North British shareholders have passed resolutions ap- 
proving bills for deviation of the Stobcross (Glasgow) branch; for 
acquisition of land at Dundee for station purposes; for enabling the 
Solway Junction Company to use four miles of the Carlisle and 
Silloth Bay line, belonging to the North British; for authorising an 
agreement with the Caledonian as to Grangemouth Harbour; for 
approving the Deviation bill of the City of Glasgow Union Railway, 
to which the North British are subscribers ; and for extending by 
a year the time for completion by the company of new markets at 
Edinburgh. 


On Thursday morning, at Barstone junction, on the Great 
Northern line, a heavy goods train from the north was in the act 
of running through the junction towards Grantham, at the 
moment that an empty train of horse-boxes, en route for Lincoln, 
was crossing to the branch line which here joins the main, and 
just as it got across the up rails the goods train above mentioned, 
instead of pulling up, ran completely through the Lincoln train, 
scattering the horse-boxes in all directions and throwing the train 
itself off the line. A scene of great confusion followed, trucks, 
horse boxes, and engine being piled one on another, and the rails 
of the up line being torn up foralong way. The down line was also 
blocked by the débris. It is little less than a miracle that only 
three men were injured. 





On Friday night a serious collision occurred at the Waterloo 
Junction, near Newport, on the South Wales Railway, between 
the up goods train and the down express train from Newport. It 
appears that in consequence of a new bridge being built across the 
river Ebbw the railway company for some distance work only the 
down line, and on Friday night both the trains got on this single 
line of rail. The drivers at once reversed their engines, and 
gallantly kept their positions. The two trains met with terrific 
force, and, whilst the express train was forced back at least fifty 
yards, the engine of the goods train was lifted bodily off the rails, 
and one of the trucks damaged. Fortunately those on the engines 
escaped almost uninjured, and with one exception-- a young mau 
employed as a pay clerk at Swansea, under the company, who was 
cut about the head and body—the whole of the passengers escaped 
with a rather severe shaking. 


| fluoric acid used for engraving ou glass, by a coating of paraffin. 











NOTES AND MEMORANDA. | 


THe sugar in the nectars of cacti is almost entirely cane 
sugar. 

THE rate of progression of the arterial wave is 9°25 metres 
per second, 

Tue velocity of the hand in throwing a stone 24°5 metres high 
is at the rate of 21°9 metres per second. 

THE quality of wool is determined by the number of spirals. 
The best has about thirty “‘ crinkles ” in an inch. 

In the year 1848 49 cotton goods of the value of £2,222,089 were 
imported into British India; in the year 1864-65 of the value of 
£11,035,885. 

THE total amount of earthwork, including levelling of the 
site, in the construction of the Paris Exhibition building was 
370,000 cubic metres. 

In the case of man, Helmholtz estimates that not more than 
one-fifth of the actual energy developed in the body can be 
made to appear as external work, 

THE arterial wave, which in more superficial arteries is felt 
as pulse, travels only about three times more slowly than the 
nervous agent, according to Professor E. H. Weber's obser- 
vations. 

"SHE presence of cane sugar in beet and other plants indigenous 
to Europe was first demonstrated in 1747 by Marggraf, and its 
preparation on the large scale from beet was introduced by 
Achard, 

Tue masonry of the Paris Exhibition building measured 52,000 | 
cubic metres, of which 37,000 were for foundations, 10,000 for 
the fine art and archxological galleries, and 5000 for the walls 
forming the machinery galleries. 

Tur entrances and clearances of British vessels in 1865 at ports 
of Pntish India amounted together to 10911 vessels of 5.417.521 
tons; of European and other toreign vessels, 1,755 of 920,532 tons; 
of native craft, 40,227 of 1,582,864 tons. 

Up to the end of March. 4119 metres had been pierced at the 
south end of the Mont Cenis tunnel, and 2528°25 metres at the 
north end. The length of the tunnel will be 12,220 metres; hence 
5572°75 metres remain to be pierced. 















A LETT! R of some length has been addressed to Cosmos describing | 
a newly patented vention, for the purpose of obtaining a constant 
supply of hot water without expenditure of fuel or money. The | 
heat is derived from jumicr de cherral. 

Water rendered but very slightly opalescent—say, by the sus- 
pension of one-tenth grain of sulphur in the gallon—a turbidity 
which is so slight as scarcely to be detected, is sufiicient to cut 
off the chemically active rays of light. 

Dr. BaLrour STewakT has recently made at the Kew Obser- 
vatory, England, some determinations of the specific gravity of 
mercury. At sixty desrees Fah. he found it to be 13°569, as com- 
pared with water at the same temperature, 





GLass and porcelain vesselsare protected from the action of hydro- 


Carefully dry and heat the vessel, melting some paraffin in it, and 
turning it around so as to coat the whole interior. 

Ir the white beam of an electric lamp be passed through a 
tube 3ft. long fitted with glass plates at each end, and filled 
with a scarcely opalescent liquid, all the blue, green, and yellow 
rays will be completely cut off, and the emerging beam of light 
1s deep red. 

EvipENCE that the length of the day has not perceptibly varied since 
the time of Anaxagoras is considered to prove that the voluine of 
the earth has not been sensibly modified, and, therefore, its 


general temperature has not varied so much as 1-300th of a degree, 4 


in 2000 years. i+ 


ILLUMINATING gas is said to be considerably increased in power 
by heating it and burning it with heated air. 
difficult or expensive to pass gas and air pipes, or a double pipe 
for both, in connection with household furnaces, &c., and apply 
combination burners. 

TuE first French Industrial Exhibition was held in 1798. The 
following figures show tle respective numbers of exhibitors at that 


and the subsequent exhibitions :—1798, 110 ; 1801, 229 ; 1802, 540; | 


1806, 1422 ; 1819, 1662; 1823, 2000; 1827, 2000 ; 1834, 2447; 1844, 
4000 ; 1849, 4532 ; 1855, 20,709. 

Suppose an engine-driver on the locomotive of an express 
train running a mile a minute holds his arm extended towards the 
tender and moves his fingers, then the nervous agent in the motor 
fibres of his arm will rest in space or nearly so, because its 
motion is destroyed by that of the train. 

THE cast steel of Prussia was worth a little over £60,000 in 1850, 


rose to £250,000 by 1860, and amounts now to nearly £1,800,000 | 


per annum. The manufacture of pig, cast and wrought iron, has 
also been multiplied three or four times in the same period; now 
amounting to nearly £.0,000,000 per annuin. 

WEIGHT in pounds of various articles of food required to be 
oxidised in the body in order to raise 140]b. to the height of 
10,000ft. :--Cheshire cheese, 1°156; oatmeal, 1°281; flour, 131i; 
lean beef, 3°532; ham, boiled, 3°001; hard boiled egg, 2°209; 
cabbage, 12°020; butter, 0°693; beef fat, 0°555; cod liver oil, 0°553. 

CANE sugar has been known in India and China from very early 
times, and in Europe since the time of Alexander the Great. The 
culture of the sugar-cane was imported, in the fourteenth and 
fifteenth centuries from Nubia, Arabia, and Egypt into Spain, 
Portugal, and the Canary Islands, and afterwards to America; 
it was only after this last importation that it came into general 
use. 

On the 8th of March last the piercing of the bed of quartz, 
upon which so much labour has been expended on the work of 
the Mont Cenis tunnel, was successfully accomplished. This bed 
was 381 metres in thickness, and the measurement only differed 
by 33 metres from the thickness estimated by means of its ex- 
terior geological appearance previous to the commencement of the 
work, 

In order to realise how slowly sensation and volition are trans- 











mitted through the nerves, let us suppose thata large whale, which | 


may be 30 metres (984ft.), has its tail struck bya harpoon, It will 
then take about one whole second before the pain reaches the 
creature's brain; and neglecting even the time required for the 
processes in the brain, nearly another s :cond will elapse before the 
order can be telegraphed to the muscles of the tail to capsize the 
boat. 

ARNOLD presented to George IIT. an exquisite watch of the size 
of a silver penny, set inaring. It consisted of 120 separate parts, 
the whole of which weighed together less than six pennyweights, 
and so intricate were the works that Arnold had to make wols 
himself before he could make the watch. The king was so 
delighted with the work that he sent Arnold 500 guineas. When 
the Czar of Russia heard of this he offered Arnold 1000 guineas 
to make a similar one for him; but this the artist refused, deter- 
mined that his own sovereign’s watch should be unique. 

LAKE SUPERIOR is the largest body of fresh water in the world. 
It has an area of 32,000 square miles, and a mean depth of LOOOft. 
It is apparently fed by a tew insignificant streams, the largest of 
which are the St. Louis and the Ontonagon. Lake Michigan has 
an area of 24,000 miles, and a mean depth of 900ft. This 
lake only receives a few small streams, and yet Luke 
Michigan furnishes a large proportion of the current that fiows 
over the Niagara and thence down the St. Lawrence into the 
ocean. These great lakes must get supplied from subterranean 
sources. It is well known that large rivers on the western plains 
suddenly disappear through fissures and chasms never again to 
reappear on the surface. 


It would not be | 


MISCELLANEA. 

THE report that gold has been found in Iowa is confirmed. 

LABUAN coal, equal to English, can be raised at six shillings 
a ton. 

THE failure of the main drainage at Battersea seems to be now 
beyond dispute. 

THE committee on breech-loaders has been hard at work since 
the commencement of this month. 

A conTrRact has been entered into for the laying of a telegraph 
cable between Tasmania and Australia. 

We are drawing from our aot ag more than 300,000 tons of 
coal on every working day, or nearly 100,000,000 tons per annum. 

CAPTAIN WELBY Puan has been chosen a member of the council 
of the National Artillery Association of Great Britain. 

Tue Legislature of Maryland has voted an appropriation of 
150,000 dollars to construct an ice boat for clearing harbours of 
ice. 

THE Queen has signified her intention of laying the first stone of 
the South Kensington Hall of Arts and Sciences on Monday the 
20th of May. 

THE second annual report of the Animal Charcoal Company 
shows a very prosperous state of things and announces a dividend 
at the rate of 124 per cent. 

A NEW gold field has been discovered about eighteen or nineteen 
miles from Dandenong, near the Emerald, Victoria. The sinking 
is about 18ft. deep. 

THE council of the Society of Arts have resolved to offer the 
gold medal of the society, and a prize of fifty guineas, for the best 
essay on the harvesting of corn in wet seasons, 

THERE are in the United Kingdom considerably above 3000 
collieries, which have a value of more than £100, 000,000 sterling ; 
and in these are employed about 320 000 men and boys. 

Axovut 100,000 lb. of a good quality of sugar, made from 
beet root, have just been received at Springfield, IIL, from a 
manu.actory recently established in Livingston County, in that 
State. 

Tus large increase of steamers in the India and China seas 
causes & great augwentation in the demand for coal ships to supply 
them, and the consumption at Bombay and other ports has iu- 
creased enormously, 

Tue following-named Canadian gunboats are now ready for 
service on Lakes Krie and Ontario: Heron, Britmart, Cherub, 
Prince Alfred, Rescue, Hercules. They are all manned wtih sailors 
of the Royal Navy. 

THE Ch cago Tribune says that the Pacific and Atlantic Company 
are extending their lines towards Chicago at the rate of six wiles 


| per day, and expect to have their lines working from Chicago to 


New York by the Ist of July. 
THE export of iron this season to Russia will be very large, and 


| “ 
the trade between Hull, London, Leith, and other ports, carried 


on chiefly by steamers and sinall English and Norwegian sailiug 


| vessels, bids fair to be better than last year. 


WHILE navvies were at work on Monday in a deep cutting near 
Col: ton, Devon, a large quantity of earth suddenly gave way and 
completely buried a young man named Long. His lifeless body 
was extricated soon after the accident... 

A spectMEN of the Hammond rifle has been entered for the 
Government competitions, and it is certain the Snider gun and its 
service ammunition will have formidable competition in the 
Hammond breech-loader and the new Daw metallic cartridge. 

HER Majesty's paddle-wheel steam sloop Virago, 6, Commander 
H. M. Bingham, from Portsmouth for Australia, when off the 
| Start, on Sunday breke down her starboard engine, and drifted in 
| a disabled condition outside the Breakwater. She has been brought 
| into Plymouth Harbour by a tugboat., 

THERE are now six lighthouses in process of construction by the 
British Government --one situated on the Little Basses Rock at 
Ceylon ; one on the Roman Rochs at the Cape of Good Hope ; two 
,in tre Bahamas, on Castle Island and Imagua Island; one on 
| Sombrero Island ; and one on the Dellamara Point at Malta, 
| A FRIGHTFUL explosion took place on Wednesday at Messrs. 
| Kynock’s percussion-cap manufactory at Aston, near Birmingham, 
{in a shed where twelve giris were at work. Six of them were 
| dreadfully burnt, and two are not expected to recover. This 
| is the fifth or sixth explosion at the same place within a few 
years. 
|” On the 26th inst. a practical trial of the improved metallic 
| cartridges, devised for the Enfield converted rifles by Mr. Daw, 
| the eminent gun and ammunition maker, was made at his shooting 

ground at Elmstead, his residence, near Chiselhurst. The car- 
| tridge proved a zreat success, and exhibited a combination of 
many remarkably excellent qualities. 

AN excellent and novel breech-loader—the Hammond rifie—an 
| American invention, has recently been tested. The breech-block 
is hinged upon the lower exterior, and turns out altogether to the 
side, thus allowing plenty of space for the loading. It is a very 
superior and handy weapon, the drill being remarkably simple and 
easy, and the shooting made by it very good. 

Mr. Koss, a private citizen of Edinburgh, has offered the sum 
of £2000 to the town council for the erection of an ornamental 
fountain in East Princes-street Garden, from a design by Durenne, 
of Paris. The fountain is to cost £3500, and the balance of the 
outlay is proposed to be raised by public subscription, the town 
council granting a site and providing the water supply. 


In Worcestershire and Warwickshire during the past three 
years, £15,000 has been subscribed towards the fund for the resto- 
ration of Worcester Cathedral. Another £15,000 is required to 
complete the works, which are progressing very rapidly. Besides 
this, several thousand pounds have been subscribed for the purpose 
of placing a clock and a peal of ten bells in the tower. 

Tue Journal de St. Petersbourg, of the 19th of April. notices two 
magnificent candelabras of cast-iron, from the works of the 
Vyksounsky company, which have been graciously accepted by the 
Emperor asa contribution from the English company to the Memo- 
rial chapel erected to commemorate the saving of the Emperor's life 
on the 4th of April, 1866, and consecrated on the anniversary just 
passed. 

Tue estimate for expenses connected with both Houses of Par- 
liament amounts to £55,137. Of this sum £12.193 are required 
for the completion of the clock tower and for works in New Palace- 
yard. The supply of gas and oil costs £5200. and of fuel £.7u4. 
Che pay of police attached to the building amounts to £1700, and 
£15 ave annually expended for winding and regulating the 
great clock. 

WueEn a Wall-street stock broker begins his day's operations at 
ten o’clock in the morning he has before him by the Atlantic 
cable the opening quotations of the same day in London, dated 
nalf an hour later than they are in his hands; and when, toward 
three o’cluck in the afternoon, he is making his last movements for 
the day, he is enabled to do so with the closing quotations in 
London before him. 

On Wednesday about 400 miners employed at the Carr-house 
Colliery, near Rotherham, were thrown out of employ, in conse- 
| quence of a strike on the part oi forty boys whose labour Is neces- 
| sary to the working of the pit. Five of .he boys lai been fined 
2s. Gd. each fur breaking their lamps; but on its being found tisat 
the damage was not 89 serious as was expected the fime Was re- 
| duced to Is. 94. The boys demanded that the wnole of the tine 
should be remitted, which being refused, their companions made 
common cause with them, and yesterday morning refused to go . 
down the pit. The men who were down were compelled to returr, 
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TO CORRESPONDENTS. 
* * Letters intended for publication must be accompanied by the 
*names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 
* * Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 


* We beg to call the attention of our Advertisers to the notice 

below, and to state that the large circulation of THE ENGINEER 

compels us to go to press at an early hour on the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o’cloek on the Thursday 
evening of each week. 

INSTITUTION OF NAVAL ARCHITECTS.—Owing to the pressure of 
Exhibition matter on our space we are reluctantly compelled to 
hold over several valuable papers by Mr. Froude, Major 
Palliser, &c., which we have in type. 

MACK.— We will make full inquiries, and let you know shortly. 

Cc. H.C. (Bresiau).— We cannot find the patent to which you allude. Can you 
assist us further ? 

A SUBSCRIBER.— Use an hydraulic testing apparatus. 
note to a firm manufacturing testing apparatus. 

W. D. G.—The number of Coates’ specification ts 1934 (26th August, 1858), price 
3d. Several patents have been taken out by Mr. Lobertson for frictional gear- 
ing. To which one do you allude? 

ENGINEER.— We are unable to say where you will find a description of the best 
steam carriage for fast travelling on common roads. The only modern work 
on the subject ts ** Young's Treatise on Steam on Common Roads,” which con- 
tains much valuable formation, 

FERMOY.— You can obtain ** Bourne's Catechism of the Steam Engine” for 
about 7s, by post, from any London publisher - say essrs. Lockwood, 
Stationers’-hall-court, Ludgate-hill. You will have no difficulty in understand- 
ing it. and it will give you all the information you require. 

CAPTAIN BKEAUMONT'S TUNNELLING MACHINE,—ZJn the engraving which we gave 
last week ut will be found that the elevation of the ** rear end of the disc” does 
not correspond with the other cuts. It should have been explained at the time 
that this cut was not taken, like the others, from the machine itself, but Jrom the 
patent specification, and was only employed because it showed the arrangement 
of the aise more clearly than any of the other cuts. Jt is perfectly correct in 
every respect but two. The worm-wheel gear is now removed from beneath the 


* 
* 


We have forwarded your 


shart to the side, and the friction lever and worm gear together are taken to the | 


rear of the machine, as shown tn the longitudinal section. 

ERRATA (Paris Exhibition).—/n our impression for April 12, page 399, for 
“M. Emil Kepler, of Essiengen,” read * M. Emil Kessler,” and for 
**Kraup " read ** Krauss.” Jn our article in last week s impression, ** Under- 
ground Railways,” the second portion of the formula given for the value of the 
depth of a cutting at which a tunnel could be economically substituted was 
erroneously printed. Jt should be as Jollows:— 

d= { (PX 4% 


Y¢_ b} 
t\px a7?) 


ar) 

Jn our article on“ The Sale of Old Ships,” in our last impression, for “ the 
Colossus has never been used since her conversion,” read ** the Collingwood has 
never,” &c.; and in the table, for * London” read * Leander.” 





AN INQUIRY 
(To the Editor of The Engineer) 


SIR,— May I trouble you to inform me in your next impression whether | 


G, Stephenson was on the Rocket when Mr. Huskisson met with his accident ? 
Eastbourne, April 23rd, 1867. W.E. 


COAL-CUTTING MACHINERY. 
(To the Editor of The Engineer) 

Sin.—We observe in your impression of March 8th a statement to the effect 
that the Association of Colliery Proprietors of South Lancashire have decided 
to offer three prizes for coal cutting machines. May we request, through your 
pages, that the association will suppiy further information on the subject as 
regards time of delivery, &c., or that they, or any of your correspondent, 
will refer us to an advertisement containing the information we require ? 

Newcastle-upon-Tyne, April, 1867. Rh, AND S. 


THE STRENGTH OF CYLINDER COVERS 
(To Ue Editor of The Engineer) 

Sin,— Your « ndent, E. Blass,in his over anxiety to be funny at the 
expense of * Gasholder,” has quite forgotten that the trussing of a gasholder 
top is no help at all to the plate covering when the pressure comes on and, con- 
sequently, the said covering is raised or bulged upwards above it. Being 
anxious to get at 
taking his new value for P, and the result is as bad as in the example taken by 
“ Gasholder.” 

As regards “a good tool being one thing and proper handling another,” I 
think this will only apply where the tool is adapted for its work, for the best 
handling in the world will not make a round tool bore a square hole. 
siz nu, May Ist, 1867. 

(To the Editor of The Engineer) 

Stz,—Allow me to inform E. Blass he has a very imperfect idea of my con 
struction to suppose the radiating bars which support my cover when I am at 
rest have anything to do with the strengthening of it when at work. My cover 
when at work has a pressure of *125 lb. per square jnch that lifts it about I din 
above the bars. 
only 3-i6th of an inch 
curves which connect the cover and sides together. 
formula, d=r Ja 
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thick, and no framework underneath, except the strong 
I have again applied hi, 


to one of this class, making IP equal the pressure per 


square inch, minus the weight per square inch of cover plate. The result if 
nearly as bad as before, d being = 1°392in., making the required thickness or 
the cover over sin. 


Binningham, May Ist, 1867. GASHOLDER 


BOILER EXPLOSIONS—A CHEMICAL THEORY. 
(To the Editor of The Engineer.) 

STR,—Having been engaged for some time time time past in experimenting 
on the properties of steam at different temperatures, and on the following ex- 
plosive compounds, namely, the iodide of nitroxen, the bromide of nitrogen, 
and chloride of nitrogen, also nitride of wercury, arventate of ammonia, and 
aurate of ammonia, it struck me that the cxpiosions which are trequently 
occurring in steam boilers are precisely of a similar nature to the exglosions 
which cecasionally occur in preparing the above compounds, and are caused, in 
the first instance, by negligence in allowing the iron steam boilers to become 
red-hot, which di Pp the ined water, FeO + HO = Fe O + H, the 
liberated hydrogen seizing on the oxygen of the atmospheric air (NO), the 





quantity of which varies in water, according to Thomson, from 1-28th of its | 


bulk upwards, instantaneously iiberates the nitrewen, which, by its sudden ex- 
pansion, produces the explosion as follows—(N,0 + H = HO + N,). 

The remedy, as every one knows, is not to allow the boiler to be overheated , 
and if distilled water, or water rendered perfectly free from air, which is a very 
difficult operation, were used in the boiler I do not believe there could be an ex- 
plosion. F. W. GERHARD. 

Causeway Lake Works, Wolverhampton. 





MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 7th, at eight p.m.— 
“On Optical Apparatus used in Lighthouses,” by Mr. James T. Chance, M.A. 

SOCIETY OF ENGINEERS.—Monday, May 6th, at half-past seven o'clock, a 
paper will be read on “ Water-tube Boliers ” Sy Mr. Vaughan Pendred. 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—Wednesday, May 8th, at 
eight o'clock p.m.: “ On Retaining Walls,” by Mr, ¥. E. Cooper. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.— Evening meeting, 
Monday, May 6th. The chair will be taken at half-past eight precisely : 
“Explosive Shells applied to Military Purposes,” by Captain G. V. Fosbery, 
V..c. H.M. Bengal Army; “On the Demagnetisation of Iron Vessels” (the 
process will be shown by means of a model illustrating operations on H.M..8. 
Northumberland), by Mr. Evan Hopkins, C.E., F.G.S. Lecture at three 
o'clock, Friduy, May 10th: “ Plan of sustaining and Lowering Ships’ Quarter 
Boats,” by Capiain Cortland H. Simpson, R.N. 


Advertisements cannot be inserted unless delivered before seven o'clock 
on Thursday evening in each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment, 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, 4f preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118. 6d. 

Jt credit be taken, an extra charge of two shillings and sixpence per annum wil! 
be made, YHE ENGINEER és registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; ail other 
letters and communications to be addressed to the Editor of THE ENGINEER 
163, Strand, London;W.C. 
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the drift of E. Blass, I have myself worked out his formula, | 


Besides, I have brothers the same diameter with flat covers | 
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| STEEL PLATES AND SHAFTS. 

| As our knowledge of the properties of steel extends, it 

| becomes more evident that very important improvements 

| in the mode of manufacture and working must be effected 

| before it can supersede iron to any considerable extent as 
a material for chive, bridges, shafts, or other structures, 


either built up of plates or made of heavy forgings. That 


sufficiently tough for any reasonable purpose, and at least 
30 per cent. stronger than the best iron, is perfectly well 
known, and the fact has been invariably used as an argu- 
ment by these who hold that steel is a better constructive 
material, under all circumstances, than iron, and who also 
believe, that as a rule the reluctance displayed by en- 
gineers and shipbuilders to reject iron in its favour is 
simply the result of prejudice. But it is equally well 
known that only a moderate percentage of the steel ordi- 
narily made for sale comes up to this standard; and it may 
be shown that prejudice has little, if anything, to do with 
the use or non-use of steel. The metal is not employed 
freely, simply because it has after extended and patient 
trials proved itself only tuo often to be unworthy of con- 
fidence. Mr. Mushet’s letter which we publish elsewhere 
is an admirable example of the style of reasoning usually 
employed by the advocates of steel. He assures us that 
steel can be made in plates or an inch thick 
which will bear a tensile strength of over forty tons 
!to the inch, and yet may be doubled cold under 
the hammer. This, he states, may be accomplished 
even with pot steel, and without difficulty with bessemer 
metal; and to prove the truth of assertions which no one 
disputes as far as we are aware, he has forwarded to us 
for inspection a bar of steel bent close up on itself when 
| cold. But Mr. Mushet has completely lost sight of the 
question really at issue. No one doubts for a moment 
that such a material as the steel of which he speaks can be 
produced, Tosend us a bar of steel bent cold was merely 
to place before us an evidence of ductility which we have 
seen much more remarkably displayed by the metal years 
ago. We do not require any assurance on the part of Mr. 
Mushet, or Mr. Bessemer, or Mr. Brown, or any other 
| manufacturer, that strong tough steel can be made. The 
information contained in our correspondent’s letter is 
neither more nor less than a repetition of assertions made 
and proved, and re-made aud re-proved, over and over 
again for many years. What engineers require is that this 
admirable material shall be made available in any quan- 
tity to all comers in the open market at a price which will 
not preclude its extended use. We assert without hesita- 
tion that this has yet to be done. No engi 
order (say) 1000 tons of in. thick, every ton 
of which he can be certain will comply with the standard 
mentioned by Mr. Mushet. Of > we do not mean to 
assert. that a thousand of first-class steel cannot 
be produced, but we know that no engineer can dep nd on 
obtaining such a quantity of either plates aurs—but 
especially of plates—of uniformly good quality throughout. 
In saying this we merely place in a definite shape the 
opinions expressed by, engineers in every quarter of the 
| world where steel or iron is ugéd; and we may rest assured 
that until steel manufacturers recognise the full importance 
| of the fact that engineers or shipbuilders will not 
| because they have no confidence in it, and because their 
want of confidence is justified by the results of actual 
practical tests, we shall have no in provements in the 
material which can exert any influence powerful euough 
to popularise its employment. Such arguments as those 
contained in Mr. Mushet’s letter do not advance our know- 
ledge of the subject in the slight st degree, nor co they at 
all help on the cause of steel. In public the steel manu- 
facturers have of late had much the worst of every discus- 
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| bringing up fact after fact which their opponents have been 
| unable either to refute or explain away, and each placing 
in a more and more prominent light the great uncertainty 
of quality which invests ¢€ very mode rately pi iced steel in 
the market. In reply, the only argument adduced is simply 
that a first-rate material might be produced, has been pro- 
duced, may be produced, will be produc <d, and so on till 
the verb has been fairly put through all its moods and 
tenses. Engineers look to deeds, not words, however, and 
before they will accept a material as good, they must have 
some certainty that it is what it professes to be; and one 
such failure as that which took place in the case of the 
Istrian will do more injury to the reputation of any mate- 
rial struggling for popularity than whole volumes of argu- 
ment can possibly remedy. We happen to know that a 
claret jug has been beaten up from a circular dise of 
Bessemer metal, and that the same metal has been used 
for repoussé work, one of the most trying ordeals to which 
any metal can be exposed ; but setting the case of the 
claret jug against that of the cracked plates of the Istrian, 
it will be found that, to practical men, the one has abso- 
lutely no weight; it is regarded as a mere tour a 
while the other is looked upon, rightly or wrongly, as the 
plainest possible proof that ordering a lot of steel plates 
closely resembles the investment of money in a lottery 
ticket—the investor being as likely to draw a blank asa 
prize. 

It is vain to dispute the assertion that steel does not 
enjoy that reputation for trustworthiness which we, in 
comimon with all those who advocate progress, wish to see 
it possess ; and the question naturally arises—with whom 
does the fault lie? 1t is quite possible that more has been 
expected from the material than it is really capable of 
giving, and if this be the case, the supercession of iron 
may be indefinitely postponed. The weight of evidence, 
indeed, goes to show that steel has been so highly praised 
that engineers expect to find in it what certain steel manu- 
facturers now admit to be a practically unattainable com- 
bination of good qualities. If, however, the characteristics 
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of great tensile strength and ductility are not present, steel 





| enabled to save weight. 


| or roof, or ship. 





sion, those who spoke against the use of steel ¢ ntinually | 


work; and buckles and flies in all directions. 





sinks at once to the level of iron, and the only reason why 
we should use it ceases to have any existence. The discus- 
sion which followed on the reading of Mr. Murray’s paper 
before the Institution of Naval Architects during their 
recent meeting, casts some light on this point. Mr. 
Rochussen as the representative of a large firm engaged 
for years in the manufacture of steel, boldly stated that 
the production of “a steel to stand a tensile strain of 42 
tons on the square inch, to weld well, to flange well, and 
so on,” was simply impossible. Mr. Rochussen of course 
used the word “impossible” only as regarded the ‘pro- 
duction of steel in large marketable quantities, for 
he must be as well aware as we are that the ma- 
nufacture of a few hundred weights, or possibly tons, 
of such steel is not an impossibility. Mr. Rochussen pro- 
poses a somewhat anomalous method of getting over 
the difficulty by using steel as though it were iron. In 
other words, he admitted that the material was not so 
good as people thought it was or should be, and therefore 
he advised them to use plenty of it. This is exactly what 
engineers and shipbuilders do not want todo. They will 
not resort to the use of steel unless they are thereby 
No engineer would think of using 
steel instead of good iron if he is compelled to embody as 
many tons of the one material as of the other in his bridge, 
He knows all about iron, how far it can 
be trusted, and what it will and what it will not do; while 
of steel he hears on the one hand that three gallon pots and 
steam domes can be beaten or punched up from the single 
nlate; that steel can be knotted cold; that one ship of steel 
- outlived a fearful hurricane under the most trying condi- 
tions, while others have had their plates beaten and con- 
torted by collisions without opening a crack, and much 
more to the same effect. On the other side he hears of 
angle steel frames falling into pieces “like crockery 
ware” under the shears, or that, as in the case of the 
Istrian, steel plates cracked apparently without provocation 
two or three days after they had been worked into the 
ship; that no manufacturer will guarantee the quality of 
plates more than jin. thick, and much more to the same 
effect. Under such circumstances his choice is made in a 
moment. Iron is selected, and it is possible that just now 
steel has really less chance of taking the place of iron in 
bridges and ships than it had two or three years ago. 

Besides the uncertainty which unfortunately exists as 
regards the tensile strength of steel plates, there are par- 
ticular difficulties in its employment which manufacturers 
will do well to endeavour to obviate. Among these per- 
haps the most serious depends on the fact that steel plates 
sutfer fearfully under the punch, and that, as a conse- 
quence, the use of the drill in putting in rivet holes is 
essential, As an illustration of this peculiarity of steel 
We may cite here an experiment made by Mr. Barnaby, 
in Chatham yard, on Bessemer steel of the best quality. 
A piece of steel 4ft. long and 12in. broad was cut from a 
half-inch plate of which the proof strength was 33 tons 
per square inch. This piece was reduced to Sin. width in 
the middle, and was supported at the ends by square plates 
rivetted on. It should have broken through the narrowest 
part with a total strain of 824 tons; but .ustead of this 
it actually gave way ut the wide parc of the plate 
through the rivet holes with a strain of 953 tons. ‘Thus, 
while the unpunched material bore 38 tons per inch, 
the punched ends had a strength of but 16°35 tons, or less 
than one-half; nothing like so much indeed as good sound 
irou. In a second experiment with the same material, 
the rivet holes being placed nearer to theedge, the plates sus- 
tained only 15 tous per inch; the holes were all punched in 
these experiments. Another plate was then taken and 
treated precisely as before, the only difference being that 
the holes were drilled. In this case the steel failed at the 
narrow part of the plate, under a strain of 47°53 tons per 
inch.* We need not stop tocomment on the teaching of 
this experiment, or to point out that the compulsory 
use of the drill under all circumstances would be 
highly inconvenient. Another objection to the use of 
steel plates will be gathered in a moment from the 
following extract from a paper read by Mr. Barber 
before the Institution of Engineers in Scotland last 
December :— “A steel-built vessel of 100 tons net 
register, of 50-horse power, and intended for pleasure 
tratiic along the coast, came under my notice in the early 
part of this summer. On examining this vessel before 
she was launched J could not help remarking to the 
builder that the plating of the bottom was unusually 
irregular and unfair; that the position of every frame 
could be distinctly seen from the outside of the vessel; and 
that the plating appeared to have buckled or sprung in 
between the frames, giving an undulating appearance, 
anything but pleasing to the eye. The rivetting of the 
bottom was unsatisfactory, and the deck-beams, which 
were of Siu. x 2in. x fin, angle steel, had the same unfair 
and irregular appearance as the plating of the bottom. 
‘rhe builder and the foreman in charge of the work stated 
that the framing of the hull was perfectly fair before the 
plating was commenced, and they attributed the unsatis- 
iactory appearance to the difficulty experienced in working 
the steel, ‘It is most troublesome and ditiicult stuff to 
As soon as 
we ply it close to one frame it flies off the next; as soon 
as we get a beam fair in one place it twists in another, 
and we have had no end of trouble with it.’ It may be 
that the unfairness of a bottom and the sharp angular 
projections at every frame caused by the buckling or 
springing in of the plates between the frames are not 
detrimental in point of strength, but it occurred to me 
at the time that if thin steel plates cannot be worked without 
twisting and buckling, the frames should be spaced more 
closely together, so as to give more stiffness to the 
plating, and also a better chance of having the lines of 
the bottom fair and pleasing to the eye, though this would 
to some extent counteract the advantage sought to be 
gained, in point of lightness, by the substitution of steel 
for iron. In this case the frames were twenty inches 
apart, and the plating was ,;in. thick.” 





* Transactions of the Institution of Engineers in Scotland, 1865-66, April, 
page 13. 
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The more closely we investigate questions connected 
with the relative strength of steel and iron the more start- 
lingly evident does it become that the nearer steel ap- 
proaches to iron in its qualities the better is it adapted to 
the purposes of the civil engineer and the shipbuilder. 
Comparatively high steels are absolutely useless either to 
one or the other; yet none but high steels possess great 
strength. It is not easy to say where iron leaves off and 
steel begins, and it might not be difficult to show that, 
after all, the so-called steel ships and steel plates which 
have given satisfactory results were really only fine iron, 
with a moderate tensile strength and great ductility. A 
striking analogy may be traced between the behaviour of 
high steel under a test and that of iron previously strained 
beyond its limit of elasticity. Both are strong, and resist 
heavy strains, but both are brittle and devoid of ductility, 
and it seems about as prudent to attempt to use a high or 
a moderately high steel in a ship ora bridge as it would 
be to employ iron every plate of which had been first well 
stretched. If, then, the best results are obtained with a 
steel so low that it differs from iron in little more than the 
name, it appears to be unfair to adduce instances in which 
such a material has been successfully adopted in construc- 
tion in proof of the assertion that steel is better than iron. 
We have already had occasion to quote Mr. Rochussen’s 
opinions, as expressed before the Institution of Naval 
Architects, and we now refer to the speech again, 
as it tends powerfully to prove that steel irons 
are infinitely superior to trff® steel as materials of con- 
struction. Mr. Rochussen boldly goes to the extreme 
length of stating, that if a so-called steel shaft turned 
out well, it did so because the metal had been reduced 
to the condition of iron by successive reheating and 
forging. “é the shaft was sound it was iron; if it was 
‘steel it was altogether too weak from not being properly 
prepared.” This is very remarkable testimony from an 
eminent steel manufacturer, and tends strongly to show 
that the attempt to obtain those characteristics of strength 





for which steel, properly so called, is famous, is attended | 


with a sacrifice of the essential quality of ductility, and what 
we may perhaps term docility, presentin good iron. In truth, 
it would appear that we have set up a certain goal for our- 


selves to which we have been unable hitherto to attain. | 


What both engineers and shipbuilders want is a material, 


either steel or iron—we shall not quarrel about a name— | 


capable of bearing about 40 tons per inch, and at least as 


malleable and ductile as “ best best” Staffordshire iron; | 


this metal to be so perfectly uniform in quality that not 
more than one or two per cent. of the plates or bars in a 


number of heavy orders shall prove inferior to the average | 


in tenacity or ductility; and, finally, the price should not 
exceed that of the best Staffordshire iron by more than 
25 per cent. It is needless to say that nothing like this has 


yet been placed at the disposal of either the engineer or | 


the shipbuilder, nor is it quite clear that it ever will be. 
It is obvious that so long as a cheap and uncertain metal 
in which ductility is sacrificed to high tensile strength, 
represents the ordinary steel of the English market, 
neicner* Creer uor shipbuilder will freely adopt the 
new metal in preference to iron. There are certain 
purposes to which steel has been applied with the utmost 
success, either because the form assumed by the material 
permitted the adoption of a process of manufacture not 
injurious to the metal, or because ductility was not one of 
the characteristics in demand. Unfortunately, steel plates 
and heavy forgings come under neither head, and hitherto 
the less like iron and the more like steel, plates and shafts 
have been, the more unsuitable have they proved for their 
purpose, It may, perhaps, be necessary to add, that in 
speaking as we have done we have not for a moment lost 
sight of the splendid steels which have been and may be 
produced by the Bessemer and other processes. We have 
written of the steel market as it is, not as it perhaps may, 
and we earnestly hope will yet, be; and our remarks are in- 
tended to apply exclusively to plates and angle bars, and, 
with certain obvious limitations, to heavy forgings. 


PUMPING ENGINES. 

Ix our last impression we endeavoured to show that the 
Cornish engine enabled us to realise a higher duty from 
coal than its rival, the rotative pumping engine. In proof 
of the accuracy of this proposition we pointed out that in 
practice the Cornish had, upon the whole, beaten the 
rotative engine in economy of fuel; that this fact was 
mainly due, in the first place, to the system under which 
the pumps worked, and, in the second, to the circumstance 
that in the Cornish engine the steam operated under pecu- 
liar conditions conducive to economy which cannot be rea- 
lised with any double-acting engine. We advanced our 
arguments so far as to explain in what way the pumps 
acted to the best advantage, and it now remains for us to 
show how it is that steam does more work in the cylinder 
of a Cornish engine than in that of its competitor. 

Cornish engineers, many years ago, asserted that steam 
worked more efficiently on a single-acting than on a 
double-acting piston. They could adduce no theoretical 
proof of the accuracy of this belief, but they clung to it 
none the less firmly in consequence; and when pressed for 
a reason for the faith that was in them, they considered a 
reference to the high duty obtained from their favourite 
machine, as compared with any other form of engine, a 
sufficient answer. It need scarcely be added, that engi- 
neers, unprejudiced in favour of Cornish ideas, regarded 
this theory as a mere chimera; and we have met with 
more than one piece of eloquent writing intended to prove 
that whether steam were used above or below a piston, or 
in both ways, no difference would be perceptible between 
the results obtained. But, in point of fact, this latter 
theory is incorrect, and the Cornish men had really hit 
upon a truth although they were unable to explain it. 
The Cornish engine uses steam to more advantage than its 
rival because it is single-acting; and single-acting are 
more economical than double-acting engines, because they 
are less exposed to the peculiar cooling action of the con- 
denser—a point which has only been recently understood. 

In order to renderthe nature of this statement perfectly 
clear it will be well to consider for a moment exactly what 


James Watt did for the steam engine. He found it, as it 





came from the hands of Newcomen, working with low 
pressure steam, and developing its energy solely by the 
aid of a vacuum formed by throwing up a jet of cold water 
into the cylinder itself. During his first experiments he 
ascertained that although the cylinder full of steam was 
instantaneously condensed by a comparatively small quan- 
tity of water, the resulting vacuum could not be main- 
tained unless the jet were kept on until the metal of the 
cylinder was cooled down from 215 deg. or thereabouts, 
that of the entering steam, to 100 deg. or thereabouts, that 
of the vapour which remained beneath the piston when it 
commenced its descent. So long as the cylinder remained 
hot it re-evaporated a portion of the condensed steam and 
spoiled the vacuum, The etfect of thus cooling the cylinder 
was to enormously increase the consumption of fuel, as is 
perfectly well understood. In order to get over this ditti- 
culty, Watt removed the locality of condensation from the 
steam cylinder to what is habitually but incorrectly detined 
as a separate vessel. This enabled him to keep his cylinder 
hot while the condenser remained cold, but this statement 
must be accepted with considerable qualitications. Strictly 
speaking, the condenser and the cylinder are only separate 
vessels in a conventional sense. What Watt did was this: 
—He virtually lengthened his cylinder, and worked his 
piston at one end while he condensed his steam at the other. 
As a result, the metal of the cylinder—that is to say, of 
the place where the piston worked—was no longer cooled 
down by the affusion of cold water; but the invention in 
no way affected the subtle influence of the vapour charged 
with moisture which pervaded condenser and cylinder 
alike, and tended powerfully to equalise the temperature 
of the two. Let us suppose a cylinder ten feet long and 
one foot in diameter, within which at one end works a 
piston with a stroke of one foot, while at the other a jet of 
water enters, and is prevented from rising more than a 
foot by a dash-plate. Between the condensing end and the 
steam piston let a movable pertition be introduced. When 
the piston is at the end of its indoor stroke let it rest nearly 
on this partition. Let now steam be introduced between the 
two, the piston will then rise. At the end of its stroke 
| let the partition be entirely removed; the steam will at 
once expand into the vacuum below, and will there 
| be condensed. Such a distance intervenes between 
the hot and cold ends of the cylinder, that a long period 
would elapse before both could be brought to the same 
temperature by conduction through the metal alone. 
But the entire space beneath the piston is pervaded by a 
column of moist vapour, of low tension, constituting the 
very best known conductor of heat. This column is con- 
' tinually becoming cooler at the lower end, because the tem- 
perature of the condensing water is lower than that within 
the condenser. No one can be blind to the fact that the 
metal at what should be the hot end of the cylinder will 
be rapidly cooled down to that of the cold or condensing 
end by this column of vapour. If, however, the dia- 
phragm be withdrawn but for a moment while the piston 
makes the indoor stroke with great velocity, and is then 
quickly replaced, it will be seen that by its replacement 
communication will be cut off between the hot and the cold 
spaces. The transmission of heat will then no longer take 
place through the column of vapour, and the hot end of 
the cylinder can be kept much hotter than would have been 
possible had the partition not been reintroduced. And it 
is also obvious that the lunger the communication is 
kept open the more will the steam end of the cylinder be 
cooled down. In one word, while the partition is closed, 
the condenser and the cylinder are really separate vessels; 
and if the partition is of tolerably good non-conducting 
materials, any temperature we please may be maintained 
in the one without in any way affecting the maintenance of 
a different temperature in the other vessel. 

| Let us see now how the foregoing illustration applies 
| to the phenomena of the Cornish and rotative engine. A 
| little examination will show that the conditions under 
which steam acts in the former are precisely the same as 
| when the diaphragm is quickly removed and replaced in 
our imaginary tube; while those which obtain in the case 
of the rotative engine are proper to the non-replacement 
of the partition. We must here again impress on our 
readers that the condenser and exhaust pipe are neither 
more nor less than an extension of the cylinder; and, 
; this being borne in mind, no difficulty need be encoun- 
tered in tracing the analogy between the valves which 
regulate the discharge of steam from the cylinder and 
the partition which played so important a part in our 
illustration. In the rotative engine either one end or 
the other of the cylinder is continually open to the 
condenser, if we except the minute space of time which 
elapses between the closing of the exhaust-valve at 
one side of the piston and the opening of the oppo- 
site exhaust port. As the time during which any one 
exhaust port is open is nearly the same as that during 
which it is shut, and as the two ports open and close alter- 
nately, it follows that the communication between the 
cylinder and the condenser is, in practice, so far almost 
uninterrupted. As, however, the amount of cylinder sur- 
face exposed continually varies as the piston descends, it 
may be shown that the average time during which we may 
regard the whole of the cylinder as being exposed to the 
influence of the condenser is about thirty seconds per 
minute. This, however, takes no note of the fact that the 
area of the cylinder covers and piston, presenting 
a large superficies, are constants unaffected by the 
position of the piston; we may set this against 
the period of compression, and therefore we may 
assume with perfect safety that in any rotative engine, 
be its speed what it may, the cylinder is exposed 
to the full influence of the condenser during one-half the 
time the engine is at work. In Tur Encineer, volume 
the nineteenth, we considered at much length the effects 
produced by the frigoritic influence of the condenser on the 
economy of fuel, and it is needless to recapitulate here 
the arguments which we adduced to prove that this 
influence lowered the temperature of the cylinder below 
that proper to the terminal pressure of the steam, and 
“ that all the heat required to raise the temperature of th 
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cylinder from any point below that due to the terminal press 
sure of the steam at the instant the exhaust port opens is 
irretrievably lost.” ‘The cylinder, piston, and cylinder 
covers are cooled down, and the result is that the first 
steam which enters the cylinder is condensed, and more 
steam, therefore, must be supplied by the boiler during 
the first part of the stroke, represented by the square 





portion of the accompanying diagram, than would suffice, 
if condensation did not take place, to fill the space inter- 
vening between the piston and the cylinder cover. It may 
be well to digress a little here to point out that the waste of 
fuel which takes place in all engines, and constitutes the 
difference between theoretical perfection and accomplished 
results always occurs during the time the piston is 
making the portion of its stroke represented by a,b, f, g. 
For if no condensation occurred during the stroke, 
b,e, would be a true Marriotte’s curve, and no fuel would be 
wasted. If condensation took place subsequently, the 
curve would fall below 6, e, as shown by the dotted line 
b, 4, e, representing a loss of power, the consumption of fuel 
remaining constant. In practice, however, the line 4, e, is 
usually higher than it should be, by Marriotte’s law, as 
shown by 6, .«,e—a fact which is due to the re-evaporation 
of a portion of the steam condensed on the surface of the 
piston, Ke., during the first portion of the stroke. In this 
case the power is slightly increased, but the expenditur 
of fuel is augmented in a far higher rati The longer 
the period during which the cylinder is open to the con 
denser, the greater must be the quantity of 
densed wastefully at the beginuing of each stroke, and it 
follows that the engine in which the cylinder and con- 
denser are kept most distinct must be the most economical. 
Now Cornish eugines make from tive to ten double 
strokes ouly per minute asarule. Let us say, however, that 
the speed is ten double strokes per minute, The piston will 
make say a 10ft. indoor stroke in about one second and 
a half, and as the exhaust valve closes a little before the 
termination of the stroke, and only opens a very short time 
before it commences, it follows that the period during 
which the cylinder is exposed to the influence of the con 
denser does not in the case we have assumed greatly exceed 
one-half of that proper to the rotative engine, making, 
say, the same number of strokes. Here, then, is one direct 
element of economy. A second, much more important 
still remains to be pointed out. The lid of the cylinder 
and the upper face ef the piscon are hevel ex pused in 
the Cornish engine to any temperature lower than that 
due to the terminal pressure; because the moment the in 
door stroke is completed, and a little after the exhaust 
valve closes, the equilibrium valve opens, and steam of th 
terminal pressure merely circulates from one side of the 
piston to the other. The area o. the piston and cylinder 
lid is much greater, as a rule, than the superticies of so 
much of the cylinder as is exposed while the steam valve 
isopen. Take, for example, an 80in. engine with a LOft. 
stroke, cutting off at lin. The superticies of the belt of 
iron 18in. wide, and in round numbers 21ft. long, and 
representing the cylinder surface exposed, is but 32 
square feet, while the area of the piston and lid toge- 
ther is not less than 75ft. It may be said that during the 
time the exhaust is open this 18in. of cylinder will be ex- 
posed to the condenser; but this is scarcely correct, as the 
piston would be at least 12in. deep, and would therefore 
leave, at the most, but 1Oft. or 11ft. of cylinder unprotected ; 
and in any case we have 75ft. of cast iron spared from a 
cooling influence which in the rotative engine must last 
almost throughout each entire stroke. It will possibly be 
urged here that although the piston and cylinder cover 
will not be cooled down to the temperature of the con 
denser, that they will still be reduced to that proper to the 
terminal pressure, perhaps 100 deg. less than that of the 
steam coming in from the boiler. This is very true, but 
it is easy to show—and we have already shown at page 163 
of our nineteenth volume—that “of the heat required 
to raise the temperature of the metal from that due 
to the terminal pressure to that proper to the initial 
pressure, may hy restored in the jorm 
of steam having « pressure less than the initial, but greater 


steam con- 


nearly all 


than, or at least equal to, the terminal pir ssure, and there- 
fore available ju the production of useful mechanical 
effect. It therefore follows that the condensation which 
takes place during the first portion of the stroke represents 
but a very small loss indeed in the Cornish engine, 
whereas in the rotative engine, in which the metal has to 
be raised not only from the temperature due to the ter 
minal pressure, but from that approximating to the heat 
of the condenser, the loss of effect may be, and is, very 
great. 

It has been argued that, as in both the Cornish and 
the rotative engine the cylinders are jacketed, the tenspera- 
ture of the metal never falls below the initial temperature, 
and that the influence of the condenser is of no appreciable 
importance. Such a proposition is completely erroneous. 
The loss is only transferred in jacketed cylinders from 
the entering steam to that contained in the jacket. I, 
therefore, any cooling influence acts, it must tell in one 
way or other against the economy of fuel. It is quite 
true, however, that by the use of a jacket the economy of 
fuel is promoted, as the loss by condensation in the jacket 
is not as great as that caused by condensation in the 
cylinder, for reasons which it would prolong this article 
too much to explain. But it is evident that the jacket 
must be at least as serviceable to the Cornish engine as it 
is to its rival, and therefore, although by its use the total 
loss is reduced in both engines, the comparative loss re- 
mains unaffected. 

But one argument put forward by the advocates of the 
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crank system remains to be considered. It is sometimes 
urged that double the surface is exposed in the single as 
compared with the double action engine for the same 
power, and that therefore the rotative engine must be 


the best. But this argument loses all its force when we 
reflect that, in the first place, the piston aud cylinder lid 
surface is the same in both cases—two lids and two sides of 
the piston coming into play in the rotative engine, and 
we have seen how large a proportion this superficies bears 
to those of the cylinder- while, in the second, it is to be 
borne in mind that no matter how slowly the Cornish 
engine works, and however large the cylinder is within 
reasonable and existing practical limits, the influence of 
the condenser for evil is virtually xi/. Therefore even if 
the surface were doubled the loss would be represented 
by multiplying 0—or an excessively minute fraction—by 
2. The result will still be 0, or nearly 0. 

We have said nothing about the relative first cost of the 
Cornish and rotative engine, because we believe that al- 
though the first outlay ona beam Cornish engine is greater 
than that on a rotative engine, the point in no way affects 
the economy of fuel, and we only professed to show that 
the duty obtained from the Cornish was greater than that 
to be obtained with the rotative engine. Besides, Cornish 
Bull engines can be had for about the same price, house 
and all included, as rotative Nor have we 
alluded to the statement sometimes made that Cornish 
engines are more complex, and require more attention than 
their rivals. Even if this were true, instead of false, it 
would hardly militate against the former. 

It will thus be seen, we think, that the Cornish engine is in 
principle superior to the rotative engine, and the best proof 
that this superiority is not a mere matter of theory or 
opinion lies in the fact that, as we stated last week, 
whether we take average or selected performances, we still 
find that the Cornish engine gives the best duty. Whether 
we regard the action of its pumps or of the steam depart- 
ment of the entire system, we find that it is better adapted 
‘han any other form of machinery for giving full effect 
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to the potential energy of the fuel consumed in raising 
water, 
BIRTH, 
At Bonar Bridge, Sutherlan¢+hire, N.B., Mra. JAMES BRAND of a gon. 
LITERATURE. 
System der technisch-maleris spective : “for Professional 
Jnatitutions, Art Academi:s, and for Se If-teaching.” By Franz 





Titscuen, Professor of Descriptive Geometry at the Prague 

Polytechnic Institute, &e. &e. With an Atlas of sixteen 

lithographs and two chromo-lithographs.” Prague : 1867, 
, 


Friedrich Temsky. 
Tuts book is one of the most complete, if not the most 
complete and elaborate, of the works written on perspec- 
tive. Its three hundred and fifty or so octavo pages offer, 
more Germanico, a thoroughly well-grounded exposition of 
: But little perspective drawing is ever done in 
an engineer's office, and even the finished water-coloured 
drawings that used to be made a few years ago are now 
superseded by those produced by photography. But we 
cannot avoid recommending this work in the hope that it 
may obtain the honour of a translation, and be employed 
in the few British schools where perspective is taught, or 
as a text-book for the private student with a sufficient 
geometrical preparation, To give a notion of the scope of 
the work we may state that it is divided into three parts. 
The first treats of the general principles of the construction 
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| dimensions of several of the plates. It is to be regretted, 
however, that a very thick paper has been used on which 
to print them, and the result is that the engravings quickly 
crack at the fold. A thin tough paper should invariably 
be used when the dimensions of an engraving exceed that 
of the volume within which it must be accommodated. 
But three forms of engines are illustrated ; Slates’, in which 
the air is admitted to and discharged from the blast cylin- 
der through a circular reciprocating slide valve completely 
surroundiug the blowing cylinder, Cowper’s, in which the 
circular is replaced by a rectangular sliding valve, and the 
author’s patent engine, in which balls at the top and bottom 
of the blast cylinder act the part of valves in a manner well 
understood by this time. On the merits of these arrange- 
ments we are not called upon to pronounce any opinion. 
The drawings appear to have been very carefully got up, 
and scale very well, but it would have been far more satis- 
factory had a few figured dimensions been introduced to 
act as a check on the scales. Upon the whole, we are dis- 
posed to regard the work favourably, and to pronounce it 
| a useful addition to the very meagre stock of published 
information on blast engines at present available to the 
engineer and the ironfounder. It would have been 
greatly improved by the addition of a few examples 
of blowing engines extensively used in the iron districts, 
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of central pictures of objects in space, the second of | 


special modifications of the method of projection as 
applied to the construction of central pictures, and the 
third is on the principles and modes of the application of 
central projection to the construction of perspective pic- 
tures; ending with an interesting history of the develop- 
ment of the science. There is some appropriateness, or 
poetical justice, sv to speak, in the fact of this work being 
published at Prague, which all visitors regard—and the 
celebrated Humboldt amongst the number—as the most 
picturesque city in the world. 


Blast Engines. Containing Plates to Scale of Large Working 
Drawing, with Lette r-press Descriptions. sy H. C. CovLTHARD, 
C.E. and M.E. London: Atchley and Co., Great Russell- 
street. 

THE machinery employed in blowing ivon furnaces is 

usually constructed on so large a scale, and the functions 

which it fulfils are so extensive in their scope, and so im- 

portant in their influence on the iron industries of the world, 

that it deserves far more attention than it has hitherto 
received from members of the profession who possess 
literary talents. A complete treatise on blowing machinery 
properly illustrated would constitute a very large book, 
and one withal which has yet to be written and engraved. 
Mr. Coulthard’s volume has no pretensions to be regarded 
as an treatise on the blast engine, and his 
modestly worded title accurately expresses the scope and 
purport of his volume. ‘Those who purchase, expecting 
somewhat more than the name promises, have only them- 
selves to thank if they are disappointed. The letter-press 
contents of the volume could a!l be conveniently contained 
ina small pamphlet. It simply consists of descriptions of 
engines constructed by the author under Slates’ patent, 
and under his own; of Cowper’s engine, and certain intro- 
ductory remarks which are so sound that they might have 
been extended to greater length with advantage. <A de- 
scription of the Frodingham Ironworks, and a series of 
notes or abstracts of specifications made by the author 
relating to blast engines bring the letter-press toa close. 

Throughout all this there is nothing very noteworthy or 

particularly deserving of comment. ; , 
The plates are 22 in number, and constitute the best part 

of the work. Of large size, in many places printed directly 

from the copper, and in others only transferred from copper 
to stone, they deserve to rank among the finest specimens 
of the engraver’sart which have ever appeared in any work 
devoted to a branch of mechauical engineering. Mr. Coul- 
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INSTITUTION OF NAVAL ARCHITECTS. 
(Continued from page 375.) 


Tue following paper was read “‘On the Construction of the Sides 
of Armour-plated Ships,” by Capt. L. G. Heath, R.N. C.B., 
associate :— 

The great strength now required in armoured ships, together 
with the prestige of wouden backing, have forced ou. uaval archi- 
tects to adopt designs of enormous thickness, the sides of the 
Hercules, for example, being Siin. thick at the water-line, 
48in. in the wake of the guns; of this thickness about Jit. is 
made upof wood. ‘The thickness is detrimental:-—.st, becaus it 
impedes the training and working of guns; Zud, because it dimin- 
ishes the internal capacity of the ship; 3rd, because it increases 
the leverage of the armour plates upon the ship’s side proper, and 
the strains when the ship rolls are taus much imcreased, as also the 
tendency to leak at the bolts. Tue wood is detrimental :—.s6, 
because it is liable to deterioration by age and moisture. 2nd, 
because it is liable to destruction by shell tiring; Srd, because it 
forms a yielding, and tuerefore a bad outer bearing for the armour 
bolts. When, however, the attack was made, as in the Shoebury- 
ness campaign of a few years back, with :ound-headed shot, the 
wood was a most valuable adjunct to the defence, because the 
round-headed shot when it broke through an armour plate car- 
ried forward with it a large area of the piate, and this acting upon 
the wood, the remaining energy was taken up with the pliant 
yielding substance, and was thus spread over a still larger surface. 
‘The attack is now conducted by means of very hard sharp-pointed 
projectiles, which do not when they penetrate push an area of plate 
before them, but which effect an entrance by wedging both plate 
and backing on one side, and this backing being only of 
yielding wood is almost valueless. These considerations 
clearly show that the time has come for attempting to get 
rid of all wood in the sides of our ironclads ; and if successful in 
the attempt we shall by the same jp ocess reduce the enormous 
thickness of side incidental to the present system. 

Purely iron targets were tried by the Iron-plate Committee, by 
Mr. Scott Russeli, Mr. Fairbairn, and Mr. Samuda ; but in ail of 
them the iron bacsing substituted tor the wood of the Warrior 
was placed in juxtaposition witu tue skin of the ship, and amounted 
In tact to a were LuicKkeulig Ol Lie external ariuvulr plate, vy Lue 
addition of one or (in the case of Mr, Seutt Kusselis target) of 
two tuimner plates behind it, Whenl trst realised Lhe iace that, 
the nature Of the attack having changed, it Was csseutial that we 
should also change Lue ature ol vurdecienee, 1 Was luupressed with 
the notion that 1b Was in tls diecluon tual We should turn our 
attention, but on further consideration 1b seemed vicar Lualauy such 
structure wise backing avd sklu tugetier were less lm thickness 
than tue length of tue nose of an attacking shot, might be pene- 
trated by the pomt betore the whoie of the nuse had got thrvugh 
the armour plate proper, and therelore belvre its protective power 
had been tully exuausted. I observed, moreover, that im almost 


| every case cuilled projectiles are broken up by passing through a 


OCEAN STEAM NAVIGATION.— The French Transatlantic Steam | 


Navigation Company, in the report presented to its shareholders | 


at the annual meeting held in Paris on Monday last, made some 
observations on the speed of its vessels : * Notwithstand- 
ing the competition in the direction of New York, and the 
causes for a diminution of receipts which the company might 
expect from doubling the number of departures, the line has kept 
on improving, the preference of passengers and exporters has be- 
come more and more decided in its favour, and the average returns 
of the twenty-three voyages have advanced 10 percent. on those of 
the preceding year. These results, which strengthen our confidence 
in the future, are due to the superiority of the new screw steamers, 
to their exceptional speed, as well as to the comfort and security 
they offer. ‘The voyages of the Ville de Paris, the Pereire, and the 
St. Laurent have equalled, and sometimes surpassed, the most 
rapid runs of the best English steamers. The tables drawn up by 
the Post office authorities show that in eleven voyages from Brest to 
New York and back again, made by the Ville de Paris and the 
Pereire between March, 1866, and February, 1867, in an interval 
of about twelve months, comprising both the summer and winter 
seasons, the average speed was 12°80 knots, instead of the 11°50 
knots required by the terms of the contract. We believe that this 
speed of 12 80 knots has not been equalled even in England; it 
exceeds by two-tenths of a knot the average runs of the celebrated 
Scotia, as stated in official documents. We also find that one of 
the quickest passages on record since the commencement of steam 
navigation between Europe and New York (after allowing for dif- 
ferences in distance) was made by the Ville de Paris between the 
2ist and Suth of July, 1866, the average speed of that steamer 
having veen 13°60 knots in a run of 3000 nautical miles, from port 
to port. The St. Laurent, built in France, and fitted with ascrew 
apparatus made at Creusot, has had her share of success in this 
race across the ocean. Heraverage speed has been 11°55 knots; one 
of her passages was effected at 12 10 knots; and in the last she ran 
350 nautical miles in twenty-four hours for four consecutive days. 
These results speak highly in favour of the seagoing qualities of the 
vessels, and are most honourable to the captains, engineers, and all 
persons concerned in working them. Till now rapid voyages have 
been the exclusive appanage of our maritime rivals; but at present 
our French line disputes the palm, and has placed itself in the fore- 
most rank along with the foreign lines. The patriotic good wishes 





which have accompanied our undertaking, and the subventions | 


from the Government which have encouraged it, have thus met 
with their due satisfaction and reward, But a second fact, gentle- 
men, very important as regards your interests, is also made evident 
by comparing the passages made with paddle-wheel steamers and 
with our new screw vessels. It consists in the great economy 
attending the use of the screw steamers which have attained the 
speed above-mentioned. The use of the screw procures us, for 
vessels of equal tonnage, a saving of about 25 per cent. in fuel, 
with an increase of 20 per cent. in speed. This advantage has 
been proved in a most decisive manner by the experiment of the 


| St. Laurent, which was at first intended to have paddle-wheels, 


thard’s book is really a portfolio of drawings, measuring | 


when closed about 23 inches by 14 inches—about half the 


but in course of building was changed into a screw vessel. We 
have, therefore, thought that further applications of the screw 
ought to be resolutely carried into practice, and we have 
decided on ordering two new screw apparatuses, which will be 
adapted to the Washington and Lafayette, both steamers remark- 
able for their excellent nautical qualities and comfortable arrange- 
ments as passenger vessels, but too slow for present requirements. 
The organs of propulsion will alone be changed; the boilers will 
remain as they are. The system adopted is the double screw, 
which recent successful trials in England and in the French im- 
perial navy prove to possess the advantage of being more easily 
and more economically adapted than the single screw to vessels 
already built, at the same time that, by the establishment of two 
apparatuses of moderate size, instead of very large dimensions, the 
sate navigation of the vessels will be more completely guaranteed, 
and the chances of damage or breaking will be avoided. Thanks 
to partial modifications which will be realised towards the 
close of 1867, we shall have two splendid and fast-going 
steamers on the West Indian and Colon line, and we shall find in 
the mere saving of fuel and tne increase of space reserved for 
passengers and freight sufficient «lifferences to promptly cover all 
the cost of the transformation.” The Pereire and Ville de 
Paris was built by Messrs. R. Napier and Sons, Glasgow. 





thick plate, and that tue rear face of what is calied the bux target 
at Shoeburyness, and which has been much fred at, is merely 
scratched and dented by the smali broken fragments which Lave 
struck it. I propose, therefore, to abolish altogether what 1s tech- 
nically called backing, and w push the arwour plate off from the 
ship's side by means of hoilow horizontal girders, deep enough to 
keep the pot of any shot yet wade trom toucuing the ship proper 
befure it has completely penetrated the projecting plate, and I 
anticipate that the shot will be broken up by the plate, and will 
merely splash the vital part. As for shelis, 1 anticipate from 
the results obtained agaist the box turget by the iron-plate 
Committee, and reported by them at page 55, vol. ili, 1562, that 
they will be equally harmless. 

These horizoutai girders, besides being shot traps, will enoryoously 
strengthen the ship; they should have weeping holes, and a pump 
should be fitted to the lower one, and joan-hoie doors might open 
into them from the ship's side; they might, perhaps, also be made 
useful in some system of ventilation. 

With a 7-in. piate, and a depth of L4in. for the girders, the total 
thickness of ship's side would be within 2din., which need be but 
little exceeded tor vessels of the greatest strength. 

The structure shown in the drawing would be a little heavier 
than is the Lord Warden; but it would, | think, be stronger and 
more shot-proof than that vessel when attacked by rifle projectiles, 
and it is but 24jin. thick, while the Lord Warden is 3vin, It is 
intended merely to illustrate the system, and I have purposely 
omitted all bolts and rivets, nor have | indicated how the girders 
should be built up; this point would require much consideration. 
They might perhaps be most readily made of H iron rolled at once 
to the proper dimensions, the fee. being connected by overlapping 
plates. Tne armour bolts should be so spaced as to allow a man 
to crawl through the girders. I have given jin. as the thickness 
of the outer surface ot the girders, lin. that of the inner surface, 
and Ijin. that of the horizoatal web (supposing the girders to be 
made of H iron), and I have given the sup a Jin. skin, but these 
are all points for the consideration of a professional naval architect. 
It may be that otier dimensions would be more suitable; my wish 
is merely to lay down the principle that the armour piate should 
be as solid as possible, that it should be separated from that which 
it has to protect by an air space in which vhe shot may break up, 
and that the ship's side should be sutliciently strong to resist the 
impact of the bioken pieces. 

Mr. Scott Russeli said the council ought to be very grateful to 
Capt. Heath for having brought before 1t, in a very coudensed form, 
the result of the great expericnce and great knowledge which he 
possessed of this subject, which were probably greater than that 
of most men, for few men had so thoroughly examined all the 
cases which had presented themselves in the course of a long series 
of complicated, expensive, and most valuable experiments, which 
our Government had carried on for so many years ab Shoeburyness, 
as Capt, Heath had. His opinion, thereivre, was entitied to the 


| greatest value, and not for that reason ouly but also because he was 





himself anavatotticer of long experience anu heldiu high respect. He 
therefore must treat this paper, suort though it was and given in 
the unpreteuding manner in which it had been, as one Of the IMOst 
important papers brougut before the meeting. He was not sur- 
prised to hear Capt. Heath say first of all what he had seen at 
Shoeburyness had removed the whole of his faith in wood-backing. 
What he (Mr. Scott Russell) had seen there had also long ago re- 
moved what faith he had in wood-backing, and the council would 
give that confession of his more weight than it was on first con- 
sideration entitled to, when he mentioned that in the original 
design which he made for the Warrior some years before she was 
constructed and afterwards when she was constructed, in his two 
original designs which were approved by the Admiralty, and 
carried out in construction, he was responsible for the introduction 
of the wood backing in the Warrior. He introduced it upon this 
principle, that in this world he had experienced enough to know 
that you ought if possible to make only one experiment at a time, 
otherwise you never knew where you were, and as at that time iron 
armour on wood-backing had given good results, he said, ‘‘although 
we are to build an iron ship, let us preserve the wood-backing 
because we know it will answer, and let us not try something of 
which we are uncertain so as to complicate the experiment.” He 
would say, if they liked, that his theory had been entirely refuted 
by subsequent experience, but he submitted he was justitied in the 
course which he had taken, He was proud to agree with Capt. 
Heath, because the gallant captain had more knowledge of what 
had been done in the experiments at Shoeburyness, and more pro- 
fessional knowledge thau he had. e repeated, ib was a coincl- 
dence of which he was proud, that his observations of the experl- 
ments at Shoeburyness had led to conclusions wince were the same 




















396 


THE- ENGINEER. 





May 3, 1867. 








in principle as Capt. Heath’s, though the means and devices by 
which those conclusions were sought to be practicably carried out 
were not alike. He must also join with Capt. Heath in the en- 
deavour which they must make to meet Capt. Palliser, because 
the battle had been this, first the gun getting the advantage of 
them, then their getting the advantage of the gun: then, when 
the gun was bursting and could go no farther, Major Palliser came 
in with hiscase-hardened shot, and the gun having done its worst, he 
proceeded to do his worst with his beautifulshot. Therefore they 
were obliged to address themselves to this task how to keep Major 
Palliser out of their ships. He thought the way had been very 
admirably shown to them by Capt. Heath. Major Pallisser used 
a very insiuuative process. Other people went to work more 
bluntly and with round-headed shot tried to drive the armour in. 
Well, that had to do too great a work and could not doit, besides, 
it spread the strain over a large area, and made the large hole 
which they had seen, but without penetrative power. Then they 
tried the square-headed shot and that certainly had the advantage 
that it was able to concentrate its etfort on a very small area, and 
to some extent it succeeded, while to another extent it failed. 
Then came Major Palliser, and he said, **I will evade the strength of 
the armour by doing it gradually. They knew how to make the 
armour heavy enough to stup a square-headed shot, but I will so 
harden and proportion my taper-shot, that it shall penetrate one 
layer of the armour after another, and so I shall get through.” 
Now it was necessary to keep out Major Palliser, and as he had 
already said, he considered Capt. Heath’s plan in principle a good 
one. If he differed from him somewhat in the exact mode of 
carrying it out, the council must take it for granted that it was 
the ditterence between a ship builder's notion and a sailor’s notion. 
In the first place he agreed with the plan which had been shown in 


having a large enough and thick enough plate on the outside to | 


stop and resist the shot on its way to the outside skin. He was 


certainly of opinion that Capt. Heath's policy in putting those | 


large seven inch-plates on the outside was the right policy for 
stopping that insinuating shot. If the shot passed through, then 
came your time by the inner skin to take the remaining speed out 
of the shot. Then he thought the mechanical structure of the 
cells was extremely good. Those cells gave certainly great addi- 


tional strength to the ship as well as resisting power to the | 


armour, and they had the great advantage of subdividing the area 
which was penetrated. He was only going to say tbat if the 
actual execution of sich arrangements was to be carried out, after 


his observation of what the damage done to targets at Shoebury- | 


ness had been, he should be disposed to carry it out with some me- 
chanical moditications. Of course the calculation for a seven-inch 
plate of armour on the outside was based upon the assumption of 
« particular shot being used. He had a strong impression that it 
would be better to confine the plates of armour in their place by 
putting an outer skin, even with the ship, on the outside of the 
armour. The extent to which he had seen plates broken up and 
tumbling off led him to enclose the armour plate at each joint, not 
quite as he did at his target at Shoeburyness, but according to the 
imethod which the experience acquired there had suggested, and 
enclose the iron armour bodily within a kind of longitudinal box. 
He would therefore build that part of the shipentirely of longitudinal 
cells, but he would proportion them to the size of the armour- 
plate and put the armour-plate inside of this skin, and it would 
aie there without the necessity for any expensive workmanship, as 
a rough block would be just as good as expensive and beautifully 
planed plates. He would take care that it was supported, by 
lining the cellular part. Then he would go on leaving the vacancy 
proposed by Capt. Heath until he came to the inside lining, which 
would be the skin of the ship. ‘The differences which he suggested 
would largely economise tue cost, aud instead of the pieces of 
armour tumbling off from the bolt fastenings outside giving way 
they would be protected. 

Mr. Galloway said, if he had opportunities for doing so, he could 
with pride read copies of his letters written to the Board of 
Admiralty, embodying tho very principle which Mr. Scott Russell 
had reterred to, He hailed with much pleasure and delight the 
approach to the application of what he held to be a correct princi- 
ple in the construction of cur ships of war. He held that it they 
encased as it were the solid armour-plate and outside of the armour- 
plate had a cellular flexible construction wisely arranged, they 
would be far more likely to resist the etfect of shot than by any 
other means. There were very momentous considerations in con- 
nexion with our ships of war—considerations which he submitted 
were of the highest national importance--and there was one 
question which he would like as an Englishman upon national 
grounds to have fairly and equitably discussed, and that was this, 
he asked the Chief Constructor of the Navy what would be the 
position of the Bellerophon, or what would be the position of any 
ship of war he pleased, if a short time after the commencement of 
an engagement, owing to the vibration and concussion of the shot, 
the plates started the rivets, and became displaced from their 
positions on the sides of the ship. He submitted that in all 
probability the ship would become a coflin for every soul on board. 
Let the Government give premiums for the best plans. 


Mr. E. J. Reed said the paper which had been read by Capt. | 


Heath. was deserving of all the encomiums which Mr. Scott Kussell 
had so well pronounced upon it. He merely wished to remark on 
che or two minor points. The first was, the increase of the 
weight of armour used in ships had not led to the in- 
crease of the thickness of the ship’s side. He did not 
know how the case was as to the Lord Warden, but in that 


case it depended upon the fact of her being a wooden ship, but in | 
the case of the Hercules target the thickness was less than in the | 


Warrior. Then as to internal capacity, that was of very secondary 
importance now, because the enorinous weight involved the neces- 
sity of so much buoyancy, und the complements and weights and 
stores which were carried were obliged to be so much cut down 
that the internal capacity was ample for all purposes; and although 
he was one of those who believed that every cubic foot of internal 
capacity was valuable, he still wished to be understood that there 
Was room enough consistently with all the ordinary requirements 
of the service, and that in abundance. There was one other 
general remark which he should like to make about the system, 
which was, that he thought it would be obvious that, unless it was 
very much more considered than it had been before, it would be 
utterly inapplicable to any other than the straight portions of the 
vessel, because the bending of a l4in. girder would be out of all 
proportion in the curved parts. Of course Capt. Heath might 
suggest that they could make Sin. girders in those portions, but he 
thought it would involve a good many complications. So far, 
however, as that went the system was unaffected by his remark 
except that, unless carried out on an enlarged scale, there would 
be difficulty in filling up those girders. But what he was 
astonished at was to understand how anybody could imagine that 
it was necessary to put something rigid between the armour plate 
and the ship. If you wanted to communicate momentum through 
the whole length of a bolt you would be certain to do it by striking 
one end of it. It appeared to him that the first thing they ought 
to do was to let the armour plate be broken. They wanted to pre- 
serve the skin, and, therefore, in order that they might preserve 
it, it was necessary that something should take away the 
momentum from the shot. The skin of the ship was not the 
thing to do it, and if they took an armour plate and interposed a 
rigid object between that and the skin of the ship, they were 
adopting a sure method of producing the very evil which they 
wanted to avoid. He thought they should make the ribs so that 
they should be incapable of transmitting the blow to the skin of 
the vessel, but for this very reason it appeared to him doubtful 
whether it was a valid opinion that it was undesirable to put in 
between the skin of the ship and the plates a material which was 
so eminently valuable for helping the plate and even helping the 
plate to be broken. He must say, as far as he had watched, it did 
appear to him that the wood was very valuable, and that it would 
be difficult to replace that with iron. Major Pualliser’s shot was a 
very much more difficult one to deal with than others, and required 











that greater resistance should be offered to it. At the same time 
the principle appeared to be good that the interposition of a 
moderately yielding material between the plate you wished to 
have fractured and the plate you did not wish to have fractured 
was a good one; and although he should be very glad to take a 
perishable material away from between two imperishable mate- 
rials, yet he could not help thinking that an expense in the first 
instance greater by far than that at present contemplated would 
be involved in the systems proposed, and it was dificult to see 
how they could effectually make repairs upon a ship constructed 
onthem. In the ordinary case you took the plate off by ready 
means, and then you could repair the wood backing and after- 
wards put another plate on, but how you could possibly get to 
repair a ship boxed in as Mr. Scott Russell suggested, he did not 
know. He mentioned these things not at all with the view of 
throwing a damper upon the plans suggested, but simply as being 
practical points which ought not to be overlooked. 

Mr. Bramwell said it appeared to him that there was one mode 
in which the cellular principle might be introduced which had not 
been alluded to, and was not unworthy of consideration, and that 
was by making a cellular armour plate, whether put on wood back- 
ing or not. Instead of having a number of thin plates laid side by 
side, which it was known would not do, or a single plate of great 
thickness, the thickness having grown greater day by day, he 
thought it should be in itself a cellular plate. He believed it was 
perfectly practicable, and any manufacturer would tell them that, 
if he were paid enough for it, he could produce an armour plate, 
say a foot in thickness, and that should be compounded of a flat 
plate and a round plate of a certain thickness, and while perhaps 
it would only ort 4 as much as a seven or eight inch plate it would 
have the same strength. 

The chairman said he believed the principle was advocated by 
the late Mr. Roberts. 

Mr. Bramwell said he was glad to find he was following in the 
steps of so able a man. 

Captain Heath, in reply, said he was gratified at having the 
support of so very high an authority as Mr. Scott Russell. Mr. 

tussell’s putting him down as a high authority made it difficult 
for hii to avoid blushing. There was one point which he thought 
his friend had overlooked. He had stated that it was essential in 
any proper system of defence that the defence should very much 
reduce the velocity, and therefore the energy, of the shot before 
the shot struck on the ship’s side; and Mr. Scott Russell seemed 
to attribute the value of the armour plate as he (Captain Heath) 
had proposed to place it entirely to the fact of its fulfilling this 
function, but he omitted to state that, in every recent case which 
he had observed at Shoeburyness, not only was the velocity of the 
shot decreased, as of course it would be, but the shot itself was 
broken up into “smithereens.” That was the only expression he 
could use; it was converted into very small pieces, so that, if the 
energy of the whole shot was reduced in any proportion, the energy 
of one quarter, supposing the shot to be only broken up into four 
pieces, was merely one-fourth of that reduced energy, and each 
piece striking the skin of the ship separately had no effect what- 
ever. If Mr. Reed came down again to ton Peenend he (Captain 
Heath) would take the liberty of calling his attention to the 
boxed target; there was one point where it was literally smashed, 
the point was indented in the plate an inch and a-half deep; there 
were two such cases he believed. Then he thought Mr. Scott 
Russell had rather overlooked the great diminution in the buckling 
of plates since the advice of the Iron-plate Committee had been 
taken and the bolts had been improved. The ship would be 
destroyed by perforation and not by the pealing off of the plates 
as suggested. He was very anxious not to ut himself forward as 
a shipbuilder. No doubt Mr. scott Russell’s plan of putting in 
the plate would differ from his; he did not pretend to enter into 
details. As to the horizontal pieces of the girders being too rigid, 
he would say that in the original drawing sent to the Admiralty 
the girders were built up of separate plates rivetted round. That 
would not meet the view of having a somewhat yielding support 
to the plate. Then, with respect to the difficulty of bending the 
girders to the ship’s side, the answer was that you could probably 





build the girders bit by bit on the ship’s side. As to the 

repairs, that was a shipbuilder’s question, but he could see no 

more difficulty in repairing a ship of this description than a 

wooden ship. The damaged plate could be as easily taken off in 

the one case as in the other. If the girders were built up of | 
separate plates rivetted together, you might take off those that 
were damuged and replace them with others, just as you would | 
the plate of an ordinary iron ship. He, therefore, regarded this 

objection as hardly a valid one. He believed he had met all the | 
other objections which required answering. 

The chairman said he was sure the whole of the members would | 
agree with him in giving hearty thanks to Captain Heath for his | 
valuable paper, and would feel that they had had a very interesting 
discussion upon it. 

i‘ - —— was then vacated by Sir E. Belcher and taken by Mr. 
. J. Reed. } 
The next paper was read by Major Palliser on the subject of 

** Armour Fastenings.” 

The Chairman announced that a letter had been received from 
C. F. Henwood, Esq., stating that he would not be able to read 
his paper ‘* On Ships of War.” 

Mr. C. W. Lancaster, Associate, then read the following paper 
a the Application of the Caponiere System to Sea-going Ships 
of War.” 

The object of this paper is to offer for the consideration of the | 
Institute of Naval Architects a proposition which it is believed | 
presents some novel and important features, and it seeks to show | 
that it may be possible to construct vessels on this plan which | 
shall combine in a greater degree than any heretofore designed all | 
the advantages of the turret system as well as that of the 
broadside construction. 
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further allusion than a respectful reference to the statements 
— by both these gentlemen. 

Vithout further preface it is now sought to direct the attention 
of the meeting to the peculiarities of the proposed design. 

The drawings submitted represent a vessel of the Hercules class 
to mount eight 600-pounders, four on either side. 

In the construction of the hull proper four semicircular projec- 
tions, as shown in the drawings A, B, C, and D, are framed in a 
substantial manner and worked in with the rest of the hull, the 
thickness of the armour plate to be left to the discretion of the 
authorities. A horizontal porthole just sufficiently large to free 
the muzzle of the gun is left in each caponiere or semicircular projec- 
tion, supported in the centre by a very massive solid wrought iron 
eer or shield plate, 2ft. Gin. wide, and passing completely in- 

rd and firmly secured. 

Without referring further to the details of construction other 
than those supplied by the drawings, attention is now called to 
the system of mounting the guns, which are placed upon a turn- 
table in the manner proposed by the author to the War Depart- 
ment in the year 1852, as the original Drawings 3 and 4 show. 
This turntable is furnished with a vertical porthole for each gun, 
a belt of armour extending round the turntable so as to completely 
cover the exterior horizontal porthole except at the points occu- 
pied by the muzzles of the guns. 

Now the method of mounting the guns has to be considered. 

The proposition, it is owned, would be untenable without what 
is termed muzzle-pivotting—that is, the elevation and depression 
of the gun is performed inboard by making the gun describe a 
radius from the muzzle, the muzzle itself remaining a fixed point. 
The drawings and model supplied by Mr. Mallet fully show the 
simplicity with which this principle has been worked to a prac- 
tical solution. 

Having thus briefly described the dominant principles involved 
in this proposed system of construction, the advantages and disad- 
vantages must be next considered. On the one hand it is claimed 
that this system possesses the advantages of : 

1. Greater are of fire than any knowa system. Two guns can 
fire ahead or astern at the same time, not only in a line with 
the keel, but will cross their fire at 100 yards in front of the stem 
or stern, and without any interference in any form of rig that 
may be considered desirable for sea-going vessels. 

2. By this system four 600-pounders can be fought simulta- 
neously on each broadside, or either quarter. 

3, This system secures inboard loading, and in the act of load- 
ing the armour belt of the turntable closes the exterior portholes 
perfectly. 

4. The weight of iron employed would be no greater than with 
two turrets. 

5. Any size of gun that can be worked or used in a turret can 
be used with this system. 

The disadvantages urged against the system would appear to be 
as follows:— 

1. The extra width given to the vessel, and the absence of any 
docks possessing gates sufficiently wide to allow vessels of this 
description to enter. 

2. It has been urged that it would interfere with the strength 
of the vessel. 

3. It has been thought that if these caponieres were struck 
by a very heavy shot there would be a risk of jamming fast the 
turntables. 

Examine each of these objections : 

1, The country is now engaged in the enlargement of our dock 
accommodaticn. There can be no ditiiculty in so arranging the 
dock gates to suit the largest vessels constructed on this prin- 
ciple. 

2) It is not thought by the author of this paper that this 
objection has much force, because the vessel would be so con- 
structed that the parts E and F would be designed merely for the 
accommodation of the crew and officers, and not in any way 
trenching upon the strength or efficiency of the vessel, which in 
construction would be substantially the same as the adinirable 
specimens supplied by the Constructor of the Navy, save and 
except that the deck fore and aft the iron bulkhead would be 
recessed along its whole length. 

It is contrary to the conviction of the author that such would 
be the result of the impact of every shot, owing to the fact of the 
turntable having a massive iron armour plate belt, the effect of 
which would be to prevent the sides of the caponiere being driven 
in at all; but assuming that they might be, even in this extreme 
case, there would be no difficulty in an inboard mechanical 
arrangement which would allow turntables, circular racer, and 


| every detail of the guns to be retired five or six inches, or even one 


foot further inboard, so as to release it from any jam. ; 
Having thus in the briefest manner brought to your notice the 


| leading principles embraced in this system, it is left to the con- 


sideration of the meeting to determine how far there may or may 
not be points of advantage to the country and to the service, but 
it is impossible to close this paper without tendering the author's 
svatelal thanks and acknowledgments to the department of the 
Controller of the Navy for thepatient investigation and kind assist- 
ance rendered from the moment the plan was oflicially submitted, 
some two years ago, up to the present time.” 

Captain Hathorne, R.A., said it appeared to him that there was 
no very great advantage to be gained by this Caponiere system 
over the turret system, and there were two or three things which, 
struck him on the first look of the matter, which rendered it much 
inferior to the turret system. In the first place the salients of his 
redoubt at the end of the ship would appear to be very heavy struc- 
tures, and cause the ship to roll. He believed there was some 
difficulty in knowing whether very heavy guns would be able to 
be worked on the broadsides of the vessels. Putting the weight 
in the centre was one of the great advantages of the turret system, 
but here all the weight of the guns appeared to be put on the side 
of the vessel, as in the broadside 
CUN Towra } system, with the extra weight of 

agree of all this plating and turntable 
arrangements. Again, there ap- 
peared to be some difficulty in 








*; tiring fore and aft with the turn- 





tables. The embrasure, hethought, 
would be open to the objection 
* of giving great weakness to the 
ships, which would interfere very 
much with the firing. He did not 


“I 








exactly see how depression was 





provided for, because the vertical 





are through which the muzzle of 

— the gun went was not much greater 
- than the muzzle itself. 

Captain Heath said there were 





one or two points that struck 














The published Transactions of the Institution supply, in the very 
careful and forcible papers furnished by the Constructor of the | 
Navy, every argument that could be used in favour of the broadside 
system, and the papers of Capt. Cowper Coles also give the most | 
ample testimony to the many points of advantage of the turret 
system. It is therefore unnecessary in this paper to make_any 





him. One was that those long 
slits must, as a matter of vital 
necessity, be provided with some 
sort of port. Very recent expe- 
rience had shown that guns in 
contiguous turrets at 20 deg. could 
not be fought. The concussion 
was very great. It was a point of 
very great importance for the con- 
sideration of those who advocated 
turret, and still more double-turret 
ships, more especially as it was 
supposed you were to turn your 
turret away from the enemy while loading. In a general action 
where you might have enemies in different directions the officer 
in one turret would be pointing in oue direction and another in 
another direction, and if they crossed one would damage Net 
other. Then as to muzzle-loading, the principal drawback hac 
been the great height of the deck required. One of the great 
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difficulties in broadside ships was that of reducing the port and 
yet being able to take aim. 

Captain Symonds proposed, by embrasuring the port to the 
extent of 18in., to get an arc of 90 deg. instead of 60 deg., which 
was the present arc. 

Captain Hathorne thought Captain Symonds would get even less 
depression than Mr. Lancaster obtained by his plan. 

Captain Symonds said there would be the same depression as in 
an ordinary broadside gun. 

Captain Hathorne said it did not appear to be done so easily as 
by the other plan. 

Mr. Barnaby said Mr. Lancaster's plan seemed to have two 
eminent advantages, one being that of working very heavy guns 
on the turntable, and the other that of being able to get a right- 
ahead and stern fire, which no others had‘yet been able to do.* It 
had been suggested that one great disadvantage of the system pro- 
posed would be that the ships would roll very heavily, but there 
was really no disadvantage in the broadside system as compared 
with the turret system in that respect. 
the rolling of ships depended was understood —and he thought by 
the discussions on papers read before the council they ought to 
know something about it—the naval architects ought to be able to 
deal with a broadside or a turret ship so as to make them equally 
good and seaworthy. Ina paper he had read upon the subject he 
said that the only turret ship he was able to compare with a 
broadside ship rolled the worst of any, and that the best was a 
— ship the performances of which no other had been able 
to excel. 

Mr. Mark H. Robinson thought the port which Captain Symonds 
proposed was much the same as an ordinary broadside port. He 
said this in support of the broadside system, although with his 
heart and soul he was in favour of the turret system. 

Captain Symonds said his port was not brought forward against 
the turret system, but as an improvement on the broadside. They 
could not get an arc of more than 60 deg. with any ordinary con- 
trivance, whereas he was satisfied they could get one of 90 deg. in 
the manner he suggested. 

The Chairman said the reference which Mr. Barnaby had made 
to his paper ought to be sufficient, he thought, to dispose of an 
objection which naval officers frequently made, at least to cast 
great doubts upon it. If it were a fact that the turret principle 
was so very favourable to the prevention of rolling, why was it 
that turret ships rolled even more than broadside ships, and that 
in company with broadside ships which were distinguished for 
their rolling? Another point which ought not to be lost sight of 
was that the system which Mr. Lancaster had proposed, and which 
Captain Symonds proposed a year or two ago, and other systems 
which were associated more or less with broadside guns, did pro- 
vide what actual turret ships did not provide, and that was fore 
and aft fire. The ship designed by Captain Coles under carte 
blanche, as they had been told, was a ship which would be Uistin- 
guished from all other ships in this respect. Another circumstance 
which had come under notice was that in turret ships the fore- 
castles interposed themselves in the line of fire. He was told by 
a commander of a turret ship that although when appointed to 
that ship he accepted the appointment in the firm belief that he 
would be able to ive all round, he found that he was practically in 
command of a broadside ship which had the same firing power as 
would be produced by broadside uns from the middle of the ship. It 
was a very limited fire indeed which he could get without shooting 
away the rigging and anchor gear and other parts which he could 
not dispense with. His friend freely admitted that if he were 
going to fight only one action he could have got a fore and aft fire, 
because he would then have been willing to sacrifice those things, 
but us he was not merely going to fight one action he would not 
dare to lose those essential parts of the ship. Just as, on the one 
hand, when you preserved the all-round fire at the expense of sea- 
going qualities you failed to get an all-round fire, so when you 
sacrificed your all-round fire for the sake of sea-going qualities you 
did not always find that you got those sea-going qualities. There 
had been turret ships which had proved as eminently unsuccessful 
as broadside ships were. It was most detrimental to the turret 
system to advocate it on a false basis and to put it forth under 
false pretences. He thought no gentleman likely to attend the 
mectings of the council could be insensible to the extreme value of 
being able — guns on a turntable all the way round, and if 
the turret principle meant only that it would have en cheerfully 
adopted long ago. It was not by disregarding its drawbacks that 
any good result could be obtained in its favour. After years of 
obloquy arising from people understanding that he was opposed to 
the principle, he might say that he was the one person who first 
endeavoured to get it an impartial consideration. He had not the 
slightest desire to perpetuate the broadside system, which was no 
invention of his, to the exclusion of turrets or of caponieres, if it 
could be shown that they were advantageous. But he believed 
the direction Captain Symonds had worked in was a more pro- 
mising direction than that. ere was no system in which com- 
promise was more needed than in the turret system, and he was 





* [We have already shown, in our impression for March Ist, that it can be 
attained in a different, and, as we believe, better way.—ED. E.] 
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| sure, whether the meeting agreed wholly or in part, or not at all, | should be published in full among their abstracts. It was full of 
with Mr. Lancaster, they were all very much obliged to him for | suggestive matter which they would like to have the opportun! y 
bringing the subject before them, because it might bring into | of studying carefully and leisurely ; and he hoped if the discussion 
prominent light the clever working out of a system which must | was not prolonged that Mr. Grantham would feel it was rather 
lose invited the attention of many who had thought about it, | from the value and force of his paper than from want of apprecia~- 


It very often happened that gentlemen who were not shipbuilders 
did not see obstacles where shipbuilders did. That probably 


might arise either, on the one hand, from an indisposition to im- | of Mr. Grantham’s paper. 


prove on the part of the shipbuilders, or from an undue amount 6f 
obstinacy, or, on the other hand, it might possibly arise from an 
exaggerated estimate of the value of the suggestions put forward. 

Lord Lauderdale said, having been connected with the committee 
who recommended that a sea-going turret ship should be tried, he 
begged the meeting to understand that what was meant was a 
vessel of the description shown on the plan laid before the com- 
mittee, and as he understood and believed that the vessels 
now building were very much larger than that, having a poop and 
forecastle, it, in his opinion, altered the thing entirely. Every 
naval officer knew that there was difficulty in hitting a vessel that 
was low in the water, whereas if she was high there was no diffi- 
culty in it. Well the great advantage of the plan laid before the 
committee was that the vessel was lower than anyother. This 
| advantage was done away with if you put a poop and forecastle, 
and built the vessel higher. He would not say whether the turret 
system made a vessel roll more or less, for all vessels would roll in 
practice, although naval architects would tell you ‘“‘I will build a 
ship which will not roll,” but he would say this, that if you put 
the guns in a turret in the centre of a ship you would be able to 
fight your ong in that turret when you could not open a port ia a 
broadside ship. He was afraid Mr. Lancaster’s plan was subject 
to the disadvantages of the broadside system. He would not say 
the plan approved of by the committee would succeed, but inas- 
oa as the opinion of naval architects was so divided it was 
thought better to go to the expense of having one ship built in 
order to put the matter at rest. 

Captain Heath said he did not see the slightest reason why 
from the upper decks there should not be shot and shell firing, 
unprotected except mA hammocks, as heretofore. In that view 
Captain Symonds’ plan would not be a good one, because the 
bulletsfand other projectiles would bound off and go into the ports. 

Mr. Galloway said there was no doubt if they wished to make 
a good fighting ay there must be a compromise between the 
rival systems. He had a plan in his head by which that com- 
| —_ might be advantageously effected, but he intended to 
eep it there a little longer. 
| Captain Hathorne remarked that there was just such a plan now 
| being exhibited in the Paris Exhibition. 

Mr. Lancaster, in reply, said the great advantage of the caponiere 
system was that they were enabled to obtain a greater amount of 
firing than by any arrangement on the turret principle. The 
closing of the lateral port during loading ae prevent any 
damage to men at the next gun. Nothing was open except the 
port just occupied by the muzzle of the gun. With regard 
to Captain Symonds’ embrasure he feared that the same results 
would occur as at Shoeburyness three or four years ago. 
The Royal Engineers tried an embrasure, but when it was fired 
at a number of pieces entered it, and would have done considerable 
mischief. He would only say, in conclusion, that perhaps at some 
future time he might have the happiness of seeing a trial given to 
+ ma, and if there was anything in it he hoped it would be 
adopted. 

The Chairman said Capt. Symonds had been unable to complete 
his diagrams, and therefore his paper ‘On the construction of the 
Ports of Armour-plated and other Ships,” would not be read. A 
letter had been received from H. D. P. Cunningham, Esq., an- 
nouncing his desire to withdraw the paper which he had intended 
to read “*On Mechanical Appliances for Working Heavy Guns.” 
From Capt. Blakely no communication has been received, and as 
he was not in attendance the council would be deprived of hearing 
his paper ‘‘On Naval Ordnance.” This disposed of the entire 
programme. 

Mr. Merrifield then gave a description of two instruments, the 
one for measuring the height and form of waves, and the other for 
measuring the rolling of ships, sent for exhibition by Admiral 
Paris. On the motion of Mr. Merrifield, seconded by Mr. Lloyd, a 
vote of thanks to the admiral was unanimously accorded. 





Mr. Grantham then read fa valuable paper on “ Registration, 
an Important Element in the Safety of Ships,” which we regret we 
are unable to reproduce owing to the pressure of other matter on 
our space. It was more interesting to shipbuilders than engineers, 
as will be gathered from the following discussion. 

Mr. Reed thought from the preliminary statement which the 
president of the Institution made on Thursday, that Mr Grantham’s 
paper would have its legitimate value in the consideration of the 
subject which might ensue from the measures that are being taken. 
At the same time a paper like that of Mr. Grantham’s, which was 
no doubt the result of very large and favourable experience in 

ining what are the real workings of the existing sy: 





stems, 
ingly valuable ; and he would s if it met with 


was ex 
the approval of the other officers of the Institute, that the paper 








tion of its value. 

Mr. Scott Russell begged also to bear his testimony to the value 
It was one of the most difficult prac- 
tical problems of the Legislature, whether to increase the inter- 
ference of Government with private undertakings or to diminish 
it. It was always a most embarassing question. The fault perhaps 
of the present system was that Government had interfered so as to 
take away private responsibility, and that they had not interfered 
enough to ensure public safety. Probably the best kind of inter- 
ference Government could exercise was to take measures that the 
public, including passengers, owners, and everybody, should have 
the fullest possible information. And if the Legislature were to 
secure to the public the fullest possible information on the most 
authentic grounds, then instead of this decree or that interference, 
tending to take responsibility off private individuals, it might pos- 
sibly be the means of throwing responsibility entirely on those 
private individuals, who after all had the best means of looking 
after the public safety, and who in the end were sure to have their 
interests identified with doing that which is best for the public. 
Perhaps the most unfortunatething at the present moment is that 
there are surveys, said to be Government surveys, which, from 
their very cursory nature, must be entirely without sound found- 
ation, yet, being Government surveys, they lull the public into a 
confidence and security for which there were no just grounds. For 
these reasons, therefore, he thought Mr. Grantham deserved their 
thanks for having put together, in so lucid a form, what is the 
present state of the law, what are some of its most marked incon- 
veniences and disadvantages. Should the Royal Commission be 
appointed that has been spoken of, he had no doubt whatever that 
Mr. Grantham would bring his paper before them, and that it 
would receive from them all the consideration to which it was 
entitled. 

Mr. Lamont said he was not a shipbuilder, but as an old 
shipowner he deprecated entirely the interference of Government 
on the paternal principle of taking care of them. What with the 
Custom-House legislation, which he thought was indicated by Mr. 
Grantham, what with emigration interference, then Board of 
Trade interference, and what with Lloyd’s system, which was, we 
thought, the very best we could adopt, and what with the Liver- 
pool system of looking after ships, he did not know where they 
were toend. He agreed with Mr. Scott Russell that the ship- 
owners ought to be left to the care of themselves. He thought if 
we began this paternal system of telling people what they ought 
to do, of putting them in leading strings, it would ruin the very first 
principle of business. It was quite right that Lloyd’s should say 
to people who offered to insure with them, ‘‘ We don’t approve of 
your ship, and we will not take the risk.” It was quite right there 
should be that amount of supervision, but no legislation. There 
was much that was worthy of attention in Mr. Grant- 
ham’s paper; still, let them repudiate that paternal system that 
would take the brains out of any man. On these grounds he ob- 
jected to the comprehensive system of registration which Mr. 
Grantham had advocated. Every man should judge for himself, 
and he wished to im}"yas upon the meeting the principle of avoid- 
ing, above all things, ,*srnal regulation. : 

Mr. Henderson quite agreed with the last speaker that it was 
necessary to be careful how we permitted legislative interference. 

Admiral Paris’ instruments, it seems, were explained on the 
previous Friday evening, and there was no discussion on Mr. 
Napier’s paper on “‘ Differential Friction Brakes.” 





Tue ENGINE Drivers’ STRIKE.—A special meeting of the general 
committee and delegates of the engine drivers and firemen’s united 
society was held on Tuesday at Anderton’s Hotel, Fleet-street, to 
consider the present position of the strike on the North-Eastern 
Railway, and the propriety of recommending a general strike of 
the drivers and firemen on all the other lines of railway until the 
North-Eastern directors had conceded the claims of their late 
servants. The various delegates having given in their reports as to 
the state of feeling among their constituents, a long and animated 
discussion ensued, lasting throughout the day, and until a late 
hour last night. The whole subject in all its bearings was well 
and carefully discussed, and the following were the resolutions 
agreed upon :—‘‘That the information before this committee of 
the inefficient way in which the traffic is worked on the North- 
Eastern Railway, and the loss and waste of property incurred 
thereby, induces them to believe that the company cannot much 
longer continue the contest; they therefore advise the men to 
hold out for the present, and assure them of every assistance the 
society can render them.” ‘‘That the committee deem it unad- 
visable, in the present stage of the contest, to ask the men on other 
lines to withdraw from their employment.” The remainder of the 
sitting was occupied in arranging the necessary measures for the 
efficient support of the men on strike, and in defending those men 
who, convicted before the magistrates, had appealed to a higher 
court against the convictions. 








(Continued from page 390.) 





THE MARINE ENGINE—MODERN WORKSHOP PRACTICE, 


Srk,—In pursuance of my sudject I now beg to forward you the 
following rules : - To tind the diameter of piston-rod, multiply the 
area of cylinder by the pressure (i.e. steam and vacuum), dividing 
the product by 2240, and the result gives the area of rod in square 
inches for compressive strain. Steam pressure, say 201b., and 
121b. vacuum = 32 1b. total pressure. 

air 26 

=— pa = 45 = 7§in. diameter. 
For tensional strain where cotters are used, or where the piston is 
attached to rod by a nut—divide the product of cylinder area into 
pressure by 40.0. and the quotient gives the section at the bottom 
of the thread Where two piston-rods are used for return piston- 
rod engines, adi j lb. more, on two rods 6in. diameter. 

Depth of stuffing-box, from inside of cylinder end to flange face, 
equals the diameter of piston-rod, multiplied by 2, breadth of pack- 
ing space equils the diameter of rod divided by 4, the thickness of 
stuffing-box tlange equals the rod divided by 3; from two to six 
bolts for screwing up packing from 25 to 63}in. cylinders; when 
two piston-rods are adopted, for bolts as for a 6in. rod, to find 
the area of bolts, divide the piston area by 6, and the quotient 
will give the area of all the bolts. 


28°27 — 4°71 + 4 = 1°17 = (say) 1jin. each bolt. 


6 

Slide Valve Rod.—The diameter of slide valve rod depends on 
the size and weight of valve, by multiplying the full area of valve 
by the pressure as for piston-rod, adding the weight of valve in 
Ibs., and dividing the result by 2240, then taking one-sixth of the 
quotient, equal the area of valve-rod in square inches at the weakest 
part. Say 1764 area of valve face, and weight of valve 1600 lb, 

1764 X32 + 100 — 95946 = 4:3 
2240 

Say 23in. diameter at the bottom of the thread, and attached to 
valve with a ¥ nut; the nut in slide valve should have play in 
direction of wear of valve, and when the valve is accurately set a 
jain-nut or rod is secured tight up against T nut. Sometimes two 
rods are adopted, passing over shaft on the return principle, the 
link motion being guided on condenser; in this case the rods should 
be at least 2in. in diameter, same proportion of gland as for pis- 
ton-rod, two bolts for screwing up packing. 

Air Pump, Condenser, &e.— The capacity equals the 7,th part 
of the cubic contents of cylinder, for double action, and double 
that quantity for single action, the stroke the same as for steam 
cylinder, the air pump rod being attached to steam piston by a 
nut, and connected to Muutz’s metal rod on air pumps, by a 
socket and cutter. To find area of air pump divide the cylinder 
3170 — ogg — 





area by 11 for double action, and 5’ for single action, 





say 19in. diameter for double action. The lining of gun metal 
3. ; . 


for air pumps varies from 4 to } of an inch, according to size ; 
air pump piston of gun metal, with metallic packing of the same 
material, with junk ring, open at one end, having ribs radiating 
from centre boss. Some employ plaited jacket instead of metallic 
rings; however I think a plain piston fitted with ‘* Ramsbottom” 
rings would make an excellent substitute. The depth of piston 
equals the diameter divided by 4. 
19 + 4 = 4fin. 

When the valves are so arranged as to leave a large water space 
at ends of pump, the space is partially filled up with a cylin- 
drical casting formed on the covers, so that there may not be so 
much dead water left in pump. The diameter of air pump 
rod equals the diameter of pump divided by 7 = 2} in—the gland 
having the same proportion as for piston rod. The area of foot 
valve passage in condenser equals the area of pumps, and for 
head valve passages multiply the area of pump by 1 35—288 square 
inehes for foot valves, 288 x 1 35 = 388 square inches for head valve. 
This result is only for one end, and the valves are so arranged 
that they may fit either end. Some prefer inverting the 
foot valves, and so placsng them that the water in condenser 
is above the pump. The areas of foot and head valve 
passages in condenser are greatly reduced by the gun metal 
valve seat. A good description of valve of the double flap 
type, having the vulcanised india-rubber secured to the 
seating by stud bolts in the centre line of valve, thus 
forming a flap valve on each side, having guards secured 
with the same studs. By this means a greater strength of 
rubber is obtained. The holes in each for the passage of the 
water are hexagonal, formed around circles of lin. diameter; the 
webs at top bare jin. broad, tapering to jin. at the underside, the 
thickness of seat varying from jin. to lin. for extra size, and 
having side flanges somewhat less in thickness for securing seat to 
condenser. The area through foot-valve grating should be nearly 
that of pump area multiplied by ‘61, and for head valve by *83, 

288 X ‘6L = 175 square inches for foot valve, 

288 X ‘83 = 239 square inches for head valve. 
Care must be taken to have the combined area of hexagonal holes 
as large as possible (other valves, such as round discs, find favour; 
this species of valve takes up a great deal of room.* However, 
I have shown in your paper some time back that five valves of this 
type can be introduced into as little space as usuaily occupied by 
one), and the valve opening, or angle of the guards to be equal to 
the full area; but a small lift is better for the wear of the india- 
rubber, but cin only be attained by an increased number of 
valves. The valve seats are secured to the condenser in the valve 
chamber with yin. stud bolts and nuts of Muntz’s metal, and the 
large holes in the condenser are strengthened with a bridge in the 
centre line of the valve seat. The capacity of the condenser when 
placed alongside of the cylinder, no matter what form it may 
assume, is found by multiplying the capacity of the cylinder by 
1°3, and the result gives the capacity of one condenser— 

66 cubic feet x 13 = 85°8 cubic feet 

for one condenser. This result being greatly in excess of what is 
generally acknowledged, but nevertheless most makers adopt 
about the same proportion. Of course when the condenser is 
placed on the opposite side of cylinder in relation to crank shaft 
the capacity can be reduced, as the eduction pipe will then form a 
large portion of the contents. The condensers are tien separate 
castings, with one discharge pipe common to both, the area of dis- 
charge pipe equals the area of air pump, or half of the area for each 
—288 square inches = 19in. diameter, or 144 square inches = 134in. 
diameter, or nearly so. The thickness of condenser varies from 
jin. to ljin.; if with large fiat surfaces it is strengthened with 
ribs, the part above head valves forming an air vessel; the dia- 
meter of shifting valves varies from 23in. to 4in., and is placed as 
low as possible, so that all the air, &c., may be discharged from 
condensers in the act of blowing through 

Surface Condensation.—Hall’s system of surface condensation 
renovated has as yet proved but a partial success. In the early ages 
the copper tubes were found to choke up with a deposit from the 
sea water and coagulated tallow taken over by the steam from the 
cylinders thus lessening the conductive power of the copper. Now 
it has been discovered in some cases that copper tubes become 
pitted and riddled with small holes. Here we have two evils, if no 
material can be discovered to resist the deposit forming. In course 
of time the surface would become comparatively useless, and in 
like manner if the galvanic action, &c., or pitting, cannot be pre- 
vented, the condenser would then be turned into an ordinary in- 
jection one, with thousands of small holes, through which the sea- 
water would be forcibly injected into the condenser, Some faith 
seems now to be placed in cold-drawn composition tubes. 

Some time back I stated that tubes nine-sixteenths of an inch 
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diameter, and of exceeding light gauge, were not calculated to resist 
any great strain, since then I have seen tubes completely riddled 
with small holes, and a hard deposit formed from the sea water, an’ 
considered that with an internal bore of seven-sixteenths of an inch 
full, and say 5ft. long, any amount of scraping would render them 
completely useless, no matter what the material is. Some maker 
dlivided the tubes into three rows, thus scouring the water from 
circulating pump three times through, the area of exit being re- 
duced accocding. This is to a certain extent required, as the 
forced water would no doubt have a tendency to go through 
the bottom tubes, therefore doing more duty than the top 
ones; but I consider it a more profitable arrangement to di- 
vide the water from pump before it goes through the tubes. 
The cold water would thus be circulated and the full area of tubes 
attained, as I have no doubt when water is forcibly ejected o: 
drawn through small areas the mere friction of the water will 
tend to wear the tubes (as may be seen in bends of brass taps for 
drawing off water direct from a high pressure main). However. 
as a precaution, the ordinary injection valves are fitted so as to 
turn the condenser into a plain injection one, with a discharge 
pipe overboard. The cooling surface of tube is about fourteen square 
feet per nominal horse power; and it is evident what would do for 
the tropics is ample for more northern climes. Medium tubes, 
jin. in diameter, circulating and air pump double action, the same 
size as for plain injection, namely. 19in. diameter for 400 nominal 
horse power; this may appear large, but in cases of failure or 
break down, with the surface system the pumps must be capable 
of doing duty, as with plain injection. 

In the event of great leakage in a vessel, as the bilge water in 
the surface system cannot be turned into the condenser, it is 
necessary to fit the circulating pump with a sluice valve and pipe 
to draw the water from the bilge. The pipe from the sea should 
likewise be fitted with a sluice valve for shutting off the sea-water. 
Should both the pumps be used as air pumps, in cases of failure, 
the condenser ought to have a separate bilge injection fitted thereto. 
When a separate centrifugal pump is used driven by a small en- 
gine, and two air pumps, the centrifugal pump can be arranged to 
pump the bilge water direct overboard, and one of the air pumps 
turned into a circulating pump; the sluice valves for doing so to 
be placed so as to be opened at the shortest notice. A cock is 
titted to some conyenient part of the condenser to drain all the 
water off when necessary. Joun G. WINTON. 

13, Gladstone-street, 3rd April, 1867. 

N.B. To prevent any misconception on the part of your readers, 
I beg leave to inform them I am only alluding to horizontal direct 
acting engines—taking the return piston rod type as the best 
example. 





TUNNELLING MACHINES. 

St1r,—I beg you will permit me to make a few remarks on the 
very able criticism which appeared in your paper of Friday last, 
on Capt. Locock’s and my boring machine, exhibited in the Paris 
Exhibition. 

The machine now works about 150 4in. strokes per minute, but 
working against the rock, where the stroke would be limited to 


| about 2jin. and the piston have the benefit of the reaction from 


the blow, it would make nearer 250 blows per minute. I attach im- 
portance to a great number of light, rather than a fewer number 
of heavy blows being given. 

The fact of the machine blocking up the heading and necessita- 
ting all the debris being projected through the bore head, is an‘in- 
convenience; it is not of serious moment, as I have seen the whole 
of a chace of rock, 2ft. deep, removed to the rear, ready for the 
muck men to take away, in 14 hours from the time of firing the 
centre hole. 

The rocket arrangement for holding the jumpers enables a broken 
one (which is of unfrequent occurrence) to be renewed without the 
bore head being screwed back more than an inch or two, to enable the 
drill end to clear the rocket, a matter of five minutes’ labour. The 
bore head itself is sufficiently strong to be safe against the results of 
the blasting; but to provide against pieces of rock flying through 
the openings init, a rough facing of planks is built up against it 
Lefore the shot is fired. Hitherto no instance of inconvenience has 
come to my knowledge from this cause, though the explosions have 
been somewhat violent. At Vartry I have been in the tunnel 
when fifty yards behind the machine all the lights would be 
blown out, unless specially protected. 

As your correspondent properly points out, irregularity both in 
the temper of the drills and the hardness of the rock, even with a 
width of 5ft., must be looked for. As regards the former, no in- 
convenience arises further than that the soft drill is rapidly 
blunted and the others have to do its work. Respecting the latter, 
no doubt avery heavy cross strain is thrown on the bore head itself, 
and on the neck of ‘the shaft, I can only say that experience leads 
me to think that the dimensions now given to these parts will enable 
them to stand it; it has been under consideration to use cast steel, 
but not considered necessary. 

Respecting the general jarring to which the working parts are 
subject, all machines, acting by percussion are subject to it, 
more or less; in the machines under discussion it will be severe, 
but not much, I believe, beyond what it can bear. The result 
of a close examination of the working parts of the first machine 
showed absolutely no practical wear after a considerable amount of 
work; it has never been in better working order than at present, 
evidenced by the low pressure of air necessary to keep it in motion. 
With reference to the suggestion to employ a series of distinct 
boring cylinders rotating with a common bore head, the system 
was considered very carefully some two years ago, and discarded 
for the following essentially pratical reasons, (so taras a theoretic 
consideration of the strains is concerned, it presents advantages): - 
The nature of the arrangement would necessitate a very much 
smaller number of drills being used, and aconsequent reduction in 
cutting power. The number of working parts and their smallness 
would be such that they would be difficult to manipulate in the rough 
hands of miners; whereas, when all are reduced to one cylinder 
and set of working parts, they assume dimensions which cannot 
be broken except wilfully. Practically, in a tunnel the lower drills 
work in some three or four inches of water andslush, which it was 
apprehended would greatly inconvenience the working parts of 
the small cylinders, as they passed more or less amongst it. The 
arrangement, too, would be, I believe, more costly than that 
adopted. 

My patent is for cutting a circular chace or groove, and a 
central hole, by the percussive action of chisels carned step by 
step forward; and my patent agent informed me at the time 
that such a modification as that above alluded to was within the 
claim, 


Paris, May 1st, 1867. FRED. BEAUMONT. 





TUNNELLING MACHINERY IN THE EXHIBITION, 


S1r,—In reading your description of Captain Beaumont’s tunnel- 
ling machine I observe that you state that, ‘‘ We are ourselves in 
a condition to state, from personal knowledge, that the rock per- 
forated in the Vartry tunnel is of a quality that we believe no 
rock-cutting machine whatever could be expected to answer well 
in, if at all.” Although the word “ cutting ” is further on printed 
in italics, yet the above paragraph may possibly convey a wrong 
impression to some of your readers. I trust you will, in justice 
to my patent rock-bcring machine, allow me to state that two of 
the latter have been at work in the same tunnel with considerable 
success, one of them having been at work for upwards of a ycar, 
and the other for a half year, day and night. Had these machines 
been fitted with a donkey engine actuated by the compressed air, 
as they now are, for the more rapid changing of the borer from 

th letion of each, better results still 
GroRGE LOWE. 





one hole to upon E 
would have been obtained. 
St, Peter’s Ironworks, Ipswich, May 1st, 1867. 








. May 3, 1867. 


PRIZES AT THE PARIS EXHIBITION. 

Tue following translation of the regulations of the 
Imperial Commission, fixing the nature of the rewards 
and organising the juries charged with their distribution, 
will doubtless prove very interesting to our readers. The 
regulations were fixed upon the 7th June, 1866, and 
approved by Imperial Decree two days subsequently. It 
will be seen that certain portious are now retrospective, 
The document has, nevertheless, ouly recently been made 
accessible, and we are the first to place it before English 


readers :— 


Heap 1.—GENERAL ARRANGEMENTS, 

Art. 1.—A sum of 800,000f. is set apart for the rewards which 

are to be given on the occasion of the Universal Exhibition of 
867. 

Art. 2.—An international jury is established charged with the 
distribution of these rewards. The international jury is composed 
of 600 members, divided among the different nations in the pro- 
portion of the space occupied by the products of each. The result 
of this division is given in the Tables A and B annexed to these 
regulations. 

Art. 3.—The French members of the international jury for 
rewards are named by the Imperial Commission. The foreign 
members are appointed respectively by the national commission of 
each country. All the nominations are to be made before the Ist 
December, 1866. The Imperial Commission, after consultation 
with the different foreign commissioners, divides the members of 
the jury into three classes. é 

Art. 4.—Theinternational juryis toaccomplish its duties between 
the Ist April and the 14th May, 1867; but so far as concerns 
Classes 52, 67 to 83, and 95* the operations of the jury will 
continue throughout the duration of the Exhibition. 

Art. 5.—The ceremonial distribution of the rewards is fixed for 
the Ist July, 1867. 


SPECIAL ARRANGEMENTS CONCERNING THE GROUP OF 
Works or Art. 

Art. 6.—The rewards placed at the disposition of the interna- 
tional jury for works of art are regulated as follows :—Seven- 
teen grand prizes, each of the value of 2000f.; thirty-two first 
prizes, each of the value of 800f.; forty-four second prizes, each of 
the value of 500f.; forty-six third prizes, each of the value of 400f. 

Art. 7.--The rewards fixed by Art. 7 are divided as follows 
among the four sections of the fine arts which correspond to the 
classes of the first group. 

lst Section, Classes 1 and 2 combined: Eight grand prizes, 
fifteen first prizes, twenty second prizes, twenty-four third 
prizes. 

2nd Section, Class 3: Four grond prizes, eight first prizes, 
twelve second prizes, twelve third prizes. : 

3rd Section, Class 4: Three grand prizes, six first prizes, eight 
second prizes, six third prizes. 3 

4th Section, Class 5: Two gran: prizes, three first prizes, four 
second prizes, four third prizes. ; 

Art. 8 —The jury for the group of works of art consist of sixty- 
three members. The numerical proportion of the French and 
foreign members in each of the four sections is shown in Table A 
annexed to the regulations. The French members of the four 
sections are named by the Imperial Commission from among the 
members of the jury of admission. They are chosen in equal 
numbers from each of the three lists from which this jury shall 
have been formed, drawn up according to the decision of the 12th 
May, 1866. The exhibitors who may have accepted the functions 
of a member of the international jury for works of art are not ex- 
cluded from the competition for rewards. Each of the four sec- 
tions is presided over by one of its members, chosen by the Im- 
perial Commissioners. Two of the presidents are French. 

Art. 9.—The four sections can combine to propose, if need be, 
any modification in the division of the rewards as established in 
Art. 7. The Inperial Commission appoints one of its members to 
preside over the four combined sections. 


Heap Il. 


Heap III.—SpectaL ARRANGEMENTS CONCERNING THE NINE 
Groups FOR AGRICULTURAL AND INDUSTRIAL PRODUCTS. 

Art. 10.—The rewards placed at the disposal of the international 
jury for agricultural and industrial products are regulated as 
follows :—Grand prizes and grants of money of the total value of 
250,000f., one hundred gold medals of the value of 1000f. each, one 
thousand silver medals, three thousand bronze medals, five 
thousand or more honourable mentions. All the medals are of 
the same design. . 

Art. 11.—The grand prizes are intended to reward such inven- 
tions or improvements as may have produced a considerable im- 
provement in the quality of the products or in the processes of 
manufacture. , 

Art. 12.—The distribution of the rewards, instituted in Art. 10, 
for the nine agricultural and industrial groups will be the result of 
the successive operations of the class juries, the group juries, and 
upper council. é : 

Art. 13.—The numerical proportion of the French and foreign 
members in each of the class juries is fixed by Table A annexed to 
the present regulations. ; oe 

Art. 14.—Each class jury must be formed by Ist April, 1867. 
At the first meeting a president, vice-president, and a secretary 
will be named. A reporter will afterwards be appointed, whose 
election must take place before the 10th April. é 

Art. 15.—The class juries can join to their body associates or 
special experts, either from among the other classes of the inter- 
national jury, or from without this jury; in the latter case the 
nomination of the associate or expert must have the approval of 
the Imperial Commission. ; 

Art. 16.—Exhibitors who have accepted the functions of a 
member of the international jury are by this act excluded from 
the competition for rewards. The exhibitors attached to a class 
jury as associates or experts are equally excluded from such com- 
petition, so far as concerns the class of productions on whic h they 
are called upon to give their advice. But the Imperial Commis- 
sion reserves to itself the right to authorise certain exceptions to 
the exclusions mentioned in the above paragraphs. 

Art. 17.—The foreign commissions are requested to name dele- 
gates to each of the class juries, charged with furnishing every 
information of a nature to enlighten the jury in matters concern- 
ing the exhibitors of their country. The addresses of these dele- 
gates should be given to the Imperial Commission before the 20th 
March, 1867. The same duties are performed for the French 
section in each class jury by the corresponding committee of ad- 
mission. : 

Art. 18.—From the 1st to the 14th April each class Jury of 
Groups 2, 3, 4, 5, 6, and 10 proceeds to the examination of the 
articles, and makes, without distinction of nationalities, a classi- 
fication of such exhibitors as may appear to them —— of re- 
ward. The class jury afterwards prepares the list of ex hibitors 
who, by the application of Art. 16, are excluded from the competi- 
tion, and proposes the exceptions which it judges to be necessary. 
Lastly, it classes, without distinction of nationality, the coadjutors, 
the foremen, and workmen whom it deems worthy of notice, either 


® Class 52.—Prime-movers, boilers, and mechanical apparatus quae 
adapted for the wants of the Exhibition, Classes 67 to 73, 7th Group —F re 
in different states of preparation. Classes 74 to 82, ath Group.— Living — 
mens and farm ng produce. Classes $3 to 88, 9th Group.—Living speciin k 
and horticultural produce. Class 95.—Instruments and products of wor 
specially of skilled workmen. 
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for services rendered to agriculture or industry, or for their parti- 
cipation in the production of remarkable objects appearing in the 
‘xhibition. The classification lists, bearing the signatures of the 
members who have taken part in the work, were left by the reporter 
at the general commissary’s not later than the 14th April, 1867. 
The class juries ot Classes 52 and 95 only furnish the information 
necesary for fixing the number of rewards to be assigned to these 
and propose the associates to second them in the ex- 
tended examination which the nature of the objects exhibited 
demands. If a class jury shall not have presented the above- 
named lists by the 14th April, the Imperial Commission may 
furnish them, ex officio, to the establishment. - 

Art. 19.— From the Ist to the 14th April each class jury of 
Groups 7, 8, and 9, prepares the list of associates whose aid it 
requires for the examination of the suc essive products during the 
Exhibition, and furnishes the information necessary to fix the 
number of the rewards. a 

Art. 20.- The presidents and reporters of the class juries are 
members of the group juries; the presidents in case of absence 
are replaced by the vice-presidents, One president and two vice- 
presidents are named besides these members for each group jury. 
The distribution of the presidents and vice-presidencs of the group 
juries among the different nations is fixed by Table B of the 
present regulations (columns 6 and c). In conformity with Art. 3, 
the French presidents and vice-presidents are named directly by 
the Imperial Commission; the foreigners are appointed by the 
foreign national commissions. The secretary of each group jury 
is named by the Imperial Commission. 

Art. 21.—From the 15th to 28th April each group jury of 
Groups 2, 3, 4, 5, 6, and 10 examines the claims which are within 
its province, closes the classification lists prepared by the class 
juries, and enters opposite each name the reward which it proposes 
should be granted. For Classes 52 and 95 it merely fixes the 
number of rewards. Each class jury is successively attached for 
the deliberations which concern it, The members thus attached 
have a deliberative voice. These first operations of the group 
juries should be completed and the result sent to the general 
commissary’s by the [Sth April at latest. If the work is not 
finished by this time the Imperial Commission will take it up. 

Art. 22.--From the 15th to the 28th April each group jury of 
Groups 7, 8, and 9, closes the lists of associates prepared by the 
class juries, and remits to the general commissary’s the proposi- 
tions relative to the number of rewards which it thinks proper to 
grant to each class. 

Art. 23.--The presidents and vice-presidents of the group juries 
are called on to constitute the superior council of the jury. The 
presidentship of this council is held by one of the vice-presidents 
of the Imperial Commission. The functions of secretary are dis- 
charged by the secretary and assistant-secretary of the Imperial 
Commission. 

Art. 24.—From the 29th April to 5th May the superior council 
divides the total number of rewards among the different groups. 
The superior council may, if it thinks it proper to increase the 
number of medals. propose to the Imperial Commission to deduct 
for this purpose 50,000f. at most from the sum set apart for the 
grand prizes and the money grants. These duties of the superior 
council should be completed by the 5th May, at latest. 

Art. 25.--A report on the Exhibition of agricultural and 
industrial products will be published under the direction and 
superintendence of a committee the members of which will be 
named by the Imperial Commission at the instance of the superior 
council. 

Art, 26.—From 6th to 12th of May each of the group juries 
mentioned in Art. 21 divides into the classes concerned the 
rewards fixed by the superior council. The results of this duty 
is to be sent to the general commissary’s on 14th May at latest. 

Art. 27.— During the whole period of the Exhibition the 
Iinperial Commission will name every fortnight the temporary 
associates charged with seconding the class juries in the examina- 
tion of the products processes, or tools, of Classes 67 to 88, pre- 
sented at the Exhibition fur the meeting of the correspending 
fortnight. These associates are chosen from the lists fixed on 
conformably to Art. 22. From the second day of each fortnight 
each temporary committee formed from the jurors and associates, 
classes the exhibitors, assistants, and workmen, whom it deems 
worthy of rewards, and arranges them in four categories under 
the heads of first prizes, second prizes, third prizes, and honourable 
mentions. This list can immediately be made public. 

Art. 28.—From 15th to 20th Octuber the group juries of Groups 
7,8, and 9, in accordance with the deductions of the prizes and 
honourable mentions granted by the temporary committees in 
conformity with the preceding article, prepares for each class the 
collective list of the exhibitors, as well as that of the assistants 
and workmen, and decrees the rewards which the superior council 
has placed at their disposal. The diploma bears a reference to 
the prizes and honourable mentions which the different temporary 
committees have granted to the successful competitors during the 
Exhibition. 

Art. 29. The class juries of Classes 52 and 95 present, by the 
20th October at latest, to the Imperial Commission the proposi- 
tions relating to the rewards which the group jury has reserved 
for their consideration. The Imperial Commission takes immediate 
action upon these propositions. 


Heap IV. 


classes, 


SPECIAL ARRANGEMENTS CONCERNING A NEW ORDER 
OF REWARDs, 

_Art. 30.—A distinct order of rewards has been created in favour 
of persons, establishments, or localities, which by special organi- 
Sations or special institutions may have developed good relations 
between all those who co-operate in the same work and may have 
secured to the workpeople material, moral, and intellectual well- 
being. These rewards comprise ten prizes of a total value of 
100,000f. and twenty honourable mentions. A grand indivisible 
prize of 100,000. 1 ay also be decreed to the person, the establish- 
ment, or the locality which may have distinguished itself in this 
respect in an extraordinary manner, 

Art. 3l.—A special jury is to recognise the merits which are 
specialised by this order of rewards and determines the quota of 
the prizes and the form in which they are to be decreed. The 
presidentship of this jury is vested in one of the vice presidents of 
the imperial Commission. The total number of members is fixed 
at twenty-tive, including the president. The division among the 
different nations is fixed in Table B, column ¢. The office of 
secretary is filled by the secretary of the Imperial Commission. 

Art. 32.—In default of notification of nomination made before 
Ist December, 1866. confurmably to Art. 3, the Imperial Gom- 
mission chooses the foreign jurors from among persons accredited 
to it by the different governments. 

Art. 33.- The number of members necessarily present to render 
the decisions of the jury valid is fixed at eighteen. The prizes 
and honourable mentions are granted by the majority of votes. 
The grand prizes can only be decreed by a majority of two-thirds. 

Art. 54 —The cases and documents intended to point out any 
person, establishment, or locality for the new order of rewards, 
should be addreased before the ist December, 1866, to the Coun- 
cillor of State Commissary General. 

Art. 35.—The jury holds its first session on 1st December, 1866, 
to fix the rules to be followed in presenting the claims and to 
begin the examination of them. si 

Art. 36.—In a second and subsequent session from 15th April 
to 14th May the jury fixes definitively on the division and destina- 
tion of the prizes, These prizes will be distributed at the same 
time as the other rewards, Ist July, 1867. 

Done and concluded by the Imperial Commission, 7th June, 1866. 


(Signed) sett . ROUHER, 

: Minister of State, Vice-President. 
(Signed) E. B. Cuancovrtots, 

; Secretary. 
(Signed) F. Le Puay, 


Councillor of State, Commissary General. 
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APPENDICES TO THE REGULATIONS FIXING THE NATURE OF THE REWARDS AND ORGANISING THE JURIES 
° CHARGED WITH THEIR DISTRIBUTION. 
TABLE A. 








Number of French and Foreign Members in each subdivision of the International Jury. 
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Recapitulation of the Periods fixed for the Nomination and Work 
of the International Jury. 





Nature of the work. Time fixed. 








Nomination of the international jury (Art. 
3), metabers of the class juries (Arts. 8 and 
13), presidents and vice-pre-idents of the 
group juries (Arts, 9 and 10), members o! 
the special jury (Arts. 31 and 32). 

Opening of the first session of the special 
jury for the new order of rewards (Art 35). 
Appo ntment of the foreign delegates for the } 

class juries (Art. 17). 

Commencement of the work of the class 
juries, coincident with the opening of the 
Exhibition (Arts. 4, 14, and Is). 

Election of the reporters to the class juries 
(Art, 14). 

Closing of the operations of the class juries) 
for agriculture and todustrial arts, and 
submission of the classification lists by the 
reporters (Art. 18). 

Group juries for agriculture and indastrial 
arts commence operations (Arts, 21 & »2). 

Commencement of the second session of the 
special jury for the new order of rewards 
(Art 36). 

Closing of the first operations of the group 
juries for a-riculture and the Industral 
arts, and return of the classification list» 
made with the notice of the rewards pro- 
posed (Arts. 21 and 22). 

Opening of the session of the superior 
council for agriculture and the industrial 
arts (Art 24). 

Closing of the operations of the superior 
council for the distribation of the total 
nun ber of rewards amung the nine groups 
(Art. 24) 

Opening of the second session of the cra 


Before Ist December, 1866, 


Ist December. 


Before 20th March, 1867, 
ist April, 1867. 


Before 10th April. 
lath April at latest. 


15th April. 


15th April. 


28th April at latest. 


29th April. 


5th May. 


ee ee 


juries for agricu!ture and the industrial 6th May. 


arts (Art. 2»). 

Closing of the operations of the group ) 
juries for the distribution of the rewards 12th May. 
among the classes (Art. +6). i] 

Return of the results of the final distribution 
of the rewards to the general commission 14th May at latest. 
(Heads I1., IIf., and IV.) 

Ceremonial conferring rewards (Art. 5). 





Ist July, 1867. 





* The asterisks with reference numbers indicate the groupings of countries 


which it was necessary to make in order not to exceed the number twenty-five, 


in the arrangement of the juries for the new order of reward, The distribution of the jury among the most largely represented countries is here only made 


for order. 








INTERNATIONAL STATISTICAL CONGRESS.—Dr. Maestri, chief of | 4th section 


the statistical department of Italy, has recently submitted his 
report on the programme of the forthcoming International Statis- 
tical Congress to the Organisation Committee. The congress, 
which is to be held in Florence, will extend from the 27th of Sep- 
tember to the 5th of October of the present year. It isthe sixth 
session of the Congress, and his Royal Highness the hereditary 
Prince Humbert of Savoy, Prince of Piedmont, has consented to 
become president. Dr. Maestri has invited the co-operation of his 


statistical colleagues in different countries, in preparing a list of | 3 
br A | and Saturday, from 10 am. to 10 p.m.; on Wednesday, Thurs- 


subjects of general interest for discussion. The following heads of 
sections, however, are submit as a basis for the programme. 
Ist section—Theory and technicality of statistics. 2nd section— 
Topographical statistics. 3rd section—Agricultural statistics. 


| 


—Statistics of the commune. 5th section- Financial 
statistics. 6th section—Moral and judicial statistics. 7th section 
—Military statistics; and 8th section—Educational statistics. 
The main object of the congress, in its first conception, was to 
bring the statistical information about population, —— > agri- 
culture, industry, commerce, and administration of civilised states, 
into forms in some respects identical, and always admitting of 
strict and ready comparison.—Builder, - 
Sourn KENSINGTON MusEuM.—Easter week, free. Visitors 
during the week ending April 27th, 1867 :—On Monday, Tuesday, 


day, and Friday, from 10 am till 10 p.m.; total, from 10 a.m, 


| till 10 p.m., 26,594; average of correspon: ing week in former years, 


26,076; total from the opening of the museum, 6,672,729. 
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THE SUN CONSIDERED AS A VARIABLE STAR. 


By Mr. Batrour STewakt, F.R.S. 

On Friday evening, April 12th, Mr. Balfour Stewart, M.A., 
F.R.S., the Superintendent of the Observatory of the British 
Association at Kew, delivered a lecture before a crowded meeting 
at the Royal Institution, on “‘the Sun considered as a Variable 
Star.” Sir Henry Holland, Bart., F.R.S. presided. 

Before beginning the lecture, Mr. Balfour Stewart said that the 
following programme was the one he intended to adopt in tracking 
the subject through all its intricacies :— 


A.—METHOD OF ARGUMENT. 
1, Assume that the laws of heat are the same throughout the 
universe. 
2. Examine all known possible explanations of variability, and 
select the most likely. 
3. See if observation confirms this selection. 


B.—THE SUN IS PROBABLY A VARIABLE STAR. 


1. Sun spots have a maximum and minimum nearly every ten 
years—beside other periods. 
2. Spots imply variability. 


C.—A Diminvution or LicHt miPiies (if the temperature 
does not change.) 

1, A change of the surface or state of the hot body. 

2. Or the presence of comparatively cold absorbing matter 
between the hot body and the observer. 
(If the temperature changes. ) 

3. A diminution of light implies obviously a diminution of tem- 
perature. 

D.—A DIMINUTION OF TEMPERATURE IMPLIES. 


1. The cooling effect of some chemical or other process. 

2. Or the redistribution of some colder matter already existing 
either above, below, or to one side. 

2 is most probable for the sun and variable stars, and the colder 
matter is most probably above and is most probably an atmosphere. 


E.—THE PRESENCE OF A SOLAR ATMOSPHERE IS PROVED BY 


1. Dark lines in _spectrum.---These denote the presence of 
vapours of sodium, iron, magnesium, and other elements above 
the photosphere and of a lower temperature than it. 

2. Deficiency of luminosity round the borders of the sun’s disc. — 
This denotes the presence of an atmosphere above the photosphere 
and of a lower temperature than it. 

3. Red flames and part of the corona seen at a total eclipse.- 
These are proved by their motion to be connected with the sun, 
and the red flames by the nature of the light they emit, denote the 
presence of an atmosphere extending as high as 72,000 miles above 
the photosphere. 


FAcuLz. 


They generally accompany spots. When seen near the border 
they appear much brighter than the surrounding surface. This 
denotes that they are elevated masses of luminous matter, and they 
also appear elevated when viewed stereoscopically. 

They remain suspended for some time. This denotes that the 
luminous matter is of the nature of a cloud, and not heavy liquid 
or solid matter. 

The facule connected with a spot are generally to the left of a 
spot. This denotes that the facule are the very luminous matter 
which has been taken from the region occupied by the spot which 
has fallen behind when elevated. 

Sun Sports. 

They consist of an umbra and penumbra. 

The umbra when the spot is near the limb encroaches on that 
part of the penumbra next the centre. This denotes that the 
umbra is at a lower elevation than the penumbra. 

Luminous ridges, and sometimes detached portions of luminous 
matter, cross over spots. This denotes that the whole spot is 
beneath the photosphere. 

Spots probably move forward in the direction of the sun’s 
rotation. This denotes that their matter has descended from a 
higher region, which possesses greater velocity of rotation. 


CONNECTION BETWEEN Sun Spots AND PLANETARY CONFIGURA- 
TIONS. 
1. When Venus is opposite the earth or point of view, sun spots 
as they move round by rotation attain their maximum at the 
centre of the disc, or that point next the earth. 
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_2. When Venus is to the extreme right of the earth sun spots 
diminish as they cross the disc, but when Venus is to the extreme 
left they increase, 
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Thus generally spots attain their maximum when carried round 
to the point farthest away from Venus. Jupiter has also much 
influence. 

Having stated"his programme, the lecturer then said that the 
man who would extend his inquiries into the remoter regions of 
the universe, is beset from the first with the following difficulty: — 
‘* How is he to know that the laws with which he is here familiar 





hold good in those distant regions?” He did not intend that 
evening to discuss the origin of our beliefs,ebut he imagined that 
the same — which induces the thought that the laws of 
light which are proved to be true to-day will hold true to-morrow, 
induces likewise the belief that what is proved to be true here 
will hold good elsewhere. 

But while we are all without exception led by an innate belief in 
unity of design to attribute the same fundamental laws to different 
regions of the universe, it is only lately that information has been 
gained of an identity which there was no previous reason to 
expect. Spectrum analysis, that very powerful and searching 
method of investigation, while it tells of great varieties in the mole- 
cular constitution of different portions of the universe, seems to 
proclaim that the elemental forms of matter are the same 
throughout. 

It would appear that each element, when heated to a state of 
vapour, gives out its own peculiar kinds of light, and that by this 
means it is possible to analyse any light, and ascertain whether 
it proceeds from sodium vapour, from iron vapour, or from the 
vapour of any other element, and furthermore it is found, thanks 
to Messrs. Huggins and Miller, by means of the spectra of the sun 
and stars, that familiar substances, such as sodium, magnesium, 
and iron, form also the staples of other worlds. <A study of 
binary stars has shown also that the law of gravitation is not the 
peculiar attribute of our solar system, and the hope may be en- 
tertained that, as scientific knowledge extends, the aes of resem- 
blance between our own and distant worlds will extend with it. 


But this subject has already been discussed in an admirable | 


manner by the president of the Astronomical Society. The man 
of science who explores these distant regions, is like the traveller 
who finds himself in unknown lands; at first he is struck with 
their dissimilarity to all his previous experience, but afterwards 
he is struck with their resemblance. 

In fine, there can be little doubt that we are in a position to- 
day to argue with more confidence regarding these regions than 
we were fifty years ago, and that we may assume that the laws of 
light and heat are the same throughout the universe. If this 


principle be allowed the discussion of the varying brightness of | 
certain stars—and it may be of our own sun—is one which can be | 


approached with great hopefulness. Indeed, we are now, by means 
of this principle, enabled to limit the number of the immediate 
causes of this change of light, and to say the change must be due 
to one or other of these causes. 


Now when these various causes are examined one by one, there | 


is a tendency in the mind to reject certain of them and to prefer 


others, apart altogether from the results of observation, and this | 
is one of those tendencies which, if it be indulged in with distrust, | 


must yet not be wholly discarded. The lecturer added that he 
would attempt to exhibit this method of rejection, and to hit upon 
the most probable cause of variable luminosity, after which, as 
disciples of the school of Bacon, it was desirable to see what 
observation has to say to the selection, and to see whether this 
ultimate court of appeal confirms the conclusions or not. 

In the first place many of the fixed stars vary periodically in 


brightness, but it 1s ditficult without special observations, to | 


recognise the fact that our sun is one of these stars, since its 
variability is not very marked, but a very little consideration 
shows that variability as connected with our luminary must 
necessarily be a residual phenomenon. 
rently extinguished once every two or three days, no complicated 
observations would be needed to determine the fact, for it is one 
that would be easily seen by intelligent beings. But whether 
such a system could be peopled with intelligent beings, or beings 
of any kind, is another question, at all events we are all glad that 
we are placed under such comfortable circumstances that it is 
difficult to ascertain whether the sun is or is not a variable star. 
In order to recognise the variability of the sun, it is only neces- 
sary to consider the phenomenon of spots. Our sun, when atten- 
tively examined, is very seldom without spots—sometimes more, 
sometimes less—and these vary from one year to another, having 
a period of maximum and minimum, nearly every ten years. 
Some of these spots have reached the diameter of 50,000 miles, 
Besides this there is probably another period of variation. 
Without entering into the subject more minutely, it may be 


concluded that a surface generally spotted, but sometimes more | 


and sometimes less, with two periods, is in a state which implies 
variability, therefore in all probability the sun is a variable star. 


At present the sun is nearly free from spots, and has been so for | 


the last six months; it will probably have the next spotted maxi- 
mum in about five years from this date. 

Having discussed this preliminary question it remains to con- 
sider what the diminution of the light of a variable star most pro- 
bably implies. Two cases may be discussed under this head, 
according as the temperature may be supposed to remain constant 
or to change. 

If the temperature remain constant then a change of light im- 
plies a change of the surface or of the state of the heated body. 
The lecturer illustrated this by extinguishing the lights, and ex- 
hibiting to the audience a glowing ball of red-hot iron, with an 
apparently black stripe running round it, but when the gas was 
relit the stripe was observed to be really chalk. In this experi- 
ment the white and black had the same temperature. He next 
exhibited an ordinary gas flame and the fame of a Bunsen’s burner, 
the latter giving out little light, although its temperature was 
necessarily higher than the former, the reason being that the 
light of the bright flame is really due to small particles of heated 
carbon, while the Bunsen’s burner contains particles of heated gas. 
Heated gas, therefore, gives out very little light. If, therefore, 
a solid or liquid substance change suddenly from a black to a 


white or reflecting surface, or if it become gaseous, it will decrease | 


in luminosity. 

Now, can we imagine achange of the reflecting nature of the sur- 
face to take place at regular intervals in the sun and variable 
stars? Such a supposition would be entirely hypothetical; it is 
one of which we have no proof; it would be contrary to all terres- 
trial analogies, and it does not advance our ground. There may 
posssibly however be something of the nature of change of state. 
The light of a star comes probably from small incandescent cloudy 
particles, and we may imagine the area of these to expand or 
contract. But this is certainly not a variability analogous to 
sun spots, so it may be dismissed for the present. 

If this hypothesis be dismisscd the only remaining one is that 
which is at the same time the most natural, namely, that ‘ta 
decrease of luminosity implies the presence of some cold absorb- 
ing body between the source of light and the observer, or it implies 
a decrease in the temperature of the heated body, or both of these 
together.” 

It would, therefore, appear that one or both these causes should 
give an explanation of variabilities similar to sun spots. He would 
first examine for a moment the hypothesis of a cold absorbing 
screen between the source of light and the observer. Some have 
imagined that, in the case of variable stars, some cold opaque ex- 
tremely large cosmical body comes periodically between the earth 
and the star. But why should this cosmical body be in a direct 
line between the star and the earth, or, since the solar system is 
moving in space, why should it always remain there? These ob- 
jections can only be overcome by supposing the dark body to be of 
enormous size, but this will not readily be admitted. If, there- 
fore, a cold absorbing screen does act, we must suppose it to be 
connected with the star itself or to form part of the atmosphere of 
that star. in. a 

If we now suppose that the decrease of luminosity implies a 
decrease of temperature in the source, we are led to contemplate 
two possible causes for this decrease of temperature. _ 

In the first place there may be some chemical or physical change 

oing on, which produces a decrease of temperature; the heat, as 
it were, becoming latent. Evaporation on an extensive scale might 


account for it, but the same objection applies here as before, when | 


we considered change of surface. There is not an atom of proof 


of such processes going on, and we do not get rid of our burden by . 


Did the sun become appa- | 








such an hypothesis; we only shift it from one shoulder to the 
other; and the difficulty of accounting for these chemical processes 


still remains, 
Now, if we do not readily admit that the fall of temperature 
| for by 


is produced by some such process it can only be accounte: 
mt tribution of some previously existing comparatively cold 
matter, and this comparatively cold matter must be either to one 
side or the other, under or above. It has been supposed by some 
that this cold matter might be to one side—that, in fact, a star 
might have one hemisphere cold and the other hot, so that as it 
revolved round an axis the effect produced on a distant spectator 
would be a variable brightness. In like manner a sun spot may 
be conceived to be a dark mountain, extending above a luminous 
sea. The difficulty in this idea istwofold. First, we cannot easily 
conceive such an extremely artificial distribution of heat, and if 
we could, we could never imagine that it would be a permanent 
one. This must, therefore, be regarded as an unlikely hypothesis, 

Next the idea has to be entertained that the comparatively cold 

matter exists below or nearer the centre of a sun or star than its 
| luminous envelope; the fact that sun spots appear to be depres- 
| sions has given countenance to this idea, but if we imagine that 
| the sun or star has been for a very long period of time surrounded 
| by this luminous envelope, we shall have great difficulty in 
| imagining the centre to be colder that its cover of light. Ready 
| assent cannot, therefore, be given to this hypothesis, although it 
| might add the sun and stars to the list of habitable worlds. 
| Now, if the colder matter whose redistribution is being con- 
| sidered come neither from one side nor from below, it must come 
from above—that is to say, above the luminous envelope of the 
sun and stars there must be colder matter. Thus, if the decrease 
of luminosity is considered to be due to a decrease of temperature, 
| we are still driven to look to an atmosphere as an immediate 
cause. 

We now bring our results to the test of observation and ask, 
“* What reason is there, in the first place, for assuming the exist- 
ence of solar and stellar atmospheres’ and in the second, what 
reason is there for supposing the decrease of luminosity to be im- 
mediately due to an increased action of this atmosphere?’ The 
first proof of a comparatively cold atmosphere is of the following 
description. It is very easy to show that the effect of an absorb- 
ing atmosphere ought to be greatest near the edge or limb of the 
sun, for the same reason that any similar effect of our own atmo- 
sphere is greatest near the horizon. If, therefore, the bright sur- 
face of the sun have such an absorbing atmosphere above it, then 
the edge of the sun ought to be in general darker than nearer the 
centre. Now this is found to be the case. 

Mr. Stewart here, with the aid of Professor Tyndall, threw the 
image of a photograph of the sun upon the screen, by means of the 
electric lamp. The photograph had been taken at Kew Observa- 
tory with the photoheliograph, and the difference in luminosity 
between the edge and centre of the sun was plainly visible to the 
| audience. 

Again, any luminous portion of the sun which should happen to 

high up in the air would naturally reap a much greater advan- 
tage by being elevated near the limb than near the centre. Near 
the centre the absorption is comparatively small, so that not much 
is gained by elevation, but near the circumference the absorption 
is very great, and a great deal is gained by elevation. This is 
found by observation to be the case, for it is known that faculs, 
or bright particles, are elevations. These bright particles when 
near the border appear comparatively very bright, because being 
elevated they have escaped a large portion of the absorbing 
| atmosphere, but nearer the centre the facul# have very little 
| excess of brightness because they do not gain much by being 
elevated. ; 

The lecturer again proved this by projecting magnified images of 
photographs of faculz upon the screen. ; ; 

Another proof of a ue atmosphere is the dark lines which 
occur in the solar spectrum; when the light of the sun 1s analysed 
) by the prism it is found to’contain every variety of light, with 
some very curious exceptions. There are found to be dark lines 
running through the spectrum, and denoting the absence of certain 
| kinds of light. It is known that one of these dark lines, or the 
| dark line D, denotes the very kind of light which sodium vapour, 
| if it should be in the sun’s atmosphere, would absorb, hence it 

may be concluded that there is really sodium vapour in the sun’s 
atmosphere, and that it does absorb this light. There are also 
certain kinds of light wanting that denote absorption by vapour of 
iron; magnesium is also present, and many other elements all in a 
state of vapour, between the source of light and ourselves, and 
thus constituting a veritable atmosphere. ’ 

Finally the presence of a solar atmosphere, extending as far as 
72,000 miles above the bright surface, is demonstrated by the 
presence of those red flames which occur during a total eclipse of 
the sun. These red flames have been proved by Mr. De La Rue, 
during the last total eclipse, to remain fixed to the sun; they in 
fact belong to that luminary, and denote the presence of matter 
to an amazing height. Further, from the nature of the light 
emitted, which has considerable photographic power compared to 
its luminosity, we are entitled to argue that it denotes the 

resence of heated gas; it is thus a proof of a solar atmosphere. 

hen comes another question, ‘‘ What observational evidence is 
there that the changes of luminosity in the sun’s disc are due to 
the effects, cooling or absorbing, or both together —of a greater or 
smaller stratum of the solar atmosphere?” hp: 

It has been shown that facule no doubt owe their brightness to 
being raised so as to be to a great extent above the effects of this 
absorbing atmosphere, and we have now to ascertain if spots owe 
their darkness to their being, as it were, buried under an over- 
whelming down rush of the comparatively cold absorbing atmo- 
sphere above. Now in the first place there is abundant evidence 
that the luminous surface of the sun, or pbotosphere, as this is 
called, does not consist of one uniform mass of incandescent solid 
or liquid matter ; it is neither a continent nor an ocean, but it is a 
cloud. The proof of this is derived from the bright portions, or 
faculz. If they remain for some time suspended in the solar at- 
mosphere they cannot be heavy matter. Indeed, masses of lumi- 
nous matter have been known to sail across a spot, evidently above, 
leaving it quite undisturbed. 

If therefore the bright surface of the sun bea cloud surface, or a 
surface of condensation of small separate particles in contra- 
distinction to a solid or liquid heavy surface, we can very easily 
imagine it to be lowered or raised, or bent this way or that way. 
It may be depressed by the accumulation of an enormous down rush 
of cold atmosphere, or it may be raised above its ordinary level. 
Viewing aspot as the centre of a disturbance of some kind, it is 
in the first place curious to remark that the facul or bright portions 
which accompany a spot for the most part fall behind as far as 
| rotation is concerned. This had been shown in the researches by 
| Messrs. De La Rue, Loewy, and himself. Now this would always 
| take place in the case of a body carried from a lower region to a 
| 











higher one, or from a region possessing less to a region pussessing 
greater absolute velocity of rotation. It is therefore reason- 
able to suppose that facule are masses which have been carried 
upwards from the area of disturbance, and have thus fallen 
behind. ; 

So much for the up rush of matter, or the ascending current. 
And now it may be asked have we any evidence that a spot isa 
descending current? The evidence is of a precisely similar cha- 
racter to that respecting facule, the conclusion being warranted 
from the observations made by Carrington, that spots instead of 
falling behind, as far as rotation is concerned, move forward as if 
they had come from a higher region. Lockyer, one of the sun 
observers in this country, noticed a piece of matter in the very 
act of moving down. It was first of all as bright as the faculz, 
then it became like the ordinary surface, then it grew dark like 
the spot itself, still retaining its identity of form. 5 

It would thus appear that the comparatively cold absorbing 
atmosphere is accumulated above the area occupied by a - 
while the faculx: are so high up as to escape its influence, an 
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re is reason to conclude that all the variations in bright- 

per, Ne pe on the surface of our luminary are due to the 
resence to a greater or less extent of a comparatively cold absorb- 
ing atmosphere. Thus the phenomena of variability, as far as 
these are analagous to sun spots, are due most probably to a 
greater or less amount of a comparatively cold absorbing atmo- 
sphere, while at the same time it is quite possible that the surface 
of condensation, or photosphere, may periodically enlarge or con- 
tract for various stars: indeed Mr. De La Rue and some others, 
including the lecturer, imagine that our own sun may be found to 
have this peculiarity. But this has not yet been proved in the 
‘ our luminary. 
a 7 om rush poe corresponding up rush would thus appear to 
be the immediate cause of these spots. ‘Yet why,” it may be 
asked, “‘have these phenomena a periodicity ? bab is there a 
ten yearly period of sun spots, besides other probable periods ? 
At the same time the following .question arises: ‘‘ Why are sun 
spots confined to the equatorial regions of the sun, which are also 
see regions which border upon the ecliptic, or og of the 
planets’ orbits?” Arguing possibly from this fact the illustrious 
Galileo seems to have imagined a connexion between sun spots and 
planetary configurations, but he did not publish his ideas, probably 
from want of evidence. In order to obtain as much information 
as possible on this point Mr. De La Rue, Mr. Loewy, and Mr. Stewart 
have measured the areas of all the spots in Carrington’s original 
pictures, extending from the beginning of 1854 to the end of 1860, 
and the result deduced from these measurements is favourable to 
the idea of a connexion between the behaviour of sun spots and 
ylanetary configurations. 
' ge were obtained by noticing that at one period of 
time all the spots, as a rule, increased towards the centre of the 
visible disc as they pass over it by rotation, while at another 

riod they decrease from their first appearance, or perhaps 
increase from their first appearance. Considering the earth merely 
as the point of view from which these various phenomena are ob- 
served, the question arises, ‘‘ What is the cause of this peculiar 
behaviour of sun spots?’ It evident!y must refer to something 
without the sun, and that something is not so very difficult to find. 
When these phenomena are attentively studied it is seen that 
every twenty months the same behaviour occurs again. Couple with 
this the fact that every twenty months the planet Venus returns 
to the same position with reference to the earth, and one can 
scarcely help attributing some predominating influence over the 
behaviour of sun 
phenomena observed shows that this is the case. 

Mr. Balfour Stewart continued that it is a very extraordinary 
circumstance that two planets that are never so near the sun as 


so to this planet. A close analysis of the | 
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608, HENRY ULLIEL, Avenue de Neuilly, Seine, France, ‘‘ Improved apparatus 
for the production or improvement of inflammable gases.” 

612. JOHN EDWARD SMITH, High-street, Southwark, ** An improvement in 
ornamenting collars, shirt fronts, and wristbands.”—5th March, 1867. 

753. NATHAN THOMPSON, Abbey-gardens, St. John’s Wood, Middlesex, “ Im- 
pr ta in ing the ends of pipes and tubes.”—15th March, 1867. 
756. THOMAS COWBURN, Manchester, * Imp’ in boilers or steam 

generators, and in valves or plugs connected therewith.”—16th March, 1867. 

809. JOHN RUSSELL SWANN, Windsor College, Montgomery-street, Edinburgh, 
** Improvements in steam boilers, and in apparatus for heating the same, and 
also for obtaining heat for other purposes.”—20¢h March, 1867. . 

952. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improved 
process for manufacturing ice and for other refrigerating purposes.”—A com- 
mounication from Thaddeus Sobeiski Carlincourt Lowe, New York, U.S.—30th 
March, 1867. 

972. JOSEPH Lewis, High-street, Bloomsbury, and GEORGE CLARK, Arundel- 
street, Strand, London, *‘ Improvements in fire-arms and cartridges.” —ist 
April, 1867. 

979. JOSEPH STOREY and WILLIAM EDWARD BICKERDIKE, Lancashire, and 
WILLIAM VIGO WILSON, Jubilee-street, Mile End, London, “* A new method 
of bronzing metallic and other surfaces.” 

984. JEAN ALBERT MOLL, Moutier Grandval, Bern, Switzerland, “ I 

















1261. GzonGE Homrray, Witley Lodge, Halesowen, Worcestershire, “ Links 
for chains.”—19th May, 1864. 

ee ae MARSDEN, Huddersfield, Yorkshire, “Carding engines.”—25th 

1045. FRANCIS BUSH, Boston, Massachusetts, U.S., “ Nail-cutting machines.” 
—26th April, 1864. 

1108. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Projectiles.”"— 
2nd May, 1864. 

1214, GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
** Manufacture of screws.” —1i3th May, 1864. 

1076. RICHARD HUDSON SMITHETT, Inner Temple, and JOHN DAVIDSON, 
Temple-street, Blackfriars, London, ** Treating clay, &c., for ve 
pu ."—29th April, 1864. 

1072. THOMAS GHOULSTON GHISLIN, Hatton-garden, London, ‘‘ Treatment of 

Ag Pm y- April, 1864. 

1095. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Tanning.”— 
30th April, 1864 ste 





Patents on which the Stamp Duty of £100 has been Paid. 

1226. WILLIAM GEEVES, Caledonian Mi'ls, New Wharf-road, Battie Bridge, 
London, *‘ Saw mills.” —17th May, 1860. 

1017. EDWARD HILLAM, Baildon, near Leeds, and RICHARD RENNER WILSON, 
Halifax, Yorkshire, “ Finishing textile fabrics "—24th April, 1860. 

wa RAWSON, Leicester, * Combing wool and other fibres.”—28th 
April, 

1089. HENRY THOMAS GREEN, Moreton, Gnosall, and SAMUEL BARLOW 
WRIGHT, Parkflelds, Dari nm, Staffordshire, ‘* Manuf of plain and 
ornamental bricks, &c.”—x0th April, 1860. 

1064. JAMES BULLOUGH, New Accrington, Lancashire, “ Looms for weaving.” 
—27th April, 1860. 








Notices of Intention to Proceed with Patents. 
3305. WILLIAM CAMPION, Butcher-street, Nottingham, ‘ Improvements in 





- 
ments in machinery or apparatus for obtaining and applying motive power.” 
—2nd April, 1867. 

996. THEODORE FAUCHEUX, Kentish Town, London, “ Improvements in boats.” 

998. JOHN AUGUSTUS BOUCK, Manchester, “ Improvements in bu'ning petro- 
leum, creosote, gas tar, and other such fluid bodies capable of being used as 
fuel.” 

10°0 GEORGE EDWARD VAN DERBURGH, New York, U.S., “ An improved 
artificial stone for grinding, whetting, or polishing purposes, a process for 
producing the same.” 
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they are near to the earth should appear to cause ph of 
the vast magnitude of solar spots. A natural suggestion at once 
is that the sun must in a most sensitive molecular state, so 
that that wonderful mass experiences very great changes from very 
sinall outward influences. 
conjectured that the properties of a body, especially with reference 
to heat, light, and electricity, may be influenced by the neighbour- 
hood of a large body. An influence of this kind would naturally 
be most powerful upon a body such as the sun, which is of very 
high temperature, just as a poker thrust into a hot furnace, will 


Professor Tait and Mr. Stewart have , 


cause a greater disturbance of heat than if thrust into a chamber | 


very little hotter than itself. 


There are, moreover, —_~ good grounds for supposing the sun 
to be in a very sensitive molecular state. It may be inferred from 
certain experiments, especially those of Cagniard De La Tour, 
that at a very high temperature, and under very great pressure, 
the latent heat of vaporisation is very small, so that a very small 
increase of heat will cause a considerable mass of liquid to assume 
the gaseous form, and vice versa. Thus an extremely small with- 
«hawal of heat from the sun might cause a copi d ion, 
and tuis change of molecular state would, through the alteration 


tion 





f reflectiun, istributi | 
0 un, Xc., alter to a great extent the distribution over the | 1036. THOMAS HOLDEN LUCAS, Manchester, “ Improvements in the mode or 


various particles uf the sun’s surface of an enormous quantity of 
heat. Again, convection Is vory strong in the sun, since the force 
of gravity is very powerful, so that great mechanical changes 
might very easily result. 

This concluded the lecture, which was listened to with much 
attention throughout. 


THE FreNcH Navy.—According to the French Yellow Book 
the French navy has 340 steam vessels with steam machinery 
of 92,106 horse-power ; iron-clad ships and frigates thirteen, 
of 12,600 horse-power ; one iron-clad corvette, 500 horse-power; 
one iron-clad guard ship, 500 horse-power ; fourteen iron-clad 
coast batteries, 2475 horse-power, and eleven more for lakes 
and rivers propelled by engines of 460 horse-power. Other 
vessels are as follows: fast screw steam liners, twelve ; auxiliary 
screw liners, reckoned as transports, twenty-three ; fast screw 
frigates, eighteen ; auxiliary do. (transports), six; paddle-wheel 
frigates (transports), thirteen ; do. corvettes, eight ; screw cor- 
vettes, twelve; dispatch boats, screw, forty-four, and paddle- 
wheel, fifty-two ; wooden gunboats, forty ; iron gun-boats which 
can be taken to pieces and carried overland or on ships, twenty-five; 
screw transports, forty-seven. During the last year France has 
built three iron-clad frigates and one corvette. 


RAILWAY PASSENGERS’ AND GuARDS’ BiLu.—This bill, which 
has been brought into the Commons by Mr. H. B. Sheridan and 
Sir Patrick O’Brien, proposes to give powers for compelling railway 
companies to provide an efficient means of communication between 
the guards and passengers of railway trains. After providing that 
the Act shall apply to all railways carrying passengers, it recites 
that from and after the expiration of three months from the 
passing of this Act, each and every railway company in Great 
Britain and Ireland shall, in all trai gaged in 7 ger traffic, 
fit up and provide in each carriage and in each compartment of a 
carriage in which f gers are admitted, ready and effectual 
means of communication with the guards in charge of such trains 
respectively, and shall also provide ready and effectual means of 
communication between the said guards and the driver or drivers 
of the locomotive engines attached to such trains. A penalty of 

_ £5 is to be incurred for failure in carrying out this provision for 
each carriage on each journey. Every person who wantonly or 
mischievously uses or sets in motion the means of communication 
80 provided is to be liable to a fine of £5, and the Board of Trade 
are to be authorised to issue certificates when the Act has been 
complied with, which shall be received as evidence that the railway 
company have complied with its provisions. 

. RalLways AND THE Iron Trapve. — Messrs. Bird write as 
‘ollows in their last monthly circular :—“ A variety of orders have 
given out since our last monthly report, chiefly for India and 

the wlonies, but the amount of work on hand throughout the 
country generally is becoming so reduced as to cause uneasiness in 
many quarters not hitherto accustomed to seek for buyers. 

Much of the difficulty arises from the impossibility of renewing 

jor | accounts in cases where old claims remain not only un- 
settled, but preparations are made to immediately transfer the 
railway property to directorial trustees, when creditors unduly 
ress or show a desire to “ judgments obtained into execution. 
e funds which cannot Taised on debentures are found in 
many instances to be most easily obtaimable from those who supply 
material for the line, but this evil, as it Leenmes more generally 
known and felt, must cure itself, and be represented in an ad- 
vanced price to railways over bona fide cash buyers, which advance 
shall cover risks and costs, as well as interest. Several new 
systems of cheap iron permanent way for collieries, tramways, and 
economic systems of railway have lately been patented, some of 
them being of foreign invention, and for such favourable arrange- 
ments can be made for manufacture and delivery in this country if 

a The East Indian Railway advertise for 250 wrought 

iron tanks, 











1014. EDWARD CASPER, Poultry, London, “ Improvements in apparatus for 
extinguishing fires.”—A communication from Frangois Carlier, Boulogne-on- 
Seine, France. 

1016. BARNARD FOWLER, Cornhill, London, and DAVID GREIG, Leeds, York- 
shire, “ Improvements in railways and railway engine:.”—4th April, 1867. 
1020. SAMUEL LEATHER, Dalton, near Huddersfield, Yorkshire, “ Improve- 
ments in the manufacture of certain articles of dress or wearing apparel, such 
as coats, trousers, vests, jackets, mantles, shirts, drawers, and simlar articles, 
and in apparatus employed thercin, which app is also applicable in 

figure weaving.” 

1022. THOMAS BEAUMONT MARSHALL, Queen'’s-street, Cheapside, London, 
**Improvements in the insulation of subterranean electric telegraph wires, 
and in laying the same.” 

1026. STEPHEN MATTHEWS, Chapel-row, Portsea, Hants, “An improved 
combined lift and force pump.” 

1028. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements in 
steam generators.”—A communication from the Mitchel Safety Steam Gene- 
trator Company (Incorporated), Albany, New York, U.S.—5th April, 1867. 

1030. FREDERICK ALEXANDER FITTON, Bengall-street, Manchester, and 
THOMAS HALL, Grafton-place, Ardwick, M i “Imp si 
spindles and flyers employed in machinery for preparing and spinning cotton, 
flax, and other fibrous substances.” 

i031. WILLIAM PARELL BUTCHART, Dundee, Forfar, N.B., “ Improvements 








m in 


'y of apparatus for linking, joining, turning off, and clearing looped 
or knitted fabrics, applicable also to stiching machines.” 

3307. CLINTON EDGCUMBE BROOMAN, Fileet-street, London, “‘ Improvements 
in the preparation and application of certain fatty bodies.”—A communica- 
tion from Mathias Paraf Javal and Eugéne Paraf Javal, Paris. —15th Decem- 


ber, 1866, 

3325. JOHN MACINTOSH, North Bank, nt’s Park, London, “‘ Improve- 
ments in breech-loading guns aad projectiles.”—18th December, 1866. 

3341. WALTER GILBEY, Oxford-street, London, “ Improvements in the mode 
of treating bottle corks, especially for the purpose of obtaining a more dis- 
tinctive and less easily effaceable mark or brand, and also for rendering the 
cork less liable to decay and the action of insects.” 

3343. WILLIAM CHAPMAN, Kennington Park-road, Surrey, ‘‘ Improvements in 
means or apparatus employed in ‘ beading’ the ‘uppers’ of boots and shoes, 
and other articles.” 

3344. WILLIAM EDWARD GEDGE, Wellington-street, Strand, “Im- 





proved | e y or working without the aid of 
steam.” — A communication from Auguste Chenille, Passage des Petites 
Ecuries, Paris. 


3346. THOMAS WALKER and THOMAS FERDINAND WALKER, Oxford-street, 
h ** Imp’ pp for taking soundings.” 

3347. WHITMORE BAKER, Downham Market, Norfolk, “ Improvements in 
means or apparatus for lighting fires, which improvements are also applicable 
to warming apartments, and for other heating purposes.” 

3356. RENE LOUIS MARTIN, Fieet-street, London, * Improvements in breech- 
loading fire-arms."—A communication from Oscar Oelkers and Frederic 
Spengler, Liége, Belgium. 

3357. CHARLES LUNGLEY, Greenwich, Kent, “Improvements in war ships, 
forts, guns, and armour, and in fitting and working them.”—20th December, 
1 


3365. WILLIAM ROWAN, Belfast, Antrim, Ireland, ‘‘Improvements in ma- 
chinery for cleaning and preparing flax, hemp, and other fibrous material 
and for reducing the same to tow.” 

3366. GEORGE ALLIX, St. Heliers, Jersey, “ Imp in apparatus for 
raising and lowering window blinds, windows, maps, and other articles, and 
retaining them in any required position.”—2ist December, 1866. 

3377. ALGERNON SYDNEY AYRE and HORATIO HARRIMAN AYRE, High- 
street, Kingston-upon-Hull, “ improvements in means or apparatus for 
drying wheat, bariey, rice. and other grain, which improvements are also 
applicable to the drying of seeds, coffee, and other matters.” 

3384. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ Im- 
proved app applied to mill fur grinding wheat and other grains.’’ 
—A ——— from Pierre Baillargeon, Faubourg St. Martin, Paris. — 





Bir 








22nd . 5 
3391. EDWIN ALLEN, Burton-on-Trent. in 








in treating and softening jute, hemp, flax, and other fibrous , and 
in the machinery or apparatus connected therewith.” 


method of fastening bales of merchandise.” 

1040. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improved means 
of producing oxygen.” - A communication from Cyprien Marie Tessie du 
Motay and Charles Raphael Marechal. Metz, France. 

1043. JAMES BARKER, Ratcliff-cross, Middlesex, ‘‘ Improvements in spring 
centres for doors and other Sad 

1044. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
** An improved mode of embalming or preserving dead bodies and carcasses.” 
—A communication from George Washington Scollay, St. Louis, Missouri, 
U.S.—6th April, 1867. 

1048. WILLIAM THOMAS HENLEY, St. John’s-street-road, London, “ Improve- 
ments in posts or supports particularly applicable to posts or supports for 
telegraph wires.” 

1049. WILLIAN THOMAS HENLEY, St. John’s-street-road, London, “‘ Improve- 
ments in hinery for the fi and t of wire.” 

1050. WILLIAM EDWARD NEWTON, Chancery-lane, London, *‘ An improvement 
applicable to shells and other hollow projectiles."—A ication from 
William Sully Beebe, Philadelphia, Pennsylvania, U.S. 

1052. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in jacquard hinery.”"—A ication from Jean Pierre Lachaud and 
Henri Simon Roussel, Paris. 

1054. CARL FREIDRICH CLAUS, Middlesbrough-on-Tees, Yorkshire, “‘ Im- 
P in the fi of chlorine.”—8th April, 1867. 

1056. ROBERT ALEXANDER ROONEY, Browneville, Galway, Ireland, “ Im- 
provements in the construction of railways, and trucks to be employed thereon, 
specially for agricultural purposes.” 

1058. JOHN LACEY DAVIES, St. Ann’s-square, Manchester, ‘‘ Certain improve- 
ments in the method of purifying smoke, and in apparatus connected there- 
with.”—A communication from Wolf Maurice, Faubourg Poissonniére, Paris. 

1060. AUGUSTIN MOREL, Roubaix, Nord, France, “ Improvements in winding 
up thread and other filaceous fabrics.”” 

1061. THOMAS REDMAYNE and JOHN SIBREY, Kilnhburst, Yorkshire, ‘*Im- 
provements in the construction of register or other open fire-grates.”—9th 
April, 1367. 

1064 JACOB HORT PLAYER, Birmingh 
ture of phosphorus, and in 
facture.” 

1066. JAMES ROBERT NAPIER and WILLIAM JOHN MACQUORN RANKINE, 
Glasgow, Lanarkshire, N.B, *‘ Improvements in valve seats.” 

1063. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improved ma- 
chinery for picking and ginning cotton.”—A communication from Enoch 
Osgood. Boston, Massachusetts, U.S. 

1070. WILLIAM COLBOURNE CAMBRIDGE, Bristol, ‘‘ Improvements in fire bars 
and in the manufacture of the iron to be used in the construction thereof, the 
iron so ed being applicable also to other purposes.”—10th April, 


1867. 

1072. ALEXANDER CARNEGIE KIRK, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in blowing engines.” 

1074. RICHARD COUCHMAN, Noble-street, St. Martin’s-le-Grand, London, 
a in buckles or similar fastenings for braces, belts, straps, or 

nds.” 

1076. SAMUEL BARLOW and THOMAS EDMESTON, Stakehill, Lancashire, “ Im- 
provements in furnaces of steam and other boilers.” 

1080. WILLIAM CLARK, Chancery-lane, London, “ Improvements in vermin 
traps.”-—- A communication from Henri Ferdinand Serrin, Boulevart St. 
Martin, Paris. 

1082. THEODORE ANTHONY ROCHUSSEN, Abchurch-lane, London, “ Improve- 
ments in the armour plating and sheathing of ships of war and fortifications.” 

1084. JAMES DUNBAR, Westminster-chambers, Victoria-street, Westminster, 
i ee in apparatus for exhibiting advertisements.”—11th April, 

1086. HENRI ADRIEN BONNEVILLE, Porch -terrace, Bay , Middlesex, 
‘Improvements in metallic railway sleepers, and in the means of fixing the 
—, on to the same.”—A communication from Achille Legrand, Mons, 

elgium. 

1088. WILLIAM ROBERTSON and JAMES GUTHRIE ORCHAR, Dundee, Forfar, 
N.B., “ Imp ts in finishing textile fabrics, and in the machinery or 

apparatus connected therewith.”—12th April, 1866. 
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Inventions Protected for Six Months by the Deposit of 

Complete Specifications. 

1078. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 

“Imp ments in hinery for manufacturing bricks.”—A communication 

from Richard Alexander Douglas, Chicago, Illinois, U.S.—11th April, 1867. 

1153. WILLIAM HARRISON, Wharton-green, Winsford, Cheshire, ‘‘An im- 
proved method of consuming smoke in furnaces.”—20th April, 1867. 








Patents on which the Stamp Duty of £59 has been Paid. 
1012. GEORGE DAVIRS, Serle-street, Lincoln’s-inn, London, “ Inhaling appa- 
ratus.”—22nd April, 1364. 





+. 

and purifying casks and other vessels, and in machinery or appara- 
tus employed therein.”—24th December, 1866. 

3414. ERNST FREDRIK GORANSON, Gefle, near Sandviken, Sweden, “ Im- 
provements in casting rings suitable fur making tires of railway wheels, and 
for other eth , 1866. 

3418. ALFRED VINCENT NEWTON, Chancery-lane, London, “An improved 
safety attachment to carriages.”"—A communication from Claude Ducrux 


New York, U.S. 

3429. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
**Imp in fi ings for pocket-books, diaries, memorandum-books, 
and other similar articles ”"~A communication from John Frederic Dubbe, 
and Carlos Barwell, brooklyn, New York, U 8. 

3431. BURROWES WILLCOCKS ARTHUR SLEIGH, Langham-place, Portland- 
place, London, “ Improvements in hydrostatic rotatory motive power 
engines.” 

3434. WILLIAM CLARK, Chancery-lane, “ Improvements in fixing 
rails to the sleepers of permanent way of railways.”—A communication from 
Jules Vautherin, Boulevart St. Martin, Paris.—29th December, 1866. 

18. WILLIAM CHIPPINDALE, Harrogate, Yorkshire, * Imp o' ts in appa- 
ratus employed in coupling railway carriages to each other. 

21. WENDELL LAMOREUX, Charing Cross Hotel, London, ** Improvements in 
applying teeth tu saws.” — 3rd January, 1867. 

44. WILLIAM EDWARD NEWTON, C.ancery-lane, London, “ Improvements in 
facilitating the removal of the bark from oak and other woods.’—A com- 
munication from Le Vicomte Louis d3 Villermont, Brussels, Belgium.—7i 
January, 1867. 

56. WILLIAM JEREMIAH MURPHY, Cork, Ireland, “ Improvements in guns 
or cannon, and in projectiles to be used therewith, also applicable to fire-arms 
generally and their projectiles.” —9th January, 1867. 

99. WILLIAM CLARK, Chancery-lane, London, ** Improvements in pipe mould- 
ing and casting apparatus, and in black washing the moulds.”—A communi- 
cation from George Ross, Newport, Campbell, Kentucky, U.S.—14th January, 
1867. 

161. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in blast fur- 
naces, and in the method of working the same.”"—A communication from 
Albert Philippe Adrien Accarain, Outreaux, France. 

165. HENRY BRIDGEWATER, Watford, Herts, *‘ An improved construction of 
turntable.”—22nd January, 1867. 

186. GEORGE BALDWIN WOODRUFF, Cheapside, London, 
sewing machinery, and in the stitches to be produced by 
24th January, 1867. 

250. ELISE VON LESNER EBERSBURG, Montpellier-street, Knightsbridge, 
London, *‘A new or improved article of food for infants and invalids.”"—Partly 
a communication from Baron Justus Von Liebig, Munich, Bavaria, Germany. 

25%. JOHN FRETCHVILLE DYKES DONMELLY, South Kensington, London, 
“An improved means of, and apparatus for, lighting fires.”—30¢h January, 
1867. 

403. WILLIAM CLARK, Chancery-lane, London, “ Improvements in machinery 
for moulding and pressing bricks."—A communication from Emery Ross 
Gard, Chicago, Illinois, U.8.—13th February, 1867. 

917. GUSTAV ADOLPH BUCHHOLZ, Shephera’s Bush, Middlesex, “ Improved 
apparatus for manufacturing and assorting semolina, and reducing the same 
to flour.” —28th March, 1867. 

935. JAMES BIRD, Seymour-street West, Connaught-square, and JAMES BIRD, 
Laurence Pountney-hill, London, * Imp: in the fact of 
artificial fuel.”—29¢h March, 1867. 

967. JOHN HARKER, Great Driffield, Yorkshire, “ Imp: in 
for expressing oils and fatty matters, and for forming and marking 
P d in the fi "—\st April, 1867. 

991. JAMES WHITEHURST, Manchester, and THOMAS WALSH, Salford, Lanca- 
shire, ** Improvements in looms for weaving.’—3rd April, 1867. 

10%8. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in steam g "—A ication from the Mitchell Safety Steam 
Generator Company (Incorporated), Albany, New York, U.S.—5th April, 
1867 
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1050. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improve- 
ment applicable to shells and other prejectiles..—A communication fom 
William Sulley Bebe, Philadelphia, Pennsylvania, U.S. - 8th April, |867. 

1078. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“* Imp in the ‘y for the f. of bricks.”"—A com- 
munication from Richard Alexander Douglas, Chicago, Illinois, U.S. —11A 
A , 1867. 

wok wnasan HARRISON, Wharton-green, Winsford, Cheshire, “An im- 
proved method of consuming smoke in furnaces.”—20¢h April, 1867. 











All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 





Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 





2539. J. R. SWANN, Edinburgh, “ Safety valves.”— Dated 3rd October, 1866. 
According to this invention the patentee so arranges the apparatus that an | 
undue weight applied to the lever of the valve, in place of allowing an increase 
of pressure in the boiler, will cause the steam to bluw off at any pressure to 
which the apparatus ma: be set. In place of arranging the valve lever tu turn } 
on afixed centre or axis, as is usual, he arranges the centre or axis in such 
manner that it is kept down only by a spring or weight which yieds when un- 
due pressure is applied at the other end of the lever; the outer arm of the | 
lever then descends a short distance till it comes against a fulcrum arranged for | 
it between the valve and the weight, and then the undue weight applied to the 
lever aids in taking pressure from the valve. The inner end of the lever with | 
its centre or axis is cased in so that it cannot be tampered with. | 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2521. W. CLARK, Chancery-lane, London, “ Apparatus for steering vessels.”— 

A communication.— Dated 29th September, 1866. | 
This invention consists in the use of a small auxiliary screw placed in a line | 
with the keel of the vessel, above or below the screw propeller shaft, in a space 
between it and the stern post. The diameter of this auxiliary screw varies 
accori!ing to the size of the vessel, and may be geared with a shaft in connection 
with that of the propeiler, so as to make from two to three hundred revolutions 
per minute, in order to keep up the speed of the vessel, and not retard its pro- 
gress if it is desired to add its effect to that of the propeller; the propulsive 
power will thus be greatly increased. | 

2542. C. EF. SPAGNOLETTI, Paddington, London, “‘ Arranging and combining | 

apparaius for communicating between the guard, engine-driver, and 
passengers in a railway train.”—Dated 3rd October, 1866. | 
Among the features of this invention are the following—The inventor makes a 
communication with two insulated wires attached to each carriage forming part 
of a train. These wires are joined between each carriage by means of wire, 
bars, pieces of metal, cable, or connecting rods sufficiently strong to supply the 
place of the ; resent coupling chains, so that the act of coupling up the carriages 
makes the electrical connections. such bars being braz-d, galvanised, or plated 
at the points of cortact. For additional means of contact if necessary he us.s | 

side springs at each joint. He can al-o make these connections by means of a 

half ball of brass, so fitted to the end of each buffer wiih springs that, upon 

Pressure, they push in to avoid damage, and upon being released from pres- 

sure project and form a constant connection between the buffers. The connecting 

insulated wire runs through the buffer rod, which rod he propo-es shoul! be 
hollow. The apparatus to be fixed m eich compartment of the carriages over 
the side windows consists of a handle in connection wiih an iron red, at the 
end of which, outside the carriage, is fixed a thin metal plate painted red, and 
perfurate? with the number and letter of the carriage compartment. This | 
metal plate is p'aced, when in its normal! position, edyeways to the line of sight. | 

On the handle before mentioned being turned, electrical connection is formed by 

Springs connected to the earth ringing the bells, and turning the metal plate so 

as to face the guard, so that he, from his brake, can see which compartment rang. 

—WNot proceeded with. 





Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 

ics, dc. 

2529. W. REDMAN, Bank-foot, Hebden-bridge, Yorkshire, ** Apparatus for spin- 
ning cotton, silk, &c.”— Dated 2nd October, 1866. 

This invention relates to the self acting cleaners employed in machinery for 
cleaning the “ top rollers,” and which, in consequence of the large diameters 
they have hitherto been made (generally about two inches in diameter), tre- 
quently fall off the rollers on which they should continuously rest or resolve, 
and in falliog break either the “rovings” or the “ends” or threads, thereby 
causing great wa-te of the fibrous substances 2nd loss of time in piecing the 
brokcn threads. Now these improvements consist in making these cleaners | 
not more than an inch in diameter, whereby they are enabled to keep their 
place on the rollers. or not fall off, also they work more steadily than hereto- 
fore,—Not proceeded with. 

2555. G. P. DODGE. Upper Thames-street, London, “ Apparatus for folding and 
shaping lelis or bands of india-rubber (or compound consisting partly of 
india-rubber) and woven fabrics.” — Dated 4th October, 1»66. | 

This invention consists, chietly, in the peculiar mode of folding and shaping 
the said ‘band and in the use of a moulder or former with other apparaius in 
their mannfacture. | 
2557. <. E. DONISTHORPE, Leeds, “Washing wool, &c.”—Dated 4th October, 

1866, 

This inventfon. under one arrangement, is carried out in the following | 
manner :—In erder to carry wool or fibre through a bath of suds the wool or 
fibre is laid on to an endless travelling apron, which passes down at an angle 
into the bath, where the apron passes below the suds: a roller or rollers, either | 
fluted or plain, is or are placed above and across the apron to hold the fibre 
down and prevent it rising to the top of the suds. Near th: bottom of the 
bath is a perforated false bottom, above and across which rollers either fluted 
or plain are placed. The fibre fed into the bath by the arrangement above | 
described comes on to one end of the perforated false bottom, and is prevented 
rising off it by means of the rollers. The rollers being caused to revolve, move 
the fibre along the perforated false bottom. When the fibre has thus been 
brought to the opposite end of the perforated false bottom, it is raised out of 
the bath of suds by a similar arrangement of endiess apron and rollers to that | 
by which it was fed into the bath, and is delivered to a pair of squeezing reliers 
by which the suds are squeezed out of it. The rollers above the perforated | 
false bottom may be arranged to press down towards the false bottom, so as 
to press upon the fibre ; by this means, as the fibre passes in succession below 
each roller, the suds will be expressed from it, whilst, as it is passing from 
one roller to another, the fibre will again open out into the suds, Stampers | 
or pressers having a reciprocating to and fro motion, may also be caused to act 
in a similar manner on the fibre as it is passing through the bath, the stampers H 
or pressers in their to and tro movement alternately pressing the fibre on to 
the false bottom before mentioned. 











Class 4—-AGRICULTURE. 
Including Agricultural a Windlasses, Implements, Flour 


, &e. 
2519. P. P. J. MARTIN, Paris, ‘* Cotton seed hullers or decorticating machines,’ 
— Dated 29th September, \®66. 

The patentee claims the employment of reversible prismoidal steel knives or 
cutters, in combination with a scored or furrowed hulling cylinder, running at 
@ great speed within a scored concave one; the mobility of the cutters facili- 
tates repairs, and produces a great saving in the work; further, the runner 
and concave may be reversed to present the sharp edges of the cutters when 
the opposite edges are worn out. 

2523. R. HORNSBY and J. E. PHILLIPS, Grantham, “ Reaping and mowing 
machines.” — Dated 29th September, \866. 

This invention, among a variety of other features, comprises the following : — 
In order to lay the standing crop up towards the cutters, and afterwards, when 
it is cut, to remove it from the platform of the machine, the patentees employ 
revolving arms with rakes at their ends, and these arms are carried and 
actuated in the following manner :—Fixed to the frame of the machine is a 
bar, and on the lower part of this bar—which is upright—a tubular axis turns 
freely ; this tubular axis is driven in any conveniert manner, aud receives on 
its exterior a ring to which the rake arms are jointed, so that they can rock in 
@ vertical plane. As the tubular axis rotates, it carries round the ring upon 
it with the rake arms jointed thereto, and as these revolve they are governed 
or caused to rock on the joints which connect them to the ring by linking them 
to a collar upon the upper end of the fixed baron which the tubular axis turns. 
The upper end of the bar is bent towards the platform, so that the collar is not 
vertically over the tubular axis which carries the reke arms round; thus th: 
rakes as they come round are depressed, so as first to dip into the standing 
crop, and then their teeth pass close to the surface of the plattozm, and sweep 
the cut crop therefrom ; as the rakes return on the other side of the axis they 
are raised. The exact details of the arrangement may he varied, but the main 
feature of this part of the invention is the method of governing rakes mounted 
in this manner, as they are carried round by their upright axis. The patentees 
make the :ake arms tubular, and they connect together the two arms or oppo- 





site sides of the centre by two clip pieces which, a. ‘*eir ends, are made to 
mabrace the tubular rake arms, and at the centre receive the p. 72's on which 


the rakes rock. Screw bolts are passed through the clip pieces, and also through 
the rake arms between them. Another part of the invention relates to the 
position of the axis of the rake arms. According to this part of the invention 
the patentees place the axis of the rake arms at a distance in front of the 
points of the fingers several times greater than this distance has ever hereto- 
fore been even in the most favourable cases, say not less than six inches, even 
in a narrow machine ; and in a machine of ordinary width they prefer that 
it should be more than a fvot in front of this line. According to another 
part of the invention, in order that the rake teeth may clear the platform 
with greater certainty, they form grooves in the platform corresponding 
with the tracks of the rake teeth. The teeth enter into these grooves below 
the general surface of the platform, and so prevent any portion of the crop 
on the platform escaping them, Another arrangement which they employ 
according to this invention, for delivering the cut crop in sheaves at the 
side of the machine, is a tipping grating or platform hinged to the back of the 
finger bar. Another part of the invention relates to the cranks of reaping and 
mowing machines. In order that the crank which gives motion to the kuife 
of reaping and mowing machines may not be liable to lap the cut crop or 
weeds around it, they arrange the parts in the following manner:—At the 
end of the crank shaft is a disc, and a circular recess is formed in it; in the 
centre of tl.is hollow ts fixed the crank pin, which has a spherical head, and is 
embraced by a cup on the connecting rod; the rim of the cup enters the recess 
in the d se, and the crank pin is thus protected and kept from contact with 
the cut crop and weeds. According to another part of the invention, in order 
to carry the cutters at a regulated distance from the land, they employ a 
small wheel connected with the inner end of the finger bar, and they adjust 
the height of tais wheel by making the end of the arm which carries it as a 
dise with radial teeth on its face, and this fits against a corresponding disc on 
a projection from the finger bar, when the two discs are in contact with the 
whee! at its proper height, a screw bolt passed through the discs securely fixes 
the arm and wheel. 

2543. E. P. LANE, Whitnash, Warwick, “ Reaping machines.”—Dated 3rd 

October, 18: 6. 

This invention consists in placing a flap or ledge immediately over the knives 
and slightly ral-ed above them. This flap or ledge extends the whole width of 
the machine and projects partly over the knives and partly over the front edge 
of the delivery board or platform, part of which latter is removed, so as to 
leave a space between it and the back of the finger-bar. The backward edge 


{ of the flap or ledge fits in a groove in the delivery board or platform, and its 


two ends are provided with pivots working in holes or slots in th side framings 
or cheeks of the machine, so that it can be raised or lowered so as to suit its 
position to the nature of the crop to be cut. The grain, as it is cut by the 
knives, falls direct upon this flap or ledge, instead of upon the knives, and is 
thereby conveyed :o the delivery board or platform, being entirely prevented 
from falling upon and choking the knives, whilst soil or other refuse matter 
with which the kuives may come in contact will pass over the latter and 


| through the space above mentioned —Not proceeded with. 





Class 5.—BUILDING —Nonz. 


Class 6.—FIRE-ARMS —None. 


Class 7—FURNITURE AND CLOTHING. 
Indluding Cooking Utensils, Upaolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

2533. J. OETZMANN, Hamps‘ead-road, London,“ Construction of mattresses.” — 

Dated 3rd Uctober, |». 

This invent on consists of an improved method of constructing and combining 
a spring mattress with ene of wool, hors-hiir, or other material, in such a 
manner that the two when so combined act as a single mattress, and forma 
perfect hed, but are at the same time capable of being readily separated fron 
each other for the purp ses o cleansing or removal. The spring frame is con- 
structed in the usu:l manner, but, for the convenie.ce of removal, may be 
made in two or more parts, such parts being either connected with hinges or 
entirely separate fiom each other as may be desired. ‘Ihe spr.-ngs are covered 
on the top thereof with stout canvas or other su'tab’e material, a padting or 
stufting of woo, hair, or other material ataptel for the purpo-e being also 
vlacet on the top of the springs; or, if preferred, such padding or stuffing may 
be dispense! with. An ordinary matiress of horsehair, wool, or other material, 
is then placed on the top of the «pring frame anc affixed thereto or connected 
therewith by means of straps and buckles, studs, or other fastenings or con- 
trivances. 
25.0. G. UNDERWOOD, York, “ Boiling, steaming, and cooking apparatus.”— 

Dated 4th October, 1856 

This invention relates to certain improvements applicable to apparatus for 
boiling, steam ng, and cooking, the object being to utilise the heat of the fire 
by conveying boiling water to the cooking apparatus, which, instead of being 
on the fire or hot plate, is set on a stand, or otherwise arranged apart from 
direct contact with the fire.—Not proceeded with. 





Class 8— CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanniny, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2534 ID. BARKER, Nort fleet, ** Manufacture of artificial fuel."—Dated 3rd 

October, 1866 
The patentee claims, First, the methods described and set forth of employing 
coal oil, and such other analogous oils, or products as aforesaid, in the manu- 
facture and treatment of artificial fuel, or any mere modifications thereof. 

And, Secondiy, the methods described and set forth of rendering artificial fuel 

waterproof or impervious to moisture, or any mere moditications thereof. 

2536. C. E. BROOMAN, Fleet-street, London, ** Production and application of an 

imponderabie Auid.’— A communication — Dated srd October, (866. 
The patentee claims, First, the production and application of an imponder- 
able fluid, termed the vital or organic fluid, such fluid being capable of acting 
upon the organi-m of living beings. ammal, or vegetable. Second, the pro- 


| duction of this imponderable fluid by puttng in contact azote and carbon, 


whether an azoted body and a carbonated body, or a body strongly azoted and 
a body only teeily azoted. or by causing an acid or an alkali to act on an 
organic matter, or by making an acid or an alkali to act on a hydrocarburet or 
on carbon Third, the upparatus or means substantially as described for 
producing the imponders jc fluic. 
2540. W. HOPE and H. PROWNING, West Drayton, ‘‘ Composition to be substi- 
tuted for ordinary paints.” —Da‘ed 3rd October, 1866. ; 

This im, roved composition is prepared wit asphalium and drying oil, such 
as linseed, hemp seed, or cotton seed, or it may be such oils as heavy pitch oil 
or petroleum oil. The proportions may conveniently be 90 per cent. of as- 


| phaltum and 10 per cent. of the oil, though these proportions may be varied 


almost indefinitely, according to the degree of elasticity wished for, and the 
special purpose for which the paint is required. 


Class 9—-ELECTRICITY.—Noxez. 





Class 10._MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 


2368. J. BINDLEY, Birmingham, *‘ Apparatus to be employed in the manufac- 
ture of fish hooks.” Dated \4th September, 1866. . 

This invention has reference to machinery to be used in the operations of 
feeding, straightening, cutting into lengths, pointing, barbing, and either 
flattening or crimping the wires to be afterwards bent and formed into fish 
hooks. The wire, being placed in a bundle upon a swift or reel, is passed through 
a series of in and out rolls or pins, arranged horizontally upon a table, by the 
passage between which rolls it is straightened; it is then taken hold of by 
pliers and cazried into a guide tube, near to which a gauge is attached with a 
cutter above it to sever the proper length, which then passes on to the peri- 
phery of a rvller grooved in the direction of its axis, each groove receiving a 
jength, and thence each length is conveyed into contact with revolving float 
files, the axes of which are at right angles to that of the grooved roller by 
which the points are produced. The blanks or lengths are maintained in their 
positions in the grooves by a steel band, and thus by the revolution of the 
roller or sun and planet motion is maintained by the roller and the blanks, 
which are thereby caused to revolve in contact with the files, and thus form 
the points; the blanks are then conveyed on to a table to which a slide is 
affixed carrying a knife which is caused to descend in a reciprocating chisel 
motion by a cam or eccentric, and thus to form the barb; the blanks are then 
carried to an anvil upon which the ends for the gut are flattened or crimped, 
as .the cave may be, by suitable tools working by cam or eccentric form the | 
main shaft of the machine. The machine is of the table description, arranged 
upon tressels or standards, and the several motions are given by means of cams 
or eccentrics from a main shaft driven by pulley wheels or other convenient 
gear. 

2270. R. COUCHMAN, Noble-street, Saint Martin’s-le-grand, London, “ Boxes or 
cases for packing and exhibiting goods or articles of various kinds.”—Dated | 
14th September, \sv6. 

The patentee claims the application of a supplemental case or cover to pro- | 
tect the glass, orname: tal, or other fragile lids or covers of such boxes or cases | 
when required, substantially as described. | 
2371. J. KEYSTON, Aing’s Norton, Worcester, *' Substance to be used instead of 

whalebone in the manufacture of whips, whip handles, riding and walking | 
sticks, &c.’’— Dated \5th September, 1866. | 

This invention consists, essentiaily, in the employment of a hardened steel 
rod coated with ebonite —Not proceeded with. | 
2373. T. Newsy, Birmingham, “ Clips cr fastenings for the bands of purses and 

pocketbooks, dc." —Dated 15th September, 866. ! 

The patentee claims constructing the said clips or fastenings of two plates of 


| move in an oblique and vertical direction. 


metal, between which and serrated tongues or edges on one or both of the said 

plates the ends of the band or article are held, the said plates be'ng jointed 

together at one side, and capable of being temporarily fastened together at the 
other side, substantially as described and represented in the drawings. 

2333. E. WALL, Claines, Worcester, ‘* Elastic waist for boots, shoes, slippers, 
&c.”"— Dated 17th September, 1866. 

This invention consists in forming the waists of boots, shoes, slippers, and 
other similar articles of vulcanised india-rubber. 

2335. J. DopGe Manchester, *‘ Improvements in machinery for grinding, strip- 
ping, and cutting file blanks, part of which improvements is also applicable 
to grinding and polishing chisels, plane irons, and other articles.” —Dcted \6th 
September, 1866. 

This invention has reference to two former patents dated respectively 29th 
August, 1863 (No. 2143), and 4th October, 1865 (No. 2548). The present 
invention cannot be described without reference to the drawings. The patentee 
claims, Firstly, the adaptation to such machinery as aforesaid, of movable 
wedge formed pieces. Secondly, causing the bed of file cutting machines to be 
pressed towards a finger or fingers which rest upon the blank or blanks, 
Thirdly, the use of two or more tappets upon one shaft for actuating the 
cutter, all as described. 

2391. W. H. BAILEY, Salford, Lancashire, “ A combined bath, travelling trunk, 
and self-rocking cradle.”"— Dated \%th September, \»66. 

This invention consists in constructing and combining a bath, travelling 
trunk, and self-rocking cradle in one. The bath (so to call it) is formed of, 
say, sheet metal, and is provided with a hinged or sliding cover or lid, lugs 
being also attyched to the said bath for straps to pass through when it is used 
as a travelling trunk. On putting a mattress and pillow in the said bath, and 
placing the same on rockers suitably constructed, the said bath is in a condi- 
tion to serve the purpose of a cradle.—Not proceeded with. 

2392, J. THOMPSON, Ardwick, Manchester, “ Machinery for turning or cutting 
and polishing screw nuts and other articles.” - Dated \sth September, 1866. 

This inventiou cannot be described without reference to the drawings. 

2395, T PARKES, Birmingham, “ Tube cutters."—Dated 18th September, 
18-6. 


The patentee claims constructing tube cutters in which three rotary cutters, 
two supported by the claw of the instrument, and the third by an arm or lever 
jointed to the body of the instrument, are made to act simultancously upon the 
tube or rod, substantially as deser:bed. 

2397. J. H. SAMs, Aberdeen, N.B., ** Straining or tightening wire.”—Dated 
18th September, 1866. 

The patentee claims the constructing of straining posts or uprights with 
pairs of rollers, that is, rollers each in two parts capable of separate and inde- 
pendent rotation, substantially as described. 

2398. H. W. Ley, Bear-street, Leicester-square, London, “ Improvements in 
working cords, straps, or chains with pulleys ; also in differential pulley blocks 
and in apparatus for * pauling’ or retaining." —Dated \8th Sepiember, 1866. 

This invention cannot be described without reference to the drawings. 

2399. A. S. STOCKER, Lamb's Conduit-street, London, “ Improvements appertains 
ing to bottles."— Dated \sth September, 1806 

This invention consists in shaping by blowing that part of the botUle which 
is intended to hold the ring, hoop, or lining, of elastic material or materials, as 
refeired to in the specification of a former patent granted to the present 
patentee 28th May, 1846, simultaneously with the botile, and applying thereto, 
and employing therewith, such rings and plugs as are therein referred to. The 
patentee also employs with such bottles plugs otherwise modified than those 
referred to in the spec fication of the befure-mentioned patent. 
2101. F. SAGE, Iatton-garden, Lonion, * Show cases or bores.” 

September, 1366. 

This invention cannot be described without reference to the drawings. 

2402. G. KEENE, Peckham, Surrey, “ Sausage making and mincing machine,” — 
Dated \9th September, 186. 

This invention relates to the mincing of meat, vegeta , Sausage making, 
&c., and consists, chiefly, in the peculiar form and arrangement of a series of 
propellers by which the meat, ., being cut is first forced into contact with 
knives or blades, and then ejected from the machine; and also in the means 
for adjusting the said machine t> cut or mince the meat, xc., more or less 
finely as required.— Not proceeded with, 

2403. HS. CRAPPER, Sneinton, Notts, “ Printing machines."—Dated 19th Sep- 
tember, \86+. 

This invention relates to a novel combination and arrangement of machinery 
whereby the operation of printing is greatly facilitated, and the necessity for 
skilled labour is, to a great extent, obviated. For this purpo-e the machine is 
put in motion by means of a treadle, or it may be by means of a strap or band 
from a steam engine, or other suitable power, acting upon a pulley on an axis 
to which continuous rotary motion ts imparted, and from which, by suitable 
gearing, the various movements of the machine are obtained, the attendant 
havirg only to supply the sheets of paper to the machine and take there off 
when printed. The platen is attached with capabili y of adjustment toa 
frame, which {s capable of turning upon an axis to which the reu"lsite motion 
is given at the times desired by means of a cam acting «pon & truck or pulley 
carried by an arm fixed to an axis of the frame carrying the platen, the 
platen being locked in position, whilst an impression is being given by means 
of fixed stops limiting the amount of motion given to the platen tn the one 
direction, whilst other stops mounted on an axis prevent its taoving in the 
opposite direction, the latter stops being acted upon by means of a cam, so as 
to keep them out of action when not required, whilst a spring operates to throw 
them into action when allowed to do so by the cam, The bed of the press, or 
that part to which the form of type is fixed, and the inking apparatus are 
carried by a frame which is capable of vibrating upon an axis at the lower part 
of the machine, to and from the position for giving the impression, such frame 
being acted upon by connecting rods, one end of each of which Is connected 
to the said frame, whilst their other ends are connected to crank pins, one of 
which is fixed to a disc, the other being fixed to the can giving motion to the 
platen. The inking apparatus consists of an ink distributing dise formed in 
two parts, the central portion being caused to revolve step by step in one direc- 
tion, whilst the outer or annular portion thereof revolves in the cther direction : 
the inking rollers are carried by arms capable of turning upon an axis carried 
by the frame to which the type is fixed. 

2404. W. DENNIS, Aldermanbury, London, * Letter pillars.” 
tember, 1866. ’ 

The object of this invention is to secure letter boxes from having letters 
extracted therefrom. The invention endeavours to effect this object by constract- 
ing a box with or without a fan wheel at the aperture, and dividing the box about 
the centre with two pieces of metal in a triangular form, or like the letter V, 
with or without a flap joint near the point; the flap joint is shut by a hinge made 
to balance and close itself after a letter has pushed itopenin descending and passed 
through into the bottom ofthe box. The letter boxes are made either semicircular 
or square. In the letter pillars he places a bag having iron rims similar to carpet 
bags, with one or more spring locks. Two doors are made, one inside the 
Other; on opening the first door a handle or knob must be pulled before the 
inner door can be opened, when this handle or knob, having a metal rod with a 
projection at the end, pulls the two rims together, so as to lock the bag and 
at the same time release the lock, so that the inner door can be opened and 
the bag with letters taken out locked. The releasing of the lock is effected by 


Dated 18th 







we 





Dated 19th Sep- 


| having a spring which presses against the bolt of the lock ; and by a projection 


which passes through the rim of the bag next the door, it is forced baek by 
the action of the other rim coming against it, and thus permits the bolt of the 
lock to be turned back by the key in the lock.—Not proceeded with. 
2406. E. BARLOW and W. N. DACK, Patricroft, Lancashire, “ Apparatus for 
planing metal.” —Dated 19th September, 1866 ‘ 
The patentees claim the novel arrangement, construction, and application o 
double tool boxes to be employed in apparatus for planing metals, wherein the 
cutting tools are made capable of being separately and independently adjusted, 
so that one tool may effect the forward rough cut, and, as the table returns, the 
second tool effects the finishing cut ; or the tools may be arranged to perform 
a single or double cut in any manner desired. Secondly, the patentees claim 
the employment and use of the variable or change gearing, in order to on 
a quick or slow movement of the table required as described, and illustrated in 
the drawings. f 
2407. W. t. GEDGE, Wel'ington-street, Strand, London, “ Pneumatic steam 
dredging machine.”—A communication.— Dated \9th Se ptember, 166. aii 
This improved dredging machine is composed of a curved hopper cl 
hermetically and air tight, with a sluice or trap at the bottom inside a boat 
hereafier termed the hopper boat. The hopper is furnished with a cock by 
which a jet of steam compressed by several atmospheres, and coming throug’ 
tubes from a steam generator carried on a second boat, is admitted into it; as 
the steam enters the afr escapes through a pipe, the lower end of which should 
reach the lowest point, or that nearest the bottom of the hopper, 80 that, —s 
it is seen that steam is fairly issuing froma the summit, it may be one “ie 
that the hopper is perfectly full of steam, and, consequently suffic chen 
from air for the work. This pipe is also provided with a tap. PUmP aie 
for drawing and picking or dredging up by suction from the — hig 
water are fitted in boxes to openings in the hopper, and are —- An 
pleasure ; they are furnished with gutta percha tubing, waich ae pei is 
joint after the tube is set in the box, and carry a sme* chain or = an ae 
fixed by one end to the side of the hopper, an@ serves to _— won her 
coupling boxes without, however, hindering their movements. se cae 
at the lower end of a tube is enclosed ia — ep ee ceases Oe vs 
. dimension 8 
escape by the orifice, which is of » a ae pepe in the 
f of a square truncated pyramid, furnished with a covering or coup! 
joint fornen, which serves to partly intercept the passuge of water - 
upper orifice. Two beams project from the poop of the steam boats — 
these the upper part of the pump or suction tubes is tied by a chain — 
so that they are held suspended to their corresponding or respective = 
when removed from the box of the hopper. A fastening in shape of an tna 
wedge, curved so as to close hermetically and working by means of ne 2 
screw or wing nut at the top of the screw rod which upholds it, serves to nan 
or close the sluice or trap at the bottom of the hopper. An opening is bs =a 
the hopper sufficiently large to permit a person to descend into the — 
case of necessity ; its fastening is also cuneiform, and is sufficiently lin 














Maw .3, 1087. __ 


worel © a1 b 
vered with gutta percha 
boiler in the steam boat furni 


to prevent the passage of air. The generating 
shes steam to the hopper boat by = of = 
pve rection, to accommodate themselves to the 
sect —. er oe po! ro the cock by which the steam is admitted 
a "1 The hopper boat might, if desired, carry its own steam boiler, 
= — hopper without depending upon another steamboat.— .\ of proceeded with, 
ee AsHwortH, Manchester, and E. ASHWORTH, Droylsden. * Portfolios 
=. _— Sor holding musical publications, &c.” Dated 20th September, 1866 
The patentee claims, First, any form of metallic binder adapted pte ryan 
fold of a sheet or sheets, and formed with a loop or slot, or so 8 nape as 
pores loop or slot when inserted in the sheet, for the purpose described. 
, yes the adaptation to portfolios, or cases, of cords, tapes, or band, of 
peer jeather, textile fabric, or other suitable material, and of the 
= rs shewn in the drawings (or any modification thereof) to suit the various 
ee at which may be used for the tapes for the purpose or purposes 
ribed. 5 
mo F. SUTHERLAND, King William-street, London, ** Umbrelias.”—Dated 


ail. 
20 ° “a — nd . 
invention relates, First, to the sticks of al ly. 
thod ther the tips of the ribs of umbrellas. As regards the 
= = eae Py od = consists in muking the same enlarged at 
3 (for the purpose of presenting a more elegant appearance 
ny is rolled ig And as regards the tips or ribs the inventor 








hold together the ribs b 
poses to employ a sliding metal cap to embrace and he r 7 
the tips thereof when the umbrella is closed. - Not with. 


2412. C. H. CHADBURN, Liverpool, “‘ Movable door screens.”—Dated ‘20th 
‘ , 1866, 


has for its ect certain arrangements whereby curtain 
aaa poe em are A... drawn on the opening of the door to which 
they are fitted for the purpose of privacy, or to counteract or partially counter- 
draughts when the door is open, and several modifications of the apparatus 
pas be so arranged that the curtain is spread out when the door is closed, and 
fe folded to the back of the door when open.—Not proceeded with, 
2419. G. 0. GOODAY, Chelmsford, “* Improvements in the manufacture of thatch 
and in machines or machinery for producing the same.” — Dated \st Septem- 





ncaa the first part of this invention is to produce thatch of straw, or 
other suitable stuff, of any required width in lengths, the thickness being | 
varied as required for covering ricks, buildings, and other purposes, bound, | 
sewn, or stitched at the sides or sides and centre as may b2 found neges<ary, | 
go as to form a kind of matting capable of being rolled up for poriability. The | 
patentee takes straw or other suitable material, and lays it evenly upon a table 
or feed board in a horizontal or inclined position, fitted with ‘eed rollers in 
front of, upon, or above and below the same, between which rollers or spikes | 
the straw or other stuff is pressed, and the material moved downward or 
forward tii it passes under, in front, or behind a suitable sewing machine, and | 
is bound, sewn, or sticched together, the edges being afterwards cut to give it a 
uniform width if required. The stitching may be done by needles or hooks, or 
by sewing machines of the ordinary construction, but in order to obviate the 
necessity for pasxing the thatch or matting or other material over the table 
more than once, the patentee proposes to employ a sewing machine constracted 
as follows:—In suliable standa:ds at each side of the table he mounts a 
wansverse shaft, which he denominates the needle shaft. Upon this shaft he 
fits two of more cams or eccentrics, which can be adjusted or fixed in any re- 
quired position thereon ; and to the rings or collars uf these cams or eccentrics, 
which can also be adjusted and fixed thereon, he fits suitably formed needles for 
carrying the sewing material; the needle shaft may be turned by a crank or 
pulley at the end where it is fitted with a ratchet whee! and pawl for moving 
the feed roller oc roliers, round which the spiked band before mentioned travel ; 
the upper neelies work through a transverse slot in the table, and are fitted 
with guides adjastable upon @ transverse carrier and the lower needles with 
their respective hooks are also adjustable. The lower needles are also fiited 
upo? a transverse bar or slide for that purpose, their number and position 
being regulated thereon by that of the upper needies as required. The motion 
of the lower ueetle oar may be given by aay suitable siechanism ; the double 
or multiple and adjusting needle machine thus formed may also be used ‘or 
other purposes, such, fur instance, as sewing together at one operation the 
two opposite edges or edges and ends of any material for the formation 
of bands, sacks, and the like, or for such other purposes as it may be found 
ava‘labie. A machine constructed upon the multiple needle plan, which con- 
atitates one of the improvemen's, may have one or inore of the needles to slide or 
travel laterally by hend or by self-acting ratchet-heated screw, or other 
mechanical equivalent, for giving the slide motion while the material to be 
sewn or stitched is passing through the ma_hine, and thus regular or irregular 
lines of a diagonal, zig-zag, waved, or curved furm or forms may be produced 
without moving the materia! sewn otherwise than in a direct line 
2421. J. MARSH, Dukinfield, Cheshire, “ Lubricating vertical spindles or shafis.’ 

—A communication, — Dated 2\st September, 1866 

This invention is designed for the purpose of lu»ricating the bearings or 

bolsters supporting revolving vertical spindles or shafts. The improved method 






of \wb-icaing such vertical bearings is effected by means of the cap lary 
attractom of a fibrous cord, one part of which is immersed in oi] or otver 
liqud lubricas: the other part being in contact with the rotating shaft, the 


lubricant passing aw, the cord from the lubricant reservoir to the bearing. 
The apparatus consists of a reseewnir for the lubricant trom which a tube or a 
numer of tabes extend, and in this reservuts ihe ands of a cord or number of 
cords are immersed, eich cord paxsing through a Lube to each bolster or bearing, 


down the interior surface of which it passes emerging at the sot om, the cord 
being in constant contact with the revolving spindle, and as it rotates is 
supplie! with lubricant from the reservoir. <A spiral groove is formed in the 


spintle or ah aft at that part whch is embraced by the bearing al mg which 
groove the lubricant passes, and by which means it is distributed vertically over 
the ‘rictional surface.— Not proceeded with. 


2422. G. 


DAVIES, Serle-street, Lincoln's-inn-fields, London, “* An improved 


fabric to be used for the manufacture of driving belts, hose, d&c.”’-—A commu - 
‘nication, --Dated 2\st September, 1866. 

This invension consisis in the production of a fabric composed of wires in- 
terwoven with cotton or hemp threads, or threads of other fiorous mater al, 
the fabric thus made being used for driving belts, hose, other tubing, and tor 
other useful purposes.- Not proceeded with. 

2424. 43. STUART, Sheffield, ** Breech-loading fire-arms.” —Dated 21st September, 
1866. 

The patentee claims, First, the system of making the rear of the barrel of a 
sphericil or partly spherical form, and employing a spherical breech- piece 
slightly eccentric to its trununions or axis, or a bre ech-piece formed similar to a 





gradually widening and lengthening volute, each breeca-piece having a bore, 
which cin ve placed in line with the barrel for the admission of the charge and 
sold parts for hermetically closing the breech. Secontiy, the wedge shaped 
slots and blocs in the rear part of the breech for enabling the bree h-piece io 
be seated in the concave end of the breech, and the internal and exiernal 
screwed rings for Keeping the blocks tight in their places, as described 

2425. W. (LARK, Chancery-lane, London, “ Machine for setting and distri | 

buting types." —A communication.— Dated 41st September, ise6 


Th s invention consists, First, in the peculiar mechanism employed for lif.ing 
up the successive lines of type, whereby the construction of the machine is 
simplided and its operation improved. Secondly in the arrangemeut of a lip 


on the lifting gate in combination with reciprocating slides under the bottom 
of the galiey in such a manner that in distributing leated matter the leads are 
separated from the succee ting lines by the action of the projecting hp on the 
gate, and by the slide said leads are prevented from dropping down pre- 
maturely. Thirdly, in the peculiar means employed for separating each type 
from the line ty the combined action of a gradually receding slide, and an 
oscillating hammer which loosens the type from the line and s¢ parates it 
therefrom as the slide has opened a sufficiet distance to allow the -aid type 


. to pass into the firs: compartment of the trial rack. Fourthly, in the arrange- | 
ment of a detached comb in combination with the forwarding and trial rack in 
such a manner that the operation of transferring the types trom the type 
channel to the proper niche in the trial rack is rendered sure. F.fthly, in 
making the plungers in the forwarding rack yielding, sp that the same can 
accommodate themselves to the thickness of the type. Sixthly, in the arrange- 
Ment of a stop motion in combination with the reciprocating com» forwarding 
and trial rack in such a manner that if the comb fails to opera‘e the main 
shaft of the distributing mechanism is disengaged from the driving power and 
damage to the types or to the machinery is avoided. Seventhly, in the arrange- | 
Ment of an oscillating Laminer in combination with the forwarding and trial 
case in such a manner that by the action of said hammer those types which 
do «tick in the trial rack are knocked down and the operation of the machine 
is no’ liable to be disturbed from that cause. Eighthly, in the arrangement of 
Springs on the sides of the type cases for the purpose of keeping the types in an | 
Upright positios. Ninthly, in the arrangement of two shuttles in combination 
with the clamp which receives the types from the type cases in the type-setting 
=eclianism, and fro» which said types are transferred to the type channel in 
suc. a manner that the effect of that part of the machine 1s doubled, and the 
Operaton of setting ty pes is materially facilitated Tenthly, in the arransement 
of @ sprire clutch in combnation with the cog-wheel and shaft thai serves to 
impart motien to the shuttles in such a manner that in case one of the shuttles 
Meets with an shstruction said cog-wheel is disengaged from its shaft, and 
damage to the Ma-hine is avoided. Eleventhly, in the arrangement of a 
rising and falling cage in combination with the toes, which are operated by 
depressing the keys in composing in such a manner that the operation of raising 
the types from the type cases I> affected automatically by the machine instead 
of by hand, as heretotore. Twelftury jn the arrangement of a spring pro- 
tector in combination with the type ease> in such a manner that the types in 
Said cases are held down and prevented from Tsing accide itally, which would 
Cause a disturbance in the correct operation of the wechine, and, at the same 
time by lifting the protector the lines of type are free vu pass under the 
same. 





A New stone pulpit has been brought into use in Ely Cathedral, 
and = restoration of the great western entrance has been com- 
menced, 


THE ENGINEER. 


403 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

Pic Iron: Fair Demand for Forest of Dean and Shropshire 
Brands; Other Kinds Dull: Stocks in the Hands of Con- 
sumers Low: Prices under those of the Early Part of Last 
Quarter—FinisHeD Iron: But Little Sale: Good Iron most 
Inquired for: Inquiry for Iron for Hardwares Languid— A 
DEPUTATION TO GO TO THE HOME SECRETARY ‘RESPECTING ‘THE 
Recent Decision IN THE CaSE OF ReEGINA v, Cope — THE 
Factory Acts: Still Occupying Much Attention: The Points in 
achich the Bills will Affect the Iron Trade: The Propositions of 
the Iron Trade upon those Points: Deputation to the Home 
Secretary to Present the Propositions; Remarks of the Home 
Secretary —-StaTE’ OF THE HARDWARE TRADES—REMARKS ON 
THE FaiuuReE oF THE CHAIN CABLE Act or 1864- LETTER ON 
THE EXPLOSION OF BOILERS—-BoaRD OF TRADE RETURNS: Metals 
and Hardwares Specified—CoaL: No Change to Note—Mine& 
AGENTS AND THEIR GRIEVANCES—A MAN anD 4 Boy KILLED 
BY “ CHOKE-DAMP.” 

AGENTS who are selling Forest of Dean and best Gontever 

iron report that the houses they represent are full of orders. This 

state of things is due, in great part, to the excellent demand that 
now exists for tin-plates. Oertain classes of hematites are also in 
considerable request, owing, chiefly, to the current somewhat 
heavy demand made by the works in the north, where many of 
the rails for Russia that have recently been ordered are now 
being rolled. In other respects the demand for pigs has subsided 
from the partial activity that sprang up about three weeks or a 
fortnight ago. Orders are still being given out, but the character 
of the demand may be inferred from the fact, that of the last half- 
dozen orders obtained by a vendor who was on ’Change here to-day, 
the highest quantity in any ove lot was 100 tons. Nevertheless, 
stocks are so low in the hands of consumers that even when fifty 


| tons are ordered, the instructions are to despatch it, if possible, on 


the day of the order ; and such transactions are taking place on 
behalf of firms to whom sellers of pigs would readily send a thou- 
sand tons if the firms would only order as much. The prices are 


| tolerably firm, but, in many cases, they are slightly under the 


quotations of the early part of last quarter. — 
The demand for finished iron, such as it is, indicates a similar 





| 


state of things in reference to stocks to that we have recorded | 


respecting the pig iron trade. — : 
specification to the mills, require that the iron, however small 
may b: the quantity demanded, shall be delivered with all 
promptitude. The orders coming in are of a huckstering class, 
and they embrace most of the descriptions made im this district. 
Really good iron is in most request ; yet at the works where this 
is produced scarcely four days’ time a week can be put in; and 
one works whose quality has a wide reputation did not resume 
operations during the whole of last week. Excepting for the manu- 
facture of railway fastenings the merchants report a languid inquiry 
on the part of the hardware makers. The galvanisers, too, are shorter 
of orders than they have been for many months past. At about this 
time of the year they are usually busy, especially in the corrugated 
sheet trade for roofing, alike for the home und the continental 
markets ; but the falling off in that department of their trade is 
now most conspicuous. The sheet mills are feeling the depression 
in the galvanising trade very much. Hoops and best nail rods are 
in tolerable request, but strips are much less inquired for, owing 
to the sale of gas tubes having fallen off for the season. 

boiler plates are in slightly better request, as well for new boilers 
as for repairs; but ship-plates orders are still out of the market, 
and girder plates and angles are in merely demand cnough to 
yrove that-the bridge yards are not altogether devoid of work. 
Nothing is now going to the United States, nor has scarcely any- 
thing been shipped these three weeks. No large inquiries are now 
in the market upon account, even of India, which has lately been 
taking more finished iron of miscellaneous kind than any other 
market excepting the United States. The Board of Trade returns 


Merchants, when they send a | 





women, and that four-and-twenty hours’ clear notice shall be 
given of those days to be consideredasholidays. That the hirer 
shall be considered the person with whom the actual contract is 
entered into, whether the employer or a sub-contractor, and he 
shall be responsible for any dereliction of the Act, and subject 
to pains and penalties therefrom. That the owner or ier 
of any work employing children under twelve years of age 8 
give notice to the Secretary of State for the Home oY 
requesting him to consider such work as a factory, and s 
submit to inspection under the Factory Act, and comply with all 
requisitions therein as to half time, educational certifica' 
medical certificates, &c. That the provisions of the Act sh 
not come into operation for months after the jing 
of the Act. That no inspector or sub-inspector shall have a 
power to enter works, unless properly appointed by the 

of State, and that no refusal to ins be considered as su 
Fee ay a Lp soft apne i te ma 
the of such inspector as to tmen' person. 

The interview at which the ovonatiene were submitted to 
the Home Secretary (Mr. 8S. H. Walpole) was held on Monday. 
There were present :— The Right Hon. C. P. Villiers, the t 
Hon. C. B. Adderley, Mr. Grenfell, Mr. Dillwyn, Mr. Beeeroft, 
Mr. Beaumont, Mr. Gower, Colonel Duncombe, Mr. 0. F. 

Mr. F. Millbanke, Mr. Headlam, Mr. Cowen, Mr. W. O. 
Foster, Mr. H. W. Poley, Mr. W. 8. Allen, and Mr. Weguelin. 
secretary, of the South Staffordshire Ironmasters’ Association ; 
Mr. Wragge, chairman of the North Staffordshire trade; Mr. 
Jas. ins, chairman of the North of England trade ; Mr. 
Wood (chairman) and Messrs. Gilbertson, Flower, and Charles 
Conway, representing the tin-plate trade ; and Messrs. W. Mathews, 
J. Hartley, J. P. Hunt, . M. Sparrow, George Barker, F. 
Smith, and George Barker, all of South Staffordshire, F. Smi 
t to the Earl of Dudley ; Robert Heath, and W. Uda 
North Staffordshire; Thomas Horton, Shropshire; and T W. Rit- 


; son, and J. O. Butler, of Leeds. The Right Hon. C. P. Villiers 


introduced the deputation, and, in doing so, pointed out to Mr. 
Walpole that, as he was advised, the Factory Acts Extension Bill 
was not applicable, in its present form, to the iron and tin-plate 
trades ; but that, with certain modifications, it might be made 
suitable. He suggested, on behalf of the deputation, that the 
bill should be sent to a select committee for further or 
Mr. W. Mathews, who followed, contended that it was extremely 
objectionable to legislate upon such evidence as had been collected 
by the Children’s Eurployment Commission, and published in 
their report. Many of the statements made in the report were 
incorrect; not so much from intention as, probably, from the want 
of proper means of em mayerse Bearing this in mind, he con- 
sid and was di to state that interference on such par- 
tial evidence would be injudicious and improper. Examining ‘the 
bill in detail, Mr. Mathews pointed out that it would most likely 
have the effect of dispensing with juvenile labour altogether. He 


| likewise condemned the proposed Saturday half-holiday; pointing 


| out that, in the majority of instances, Monda: 





showing a falling off in the value of iron and unwrought steel sent | 


away in March this year of £71,000 as compared with March last 
year, must be read with the fact before the mind of the reader 
that finished iron is now from 20s. to 25s. lower in price than it 
was a twelvemonth ago. 
ever, account for more than a small part of the total falling off 
mentioned. 

The legislation of Parliament, with a view to the applying of 


This reduction in price will not, how- | 


the principles of the Factory Act to this district, amongst others, | 


continues to occasion much discussion in the trade. The com- 
mittee, which was appointed at the conference held under the 
inspiration of the lord-lieutenants of Stafford and Worcester, 
has, together with the Wolverhampton Chamber of Commerce, 


| agreed upon a series of resolutions jointly, which it has been 


arranged shall be presented by each respectively to the Home 
Secretary. These resolutions affect chiefly the hardware trades; 
but the Earl of Lichfield, who presided at the meeting of the 
joint committee, and the Rev. R. H. Sandford, her Majesty's 
Inspector of Schools for the district, were anxious to obtain the 
views of the meeting upon the question of the age at which boys 
should be introduced into ironworks. Both these gentlemen were 
quite aware that the masters were taking separate action, and it 
was explained that they were not desirous of acting with the 
chambers of commerce, wishing by their own separate organisation 
te consider those portions of the bill which affected only them- 
selves. The opinion of the meeting was, however, pressed for. 
When it was obtained it was to the effect that fourteen years of 
age was the age at which boys should commence to work night and 
day alternately in the mills and forges. This age, it will be 
remembered, is two years above that at which the ironmasters 


themselves maintained that boys may safely be introduced into | 


the works. As may be imagined, some rather plain expressions of 
opinion are now heard relative to the course which the gentlemen 
unconnected with the iron trade are pursuing upon a matter 
affecting the iron trade exclusively, and particularly after those 


gentlemen were aware of the views which the ironmasters them- | 


selves entertained. 
Meetings have been held in different parts of the district to 
ascertain the views of the operatives upon the proposed legislation. 


| The nailers have come to the conclusion that no child should com- 


mence work at an earlier age than ten, between which time and 
thirteen they should be employed only half time. In Wolver- 
hampton the operatives were warmly in favour of the Act, but 
differed in their views as to the age at which children should 
commence to work. Ultimately nine years was accepted for 
factories and twelve for ironworks. 

The points in which the bills before Parliament will affect the 


iron trade are as follows:—Half-time system for children under | 


thirteen years of age; half-holidays for women and young persons; 
meal times simultaneously for all except puddlers; no Sunday 
work for women and young persons; young persons to work only 
six nights per fortnight; liability of employers for improper appli- 
cation of juvenile labour; medical certificates; clock exposed for 
hours of labour, as defined by Acts and modifications as annexed 
in schedules, temporary and permanent; inspectors, sub-inspectors, 
and police supervision, and their power of inflicting fines. 

The propositions of the iron trade upon these points are, 
Ist, that all above twelve years of age should come under the 
category of young persons; 2nd, that ironworks proper and 
blast furnaces should be free from any leglislative enactment re- 
specting inspection for all persons more than twelve years of age, 
by and those passed in the general bill, as follows:—All young persons 
and women shall have one half-holiday per week. No young person 





is already a com- 
lete holiday to the bulk of persons employed in the iron trade. 
Mr. Wragge, having spoken in similar terms, Mr. Gilbertson ex- 
lained the objections entertained by the tin-plate trade. ' Mr. 
roft, M.P., then made a few observations; after which, Mr. 

W. H. Sparrow went carefuily through the details of the bill, 
and explained to Mr. Walpole its probable effect upon the iron 
trade as regards both employers and workpeople. Mr. Walter 
Williams, jun., then handed to Mr. Walpo'e the modifications 
proposed by the iron trade, and which we have given above. Mr. 
Williams also called attention to the extent and importance of the 
industry to which the bill applied, the number of ironworkers 
being returned at not less than 230,000 in the census of 1861. He 
also expressed a decided apprehension that the projected restric- 
tions would tend to increase the cost of production in the manu- 
facture of iron, and would thus re-act prejudicially upon the inte- 
rests of masters and workmen alike. r. Walpole, who listened 


| most attentively to the statements of the various speakers, said 


that he would carefully consider the representations made on be- 
half of the iron trade, and the modifications contained in the 
per submitted to him. He could not say positively when the 
ill would go into committee. This terminated the proceedings 
of the interview. 

Last night (Thursday) Mr. Walpole was to have stated when he 
would go into committee upon the bill. The remarks of ‘the 
Secretary of State will be read with interest by all employers of 
labour; for unless a considerable alteration is made in the Work- 
shops’ Bill, that measure will prove of much wider application 
than is at present generally conceived. z 

The hardware trades of this district continue without much 
animation, and in some instances the inactivity is even more 
noticeable than before the Easter recess. The only orders of 
importance distributed since our report have been for the Russian 
market, and principally for steel tools and engineering ironware. 
The South American demand for shelf goods is being pretty well 
maintained, but the United States and Colonial inquires continue 
remarkably sluggish. The improved aspect of the Luxembu 
difficulty has brightened the prospects of the continental trade, an 
as the restoration of commercial confidence progresses we may 
hope for a steady improvement in the home demand. Prices of 
raw material used in the manufacture of the district conunue 
without much alteration. Spelter has improved 10s. per ton., 
being steady at £21 10s, Lead is in better demand at lasts week's 
prices. Tin, however, is easier at £84 forc.sh. Copper is not in 
much request, and parcels of tough cake have been sold this week 
as low as £76, and best selected £78 per ton. There is nothing 
new to report as to the trades in the several localities here. 

Relative to one branch of trade, that of the chain cable and 
anchor making, a letter appears in another column in which the 
cause of the utter failure of the Testing Act of 1864 is clearly set 
forth. There can be no doubt whatever, but that the chain makers 
are alike to turn out an article which shall just stand the test and 
scarcely more than 10 per cent. over it. The fault, however, as 
Mr. Bayliss shows is not theirs. The complaint should lie at the 
doors of the buyers who in ordering ask for ‘* lowest prices to 
stand Government test.” The makers of the iron are almost as 


| clever as the chain makers, for in replying to the inquiry for iron 


shall work more than seven nights per fortnight, nor work in the | 


preceding or succeeding day, unless for such period as is required 
to make - for lost time through accident. That four whole 
holidays s 


all be given in the year to all young persons and 


to stand the Goverment test, furnish an article which whilst they 
will not guarantee it, yet they know it will about accomplish the 
object desired, and no more. Iron of this quality is coming into 
this neighbourhood from South Wales at 6s. 3d. per cwt. The 
other expences connected with the manufacture, proving, and 
delivery of thechain, rans the cable up to Ils. 3d. per ewt. sup- 

sing that the manufacturer hasa profit of only 6d. per ewt. It is, 
ee th a fact that cables are now being sold in Liverpool at 
10s. 6d. percwt. How, under these circumstances, a different result 
can be expected than is known to have been arrived at, it is diffi- 
cult to understand. 

There is also another letter gst the corr jence of THE 
ENGINEER upon another subject, which is still engaging some at- 
tention, namely, the explosion of boilers. It will be seen that 
Mr. W. Gerhard, of Wolverhampton, proy 
theory as an elucidation of certain accidents of the class named 
which have heretofore occurred. P 

The mine agents complain that they have of late been subjected 
to avery exceptional reading of many of the colliery regulations, 
and that the establishment of an incorporated association for the 
protection of their interests has been regarded with much dis- 
favour in what is termed ‘‘certain quarters.” We understand 
that they are about to wait upon the Home Secretary on the 
subject of the recent decision, to press for an investigation which 
will also include other matters connected with colliery inspection 
and the interpretation of the special rules. 

On Wednesday week last a man named Wood anda boy named 
Jones, were suffocated by choke-damp in Messrs. Cochrane, and 
Co.’s, Hurst Colliery, Dudley, by descending a pit, in the bottom of 
which a quantity of ‘‘damp” had collected. 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tae Iron TraDE: The East Indian Orders Secured by Welsh 
Houses : Rail Competitions: Continental Advices More Favour- 
able: The Ew n Markets: Railway Extensions: The Difi- 
culties of the Home Railway Companies: Improvement in the 
Miscellaneous Demand: Bars and Plates IRON FOR THE 
PALLISER SHOT OBTAINED FROM THE EBBW VALE WoRKS— 
Try PLates--STEAM AND HovusE CoAL TRADES—DISPUTE AT 
THE Capce CoLLIERY: An Instance of the Working of Trade 
Unions -THE GARTH SHEET IRON COMPANY’s WORKS. 

Tue position of the iron trade has not varied in any material 

degree since last week’s report. As was generally expected, the 

orders for railway iron on East Indian account were secured for 

South Wales, the total being, it a 14,000 tons; and the same 

were dividend between two Welsh houses. The chairs went to the 


quality, delivered, per wagon, 13s.; steamboat, per 24 cwt., 10s. 6d. 
tol 


The advices of coal shipments at the principal ports again 
show an amount somewhat in excess of the corresponding week of 
last year. 

meeting of directors of the Glasgow Chamber of C 





A 
was held on Thursday last, Alexander Ronaldson, -» in the 
chair. The committee on banking and currency submi @ report 


in which they stated at some length their reasons for thinking that 
the removal of all restrictions in bauking and issue, so as to allow 
of the formation of large joint stock bavks throughout the United 
Kingdom, is the true remedy for the great fluctuations in the rate 
of discount which have of late years proved ruinous to the com- 
merce of this country. The same committee likewise reported upon 
@ paper prepared by a committee of the Birmingham Chamber of 
Commerce on the Bank Act of 1844, and sent to the Glasgow 
Chamber, with a circular letter inviting an expression of opinion 
upon certain propositions, with respect to which the committee 
simply recommended that banking business in England should be 

leased from legislative control, so that large joint stock banks 





North of England, toa Middlesborough firm. In rail petiti 
Welsh makers are as « rule successful, and both in _— and quality 
they are not easily defeated, for it may be truly said-that this is the 
branch of the trade they cultivate above all others. Business looks 
upon the whole healthier, the dark clouds of the last few months 
are one by one disappearing, and it is evident that requirements 
will increase, and that considerably, unless transactions are interfered 
with by some unforeseen complications. Continental advices are more 
favourable this week, and the Luxembourg Ity, despite the 
threatening attitude it once assumed, appears to be in a fair way for 
asettlement. With peace on the Continent there cannot bs a doubt 
that the European markets will be rather important customers for 
iron, as vast railway extensions are talked of in Prussia, Germany, 
&c., and also extensive new industrial undertakings. The home 
railway companies are not getting over their troubles as easily, or 
as soon as many expected, and the distrust evinced in railway 
securities of all descriptions does not seem to be in the least abated. 
So long as this want of confidence continues, nothing like activity 
can be looked forward to in home business, for the railway com- 
os are the mainstay of that branch, in so far at least as this 

istrict is concerned. improvement in the Tt for miscel- 
laneous qualities is maintained, and pigs, as remarked last week, are 
selling better. Bars command a moderate inquiry, and for plates 
the market remains without change. 

It may not be generally known that the iron for the Palliser shot is 


obtained exelusively from the Ebbw Vale Company’s works, Mon- | ment, which showed @ very satislactory state of matters. The 


mouthshire. What renders the company’s iron peculiarly fitted for the 
manufacture of the shot is the mixture of spathose ore which it con- 
tains, and which it appears is not possessed by any other iron-making 
firm in thekiagdom. This spathose ore is obtained from the Brendon 

ills, Somersetshire, aud the deposit was discovered by the late 


eminent geologist, Mr. Ebenezer Rogers, of Abercarn, and after- | 


eased to Mr. Thomas Brown, on the behalf of the Ebbw 
Vale Co. 

In tin plates business is tolerably good, and buyers are making 
average purchases. 

Owing to the more favourable weather coal merchants have been 
able to ship larger quantities of coal than during the previous week, 
although trade has by no means resumed its ordinary normal state. 
There has been an increase in thenumber of arrivals since Saturday, 
and in a week or two, with a continuance of the present weather, it 
is not expected that there will be much scarcity of tonnage. Con- 
tlnental houses are ordering pretty freely, while ‘the various naval | 
stations abroad are taking about the usual quantity. 

A dispute has just arisen at the Coedcce Colliery, Pontypridd, 
which gives a pretty fair illustration of the monstrous d:spotism 
exercised by trade unions. An engine driver, named Jones, was 
discharged by Mr. Williams, the manager, for wisconduct, and 
another engineman, also named Jones, was engaged in his place. 
Jones No. 2 did not happen to be an unionist, but he had an 
excellent character for a period of over twenty years. The colliers, 
however, cared nothing for character or practical experience, the 
must have an unionist at all hazards, and they decline to wor 
with thenew man. Every effort at an arrangement having failed, 
a number of the hands were summoned before the magistrates for 
leaving their work without notice, and iu the cases heard the jus- 
tices directed the wages of the defendants to be forfeited. This 
mild decision brought about a consultation between the solicitors, 
and the result was that terms were agreed upon; the men to for- 
feit £100 out of £250 wages due to them, and to resume work with 
the new engine driver. Almost as soon as the compromise was 
agreed to, it was repudiated, and twenty-eight more of the hands 
were brought before the Pontypridd magistrates, and the evidence 
showed that the discharged engineman had been guilty of drunken- 
ness while on duty several times, whilst the new man is sober, 
careful, and thoroughly practical. Nine of the defendants were 
each committed for fourteen days with hard labour, and the magis- 
trates informed them that this did not purge the offence; on the 
contrary, they would be liable to be sent back again until they 
worked out their proper notice. The remaining nineteen cases 
were adjourned for a week to give the men one more opportunity of 
coming to an arrangement. A more striking instance could not 
possibly be adduced of the injurious working of trade unions, and 
it is only another proof that legislative interference is urgently 
called for to protect employers from thé machinations and despotisin 
of such combinations. 

The Garth Sheet Iron Company’s works situated at Rhiwderin, 
Monmouthshire, will commence operations in a few days, 








SCOTLAND : ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 


THE GLascow Pic IRoN MARKET—MANUFACTURED IRON—THE 
CoaL TRADE — MEETING OF THE GLASGOW CHAMBER OF 
COMMERCE — MEETING OF THE INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS IN ScOTLAND—SHIPBUILDING-YARD SALE— 


could be instituted in London and the provinces, These banks, 
having their issue secured by paid-up capital, and further checked 
by a system of bi-weekly, or even daily exchanges, would s ily 
absorb or extinguish banks of doubtful stability, command the con- 
fidence of the public, and exhibit more fully the benefits which free 

is yet destined to confer upon the nation. On the motion of 
Mr. Arthur it was to adopt the reports and circulate them 
among the various bers of commerce over the country. A 
blue book containing Observations on the admeasurement of the 
tonnage of steamers and sailing — which had been sent down 
by the Board of Trade, was remitted to Messrs. Smith, Roxburgh, 
and Ramsay for consideration and report. The other business was 
of minor importance. 

On Wednesday evening the annual general meeting of the Insti- 
tution of Engineers and Shipbuilders in Scotland was held in the 
Hall, 204, George-street, Glasgow, J. G. Lawrie, -, in the chair. 
Messrs. Alfred Wheatley, North British Railway, Edinburgh, and 
Thomas Adams, Adelphi, London, were unanimously elected mem- 
bers. Thereafter office-bearers for the eleventh session, 1867—68, 
were elected, as follows:—J. M. Gale, Esq., president; Messrs. W. 
Simons, W. M. Neilson, and Professor nkine, vice-presidents 
Messrs. J. G. Lawrie, D. Rowan, E. Hunt, H. H. Maclure, A. 
Matheson, A. Inglis, J. Brownlee, James R. Napier, A. Gilcbrist, 
and Jobn Ferguson, councillors; Mr. Jas. Hamilton, treasurer, 
Mr. D. M Call, the treasurer, presented his annual financial state- 


“ Institution” Medal, for the best paper read during session 1565—66, 
was awarded to Mr. James Robertson, for his paper on ‘“ Fric- 
tional Screw Motions ;” and the “‘ Marine Engineering ” medal, for 
the best paper read during session 1865—66, on that particular sub- 
ject, was unanimously awarded to Mr. N. Barnaby, Assistant Con- 
structor of the Royal Navy, for his paper on “ The Connection of 
Plates of Iron and Steel in Shipbuilding.” Mr. Thomas Hoey read an 
interesting paper on “ An Improved Mode of Collecting, Removing, 
and Applying Town Sewage, and Apparatus for Effecting the same ;” 
and explained, by diagram and model, his plans for greatly saving 
water and manufacturing manure for agricultural purposes. A 
lively discussion followed, and at its close a vote of thanks was 
passed to Mr. Hoey for his paper. The institution adjourned for 
a fortnigbt, when the present session will be closed. 

The Victoria building yard, recently in possession of Messrs. 
Denny and Rankin, shipbuilders, Dumbarton, was on Tuesday trans- 
ferred to Messrs. Denny and Brothers, shipbuilders, Dumbarton, who 
hve purchased the whole planton the premises. 

The stocks of pig-iron in the Coatbridge district are decreasing 
rapidly. At several of the works they are very low, the demand 
apparently being ahead of thesupply. Wears glad to notice that 
another furpace has been put on blast at Gartsherrie, and other two 
are at present undergoing the drying process, evidently in prepara- 
tion to be put on blast also. When we take into account the fact 
that every furnace requires the labour of upwards of 250 men of all 
classes, consisting of colliers, miners, and furnace-men, &., the 
additional employment thus ‘caused must add to the general pros- 
perity of the district. 

The malleable iron trade is stiil ina backward state. Orders 
are not over abandant, and the prices for the various descrip- 
tions are not very remunerative. The keen competition that exists 
between English and Scotch manufacturers has a strong tendency 


| to keep down the rates. The general complaint in the district is in 


accordance with a dull demand for almost all kinds of malleable 
iron. 

As a general rule, the miners and colliers depend in a great 

on the d d for iron of every class, and are affected in 
their labour accordingly. We are informed that in consequence of 
aslight revival of trade in Cornwall a number of the Cornish 
miners—not those who were engaged for a twelvemonth, but some 
who arrived after the others had got employment—left this locality 
for Cornwall last week. 

A large and influential meeting of miners was held at Hamilton 
on the 29th ult. Thirty-nine delegates were present on the occa- 
sion, representing the most important mining districts in Scotland. 
A resolution was agreed to, that a subscription should be levied 
amongst the coal miners throughout the kingdom, so as they might 
be placed in a position to combat successfully the efforts that were 
being made to reduce the men’s wages ; and it was also resolved 
that, should any further attempt be made in the same way, the men 
are determined to resist such reduction, or attempted reduction, to 
the last extremity. The feeling of the meetin; was very strong 
and whilst the resolutions were thoroughly discussed, unanimity 
was observable on all the leading points. Mr. James McNee was 
appointed to report the matter to the men in the Glasgow district ; 
and probably action will shortly be taken by the men in it. 


The new screw steamer “ Sunshine,” built by Messr3. Laurence, 





| Hill, and Co., Port Glasgow, and engined by Messrs. Rankin an 


Blackmore, Greenock, recently went down the river on a trial trip, 
with very satisfactory results, having run the distance between the 





STATE OF THE Pic IRoN AND MALLEABLE IRON TRADE IN 

COATBRIDGE — MINERS AND COLLIERS — TRIAL TRIP OF THE 

SUNSHINE, 
In pig iron there has been little change during the week, the price 
fluctuating between 51s. 7}d. and 52s. cash. ‘To-day (Wednesday) 
a few lots changed hands at 52s. cash, and 52s. 3d. one month, 
closing firm at the following quotations:—Pig iron, mixed Nos., 
warrants, 52s. to 52s, 13d.; No. 1, g.m.b., 533. to 53s. 3d.; No. 3, 
52s. to 52s. 3d.: Garteherrie, No. 1, 65s. ; Coltness, No. 1, 64s. ; 
Glengarnock (at Ardrossan), No. 1, 61s. 

The shipments of the week amount to nearly twice the quantity | 

of the corresponding week of last year. | 
¢ market for manufactured iron continues without animation, | 
and prices are easier rather than otherwise, although quotations are 
nominally the same. In bar there is not yet sufficient demand to 
keep the works fully employed; some of the makers are working 
short time, and others are reducing the number of their hands, so 
as to conform to circumstances. In shipbuilding iron there is still 
a great want of orders, and during last week we hear of even lower 
= than ever in this department. Greenock and Dumbarton 
ve now got some large vessels in hand, and if we could say the 
same of the builders nearer Glasgow we might soon expect an im- 
aie in prices. We quote the following as current rates:— 
irst common bars, £7 10s.; second ditto, £7 to £7 2s. 6d.; nail 
rods, £7 15s.; angle iron, £7 5s. to £8 103.; plates, £8 7s. 6d. to 
£10.; all f.o.b. here, less usual discount. 

Coals continue in fair demand for home use and for export, and 
prices remain steady, as will appear from the following quotations: 
—Coals, main and common hard, for shipping, per ton of 20 cwt., 
laid down, 7s. to 7s. 6d.; best splint, ditto, 8s. to 83. 6d.; Wishaw 
household, for shipping, 8s. to 8s. 6d.; dross, laid down, 4s. 6d. to 
6s.; household, best quality, delivered, per wegon of 24 cwt., 10s. 
to 12s. 6d.; second qualities, per ditto, 93. to 12s.; quarter, best ' 





Lights io 65 minutes ; a speed considerably ove: 12} knots per hour. 
The vessel is 545 tons B.M., and the engines direct-acting, of 125 


| horse-power. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. ) 


LIVERPOOL: Mersey Docks and Harbour Board--THe RatLway 
TRAFFICS—MIDLAND RariLway: Works at Wellingboro’—THE 
Nortu-EasteRN RAILWAY AND THE ENGINE MEN — NorTua- 
Eastern Topics: Launch of a Screw Steamer: Coal Trade of 
the Tyne: Tyne General Engineering Company ( Limited) : New- 
castle and Gateshead Gus Company: The Cleveland Iron Trade 
—Statec oF TRADE AT SHEFFIELD-—-MANCHESTER AND LIVER- 
POOL ON THE TELEGRAPHIC SysTEM—SMOKE AT LEEDS —HULL 
Docks. 


Art the last meeting of the Mersey Docks and Harbour Board, the 
engiveer reported that the north side of the Alfred dock could not 
at present be appropriated to Messrs. Inman’s trade without great 
inconvenience and delay in the completion of the works at Birken- 
head. As an alternative he suggested the new shed and quay of 
the Victoria wharf, which he thought had many advantages to re- 
commend it. 

With the exception of the Lancashire and Yorkshire and the 
Great Northern, the railway companies of the north of England 
have established little or no further progress in their traffic this 
half-year. The Lancashire and Yorkshire acquired in the first 
sixteen weeks ofgthe half-year £697,388, as compared with 
£667,243 in the ¢rresponding period of 1866; the London and 
North-Western £1]756,904 against £1,753,859 ; the Great Northern, 
£582,488 against 4’561,260 ; the Manchester, Sheffield, and Lincoln- 












shire, £311,354 against £314,949; the Midland, £786,018 again. 
£776,504; and the North-Eastern, £1,035,834 against £1,103,107 

It is understood that the Midland Railway Company is abut ¢, 
erect large repairing and fittiug shops at Wellingboro’. 

The strike of the North-Eastern Railway engine-drivers bein, 
virtually at an end, so far as inconvenience to the company 4 
concerned, there has been some talk of calling out the adherents ,; 
the “Union” on the Great Northern, the London and North. 
Western, the Lancashire and Yorkshire, and the Midland systems 
Discretion seems, however, to have proved the better part of valour 
for the present. 

As regards matters in the north, we may note that an iron screw 
steamer for the west coast has been launched from the iron ship- 
——s yard of Messrs. Schlesinger, Davis, and Co., of Wallsend. 
The trade of the Tyne dock is now fully restored, and vessel, 
are loading in their regular turn. The prospects of the northery, 
coal trade look as good as they did a year since. The trad. 
of the Hartlepool district is considered to be improving. Th, 
balance-sheet of the Tyne General Engineering Company (Limited) 
shows a profit to March 31, 1867, of £501, out of which the direc. 
tors recommend a dividend at the rate of 6 percent. per annum, 
free of income tax. The Newcastle and Gateshead Gas Company, 
finding it necessary to extend its works, has a bill pending iu Par. 
liament, in which it seeks for powers to raise an additional sum o/ 
£100,000. The trade for forge pig-iron continues tolerably good ix 
the Cleveland district, and prices of foundry qualities are a shad: 
firmer than they were last weck. Home founders appear to be more 
fully employed. The bar-irou trade is somewhat better, and plates 
and angle iron have been in more request. In rails the tone o/ 
business is scarcely so strong as usual, as many of the orders lately 
given out have been taken by Welsh makers. There is a little ac 
tivity, however, in connection with shipments of rails to Russia, 
Holland, and South America. For shipbuilding iron the demand 
shows no improvement. 

No change of any importance can be noticed in connection wit 
trade matters at Sheffield. The heavy iron trade is moderately 
active. In the South Yorkshire steel works there is plenty doing. 

The Manchester Cha‘nber of Commerce has resolved—but only 
the casting vote of the chairman—to present a petition to tie 

ouse of Commons praying for an inquiry into the desirability o: 
otherwise of the Government taking into its own hands the tel.- 
graphic communication of the country, with a view to affurdinz 
— facilities to the public as well as a reduction of charges. 

he Liverpool Chamber of Commerce has presented a similar peti- 
tion, in which it is contended that a change of 3d. for 20 words, aad 
8d. additional for the address, would be found remunerative. Grea’ 

y, it is pointed out, would result from a suppression of com- 
peting telegraphic administrations. 

Several smoke prosecutions have come on for adjudication befor» 
the Leeds magistrates. The first case was against Messrs. Fai: 
bairn and Watson, who were charged with not having a chimney 
constructed of the proper height. Mr. Curwood stated that an 
arrangement had been entered into, by which the deficienc; 
would be remedied, and the summons was by consent allowed t» 
stand over until May 30th. In two other cases adjournments wer 
also agreed to, as the gentlemen summoned showed a disposition tv 
meet the views of the authorities. ' 

Yesterday week the water of the Humber, Prince’s, and Queens 
docks at Hull was allowed to run out until but 13ft. in the Hamber 
dock, 7ft. in the Prince’s dock, and 5ft. in the Queea’s do-! 
remained, in order to permit some necessary repairs to be made t» 
Mytongate and Whitefriarsgate bridge locks. The docks hay 
since been filled to their usual height. 
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Cxostne or THE Braprorp CaNat.—The waters of this caval, whie!: 
unites with the Leeds and Liverpool i4 the valley of the Aire, abou 
four miles from Bradford, hav oven run—on Wednesday and 0 
Thursday the caual was closed to traffic. An injunction from th 
Court of Queen’s Benvh, involving penalties of £10,000, again~ 
the continuance of the canal in a polluted condition, for its wate 
had loug formed an intolerable nuisance, has led to this result. T 
proprietors, finding no mode of purifying the polluted waters of t 
canal, received as they were from the Bradford brook, have put 
end to further difficulty, so far as the nuisance is concerned, 
ceasing to take water from that the only source, aud have clos 
the canal. 
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THE FRENCH INTERN 

BeroreE proceeding further with our notice of the park 
of the Exhibition we cannot help alluding to what we 
think the main feature in this grand international dis- 
play of industry —the extraordinary advance made by 
France in the mechanical arts. It might have been 
expected that, being in her own country, she would have 
brought forward a greater number of exhibitors than any 
other nation; but the magnificent exposition w ith which she 
dwarfs to insignificance the exhibits of all other countries, 
own included, could never have been antici- 

Copies of our own machines, of course, meet us at 
turn; but there is no lack of originality where im- 
t on our ideas was possible; there is nolack of good 
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every 

provemen 


workmanship; and, above all, there is no lack of good and | 


cheap material. As we have already observed, the com- 
parative increase of mechanical productive power in France 
during the last eleven years marks a higher ratio of im- 
provement than in any similar period in France, or any 
other country. We do not mean to say that the positive 
addition made to the productive power of France in the 
last eleven years deel » or even equals the positive increase 
of productive power in any eleven years of English history, 
but that, comparing what France is now with what France 
was at the time of the Exhibition of 1856, we cannot 
doubt that she has quadrupled the industry, such as it was, 
of which she was capable then; and this is a feat to which 
we know of no parallel. Let our English manufacturer, 
and above all our English workman, henceforward know 
that the race is now neck and neck. What France had 
not she has found, and, with indomitable energy, turned to 
good account. It wants but a continuance of the unhappy 
disagreements daily recurring, and fostered by a class of 
grievance-mongers, who would disgrace any community on 
earth, toturn the scale of commerce in favour of France, make 
her the mart for machinery, leave our workshops empty, 
and perpetuate the self-imposed idleness by which many 
of our misguided countrymen believe that they are now 
forwarding the interests of their class. 

In the pursuit of our description of the park and its 
contents—which we commenced on the 19th April— 
having now exhausted the space occupied exclusively by 
French mechanical and architectural objects, we turn, as 
we have already proposed, to that north-western quarter 


of the park which contains the contributions from England | 


and America. The portion we have thus far described is 
just a quarter of the whole park, and that which we are 
now about to take is the corresponding quarter on the 
left-hand side of the great avenue. In these two 
quarters are concentrated most of the subjects interest- 
ing to engineers outside the building, and indeed a very 
large proportion of the whole engineering exhibit. 
Although the right-hand side of the grand entrance 
supposed to be all devoted to the service of England and 
America, we find that in reality thisis far from being the 
It contains also the productions of Egypt and other 
Eastern nations, and the redundant wealth of France has 
flowed into it, and, in one form or another, occupied many 
a spot which would have been otherwise untenanted—at 
least we presume so, for English exhibitors have naturally 
been loth to build houses in France; so that besides the 
seven large structures erected by our Commission, and 
three buildings for religious purposes, there are scarcely 
any English pavilions. That erected by Messrs. Bunnett 
and Co., showing various forms of. their shutters, and 
within which is the office of Tuk Encrxeer, is one of the 
two or three solitary exceptions to this rule. There are 
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Case, 


no private buildings in the park for English machinery in | 


motion; the Commission buildings being thus disposed of 
—the great Government gun shed and that of the Arm- 
Strong and Whitworth companies, the temporary barrack, 
the fexting-house for apparatus, for lighting and heating 
(wrongly Called “the cottage,” or the “ Queen’s pavilion”), 
the Trinity House electric light, the boiler-house, or terra 
cotta temple, and the greet agricultural shed claim our 
attention. But it is better that we should return to the 
grand entrance; and, starting from that point, take this 
side of the park, as we did the other, and tell our readers 
what is to be seen as we find it. We alluded, when first 
taking our departure from this gate, to the two iron 
buildings with which it is flanked at either side, viz., the 
forge exhibits respectively of the Chatillon and Com- 
mentry Company, and of Messrs. Petin, Gaudet, and Co., 
and mentioned some of their contents. 


Of raw and finished iron we cannot do better than 
begin by noticing the productions of these two first-class 
French establishments. Each of them approach in size 
and extent of operations to the Great usine of Creusot, 
which may safely be pronounced the first of its kind in 
the world; but although their productions and the number 
of men they employ do not fall far short of Messrs. 
Schneider’s works, they are to a certain extent divided in 
their operations, and therefore do not form at first sight 
so striking a picture of industrial activity as is displayed 
at Creusot. 

A marked instance of the facility with which the French | 
character developes large and well-formed organisations is | 
exhibited by these three great houses. Although the total | 
iron production of England is seven or eight times greater 
than that of France, we have no single organisation equal- 
ling in size or extent of production any of these forges, | 
the first of which, Creusot, turns out one-eighth of the | 
whole annual yield of French iron, that of Chatillon and | 
Commentry one-twelfth, and that of Petin, Gaudet, and Co. 
nearly as much as Creusot, which last,'as stated in our recent | 
article on the subject, employs 10,500 workmen, Chatillon, 
8900; Petin, Gaudet, and Co. between 7000 and 8000. It | 
must, however, be observed, that each of these firms supple- 
ment their own large production of iron ore by importation 
from Elba. The |: section of T iron that we have ever 
seen, is shown by the Chatillon forge. . It is as nearly as 
vossible 3ft. Sin. deep, ljin. thick in the web; and lft. | 
Wide across the top and bottom flanges. It is upwards of 
13M. long, and bent to a considerable curve without the | 
slightest sign of injury to the beam. They have also 
another beam, 110ft, Jong, 8sin. deep, and 41in, across the | 
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They show the model of a set of rolls for varying thick- 
| nesses of iron—a system which? many of our readers are 
aware was introduced by Mr. Clay at the Mersey forge 
many years ago, where a mill was erected with a fly-wheel 
| sixty tons weight, cast on the, ground, for rolling bars 
| thickened at the centre to be used as knees in ship- 
| building. An armour plate, about 8in. thick x 15ft. 3in. 
| x 3ft., shown in the Catelan shed, seems a fine specimen of 
its class, but nothing short of the target test can tell the 
real value of these plates. Bessemer rails, ,?;metres; iron 
| wire, upwards of 400 yards long; sundry forms of merchant 
| bar and the usual samples of twisted. iron complete the 
fine exhibition of handicraft shown by this company. 

Messrs. Petin, Gaudet, and Co. begin their exhibit out- 
| side their building with a pile of magnetic oxide of iron 
| from Elba, behind which is a cast steel plate 34}ft. long by 

4lft. wide, weighing about 1 ton 12 ewt.; and near the 

corner of their building is a great steel trunnion ring for a 
| Bessemer converter 9ft. diameter, and weighing about 
| 3 tons 14 ewt. The entrance to their building is flanked by 
| two columns formed of different sections of railway bars, 
| supporting on the capitals, in which the bars are united, 
| samples of the projectiles which they manufacture, The 

first object within their building is a steel gun about 
, 16 tons weight, and 9}in. bore, for the French navy. It is 
| the largest French gun exhibited—in fact, we may say the 
| only large French gun exhibited, as the Ministéres de la 

Guerre have at last opened their shed, and, as we had 
| reason to expect, have with exemplary caution shown to 
| the world nothing of novelty in the way of war material, 
| but of this hereafter. Petin Gaudet’s gun is a smooth- 

bore, 17ft. 6in. long, to our ideas decidedly light in the 
| breech for its calibre, but the most curious point about it 
| as an exhibit is that it is not finished—a breech-loader, it 
| has no breech-loading apparatus, but is simply sheared off 
| at the after end. On inquiry we find that this important 
| part of these weapons is completed in the Imperial fac- 
| tories, and of course no exhibit of it will be made in the 

International Exhibition of 1867. Whether international 

strife may or may not bring them before the world in their 
| completed state this year, it is not within our province to 
| offer an opinion. This at least is clear that the French are 

not of our “advice,” as they would say themselves, in the 
| matter of exhibiting arms, and we are not at all sure that 

we have ourselves chosen the wisest course. Nobody 
| comparing the iron carriage of this gun with that of our 
| Armstrong 9in. ship gun mounted near it, or the 23-ton 
| Woolwich gun in the Government shed, can help seeing 
| that the former would be greatly improved by adaptations 
| displayed in either of the latter, and that if Petin Gaudet’s 
| carriage is to be taken as a fair sample of French iron gun- 
| mounting at present, not a few improvements, taken from 
| Newcastle and Woolwich, will ere long find their way into 
similar French mechanism. There are no compression bars 

under this gun to retard the recoil, nor is there any method 
| of lowering the hind rollers so as to drop the moving 
| carriage on the slides. The principle of muzzle swivelling, 
| however, is very nearly approached, for the slides are 
| capable of motion round a link, the centre of the front 
| eye of which is very nearly under the muzzle of the gun 
| when run out. 

A large ingot of steel weighing twenty-five tons is 
| shown broken across the centre, and showing a fracture of 
| admirable uniformity; each piece being higher than the 

heads of the visitors has its fractured surface reflected 
| downwards by a looking glass. The effect, however, is 
| becoming rather dim with rust, although the faces are 

enclosed in a glass case. Besides the great armour plate 
| we have mentioned there are several others of smaller 
dimensions, some of them pounded with shot, but none 
| exhibiting the effects of really heavy artillery. There are 
many other exhibits in the shed showing the company’s 
productive powers, though not of any great practical advan- 
tage in trade—such, for instance, as a 13ft. railway tire and 
a boiler plate nearly 60ft. by 5ft., weighing 2 tons 18 ewt. 

Before leaving these two great forges we may mention 
that Chatillon produced a large portion of the corrugated 
plates for the roof of the Exhibition; they are about 





1lft. Sin. long, 4ft. 8in. wide, and weigh about 92 Ib. | 


They show a very perfect plate 10ft. long, 3ft. 3in. wide, 
and ;j,th of an inch thick, the 32{ft. of plate weighing 
only 6 lb, Like all the other French coal owners, this 
company exhibit sections of their seams, the main charac- 
teristics of which are great thickness at some points, but 
at the same time great irregularity and rapid undulations. 

Next to Petin Gaudet’s building comes the great 
“Cercle International,” the speculation of a company 
which, however it may have tended to fill and somewhat 
embellish this part of the grounds, seems very unlikely to 
remunerate its proprietors. Its ground floor is a vast 
chamber supported by many columns, and intended as a 
_ kind of wile exchange, over which is a really magnifi- 

cent dining-hall with ceiling in fresco. 

There are also reading and writing rooms and private 
| reception rooms, but the subscription of 100f. seems high 
for the enjoyment of even so large a category of blessings, 
and is evidently thought so, for the “International Ex- 
change ” has not the shadow of an approach to the aspect 


| of its prototype in the Place de la Bourse or Cornhill. 


Flanking the main building on each side, and forming 
sags of the undertaking, are arcades with rows of shops, 
or which most fabulous prices have been demanded, and 
in many cases paid, e greater proportion of these 
shops, of which there are fifty or sixty, are now let, but 
some modification of the prices appears to have taken 
oe Probably the best of them in position was let to 

lein, of Vienna, some time ago, for £1600. The letting 
of the shops, however, can scarcely bring up the loss on a 
splendid building, equal to a first-class hotel, not yet 
finished, and to be demolished in four and a-half months. 
The list of subscribers of 100f., framed and glazed, and 
hung in the bureau, so far represents a sum of about £200, 
and as each of these gentlemen is entitled to a reduction of 
1f. on his dinner the profits cannot be very considerable. 
Opposite this building are the English pavilions for reli- 
gious purposes; they are “plain, but pious.” We can only 


ATION AL EXHIBITION. | flanges, and a beautiful 3in. L iron nearly 140ft. long. | wish that their external effect oe in excellence the 
{ 





purpose for which they are intended. They consist of a 
meeting-house for the service of any Evangelical sect, a 
printing press for tracts, established by Mr. Bewley, of 
Dublin, an exhibit by the British and Foreign Bible 
Society, and one by the Continental Society. Leaving 
these buildinge on our right as we move down the gran 

avenue, we come first to the pavilion erected for the exhi- 
bition of French electric light apparatus. It was first 
lighted for trial on Sunday night last, and was in brilliant 
operation on Monday evening, though the apparatus for 
causing the revolution of the dioptric lenses is not yet 
completed. It exhibits two lights, the upper designed to 
show a flashing light at two-second intervals, the second a 
revolving light, with half a minute recurrence. The whole 
of the arrangements are almost identical with those of the 
celebrated lighthouse of La Héve, near Havre, and in all 
essential particulars similar to those established nearly 
seven years ago by Professor Holmes at the North Fore- 
land, and subsequently moved to Dungeness. We shall 
give a more particular description of the apparatus 
employed, without, however, touching on the point of 
international priority of invention. The whole of the 
French apparatus is admirably finished, though we think 
there are some points of construction in which Messrs. 
Buckett, of Southwark, the constructors of Professor 
Holmes’ machinery for the Trinity House Light now 
erecting close by, have introduced superior arrange- 
ments; such, for instance, as the method of spacing the 
magnet in the frame, and fixing the coils on the revolving 
drums, as well as the adoption of V bearings for the axes, 
and the communication of motion from the engines by 
means of friction gear instead of bands. To enter upon 
a comparative review of the two exhibits would, however, 
be impossible in the present article. The French light has 
only just commenced work, and is not yet perfect; the 
English one will not be ready for exhibition for some 
days. When both have been in full operation for a time we 
purpose recurring to this interesting and important sub- 
ject. A  scaffolding—which, though well designed, looks 
hideous from being constructed of rough and dirty poles— 
raises the lantern of Professor Holmes’ apparatus almost 
to a level with the great French iron lighthouse. We 
trust that the Trinity House will at least afford it white- 
wash to conceal the deformity of its dirt. If the timber 
were roughly scraped, and even coarsely varnished, and 
the spiral staircase within painted blue, the by no means 
defective design of the scaffolding would be agreeably 
brought out, and the effect of the whole might be almost 
pleasing. As it stands at present it is simply a disgrace 
to England in the most prominent position of the Champs 
de Mars. The engines which drive the electro-magnetic 
machines for the English light are by Whitworth, on the 
Allen principle. However perfect in theory and useful in 
practice, where fuel is an object and care can be bestowed 
upon them, we doubt the prudence of their application ona 
very small scale to work, the first essential of which is un- 
failing continuance of action. These engines also drive the 
air pumps for a fog-horn; a similar one has already been 
erected, by Messrs. Buckett, in the French electric light- 
house, and they are akout to “fix” one in the American 
department. Our tragsatlantic friends have also their 
special trumpet, attachad to the little Ericsson air-engine, 
which, as usual with that instrument in their country, 
they are by no means remiss in blowing. From our expe- 
rience of the exhibition of power of these trumpets here- 
tofore we should say that a concert of all four would be 
very effective, but we would certainly retire from the 
vicinity of the Champs de Mars during such an exhibi- 
tion. In moving at once from the French to the English 
electric lighthouse we have passed three of the principal 
English buildings in this part of the park, viz. the two 
gun sheds and the barrack huts for the exhibition of camp 
and barrack fittings. In relation to the former we think it 
more charitable not to allude to external appearance—ele- 
gance certainly formed no part of their original design. 
Within, however, they are admittedly amongst the finest 
special exhibits of the Exhibition. It is curious enough 
that, whether drawn into it unwittingly or not, England 
finds herself the ouly great expositor of war material. If 
we except Herr Krupp’s magnificent mass of steel, which 
as a gun is already severely criticised, there is really no 
other modern military exhibit in the Champs de Mars; 
but ours is complete and perfect to the latest and most 
scientific improvements, purchased by so —_ a propor- 
tion of the revenue of the most heavily-taxed country in 
the world. As we have already said the prudence of such 
a display is very much to be questioned. It is one thing 
to conduct foreign officers on a conventional tour of 
inspection, as our own and other Governments do, 
but it is quite a different matter to display in public, 
where everything may be sketched and copied, all the 
most choice productions ‘of our arsenals, and a still more 
serious matter to find that we are the orly nation in the 
world who venture on such a course. It is true that we 
may, to a certain extent, feel flattered to observe the 
marked superiority in workmanship and design which our 
weapons exhibit over those of our continental neighbours, 
but even if we could feel quite sure that none of them could 
do better than the French Exhibition would lead us to 
suppose, we fear the triumph would be dearly bought at 
the price of imparting information for which we have paid 
so highly. With the principal exhibits contained in these 
sheds our readers are already familiar from the constant 
attention which we have devoted to the subject of gunnery 
for many years; but we shall not fail to devote a special 
article to the productions now brought forward from 
Woolwich and from the workshops of Messrs. Whitworth 
and Sir W. Armstrong. The interior walls of the sheds 
are lined with small-arm exhibits by most of our cele- 
brated makers, and decorated with flags and military 
trophies of arms; and we cannot but feel a patriotic pride 
in the fine effect of this most attractive display. In the 
“Whitworth and Armstrong shed” Messrs. Brown, of 
Sheffield, have a Gin. armour piste, 30ft. long by 3} wide, 
and a portion of one, 13}in. thick, which when rolled was 
14ft. long by 6ft. wide, and weighed 20 tons, We need 
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hardly say that these are far in advance of any continental | 
‘productions of the same kind. We noticed also shavings 
from the tool in planing the edges of these plates, about a 
tenth of an inch thick, 6in. wide, perhaps 5ft. long, and 

rfectly uniform throughout. Messrs. Greener, of Shef- 
field, have an interesting case of harpoon guns in the same 
building. 

The barrack hut buildings are situated between the gun 
sheds and the testing-house, for heating and lighting appa- 
tatus. They form a long low range of building, neither 
exactly ornamental nor the reverse. They bear some 
resemblance to that uncertain style of architecture which 
prevails in our fixed camps, and are supposed to contain 
specimens of all the furniture, fittings, and domestic 
equipage supplied to the English army. A few days 
before the opening of the Exhibition their appear- 
ance presented a truly chaotic aspect —all possible 
forms of packing-cases which have since been developed 
into the neat and orderly barrack and hospital arrange- 
ments, which attract a good deal of attention amongst the 
visitors, were piled promiscuously within the rooms. Capt. 
Webber, R.E., to whose care the completion of the various 
buildings in the park was entrusted, but who is by no means 
responsible for the original design of any of them, had 
no time to devote to their arrangement, and the task was 
contided to Mr. Salmond, R.E., who was hastily sent over 
from Woolwich for the purpose. Such a mission might 
seem rather unnecessary, but otherwise the commission 
would have been at the mercy of a score of makers of 
Government fittings, one of whom alone demanded £50 
for arranging some of the fittings which, under Mr. 
Salmond’s inspection, was done by a couple of workmen in 
two or three days. It was refreshing to see the way in 
which one of our English engineer officers could put his 
shoulder to the wheel, and, no matter how trifling in 
appearance the work might be, do it well. We are bound 
to say that the English executive, in the park and 
building, have had no sinecure, and have let no grass 
grow under their feet. Capt. Webber's duties have 
been especially onerous, requiring and receiving for some 
months past nearly twelve hours a day of constant atten- 
tion. The admirable arrangement of our military display, 
on which we have already commented, has been effected 
by Colonels Younghusband and Ewart, and, as we men- 
tioned in our description of the machinery gallery, the 
general disposition of the machinery was allotted to Capt. 
Beaumont. Behind the barrack building comes the seaf- 
folding for the Trinity House electric light, to which we 
have already alluded, round which are grouped columns of 
coal from Nova Scotia, and the Albion Mines, Picton, &c., 
and a piling monkey, with a steam winch, by Easie, 
of Gloucester, is appropriately placed near the scaf- 
folding, and provided with a real pile to perform 
upon. We are now opposite the testing house, as 
the commission wish it to be called, or the cottage 
“de la Reine d’Angleterre,” as the French will per- 
sist in calling it: a two-gabled gothic building, with 
framed timbers,in something of the old English style, and a 
pleasing, even almost a pretty object. It is really wonder- 
ful to think how presentable it is in appearance, when we 
consider that between its exterior and interior it is made to 
represent nearly a hundred British exhibitors. It is all 
very well to say that “too many cooks,” &c., but an archi- 
tect who is called upon to tind place in a small building for 
the exhibits of half a dozen slate quarries and a score or 
so of brick and tile manufacturers, with indefinite liberty 
as tocolour and material, must be something of a genius 
if he makes his house look anything but hideous. The 
interior displays various modes of wall decoration, 
and is filled with stoves and grates, kitchen ranges, 
and apparatus. Amongst the ranges a _ large 
circular one, by Benham, of London, fills half of 
rooms, and it is an exceedingly 


gas 
one of the beside 
compact portable cooking apparatus by Adams and Son. 
Mr. Glover exhibits in another apartment a fac-simile of 
the British standard gas meter, an instrument of the most 
exquisite delicacy, and worth some thousands of pounds. 
One of his dry meters is also attached to the main. The 
French juries were at first not disposed to recognise this 
apparatus, and at one time forty-eight hours’ notice was 
given to detach it from its communications. The difficulty, 
however, was got over, and we believe it will be employed 
in testing the quantities of gas consumed in the lighting 
and heating experiments. A self-registering photometer 
gives a ‘figure representing the length and power of 
the flame impressed on a dry collodion plate for a period of 
twenty-four hours consecutively, in fact takes a con- 
tinuous photograph of the appearance of any flame pre- 
sented to it. It would be impossible for us to do justice 
to the numerous exhibitors within this building in the 
limits of so short a notice, more particularly as many of the 
exhibits are not yet completely placed; but we trust when 
the lighting tests are in operation to visit it again, and give 
such further particulars as may be interesting. 





Society or Encrveers. The President, Vice-President, Mem- | 
bers of Council, and other members of the Society of Engineers 
have made arrangements to proceed to Paris on the Ist of June to 
visit the Exhibition. A meeting of the Society, and a dinner, will 
take place in Paris during the first week in June. Members 
desirous of joining the party will do well to send in their names 
at once to Mr. Harris, the secretary, Society’s offices, 6, West- 
minster Chambers. 

Gun Castiye In AMERICA.—On the 15th of April another 
monster 20-inch gun was successfully cast at Pittsburg, Pennsyl- 
vania. 140,000 lb. of iron was placed in three furnaces, which 
were lighted before daylight in the morning, and tapped about 
four hours afterwards. The molten metal ran for twenty-seven 
minutes into the mould, during which time a stream of cold water 
ran through the hollow core at the rate of twenty gallons a minute. 
The casting was full plished, and the gun, which 
will remain some days in the mould in order to cool, is the sixth | 
of these large guns cast for the United States. | Though in- 
tended for navy use, it is somewhat shorter than the: others. 
When taken from the mould it will weigh in the rough state about 
140,0001b., and when finished 95,000 Ib. Its greatest diameter 
will be 7ft. 10in. ; the other diameters will be 3ft. 2in. by 5ft. 10in. ; 
the bore 20in. The length of the gun will be 15ft. 9in. and of the . 





bore 13ft. lin. It is intended to fire a solid shot wei hing 1,000 Ib., 
with charges of powder varying from 601b. to 100 Tb, each.—-Pimes 


| Maidenhead, by Brunel. 
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Iv is probable that no other branches of education are more 

neglected than history and geography, and a perusal of the 

answers to questions bearing upon these subjects given at 

the various competitive examinations, both civil and mili- 

tary, strongly inclines one to believe that they must be 


| pure inventions, so utterly incredible does it appear that 


they could be intended as bond fide replies. The anachro- 
nisms are stupeudous; the absurdity of the blunders com- 
mitted and of. the ignorance displayed borders upon the 
sublime. The era of the Norman conquest and that of 
Queen Elizabeth invert their mutual relations with a 
facility and rapidity delightful to witness; the capitals of 
Japan and of Spain or Portugal are interchangeable. The 
candidates without the slightest compunction take a South 
American river from its warm bed and transport it to the 
regions of the inhospitable Caucasus, while to preserve the 
balance of error a half-frozen Russian stream is remorse- 
lessly consigned to be boiled beneath the burning sun of 
the tropics. Ancient cities, or, rather, their ruins, are 
resuscitated by a stroke of the pen, and the manner in 
which whole towns spring up suddenly in uninhabited 
localities reminds us of the wonderful palace built by Alad- 
din. To acquire a knowledge of history one must possess 
the faculty of recollecting the connection between certain 
events and certain periods of time, or,.as it is commonly 
termed, of remembering dates, for which some people have 
a peculiar aptitude and others none whatever. In an 
abstract point of view history may be considered as dates 
or relative time, geography as position or relative space. 
The difference between them lies in the fact that we can 
acquire geography practically, and are now, and only now, 
beginning to do so; but history cannot be acquired in a 
similar manner. We cannot practically experience the 
days of chivalry, but we can become practically acquainted 
with the city of Pekin or Jeddo, and a man who was once 
in either could hardly imagine that they were situated in 
the opposite hemisphere. 

Need we assert, so much premised, that we concur 
with our author respecting the propriety of commencing 
his work with a “History of Architecture,” the more 
so as it is a subject exclusively derived from the past, 
and not capable of any new inventions. It may be 
urged very reasonably with respect to a railway or a steam 
engine, that, provided an engineer understands their pre- 
sent construction, it matters little or nothing if he is eom- 
pletely ignorant of their inventors. He would not design 
an engine or lay out a railway the better for knowing by 
rote * The Lives of the Engineers,” or “The History of 
the Steam Engine.” Another point is to be regarded 
with reference to the value of the past history of any art 
or science. Our efforts in architecture are largely devoted 
to copying, in some shape or another, the works of our 
eminent predecessors; we scarcely hope to be able to pro- 
duce anything equal to the magnificent examples already 
existing, and therefore they are our guides, our models, to 
be imitated but possibly not equalled, much less excelled. 
The case is altogether different with modern inventions. 
It is necessary that we should be acquainted with what is 
actually accomplished, but beyond that there is no abso- 
lute necessity for further knowledge. 





The chapters upon geometry, trigonometry, conic sec- 
tions, and mensuration, are, from the simple manner in 
which they are written, particularly adapted for the use and 
advantage of the student, who will find the language 
divested of all mathematital abstruseness and intricate 
formule. At the same time it should not be forgotten 
that we are making rapid progress in professional educa- 
tion, and that the standard of learning is much hiche 
than it was some years ago. The majority of prof 
students learn algebra, and would prefer the brevit) 
conciseness of a simple equation to half a page of verbal 
explanation and figures leading to the same result. We 
may select asan illustration of our meaning “th m VL,” 
the whole of which may be expressed as follows :—Let 
A, B, ©, be the angles of a right-angled triangle, C being 
the right angle; and let their opposite sides be respec- 
tively 4, b,c. The fundamental equation from which the 
value of any side or angle may be obtained, when the 
proper data are given, are: a= 6b x tan A, anda =e 
sine A. From Euclid 47th, ¢* ). There is a 
slight inconsistency here that ought to be noticed. The 
author considers it necessary to instruct the reader upon 
the most elementary points of geometry, and yet supposes 
him to be acquainted with logarithms and the manner of 
working them, whereas there is very little doubt but that 
for one who understands the latter imperfectly there are 
twenty who understand tbe former thoroughly. In 
Chapter I. of Book II. the subject of the equilibrium and 
resistance of piers and vaults is entered into with all the 
care and accuracy its importance demands. The results of 
Rendelet—especially his well-known treatise, “/ Art de 
Batir”—are frequently quoted, sometimes in corroboration 
of the results arrived at by the author. It is scarcely 
necessary to warn the student that the stability of all 
masses of masonry, whether piers or arches, must be deter- 
mined independently of any aid that the adhesive power of 
the mortar or cement may afford. There isone remarkable 
instance where the stability of a whole structure depends 
upon the adhesive power of the cement. It is to be found 
in a railway bridge built of brick over the Thames at 
The span of the arch is about 
128ft., and when first constructed in common mortar it 
was too weak to stand. Brunel had it entirely—that is, 
the arches—reconstructed in cement, and it is probably by 
this time one solid mass of brickwork. This, however, 
notwithstanding the boldness of the attempt, is an example 
to be avoided, not imitated. 

Retaining walls belonging rather to the province of the 
civil engineer than the architect, the author contents him- 
self. with illustrating an experiment of :Rendelet. whose 
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theoretical results are not of much value when applied to 
modern practice. In fact, this is a subject to which it is 
impossible to .apply the laws of strict theory ; a reference 
must be made to practical experience and existing examples 
to obtain the best proportions and form for. structures of 
this character. A common ease occurring in practice is 
when the top of the bank of earth supported by the retain- 
ing wall is horizontal, and to determine the amount of the 
pressure exerted against. the wall is a simple calculation, 
Let F = the force or pressure against the wall, H_ its 
height, 9 half the angle made by the natural slope of the 
earth with the back of the wall, then making W = the 
W x.H? +. tan. ¢ 9, 

; Pek 
This. value for F is, its maximum, which always gives to @ 
the proportion assigned to it in the equation. The chapter 
on beams and. pillars gives the results of the labours of the 
best authorities, such as Hodgkinson, Barlow, Rankine, 
Fairbairn, and others, and the rules they have deduced 
for calculating the strength of timber and cast and wrought 
iron beams of different forms. The proof of the methods 
given for determining the relative proportions of the best 
beam that may be cut out of a log can be elegantly deduced 
by the aid of the calculus, If 6 = the breadth and / the 
depth of the required beam, we have from the rules for 
transverse strength 6 x hk? = a maximum. Also from 


weight of a eube foot, we have F = 


the question we find a similar value for b? + A*.  Ditte- 
ape . eo 2b — 
rentiating b « h?, we obtain “° — — =”. Similarly 
‘ dh h y 
Ny , 1b h * . 
from b?: x A? we have “? = — 2. Equating these two 
dh eS 
_ db 


values of — we finally obtain porh=—14xb, 


b — VAL - 

dh 2 

We think it would have been an improvement in the text 

to have spread the formule a little nore, and not huddled 

them so closely together. They are the most important 

portions of the book, and should stand ont clear and pro- 

minent in larger type than the rest. This section is well 

illustrated, and is one of the most valuable parts of the 
volume. 


Building materials, including all those employed in 
the construction of dwellings, have received a due share 
of attention, and the important question of drainage has 
been touched upon. In the chapter upon masonry the 


somewhat intricate subject of oblique arches is investi- 
gated, and geometric rules given for ascertaining the deve 
lopments and moulds of the joints and soflits. A treatise 
upon perspective and the theory of shadows briugs toa 
close the theoretic al portion of the voluine. The next portion 
is devoted to the “ Practice of Architecture,” and commences 
with a chapter on “ Beauty in Architecture,” and then pro- 
ceeds to a description of the orders, and afterwards 1 
riatim and lucidly with the various indispensable ac 
to all buildiugs intended for habitation, such as staircases, 
ceilings, balustrades, windows, and other prominent archi- 
‘tural features. In the “ Principles of Proportion 
recognise an old acquaintance, and the author i iforms us 
transferred from its original 


‘als se- 


ssories 


we 


that this section has been 


place in Cresy’s “* Encyclopedia of Civil Engineering” to 
the present volume, a change we altogether approve of, 
since the contents certainly concern the archites rather 


than the engineer, although they will be found replete 





with interest by the amateur as well as by the profession il 
man, To att ‘mpt to define what at the pre sent d ¥y con- 
stitutes Gothic or medieval architecture is a task should 
never think of undertaking, but the watter in 
humble confidence, to the designers of our new |! ourt 
or National Gallery. In spite of the three pages Mr. Gwilt 
devotes to answering the question, he leaves the rea ler in 
pretty well the same position as at the commencemert. 
An interesting comparison is made at the clove ol 


Chapter IV., Book ILL. upon the relative proportions of 





the area of the supports of modern and svcient buil lings, 
and we find the same enormous ratio existing in architec- 
tural structures as in the pic:s and buttresses of the older 
bridves, where the area of the pir rs Was conside rably in 
excess of that of the waterway they afforded letween 
them. Two short chapters on the ventilation and warming 


of buildings, subjects of which the importance is only 
equalled by the neglect with which they are treated, terminate 
the real substance of this compendious and valuabl 
The appendix contains interest and annuity tables, and an 
algebraical investigation of the mode of calculating in- 
terest, which, in our opinion, might as well have been 
omitted ; for although not exactly out of place in a work so 
comprehensive as a cyclopwdia, they can scarcely be said 
to be strictly of ary professional value. For the sake of easy 
reference a glossary of the terms in ordinary use among 
architects is added, and will be found of great use to 
the student, if not to others. Amid the thousands of 
odd. technical words it is impossible to remember the exact 
definition or signification of them all, and yet it frequently 
becomes necessary to define a term in very specific and 
unmistakeable language. Only those who have undergone 
the laborious task of searching out the precise meaning of a 
term in the body of a large volume similar to that under 
notice can appreciate the benefit of a glossary, which may 
be considered in the light of a small encyclopedia itself, 
with the contents alphabetically arranged. The print- 
ing and general get-up of the volume are very good. 
The woodcuts in the historical section of the volume 


> work. 


‘are particularly good and effective, the diagrams are 


clear, and the lettering and figuring have been carefully 
attended to; aimost essential detail and yet one very 
commonly neglected in professional works. For our own 


| part we should have preferred the book in two or three 


volumes instead of one, although it might have increased 
the price, as it is impossible to ee the pages in so thick 
a volume becoming loose and:detached. 


MINES, LABOUR, AND RAILWAYS IN THE 
ARGENTINE REPUBLIC. 

Tue tide of emigration from the United Kingdom has during the 
last ten years been constantly on the increase, and now, avrdtn 
to the Census returns, has greatly decreased the.»rerage a a 
“ rate of increase ” of the population of the whule country. SAuc 
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is emigration f 
of thi the agricultural districts of England and Ireland, in conse- 
quence of distress and poverty. The official returns both of Great 
Britain and of the United States show that the bulk of the emi- 
cai go to the latter country, and consist —_ of farmers 
a agricultural labourers. It is also found that many of these 
yeople leav .. Se 
-inodom in the frst instance, L 
eo septal enough to cross the Atlantic. Hence in the Wels 
jron districts, for instance, there is a constant tide of labourers 
jouring in, seeking for work, and another tide pouring out, bound 
for the United States. In Merthyr it is a common occurrence at the 
railway stations for a hundred families or more to book themselves 
for Liverpool, en route for New York. For fifteen years or more this 
course of ae has been steadily at work, telling visibly up 
at last, upon the rate of increase of the whole nation. 

A bluebook has just been issued, containing a long report from 
Mr. Francis Clare Ford, one of her Majesty’s secretaries of 
Embassy and Legation, setting forth the advantages to emigrants 
from Great Britain, of life in the Argentine Republic. 
it sent a supply of preserved meat to London at prices promising 
ruin to bute 


| 


1 is caused by the steady and gradual depopula- { 


their homes for the iron districts of the United | 
where they work for a time till a | 


| 
| 


The ae 
ate beef district rose somewhat into notoriety a year ago when | ! I 
peda on port in 1865 being 10,936 bars, averaging 2001b. in weight. 
1ers, who, however, plucked up courage when the | 


yublic found out that the luxury had the consistency of shoe | 


feather between the teeth, and tasted like rancid tallow candles. 
It is of this district principally that the report speaks, and in such 
terms thata portion of the stream of emigrants now flowing to the 
United States is likely to be diverted to the Argentine Republic. 

To condense the facts given in the bluebook within moderate 
compass is now our task, The Argentine Republic extends over 
an area of 515,700 square miles, with 1,465,000 inhabitants, or two 
to the square mile, a very thin population in comparison with 
European countries, France having 176, England 347, and Belgium 
440 inhabitants to the square mile. To 
of the vast extent of the Argentine Republic, it may be mentioned 


that half of it only, namely, the settled territory, exceeds in size | 


the whole of Great Britain, Ireland, France, and Spain put 
together. It has a salubrious climate, rich soil, very little wood, 
and fresh meat sells at a penny a pound. Countless herds of 
cattle and flocks of sheep roam over the vast plains of the Pampas, 
and form by their hides and wool the staple articles of commerce. 
The climate and soil is adapted for the tae growth of the 
of wheat, sugar, cotton, and tobacco, but there is little culti- 
vation of the ground as yet, from dearth of inhabitants. 

The majority of emigrants are Italians, Frenchmen, and 
Spaniards, who pass much of their time in quarrelling about 
politics, and fighting, nevertheless are well to do, and remit much 
money to their friends in Europe. The population is gradually 


yine. 
vine, 


growing less turbulent, and they welcome British emigrants who | 


settle in the country. The British population in the Argentine 
tepublic is about 32,000, of which number 28,000 are Irish. 

In proportion to their numbers the British immigrants are 
remarkably wealthy. Labour is so much wanted in the country 
that although the first object meeting the eye of an emigrant on 
landing at the pier at Buenos Ayres is a placard giving the address 
ef an asylum where he can receive board and lodging “‘ gratis,” 
not one in ten of those who land have entered its doors for the last 
three years, 

The following is a list of the current wages given to people most 
required in Buenos Ayres, but skilled workmen and workwomen 
can command much higher prices : 


Profession Monthly wages with board. 
Farmers .. ee ° -- £3 6 8 
Gardeners oe ° « «« € 2 6to 5 0 0 
Field labourers oe oe ee 39s, 868 
Domestic servants (male) ° . 28 0 
Domestic servants (female) 3808, 8 ¢686 
Cooks (male) .. oo 788, €396 
CPC). os. 06 6¢. os. as ae 260, 36 8 
Children from ten to fifteen years of age... 016 8, 15 0 
Seamstress ee oo 218 0 
Washerwomen oe 218 0 


Daily wages without board. 
Masons ee p 


. 0 6 8 
Carpenters e 0 6 &8to 078 
Smiths .. oe ees, 80 Ff 3 
Shoemakers ° 7€¢8, 68 -¢ 
Tailors ° 0 68,, 010 0 
Day labourers. . ee 040 050 
Railwey labourers 068 


During the summer months, which begin in November, field 
labourers can earn from 6s. 8d. to 8s. 4d. daily. ‘ 
servants, especially female ones, and needlework women, are i 
great demand. Flour costs from 15s. to 20s. per 100 Ib., and meat 
varies from jd. to 1d. per Ib. ; 

There are a few railways in the country. 
noLe, in 1862 only twenty-four miles, and now but 326, but by the 


end of the year about 124 miles more will be opened. The country | 


is suitable Tor the easy construction of lines 
travel 900 miles rer a flat plain y 
which are rich in mineral wealth. 
freights on the present line 1s 3a per mile first-class, 14d. second- 
class; freight 4d. per ton. Average speed, sixteen miles an hour. 
Cost of construction from £6,500 to £10,000 per mile and 
average working expenses 60 to 70 per cent. of the gross earnings 
The following lines are open for traffic: — ” 


as it is possible to 
to the very foot of the Andes, 
The average price of fares and 





No. of 
Argentine Railways. miles Owners. 
_ at a oe “a open. 
antes a 
sorsochos ae sien} 1s | English Joint Stock Company. | 
: pol ‘i re Chivaiiy _ 100 | ~~ Government of Buenos 
go Oe . 75 English Joint Stock Company. 
(Buenos Ayres to Hioen it narracas)} © | Americans Pane? nelish and 
: Cy Muerto) ane | yg ~~ Se ess 
— ane ye, SN oe 6 | Argentine Joint Stock Company. 
Total is 9 








‘ The three lines owned by the English companies have received a 
~overnment guarantee of 7 per cent. On the Northern Railway 
‘ per cent. has been guaranteed on £150,000, on the Southern on 
£700,000, and on the Central Argentine on a sum of £6,400 per 
ame, with a large grant of land. The guarantee on the Northern 
—_ ere not, however, been made effective, owing to difficulties 
ae y the Government, respecting the accounts presented by 
_ ral'way company. Four lines of railway are contemplated, 
i€ principal being the Central Argentine, to connect the naviga- 
tion of the lower with the upper pett of the River Uruguay 
apes is effectually closed at Salta Grande to the passage of ships 
Y some rapid falls. A concession for this railway, which is to 
sere over a distance of 200 miles, has been. made to an 
tnglish company, with a guarantee of 9 per cent. on £13,000 per 
mile, but has not been proceeded with. When this railway is 
made, the vast riches of the southern provinces of Brazil will find 
an + name on the River Plate. The next projected line is the Nogoya 
> ilway, 64 miles long, connecting the interior of the province of 
entre Rias with the River Parana. The third is the Lu 
Salta Railway, in the province of Bueuos 
ar tena = Prayle Muerto to Mendora. 
e lines in Ye 
Sime in the country the Ce 
ithe nation, will connect the inte 
, and by an extension will reach 

of developing 
Eventually it m 
Atlantic waters 


rior provinces with Buenos 


ay force its i 
~ hw . —-. through the Andes, and link the 


ntral A i i i : 
portant, because it will pass hoon thn ite toe | extensively employed all over Belgium and France, as well as 
| Spain, and even in Algeria, in textile, oil, and sugar factories. 
the Andes, and be the means | He is quite the founder of the mechanical arts at Lille, a city 
the vast mineral wealth of those mountains, | Which is the Manchester of continental Europe. 


= a more tangible idea | 


Domestic 


In 1857 there were | known establishment of M. P. 





Because the Argentine district was so rich in silver the Spaniards 
in early times called the country ‘‘La Plata,” or ‘ Silver,” and 
the mines in the Andes bear traces of having once been worked by 
the Spaniards. Such immense tracts of country, however, have 
to be traversed to reach the mountains, the means of transport so 
few, and the labour on the spot so scarce, that the working of the 
Argentine mines at present, if not impracticable, is at all events 
not likely to be remunerative. Nevertheless the district of the 
Andes is very rich. Only a few years ago 2000 tons of ore, ex- 
tracted in one district alone, and averaging upwards of 2000z. of 
pure silver to the ton of ley, were thrown away for want of 
means to utilise the same. The mines in the province of La Rioja 
contain gold, silver, copper, iron, and nickel. Those in San Juan 
gold, silver, and argentiferous lead; these are being worked on a 
limited scale, and the average yield is 168 0z. to the Spanish ton 
of 20001b. The El Morado mine yields 100z. of gold to the ton. 
Gold and silver are found in Tontal, where there are twenty- 
four mines, and one English ton of ley yields 138 oz. silver. 
Mendora is rich in gold mines. In the province of Catamarcan 
copper ore is found, and the metal exported from Buenos Ayres in 
constantly increasing quantities, the amount sent out from that 
In 
the province of Cordoba 200 silver mines have been opened, and 
twenty of them are now being worked. The largest produce in any 
one of them has been 300 mares per caxon of about oh Spanish tons 
of ore, equal to 50001b. The average produce of that quantity of 
ore has Seen about 50 marcs. It is estimated that the lowest 
produce to make the working remunerative would be from 8 mares 
' to 12 mares per 50001b.; the expense of smelting the quantity 
would be from 90 to 100 Bolivian dollars, or from £14 to £16 
' sterling. The average expense of extracting the silver by amal- 
gamation is about 60 Bolivian dollars, or £9 12s. per 50001b. In 
the smelting process the loss in the scoria is from 3 mares to 8 marcs 
r 5000 1b. The loss of quicksilver in this process is about 4 oz. 
‘or each mare of silver obtained. The greatest depth to which 
any mine has been worked is about 300ft., and at a cepth varying 
from twenty-five yards to fifty yards they usually become flooded, 
and for some months cannot be worked at all, the pumping 
machinery being very imperfect. The shaft of the mine is usually 
an inclined plane with steps cut in it for men to bring out the 
ores on their shoulders. The miner earns £1 18s. 5d. month! 
and his food; the carriers earn £1 2s, 5d. to £1 5s, 7d. also, wit 
their food. 
At Garrapatal potecionms beds are believed to exist 80ft. below 
the surface, capable of yielding 34 per cent. of pure oil. In San 


Juan is a coal bed nine miles in circumference, which has never | 
sy analysis of a piece of the coal taken from the | 
and volatile matter 29°70 per cent., | 


been worked. 
surface it gave :—Gases 
water 1°80, coke 43°10, ashes 25°40, total 100°00. This bed has 
not been worked as yet, and in the same neighbourhood sulphur 
| has been met with in great abundance. 
of kaolin, quartz, white sand, and other substances useful in the 
manufacture of glass, porcelain, and hardware, likewise various 
descriptions of marbles. The price of land varies from sixpence to 
15s. 6d. per acre, according, as a general rule, to its distance from 
| Buenos Ayres, where it is dearest. 

There is also in the report much information about sheep farm- 
ing, River Plate beef, and other subjects with which we have 
nothing to do. Although the bluebook has only been published 
a few days, its contents have been largely quoted by English 
newspapers in London and the provinces, and by the French press 
likewise. It is an unusually well written report, the writer 

apparently desiring to make everybody in this courtry sell out 
| what goods they have, and start immediately for the Argentine 

Republic. He says, however, that the inhabitants are very fond of 

“politics and fighting.” The first trait, though objectionable, is 
not of great import, its worst effects, according to Artemus Ward, 
| being to make a man go yelling through the streets, and come 
} home late at night smelling strongly of gin and “‘coal ile.” But 
the other characteristic really calls for more explanation. Do 
intending settlers run the risk of having bullets through their 
bodies on the slightest provocation, as in the Western States of 
| America, according to Hepworth Dixon? With a little detailed 

information on this point the report would be in every respect 

most satisfactory. 





M. P. BOYER’S FORTY-HORSE HORIZONTAL 
CONDENSING ENGINE IN THE PARIS EX- | 
HIBITION. 


One of the finest specimens of horizontal engines in the Paris 
Exhibition, and nearly the largest, is the production of the well- 
Soyer, of Lille, founded in 1817, 
immediately after the peace. This factory is one of the oldest 
| engineer shops on the Continent, and its founder and present 
| proprietor has not failed to produce a specimen of machinery 

worthy of his half century of successful experience. There are 
| in the Exhibition many engines combining a greater number of 
modern refinements than that of M. Boyer, such as compensating 
valves, governed, expansion, and Corless cut-off, but none have 
shown superiority in workmanship, or a better selection of the 
really proved practical advantages of modern application. Ready 
long before the opening of the Exhibition, and driving the 
“ curved shafting,” as a daily contemporary once called it, when 
there was nothing but a manufactory of French hats to take off 
the power, the great toothed fly-wheel of this engine excited 
| universal admiration. We have watched with pleasure many a 
well turned mill fly-wheel, but we never before saw one of this 
size in which it was quite impossible to detect the slightest 
inaccuracy. The general design of the engine, which is 40-horse 
horizontal condensing, with independent variable expansion, will 
easily be seen from the accompanying engravings. The cylinder 
is 28°29in. diameter, and the stroke 59in. The steam circulates 
from the beiler round the cylinder jacket, from whence it enters 
the main steam pipes just above the throttle valve, and is regu- 
lated by an independent valve. The piston-rod is continued 
through the hinder end of the cylinder and protected by a 
sheath. The rod itself, with all the main working parts, are of 
steel. The fly-wheel is made in two sections bolted together, as 
shown in our engraving. The box consists of three discs ; in the 


bolted at each side of the rim, into which they also dovetail, and 
of the centre boss ; the outer dises of the boss are then put on 
up bright. The fastening of the arms in the rim is very perfect, 
a facility of securing the whole together like a sandwich beam. 
There are a double row of wood teeth in the ring of the fly- 
wheel, the section of which is formed to admit of the easy re- 
placement of worn teeth from each side of the wheel. At the 
point where the arms grasp and are let into the segments of the 
rim the mouldings are filled in flush, giving thickness of metal 
for the open dovetail mortice in which they take. Motion for 





jan and | the crosshead. 
Ayres, and the fourth | when in work, t 


the air pump, which is also horizontal, is taken by a beam from 
The air pump has four india-rubber valves, and, 
he vacuum is as nearly perfect as can be wished. 
M. Boyer’s beam Woolfe engines are already well known, and 


The joint in the “curved shafting,” which M. Boyer has 


' adopted, consists simply of a pair of bevel wheels, the face of 


the teeth of course forming a very slight angle with the radius 
of the wheel—so slight, indeed, that the pitch lines are not more 
than 2in. apart at the point opposite that of contact. One of 
the wheels is loose on the shaft, so that the arrangement can be 
disengaged by withdrawing a clutch coupling staked on a feather. 
The plan seems to act very well, but the arrangement, though 
very simple, is larger and apparently more cumbersome than that 
adopted by other makers to get over a difficulty to which they 
should never have been exposed. To design an almost circular 
gallery for the exhibition of machinery to be driven by con- 
tinuous shafting was a sad blunder, to say the best of it 
M. Boyer’s coupling is shown at p. 416, 








LETTERS TO THE EDITOR. 





DIFFERENTIAL FRICTION BREAKS, 


Srr,—TI have read the report on Mr. Napier’s paper on the above 
subject in your number of the 26th ult., and with regard to the 





There are also deposits | 


centre one are recesses for the arms, which are double, and are | 


with countersunk headed screws, the outer surfaces being turned | 


the mode of using a double arm taking the rim at each side gives | 


proposed application to windlasses, beg to refer to a similar appli- 
| cation, a patent for which was obtained by George Lenox and Wm. 
| Roberts, of the firm of Brown, Lenox, and Co. The following 
| sketch and explanation are taken from the specifications of their 
| patent, No. 12,985, a.p. 1850. A,A, Are friction bands of metal 
| provided with means of adjustment at a, a, by screws and nuts. 
| One end of the metal band A is fixed by a pin joint to the lever 
| B at C, and the other end is affixed by a pin joint to one end of 
| the link A', the other end of such link is fixed to the lever B by a 

pin joint; hence when the lever B is raised it will cause the two 

ends of the flexible metal strap to embrace the barrel and hold it 
| fast, and by its ascent cause the barrel to turn partly round; and 
| the descent of the lever B will cause the metal strap to open and 
' be free of the barrel, hence the descent of the lever B will have no 
| effect on the barrel, by which arrangement the repeated ascent of 
| the lever B will cause the windlass or other barrel to which this 
| apparatus is applied to rotate.” 


{ 








‘* The windlasses shown in the drawing each have two metal bands, 
| and they come into action in succession.” Not having had an 
opportunity of seeing the models referred to in Mr. Napier’s paper, 
I do not mean to imply that the manner in which his windlass is 
arranged is in other respects similar to Messrs. Brown and Lenox’e 
patent, but still what seems to be the principal point of novelty 
claimed for his windlass is certainly much the same. . Presuming 
that the ‘‘frictional chain stopper” referred to in the paper has 
the same arrangement of break strap as the windlass, this appli- 
cation is included in Messrs. Brown, Lenox, and Co’s patent..,, 

The reference to the accident on board the Great Eastern,'as an 
argument against the use of pawls on a a is rather unfortu- 
nate, as in that case the pawls were out of gear when the accidént 
took place; had they been at work the accident could not ‘have 
happened. I believe there are several practical difficulties to the 
use of the gear as described in ships, but the patentees can best 
explain the reason for its not having been extensively adopted if 
they now have the same opinion of its value as Mr. Napier. 

May Ist, 1867. W. H. PROSSER. 





BOILER EXPLOSIONS, 


Sir, —Your correspondent, Mr. Edward H. Dutton, thinks it 
would throw more light on the subject of boiler explosions if I 
would give a few more details. I can only say that the engines 

! were running at the time at about seventy revolutions. I should 
like to know how it would be unlikely for the steam to have the 
effect it had. I think this is a subject of so much importance that 
your correspondents could not do better than send a little expe- 
rience for publication. I have reada great deal of theory but very 
little practice. I know that if a pair of engines have a boiler that 
does not make sufficient steam to keep the throttle-valve wide 

, open and the engineer partially closes the valve to get a head of 
steam, it is possible for him to close it too much; that is to say, if the 
steam did not rise so fast as he thought it ought, instead of closing 
the valve more, if he were toopenit alittle and take away the steam 
faster, more steam would be generated and the engines would get 
away better. 

In the case of the boiler I mentioned I think the steam did not 
conduct the heat so rapidly from the overheated tubes before as it 
did after the rising of the valve, because then on being relieved of 
some of the steam in the steam chest and steam space the steam 
that rose from out of the water carried away the heat from the 
tubes by coming in actual contact with them, and so passed it on 
to the thermometer. I imagine the water in a boiler to contain a 
great quantity of steam, and if the valve is lifted suddenly, or the 
steam by any means is suddenly allowed to escape, the steam in 
the water acquires a momentum in rushing to the surface, after 
the manner of a spring that is suddenly relieved of pressure, would 
strike a much sharper and more powerful blow than if gradually 
relieved. 

Ido not believe there would be half the explosions if men of 
experience were employed in manufactories to look after 
boilers and engines. I know several places, even in London, 
| where engines and boilers are at work without proper water 
gauges and water cocks, and not one qualified engineer on the 
premises. H. STANISLAS. 

4, Meadow-lane, Kennington Oval, Lambeth, 8., 

May 7th, 1867. 


(For continuation of Letters see page 420.) 





THE firing of the Chassepot rifle has astonished the Emperor of 
the French by its destructiveness. In two minutes a battalion of 
500 men, at 600 yards from the mark, had fired 8,000 balls, of 
which 1,992 had struck the line of aim. The ground in front of the 
mark was so cut up that not a blade of grass could be seen ; and 
| the Emperor, perhaps having in his mind’s eye 500 Prussians 

standing in that dangerous spot, is reported to have exclaimed, 
“It is frightful! It is a massacre !” 

THe New SreamBoat Drew.-—The enterprising company 
owning the People’s Line of boats plying at night between New 
| York and Albany, recently placed a new steamboat, the Drew, on 
the line. The Drew is 400ft. long over all, S0ft. wide, and is 45ft. 
deep from her pilot-house to her keel. The main saloon is 350ft. 
long, and is furnished in a style of gorgeous luxuriousness un- 
equalled in the annals of steamboating. The Drew eost between 
seven and eight hundred thousand dollars. The hull was built 
by John Englis and Son. © The engines, 85in. cylinder and 15ft. 
stroke, were made at the Allaire Works. The Drew has 350 


state rooms, and can easily accommodate 1000 passengers. 





THE ENGINEER. 





May 10, 1867. 











PARIS EXHIBITION—MACHINE 
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We give illustrations annexed of four specjmens of a set of 
tools by this firm, which are well worthy of notice as good plain 
pieces of work, well designed and carefully executed. It need 
scareely be remarked that they have the stamp of English models 
on them, but they are none the worse for that, and it is scarcely 
possible to find an original pattern of a machine tool out of Eng- | 
land, though there are now perbaps as many makers of such | 
articles abroad as at home. 


TOOLS BY COLLET AND 


ENGELHARDT, 
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ENGINEERS, OFFENBACH. 











The foreign workman has not yet the self-reliance which long 
education and the successive improvement of two generations 
have given toour best hands, but they are rapidly improving, and 
are just as well able to execute work up to a moderate standard 
of excellence as we are. 

Messrs, Collet and Engelhardt’s tocls are really good, and 
when we consider that, in the district from which they come 
machine tool making was unknown ten years ago, we must 














accord to the firm great credit for the exhibits they have 
turned out. 
Fig. 1 is a wall drill with rising table, and, of course, self 
acting motion. : ’ 
Fig. 2 is a slotting machine with a revolving table, self-actos 
in all directions; this tool has the guide bearing in the skdes 
throughout almost its entire length. ; ian 
Fig. 3 is a self-acting slide and screw cvtting lathe, the sliding 
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May 10, 1867. THE ENGINEER. 























PARIS EXHIBITION—MACHINE TOOLS BY COLLET AND ENGELHARDT, ENGINEERS, OFFENBACH. 
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gear being worked on the central rack, and the screw-cutting | with it, they say, and buy it immediately. Fig. 4 is a conve- 
only is done by the lateral regulating screw. It’has 13in. centres, | niently sized planing machine with a bed of 8ft. by 24ft. The 
and about 10ft. bed. This is a kind of tool in which small Ger- | motion is by a rather quick screw in cast-steel, the gearing at the 
man mechanics delight; it is a multum in parvo, in fact, sliding | end of which, as will be seen by the engraving, admits of a double 
longitudinally and transversely, turning and boring, and cutting | speed return motion. 

right and left-hand screws. What is there that they can’t do! Besides those illustrated Messrs. Collet and Engelhardt show 
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a very neat copy of Sharp's small screwing machine, from }in. to 
lhin., which they can sell complete with full sets of taps and 
dies for £50. Also a small planing machine, with quick return 
motion by hand lever; the bed is 2ft. by 18in., and the tool is 
a useful one for small work of many kinds. Altogether the dis- 
| play is exceedingly creditable to the firm. 








SYSTEM OF STREET RAILWAYS. 





The London drivers always have their horses well in hand and 
their pole chains tight; and are accustomed to drive to an inch. 

| They will be able to sight the end of the pole with the guide rail, 
and thus keepthe track. After a few journeys the horses will find out 
that there is no road resistance, no macadam to grind, nor jolting 
over uneven pavement; all resistance will be a question of weight. 


THE plan of streetfrailways above illustrated consists in laying | 
up-and down lines of rails in all public roads of great traffic where 
five yards in the centre of the roadway can be appropriated for 
omnibus and other fast traffic. The carriages running off on the 
a side to set down ur take up, neither flanges or guides are 











CHUBBS PATENT SAFE. 
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‘ SHEWINC DIACONAL ACTION OFBOLTS SECTION OF FRONT CORNER 

X the annexed engraving we illustrate a novel f. i nest 
manatees t orm of sate, | with hard steel plates fastened between them, of a total thickness 
bedy of - agp gd Messrs. Chubb, of St. Paul s-churchyard. The | of one inch, firmly rivetted and secured all round by strong angle 


is constructed with the usual casing for fire-proof | iron inside, and the outer plate—half-inch— tailed i iti 
non-conductors, and the onter casing is made of two plates of iron | The solid frame into which the belts go ey my a ae] 








ELEVATION 


bind all round the four sides, so as to make practically one piece. 
The rebated door is constructed in the same way as the sides, only 
it 1/in. thick; the locks are gunpowder proof. 

+e most important feature is the system adopted to prevent the 
safe being opened by the burglars’ new plan of inserting wedges. 








It will be observed that the bolts are thrown diagonally all round 
the four sides of the door, so that the bolts act as dovetails, and 
will effectually prevent the action of wedges or any other means 
used to open the door by robbers. The lockcase is fastened to the 
door by a great number of screws and screw bolts, so that it 


! cannot be moved. 


It will be noticed that there is great simplicity of construction, 
combined with certainty of action, in this plan. The ordinary 
Chubb’s wheel lock, throwing the bolts at right angles, was invented 
by Mr. Charles Chubb, forty years since; by merely altering the 
position of this wheel the diagonal motion and its far superior 
effects are obtained. The inventors submit that nothing more 


secure or simple could be used for the safe custody of valuables. 


Large treasury doors and frames are constructed on the same 
principle. 





NORTHERN OF FRANCE Rartway.—(From our Correspondent.— 
The additions made to the rolling stock of the Northern of France 
Railway in 1866 comprised seventy-two goods engines, thirty-three 
passenger carriages, and 2958 goods wagons. The fixed plant of 
the company’s workshops also received some additions last year. 
The quantity of coal carried over the company’s lines last year was 
3,331,000 tons, as compared with 2,985, tons in 1865. The in- 
creased price of coal last year increased the expenses of the loco- 
motive department to the extent of £35,160. 


Testinc Raris.—During the last week a number of Bessemer 
steel rail tests have been made at the works of the Railway Steel and 
Plant Company (Limited), Manchester, under the direction of Mr. 
G. Wood, locomotive and rail inspector for the Great Eastern 
Railway Company, who have ordered 800 tons of steel rails from 
the firm, subject to the most severe tests yet applied to this mate- 
rial. The results both as to temper and tensile strength were 
quite satisfactory. The first tests were made by one of Tangye’s 
100-ton hydraulic testing machines. The rail-bearing centres 
being 3ft. 6in. apart, and a strain equal to twelve tons applied 
without any visible deflection; the pressure was then increased 
to twenty tons without any permanent set, after which forty tons 
pressure was put upon it, when its deflection was ljin., and the 
elongation ;sin. The lowest breaking weight of any of the 
numerous specimens tested was fifty-four tons, at a set of 2jin., 
the machine itself being unable to compete with some of the rails 
tested. The second test was carried out by means of a weight of 
20 cwt. raised to a height of 20ft. and allowed to fall upon the 
rail, the rail being laid on centres com of two steel chairs 
3ft. apart, and occupying the same position as if placed in the 

rmanent way; the lowest deflection obtained was aga the 

ighest 2in.; all the specimens stood the tests admirably. The 
manager afterwards took two pieces of rails, 18in. long, and 
brought the two ends together without fracture. 


INDIUM.—Two very interesting specimens of this new metal 
have been recently presented to the “‘ Academie des Sciences” by 
M. Reichter. They consist of two prisms, having a length of 
about 4in.; their section is that of a trapezium, with a height of 
half an inch, and with bases respectively half an inch and 
three quarters of an inch in breadth. It is well known 
that sulphate of zinc, or white vitriol, may be prepared 
either by dissolving the metal in sulphuric acid, or, more econo- 
mically, by roasting the native sulphide or blende, which, by 
— oxygen during the process becomes in a great measure 
conve: into a sulphate of the oxide. When the former method 
is employed—as it generally is on a small scale, and in the labora- 
tory—a compound precipitate is obtained containing traces of 
indium. M. Reichter is the first who has succeeded in ye | 
this metal, and those who know the difficulties attending upon 
such experiments can well appreciate the dexterity in manipula- 
tion and the profound science and skill necessary to accomplish so 
proud a feat for the chemist as the giving of a new element to the 
scientific world. This metal bears a great analogy to cadmium, 
and there is an important fact to be borne in mind respecting the 
similarity of their properties, more especially when the manner in 
which indium is produced is taken into consideration. It is that 
cadmium generally accompanies the ores of zinc. The question 
that will at once arise is—perhaps after all indium is nothing 
else than cadmium. Fortunately, however, there is no doubt 
in the matter. The only oxide which is known formed by indium 





is insoluble in ammonia, whereas the oxide of cadmium is readily 
soluble in excess of that substance; moreover, the spectrum of 
indium is distinguished by a brilliant indigo ray; its colour, smell, 
and other properties somewhat resemble those of tin, to which 
cadmium also bears a resemblance, but is rather harder. The two 
specimens are of exceeding purity, and M. Reichter estimates their 
total value at £800. We trust that future authors and editors of 
chemical treatises will take care in revising the list of the known 





elements to includ» indium in the new classification. 
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ARMOUR FASTENINGS.* 


Dvrine the course of the paper which I lately read at the 
United Service Institution I performed a small experiment for the 
purpose of illustrating the necessity of uniformity of longitudinal 
strength in a cannon, and I have since been invited by some gentle- 
men to repeat that experiment, and also to say a few words about 
armour fastenings in your presence. 

I think that out of the many proposals for the attachment of 
armour plates there are only three methods which deserve special 
notice here, 

1, The plan of continuous rivetting proposed by Mr. Scott 
Russell. 2. The French or wood-screw bait. 3. The through bolt. 

The first system consists in attaching the plates by means of 
longitudinal stringers or ribs which through the joints of the 
plates, and are then rivetted over the entire length of the joints. 
Some of these continuous rivets were countersunk, and others in 
relief upon the plates. Each kind was severely tested at Shoe- 
buryness about five years ago, and answered admirably. The 
plates were held perfectly flat upon the backing, and none of the 
rivettings were broken. I think the system might be applied with 
much advantage in the construction of iron shields for the embra- 
sures in permanent fortifications. With regard to its applicability 
to the building of ships I do not venture to give an opinion, not 
being a naval architect, in the presence of so many gentlemen of 
that profession. 

The second, or French bolt, I have termed a wood bolt, since it 
only fastens the plate to the woodwork. A large coarse thread 
runs —— along the whole length of its tapered shank. These 
bolts do not break only because they draw out of the wood, and 
thus the plates quickly b half detached, as was seen in the 
trial of the Flandres target at Shoeburyness, August 4th, 1864, the 
plates of which target were ‘secured with these bolts. Moreover, 
armour plates attached on this system become so much to 
hamper, tending to strain the ship and open her joints in roug 
weather. 

The third system, namely, that of through bolts, possesses this 
great advantage, that, provided the bolts de not break, they bind 
ood backing, and the inner and skin ribs into 





the armour, the w 
one compact mass, and thereby strengthen the whole structure. 
The strain, however, on through bolts, caused by shot penetrating 
the armour plate, and pressing the backing against the inner skin, 
is so great and sudden that ordinary through bolts invariably 
break in the screw threads. I propose to illustrate practically the 
necessity of a stretching quality in a bolt which is required to 
resist a sudden or dynamical strain, and shall do so by doving a 
weight to fall freely down a bar suspended vertically until checked 
by a nut at the lower end. I also propose to prove theoretically: 
first, if the bolt be capable of stretching through a distance equal 
to the height through which the weight falls, and, if its resistance 
while stretching be uniform, that its resistance need only be 
sufficient to support the weight itself when gradually applied; 
secondly, if the bolt be not capable of stretching at all, that its 
strength must be infinitely great as compared with the pressure 
sud lenly applied to it, to enable it to support that pressure. 
EXTRACTS FROM PRIVATE EXPERIMENTS MADE ON THE STRENGTH 
or ScrEW BOLTS SUBJECTED TO IMPULSIVE STRAINS. 

“Dublin, November 27, 1862. -The power wasapplied by means of 
a weight of 97 lb., which had a hole bored ‘ktough it passing 
through the centre of gravity. The bolts were severally attached 
to a rigid iron cross beam at their upper ends, and hung vertically 
downwards. The weight was threaded on each bolt, on the lower 
end of which a screw nut, larger than the hole through the 
weight, was subsequently screwed. The weight was lifted up the 
bolt until it touched the cross beam, and then allowed to fall 
freely down the bolt till checked by the nut at the lower end. 

** November 28, 1862.—No. 11.—Thickness of bolts }in., increased 
in thickness at the screwed part, and screwed with jin. screw 
tap. First fall, llin., did not break; stretched }in. This bolt. 
sustained seven full falls of the 97 lb. weight, and broke in the 
shank at the eighth ; it stretched in all 2in. The falls of the 
weight thus varied in height from Llin. to 13in. 

“* No. 12.—Bolt gin. in diameter, screwed with ,in. tap. Fall 
of weight, 6in. Broke first fall in /ast turn of screw thread. 

** No. 13.—Same as last. Fall of weight 5in. Broke first fall 
in last thread of screw. 

** December 1.—No. 23.—Boli same as No. 11 ; }in. thick. First 
fall not measured, probably 144in.; permanent stretch not taken. 
Second fall, 15in., stretched lin. ird fall, 16in., stretched jin. 
Fourth fall, 16}in., stretched jin. Fifth fall, 16jin., stretched jin. 
Sixth fall, 17}in., stretched jin. Seventh fall 17}in., broke in 
shank of bolt. 

“Nos. 11 and 23, bolts of an uniform thickness of }in., thus sus- 
tained, without breaking, respectively seven and six blows of the 
97 lb. weight, falling on an average, in the first case, 12in., and in 
the second, about 15in.; while the two jin. bolts, each reduced at 
one point to ,,in. broke—the first under the first blow of the 
weight falling through only 6in., and second under the first fall of 
only din. On the other hand, the two last-named bolts would be 
stronger when subjected to a statical strain than the first two in 
the proportion of 25 to 16, and yet when the strain becomes impul- 
sive the latter prove to possess upwards of ten times the endurance 
of the former. 


“*The work accumulated in the weight is — where W equals 
<9 


the weight, v, the velocity at which it is moving at the instant it 
strikes the nut, and g, the acceleration due to gravity. 

** If the bolt does not break under the shock, it must perform 
an amount of work equal to that accumulated in the weight. Its 
capacity for performing this work depends upon its extensibility 
in conjunction with its cohesive strength. 

“* Thus, if S denotes the distance through which it stretches, and 
R, the mean of the available resistances it offers while stretching, 
then RS will denote the work it performs, or RS = sis 

7° 

“*It will be evident from this equation that the smaller S be- 
comes the greater must R be. 

“If H be the height due to the velocity v, then, since 1? = 


WY _wH=RS. 


“‘ Thus, if the bolt was formed of some very extensible substance, 
such as india-rubler, which would stretch through S = H, then 
need R, or the mean of the variable resistances it offers while 
stretching, only equal a constant force which would produce an 
acceleration in the weight equal to g, or R need only equal W.” 

“ If the resistance of the bolt while stretching be uniform, that 
resistance need only be sufficient to support the weight when gra- 
dually applied to the bolt. 

“If, on the other hand, the bolt were composed of some un- 
yielding substance made still less extensible by causing any exten- 
sion to be confined to a point, which might be done by cutting a 





deep sharp knife edged groove round the bolt thus: then must R | 
be infinitely great, since S has been made infinitely small ; for 


32 
= ~ ~~ where $ is an infinitely small fraction.” 


Thus, if a bolt cannot stretch at all its strength or resistance 
must be infinitely great as compared with the pressure suddenly 
pee to it to enable it to support that pressure. 

shall now practically illustrate the necessity of the stretching 





one read at the Institution of Naval Architects, April 12th, by Major 
ser, ‘ 

_t The experiment referred. to was against the Minotaur target, not the 
Warrior, and took placeJuly 7th, 1862.—W. P. 





quality in a bolt required to resist a sudden strain, and, I hope, 
verify my previous experiments, which I have quoted. 

A stoutiron bar is suspended from the apex of this tripod. It 
has a hole ,in. diameter, bored about jin. deep up its lower end. 
This hole has a female screw thread in it, which receives the 
larger screw thread on these bolts, which are 3in. in length. All 
these bolts are screwed at the other end to jin., and screw into 
this large nut. Some of the bolts are reduced for a length of 
2in. to yy of aninch. The others are of the ordinary patiern. 

This piece of iron or hammer, which is threaded on the bar, 
weighs 28 lb., and the length of the fall is 2ft. 

[Major Palliser first attached an ordinary bolt to the lower 
end of the bar, and it was broken by the first fall of the weight. 
A second similar bolt was tried, and it broke at the second fall. 
A bolt with the reduced shank was then tried, and it withstood 
nine falls of the weight, being gradually drawn out by each blow. 
At length a weak place became defined, and the bolt broke there 
in its shank at the tenth fall of the weight. The original length 
of the reduced part was drawn out about 30 per cent.| 

I shall conclude by giving an account of some of the trials to 
which these bolts have been subjected at Shoeburyness. 

The first occasion upon which Palliser bolts were tried in public 
was on December 22nd, 1863, when a 4in, plate, attached to a 
block of granite 3ft. thick by I4in. bolts, was fired at with a 
68-pounder without any injury being done to the bolts. These 
bolts were made by the Millwall Company. 

The next occasion was on the l6th of December, 1864, when 
l}in. Palliser bolts were employed in a portion of a target repre- 
senting H.M.S. Warrior. 

Extract FROM REPORT OF ORDNANCE SELECT COMMITTEE OF 

THE TRIAL OF WARRIOR TARGET, ON THE 16TH OF DECEMBER, 

1864. 


The shot used in this experiment were of three kinds, viz., Firth’s 
steel, steel manufactured at the Atlas Works, Sheffield, and Major 
Palliser’s chilled cast iron shot. The weights of the shot were 
100 lb., and the charges used were 25 1b. and 17 Ib., fired from 7in. 
muzzle-loading shunt-rifled gun of 134 cwt. 

“* The fastenings of this target suffered very severely. During 

the fifteen rounds which were fired in this experiment, eighteen 
armour-plate bolts, thirty backing bolts, and eighteen rivets were 
broken. Only three of Major Palliser’s bolts were broken, not- 
withstanding that half the number of rounds were fired at a 
portion of the target which was secured by these bolts.”--See 
Second Report of Ballistic Experiments, by W. H. Noble, M.A., 
Lieut. R.A., and Associate Member Ordnance Select Committee, 
» 45. 
With only one or two exceptions, all the ordinary bolts were 
broken in this experiment, and ordinary bolts in plates not 
struck were broken by the jar of shot striking the plate secured 
by Palliser bolts. The portion of the target which was secured 
with bolts was completely penetrated six times during this ex- 
periment. 

The first shot (No. 933*) struck a plate entirely secured by ordi- 
nary bolts, and broke six armour bolts and two rivets, 


RELATIVE EFFECTS OF SHELL FIRING UPON THE FASTENINGS OF 
TWO WARRIOR TARGETS SECURED RESPECTIVELY WITH ORDI- 
NARY BOLTS AND THOSE OF MAJOR PALLISER’S PATTERN. 

June 24th, 1864. 

Warrior target, secured by ordinary bolts 2in. in diameter. 

2nd Round.—Steel sheel, 681b. 70z.; bursting charge, 21b.; 
fired with a 14]b. charge from Sir W. Armstrong’s 70-pounder 
muzzle-loading gun. 

Result.— ‘* Nine armour bolts and one backing bolt broken.” 

June 27th, 1864. 

2nd Round.—70-pounder shell, as above. 

“* Twelve securing bolts drawn from lin. to 1jin.; seven securing 
Se ee of Armstrong and Whitworth Committee, 

. 457. 

. This target is still at Shoeburyness, and although it was fired at 

by small guns (70-pounders), and only penetrated three times, 

nearly all the armour bolts are broken. 
January 5th, 1865. 

Warrior target, secured by Palliser bolts, 14in. thick. 

No. 971.—Steel shell, 1001b.; bursting charge, 341Ib.; fired 
with 251b. charge from 7in. 100-pounder muzzle-loading rifled 
gun; three rivets and one angle iron broken; Palliser bolts un- 
injured. t 

No. 975.—Steel shell as above; Palliser bolts uninjured. 

No. 977.—Steel shell as above; Palliser bolts uninjured. 

No. 978.—Steel shell as above; Paliiser bolts uninjured. 

No. 972.—Round steel shot, weight 1051h.; fired from smooth- 
bore Yin. gun, with 251b. charge. Rib and angle iron broken and 
skin cracked; four wood bolts broken. Palliser bolts uninjured. 

No, 973.— Same as last. Struck close to old hole, both shot 
driven through ; skin opened 3ft. 3in. by lft. Gin. None of 
Palliser’s bolts broken; one of these bolts was pulled clean 
through the plate and remained unbroken in the skin in rear of 
the target. 

No. 974.—Same as last. Struck close to an old hole, clean 
through; Palliser bolts unbroken. See Table of Experimental 
Practice received by Ordnance Select Committee from Shoebury- 
ness, on the 17th of January, 1865. These bolts were made in the 
Royal Dockyard at Chatham. 

The two following experiments will show the worthlessness of 
elastic washers of any kind on an ordinary bolt. 


CaPTaIN INGLIS’ SHIELD. 

Captain Inglis’s (Royal Engineers) casemate shield was fired at 
by an Armstrong 300-pounder, a7in. Whitworth rifled gun, a 7in. 
Lynall Thomas rifled gun, and a 9in. smooth-bore Armstrong gun, 
on th: 3rd March, 1863. 

The bolts in this experiment were 3in. thick, or of four times 
the sectional area of 14in. bolts already alluded to. 

‘* Between the front and rear planks” of this target “‘sheet lead 
was introduced to check vibration, and under the nuts of the 
screw-bolts elastic washers of various descriptions were used. 
Some of these washers were of the nature of buffers composed of 
3in. of india-rubber inside a strong wrought-iron cylinder ; others 
were coils of wire rope similarly confined, and in other cases several 
lead washers and washers of iron and brass were used.”~— See 
Professional Papers of the Corps of Royal Engineers, vol. xii., 
page 133. On this occasion six shot, fired from the above-men- 
tioned guns, struck this target, and eight of these bolts were 
broken, although in no instance was the target, which for its 
weight is probably the cheapest as well as the strongest structure 
ever erected at Shoeburyness, penetrated. 


Mr. CHALMERS’ SHIELD, 

A wrought-iron shield, with a wood backing and inner skin, was 
placed in the right-hand embrasure of the granite casemate which 
was lately fired at at Shoeburyness. The securing bolts of this 
shield were 3in. thick, or four times the size of the Palliser bolts, 
and had thick india-rubber washers under their nuts. The shield 
was fired at by the 7in,, 8in., 9in., and 10in. rifled guns, and struck 
thirteen times. Although in no instance was _— ted 
eighteen of these huge bolts were broken. Some wooden targets 
which were erected in rear of the shield were completely penetra- 
ted by the flying bolt-heads, which averaged about 6lb. in weight. 
In one instance a broken bolt, of upwards of 25lb., was thrown 
more than eighteen yards to the rear. Had the gun in the em- 
brdsure been served by a detachment, every man must have been 
killed or wounded. 

As both Captain Inglis’s and Mr Chalmers’ shields are still in 
existence at Shbchaveneia, the above account as to the number and 
size of the broken bolts can be verified. 

The American accounts of the first bombardment of Charleston 





w- Every shot fired at Shoeburyness at iron ‘plates is numbered and photo- 
+ This shell did not burst, 





shows that all the casualties on board their armour-clad ships were 
caused by flying bolt-heads. 

The last occasion on which my bolts were tried was in the now 
famous 8in. plated target, the whole of which was secured by 
them, and although this target was fired at with a score or more of 
steel and chilled shot and shell of 2501b. weight, with 43 lb. of 
powder, from the Qin. rifled , and although the target was 
repeatedly penetrated by my chilled white-iron shells, in no in- 
stance were any of the bolts broken except when the bolt 
itself was hit and driven clean through the target along with 
the shot. —— 

In the discussion which followed 

Captain Heath said as the official reports had been quoted by 
Major Palliser, he might just carry the subject on one step further 
The system of Major Palliser was to allow time for the bolt to 
stretch. This might be done by a spring of any sort, and if you 
put a sufficiently powerful and at the same time sufficiently elastic 
washer with a sufficient depth between the nut and the skin of the 
ship, you acted on Major Palliser’s principle but in a different 
way. On the last occasion when bolts were tried one was in that 
direction, and it seemed to answer, as far as one experiment could 
guide one, as well as Major Palliser’s plan, but more experiments 
were eoccennty to test the point. There would be this advantage 
in that plan that your bolt remained at its original thickness and 
of the same strength, while in Major Palliser’s plan the bolt was 
stretched but not broken, which, of course, meant weakening. 

Mr, Bramwell said this was a subject to which he had had 
occasion to give considerable attention, and it appeared to him 
that Major Palliser had devised in reference to armour plates that 
which in another shape engineers had well known in past years, 
though he did not think they had applied it to bolts and especially 
not in connection with armour plates. Engineers had felt the 
difficulty of having any sudden change of shape in any iron 
structure exposed to impact. No man, he believed, would at the 
present day think of making a girder with a nick in the bottom of 
it, and therefore one was in the habit of stipulating in specifica- 
tions that collars should be made to axles of engines and machines, 
but it was not till Major Palliser told them that they thought it 
was desirable to put them to bolts of armour plates, and for this 
reason that bolts when screwed up did not have impactum 
generally, though in armour-plating they were liable to it. Major 
Polliser had produced a formula showing what work a bolt was to 
perform, but he (Mr, Bramwell) did not think his illustration 
went quite far enough. 

Mr. Barnaby said he should like to say one word in confirmation 
of what Major Palliser had said with regard to the experiments. 
In the experiments illustrated in the last volume of Transactions 
the bolts were not made of the same size through a portion of 
their length as they were in the thread, and it was found that they 
broke with the same steady strain upon them whether they broke 
in the thread or whether they broke in the reduced part of the 
solid bolt. It also appeared that the bolt broke when it had not 
been reduced with an extension of something less than the eighth 
of an inch, that a bolt of 2lin. when reduced in the middle for 
about 5in. or 6in. stretched for a inch and a-half. These facts 
seemed to him to bear out completely what Major Palliser had 
said, and it had been considered at the time of the experiment 
whether it would be a good thing or not to introduce bolts of that 
kind into our ships. It was said, however, that the difficulty of 
putting such a bolt through wood which was required to be water- 
light was such as to lead to great expense in repairing it, and it 
was therefore decided, instead of doing that, to adopt the mode of 
attaching armour to the sides of the ships referred to by Captain 
Heath, namely having an india-rubber washer under the nuts at 
the end so as to give elasticity and not allow an improper stretch 
of the bolt. The bolts which had been broken to so large an 
extent had not been bolts furnished with india-rubber washers. 
The bolts now used were much larger than formerly. The mode 
of preparing the nut which was in use in Chatham yard was new 
at least as far as ordinary practice was concerned. The advantage 
was that instead of making thirty or forty a-day they now made 
140 of these nuts. 

Mr. Cowper said the bolts did not stretch more than a inch, but 
for this a spring was required somewhere. : 

Mr. Scott Russell asked Major Palliser to give the council the 
most definite answer he could as to the comparative value of the 
washer and his elongating system, because he was one of those 
who had all along admired extremely Major Palliser’s invention, 
and he thought Mr. Barnaby deserved the thanks of all present 
for having been one of the earliest in making experiments upon 
the applicability of that invention to armour-plated ships. But 
while he extremely admired Major Palliser’s invention his difficulty 
was to know what degree of superiority there was in the one or 
the other between his bolt and the washer. He entirely coincided 
in the opinion that where bodies were subject to concussive or 
percussive strains, or strains implying high velocities, the transition 
trom a large to a small area should as a general rule be made in 
the most careful manner. He was quite sure that im another of 
the applications of Major Palliser’s arrangemer* about screws the 
principle which Mr. Bramwell had eaunciated was still more 
valuable, namely, wherever screws were used in the body of guns, 
because there any abruptness was injurious. He might say, also, 
that he thought as a general rule in the construction of machinery 
for a very great variety of purposes the use of plus-screws add 
on to the diameter of rods, instead of being cut off, was of high 
value. If Major Palliser would allow him he would show that he 
was not prejudiced in favour of his invention beyond the place 
where it was really valuable, by stating where he considered it 
was not valuable and why it was not valuable. In machinery it 
would be used to a much greater extent than it was likely to be if 
the things to which it was applicable: were only subject to draw, 
but as the same machinery was generally subject both to draw and 
to crush they did not choose to turn away the centre, and for this 
reason, that when the crush came they wanted the centre in order 
that the rod might act as a pillar. . 

Mr. Varley thought a point should be sought in these bolts at 
which the annealing was such that the hardening of the iron by 
contraction should give it the greatest strength. He made this 
remark in consequence of finding in experiments for testing iron 
wire, that when wire was softened down it began to stretch with 
about one-half of the previous strain necessary when hard drawn ; 
but instead of the stretching being confined to one mor pre > 
perhaps, a quarter of an inch in 50 inches, it extended throug 
the whole mass, because the rate of the increased strain on the 
wire was greater than the diminution of diameter, and, while that 
condition lasted, each portion that stretched hardened that por- 
tion and gave it a greater tensile strength. ‘ 

Mr. Scott Russell said he had made the experiment of stretch- 
ing without drawing, and he had stretched wire until ithad become 
perfectly hard and brittle, and of a differentenature by the mere 
act of elongation. : , hat 

Mr. Varley said what he wished to draw attention to was tha 
if they made their bolts too hard the weak point would be the 
source of the flaw ; if they made them too soft, then the whole 
bolt was stretched. . 

The Chairman said Major Palliser seemed to think that great 
slowness had existed in certain quarters with regard to the adop- 
tion of his invention. Some ground for this slowness had ap- 

ed in the course of this discussion, If Major Palliser would, 
By those compromises which were in fashion, approach the — 
rities, they would be glad to find a way out of the diffic _ 
When they put the diminished ratio.of the elastic washer 7 
cup washer they found very satisfactory results, and ragged 4 
liser had now to competé with a very different washer to tha a. 
use when he commenced his experiments. He could only say a 
the importance of this matter was thoroughly realised, 4 
the armour-plate fastenings were receiving great attention. 
the last reports were received they might get on better. ens 

Captain Heath said he thought the last report must have 
sent in to the War Office at least two months ago. 














May 10, 1867. 

















RAILWAY MATTERS. 

TE Missouri and Pacific railroads are 80 covered with water 
that the fires in the locomotives are extinguished. 

Tue railways of Ireland conveyed more than 1092 tons of salmon 
in the year 1866, an increase of 301 tons, or about 37 per cent., 
over the quantity carried in 1865. 

Tue proposed arrangement of the Great Indian Peninsular 
Railway with the Nerbudda Coal and Iron Company has been 
broken off. 

A BripGE over the Fabius river, on the Quincy and Palm 
was burned on the 13th ult., and an engine with seve’ 
cars ran into the stream. 

In addition to the ironwork shipped to Madras during last year, 
650 sets of wagon iron work have been contracted for, and are in 
course of delivery and shipment. 

Tue shareholders of the Shrewsbury and Hereford Company have 


line, 
freight 


NOTES AND MEMORANDA. 

A GREAT discovery of antique jewellery has been made in an 
Indian mound in Tennessee. 

THE first two safety lamps used in a colliery are preserved in the 
Museum of Practical Geology. 

THE occidental turquoise, frequently called the bone turquoise, 
is said to be fossil bones, or teeth, coloured with oxide of copper. 

TuRF charcoal is 20 per cent. more combustible than that of 
oak, It has been applied to softening steel plates and dies with 
remarkable success. 

By adding to nitro-benzole an acid solution of chloride of tin a 
strong reaction is obtained in a few moments, great heat is evolved, 
and aniline is produced. 

AIR collected at the back of the upper gallery in Covent Garden 





refused their sanction to the bill for transferring the line to the | 
| in the air at the summit of Mont Blanc, and in the same proportion 
in the streets of Paris, and at 650 toises above the city. 


London and North-Western and Great-Western Railways. 

On Wednesday evening the Boaris of the London and Brighton 
and the South-Eastern Companies signed an agreement for a fusion 
and amalgamation of the two companies on the North-Eastern 
principle. 

TyE memorials of engine-drivers in Scotland are now nearly all 
sent in, and are about to be considered. In some instances the 
claims of the men have been granted; as, for instance, on the Cale- 
donian and other lines. 

Tue Tendring Hundred Company have received the certificate of 
the Board of Trade authorising the opening of the final section 
from Kirby Cross to Walton-on-the-Naze. ‘Traffic is expected to 
be commenced in a few days. 

It has been arranged to lease to the Midland and Great Northern 
companies the Midland and Eastern as well as the lines of some 
other small companies. The rent is estimated to pay a minimum 
dividend of £2 per cent. per annum. 

Ln the Massachusetts Legislature the House Committee on Rail- 
roads and Canals have unanimously reported a bill in favour of 
granting the State credit to the amount of 5,000,000 dols. to the 
Boston, Hartford, and Erie Railroad. 

A party of New York gentlemen have leased the Raritan and 
Delaware Bay Railroad for a term of thirty years, and will at 
once add new boats and rolling stock, to make this a first-class 
competing line as against the Camden and Amboy Railroad. 

A SaTISFACTORY settlement of the grievances of the staff of 
engine-drivers and firemen employed on the Great Western Railway 
has at last been effected, and the terms previously confirmed by 
Sir Daniel Gooch, the chairman of the company, have been 
accepted. 

Srxce the interruption of travel on the Omaha branch of the 
Pacific Railroad by floods in Nebraska, passengers and freight are 
coming from Omaha and Chicago to Leavenworth and St. Louis, 
for Denver and other points on the Plains vid the Kansas branch 
of the Pacitic Railway. 

Tue Neath and Brecon line has been inspected by Captain Tyler, 
and with the exception of a few details respecting the fencing and 
the signals, the werks were found to have beencompleted in a sub- 
stantial manner, and the line will shortly be open throughout its 
entire length, from Neath to Brecon, for passenger traffic. 

THE men of the North Staffordshire Railway met the board of 
directors last week by appointment, and the memorial sent in was 
discussed, not as a whole, but each claim separately. The men 
were well pleased with the reception they received, and are to 





meet the full beard on the 15th inst., when the final decision will | 
| flame to the gas in which it was plunged. This he effected in 
| 1813, by means of an air tight — with glass front, the flame of 


be announced. 

Accounts from the upper Missouri say that the high water of 
the Platte river has caused great damage to the Omaha branch 
of the Pacific Railroad, and no trains are running at present, 
Forty miles of the track are under water and the bridges over the 
North Platte and the South Fork are so badly damaged as to be 
unsafe for crossing. 

THE London and Brighton Railway directors have issued their 
report in reply to the charges brought against them by the com- 
mittee of investigation. As regards the liability of the company 
in connection with the Surrey and Sussex and Chichester and Mid- 
hurst lines, there seems no doubt that the proprietors cannot 
morally repudiate it. 

A FATAL accident happened at the Bishop’s-road station of the 
Metropolitan Railway on Sunday night. A woman named King 
endeavoured to force her way into a train, the carriages of which 
were crowded to their utmost capacity. She rode on the steps of 
one of the carriages for a short time and then fell, and was 
instantly crushed to death. 

THE Highland company have entered into an agreement for 
working the traffic of the Sutherland Railway for ten years. The 
working expenses are not to exceed 75 per cent. of the receipts, 
and the company are to be allowed 114d. per mile run by the pas- 
senger engines, and 13d. per mile run by dhe goods engines, besides 
allowances for the use of carriages, wagons, Ac. 

Tue Assembly-room of the Red Lion Tavern, Harrow-road, 
Paddington, was crowded on Saturday night with delegates from 
various sections of railways, who met together to consider the 
best means to bring the whole of the 76,000 railway employés into 
one huge “railway operatives’ society,” for mutual protection, 
and to secure an uniform rate of wages throughout the country. 
The meeting was a success, 

THE directors of the United States North-Western Railroad 
have decided to inform the men in their employ that those who 
choose to do so can restrict their labour to eight hours at a pro- 

rtionate reduction of wages. The officers of the city railroads 

ave decided to make the same offer to their men, and there is 
said to be scarcely a doubt that all the railways centering to 
Chicago will take the same action. 

On Saturday evening the axle of the front wheels of an engine 
driving the express from Manchester to Wigan, vid Tyldesley, 
snapped when the train was near Wigan, and the engine, after run- 
ning some distance, was thrown on its side. Two carriages, both 
third class, were driven over the engine, and they were much bat- 
tered. Several passengers were much shaken, and the driver and 
stoker of the engine were badly hurt. 

THE effect of the strike on the North Eastern line has been so 
far overcome that the company on Tuesday had spare hands enough 
to run the usual excursion trains to the York races. In addition 
on Monday, most of the trains which had been discontinued 
during the strike were resumed, and are now running punctually. 
Every train absolutely required is now in full working, and there 
are hands in plenty to meet the requirements of the summer traffic. 

AN accident occurred on the branch line of the Great Northern 
Railway, at Hertford, on Tuesday morning. The 11.10 train for 
London had only got about 120 yards from the station when it was 
brought to astand for the purpose of closing the door of a car- 
riage, which one of the guards observed to be open. While it was 
stopping, a goods train, which is supposed to start five minutes 
ag — the pag train, but which, on this occasion is said 

ave started earlier, ran into it. 
en ta Ra © it. The passengers were much 


On Saturday Wm. Webber, a bricklayer, took a 
Bristol and Exeter line, and was told nelies starting that og Norn 
did not stop at the station at which he wished to alight. He 
nevertheless got in, and on passing Durston, where he wanted to 
stop, he jumped from the train, which was then travelling at the 
=e of forty miles an hour. On the arrival of the train at 
—- ra bev 2 was om 4 ane him, and he was 
n Hospital. tho much brui i 
bones appeared to be eoken. - Pipremtnne! 


| which was supported by blowing 


Theatre on a full night gave 20 per cent. of oxygen, and rendered 
lime-water more than usually turbid. ‘ 
SAUSSURE AND BEaAvvalIs found that carbonic acid was present 


THE temperature is so greatly affected by the Antarctic current 
that the general mean temperatures of the air and ocean in lati- 
tude 12 deg. south are reduced, the one by 11 deg. and the other 
by 14 deg. 

WHEN an infusion of tea is evaporated to dryness a chocolate 
brown residue remains, which, when derived from green gunpowder, 
contains 4°35 per cent. of nitrogen; if from black souchong, 4°70 
per cent. nitrogen. 

SUBMARINE telegraphs to the number of 72, with 12,008 mi les o 
cable, are now in successful operation; 23, of 9053 miles, have been 
worked but have since given out, and 9, of 862 miles, have been 
total failures. In addition to these there are 95 lines under 
American rivers, 

Ir has been ascertained by counting that the whole number of 
books printed during the fourteen years from 1666 to 1680 was 
3550, of which 947 were divinity, 420 law, 153 physic, so that 
two fifths of the whole were professional books ; 397 were school 
books, 253 on subjects of geography and navigation, including 
maps. 

THE proportion of products contained im tea which are soluble 
in hot water varies considerably, and depends chiefly upon the 
age of the leaf, which is younger in the green than in the 
black tea. On an average in 100 parts of dry black teas there are 
43°2 parts soluble in boiling water, in dry green teas, 47°1 
parts, black teas in their commercial state, 35°4; green teas 
ditto, 43°4. 

AT a recent meeting of the Academie des Sciences M. Secchi 
made the important announcement of the complete transparency 
of iron when at a red heat. His own experiments have proved the 
truth of the fact, provided the thickness of the piece of iron does not 
exceed one quarter of an inch. This property of the metal ap: 
to explain some of the phenomena respecting dialysis which have 
resulted from the employment of iron. 

A METHOD has lately been made public in France by which 
various flavours may be communicated to fruits. The process is 
as follows :—Supposing, for instance, it is desired to flavour an 
apple: the fruit is pierced with a needle in several places, and 
then immersed in the flavouring liquid. After a few seconds 
the liquid penetrates to the interior of the fruit. This operation 
is repeated two or three times in ten days, and the fruit allowed 
to ripen. 

Dr. W. Rep CLanny, of Sunderland, was the first to contrive 
a lamp which might burn in explosive air without communicating 


resh air from a small pair of 
bellows through a stratum of water in the bottom of the lamp, 
while the heated air passed out through water by a recurved tu’ 
at top. 

TuE Scientific American states that Mr. Norman Wiard has read 
a paper to show that most of the accidents from explosion of 
boilers arise from not equally heating every part of a boiler, the 
consequence of which is that the steam in some parts of the boiler 
becomes superheated and presses unequally on thesides. A boiler 
with narrow water spaces eighty-four feet long will expand lineally 
four inches under a high pressure of steam; and one of the greatest 
causes of explosions is ignorance of the difference of time required 
to heat air and water. 

It is a curious fact that if chlorine gas is turned into a jar of 
acetylene gas even in darkness, an explosion will ensue, but not so 
if the acetylene be turned into the chlorine unless a moderate 
degree of light be present. In the latter case the chlorine unites 
with the hydrogen, setting the carbon free, so that the vessel, 





MISCELLANEA. 

A METHOD of inverse filtration is attracting considerable notice. 

Tue use of local anwesthesia has been introduced in veterinary 
practice. 

THE Board of Works, as mortgagees, are in possession of Galway 
Harbour. 

MECHANICAL cultivation of the land is attracting great attention 
in France. ° 

The piercing of the Mont Cenis tunnel is now proceeding at the 
rate of 5°54 metres a day.,. ~ 

THE depth of ’s Straits is about forty-five fathoms, and 
the cable crossing it 200 miles long. 

A MEETING has been held in the Sandwich Islands for the pur- 
pose of erecting a monument to Captain Cook. 

A FORMIDABLE strike has taken place among the working men 
of Chicago in favour of eight hoget labour. 


THE Liverpool corporation hagy@"purchased from the Earl of 
Sefton 360 acres of land to‘form'amew park. 


GREAT expectations are sed respecting the use of electro- 
magnetism in connection with the ing of iron. 

_ Ar the Porte — 4 cabs ati be ordered from any of the stands 
in Paris by telegraph to take up atthe Exhibition building. 

THERE are some signs of impr ément in the cotton trade at 
Preston, which for several monies ties been in a depressed state. 

Lake Erie is now free of ice, and, navigation fairly commenced. 
Vessels have arrived at Buffalo from Detroit, and at Toledo from 
Buffalo, 

THE second annual collection of national portraits consists of 
866 works, and includes about 180 pictures by Reynolds and 
Gainsborough. " 

Lynn, Massachusetts, is the headquarters of the shoe trade in 
the United States. The value of shoes sold in that city during 
the last three months was 2,663,340 dols. 

THE Council of the Society of Arts have resolved to offer the 
gold medal of the society and a prize of fifty guineas for the best 
essay on the harvesting of corn in wet seasons. 

Tue Government have revived the plans of the late Prince 
Consort for bringing our various learned societies together under 
a single roof in Piecadilly—the roof of Burlington House. 

THE new method of ventilation, in which the openings for the 
ingress of fresh and the egress of foul air are both near the floor, is 
said to have effected wonders, and never yet to have failed. 
"Tre well-ktiown’ Chinese fishing temple at Virginia Water 
having become decayed, it will, it is understood, not be repaired, 
— be replaced by another building designed like a Swiss 
c t. 

THE amount of the payménts made for cotton in the first two 
months of this year was £6,264,889, as compared with £10,055,150 
in the first two montlis of 1866, and £7,057,244 in the first two 
months of 1865. ‘ 

CaPTaAIn JOHN PowELL, of Brooklyn, New York, proposes to 
cross the Atlantic in June in a boat 26ft. by 7ft., without sails or 
steam. motive power is to bea windmill attached to and 
turnings a pair of side-wheels. 

THE workmen in the Russian.gum factories are employed day 
and night in converting muzzle-loaders into breech-loaders. The 
whole of the Russian army will, it is said, be provided with the 
latter weapon by the end of June at the latest. 

THE proposei memorial bust to Stothard, which is to be placed 
in ihe National Gallery, has been undertaken by Mr. Weekes, and 
will be put in hand forthwith. Additional subscriptions are re- 
quired to those which are already numerous. 

AccorDING to the new Dutch navy organisation law, twelve 
new screw corvettes, with sixteen guns each, ten ironclads, each 
carrying two 300-pounders, and fourteen monitors, are to be added 
to the Dutch navy. 94,000 Snider rifles have also been ordered 
for the Dutch army. 

TE coloured men’s shipyard at Baltimore was purchased by 
them. not quite thirteen months ago. It is entirely m: uaged by 
coloured men, and 225 workmen are employed—thirty-nve being 
white. Last year work was done to the amount of 76,000 dols., 
the profits being 25 per cent. 

Tue Moniteur announces that the subscriptions to assist French 
workmen to visit and study the Paris Exhibition already exceed 
£4000. The Society of Arts have started a subscription with 100 
guineas to assist British workmen in like manner, and ask for 
further subscriptions from the public. 

THE more Mr. Sorby’s microspectro analysis is investigated 
the more is it found applicable to practical uses; operative 

hemists, dealers in drugs, and all who drink wine, may avail 





which previously held a mixture of colourless gases, is instant] 
filled with a mass of inky black smoke, giving the jar the appear- 
ance of patent leather. These observations are derived from a 
late lecture by Prof. Frankland. 

PrerRI, the French chemist, has re-examined the grasses, and 
has apparently thrown some further light on the agency of silica, 
which was once erroneously supposed to give the stalk its rigidity. 
He finds on the contrary that in the wheat plant the silica accumu- 
lates chiefly in the leaves, and least of all in the hard knobs or 
joints of the stalk; the latter containing less than one-seventh as 
much as the leaves, and the stalk between the joints less than one- 
fourth. Hence the more silica the more leaf, the more shade the 
less hardness in the stalk and the greater liability to break down 
or *‘ lodge.” 

Ar a recent meeting of the California Academy of Natural 
Sciences Mr. Gutzkow presented a sheet of chemically pure silver, 
3ft. in diameter, 30z. in weight, and as thin as fine paper. The 
colour was beautifully white, and the texture like fine lace. This 
sheet was made by mixing solutions of Lycee hate of iron and 
sulphate of silver in a large dish, and the silver rose to the 
surface and there formed into a sheet. Successive sheets will 
rise with each stripping. This easy mode of obtaining chemically 
pure silver is of much practical value, 

THE coal production of the following countries in the year 1865 
was as follows :—Great Britain, 98,150,587 tons; Austria, 4,161,698 
tons; Belgium, 11,840,703 tons; Bavaria, 260,600 tons; France, 
11,061,948 tons; Prussia, 21,197,266 tons; Russia, 128,571 tons; 
Spain, 418,827 tons; United States, 22,906,939 tons; and the 
Zollverein, 22,350,000 tons. Austria imported from Great Britain 
97,226 tons; Belgium, 21,810 tons; France, 1,586,327 tons; Prussia, 
577,183 tons; Russia, 477,033 tons; Spain, 409,497 tons; United 
States, 197,213 tons; and the Zollverein, 586,507 tons. 

At the Glenn’s Falls gasworks in Troy, N.Y., the experiment 
of substituting peat for coal in the manufacture of gas has been tried 
with considerable success. The Troy Times says that one hundred 
and fifteen pounds of dried peat, taken from a bed not more than 
three feet below the surface, yielded seven hundred and eighty- 
fom! feet of gas, or eighty-five one-hundredths of gas to the 

ound, while from the best coal used at the works the yield of gas 
Sos not exceed four feet and forty one-hundredths to the pound. 
The cost of peat is much less per ton than that of the coal usually 
employed in the manufacture of gas. 

HE Belgian War-office having instituted an inquiry into the 
armaments now going forward, finds the following numbers of 
breech-loaders now ordered and in process of construction or con- 
version, viz., Prussia, 1,100,000; France, 480,000 (Chassepot); 
England, 350,000 (Snider, converted); Austria, 600,000 (Wanzl, 
converted; Russia, 600,000 (Carlo: needle-gun converted), Italy, 
Soe, Portugal, Greece, Belgium, Holland, k, Bavaria, 

urtem Baden, Hesse- t, are all making or pro- 
the purpose. 





ing breech-loading arms, or have voted funds for 
Breoch-loeding and rifled cannon age also largely ordered, 





themselves of it with advantage; for by his process they can detect 
adulter.tion even in the minutest quantities. 

THE total expenditure on the Metropolitan Main Drainage 
Works had, at the close of the year 1866, reached £3,798,208, and 
a further outlay of £701,791 was required to finish the works. 
The main i is now complete with the exception of the 
northern low level sewer and — 4 

THE Steinheil cannon is said to be a success, This mysterious 
weapon, smokeless and noiseless, is based on the application of 
centrifugal force. The balls are propelled by the motion of a 
circular disc, traversing a groove from its centre to its periphery, 
whence they pass through the barrel of the gun. 

THE men employed at the Shotton Colliery, between Hartlepool 
and Sunderland, to the number of about) $00, have struck a a 
question of privileges. Twelve of the men were brought up at the 
Castle Eden police-court on Friday on a charge of leaving their 
work without notice, and were sentenced to suffer a month's im- 
prisonment, but were offered the alternative of returning to work, 
which they rejected. 

THE walls of the Savoy have been decorated throughout, 
the chancel being coloured with special richness and elaboration. 
Many of the old monuments are ne ey yao are in p 
The altar window has. been- inserted ea Queen, in memory of 
the late Pritice Gonsort, A font has erected to replace the 
old monument raised to the memory of Hilton and De Wint, the 
water-colour painters. 

THERE are fourteen royal parks and pleasure 
about London, the parks being those of Battersea, 
wich, Hampton Court, K Kensington, Regent's, Rich- 
mond, St. James’, Green, Hyde, and Victoria, and the pleasure 
grounils of Hampton Court and Kew. The ds of the Hospital 
and Military Asylum at Chelsea, with H Park and Long- 
ford River, are also included under the above heading. 

In the winding up of the Blakely Ordnance ryt! a question 
has arisen as to the ownership of some guus, of the value of about 
£25,000, in respect of which a contract was entered into between 
Captain Blakely and the Confederate States of America previously 
to the assignment of his interest to the Blakely Ordnance Com- 

. The guns in question are now claimed, as against the 
inding-up company, both by Captain Blakely and the Govern- 
ment of the United States. 

THE rich lands which skirt the Mississippi are protected from 
floods, as Holland is any oe from the sea, by enormous dikes 
called levees, These have lately fallen out of repair, partly owing 
to neglect, partly to the treatment which they received from the 
Northern army in the war, and partly owing to the industry of 
the clay fish, a little animal, which undermines till it completely 
honeycombs the soil. The. result has been that the levees have 
given way, and that 16,000,000 acres of the most fertile lands in 

United States have been ravaged by a flood, 


unds in or 
ushy, Green- 
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CONCRETE MIXER USED IN THE CONSTRUCTION OF THE TYNE PIERS. 


DESIGNED BY MR. P. J. MESSANT, M.LC.E., ACTING ENGINEER. 
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_ THE concrete mixing machines, engravings of which we have 
given above, have been very successfully employed in the construc- 
tion of the Tyne piers, a detailed description of which was given 
in THE ENGINEER, page 250 of the present volume. The chief 
object to which the machines have been applied has been the filling 
in of the hearting between the longitudi and cross walls, they 
have also been much used for making concrete blocks, and are now 








being fitted up with steam machinery for that purpose. For filling 
in the hearting, balks of timber have been laid over the openings, 
on which the machines are moved on rails laid for that purpose, 
the machines being followed on the same rails by the supply wagons. 
The hopper, which is shown suspended from the davit in the 
elevation, is made to hold the exact measure of gravel for a 
charge; it is filled direct from the wagon by two men whilst the 
previous charge is being mixed. The water cistern, which is a 
measure of the exact quantity, is also filled from a flexible hose 
pipe in the same time. When the mixing is completed, the mixer, 
shown in section in Fig. 3, is stopped with door and opening 
downwards, the fastening of the door is released and the charge of 
concrete falls in a mass into its place, the discharge being instan- 
t The opening is then turned upwards. The hopper sus- 
pended by the davit is brought over the opening and discharged 
into the mixer in a few seconds. The proper quantity of lime or 
cement brought from the store in a bag is at the same time put 
into the mixer and the water from the cistern. The door is then 
closed and made tight by a blow from a hammer, on the head of 
the double wedge fastener. The mixing, by turning the mixer, 
and the —_ of the hopper and water cistern, are again resumed. 
For moving the machine on the rails, the working pinion is slipped 
out of gear with the intermediate wheel and into gear with a cog 
wheel on the bearing axle. The intermediate wheel and pinion 
can also be moved out of gear when the machine has to be taken a 
distance and drawn by horse orlocomotive. The peculiar shaj 
of the mixing vessel compels the materials in it to be 
turned over four times in one revolution, thereby ensuring a 
thorough amalgamation if the vessel be made totake eight or twelve 
revolutions. The question of employing the machines for mixing 
the concrete is not simply one of economy of labour, but a better 
quality of concrete is obtained than could possibly be had 
from hand mixing without a vast deal of labour and very rigid 
supervision, 








THE METROPOLIS GAS BILL AND THE 
GOVERNMENT. 
THE Board of Trade have been in correspondence with the 
London gas companies on this bill, and Sir Stafford Northcote 
has printed the result, by which it appears that there is still 





likely to be a strong contest on the bill before the select 





| Act 1860, section 37. 


} service, 


———.., 
— 


gas companies mad, 
could not agree in any im 
e amount of — to be re. 


committee to which it will be referred. The 
a collective representation that the 

to the provisions of the bill as to th 
ceived by the shareholders—nor the provision authorising public 
bodies to raise capital by rating, with a view to depreciate, and 
then purchase the properties of gas companies, The united com. 
panies also represented that the provisions which need modi- 
fication are— 

1. The gas board ought not to be a permanent body, but!be 
appointed from time to time to report, and, as soon as the report 
is made, to be ipso facto su beh 

In order that there may be on the board a person of actual ex. 
perience in the manufacture and distribution of gas in London, it 
would be but reasonable that the companies should appoint 
one member, the other two being appointed by the of 


e. 

2. The details as to illuminating power and test of purity, and 
as to — places and apparatus, and the period of testing, re- 
quire modification in order to be fairl wackeibte, 

3. The companies do not object to the appointment of examiners 
by the Metropolitan Board and Commissioners of Sewers, nor to 
the ———- of a chief gas examiner by the Board of Trade, 
but the mode of appeal from the examiners to the chief examiner 
is not sufficiently defined. 

4. Unless under very exceptional circumstances gas cannot at 
present be furnished throughout the metropolis under 4s. per 
thousand cubic feet, witha minimum illuminating power of four- 
teen candles, admitting of the authorised profit. Although the 
subject of gas has been before Parliament 190 times in the last 
eleven years, the companies’ opponents have, in their communica- 
tions with the Board of Trade, quoted only one case in which so 
low a rate as 3s. 6d. has been prescribed for fourteen candle gas, 
viz., the Act of the Brighton and Hove Company. This Act was 
passed last session, under very peculiar circumstances, and the 
companies now append a statement of the Brighton and Hove 
or accounts for the past half-year’s working, from which 
it will be seen that they have only obtained a profitof 44 per cent., 
instead of their accustomed 10 per cent. There cannot be a 
stronger proof of the unreasonableness of inserting so low a 
price in the Metropolis Gas Bill as 3s. 6d. for fourteen candle 


5. The penalties by reduction of price would be exceedingly 
oppresive, and the more of enforcing them most unjust, there 
being, besides other objections an entire absence of any provision 
for such accidents as may be beyond the control of the com- 
panies. 

6. The reports of the chief gas examiner ought to have no re- 
ference to price. 

7. The periods of payment for gas should not be prescribed by 
the Act, but left entirely in the discretion of the companies. 

8. The companies do not object to an auditor to be appointed by 
the Board of Trade, but his duties are-not properly defined. 

9. The pressure described by clause 41 is unreasonable and 
unnecessarily wasteful of the gas, and therefore against the in- 
terests of mate, 

10. Exceptions ought to be admitted in clause 43, as in the Gas 
The supply to the public lamps subjects 
the company to greater waste and loss of gas than any other 
Cases occur in which large establishments pay for all 


| their gas, as measured at one inlet by one or more metres, the con- 
| sumer bearing the waste in distribution. In these cases a lower price 


ought not to be prohibited. 
11. The provision in clause 51 is objectionable. It would only 
encourage repeated agitation, and unsettle and depreciate the 


| undertakings. 


12. The burner defined in the second schedule of the Act is 
only suited to common gas. The channel gas burner has been 
omitted. 

Upon receipt of this statement the Board of Trade offered to 
omit the permissive powers of purchase, the clauses as to reduc- 
tion of price on account of defective power, the clauses as to 
standards of gas, and to leave it for the select committee to fix 


| the standard, and the dividend at the standard for a given number 


of years. The companies state in reply to this offer, that they 
intended to maintain their rights under the general Act of 1847, 
which regulates gas companies in the United Kingdom generally, 
and upon the faith of which their capitals have been subscribed. 
Sir 8S. Northcote wrote in reply on the 27th April. 

“*If this were the only question at issue, Sir,Stafford Northcote 


' would not be prepared to dispute it, but it is to be remembered 


that the operation of this principle is entirely altered by the Act 


, of 1860, Before that Act there was competition in the metropolis. 


: Under that Act there has been and is complete monopoly. 


If the 
companies desire to be placed on the footing on which they stoo? 


: when their capital was subscribed, the proper course to effect shat 


object would be to repeal the Act of 1860. 
The principles, however, to which he felt bound to adhere, are 


| as follows:— 


1. To provide that effectual penalties for supplying improper 


} gas shall really fall on the companies and not on the consumer. 





2. To provide that, if circumstances change, there shall be a 
means od waite the standard price of gas, either upwards in 
favour of the companies, or downwards in favour of the consumer, 
as the case may require. : ad : 

3. To provide that for the present rule, which limits the maxi- 
mum profits of the companies to 10 per cent., and which thus 
destroys all motive for exertion, there shall be substituted a sliding 
scale, of which the lowest point shall be the actual present profits 
of the companies, calculated on an average of a certain number of 
years, and which shall be capable of rising indefinitely in propor- 
tion as the price of gas is lowered. , 

Considering the strict and complete monopoly of which now 
exists in London; considering that the history of gas from its 
first introduction to the present time shows a constant reduction 
in cost; considering, lastly, that the present circumstances of 
the gas supply in London are such as specially lead to the con- 
clusion that p Ba is much room for improvement in manufacture, 
and for future reduction in cost, Sir Stafford Northcote is of 
opinion that a full discussion of the two provisions in question 1s 
essential, and that it is impossible for him to undertake to with- 
draw those provisions from the consideration of the select com- 
mittee to which the bill will be referred. 

In conclusion, however much Sir Stafford Northcote may 
regret that his efforts to save the time of Parliament and 
the expense to parties should prove ineffectual, he feels 
that if the gas companies adhere to the propositions contained in 

our letter of the 26th inst., and still reject the concessions which 
he has expressed his readiness to make, there is no course for him 
but to leave the whole question to be determined by Parliament 
in the usual way.” 





SoutH Kenstnaton MusEeum.—Visitors during the week ending 
May, 4th, 1867 :—On Monday,Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., 9788; on Wednesday, Thursday, and Friday, 
(admission 6d.), from 10 a.m. till 6 p.m., 2181; national portrait 
exhibition by on 2119; total, 14,088; average of correspond- 
ing week in former years, 12,084; total from the opening of the 
museum, 6,686,817. 

NavaL APPoIntTMeNTs.—John Hood, chief engineer, to the 
Phebe; Robert Hodge, chief engineer, to the Cameleon; Frederick 
W. Brown, chief engineer, to the Dryad; James Hindle and 
John Blight, engineers, to the Phebe; Frederick T. Pen leton, 
engineer, to the Dryad; W. G. Warren, engineer, to the Cameleca; 
W. Russell, engineer, to the Revenge; J. Rowe, first-class _ 
tant engineer, to the Phoebe; Richard Green, first-class — 
engineer, to the Cameleon; John P. Williams, first-class assistan 
engineer, to the 'D ;and Henry Laughrin, second-class —_ 
tant engineer, to the Phebe; W. F. Cole, second-class assistan 
engineer, to the Pheebe. 
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PARIS EXHIBITION—CORLISS ENGINE, BY MESSRS. HICK, HARGREAVES AND CO., ENGINEERS, BOLTON. 








ne 

a “q nny 
iit Bf i | 
rman 




































ii \\| ea Ie 
HA 
i NAA 


| iat 7 | 








~ ec eR na TORR He i 


————K— Se eC nL eT a — SS MAI 
wl al 
sAMALANALOUEREMASALADSUL EGLUAASAAAAAASD OD AGUAS G4) LAL L100 NAMA ANNA VION ALLUMCDSAYSUUAANSRAQOUARRRS HAG ULL USGTAUUUONRUOPEDGnove sntacaMBMOOOOANTA AAG UUUOL a os cnceene UARBMALD AOU GUT 


AER 


se a - niin =e 
PRR A Ay == FORM 
_—— 

Tue English and American sections of the French Exhibition 


~-<--- ge — — — — — — SER ee ee EE - PE _ DASA _ OT ee each contain specimens of engines fitted with the Corliss valve, 
but with different disengaging arrangement for working it. The 
American engine is a splendid piece of workmanship, but has not 
yet been put in motion, and at first sight, at least the gear for 
moving the valves, appears to be much heavier and more compli- 
cated than that of Messrs. Inglis and Spencer, as applied in the 
smallest horizontal engine by Messrs. Hick, Hargreaves and Co., 
of Bolton, which we illustrate above. Most of our readers 
are doubtless familiar with the Corliss valves, which are 
placed in small transverse cylinders at each end of the steam 
cylinder, the inlet valve above and the exhaust below, the port 
consisting of a long slit in the bottom of the transverse cylinder 
for steam, and in the top of the lower ones for exhaust, and 
closed by a valve, whose motion is lateral, for a sufficient arc of 
the circumference of the valve cylinder to enable it alternately 
to open and cover the port. The essential principle of this valve 
consists in the mode in which it is shut by an instantaneous 
motion the moment the required amount of steam has been 
admitted into the cy linder, and if its action is perfect it should 
practically obviate all wire drawing. The cut-off is also easily 
placed in connection with the governor, and thus the great 
desideratum of varying the expansion constantly in proportion 
to the work to be done is arrived at. We will now describe the 
manner in which Messrs. Hick and Hargreaves, carrying out 
Messrs. Inglis and Spencer's designs, have succeeded in applying 
the Corliss principle. 

In our first cut, an elevation of the engine on the side to 
which the valve gear is attached, there is shown a small fhori- 
zontal cylinder, partly hiding the hand wheel of the throttle 
valve. From each end of this issues a small brass trunk piston, 
acted upon by a spiral spring within the cylinder, which if left 

\ to itself would keep the trunk pistons constantly pressed home 
: 2 , into the cylinder at their respective ends. From these trunk 
€ pistons proceed two connecting rods, each working a lever staked 
on the axis on which the valve reciprocates. To a pin at the 
Ps lower end of this lever is attached one end of a rod, the other 
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Ey extremity of which works upon a stud at the back of a circular 
j disc, to which is communicated a reciprocating motion through 
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a small are of a circle by the throw of the eccentric rod acting 
on a stud near its circumference, as will be seen in Fig. 1. The 
action of the eccentric if left to itself would be to open and shut 
the valves at a uniform speed, by the rocking motion given to 
the dise and communicated back from it through the rods we have 
mentioned as attached to studs behind it, which in their turn 
rock the levers on the valve spindles; but, as will be seen by 
reference to the enlarged view of this part of the machine, the con- 
necting rods between the disc and the valve levers contain a 
disengaging arrangement, by which the portion of the rod, con- 
sisting of a spring steel fork, is at a certain point in the stroke 
disengaged from the part of the rod connected with the valve 
lever. The point of the stroke at which this disengagement 
takes place is exactly that at which it is desired to cut off the 
steam; and the lower end of the lever being free, it is suddenly 
chucked back by its upper end, which is connected with the 
spring moved trunk cylinder above described, and which 
is called a “dash-pot.” The moment at which this dis- 
connection shall take place is regs the governor, the 
rod from which acting on two short immediately 
above the disc, connected by toothed segments, determines the 
motion of a cam, which opens the steel fork of the connecting- 
rod, between the valve lever and the disc, exactly at the right 
moment. 

It will easily be seen that the action of the governor rod is to 
shorten or lengthen the distance of the pin B ofthe cam crank 
from the centre line of the cylinder, and thus shorten or lengthen 
the period for which the valve spindle lever is acted upon by the 
eccentric, or in fact the period for which the valve is made to 
continue its opening motion; the instant the cam is brought 
into play and the fork separated, that moment the eccentric 
ceases to act on the valve, which is shut instantaneously by the 
“dash-pot” arrangement. In order that the two trunk pistons 
shall not strike too violently when taken home by the springs a 
cushion of air is left behind them which only slowly passes 
through a small hole and eases the back blow. A somewhat 
similar arrangement is adopted to prevent the sudden fall of the 
governor balls, their weight is taken by one end of a lever, the 
other end of which is attached to a piston working in an open 
cylinder full of oil ; a small hole in the piston only allows the 
oil to pass through at a regulated speed, and thus. gradually 
lowers the governor balls in the case of sudden change of motion. 

The general design of the engine will easily be seen from our 
engravings, and we have only to add that it is admittedly unsur- 
passed in workmanship and performance by any engine in the 
building. The crank and shaft are of Bessemer steel, the engine 
is of 16-horse nominal power, but, as they would say in Ireland, 
large for its size. 








APPARENT NEGATIVE SLIP IN SCREW PRO- 
PELLERS.* 


THERE are two separate circumstances by which what is called 
negative slip may be occasioned: Ist, the operation on the pro- 
peller of the dynamic conditions belonging to the ‘‘ wake ;” 
2nd, the operation on it of the dynamic conditions belonging to 
~ Me dead water.” 

ese two circumstances are, indeed, in appearance, closely 
allied, since, primdé facie, the distinction betoain the wake and 
dead water does not attract attention. But a very real and impor- 
tant distinction exists between them, and when due account is 
taken of this, it will be seen that the negative slip, which is 
attributable to the former, expresses a saving of power, that which 
is attributable to the lattera considerable loss of power. 

In my remarks on Professor Rankine’s paper of 1865, which 
were embodied as a distinct paper in the “‘ Transactions,” I discussed 
the nature of the circumstances now referred to; and I pointed 
out, in particular, that there resides in the wake a dynamic virtue, 
or worth, adequate to the development of an apparent negative 
slip, having a velocity equal to“half the fo: velocity of the 
wake, provided the propeller-be one of a theoretically perfect 
character; and I showed that im this case a distinct saving of 
power must be the result. I explained also the nature of the 
dead water, and described the loss of power which results to a 
screw propeller of ordinary character and position under the 
operation of the dead water... Ldid not, however, point out, for I 
had not then as distinctly appreciated as I have done since, how 
negative slip might be developed under the operation. 

I venture now to treat of both circumstances at somewhat 
greater length, and with more direct application to the subject of 
this paper. 

I advert, first, to the action of the wake. 

By the ‘‘ wake” I mean that current which is seen to follow a 
ship or other body moving through a fluid, and which consists of 
an assemblage of particles on which the ship or body has impressed 
motion in transitu, leaving them behind, with the motion im- 
pressed on them. 

For a body moving with a constant velocity in a fluid indefinitely 
extended in all directions, the wake is precisely the ‘‘ dynamic 
equivalent” of the continued propulsive force employed in over- 
coming the continued resistance experienced by the body. Nor 
does the proposition need to qualified if applied to a ship 
moving at the surface of the water, if her form be good and if her 
speed be kept within proper economical limits. I will explain 
this more fully, for the relation between the wake and the pro- 
pulsive force will be found to turn on it, 

By dynamic equivalent I mean this: When a force having a 
given magnitude and direction is employed in giving motion to 
matter the momentum generated in a given unit of time, that is 
to say, the product of the weight set in motion, multiplied by 
the velocity imparted to it in the given time (counting solely but 
wholly the velocity generated in the direction of the force) is a 
given constant quantity, the same in amount, whatever be the 
magnitude or character of the mass or masses on which the force 
acts, and in whatever manner the force be distributed amongst the 
particles, 

Thus, when a force of one ton acts for a second in a given 
direction on a mass, the weight of which is one ton, the mass, as 
is well known, receives the velocity of 32ft. per second in that 
direction. And the momentum generated may be expressed ov 
32x1, that is, 32 unit tons-feet of momentum, or by 322240, 
that is, 71,680 unit pounds-feet of momentum, according as we 
take tons or — as the unit of weight. And if the time of 
action, or if the force, be ine in a given ratio, the resulting 
momentum will be incre: in the same ratio; but so long as 
the time and the force remain unaltered the momentum remains 
the same, though the weight acted on be varied in any assign- 
able ratio ; since the impressed velocity will at the same time be 
varied in a ratio precisely the reverse of that in which the weight 
is varied. 

Or, again, if the mass acted on consist of an aggregate or in- 
tegral of infinitesimal masses, acted on either a or in 
combination, simultaneously or in succession, provided the aggre- 
gate of the force employed in the given direction and the time 
of action remain unchanged, the momentum will then be simply 
the integral of the momenta developed in the individual par- 
ticles, and must be the same in total amount, whether infini- 
tesimal units of matter, or infinitesimal units of time, or both, 
be taken as the basis of the integration. 

This integral product, being invariable for any given force 
acting in a given direction, through an unit of time, and directly 

proportional to the force, I call the dynamic equivalent of that 











2 * Paper read at the Institution of Naval Architects, April, 11th, by W. Froude, 
usq. 


force ; and its equivalence to the force is in no degree impaired by 
the circumstance that any amount of transverse velocity may have 
been simultaneously impressed on the same or on other contiguous 
masses by what appears to be the operation of the same force. 
Such velocities, when they exist, are irrelevant to the measure of 
the direct force, being due, not to the force itself, but to its trans- 
verse derivatives or components. 

The proposition is, in fact, the direct result of the primary law 
of dynamics usually symbolised by the expression dv=/fdt 
when regarded in the abstract ; or, as it may be put, if we wish to 
adapt it to quantitative interpretation, and to the operation of a 
force acting uniformly for a given unit of time, » W = f gt; and 
since, in round numbers, y = 32, and a cubic foot of salt water 
weighs 641b., we may, with a view to marine questions, con- 
veniently modify the expression into the shape F = 2 m v where 
(F) is the force in lbs., which, acting for one second on (m) cubic 
feet of water, impresses on it the velocity of (v) in feet per 
second, 

Now, when a ship moves through the water she experiences a 
disturbance of that equilibriated fluid pressure to which she was 
subject while at rest ; and. the aggregate components of that dis- 
turbance when summed up in the line of the motion (excluding 
wholly those which are transverse to it) are what we call her 
resistance. 

But this resistance is but another name for the aggregate of the 
forces parallel to her line of motion which she (in whatever manner) 
impresses on the particles from which it is derived ; and if we 
assume that the ship’s velocity is maintained by an external force 
—that force, which we call the ‘‘ propulsive force ”—is on the one 
hand equal to the resistance, and on the other to the sum of the 
forces in the line of motion, which she impresses on the particles 
of fluid which she traverses, ‘* Resistance” is the force which 
the water impresses on the ship in the line of her motion. ‘* Pro- 
pulsive force” is the force which the ship impresses on the water 
in the line of her motion. In both terms the derivative or trans- 
verse forces are disregarded. 

It is the direct consequence of the foregoing exposition of what 
is meant by “dynamic equivalent,” that the integrai forward 
momentum of the segment or frustrum of wake generated in each 
unit of time (say each second), is the dynamic equivalent alike of 
the resistance and of the propulsive force ; and this relation 
between the wake and the resistance exists alike whether that 
resistance arise in the shape of unbalanced pressure on the bow or 
unbalanced pressure on the stern, or of skin resistance—whether, 
in fact, the water be pushed forward or pulled forward, or rubbed 
forward. The dynamic equilibrium between the action of a force 
on matter free to move, and the reaction of that matter, must 
here, as elsewhere, subsist in virtue of the adequacy of the momen- 
tum in the direction of the force, imparted to the matter by the 
force. Thus, for example, all ships which employ, say a ton of 
propulsive force, generate one and the same momentum of wake 
per second ; and this momentum is the same as is impressed on a 
ton of matter falling freely by gravity for the same unit or second 
of time ; we may, in fact, apply to the relation between the wake 
and the propulsive force which drives the ship, the expression just 
now put forward F = 2 m v.* 

It should be observed that this condition remains inherently 
imbedded in the wake, so long as the wake is subject only to the 
reaction of those particles or volumes of contiguous fluid with 
which it becomes intermixed. Under such circumstances momen- 
tum is indestructible. The velocity of any given segment of wake 
is — only in the exact ratio in which its volume becomes 
enlarg' 

This relation between a ship’s wake and her resistance is but 
the direct result of the fundamental law of dynamics just now 
adduced, applied in its most direct and simple form to a hydro- 
dynamical question,t and the relation may, I tLink, be correctly 
termed the fundamental condition of resistance. Because if a ship 
could continue to move without generating a wake, it is clear she 
must be moving without resistance; but whereas in moving she 
experiences resistance and generates a wake, the wake being the 
correlative of the resistance, the two circumstances are indissolubly 
connected, and are mutually determinable in virtue of that relation. 

If we carry on the same line of thought it is obvious that the 
fundamental condition of propulsion must, in its relation to the 
fluid operated on, be analogous to, and indeed precisely the corre- 
lative of, the fundamental condition of resistance. Just as each 
ton of resistance experienced by the ship implies that a forward 
momentum, the dynamic equivalent of a ton of force, is being con- 
tinually created in the wake, so each ton of propulsive force, 
employed in overcoming that resistance implies that a sternward 
momentum, alike the dynamic equivalent of a ton of force, is being 
continually impressed on the volumes on which the propeller 
operates, which therefore are formed into a sternward current. 

Now, equal and opposite momenta, if brought into collision, 
impact, or combination, will mutually destroy each other; hence, 
if the current constantly created by the propeller, infringe on, or 
become intermingled with the current of the wake, the sternward 
current of the one will precisely neutralise the forward current of 
the other, or, what is in effect the same thing, if the propeller 
operate directly on the wake, it will precisely neutralise the forward 
motion which the particles of the wake possess. 

That this result is actually realised in the operation of the screw 
propeller, any one may satisfy himself by careful examination of 
the wake of a screw ship, especially if he compare it with that of 
a paddle ship or a sailing vessel. 

Behind the sailing vessel, for a considerable distance, he will 
see a well-marked forward current, having indeed a diminished 
velocity, but at the same time a widened volume, as the vessel 
recedes, from the point of observation. 

Behind the paddle-wheel ship the two sternward currents 
thrown by the paddles, and the forward current of the wake 
between them, may be seen long to maintain their independent 
vitality. 

Behind the screw ship, when working under ordinary conditions, 
at but a short distance astern, where the conflicting motions of 
the particles have had time for mutual adjustment, it may be 
seen distinctly that the particles retain neither progressive nor 
retrogressive motion, though the circumferential motion impressed 
on them by the oblique action of the screw-blades distinctly 
survives. 

The exactness of the observation becomes markedly verified if 
it be extended to cases in which either the ship’s resistance is 
enhanced by some adventitious circumstance, such as a head 
wind, or a vessel in tow ; or her propulsive force is aided by the 
effort of her sails, 

In the former case, since the ship’s resistance forms but a por- 
tion of the whole resistance, and therefore is less than the whole 
propulsive force, the forward current being the equivalent of the 





* It deserves to be said in explanation that if the wake be constant in 
volume the resistance indicated by it is infinitely small, unless its velocity be 
less than that of the ship, for if its velocity were equal to that of the ship its 
particles would remain h 1 and their dition would imply no renewed 
application of force from second to second. Their condition only implies such 
a renewed application when, after being put in motion, they are left behind, 
and are replaced by others, which in turn receive a like velocity. And it is 
easy to show that were the velocity of the wake the same throughout, that 
velocity which would imply the existence of the greatest resistance, or greatest 
snstained propulsive force, is half the velovity of theship. In the mass of wake 
generated per second is the number of cube feet per second which the ship, 
having put them in motion, leaves behind; and therefore if (V) be the velocity 
of the ship, as (v) is that impressed on the particles, the mass must be as 
(V — v), and the momentum generated per second must be as (V — v) + ®, 


the maximum value of which expression is clearly attained when v = x ° 


¢ The truth and practical value of this application of the law would, I 
think, have long since been apprehended and utilised by practical men, but that 
from the fact of their usually dealing with hydrodynamical questions hy the 
intervention of specialised formule such questions have come to be regarded 
as if they were sui generis, and depended on a separate set of dynamical prin- 
ciples, whereas those formula when truly understood and applied are but the 








specialised results of ordinary dynamical laws, 
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ship’s resistance, has a less momentum than the sternward current, 
which is the equivalent of the whole propulsive force, and is there- 
fore overpowered by it. 

In the latter case, when the ship’s whole resistance is partly 
overcome by the effort of the sails, it possesses a momentum the 
equivalent of the force delivered by the sails as well as that de- 
livered by the propeller, and therefore overpowers the momentum 
of the current delivered by the force of the propeller. 

A screw ship, when steaming against a head wind, or when 
towing another ship, throws a visible sternward current, when, 
aided by her suils, 2 of drags after her a visible wake. 

It may then be stated broadly, as a fundamental proposition 
that the sternward virtual velocity of any propeller which operates 
directly on the wake must, in order to propel the ship, be such 
as precisely to neutralise the forward velocity of the wake: and, 
conversely, that the adequate propulsive force will be maintained 
by any propeller which so operates on the wake as to neutralise its 
forward wie 

Primé facie, therefore, it would seem that a propeller whose 
virtual velocity as regards the ship was exactly that of the ship 
herself, and which would, therefore, simply bar the progressive 
motion of the wake, would adequately fulfil the fundamental con- 
dition of propulsion. With such a velocity of propeller the ship 
would be precisely zero; and it would seem to follow that though 
propulsion without slip was theoretically possible, negative slip as 
a fruit of the wake was an impossibility. 

But if we disregard for a moment the mechanical difficulties 
which practically limit the arrangements of propulsion, and refer 
to an ideal standard, which would enable us to accomplish the 
work of propulsion in the most perfect form, we shall find that 
theoretically. propulsion may be maintained by a propeller having 
a mean negative slip equal to half the mean forward velocity of 
the wake at the point of operation. 

For we may conceive a propeller whose blades, absolutely at 
right angles to the line of the ship’s motion, enter the current of 
the wake with a forward velocity precisely equal to that of the 
current at the point of entry, and are of such number and dis- 
position as to pervade every point of it homogeneously; and we may 
assume that each blade in succession, when it has thus assumed 
its due position, shall then, and not till then, begin to press 
sternward with a steady force, maintaining the pressure until the 
group of particles of wake on which it operates shall precisely 
have been robbed of its forward velocity. 

Each of these blades thus beginning its operation with a forward 
velocity equal to that of the wake, and ending its work with a 
velocity equal zero, would thus, on the one hand, have adequately 
fulfilled the condition of propulsion by neutralising the wake, 
and on the other, would have had a mean forward velocity, and 
therefore a mean negative slip equal to half the velocity of the 
wake. 

All the conditions, however, which have been enumerated as 
essential to the attainment of this theoretically possible result, the 
homogeneous distribution of the propulsive force throughout the 
body of the wake, the gradually accelerative action of the blades, 
and the squareness of their pressure against the water, are very 
difficult of fulfilment in practice. Possibly the nearest approach 
to their fulfilment might be attained by a well considered 
adaptation of a form of propeller the use of which is not uncom- 
mon in American rivers, and which might be found not un- 
suitable for our own. I mean the sternwheel, which might be 
fitted with feathering floats, having such geometrical arrangement 
of parts that each in turn should act on the water with regular 
accelerating force, and with approximate squareness. ; 

But with a screw-propeller, occupying its usual position in the 
deadwood, the prescribed conditions, instead of being fulfilled, are 
in every particular simply outraged; and though, as I have shown, 
negative slip of definite amount as a fruit of the wake is theoreti- 
cally possible, I do not believe that it has ever thus been actually 
realised. ; 

The second possible occasion of apparent negative slip to which 
I wish to draw attention is the operation of the “dead water” on 
the propeller. 

What is meant by ‘‘ dead water” is the volume or volumes of 
water collected behind the sternpost of a ship when in motion, and 
behind her square tuck when she has one—water which accom- 
panies the ship almost without change. When the stern-post is 
thick, and the tuck broad, as in our old timber line-of-battle ships, 
the volume of water thus carried is very large; indeed it was men- 
tioned to me by one of the wardroom officers of such a ship, that 
when the screw was hoisted out of the water, and the ship going 
seven knots under canvas, he had been lowered down into the well, 
and had bathed there without inconvenience. 

The distinction between water thus circumstanced, which we 
term dead water and the wake, is this: that whereas the wake 
consists of constantly renewed volumes on which permament 
velocity has been freshly impressed by the ship as she passes them, 
and which thus maintain the constant demand on her propulsive 
force, the dead water, having been once for all put in motion, and 
accompanying the ship almost without change, expresses no part 
in the constantly maintained resistance; the motion which has 
been imparted to it representing a force not now operating, but 
which did operate while the motion was being imparted. 

The block or volume of dead water thus carried in the screw 
aperture of a timber line-of-battle ship is probably near 200 cubic 
feet, five or six tons in weight. 

Now when the screw is set to work in this aperture the dead 
water is no longer allowed to remain undisturbed. Each blade of 
the screw as it sweeps past the sternpost disperses the whole of 
the dead water with a violent shock on the shaft; while, from the 
inherent necessities of the case, the dispersed water is instanta- 
neously replaced by fresh volumes taken up from the surrounding 
water, to which therefore the ship’s velocity has to be rapidly im- 
parted. And the communication of velocity to the water of re- 
placement forms an adventitious addition to the ship's resistance, 
and causes a retardation precisely equal to the propulsive shock 
occasioned by the dispersal. , 

Thus in the case of such a line-of-battle ship as was just 
referred to, if we assume her to be driven at ten knots by a 
two-bladed screw, making sixty revolutions, the operation must be 
repeated twice per second; and, therefore, 120 times per minute, 
the 200 cubic feet of water are dispersed with a sternward velocity 
of about ten knots, representing thus an extra thrust on the screw 
shaft of 6000 lb. or 7000 Ib., while by the process of replacement a 
retarding force of like amount becomes immediately impressed on 
the square tuck and sternposts to which the dead water belongs. 

But though in this struggle, if I may use such a word, between 
the propeller and the dead water a precise balance is maintained 
between propulsive shock delivered and adventitious resistance 
called into play by the compound operation, not only is a great 
deal of force exerted to no purpose by the propeller, but the mean 
speed of its rotation must undergo great reduction, and this in 
such a manner as to be capable of exhibiting in almost any degree 
the phenomenon of negative slip. . 

This will be best understood if we, in thought, follow the action 
as it would exist if the propeller consisted of a single tolerably 
narrow blade. ; , 

So much of the circumferential travel of this blade as is occupied 
in its passage behind the sternpost through the dead water, is as 
has been shown, purely neutral as regards propulsion; nor does 
the reaction experienced by the blade in its transit bear any ne- 
cessary relation to the proper resistance of the ship, with which, 
indeed, it has almost no connexion. The dead water to be ope- 
rated on might be made very large indeed in a ship having very fine 
lines and a very moderate scale of resistance. 

During the remainder of the circumferential travel of the blade, 
while it is operating on the free water outside the ship, its norma 
propulsive force is freely and usefully developed.* 


E- There is, indeed, a partial exception to be made to this statement, arising 
out of the fact that the whole water about the run of the ship possesses, iN « 
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Still it is while the blades are in the position most clear of the 
body of the ship that their propulsive force is usefully developed. 
And the propulsion of the ship will be performed during these 
parts of the revolution with much or little slip, according as the 
area of the blade, the diameter of its path, and the fineness of its 
pitch, are favourable or otherwise to the reduction of the slip. The 
mere alienation of propulsive force while the blade is traversing 
the dead water does not interrupt the progress of the ship; the 
short interval during which propulsion ceases is analogous to that 
during which a rower is preparing for the succeeding stroke. 4 

But during these intervals the propeller blade is employed in 
overcoming a circumfercatial resistance far more severe than at 
any other period of its rotation, and since the force which drives 
it is of given amount, the rotation must, during these intervals, 
be proportionately retarded. 

he retarding force thus encountered by the propeller might, 
under assumable conditions, be such as almost wholly to arrest 
its rotation. But the ship, meanwhile, is progressing with almost 
unaltered velocity, a velocity due to the operation of the propeller 
during its transit through the free water. 
by comparing the mean speed of the propeller, including its re- 
tarded speed through the dead water, with the simultaneous pro- 
gress of the ship, is a method as fallacious in principle as it 
would be were we to count the slip of the oars in a rowing boat, 
by comparing the total range of oar stroke with the total progress 
made by the boat during the whole time between the commence- 
ment of a given stroke and the commencement of that which suc- 
ceeds it. 

Were we to take a flat-bottomed boat with a square stern, that 
is to say, with a square tuck occupying the whole section of the 
boat, and propel the boat by a single-bladed propeller, having the 
axis of the shaft level with the floor of the = one-half of the 
revolution would be performed in dead water, with a very greatly 
retarded speed of rotation, the other half would be performed in 
free water, with a fair unencumbered effort of propulsion, and 
without any necessarily great amount of slip. And if the 
average speed of rotation were to be taken as the basis of the 
account in calculating the slip, it is clear that a very large 
amount of apparent negative slip would be the result of the 
calculation. 

A converse result would ensue were we to take a vessel with a 
perfectly fine run and thin stern post, and fit her with a single- 
bladed propeller, having its shaft level with the surface of the 
water. Here one-half of the rotation would be performed with 
the blade out of the water, the other half with the blade in the 
water, and under ordinary conditions of propulsion; for we might 
assume the run to be so fine, or the screw to be placed so far 
astern of it, that while the blade is immersed, it should be wholly 
disencumbered of dead water action. The slip of the propeller 
while submerged might be of ordinary proportions, but while the 
blade is out of the water its force might assumably be employed 
on some light work, which while it absorbed the power, would 
allow the rotation to be performed at a high speed. Under such 
conditions it is plain that the average speed of rotation would be 
quite in excess of that due to the progress of the ship through 
the water, and the apparent slip would be very large. In both 
cases the apparent slip would be altogether a fallacious indication 
of dynamic merit. 

If, recurring to the ship with its screw-shaft placed at the ordi- 
nary level, we substitute a two-bladed propeller for that with a 
single blade, the conditions are not very materially altered, for one 
blade will be traversing the dead water below the shaft while the 
other is traversing that above it. 

The body of dead water encountered by the upper blade will 
no doubt be heavier than that encountered by the lower; but the 
shock experienced by each blade will be simultaneous, and the two 
retarding forces will co-operate. Here, also, with certain pro- 
portions of blade and certain mass and distribution of aay 
water, the retardation may be such as to exhibit apparent nega- 
tive slip. 

And although in proportion as the blades are multiplied, the 
inequality of reaction on which the result depends becomes sub- 
dived and distributed, so that, though each blade in succession 


encounters a separate shock, the circumferential stress on the | 


shaft shall be practically uniform, and its rotation uniform also, 
yet it does not appear to be impossible that, with a three-bladed, 
or even with a four-bladed screw, the inequality should be such 
and the momentary retardation such, that apparent negative slip 
should ensue. 

Practically, whenever the circumstances of the propeller are 
such that a sensible shock is experienced by the shaft in any part 
of its rotation, there exists a condition which must produce 
some inequality of motion, and the inequality may, under assign- 
able “meena be such as to produce an appearance of nega- 
tive slip. 

The magnitude of the shocks experienced under ordinary con- 
ditions, notorious as it is to all who have voyaged in screw ships, 
is yet more surely proved by such dynamometric diagrams of pro- 


pulsion as have been from time to time taken from the shafts of | 


screw ships. Many of these are given by Mr. Bourne in his in- 
teresting work on the screw propeller. 


But, great as is the severity of the shock indicated in such | 


diagrams, I believe that the representation is in every case short 
of that which was really experienced, hecause, in consequence of 
the inequality of force exhibited, it has been always found neces- 
sary to control the dynamometric apparatus by a regulating oil 
cylinder or other equivalent contrivance, thus lessening the 
momentary elevations of line of pressure which a true diagrain 
would exhibit. 

And I am inclined to think that the difficulties thus imposed on 
dynamometric trials have been the chief reason why so extremely 
vaiuable and instructive a method of investigation has not been 
more steadily pursued, 

But though dynamometric trials are, no doubt for this especial 


reason, difficult, it would not be difficult to test the inequalities | 


in the speed of the shaft’s rotation by a suitable chronographic 


apparatus, and I am deeply convinced that .most instructive | 


results would be obtained by the use of such apparatus. It 
would at least serve to show in what part of the propeller rota- 
tion it happens that negative slip, when it appears, is actually 
developed. 

It may be suggested, in reply to the view I have adduced, if the 
elementary causes to which negative slip is attributed thus almost 
invariably exist, why does negative slip itself not appear more 
uniformly? Why is its appearance so capricious? 

It ie partly an answer to this suggestion to say that the actual 
slip is probably, in all cases, much larger than has been assumed, 
since the apparent slip is taken as the true slip, and this is 
always calculated from the mean speed of rotation which is 
already converted into a fallacious index by the irregular retarda- 
tions referred to. 

Thus, the causes of apparent negative slip may, and probably 
minor degree, the character of dead water, because while it is (dling inwards 
on the path of the ship it carries with it, for the time, as element of forward 
motion, which elemen: of furward motion, thoagh not resident in an unchang- 
ing volume accompanying the ship at her jull velocity, is itself transferred a- a 
forward motion from particle to particle; thus the element of motion accom- 
panies the ship, though the particles.in which it resides are changed, and no 
renewal of external torce is demanded for its maintenance. This trans‘erence 
of forward motion partaxes of the nature of wave motion, and belongs to that 
series of phenomena which Professor Rankime has so ably investigated under 
the denomination of “ stream lines,” and which are referred to in h’s paper of 
1865. To displace or disorganise this replacement by a sternward force, such 
as that of a propeller, introduces an adverititious resi closely log 
to that introduced the displ it,of the dead water, and, pro tanté, pro- 
Cuces similar effects on the propeller, but these are generally smaller in 
amount from the circumstance that the te forward momentum resident 
in the stream line replacement is itself Smaller than that resident in the dead 
water. The region of its prepentee is, however, that near the 
upper part of the run, and this inequality of bution will be found, on the 
whole, to increase rather than lessen that, action of the dead water proper to 
which I am calling attention, z 








And to count the slip | 


| do, always operate largely ; but it is only occasionally, and under 
circumstances exceptionally favourable to their operation, that 
their result is large enough to more than neutralise the real slip. 

It should also be borne in mind that in all direct-acting double- 
cylinder engines there is developed a maximum, as well as a mini- 
mum, of circumferential force, occurring once in each half 
revolution ; and if the screw be two-bladed special results will 
| probably ensue, according as the period of maximum force occurs, 
| when the two blades are in the dead water, or when they are in the 

free water. 

I do not pretend to have analysed quantitatively the operation 
of the causes which I have been describing, so as to predict the 
circumstances under which the appearance of negative slip should 
result. The task would be extremely difficult. But each of the 
causes is, I am confident, a verd causa, one which actually exists 
and operates. 

Whether there be other causes equally capable of producing the 
| result, I do not pretend to say, but, so far as I can understand the 
question, I know of no other. 

If my views be correct they certainly show forcibly the 
| dynamical advantages of an arrangement which I have long ad- 
| vocated, and which I strongly urged in my note on Professor 
Rankine’s paper of 1865. I mean the placing of the propeller, 
not merely abaft the rudder, but at some tangible distance clear of it. 

If by keeping the propeller within the dead wood, or even 
| close abaft the dead wood, we are of necessity involved in a con- 
siderable loss of power from its operation on the dead water, in- 
ducing the possible appearance of negative slip as an index of that 
loss -if by keeping the propeller well astern we free ourselves 
from this encumbrance, and at the same time bring the propeller 
into a position better calculated to realise the gain of power due to 
the utilisation of the dynamic value of the wake, there are at least 
tangible reasons for testing experimentally the value of the 
advantages which seem within our reach. 

In that note of mine on Rankine’s paper to which I have already 
adverted, I stated that by a series of small scale experiments of 
my own, most carefully conducted, and witnessed by a self- 
recording apparatus, 1 had found that by shifting the propeller 
from its place within the dead wood to its most favour.ble position, 
a result more than equivalent to doubling the horse power quoted 
was produced. 

But to try such experiments on a large scale is beyond the pecu- 
niary means of a private individual; and I must content myself 
with the endeavour to explain why I think the arrangement ad- 
vantageous. 

That it would be attended by certain mechanical difficulties I do 
not deny. To carry a screw propeller safely at some distance 
clear of the stern is no doubt a serious undertaking; but I must 
say that it seems to me the extremely Jengthened run and stern 
frames adopted in screw ships, as ordinarily constructed, exhibit 
only a roundabout and imperfect method of avoiding in their 
coarser forms the objections which I have been tracing. The cost 
and the overhanging weight of a stern lengthened bodily are, I 
ain confident, greater than would be involved in some well-con- 
sidered structure, adapted solely to the carriage of the shaft and 
propeller, while the benefits realised by the latter arrangement 
would be incomparably greater. If the Chief Constructor will 
kindly begin by having the revolutions of his screw shafts chrono- 
metrically tested, I shall hope he may be tempted onwards to the 
other more formidable looking experiment. 


' 





THE INSTITUTION OF CIVIL ENGINEERS. 


THE annual dinner of the Institution of Civil Engineers took 
place on Wednesday evening at Willis’s Rooms, King-street, St. 


Jaines’s, 

The chair was taken by Mr. John Fowler, the President of the 
Institution, and there were present—Visitors : H.R.H. the Duke 
of Cambridge, H.S.H. the Prince of Teck, the Earl of Caithness, 
Lord W. Paulet, Lord A. Paget, the Chancellor of the Exchequer, 
the Secretary of State for India, the First Lord of the Admiralty, 
Lord Chief Justice Bovill, the Lord Chief Baron of Her Majesty’s 
Excheguer, the Lord Mayor, General Sir Hope Grant, Sir W. 
Fergusson, Sir T. Watson, Sir D. Gooch, M.P., Sir E. Landseer, 
the Rev. Canon Moseley, Professors Owenand Silvester, Messrs. C. 
| W. Freemantle and M. Corry. Honorary Members: General Sir 
| John Burgoyne, Dr. Roget. Members : Messrs. J. Abernethy, J. D. 
| Balding, W. H. Barlow, J. F. Bateman, J. W. Bazalgette, N. Beard- 

more, J. H, Beattie. J. F. Blair, J. Braithwaite, F. J. Bramwell, 
R. P. Brereton; Sir Charles Bright, Messrs. G. B. Bruce, J. 


| 
| Brunlees, W. M. Brydone, J. O. Butler, R. Chapman, W. Clarke, | 


H. Conybeare, J. Coode, E. A. Cowper, T. R. Crampton. J. 
| Cubitt, B. Donkin, J. N. Douglass, E. A. Drew, J. Easton, Jun., 
W. Eckersley, G. Elliott, J. Field, T. E. Forster, J. Fowler, D. 


Harrison, R. Lassard, J. Hawkshaw, T. Hawksley, H. Hayter, 
G. W. Hemans, R. Hodgson, R. J. Hood, R. Jeffrey, E. A. Jef- 
| freys, T. Marr Johnson, R. E. Johnstone, Hodgson Jones, J. Ker- 
| shaw, W, R. Kiniple, T. N. Kirkham, C. Lanyon, M.P., H. 
| Law, A. G. Linn, J. A. Longridge, J. R. M*Lean, R. Mallet, W. 

Martley, J. Matthew, R. C. May, J. Mitchell, C. Neate, W. Niell, 
A. Ormsby, J. Penn, RK. Rawlinson, J. B. Redwian, G. B. Rennie, 
J. D’A. Samuda, M.P., C. W. Siemens, T. Stevenson, G. 

Turnbull, F. T. Turner, A. Upward, C. Vignoles, H. Vig- 

noles,.R. J. Ward, M. B. Williams, R. R. Williams, E. Wilson, 
| W. Wilson, H. Winteringham, E. Woods. Associates: Messrs. 
| J. Aird, Jun., J. Allan, J. L. Ashbury, C. L. A. de Bergue, H. H. 
| Bigg, 8. B. Boulton, J. Boyd, J. Broadbridge, J. Brown, Jun., G. 

O. Budd, R. H. Burnett, C. Capper, M.P., J. Clutton, R. Elliot, 

M. Fenton, 8. Field, J. Fisher, Jun., J. Forrest (Secretary), J, 
| Freeman; Captain Galton, R.E., Lord R. Grosvenor, M.P., 
| Messrs. J. Hancox, W. V. Harcourt, Q.C., J. W. Heinke, C. E. 
| Hollingsworth, H. A. Hunt; Colonel Hyde, R.E., Messrs. J. 
James, J. Jay, J. C. F. Lee, C. T. Lucas, F. M‘Lean, F. T. Map- 
vin, W. W. Moore, A. Penny, A. Ransome, Jun., F. Ransome, 
F. P. Smith, G. R. Stothert, G. Taylor, P. Thomson, J. Wadding- 
ton, W. M. Warden, G. Wilson, G. Wythes, G. E. Wythes. 
Graduate: Mr, G. A. Jermyn. 

At the conclusion of the dinner the toasts of “‘ Her Majesty,” 
and “The Prince and the Princess of Wales” were received 
with the usual manifestations of loyalty. In proposing the 
latter toast the Chairman said he knew that he spoke the 
language of every heart when he stated how profoundly they all 
sympathised with the Princess of Wales in her trying and painful 
illness, and how fervently they hoped that she might be speedily 
restored to perfect health, and be enabled to resume her exalted 
duties, and appear again among them with all her accustomed 
brightness and grace. 

‘he Chairman then proposed the toast of ‘‘ The Army, the Nayy, 
and the Volunteers,” and said:—At our last meeting in this room, I 
ventured at some length to explain the intimate relations of the 
civil and military engineer, and although I will not again travel 
over the same ground, it is impossible not to feel that, with 
advancing mechanical knowledge in every part of the world, the 
operations and the munitions of war are becoming every year more 
and more dependent on scientific calculations, and on a sound 
knowledge of engineering. In the matter of breech-loading ritles 
j} alone, the elaborate ingenuity displayed and the variety of 
weapons produced are a remarkable proof of this, and must 
already be positively bewildering to the committees, commissions, 
or commanders who have the responsibility of choice and decision. 
I cannot refrain from one word of reference, and I do se with pride, 
to the collection of munitions of war and specimens of marine 
engineering which are now displayed in the English department of 
the French Exhibition. I confess that the conclusion which I 
drew from - examination was this(and I hope all other examiners 
will draw the same conclusion), that it would be a wise and 
prudent thing to be at peace with that country and that people 
who can supply such munitions of war. I am proud to say we 








M. Fox, W. R. Galbraith, C. H. Gregory, J. T. Harrison, T. E. | 


have present with us to-night His Royal Highness the Duke of Cam- 
bridge, the Commander-in-Chief, who posseses in the highest 
degree the confidence of his sovereign, of soldiers, civilians, and 1 
may say of both Houses of Parliament. We havealso present the 
Right Honorable Mr. Corry, the First Lord of the Admiralty, who 
has delighted all his friends by his recent expressions of a sanguine 
hope that our present hideous ironclads may shortly be made as 
graceful as they are terrible. And Mr. Corry is well entitled to 
have his opinions on such subjects received with great respect. 
Upwards of a quarter of a century ago he was the leading advocate 
for the introduction of the screw propeller into the Royal Navy, 
and also for the adoption of iron as a materia! for the building of 
ships of war. I have great pleasure in proposing “the Army, the 
Navy, and the Volunteers,” coupling the names of the Duke of 
Cambridge with the Army, the first Lord of the Admiralty with 
the Navy, and Colonel John Hawkshaw with the Volunteers. 

The Duke of Cambridge said he felt extremely flattered by the 
kind manner in which they had drunk the health of that great 
branch of the public service—the Army. He believed that there 
prevailed among the officers and men a considerable fellow- 
feeling towards the civil engineers, and that the gentlemen by 
whom he was then surrounded largely reciprocated that feeling. 
The inventions of civil engineers necessarily exercised a great effect 
on the military service, and if any doubt could have existed upon 
that point it must have been dispelled by the events they had 
witnessed during the past year, for if it had not been for the 
facility with which the troops had been moved from place to 
place by railways, these marvellous results could never have been 
accomplished. The military profession, which had formerly been 
of a very rade character, had become one of a highly scientific 
description, and it was in a great measure to the discoveries of 
civil engineers that that result was to be attributed. 

Mr. Corry, in responding for the Navy, was glad to see around 
him so many well-known scientific gentlemen whose exertions had 
done so much for the improvement of the naval power of this 
country. In adverting to the compliment which bad been paid 
him by the chairman in connecting his name with the introduction 
into the navy of the screw propeller and of iron as a material for 
shipbuilding he observed that when he first became a Lord of the 
Admiralty, in 1841, there was not a single screw propeller in the 
navy, and, in fact, at that time there was only onein the world, 
the Archimedes. In the year 1842 the Rattler, the first vessel of 
war propelled by a screw, was built, and the result of that ex- 
periment had convinced him that the day was not far distant when 
every vessel in the navy would be propelled by screw instead of by 
paddles. In 1845 he had the satisfaction of obtaining the assent 
of Parliament to the building of twenty-three screw vessels of 
war, to be propelled by 10,000-horse power. The Board of 
Admiralty which came into office in 1846 did not, however, share 
his opinion as to the advantages of the screw propeller, and wrote 
to the manufacturers to know whether it was too late to convert 
the engines for these vessels into paddlewheel engines. The reply 
was thac the engines were a.ready completed, and thus the British 
navy was saved from one of the greatest misfortunes that had ever 
threatened it. A great prejudice had also existed against the em- 
ployment of iron as a material for ships of war, and the iron 
| vessels which had been built under his superintendence had been 
| turned by the succeeding Board of Admiralty into transport v.ssels, 
| 





on the ground that it was absurd and ridiculous to use ships built 
| of that material for fighting purposes. It was therefore with 
some little feeling of triumph that when he was appointed to his 

»resent office some two months since he found that tuere was then 
uilding in Pembroke dockyard an ironclad and iron-built frigate 

of 4000 tons, to be propelled by screw engines of 1000 horse- 
ower, and which was to carry 600 men and guns of the 
eaviest calibre. The navy of this country was much indebted 
| to the civil engineers for the efforts they had made to induce the 
authorities to use iron as a material in shipbuilding. In conclusion 
he thanked them for the honour they had done the Navy in 
| drinking the toast. 
Col. Hawkshaw returned thanks for the Volunteers, 
The next toast was ‘The Houses of Lords and Commons.” 
The people of England (said the Chairman) are with reason 
| proud of their country and its constitution, and they are especially 
proud of the two houses of legisiature which are the subject of 
my present toast; and although occasional differences of opinion 
| may be observed as to the means which it may be best to empluy, I 
believe that no real difference ever exists as to the great objects to 
be attained—safety and honour to our country, and freedom and 
| happiness to its people. During the present year the usual 
| opportunities of communication between engineers and memoers 
has been somewhat diminished, but I trust that this circumstance 
will not lessen the friendly feeling which has so long been main- 
tained between them; indeed, I have almost suspected in my own 
| individual case, that my greeting from members has been some- 
what warmer and more cordial than usual, and I suppose it is 
because I have not this year entertained them so often in com- 
| mittee-rooms with long lectures on the superior merits of my own 
| proposals as compared with the crude suggestions of ny opponents. 
| | infer, therefore, that we need not fear that we shall suuer in the 
| respect and regard which is felt for us if, for a year or two, we are 
conspicuous by our absence from committee-rooms. Amongst 
| other distinguished statesmen and orators present to-night we 
have the Earl of Caithness who is so good an engineer that if he 
were not an Earl he would be a formidable professional competitor; 
and Iam happy to say we have also the Right Honourable the 
Chancellor of the Exchequer, one of the most distinguished 
statesmen and orators of the age. I propose “‘The Houses of 
Lords and Commons;” coupling the House of Lords with the 
name of the Earl of Caithness, and the House of Commons with 
the name of the Chancellor of the Exchequer. 

The Chancellor of the Exchequer acknowledged the honour 
paid to the House of Commons, and proposed the toast of ** Success 
and Prosperity to the Institution of Civil Engineers,” coupled with 
the name of their chairman, Mr. Fowler. 

The Chairman briefly acknowledged the compliment; and some 
other toasts having followed, the company separated at an ad- 
vanced hour of the evening. 











A Novetty ry Arran Locomotion.—At the last meeting of 
the Aeronautical Society a paper was read by Mr. Reda St. Martin 
describing a new means of aerial locomotion, presenting some 
novelty in principle. A light flat frame, covered with silk or 
other suitable material, presenting a kite-like form, is placed over 
a carriage resembling the ordinary velocipede. It is attached to 
the carriage in such a manner that the angle which its surface pre- 
sents to the wind may be regulated at pleasure. On each side of 
the spine or central line of this plane or sail, at about one-third 
of its length from the broader end, it is proposed to insert two 
screws or helices within the sail, having their axes at right angles 
to it. Motion is first imparted to this sail by means of the velo- 
cipede manceuvred by the aeronaut, and so placed as to impart to 
the sail an effect similar to that afforded by its tail to the kite. 
Simuitaneously with the movement of the velocipede the sciews 
must be set in motion in order to ensure the ascension of the ap- 
paratus. The action of the screws- -which is the especial noveity 
of the apparatus just described—is the reverse of tuat commonly 
given to them: instead of directing the propelling power in the 
line of tight intended by the aeronaut, it is proposed to aim it in 
a directly contrary course--the sail is pulled obliquely against the 
wind, and thrust with it; in this manner assisting, because regn- 
lating, as in the case of the. kite, the upward, and later the 
onward, movement of the aeronaut. This apparatus, moreover, 
is capable of performing a feat altogether beyond the capacity 
of its prototype. It has the power of moving in the direction of, 
as wal as against, the wind, by reversing the action of the 
screws, thereby pushing instead of pulling the sail; thus pro- 
ducing a similar restraining and regulating action to that described 
in the former instance, 
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THE PARIS EXHIBITION—40-HORSE CONDENSING ENGINE, BY M. P, BOYER, ENGINEER, LILLE. 
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TO CORRESPONDENTS. 
* Letters intended for publication must be accompanied by the 
* names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

I. B. M. B.— We have handed your letter to Mr. Mallet. 

W. N. F.—Zempleton’s “ Workshop Companton, price about 6s. 

R. 8. (Bridge Mills). — The patent to which you allude has expired. = 

C. T. (Tenby).—The £50 fee was not paid; the patent therefore is 4 os 

c. B. (Lausanne) — Received with —. We can scarcely advise you about 

ny you propose. map appear. 

Lt. sad 4 y* have been often proposed and used, You cannot employ 
enough of them to get much heating surface, and they are not easily put in place 

moved. ; 

wh (St. Neots).— Better procure the specification and examine the clauses for 
yourself, It is numbered 653 (March ‘ th, 1863). The publication you refer 
to would possibly render the patent invalid, It appears to us to involve certain 
questions best answered by a lawyer. ; 

A. B.-- Very ingenious, but too complicated, we fear, to meet with the favour of 
railway men, Besides, many schemes for communicating by compressed air 
from carriag? to carriage have been we without success. Thus your invention 
is only novel in details, not in principle. 

Pte dee The progress of a train is always more or less impeded by the air, and 
in a tunnel the resistance is probably greater than above the surface, except as 
regards its immunity from side winds, which cause the greatest resistance by 
forcing the flanges of the wheels against the rails. The presence or absence of 
“shafts would not affect the resistance. 

W. D. G. (Accrington).— The first specification was taken out under a different 
name; we donot remember the date. The dates and prices, &c., of the others 
are as follow:— 1294 (1855), 11s.; 692 (1856), Is. 6d.; 1689 (1857), 3s. 10d. ; 
976 (1859), 28. 10d. In case you may require further information you can 
obtain it just as well at the Mechanics’ Institution, Bank-street, in your town, as 
we ean here, without having to wait a week for it, 


COPPER ON LAKE SUPERIOR. 
(To the Editor of The Engineer) 

SIR,—Will you or any of your correspondents kindly oblige me with informa- 
tion of certain deposits found on Lake Superior, or elsewhere, of native copper, 
in large boulders averaging from ten to 100 tons each? T.E.W. 

Glensychan House, May 7th, 1867. 


ENGINEERING EDUCATION. 
(To the Editor of The Engineer.) 

S1n,—Could you or any cf your readers inform me if the project of the forma- 
tion of a school of engineering has fallen to the ground? should it not be 
found expedient, could not a board be formed which would draw up a course of 
study, recommend standard works, and grant certificates of proficiency in the 
necessary branches, hus bringing the deserving before the notice of the profes- 
sion, and raising the standard of education, which we are told by the highest 
aathorities is deplorably deficient ? These remarks I hope will revive the sub- 
ject, which is allowed by all to be of the greatest national importance, and is 
anxiously looked for by 

Dollar, May 6th, 1867. ONE ADOPTING THE PROFESSION. 

[ We insert the foregoing as the sulject is of general interest, but we are at a loss 
to understand to what school of engineering our correspondent refers in his first 
sentence. There are several schools of engineering in existence—as, for example, 
at Glasgow and Dublin.—ED. E.} 





MEETINGS NEXT WEEK. 
INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May l4th, at eight p.m.— 
1. Discussion upon Mr. Chance’s paper “On Optical Apparatus used in Light- 
houses.” 2. “ Experiments on the Removal of Organic and Inorganic Sub- 

stances in Water,” by Mr. Edward Byrne, M. Inst. C.E. 

SOCIETY OF ENGINEERS.— Monday, May 13th, at half-past seven o'clock. 

—Discussion upon Mr. Vaughan lendred’s paper on “‘ Water-tube Boilers.” 
ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meeting, 

Monday, May tsth. The chair will be taken at half-past eight precisely : 

** The Combined End-on and Broadside System,” by Captain T. E. Symonds, 

R.N. Lecture at three o'clock, Friday, May 17th: “ Military Law,” by 

Captain G. Frederic Blake, Royal Marines, Student of the Middle Temple. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various ravlway stations; or it can, if preferred, be supplied direct from 
the office on the following terms paid in advance):— 

Half-yearly (including double number) 158. 9d. 
Yearly (including two double numbers) £1 \\8. 6d. 

It credit be taken, an extra charge of two shillings and sixpence per annum wil 
be made THE ENGINEER ts registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR, GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER 
163, Strand, London,W.C. 





NOTICE. 

*,* In order to facilitate communication between our corre- 
spondents in Paris and our subscribers and scientific and 
manufacturing friends who may visit the Exhibition, as 
well as the great mass of the exhibitors, we have established 
a sma/l office in the park, near the boilers, in the English 
section, where our representatives will always be heard of, 
and the paper can be procured. Messrs, Kirklands’ 
have a'so undertaken the agency of the paper for the 
Exhibition at their reading and meeting room for members 
of the press in the main building. Our office is situated 
close to the circular promenade round the building, and 
is externally an exhibition of some of Messrs. Bunnett 
and Co.'s shutters, &c. It 1s surmounted by a cornice 
representing a rivetted girder in light blue with gold 
rivet heads, and on the centre of each side the name of our 
journal is printed. Our correspondents in Paris will be 
happy to be of any use to any of our English or conti- 
nental subscribers visiting the Exhibition. 
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TRADES’ UNIONS. 

Att the evidence given up to the present moment before 
the commission now sitting fully confirms the accuracy of 
opinions long entertained by those familiar with the ope- 
rations of trades unions and the sentiments of working 
men. Day by day it becomes more and more clear that 
the system, good within certain limitations, has com- 
pletely exceeded the original intentions of its founders; 
and, transgressing its legitimate laws, has at last assumed 
all the proportions and attributes of a tyrannical rule, 
against which the best operatives would rebel if they 
dared, and to which many absolutely refuse to submit. 
Nothing can be more desirable, or more conducive to the 
well-being of any large body of men with limited incomes 
and of kindred pursuits and tastes, than a system of 
organised co-operation by which they may provide for 
evil days of sickness or enforced idleness. A trades’ 
union intended to aid men thrown out of work by ill- 
health, or deprived of their tools by misfortune, cannot 
fail to prove useful not only to those most immediately 
concerned, but to the nation at large. The principle is 
precisely similar in character to that of life and fire in- 
surance, losses!) which would be destructive and ruinous 
to the few falling almost unfelt when distributed over 
the many. It may also be cautiously admitted that a 
system of combination, intended to keep up—or, more 
properly, regulate—the scale of wages, is not in theory 
altogether objectionable; but further than this we cannot 
go; and it has long been evident that the enormous abuses 
to which any organised plan of keeping up w is liable, 
are great enough to condemn rules of action which, barely 





justifiable in a peculiar sense in theory, have totally and 
invariably failed to work equitably in practice. 

The relationsexisting between masters and men—between 
labour and capital—we do not here propose to consider. 
Quite sufficient food for thought is afforded by the rela- 
tions existing between the men themselves, and it is to 
these we would direct attention. The thoroughgoing 
trades unionist bases all his opinions on an utter fallacy, 
and the result is that, however apparently sound the super- 
structure of laws, codes, or regulations he may frame, it 
fails to stand the test of impartial examination. The ex- 
isting laws of most unions depend for their justice, equity, 
and applicability to the present or any state of society, 
solely on the assumption that all artisans are alike; that 
every member of the union possesses the same energies, 
talents, virtues, and skill, =k Ges he performs his daily 
work under the same stimulus to exertion as his fellows. 
Manifestly this cannot be the case. The assumption pre- 
supposes a condition of humanity which never existed 
since the world was made, and never will exist. Even the 
warmest advocates of the union system when possessed of 
candour and education enough to raise them a little above 
their fellows, admit this, and suffer themselves to be driven 
from one position which they cannot hold to another 
which is untenable, albeit pretty in sentiment, and 
admitting of being presented in a very Christian-like and 
essentially charitable guise. “‘ All men are not equal; some 
are inferior workmen to others; but we that are strong must 
help the weak. A. can lay many more bricks in the day 
than others working on the same job. Is it fair that A. 
should overdrive the remaining letters of the alphabet, and 
either compel them to do more work or expose their in- 
competence? Certainly not. A. must, by the rules of the 
union, framed for the good of the many, work no faster 
than his fellows:” This principle, carried out to its fullest 
extent, and rigorously enforced, would at once deprive 
the world of the most powerful stimulus which can tend 
to raise a people in the scule of nations—competition, the 
desire to excel, and would hold out a premium for inca- 
pacity and indolence. If all men had been made alike, 
and blessed with the same opportunities, the world would be 
a very average world indeed ; and a very poor,and miserable, 
and half civilised world withal. In every age certain 
men have gone to the front, introduced improvements in 
the trades, manufactures, governments, and laws of nations. 
These were not necessarily possessed of very eminent 
talent. We do not speak of Watts, or Newtons, or Bacons, 
but of the great crowd of intelligent, thoughtful, energetic 
workers who have existed in every age and in every 
civilised country ; of men, in a word, above the average. 
But trades unions take noaccount formenabove theaverage; 
they are regarded as objectionable rather than otherwise. 
Delegates and councils do not coatemplate their existence, 
or provide for their presence in the ranks of the union; and 
thus it is that the hands and heads which ought to go to 
the front are kept back to the place of the slow, and in- 
dolent, and drunken, and incapable. In a fleet sailing 
together the speed of the slowest ship determines that of 
all, and in the union the wage of the worst hand is as 

yreat as that of the best man who ever drew file or laid a 
rick. 

The position is abnormal. It is opposed to the instincts 
of mankind. It is artificial. It isaxiomaticaily wrong ; and 
although the worst features of the trades’ union system may 
exist for a time, they cannot continue always to exist, nor will 
the unionists themselves permit them to operate with full 
force. We have no wish to speak harshly of any class, but 
there are considerations which sometimes render it neces- 
sary that thejournalist should express himself very freely. If 
the evidence given before the commission proves anything, 
it substantiates the assertion which we now make—that 
the trades’ union system as it exists and works in many 
instances, if not in all, does not represent the wishes or 
feelings of the best working men of the nation, but of a 
class which, possessed of neither head nor heart to raise 
itself above the very lowest grade of workmen, is yet so 
gifted with the power of speech and the will to use it, 
that those who belong to it lead many, and force others to 
adopt as the honest expression of their sentiments, laws 
and ordinances the real character of which they do not 
comprehend. A man with a good command of language 
never fails to lead men as he would have them go; and 
it is sufficiently plain that in every union there are two 
parties—one advocating extreme measures, another coun- 
selling a moderate policy. It is unnecessary to point out 
that to men often so illiterate that they can neither read 
nor write extreme measures are most tasteful. If any 
roof were wanted it would be found in the fact that the 

tter educated artisans are coming out of the fiery ordeal 
of the present inquiry comparatively unscathed as com- 

with those trades in which the prevailing order of 
intellect is lower. 

Under no circumstances can the principle of holding 
back a man in the t race for life prove justifiable. 
To some an amount of toil is a necessity which to others is 
not a necessity. Thus a man with a large family must earn 
more money in order to live, than a jolly young bachelor 
without a care save for himself. If he is not able to earn 
more, heaven help him, and his union should certainly not 
impede his steps and tie him down toa fixed rate of hourly 
pay, and compel him to work but eight hours, if he can 
earn more by contract, or feels disposed to work ten hours. 
It is in this tying up and trammeling men’s wills and 
bodies that the trades’ union system is most thoroughly 
rotten, and it is this cankering principle of action that will 
ultimately work its ruin. As matters stand good workmen 
hate the system when carried to its fullest limits in this 
direction, and only join “the union,” if they join at all, 
because they dare not stay out. If it were as acceptable to 
the mass as some people would have the world believe 
there would be no non-unionists; as it is, they are nearly 
as plenty as unionists. There is, too, a pe tendency 
among good men to establish a system of co-operation for 
themselves, under which sickness and misfortune will be, as 
far as possible, — for, while each man will be left to 
earn for himself as much as he is able. Such a scheme 





has our warmest sympathies, The principle that he should 





take first mea who is honestly able, is so straightforward, 
so admirable—and in theory, at least, so English—that it 
at once commends itself to us. After all, very little is wanted 
materially to improve what we may term the internal rela- 
tions of a proportion of our trades unions, and it is 
to be hoped that a vigorous effort may yet be made by the 
better men to effect this improvement, notwithstanding the 
exertions of others who, unable or unwilling to work, are 
given to weilding oratorical powers capable of working 
infinite mischief. 
THE MISERIES OF RAILWAY TRAVELLING. 


Everyone is, of course, aware of our vast indebtedness in 
every possible way to railways. They have been the most 
powerful engine of development and progress the world 
ever saw, and have done more for the advancement of the 
material and social well-being of the community than any 
other, and perhaps every other cause. When a railwa: 
touches a town the change is almost magical. Forthwit 
its workshops send forth a busier hum, and swarm into 
new growths and wider activities, Its quays and streets 
and markets wear a bustling and eager aspect beyond their 
former wont. The quickened social pulse bounds with 
new life, and throbs with an intensity of action in startling 
contrast with the even tenor of its former way. Humanity 
grows more tender, and becomes eager to provide in tra- 
vellers’ rests, almshouses, dispensaries, and hospitals for 
wants and woes that before challenged scant attention. 
Education asserts claims never before thought of, and in 
her enlarging circle comprehends not only the utilities 
new felt wants demand, but essays bolder flights into new 
fields of literature, science, and art. The reign of taste is 
inaugurated, and dreary streets are transmuted by pleasing 
architecture, trophies, and fountains; and their adorn- 
ments culminate in graceful public buildings and noble 
artistic monuments. Labour takes holiday, and washes off 
the touch of toil in public baths, or luxuriates in public 
parks, or stretches its cramped limbs in public gymnasia, 
or hastens away by excursion trains to the pure air of the 
sea or mountain side. Such is simply a sketch from life of 
what railways have effected in a hundred different spots 
in these islands; and yet we regret that in doing so much 
we have forgotten a great many little things that might 
with advantage have been remembered. The very magni- 
ficence of the change has blinded us to matters, small by 
comparison, which are, despite their smallness, still essen- 
tial to our comfort. It is quite true that a journey from 
the north of England is now a very facile and comfort- 
able process compared with what it once was; but might 
it not be made much more agreeable still ?—that is the 
question. We have done some wonderful feats—granted ; 
but there are a great number of comparative trifles to 
which we should do well in the leisure we have now 
attained to turn our attention to forthwith. 

Our railway carriages form a long-descending scale from 
perfect ease and comfort to the extreme of wretchedness, 
and danger to health. The first-class, though by no 
means reaching the point of luxury and completeness 
attained on the Continent, in the main subserve all the 
purposes, as far as their construction and fittings are con- 
cerned, of comfortable and safe locomotion, even for very 
long journeys. The second-class carriages, however, on 
some of the best lines, form a medley of absurdity, dis- 
comfort, and wretchedness, apparently designed for the 
torture of gross offenders rather than the accommodation of 
the best supporters of railways. A sprinkling of airy, 
roomy, well-lighted, fairly-cushioned second-class carriages 
is found, with a back netting, hat cords, and floor-cloth, 
but they are only just numerous enough to magnify by 
contrast the wretchedness of the rest. Of these many are 
so low that passengers can little more than sit upright in 
them, but are sure to get a severe knock on the head on 
entering and leaving, and to need a visit to their hatter in 
consequence. To make the worst of this inconvenient low- 
ness of the carriages in many of them a low central lamp 
is placed, much to the increased damage of head and hat 
on entering and leaving. A good proportion resemble 
mere boxes, being so confined and narrow that it is all but 
impossible to pass between opposite passengers, however 
close they may sit; and the stifling air of such boxes is in 
a short journey so unendurable that the draught of an 
open window, with its accompaniment of colds, rheuma- 
tism, and toothache, is necessarily preferred. It is true 
the floor cracks in this section of the carriages admit air 
enough speedily to benumb the feet in cold weather, but 
ventilation from such a quarter is not a very desirable 
thing. With the small exception we have mentioned these 
carriages are either quite destitute of cushions, affording 
only hard boards, and without the grace of a bend to 
mitigate their discomfort ; or, if cushioned, it is so scantily 
and so hardly that they are practically unimproved by the 
addition. The whole air of second-class carriages, indeed, 
where there is no competition, bespeaks a desire to force 
their occupants into the class above by rendering the 
second untenable. The third-class carriages are, on the 
whole, decidedly better in proportion than the second— 
more roomy, better ventilated, and more cheerful, though 
some of those barbarous things are yet in existence in 
which there are unglazed openings cut so wide that the 
poor travellers can by no possibility shelter themselves 
from the weather—things whose gratuitous wretchedness 
has no significance, unless it was intended to make the 
carriages unendurable. 

The perpetuation of railway carriage oil lamps is one of 
the queerest anachronisms. It does seem so oddly strange 
that, in the most innovating of all systems, where changes 
have been effected with so high a hand, there should lurk 
pieces of grotesque conservatism that have retreated from 
every other scene. Yet where could oil lamps be found 
but in railway carriages? Gas has reached country 
villages, and is privately manufactured by country squires 
for their own use when too distant from the vi works, 
Even workhouses will not endure this antiquated mode of 
lighting, and the most rustic cotter, if unable to get 
will at least indulge in some preparation from path sad or | 
with far better lighting properties than oil. But the 
railways, with just enough of exception to prove that 
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gas-lighting of railway carriages is perfectly practicable, 
tenaciously stick to the dim and unsavoury light common 
fifty years ago. Passengers patiently supplement this 
insufficient light themselves, and, judging from the display 
on the railway bookstalls, the trade in reading lamps is no 
small one. The trade is, however, a silent reproof of the 
negligence and stupid conservatism that persists in sup- 
plying an insufficient amount of light with the carriage 
itself. If the ingenuity, money, and antag =F that have 
been expended on railway reading lamps had been ex- 

nded in making them unnecessary, the result might have 
Soe much more satisfactory to the general public. 

The practicability of comfortably warming railway 
carriages as a whole has been demonstrated over and over 
again, and is in other countries carefully attended to, but 
so far it has scarcely been deemed worthy the attention of 
British railway directors. Yet there can be no better 
reason for the neglect than what is found in the spirit that 
forces every passenger in cold weather to wilfully burden 
himself with wrappers, or spend his money on the warmest 
of rugs. Would it not be just as reasonable to banish 
artificial means of warming from our parlours, and sit 
there enveloped in warm wrappers, as it is to subject our- 
selves to all this in a railway carriage, which is as capable 
of being made comfortable as our domestic rooms are, or 
even more so, as every train is compelled to carry with it 
the means of circulating warmth to any reasonable extent? 
A genial management that thought first of its passengers’ 
comforts would probably see to this warming forthwith, 
and as a consequence discover that revenue was more 
directly secured when indirectly sought. 

The locking of carriage doors is a very unpleasant and 
not uncommon custom, especially when the arrival platform 
is on the opposite side to the departure. In case of acci- 
dent or fire in what a disagreeable position such a practice 
puts passengers. This is a contingency only, but the 
certainty of being some time before being able to leave the 
train on arrival at one’s destination is unpleasant, especi- 
ally to business men, whose morning moments are precious. 
The unpleasantness of the practice is much intensified by 
the denial of liberty to passengers to use private keys with- 
out risk of fine, as the inconvenience and unpleasantness 
are not only inflicted, but all self-help absolutely refused. 

The inability to communicate with the guard or driver is 
an evil of general recognition, and one to a relief of which 
invention and legislation have been some time directed. 
Immense ingenuity has been expended on mechanical con- 
trivances for a solution of this question, and several 
methods have been suggested that were quite sufficient for 
the purpose, but somehow they are never adopted. An 
experimental trip takes place during which the scheme is 
tried, a great flourish is made in the newspapers about its 
perfect success, the directors and the inventor dine together 
of course, when much mutual congratulation and laudation 
taxe place. The poor gullible public believe that deliver- 
ance has at last arrived, but, strange to say, the thing 
quietly drops out of notice until some new victim is 
murdered, or burnt alive, or attacked by a maniac, when 
the whole question is revived to run through the same 
phases as before, and finally to be forgotten again. 
Parliament, however, does seem at last determined to 
settle the question in favour of the public, seeing that 
directors neglect to do so. 

Why should the old low platform be continued so as to 
make it a great labour for children, invalids, and aged per- 
sons to reach acarriage? And why shoulda gaping chasm 
exist between the platform and the carriage—a chasm that 
was nearly fatal to a royal princess last week, and has too 
often actually been the occasion of death or mangled limbs ? 
Embankment is not such a serious process that every 
small station should be left as a terror or a danger for 
want of its platform being raised. 

Needless difficulties are imposed both in getting to and 
from a train. The ticket window is kept shut till within 
avery short time of the starting of a train, and till a crowd 
has collected—on a holiday too often a most inconvenient 
crowd. It seems, however, to be considered a legitimate 
source of enjoyment for the ticket clerks in their comfort- 
able boxes to witness the struggles of their victims out- 
side. It is hard to say whether this fun is stipulated for 
at the same time with their salaries, and as a part of their 
quid pro quo, but, as a rule, they are careful to take the 
ull measure of gratification out of their victims. The 
directors guarantee the perpetuation of the spectacle 
by refusing to carry any one who will not contribute 
his share in the performance and submit with lamb- 
like patience to be pushed, squeezed, trodden upon, have 
his clothes torn, offer himself a victim to watch and 
purse thieves, and demean himself as a unit of the patient 
British public ought to do before the eyes of his strong- 
handed tormentors, for they insist on the ticket being 
obtained, whilst thus making it hard to reach. 

But it is as difficult to get away from a train as to get 
into it. The means of egress are rigidly guarded, and 
if there are two which might be available, one is sure to 
be locked up; or if there is a folding-door half of it is 
fast. It is curious to witness a h ing crowd of business 
men leaving their train in a broad stream till they get to 
the throat of the passage, and have to squeeze through in 
a narrow driblet, slowly treading on each other’s heels, 
shouldering and squeezing one another, possibly losing the 
first "bus or boat, and all in obedience to the universal 
spirit that determines things shall not be too easy or too 
facile, or too pleasant, though it is a labour to prevent it— 
a labour of love possibly, from the persistency and univer- 
sality with which it is carried out. 

On approaching a station if a carriage door is opened a 
little too soon it will probably be flung back violently by an 
irate porter, just to give youapreliminary tasteof his quality. 
If on alighting a cab be wanted, and no gratuity accom- 
pany the request that one be ordered, you will probably 
see the whole row vanish one by one, all being in some 
mysterious way engaged before the porter can order.them, 
or you yourself hail them. 


“ Refreshmenting” has been dealt with recently by a 


master hand, and certainly “Mugby” has slightly improved. 





since ‘the me gee but the evil is still a crying one, and 


not disposed to yield at the first assault. One cannot 
easily take a long railway journey now without either 
coming home famished, or with an incipient attack of dys- 
pepsia. 

Railways have tried very fully the system of manage- 
ment in small matters whose basis is—the British public is 
our victim—and they have not found it answer very well. 
We should recommend them to try the opposite mode, and 
set themselves heartily and generously to study the com- 
forts and wishes of their passengers, and even to bear with 
a few of their foibles. It would answer far better, and the 
first company that fully and fairly adopts the plan will 
in all likelihood see a marked improvement vpilhy follow 
in its general position. 


PAST AND PRESENT CONSTRUCTION, ® 


“QuanTITY, not quality,” is the tenor of the evidence 
given before the trade union commission by old and 
experienced hands respecting the manner in which our 
public buildings, railway viaducts, private houses, and 
other engineering and architectural works are con- 
structed, and the truthfulness of the statement is 
but too well proved by existing facts. It does not, how- 
ever, necessarily follow that the motive or cause in- 
tluencing the mechanic or the contractor is an unworthy 
one, although it may be unwise and injudicious. Omitting 
all instances of flagrant fraud, “scamping,” open dis- 
honesty, and knavery, the inferiority of our present works 
of masonry and brick, compared with those of former 
times, may be taken as the result of influences peculiar to 
theage. Not a building, not a structure of any description, 
is ever commenced without one constant idea occupying 
the minds of all those concerned in it, directly or in- 
directly, which may be expressed by saying, “get it done 
as quickly as_ possible.” The historian’s assertion 
that cathedrals required a century for their erection 
sounds at the present time like a romance. We have 
af of contractors who, if required, would undertake to 
yuild the pyramids in less time than it took to erect St. 
Paul’s. The truth is that we are rapidly losing—have 
possibly lost—the real art of solid construction, and conse- 
quently fail when we attempt it. It is not that we 
cannot, although we do not, give the absolute dimen- 
sions and proportions to any new work similar in nature 
to an older existing example, but we ignore the element 
time in its construction. It is especially a forcing age. 
We force everything ; and nature herself lags with feeble 
steps and exhausted energies in a competition in which 
she views her ancient limits surpassed, her boundaries 
destroyed, and every production of her animal, vegetable, 
and mineral kingdom called to old age prematurely and 
given to the world in an unnatural and abnormal condi- 
tion. There is no necessity for looking so far back as the 
Roman times to prove that our examples of solid construc- 
tion are infinitely inferior to those of earlier times. The 
specimens remaining of last century’s work are su:licient to 
demonstrate that what may be termed “building in the 
solid” is nota feature of the presentage. We regard masonry 
and brickwork in a light totally different from that in 
which it was viewed previously to the introduction of iron. 
Then they, together with timber, were pre-eminently the 
materials of construction, now they are only used because 
in the particular positions in which they are placed the 
new material is incapable of application. 

With all this let us be just to ourselves, Without enter- 
ing into the merits of the solid, or ancient, versus the 
modern system of construction considered abstractedly, it 
must not be forgotten that, if we have deviated from old 
and long recognised principles, we have at any rate intro- 
duced a new system which is as radically sound as the one 
discarded. It is true that we err sometimes on the one 
side by reducing materials or workmanship below reason- 
able limits, but our forefathers erred to an equal extent 
on the other by using theirs to waste. Good and sound ma- 
terials are requisite to construct a building with, and a 
certain proper quantum of time to construct it in. The 
presence of the former, it is needless to say, can be and is 
ensured—the latter, comparatively seldom. The maxim 
“time is money,” although always duly appreciated by 
business men, was never so much a ruling principle as at 
present; and with the most short-sighted policy it is 
frequently adhered to by the builder and contractor to his 
own hurt. “ Carpe diem,” or, as it may be freely rendered, 
“make hay while the sun shines,” is an admirable stimulus 
to prompt endeavours and well-timed exertion, but it was 
never meant to bear the interpretation put upon it by 
those who push forward work with unrelenting rapidity, 
and practically convert the maxim into the principle of 
getting the greatest possible amount of work done in the 
shortest possible time. Such an application is foreign 
to its original signification, injurious to both the works 
and the workmen, and betrays a blind disregard to their 
own interests on the part of those engaged in the execution 
or superintendeuce of the bridge or palace, or dwelling- 
house being built. Judging from theevidence recently given 
before the commission appointed to inquire into the subject 
of trades’ unions, it appears that it is our brickwork, not our 
masonry, that is worthy of special condemnation, and that 
the effects of bad and hurried work are more apparent in 
the former than in the latter. Bearing in mind the uni- 
versal admission that mortar is the evil element in all 
our buildings, this evidently arises from the more important 
part it plays in the strength and stability of brickwork 
than of masonry. In the latter the cubical contents of the 
stones bear a very large ratio to that of the mortar, 
whereas in the former there is often quite as much, and 
sometimes more mortar than bricks. In a wall of masonry 
similar to that of the Thames Embankment, where the 
stones on the average are above two tons weight, and range 
up to eight or nine tons, each component part of the wall 
has a separate and individual vis inertiz, and possesses 
within itself a considerable amount of stable resistance. 
The case is far otherwise with a wall of brickwork; it has 
not a particle of individual strength in any of its compo- 
nent parts, its whole stability depends upon the proper 








binding together of all the courses—in a word, on the 
mortar. 

Because our specimens of constructions are on a less 
ponderous scale than those of former times it must not be 
too hastily concluded that they are necessarily not suffi- 
ciently strong for their purpose. That would virtually 
amount to begging the question for the more ancient. sys- 
tem. We can build quite as strongly as is required with 
less material now than formerly, provided that proper care 
and attention are bestowed upon the selection of the mate- 
rials, and of the workmen, and that the work be not pushed on 
too fast. Manifestly those conditions indispensable to the 
strength and security of the more solid system, become still 
more imperative when a lighter system of construction is 
adopted. Instead of any slight neglect in these important 
particulars greater attention should be given to them, 
which appears, unfortunately, not to be the case. If a 
structure be made enormously in excess of the strength 
actually required for the duty it has to perform, its very 
mass may compensate for defects in construction which 
would be fatal to another designed upon more scientific 
principles, and with a due regard to economy of material. 
To assert that because we do not build “in the solid,” as 
our ancestors were accustomed to do, our structures of 
brickwork and masonry cannot have the proper degree of 
strength is a statement put forward by those, and those 
only who believe in nothing but “mass,” who have no idea 
of proportioning the various parts to perform their own 


particular duty, but put implicit faith in a “big 
thing,” simply because it is big. That these ideas 


are not contined solely to the particular examples 
we have mentioned may be gathered from the fact that 
many engineers at the present day cannot get over their 
belief in the weakness of the open web girder, compared 
with its older and solid-sided rivals. They still consider 
that the element of strength is to be found in the “mass,” 
and cling to the opinions pronounced twenty years ago, 
respecting the relative merits of the two systems, 
which experience has since proved to be completely 
erroneous. There wasa time mas viaducts and buildings 
were allowed, during the progress of their erection, to 
settle at regular periodical intervals; to enjoy, in fact, a 
short rest before additional superincumbent weight was 
placed upon them. The rate at which work is carried on 
now forbids these judicious aud necessary periods of inter- 
mission. It is a common thing to witness heavy girders 
placed upon abutments perfectly green. If time be 
allowed for the mortar to set and harden, it is the result 
more of good luck than design, and owing to the ironwork 
not being ready; for so soon as it is on the ground it is 
placed in position. The evil consequences of hurrying on 
work too fast have been rendered manifest by the falling 
of bridges and viaducts en masse, demonstrating the fact 
that in some instances the hearting of the piers was nothing 
but dry rubbish. So long as quantityis preferred to quality, 
so long shall we have houses built on the lath and plaster 
principle, or all mortar and bats, those who build them 
need not be surprised, when they run them up in this 
trumpery fashion, if they occasionally come down by the 
run, and prove that, notwithstanding the celerity with 
which they were erected, their demolition can be etfected 
in even a less space of time. Although we have no hesi- 
tation in asserting that work can be done now in brickwork 
and masonry as good and as sound as was ever done before, 
yet it can only be ensured by reversing the phrase quoted 
at the commencement of our article, and by contracting 
parties adopting as their motto “ Quality, not quantity.” 


THE COUPLING RODS OF LOCOMOTIVES. 


A veRY few years ago a coupled express locomotive was 
an anomaly in mechanism. The adhesion of a single pair 
of driving wheels was considered sufficient for all prac- 
tical purposes at high speeds, and several objections were 
urged against the use of coupling rods. It was asserted, 
for example, that the frictional resistance caused by con- 
necting two or more pairs of wheels was excessive, and 
that the coupling rods tramelled the free motion of the 
entire machine at great velocity, increased oscillation, and 
wasted what should have been useful effect. It was 
pointed out, too, that even if these objections had no 
foundation more soundly based than mere prejudice, that 
it still beboved the engineer so to construct his engines 
that they should not be liable to break down, and that if 
casualties occurred they should be, as far as possible, of a 
non-dangerous character; that these rules could not be 
observed in designing high speed coupled engines, inas- 
much as the coupling rods were liable to break being ex- 
posed to severe strains, and that their breakage was certain 
to lead up to the worst possible accidents as the 
ends of the broken rods striking the ground would heave 
the engine off the rails by the action of the outside cranks 
in a way too obvious to need any explanation. The pro- 
gress of time has dissipated many of these errors, and 
single engines have almost ceased to be built. The system 
is now only retained on a very few of the older and more 
level lines of Britain, such as the London and North- 
Western and Great Western. On nearly all our other lines, 
coupled far outnumber single engines; and in very many 
cases they are exclusively employed, both here and abri = | 
with results so successful as to fully justify the favour 
which the arrangement enjoys. It can hardly have failed 
to strike our readers that of all the many locomotives 
recently illustrated in our pages, whether for home or 
foreign service, not one has been uncoupled; and it is 
scarcely necessary to add that our engravings represent the 
most recent phases of locomotive engineering as carried 
out by the best engineers in the world. The objec- 
tion that coupling increases frictional resistance does 
not, within certain limits, appear to be justified by 
experience. The resistance due to coupling has been 
variously estimated, and according to the best received 
theory, increases as the square of the number of wheels 
connected, Whether this is or is not perfectly true we shall 
not now attempt to determine, as there is a manifest lack 
of experimental information on the point. With small 
wheels it is certain that the resistance must be much 
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ter than with those that are large; and in any case it 
is now sufficiently palpable that the resistance caused by 
coupling two pairs of wheels only of an express engine 
must be comparatively insignificant, and of little or no 
consequence as compared with the advantages gained. It 
is evident that so long as all four wheels are precisely of 
the same size—as they are when they leave the lathe—the 
presence or absence of coupling rods cannot m any way 
increase the rolling friction of the machine, the time 
occupied in completing one revolution being precisely the 
same with both pairs of drivers. If one pair becomes 
sensibly smaller than the other pair, resistance will no 
doubt be increased, as either or both pairs will have 
to do a little sliding as well as rolling. The smaller 
the wheels the greater will be the consequences of 
the evil, and the more likely will it be that an 
inequality of circumference should exist—the wear 
caused by running a given number of miles increasing 
as the diameter of the wheels diminish. A difference of 
one-fourth of an inch in the circumference of two wheels 
8 ft. in diameter will cause just one half as much slip- 
ping and grinding per mile, asa similar difference between 
the circumferences of two 4 ft. wheels ; and this differ- 
ence is far more likely to exist in six-coupled engines, 
usually made with small wheels unequally loaded, than in 
a powerful express engine with four wheels of large size, 
the loads on which may generally be made to correspond 
within a fraction of a ton. The resistance, therefore, 
caused by the presence of coupling rods in a small six- 
wheeled, all coupled, engine must be enormously greater 
after the machine has been a little time at work, and the 
soft tires have been “found out” by the rails, than can 
possibly be the case with, for example, the splendid 
eight-wheeled, bogie, four coupled express engines 
working the fast traffic of the London, Chatham and 
Dover Railway; engines, of which it is but justice to Mr. 
Martley, the designer, to say that they appear to us to be 
in nearly every respect precisely what express engines 
for a moderately easy line should be. 

It is very generally admitted now, and has been ad- 
mitted for some time past, that the rolling resistance of 
four-coupled jengines has been overestimated, but en- 
gineers are far from admitting, with anything like unani- 
mity, that the use of coupling rods at high speed is free 
from danger. Those whose experience with coupled en- 
gines is confined to goods locomotives running at very 
moderate velocities, are still apt to regard with doubt and 
uncertainty any design which contemplates the coexistence 
of coupling rods and speed of sixty miles per hour; and we 
find that a certain amount of ignorance, which it is de- 
sirable to dispe!, exists as to the means of making 
coupling rods which will seldom if ever break, and as to 
the consequences which follow on breakage. Although the 
less important of the two, let us for convenience enlighten 
such of our readers as are in the dark on the latter ques- 
tion first. 

The breakage of a properly designed coupling rod is 
rarely or never attended with very serious consequences. 
It was once by no means an uncommon occurrence, yet it is 
questionable if half-a-dozen persons have been maimed or 
killed, directly or iadirectly, by such a failure since the day 
that railways were first em; loyed for the conveyance of pas- 
sengers, and it is yet more doubtful if railway companies 
have lost more than a comparatively insignificant sum in 
the shape of compensation or for repairs rendered neces- 
sary by casualties of this kind. When we speak of pro- 





perly designed coupling rods, we mean those that are not | 


so heavy as to strain themselves injuriously, nor so light as 
to be easily broken. When a coupling rod gives way, as a 
rule the fracture takes place at a point near one crank pin 
or the other, seldom near the middle of the length of the 
rod. If the breakage occurs near the after crank pin, the 
longer portion, if the speed be high, may be whirled 
round, possibly ripping up the running board round the 
engine. More generally the end drops on the ground, and 


acts something like a man poling a boat in ashallow stream | 


without doing much harm. The shorter piece flies out by | 


centrifugal force, virtually adding to the length of the 

, and smashing anything which may come in its erratic 
path. The mischief is usually confined to the tearing up 
of a small portion of the foot-plate when the engine is 
Mubesepiel, or of the running board when one is fitted 
in front coupled engines. When the fracture takes place 
near the forward pin the consequences may be more serious. 
The broken rod end strikes ms buries itself, being thrust 
into the ballast at every revolution until it comes in con- 
tact with a sleeper, when it is usually bent up, sometimes 
into curves of the most extraordinary contortion. Now 
and then the crank pin gives way under the strain, and the 
end of the rod is left on the ground. The worst that can 
happen is the derailment of the engine. When we reflect, 
however, that the weight on a single driver is seldom less 
than five tons; that the rod, to be in a position to act witha 
lifting force of any magnitude, must come directly on a 
sleeper at some distance in front of the wheel, and that 
therefore its length must be considerable, it will be seen that 
the extreme rarity of such an accident is no more than might 
be expected from a consideration of the incapacity of a 
long thin rod to resist compression without bending. In 
truth, the weight of evidence goes to show that the failure 
of a coupling rod is not so dangerous as the failure of a 
connecting rod, the big end of which is certain to knock 
a hole in the boiler, while the piston is driven through 
the back or front cylinder cover, completing the disor- 
ganisation of the entire machine, 

It is possible, moreover, so to make coupling rods that 
they shall not break, and this fact—for it is a fact—effec- 
tively demolishes any arguments against coupled engines, 
Vaan on the presumedly dangerous features of the arrange- 
ment. A very few years since coupling rods were made 
of iron in three pieces—the two ends and the middle. 
The former were placed in the lathe when they came from 
the forge and trued up, the oil cups being turned. 
They were then handed over to the fitter to be pre 
for the reception of brasses tightened up by cottars. The 
ends were then welded on to the centre piece, and the 





whole got up with the file or the planing machine to the 
required finish. Under this system the engine drivers 
always had it in their power to vary the length of the rod 
a little by tightening up the brasses improperly; and now 
and then the brasses were set so tight that as soon as they 
warmed a little they set fast, and cut up the crank pin. 
These things caused heavy straining, and the rods broke 
at the weak places, that is to say at the welds. 

Under the far better system now adopted by many 
locomotive superintendents, the rods are made throughout 
in one piece from slabs of Bessemer steel specially forged 
for the purpose with broad ends, which are subsequently 
bored and slotted out to receive Babbit or white metal 
bearings, bored to standard gauges, which cannot be 
tightened or otherwise put out of order by the engine 
drivers. Bearings so fitted will last with moderate care 
for from three to six months if the crank pins are made 
sufficiently large; and under this system the breakage of 
a rod becomes an extremely rare accident. The purpose 
is just one of those to which Bessemer metal is specially 
applicable—a truth which is fully demonstrated by the 
fact that on such lines as the North London, where 
only Bessemer metal one-piece rods are used, the breakage 
of a coupling rod is almost unknown. 
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NOTES ON PRIVATE BILLS. 


THE various tribunals which have to deal with private bills 
have been actively at work during the past week. They 
include the Examiners’ court on standing orders of Lords 
and Commons, presided over by Messrs. Frere and Palgrave; the 
two Referees’ courts which adjudicate upon questions of locus 
standi, as well as of engineering and estimates in connection with 
the Commons; and the committees upon unopposed bills—that 
of the Lords presided over by Lord Redesdale, chairman of the 
Lords’ committees, and the other presided over by Mr. Dodson, 
chairman of the Commons’ committees. Yet again -there are 
the committees of both Lords and Commons upon opposed bills, 
in which, as well as in the Referees’ courts, the great contests 
occur. On Monday last Mr. Palgrave had no fewer than twenty- 
four bills before him for examination on Lords’ standing order 
proofs; these consisted of railway, water, gas, and miscellaneous 
bills, and were all passed as being either standing orders com- 
plied with or no further standing orders applicable, excepting the 
London and North-Western and Lancashire and Yorkshire Rail- 
way Bill, which was adjourned in consequence of a Wharncliffe 
meeting held on the 18th ult. In the Commons, Mr. Palgrave 
had also before him the standing order proofs for the Furness 
Railway Bill, which he adjourned. In the Lords’ committees 
the Hull Docks’ Railway Bill has been passed without 
amendment, and the Grimsby and Gloucestershire bills have 
been passed with amendments, Mr. Palgrave has also had 
before him standing order proofs for several very important bills, 
including the Holborn Valley Improvement, the Birkenhead 
Improvement Commissioners, the Llynvi and Ogmore Railway, 
the Sidmouth Railway and Harbour, the Keighley Water, &c., 
Bills, in which he found the standing orders complied with. In 
the case of the Llanelly Railway Bill he found the Lords’ 
standing orders not complied with. It may here be noticed that 
there is a conflict between the two Houses in the matter of 
standing orders that is not creditable to their intelligence, or 
indicative of their desire to promote the dispatch of private 
business. My Lords, under the direction of Lord Redesdale, 
have adopted an order that the 8 per cent. deposit cannot be 
taken up until half of the subscribed capital of a new scheme 
has been expended upon the works, and the anomaly constantly 
occurs of bills coming from the Lords to the Commons containing 
a clause to this effect, which the Commons’ committee strike 
out. On the other hand, bills dealt with in their first stages by 
the Commons when they reach the Lords’ committees have the 
clause referred to introduced. Our honourable and noble legis- 
lators, if they were en rap, and honestly sought the best 
means of facilitating private bill legislation, might manage much 
better than this. 

The referees have had several cases before them last week : 
amongst others the Ryde Pier and Ryde Railway Bill, in 
which the locus standi of the petitioners against the bill was 
disallowed. The referees had also the London and South- 
Western Railway Bill under consideration, and adjourned the 
case. The object of this bill is to authorise divers arrangements 
between the South-Western and other companies, and for de- 
fining and regulating the capital and debt of the company, and 
for other purposes. 

On Tuesday a large amount of business was done in the com- 
mittee rooms, there being no fewer than six committees on 
public matters, including those on the valuation of property, the 
Army (India and the colonies), the Limited Liabilty Acts (to 
consider report), on the Mines Assessment (to choose chairman), 
and on standing orders and selection. In addition to those the 
following committees also sat:—Upon Group 2 of private bills, 
Mr. Dent chairman ; Group 3, Mr. Scholefield chairman; Group 
5, Sir Brook Bridges chairman; and Group 8, Sir E. Colebrooke 
chairman. In addition to those Mr. Dodson’s committee went 
through four unopposed bills, which are to be reported. The 
Bristol and Exeter Railway (“further powers”) Bill was un- 
opposed, and the other bills in the group, eight in number, were 
adjourned until Friday. In Group 3, in which there has been a 
great and prolonged contest, the numerous Devonshire bills 
were proceeded with and adjourned till to-day. In Group 5 the 
preamble was proved and the clauses gone through of the Blyth 
and Tyne Railway Bill, and the Tyne Improvement Bill was 
proceeded with and adjourned. In Group 8 progress was also 
made. Of the six bills three were unopposed, and the others 
were adjourned. 

Limitation of space forbids us to give the particulars we noted 
in some of the public committees, but it may be mentioned that 
the important committee over which Mr. Ayrton presides to con- 
sider the question of metropolitan local government and taxation, 
has determined upon certain resolutions to be reported to the 
House, which will probably bring the conflict between the 
City authorities and those of the Metropolitan Board to an 
issue. 

The Fire Protection Committee has also held meetings and 
examined several experts, amongst others Mr. Swanton, the 
head of the salvage corps, and Mr. Becker, originator of a 
system of fire signalling. Mr. Becker’s plans and drawings were 
exhibited in the room, and referred to an area of 150 
square miles. Mr. Swanton stated in his evidence that he had 
often found the water supply for the extinction of fires in 
London very inadequate, and recommended continuous supply 
and improved hydrants. .He was decidedly of opinion that a 
judicial inquiry should be instituted concerning all fires from 
unknown causes and suspicious fires. Very many (589) of the 
fires that occurred in London last year had been described as 





from causes unknown. Messrs, Swanton and Becker were both 
agreed that the suspicious fires in London had been largely on the 
increase for some years past. We fear that Mr. Mc and 
his committee will have considerable difficulty from the con- 
flicting character of the evidence given to them in agreeing to a 
report on this important public question. 








Tue Institution or Crvu. Exorneers AND Mr. Scorr Rus- 
s¥LL.—A full report of the inquiry which has been conducted by 
the Council of the Institution of Civil Engineers in the case of 
Sir W. Armstrong and Mr. Scott Russeil, accompanied by all 
the letters and documents which passed between the firm and 
Mr. Scott Russell, has been printed and circulated among the 
members of the Institution. The volume contains no fewer than 
213 pages. We shall refrain at present from pronouncing the 
very decided opinion which we have formed as to the merits of 
the case, contenting ourselves with stating that the matter will 
be again brought before the general body of members and asso- 
ciates on the 15th instant. 


Paris ExHipitTion. — Visits oF TEracHERS, — The followi 
minute has been recently by the Lords of the Committee o' 
Council on Education :—-“*1. In accordance with the practice of 
the Science and Art Department at the International Exhibi itions at 
Paris in 1855, and in London in 1862, my lords consider it desirable 
to offer encouragement to the masters teaching in schools of 
science and art to visit the present International Exhibition at 
Paris, with the view of studying those objects which may be 
likely to benefit the instruction given in such schools. 2, Their 
lordships therefore announce to the certificated masters now 
engaged in giving instruction in schools of science and art con- 
nected with the department, that they will pay to each such 
master or mistress visiting the Paris Exhibition the sum of five 
pounds in aid of their expenses, and to each an additional sum of 
two pounds for any report or any useful suggestions which any 
such teacher may make, in Hy verde his or her duties or teaching, 
derived from the study of the ibition, such report having first 
been published in any journal, local or otherwise, and afterwards 
approved by their iio, 3. And, further, to each of the three 
best of such reports referring to instruction in science, and to each 
of the three best reports referring to art, my lords will give respec- 
tively the following pi in addition to the sum above named, 
namely, for science, for the best report eae Fee for the 

best report fifteen pounds, and for the best report ten 
pounds, and the same sums respectively to the three best reports 
for art.” 

THE AMERICAN PRESS IN ENGLAND.—There is a great quarrel 
now going on among the civil engineers, involving princi 
Mr. Scott Russell. We do not presume to pass any ju 
upon the merits of it, but the manner in which it is being ucted 
may be judged from achoice passage which occurs in a professional 
paper in this country, edited by Mr. Zerah Colburn. The editor 
talks of ‘laying the lash upon a gentleman, so as to make his 
thick hide bleed at every pore.” We should add, for the credit of 
British journalism, that though the paper in which this delightful 
piece of writing occurs is publishedin London its editor is a fellow- 
townsman of Mr. James Gordon Bennett. We do not know if 
Mr. Colburn served his apprenticeship to that person.—Shipping 
and Mercantile Gazette. 

FELT FOR CLOTHING BorLERs.—We have had our attention 
called to a new process of making hair felt for clothing boilers, 
&e., which produces very good results. The felt is made by 
machinery, and is produced with square edges, contrasting 
favourably with the hand-made sheets, inasmuch as, when put on, 
the edges meet, and a perfect point is obtained. The mode of 
manufacture adopted by the patentees consists in providing a 
steam chest, to which steam is admitted, the condensed steam 
being discharged from the bottom by a pipe furnished with a stop- 
cock. The top of the steam chest is perforated to permit the 
steam to pass into an open chamber above it. The hair to 
felted is shoes in this, and a metal plate, or slider, is then put 
over—the longitudinal sides of the plate fitting so as to move to 
and fro freely. The sliding plate is attached by a joint to the end 
of a connecting rod, which receives a rapid to-and-fro motion by 
means of eccentrics placed on a shaft driven by steam power. 
The to-and-fro motion of the slider, which is corrugated on its 
underside, causes the hair to felt together, the felting being 
aided by the admission of steam. The patentees, Messrs. John 
White and Co., of Blue Anchor-road, Bermondsey, claim the fol- 
lowing advantages: —Ist. That the felt thus made is of uniform 
thickness and perfectly true square edges, rendering joining and 
putting on more efficient an , Tequiring no overlapping, 
felt made by hand being of unequal thickness and tapered edges. 
2nd. Better manufacture than by hand, as the even texture of the 
material gives it greater non-conducting properties. 3rd. Consi- 
derable less cost than any material made by manual labour, as 
hitherto. 


THE LonDoN Seen oF panes eee 
ordinary monthly meeting of this society too on Saturday 
the 14th instant, at the London Coffee-house, Ludgate-bill Mr. 
Joseph Newton, president, filled the chair, and the spacious and 
well appointed assembly room, henceforth to be devoted to the 
busi of the iation, was quite full, When the routine 
duties of the sitting had been performed the chairman Pee mw 
to deliver a lengthy and interesting address. He alluded in the 
firstinstance to the steadily progressive influence of the institu 
and congratulated his fellow members on the fact that they 
now secured for themselves a local habitation in all ways 
suitable for their purposes. As in the past the society had 
been completely successful in realising its objects, so it would be 
in the future if the proper amount of energy and interest was ex- 
hibited by each member. It was not for them to rest and be thank- 
ful, but to rest and then go forward with inc vigour. They 
now numbered 150 members, but he (the chairman) saw no reason 
for supposing that thatnumber would not soon bedoubled. They had, 
it was true, among them representatives of nearly every large en- 
gineering establishment in and near London. These were mainly 
foremen, but their ranks were open to mechanical draughtsmen 
also, and he hoped eventually to see a large accession of members 
from that eminently useful and highly intelligent body. The 
chairman adverted to the fact + the honorary members 
of the society were almost all gentlemen of great eminence, 
and there was among them a very large proportion of em- 

loyers. It was to be hoped that these and other scientific 
Frionds would be induced to attend their future and 
share in their proceedings. Other points were touched upon and 
urged with considerable emphasis, and all had a bearing Lag the 
future prospects and welfare of the association. Finally, Mr. New- 
ton dec the new meeting place open for the despatch of busi- 
ness. The first question introduced and discussed ha erence to a 
collective scheme of life assurance, which the ohairman had sug- 
gested, and which had been favourably entertained by the t 
mass of the members. Mr. Fothergill, on behalf of the Royal In- 
surance Company, attended, and lucidly explained the arrangements 
which that office was ready to make for insuring the Pynet of £100 
on the death of any and every associated foreman, The terms ap- 
peared to be very advantageous for the society ; but eventually a 
ittee was appointed to inquire into and report upon the whole 
subject. Mr. J. Irvine next read a very elaborate and exhaustive 
paper on ‘‘ Indicating the Power of Steam Engines.” He treated 
the subject in a practical manner, and illustrated it by many dia- 
grams. It is difficult to summarise thé ‘paper, which oce 
nearly an hour in reading; but we strongly recommend that it be 
printed in extenso in the *“Transactions” of the society. The discus- 
sion, owing to the lateness of the hour, Was brief, and a further. 


consideration of it was adjourned till the June meeting, (io sin 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





STEEL AS A CONSTRUCTIVE MATERIAL, 

Srr,—The criticism in your last number on my remarks at the 
late meeting of naval architects on steel forgings and plates, 
renders it necessary that I should briefly reply, and again Wa 
distinction between the different classes of steel, which are manu- 
factured upon a large scale, and to exonerate myself from the im- 
putation of bavinn asserted in general terms that reliable steel 
must necessarily be iron. On the contrary, we are now sufficiently 
advanced to produce suitable steel for every individual purpose of 
a. str wes earoey* the impossibility of providing a steel 

acea indiscriminately for all purposes. 

Papuddled steel —perhaps more properly designated as carburetted 
fine grain iron—can be welded well in s masses, say blooms 
from sevencwt. to one ton; and if we do not aim higher than a tensile 
strength of from thirty to thirty-three tons, we maintain an 
immense amount of ductility, representing weldability, elongation, 
contraction, and elasticity, and thus forming the finest material 
for the hull and spars of a ship. 

While distinctly disavowing any desire to blow my own trumpet, 
I may, in illustration, cite the case, often referred to at the Naval 
Architects, of the steel vessel which behaved so remarkably during 
the hurricane in the Hooghly river. The Clytemnestra, of Liver- 
pool (No. 154, of Jones, Quiggan, and Co.) was built of Hoerder 
puddle steel. The plates were experimented upon in January, 1864, 
by Mr. W. Fairbairn, and showed a maximum tensile strength of 
32°93 tons, with a minimum elongation of 16} per cent. anda 
minimum contraction of 31 per cent. of area. Some of the same 
plates were tested at Woolwich Dockyard, showing an average 
tensile strength of 32°25 tons, and the breaks rewelded gave a result 
of 29°8 tons at the point of original fracture. 

Now we could have made this steel harder—perhaps to test up 
to thirty-seven tons in the jin. to }jin. plates —but we should 
then have sacrificed power to elongate and contract; in other 
words, reduced the faculty of the material to transmit as well as 
bear strain, and in reality have lost working strength. But, 
suitable as puddled steel may be for the above-named purpose, I 
deprecate strongly its use in boilers or fire-boxes, inasmuch as the 
metal often contains fine carbonic oxide, which, when subjected 
to continuous heat, is apt to draw blisters and _ the plates. I 
have before observed that puddle steel welds well into blooms of a 
moderate size, if we attempt to form it into blooms of sufficient 
weight to make a cannon block or a crank shaft of from ten to 
twenty-five tons, the frequent reheating required for each forging, 
and the high temperature at which the forging must be main- 
tained to give a welding heat to the core, is sufficient to decar- 
bonise the steel and turn it into wrought iron by the time the 
sound forging is finished. If the forging still shows a steely 
nature it is probable that, owing to want of heat, the welding of 
parts is not complete, and therefore the forging unsound. I 
maintain that a so-called puddled steel shaft is sound when turned 
out as iron, and probably faulty when bearing out its appellation 
of steel. 

The same difficulty of welding exists with the use of Bessemer 
steel for large forgings, and until we know how to make a homo- 
geneous casting of great weight, and possess suflicient power, be it 
by forging or hydraulic pressure, during few heats to deal with 
masses of ten to twenty-five tons, the use of Bessemer steel for 
crank shafts, such as named by Mr. Murray, is dangerous. For 
the present we can only make shafts of well annealed crucible 
cast steel, and for that material alone I would allow the reduction 
of scantling as between iron and steel. 

In general terms it may be asserted that steel is not on its trial, 
but rather that we are testing the intelligence of the engineer and 
theoretical constructors who specify its use, and who do not study 
the individuality of every variety of steel, of which there are at 
least as many subdivisions as of iron. 

It is not safe to form a conclusion of the value of steel from 
Exhibition specimens or testing machine figures; it should be 
judged on the merit of the bulk of productions of each particular 
kind. For almost every iron we have an improvement in steels. 
There is no difficulty in producing sound steel plates or girders of 
the same weight as iron; of rolling diminished steel sections 
giving an equivalent in strength of the heavier iron; to make an 
llin, steel shaft do the work of a 13in. iron, &c., always provided 
the manufacturer and the engineer are agreed upon the material 
intended to fulfil certain conditions. But if shipbuilders and 
engineers, as you suggest, desire, under all circumstances, in steel 
a tensile strength of forty tons, they are preparing the way for 
many disappointments, which will periodically turn up until the 
nature of modern steel is properly appreciated by those who 
endeavour to apply it to their constructions. 


London, May 6th, 1867. F. A, ROCHUSSEN. 





Sir,—In your critique upon my letter in your last week’s 
number you state that I have completely lost sight of the question 
at issue. I think if you refer to my letter you will find that this 
is not the case. I never supposed that you had not seen such a 
specimen of tough steel as the sample I forwarded to your office, 
but I believed, and I still believe that many of the public have not 
seen such samples, and are, if we may rely upon the statements 
that appear in various scientific papers, unaware that steel of this 
kind can be produced in large quantities, or even in small samples. 
I may add that the specimen I sent you can be drawn down cold 
under a 3cwt. steain hammer to three-sixteenths of an inch square, 
which is perhaps a far more severe test than the mere cold doubling 
of the bar. You affirm that no engineer can now order, say 1000 
tons of ship | emg gin. thick, every ton of which he can be certain 
will be equal in quality to the sample in question, and you then 
strangely enough proceed to say that you do not mean to state 
that 1000 tons of first class steel cannot be produced. 

Now I say confidently that the Bessemer process applied to the 

best brands of hematite pig iron is capable of producing 1000 or 
10,000 tons of steel plates, uniformly as sound and tough as my 
sample piece. If these plates are subsequently spoiled in the 
annealing, which is frequently the case, that is not the fault of 
the steel. If they are rolled at one heat they will require no 
annealing. It is much easier to spoil than to improve steel by 
annealing. If engineers would pay the same price for steel plates 
that they pay for best iron ship plates, I am of opinion they would 
obtain a quality uniformly excellent. Practical men who know 
that a circular disc of Bessemer metal has been beaten intoaclaret 
jug, whilst the plates in the Istrian cracked, would I think have 
attached great weight to the former fact, and would have diligently 
inquired out the cause of failure in the latter case. They would 
then have found that neither the Bessemer process, nor the steel 
produced by it, was at fault. 

It would be a strange argument to affirm that superfine letter 
paper is bad because when scorched to a tinder it crumbles to 
pieces. It is quite as strange to condemn steel because after it has 
been spoiled it will not answer the purpose for which it was 
intended. 

I stated in my former letter that any number of steel plates of 
uniform excellence can be produced either by the Bessemer process 
at a moderate cost, or by the crucible system at a considerably 
higher cost. The difficulty is not in making the steel, but in 
obtaining orders for it. For boilers, I believe there is no doubt 
that Bessemer metal is beyond comparison the best material 
known; and I am quite sure that boiler plates, whether of iron or 
steel, ought never to be punched, but always drilled, if security is 
the object in view. As to the condemnation of steel plates for 
buckling it would be equally just that a tailor should condemn 
excellent cloth because his unskilful stitching caused wrinkles and 
creases in the garments he made from the cloth. It is not at all 
difficult to say when iron leaves off and steel begins, for there is a 





difference between them as marked and essential as between cast 
iron and malleable iron. As to Mr. Rochussen’s assertion that a 
steel shaft can be reduced to the condition of iron by successive re- 
heatingsand forgings, itis a rash assertion, which a moment’s reflec- 
tion will, if he has any practical knowledge of steel, enable him 
to see the fallacy of. t him take a bar of steel lin. round, and 
try how many forgings and re-heatings it will require to bring it 
to the condition of iron. When he has got it down to the size 
of a knitting needle he will have effected the ormation, not 
sooner; and shafts are not fo to the size of knitting needles. 
In conclusion, Mr. Editor, if you live twenty years longer you 
will see Bessemer metal universally employed as the one thing 
needful for plates, angle bars, and all other purposes requiring 


he ee ge a my vd article, which would stand the navy test, 
he to give a higher price for it, because the iron used in its 
manufacture being of a first-class quality, and the workmanship 
being of the best, the buyer obtained a chain of the very best 
ee. ail ‘ 

ince the stringent tions of Lloyds’ test on the one hand, 
and that of the Board of Trade on the other, a great change for 
the worse has taken place, and the first-class chain manufacturers 
have been sadly annoyed and injured by these regulations. They 
did hope that these regulations would improve the quality of 
chains, would put an end to all those of an inferior description 
that were being made and sold, and that good chains would be 
in greater demand ; but in this they have all been completely 





metal of great toughness and perfect uniformity. As regard 
iron there is not, neither can there be, great uniformity of quality; 
and as to engineers knowing all about iron, and how far it can be 
trusted, it is a complete fallacy—witness the daily instances of 
breakage and loss of life through the failure of iron, whether in 
ener chains, girders, or rails. ye oy ships, such as the 

oyal Charter, that crush up like eggshells, chain cables that do 
their work of destruction as surely as Mr. Webb’s augur, girders 
that snap and crush to death or maim all who happen to be beneath 
them, and rails which occasionally break in two, and sometimes 
into three pieces when merely thrown off the trucks on which they 
are loaded. Do these things bear evidence to the uniform excel- 
lence of iron and to its being preferable to steel ? 

I fear those who find fault with steel for engineering construc- 
tions only do so because they have been so long tied to the old 
iron system that, like staunch Tories, they cannot believe in 
Reform. R. MusHEt. 

Cheltenham, 7th May, 1867. 





FORCE AND MOTION, 

Sir,—In the second paragraph of Mr. McNaught’s letter in your, 
last week’s issue, he uses the word force to signify two totally 
different things, and neither of them is any more a force than the 
rate of a screw steamer is the thrust on the screw shaft, or than 
the water evaporated in the boiler is the coal consumed in the 
furnace. He there says, ‘‘all will agree that the force existing in 
a moving body is measured by the amount of resistance it will 
overcome,” but there is no meaning to the phrase “‘the force 
existing in a body” except in the sense in which it may be said of 
the force of gravity, that because it acts on every particle of the 
mass, that therefore it exists in it—and even in this sense the 
force is not in the least affected by the velocity, so that it cannot 
be said to exist in a moving body as such. 

A force acts, presses, pushes, tends to move, and so long as it 
has any existence in relation to a mass it must, unless balanced 
by other forces, continue to produce either acceleration or retarda- 
tion of its velocity; when a mass is moving at a uniform velocity 
any forces acting on it must be balanced, and therefore as affecting 
the present question may be considered as non-existent; but when 
a mass has by any means acquired velocity it is capable of pro- 
ducing force by collision with another body when the force may 
be either indefinitely small or indefinitely great, according to the 
suddenness with which the velocity is varied, but to say that the 
force exists in the moving body which may be measured by the 
resistance it will overcome, is using the word force to signify 
momentum, work, and pressure, and so thoroughly to confound 
force with its effect according to time, and its effect according to 
distance, as to completely mystify and confuse the whole subject. 

Two forces that will each produce the same statical effect are 
equal, and the sum of them is twice that of each of them; and 
what a double force will do in a given time, or acting through a 
given distance, is matter for calculation, or for experiment if you 
prefer it; and having ascertained by either process what it will do 
the process can be inverted to find out the force from the results; 
that is, knowing the mass and the time or distance in which a 
force acted to produce a given velocity we can estimate the average 
force that must have existed during that time or over that distance, 
but when the velocity is produced there is no longer any force till 
collision produces a retarding force. I have used the phrases 
accelerating force and retarding force not, of course, to imply that 
one body has absolutely any motion while another is at rest, but 
as referring to something considered as at rest, such, for instance, 
as the earth, and perhaps nothing so much brings out the absurdity 
of speaking of the inherent force of a moving body as the thought 
that we have no conception whatever of absolute motion, but as 
compared with something to be stationary. 

Birkenhead, May 6th, 1867. R. D. Napier. 





THE INSTITUTION OF CIVIL ENGINEERS AND MR, SCOTT 
RUSSELL. 

~ Srr,—Mr. Zerah Colburn, in an article headed ‘‘Abuse of the 
Press,” has been pleased to refer to my letter to you upon the 
subject of his protest. The article is remarkable as a display of 
that magnificent dignity of expression and lofty air of virtuous 
superiority which is so characteristic of Mr. Colburn in his editorial 
capacity, but as a reply to my letter it is singularly unsuccessful 
as I venture to think. 

Mr. Colburn complained of the publication of a certain docu- 
ment. I alleged that the document was libellous in its character, 
and was therefore not entitled to any secresy, even though the 
words ‘‘ private and confidential” appeared upon the face of it. 
Mr. Colburn denies neither the fact nor the deduction, but makes 
some entirely irrelevant remarks about the liability incurred by 
you, Sir, by the publication of the libel. 

Mr. Colburn also complained that by the publication of the 
document in question you drew public attention to the matter, 
and he rather boastfully glorified himself by contrasting with your 
conduct his own reticence. Well, I pointed out that he was the 
first to invite public attention to the matter by the insertion of a 
very coarse and discreditable letter, This also Mr. Colburn is 
unable to deny or answer, but merely intimates to us that the 
letter met with his approval, and —* does so still, which 
does not give us any very exalted idea of Mr. Colburn’s notions 
of decency and propriety, but is otherwise irrelevant and unim- 
portant. As to the “honesty” of the letter, it contains state- 
ments manifestly untrue, which I am sorry to see are repeated by 
Mr. Colburn. 

One word more: Mr. Colburn supposes that I furnished the 
document for publication. In that he is mistaken; but if it had 
been otherwise, I should have been justified for the reason I have 
already given. MEMBER Inst. C.E. 

P.S.—I can assure Mr. Colburn that we English gentlemen do not 
regard the promise “‘ not to publish unauthorised reports of transac- 
tions” formally made by members of the institution, as the legal 
fiction he would have his readers believe. Nothing can be more 
rigidly binding, we think, than a solemn promise, voluntarily made, 





THE OPERATION OF THE CHAIN AND ANCHOR ACT OF 1864, 
AND ITS COMPLETE FAILURE. 


Srr,—At the time this Act came into operation we chain- 
makers were compelled at an enormous expense to erect testing- 
machines to meet the requirements of the Board of Trade, and by 
these machines we were obliged to test the various size chains 
the scale required by the Board of Trade, viz., the navy test. At 
the same time that this Act came into force Lloyds’ committe+ 
made a law for themselves, to the effect that they would not 
class any vessel unless her chains and anchors were tested at a 
public testing-machine approved of by them. 

Previously to these regulations there was a certain class of 
chain makers who bore an excellent reputation with regard to the 
very superior quality of the chains they manufactured. These 
oben generally had a good demand for their chains; and, conse- 
quently, obtained for them a fair price. The chain cable that was 
required to stand the merchant proof was sold at a given price, 
and the purchaser was fully aware of what he was buying. If 





The buyer of chains and anchors, knowing what will satisfy 
Lloyds’, asks for ‘‘ the lowest price of chains for public test,” i.¢., 
Lloyds’ test. Nothing more is requisite on the part of purchasers; 
and in honest business competition the maker agrees to supply 
these articles to pass Lloyds’ test. Consequently, the exact kind 
of chains that was sold prior to this act as “‘ merchant proof” are 
now being sold to pass the “public test” (Lloyds’) as first-class 
chains, and at “merchant proof” price. In fact, those chains of 
the very best quality, which were previously required to stand the 
‘navy test,” are neither sold nor asked for. There is no demand 
for them. 

From what has been stated it is easy to understand why the 
Act has failed. If the Government had not interfered in the 
matter, and Lloyds had taken the matter up in the way they 
have done, the object sought would have been realised. The com- 
pulsory interference of Government has directly and very seriously 
impaired the trade, and very much deteriorated the quality of 
cable chains. The ‘‘ public test” being all that is now requisite, 
the buyer is not aware that this test is not a sufficient guarantee 
for a chain of the best quality. 

For our part we do not deem it expedient that the test should 

so severe. We are confident that it hasa direct tendency to 
damage the chain by breaking the fibres of the iron. Through 
this overtesting all the elasticity of the chain is completely destroyed, 
and it is also reduced in size. All that we deem necessary is a 
sufficient strain to ascertain the soundness of the workmanship. 
Good iron and sound welding are all that is requisite to produce a 
first-rate chain. To ascertain that you have a good quality of iron 
inspect it closely before the chain is made; test a portion of chain 
made from it, and try it severely. If satisfactory, manufacture 
it; if not, at once reject it. If this plan were adopted there 
would be first-class chains; the breaking of them would be a rare 
occurrence, and fewer anchors would be lost. 

If Lloyds’ superintendents were employed at the different works 
testing the quality of the iron, occasionally trying the breaking 
strain as the iron came in, the interest of the merchant service 
would be much better served. If we were shipowners this is 
the plan we should adopt in order to secure first-class articles:— 
We would be certain of the quality of the iron, and would not 
be guided by Lloyds’ test, which is anything but satisfactory. 

As the matter rests at present there is no satisfaction either 
to the manufacturer or to the buyer. In fact the Act is a total 
failure; for the quality of chain cables is very much inferior to 
those made before this Act came into existence; and it would be a 
great boon both to buyer and maker if the Act were at once 
repealed. 

Vhy should an inferior iron be used in the making of ships’ 
chains to that which is used in the manufacture of other chains? 
Very frequently there are on board of a vessel hundreds of human 
beings and property of immense value, and all dependent on a 
cable chain. In other departments of trade where life and pro- 
perty are subjected to great risk, and where there is neither 
Government inspector nor Lloyds’ superintendent, first-rate chains 
are obtained, and no chain of an inferior quality is permitted to 
be used. For instance, in the coal mines into which the colliers 
have to descend chains of the very best kind are employed. We 
have made flat and round chains for these purposes for many 
years, and the iron of which they have been manufactured hax 
cost us from 30 to 40 per cent. more than that which is used in 
chain cables, WILLIAM Bay iss, 

Victoria Works, Monmore-green, Wolverhampton, 

fay, 1867. 





GERMAN PATENT LAW. 

Srr,-— We beg leave to draw your attention to the change which 
has taken place in the patent business of Germany since last 

ear. 
. Five states, Hanover, Holstein, Hesse-Electoral, Nassau, and 
Frankfort-on-the-Maine, formerly independent and provided with 
their own patent rights and taxes, have "ory and almost 
the whole of Germany has been united with the kingdom of 
Prussia, viz., twenty-four millions of subjects. The legislation 
for patents in the constitution of the new German empire has 
been referred to Parliament, and in some years we shall therefore 
have one patent law for the whole of Germany. In the interim 
the Prussian tax of ten thalers (£1 10s.) including our commission 
is in full force for a population of twenty-four millions. The 
circumstance of securing letters patent for so small an amount is 
well worthy of everybody's notice. At the same time we beg 
leave to inform you that Messrs. Wirth Brothers (firmof Wirth and 
Co.), have started since the beginning of this year a printed patent 
list of all patents taken out in the whole of Germany, as well as 
in Austria, similar to the one of the ‘‘ Commissioners of Patents 
Journal” in your country. This list appears monthly and is sold 
for the small sum of three shillings a year. We should feel 
much obliged if you would give a small space in your valuable 
paper for the above statements. We enclose a patent list and a 
number of our paper the Arbeitgeber. 

EDITORS OF THE ‘‘ ARBEITGEBER.” 
Frankfort-on-the-Maine, April 1867. 





TOWING STEAMERS, 

Sr, —In your number of THE ENGINEER for the 15th February 
last, you published drawing and description of steamers used on the 
Seine for towing or warping against the stream on that river. 
As we have have lately built such a steamer for one of the inland 
lakes ‘in this country for towing rafts of timber, we send you a 
sketch of it herewith in the hope that if found worthy of notice it 
may interest that portion of your readers situated in countries 
like this abounding in rivers and inland seas. 

The plan of towing on the Seine with a chain sixty miles 
long and a number of steamers, can, of course, only pay where 
the traffic is great; and there are many situations where a boat 
like ours might be used advantageously. In a country with six or 
seven months’ winter and little traffic and business going on in 
comparison with other countries, first cost is of great importance. 
The purpose for which the steamer in question was built is for 
warping rafts of timber from the upper end of an inland sea called 
Pajane to the saw mills at the lower end, which are situated near 
the coast. The upper end of this sea is in communication with 
the rivers, which in spring float the timber from parts still 
further north to the Pajane. 

The distance is about seventy English miles, and this steamer, 
with about one thousand fathoms of jin. chain, warps a raft of 
timber consisting of between six and seven thousand trees this 
distance in from five to six days, y appeng Bay the weather. 
There is little or no current, but the sea being in some places 
twelve to fifteen miles broad the steamer has often to contend 
with contrary winds. 

Before she came into use the transporting of the raft from the 
one end of the sea to the other often occupied a whole season with 
horses. A steamer of 80-horse power some years ago tried to 
tow the raft without being able to make the least impression on it. 

It is here necessary to explain that the raft is not made in the 
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CHAIN TUG BOAT ON THE PAJANE GULF, FINLAND. 








ordinary way, but why is not so easy to explain; in the meantime | disconnects her engines from the paddles, and the engines being 
we may state that the sawmill owners, after repeated attempts to | thrown into gear with the windlass the warping commences, and 
get the peasants to form their rafts like other people, were obliged | goes on thus until the raft reaches its destination, and so quickly 
togive it up. The a ae name, instead of raft, would be to call | is each operation or warping executed through a little practice 
it a floating field of timber, and its formation is thus attained:— | that it is not found necessary to anchor the raft whilst the steamer 
An enclosure is formed around the mouth of the river down which | is taking a fresh hold. 

the trees are in the first instance floated; this enclosure consists of The windlass is furnished with a brake, so that the paying out of 
floating trees with their ends lashed together so wide as to contain | the chain can be regulated by the speed of the boat. All the dis- 
six or seven thousand trees. The ends of the enclosure are secured | engaging handles, starting and steering gear, are close to one 
to the land and are released so soon as it is full. The ends are | another on deck. The engines are oscillating fitted with 
then brought together until the whole forms an immense loop, | the link motion, and the boat being quite alike at both ends goes 
and in this state, without reference as to how the trees are lying, | either way. Instead of ordinary cranks the shafts have cast iron 
they are warped or towed to their destination by the small | dises fitted to them, which act as fly-wheels when the engines are 
steamer of which the accompanying is a sketch. disconnected from the paddles, and the windlass is driven from 

The stems of the boat are forged with an opening just above the | one of these discs by means of a pitch chain. 
deck for receiving an ordinary block sheave, the chain is led The boat is built of Swedish iron, 90ft. long 15ft. 6in. beam, 
through this opening and has an anchor at its end with large | 5ft. 6in. depth of hold; draught 3ft., with one thousand fathoms 
flukes and large timber stock, which descriptior of anchor is found | of chain on d. Fitted with a pair of condensing engines with 
to hold best in the generally very soft bottom of the Pajane. 20in. cylinders and 2lin. stroke. 

The steamer, as before said, has one thousand fathoms of chain | It has been tried to attach the chain to the raft and advance 
on board, she anchors at about that distance from the raft, | with the steamer as far as the length of the chain would permit, 
practice enabling the men to take the distance by the eye. The | but this is not found to answer as well. 
windlass upon deck having six turns of chain on the barrels, is The whole cost of this boat, with about one thousand fathoms 
then disconnected from the engines and the engines connected to | of jin. chain, as she now stands on the Pajane, about two hundred 
the paddles, and the boat being supplied with a rudder at both | English miles distant from here, was £2600. ; 
ends goes back towards the raft, and having become attached to it, Abo, Finland, April, 1867. WILLIAM CRICHTON AND Co. 








A CASEMATE SHIP WITH FORE AND AFT GUNS THAT MAY =A — 9 ee be constructed fore and aft with semi- 
- . ei » 1G si ili circular roofs overhanging the belts more effectually to protect 

BE TRAINED HORIZONTALLY THROUGH HALF CIRCLES, them, and provided the casemate be of sufficient some | pe Ao eo 
Sim, -The method of constructing war vessels which I have might be mounted in the space between the two gun belts; a light 
contrived, and which is represented in the accompanying drawing, | living deck might be constructed on the top of the casemate above 
is intended to combine the principal advantages of the turret and the lines of fire. Telescopic masts might be run up through fore 
broadside systems, viz., the great measures of protection with | and aft decks, as shown, so as to swivel inward to clear decks 








extended sep of arm afforded by the former, with some of the | before action. The steering might be done either from the deck or 
strength of construction and sea-going qualities of the latter | the interior; circular shutters might be used to protect the ports. 
system. Ho far these objects might be attained by the adoption | Wititam Nasa Davis, jun. 
of ye. yee form ’ a modification of it, no doubt your readers Berkhamstead, April 29th. 
wi st ale to judge. ves P.S.—The breech ends of the guns might be lowered in attack- 
I propose tonount two guns of heavy calibre within a casemate, | ing forts instead of raising the A ae bony so as to keep the ports as 
having armour lates on its more exposed portions of about equal | small and consequently the belts as narrow as possible 
weight to thostcarried on turrets, their thickness diminishing | [Our readers will not be slow to recognise a certain similarit 
from a short dance above the water line to the highest point; | petween Mr. L ster’s iere system and that described be 
the guns to be sitably mounted within circular belts of armour, | our correspondent. It is fair to the latter to add that he — 
which may be revived by machinery, so that their muzzles may be | mitted his designs to us some weeks before Mr. Lancaster's paper 
in direct lines wit.suitable ports in the said armour belts. | was read.—Ep. E.] : re 


THE BORD OF TRADE RETURNS. While, therefore, these returns show a considerable increase in 
THE Board of Tras returns for the month and three months the exports of 1867 as compared with those of 1865, they also ex- 
ending March 31st, Wich were issued on Tuesday, show that the | hibit a falling off of nearly £2,400,000 in the March of 1867 as 
total value of _ the ritish exports in March this year was | contrasted with the March of 1866, and upon the three first 
£15,148,707 against £1,520,354 in March, 1866, and £13,770,154 | months of 1867, as contrasted with the three first months of 1866, 
in March, 1865. For 5 three months the returns show the total | @ falling off of upwards of £4,600,000. The annexed table shows 
declared value of Brish and Irish produce to be | the exports of metals in the March of 1865, 1866, and 1867. 
£A2,381,621 against £4691,165 in 1866, and £35,635,707 in 1865. The increase in the exports of pig and puddled iron in the 




















March of 1867, as compared with the March of 1866, has been to 
Prussia, France, and other countries (which latter are not 
specified), and the decrease has been to Holland and the United 
States. The increase in bar, angle, bolt, and rod iron, has been to 
Holland, France, Naples, Sicily, and British India, and the 
decrease has been to the Hanse Towns, Sardinia, Turkey, the United 
States, British North America, Australia, and other countries. 
The increase in railroad iron of all sorts has been to France, the 
United States, Brazil, Chili, and British India, and the decrease 
has been to Russia, Sweden, Prussia, Spain, and the Canaries, 
Cuba, British North America, Australia, and other countries. 
The increase in iron castings has been to Russia, France, Brazil, 
and British India, and the decrease has been to the United States, 
Australia, and other countries. The increase in hoops, sheets, and — 
boiler plates, has been to Russia, the Hanse Towns, Spain, and 
the Canaries, British India, and other countries, and the decrease 
has been to Prussia, Holland, France, the United States, British 
North America, and Australia. The increase in wrought iron of 
all sorts has been to Prussia, Holland, France, Spain, and the 
Canaries, British Possessions in South Africa and British India, 
and the decrease has been to Russia, the Hanse Towns, the United 
States, British North America, Australia, and other countries. 
MONTH OF MARCH. 
1865. 1866 1867. 
Iron, pig and puddied .. .. «. £122,498 .. £N48,317 .. £154,423 
Bar, angle, bolt, and rod iron .. 215,847 .. 223,906 .. 176,548 
Railroag iron of all sorts.. .. .. 212,100 .. 296,178 .. 366,670 
Iron wire (not telegraphic) .. .. 40,330 .. 45,193 .. 32,317 
Iron castings .. .. «2 «2 o+ 58,5538 o. 50,172 .. 48,150 
Iron hoops, sheets, and boiler plates 112,239 .. 161,108 .. 130,489 
Wrought iron of all sorts -- 191,254 .. 248,765 .. 194630 
Old iron, for re-manufacture .. .. ST lcs 4.052 .. 9,018 
Steel,unwrought .. .. «.. +.» 63691 .. 109.671 .. 95,077 
Total of iron and unwrcught steel 1,016,774 .. 1,278,362 .. 1,207,322 
Copper, unwrought .. .. - 24,624 .. 46,365 .. 68,385 


Wrought copper and yellow metal. . 254,503 .. 144.559 .. 143,175 
Wrought copper of othersorts .. 2°,307 .. 4,859 .. 5,159 
Brass of all sorts se 20,936 .. 19,577 .. 13,836 





Total of copper and brass.. .. .. 320,370 .. 215,360 .. 230,555 


Lead and leadshot .. .. .. +. 38489 .. 51,638 .. 44,205 
Lead ore 1. se ce ce ce ce 614674 oe 19,501 .. 24,011 
Tin, unwrought .. co os co 389,459 .. 33,292 .. 27,244 





Tin plates .. C]oND NON agsi3g7 32 a1oae7 22 168.480 
OOM ics, ck ve gk. ae kee, os a, 


The increase in unwrought steel has been to France only, and the 
decrease has been to the United States and other countries, The 
increase in unwrought copper has been to Belgium, France, 
British India, and other countries, and the only decrease has been 
to Holland. The increase in wrought copper and yellow metal has 
been to the Hanse Towns and British India only, and the decrease 
has been to Holland, France, Sardinia, Turkey, Egypt, the United 
States, and other countries. The increase in lead and lead shot 
has been to France and other countries, and the decrease has been 
to Russia, the United States, China, and Hong-Kong, British 
India, and Australia. The increase in unwrought tin has been to 
Russia and France, and the decrease has been to Turkey and other 
countries. The increase in tin plates has been to France, British 
North America, Australia, and other countries, and the only 
decrease has been to the United States. 

The following were the exports of arms, ammunition, and 
military stores :— 

MONTH OF MARCH. 
1865. 1866. 1867. 
Fire-arms (small) .. «2 «- «+ £39,362 .. £51,038 .. £50,011 


Gunpowder... «+ «+ «2 «ss ee 37,552 .. 42,181 .. 40,598 
Of all other kinds (except lead shot, 
included inlead) .. «. «- 18,315 .. 21,692 .. 54,571 


Steam engines rose from £96,553 to £129,836, British India, 
France, and Russia showing a large increase, but particularly the 
first named, other countries exhibiting a decline. 

Cutlery fell from £58,077 to 42,245, the decline being principally 
in the exports to the United States. Heavy hardware also 
declined from £41,274 to £38,589, the United States again account- 
ing for the fail; and lighter goods from £301,648 to £265,372; 
Australia and the United States exhibiting a large decline and 
other countries an increase as compared with the exports of last 
year. 

The imports, which are are only brought down to the two 
months ending February, 1867, was £24,281,048, which was a 
decrease upon 1866 of £2,176,675, but an increase upon 1865 of 
£7, 204,022. 

The metallic imports comprised 1217 tons of bar iron, 1017 
tons of unwrought steel, 2046 tons of pig and sheet lead, 1114 
tons of zinc, 5707 cwt. of tin, 7146 tons of copper ore, 1555 tons 
of copper regulus, 41,680 cwt. of wrought and partly wrought 
copper, against 2145 tons of bar iron, 572 tons of unwrought steel, 
3635 tons of pig and sheet lead, 1870 tons of zinc, 603 cwt. of 
tin, 5128 tons of copper ore, 1374 tons of copper regulus, and 
24,760 wrought and partly wrought copper, in the corresponding 
month of last year. ~ 
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ON WATER TUBE BOILERS. 
By V. PENDRED, C.E.* 

In the following paper the author proposes to consider the 
general principles to be observed in the construction of that class 
of steam generators in which the water is for the most part con- 
tained in tubes of very moderate diameter around and outside 
which circulate the heated products of combustion on their way 
to the chimney ; to give some reasons for the belief which has 
been, and is held by many engineers that water tube or tubulous, 
boilers, when well constructed and designed, are the best gene- 
rators that can be made, and to describe a fewsteam generators 
which may serve to illustrate the best practical results which 
have been obtained in this de: ent of constructive engineering. 
Allusion will be made incidentally to the history of water tube 
boilers, but so many have been invented from time to time that it 
would be useless to attempt to particularise them all, while it 
might appear invidious to pass over any; indeed so few have 
been successful in even the most qualified sense of the term, and 
so great is the family resemblance between them, that such a 
—— would possess little interest and still less practical 
utility. 

So great are the improvements which steam generating apparatus 
has undergone during the last half century that it may appear at 
first sight that there is really nothing further to be desired; and 
judging from the failure which has hitherto attended the greater 
number of attempts to depart from recognised types, such as 
Cornish, double-flued, and locomotive boilers, nothing in the way 
of improvement is to be had. The author believes, however, that 
we have reached nothing like finality in the construction of appa- 
ratus for making steam; and it would be easy to show that water 
tube boilers have usually failed either because they were badly 
designed or improperly put to work; or because their makers 
lacked the pec qualifications which are essential to commer- 
cial success—the true test after all of the value of an invention. 
A careful examination of the best modern practice as represented 
by the systems under which steam is generated in our manufac- 
tories, our steamships, and on our railways, supplemented by a 
careful comparison between the results obtained under ordinary 
circumstances and those realised by careful scientific experiments, 
will show that there is still great room for improvement in the 
construction of steam boilers, so far as regards the power of 
obtaining a high economical result from the combustion of fuel ; 
while the continued recurrence of explosions more or less destruc- 
tive to life and property testifies powerfully to the truth of the 
statement that all the received forms of boiler and methods of 
construction are unsafe—the very best workmanship and material 
failing to provide perfect security. The importance of these facts 
is fully ised by many engineers, It is very unlikely 
that any fire tube boiler can be much if at all improved; and the 
water tube boiler begins, as a consequence, to receive some of that 
attention which it really deserves; and the subject is, therefore, one 
which the writer believes is eminently suitable for discussion by 
the Society of Engineers. 

Before entering _ the detailed description of any water-tube 
boiler it will be well to ider the principles which should guide 
us in designing apparatus intended for the generation of steam. 
We must first determine exactly what it is we want to do, and this 
settled, how it can be done best; how we actually propose to do 
it, and how far our proposed arrangements are the best. In order 
to make steam we have only to boil water, and therefore, speaking 
at large, when we wish to make steam we have only to place water 
in a vessel and heat it, and the thing is done. But the trained 
engineer knows that the formation of steam stands at one end of 
a succession of events of the most important and interesting 
character, commencing in limine with the oxidation of fuel; and 
he further knows that the relations which those events bear to 
each other are so complex, the forces of nature called into play at 
once so powerful and so subtle, that the generation of steam, 
whether in a test tube over a spirit lamp, or in the boilers of a 
mail steamer, presents for his consideration some of the most inte- 
resting problems which can be brought before him. The com- 
prehension of the phenomena cf the combustion of fuel, the 
liberation and absorption of heat; the laws of radiation, con- 
duction, convection, Xc., is absolutely essential to the preparation 
of a good design for a steam boiler of any kind; and the author 
proposes to show that the water-tube boiler, better than any 
other, can be made to comply with laws the rigid observance of 
which can alone secure a maximum economic ‘fficiency without 
the sacritice of rotential efficiency. 

The process by which power is obtained in practice from the 
combustion of fuel may be divided into two distinct departments, 
which, although habitually and very intimately connected in the 
minds of men familiar with steam machinery, really have but a 
remote and arbitrary. connection with each other. The first 
embraces all that concerns the manufacture of steam; under the 
second is included all that concerns the use of steam after it is 
made—a subject with which this paper has nothing whatever to 
do. The manufacture of steam—in which it is wished to include 
not only the phenomena going on within the boiler, but those 
manifested outside, in its furnaces and fiues as well—may be 
again divided into two departments, under the first of which rank 
all the ph ted with the production of heat by com- 
bustion, and under the second those connected with the conduc- 
tion of heat by metals, its transmission by gases, and its absorp- 
tion by water and steam. With the first of these subsidiary bent 
this" paper has very little to do; the questions connected with 
combustion alone would deserve a paper to themselves, and have 
already been fully discussed before this society. In so far as com- 
bustion is infl ed or affected by a particular form of boiler or 
system of generating steam, its theory and practice will be 
touched upon, that is all. The phenomena of the absorption, 
&c., of heat, and the influence exerted by their laws on the form 
which should be imparted to a steam boiler, claim much more 
attention at present, as being intimately connected with the 
matter in 

The idea of using small tubes as steam generators is very old, 
and in all probability took its origin from the fact that it was 
quite impossible to obtain in the infancy of the steam engine 
vessels of much individual capacity which would be strong 
enough to withstand high-pressure steam. The first steam engine 
ever made which performed useful work was Captain Savery’s, 
and it was unquestionably actuated by high-pressure steam. 
Savery, indeed, burst his boilers so frequently that his invention 
was disgraced. After him came Newcomen, then Smeaton, and 
finally Watt, all three apostles of low-pressure. But there were 
not wanting men living in the latter half of the last and the 
beginning of the present century who advocated high-pressure 
quite as energetically. It was vain to urge the use of high 
steam without explaining the means by which it was to be gene- 
rai The most eminent of the representatives of the high- 
pressure system were Oliver Evans in America, and Woolfe, 
Perkins, and Trevithick, in this country. Woolfe, Evans, and 
Perkins all produced ingeniously constructed boilers, in which the 
water was enclosed in small tubes and heated from the outside. 
After them came James, Handcock, Gurney, Dance, Ogle, &c., and, 
in short, nearly every one who has attempted to run steam omni- 
buses on common roads. It isimpossible to examine drawings of 
these steam carriages without perceiving that the heating surface 
allowed was usually so small, and the general capacity of the 
boilers so insignificant for the work they were expected to per- 
form, that only disappointment could result from their use. It is 
not to be argued, however, from this fact that thé principles of 
boiler construction were wholly misunderstood. On the contrary, 
the subject was fairly enough comprehended by Evans and several 
others, and the explanation of the bad proportions of the road 
locomotive boilers can easily be found in the desire to keep down 

* sizeand weight displayed by their contrivers. Among all those 














* Read before the Society of Engineets, May 6th, 1667. 





who laboured to produce a good water-tube boiler the author is at 
a loss to single out one who undertook the task with a more 
thorough appreciation of the difficulties which lay in his way, and 
displayed more ingenuity in the attempt to overcome them, than 
Dr. Ernst Alban, a mechanical engineer residing at Plau, in 
Saxony. There is a remarkable dearth of literature concerning 
boilers, and Dr. Alban is one of the few who have written treatises 
on the subject. He has so fully pointed ont the qualifications 
which a good boiler should possess that this treatise, although 
penned more than twenty years ago, may still be read with profit, 
embodying, as it does, the results of a life-long experience in deal- 
ing with steam of pressures varying from 100 Ib. to 1000 Ib. per 
ome inch; and the writer feels that in that which immediately | 
follows he has hardly been able to add a single new remark to, or | 
strike out one rendered obsolete by the progress of science from | 
Dr. Alban’s chapter on boilers for high-pressure engines. 

Water tube boilers may be divided into distinct classes, the | 
characteristics of which will be defined presently. Before coming | 
to their particular consideration it will be well to lay down the | 
conditions which must be complied with in any design claiming to | 
be considered good. Atban lays down the following rules :-—‘‘ Ist, | 
the tubes must be placed in such a position in the furnace that | 
the flame may act upon them in the most favourable manner, and | 
that the heat may absorbed as completely as possible; 2nd, | 
they must have such a proportion between their length and dia- 
meter that neither ebullition in them may become too violent, and 
the water be thereby ejected from them, nor that they be warped 
and crookened by the heat; 3rd, they must properly convey 
away all the generated steam and be regularly supplied with water; 
4th, they must be so deep under the general level of the water 
in iler that some iderable sinking of the water level 
may take place without leaving any of them empty; 5th, they 
must be so connected together that no destructive expansion may 
be allowed to take place, and that all may be easily cleansed of 
deposit.” Dr. Alban adds another condition very difficult of fulfil- 
ment, which, however, is given here, although the author does not 

ish to endorse it in the est sense: ‘6th, the tubes must be 
connected to the main part of the boiler in such a manner that in 
case of a rupture occurring m one of them the whole content 
of water and steam may not be able to rush out and discharge 
itself suddenly and dangerously.” It is believed that although 
this object can easily be attained to a great extent, its full realisa- 
tion can only be had by running the risk of suffering the commu- 
nication with the tubes to be altogether stopped up. 

As the foregoing rules stand no one can for one moment dispute 
their soundness, and it will be generally admitted that any gene- 
rator, in the construction of which they were fully observed, should 

rove thoroughly excellent, ebullition would proceed gently, there- 
ore dry steam would be supplied to the engine; the flow of water 
would be regular, therefore overheating would be impossible; the 
heat would be absorbed completely, therefore none would be 
wasted. Let us now proceed to consider in what manner those 
rules may be best applied in practice.* The first point for con- 
sideration is the disposition of the tubes with regard to the 
furnace. Until this is settled it is not easy to determine the 
number which should be adopted for a given power, or their 
diameter or length. 

In approaching this branch of the subject it is well to bear in 
mind that each tube should be regarded as a little boiler, distinct 
and complete in itself, within which there must be perforce a 
steam space as well as a water space, and that all these little 
boilers require to be connected into one system; and as it would 
not be convenient for the engine to draw directly by a distinct 
steam pipe from each tube, they must all deliver their contri- 
butions of steam into a reservcir common to them all; and as it 
would be equally inconvenient to supply each with water bya 
distinct feed pump, they must all draw their feed water from a 
common reservoir or source of oe 

There are but three positions which the tubes of a water-tube 
boiler can assume: they may be horizontal, vertical, or inclined. 
All these have been adopted. It remains to be decided which is the 
best, and this point will be determined mainly by two considerations. 
The first is ‘‘that the flame or the heated products of combus- 
tion may be made to act on the tube in the most favourable 
manner;” the second is the system of circulation adopted; and 
these two questions are intimately connected, in so far as it 
happens that the means emplo to secure circulation may 
render it impossible to obtain the full heatwg value from the 
flame; while, on the other hand, many boilers in which the tubes 
are arranged in the best possible manner for taking up the heat, 
have failed because the means of obtaining an efficient circulation 
within the boiler have not received due attention. As these two 
questions are the most important of all the problems connected 
not only with tubulous boilers but with boilers in general, they 
will be considered at some length, and, for convenience, as dis- 
tinctly as is compatible with the intimate connection which exists 
between them. 

When water is heated as in a steam generator, a plate of 
metal invariably intervenes between the gases from which heat 
is to be abstracted and the water which is meant to absorb it. 
Through this metal the heat must pass by conduction, and a little 
examination will show that the process of imparting caloric to a 
body of water may be divided into three distinct operations; the 
first is the communication of heat to the outer surface of the 
plate; the second is the conveyance of heat through the plate; 
and the third is the absorption of heat from the inner side of the 
plate by the water or steam in contact with it. 

In considering these questions the author proposes to avoid theory 
as much as possible. He will not hypothecate a laboratory ex- 
periment, but knowing that his hearers are too well versed in 
science to require elementary information, he will draw a com- 
parison between what takes place in an ordinary Cornish boiler 
and in a water-tube boiler. 

In the Cornish boiler we find that the flame traverses the flues 
in a line parallel to the plate, which is practically the worst pos- 
sible direction flame could take. It may be laid down as an 
axiom that the plate to be be heated should always be placed at 
right angles to the current of flame, and the direction of the 
water current should, without being actually parallel with the ag 
still depart from it at a very slight angle. Thus, let P, P, Fig. 1, 


Fig. 1. 








be two plates, the one vertical the other horizontal, then the best 
direction for the flame currents will be either in the direction A 
or B, while for reasons to be afterwards explained, the water 
currents should move in the direction A',B'. In considering the 
questions connected with the influence of direction as referred to 
the plate, on the efficiency of the flame current, it may be observed 
that the question has not received the full attention it really 
deserves from English writers, if, perhaps, we except the late 
Mr. Wye Williams, who, a short time before his death, published 
a pamphlet on the value of tube a surface, which contained 
some truths, and a great deal of theory and false reasoning not 
justified by ng eye vs The best authority, as far as the author 
is aware, on the subject is M. Peclet, a French savant, whose 








* Arrived at this point the writer can no longer accept Dr Alban as the 
best guide. The method in which he carried out his views is illustrated in the 
diagrams,andwit be referred to more partienlarly hereafter. 


talents have obtained for him a very considerable reputation. His 


remarks on the action of flame in thepflue of a boiler are so 
pertinent that they are reproduced a as they stand. 

“* Speaking now of the heating of liquids by a gas, as for example, 
in the case of a steam boiler, and of that portion which does not 
receive the direct rays of heat radiated from the fuel on the grate,” 
that is to say in the flues, ‘* the quantity of heat which traverses 
the plate is invariably determined by the difference in tempera- 
ture on its opposite sides; the absorbing and emissive powers of 
the two surfaces of the plate, and above all by the movements of the 
sheets (lames) of gas which are in contact with the metal. It will 
be found in all cases that the rapid renewal of layers (couches) of 
liquid or gas which touch the surfaces of the metal plate has a 
very great influence upon the transmission of heat, but this cir- 
cumstance is much more important in the case of gases than in the 
case of liquids, We should therefore endeavour to obtain that 
arrangement of the apparatus which is most favourable to this 
rapid renewal.” After referring to the propriety of providing an 
artificial gas circulation, M. Peclet continues :—‘‘ Considering, for 
example, that the products of combustion escape at a high tem- 
perature into a circular flue surrounded with water which we wish 
to heat, the sheets of gas which are in contact with the plate 
are cooled down with great rapidity. But all the little elemen- 
tary currents having a direction parallel with the axis of the flue, 
the sheets of gas change places very slowly ; because the only cause 
for change lies in the acquisition of density which results from 
cooling, but this change of temperature only takes oe in the 
upper portion of the flue, and it tends to produce displacement 
with but a slow speed. It follows, therefore, that if the section of 
a flue be very considerable, and the speed at which the gases move 
through it be high, the greater part of the central veins will not 
come in contact with the surface of the plate, and they will there- 
fore preserve their original temperature.* M. Peclet then proceeds 
to suggest the use of small paddle-wheels placed in the flue, and 
caused to rotate by the current, much like a smoke jack. These 
by their rotation would break up the current and project the pro- 


ducts of combustion against the sides of the flue. It is unnecessary 
to ider this sch at length, it would probably answer its 
urpose, but the same object can be more effectually carried out 
y other means. 

has been prepared. Init the top plate of the flue of a Cornish boiler 

is represented by 

the black horizon- 

tal line; under +) =) PS 

number of circles ‘ 

representing Era 

atoms of gas. «At 

first these are of a brilliant red, denoting high temperature; as they 

to others; but the difference in density is small, and, consequently, 

the tendency to sink; so that they are carried nearly to the end of 

the flue before they can get fairly away from the plate; and it is 

highly probable, if not certain, that they are supported and 

tially float, much on the same principle that a stone is supported 

for a time when thrown into a current. There can be no doubt 

but that in the single-flued Cornish boiler especially, the central 

portion of the great body of heated gas moving from the furnace 

temperature, but being broken up and mixed by the angles or 

bends diverting it into the side flues, the gases then give up much 

heat which, but for the breaking up of the column, would escape 

into the chimney. 

operates to a great disadvantage when traversing a horizontal flue 

in a direction parallel with its axis. When we come to deal with 
vertical flues the case is much worse. In Fig. 3 it 
will be seen that the balls ascend along the plate 
cannot affect their position, they continue to remain 
in contact with the plate long after they are cooled, 
the central portion of the column of heated air 
not coming in contact with the sides of the flue at 
all. t 








In order to illustrate M. Peclet’s reasoning the annexed diagram 

this are seen a 
move along the flue, however, they cool down, and sinking, giveplace 
buoyed up by the rapid motion of the current on which they par- 
reaches the end of the boiler without any sensible reduction of 
M. Peclet’s reasoning explains very clearly how it is that flame 
until they lose their heat, and as specific gravity 


Let us now compare this with the action of a cur- 
rent of heated gas impinging on a plate at right 
angles to its surface, a construction which may be 
easily secured in all water-tube boilers, though it is 
incompatible with the Cornish boiler. Here eacl 
portion of the gas is driven away the moment it is 
cooled by the next succeeding portion, or before it 
is cooled if the velocity of the current is high. No 
one set of particles, or, in other words, sheets of gas, 
can remain in contact with the surface of the Pp te 
to the exclusion of another and hotter set, and there- 
fore the heat of the current must be abstracted as 
fully as possible. In diagram, Fig. 4, we have the 
action of the gas atoms illustrated. For convenience 
they are represented as balls dropping from a height 
onasuccession of plates, but it is of course obvious that were the 
diagram turned upside down or on its side the action would not 
be affected. The balls scattering, so to speak, over the plates, part 
with their heat; those which have not the opportunity of giving + 
up completely to the 
surface with which 
they first come in Fits 
contact, yield up to : 
the next or to some 
succeeding plate, 
until the whole is 
absorbed. It will be 
shown presently how 
this principle, theo- 
retically and practi- 
cally the best on 
which heating sur- 
face can be arranged, 
may be carried outin , 
practice. It is well & @ 
to remark here that 
not only is a direct i 
advantage to be gained by the additional surfac obtained by 
multiplying the number of plates exposed to he action of 
the current, but that any expedient which tens to mix the 
volume of gas and to render its temperature urform through- 
out, must be useful, because such a mixture rendés it im le 
that any one portion of the products of combustia should fall to 
the temperature of the heated water, while othe portions retain 
a higher temperature. That portion which is coled by coming in 
contact with the plate is heated again by being »ixed with others 
of a higher temperature, and is therefore in a cndition once more 
to act on the surfaces with an efficiency, les indeed than that 
which it originally possessed, but much greatethan it would have 
displayed had it remained in the thermal cedition in which it 
first left the plate. On this point it may ® well to quote the 
words of gentlemen well known for th success which has 
attended their efforts to improve the ordinty double and single- 
flued Cornish boiler. Messrs. Galloway, ( Manchester, writing 
to the author on the increased evaporativefficiency which follows 
on the application of their tubes to Xisting boilers, say:— 





hin, 








* Traite de la Chaleur, tome premier, p. 392 «5€4- 


+ Boilers with small vertical fire tubes ha’ Proved tolerably efficient, but 
this is solely in consequence of the fine divisio®f the products of combustion 
effected by passing them through very small p¢8. The effic of not only 
vertical but horizontal fire-tube boilers wou be much less than it ts were it 
not that a certain whirling motion probat takes place within the tubes, 
which terids to bring fresh portions of gas apNst the metal. 
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‘From all the information we can obtain the saving effected by | thicknesses. 


their introduction into existing plain-flued boilers is about 20 per 
cent., and into boilers over puddling and other iron furnaces 
where a more intense and greater body of flame passes through 
the flues, the increase of generative power is about 35 to 40 per 
cent.; thie reeson of this increase we attribute moped of course 
to the amount of heating surface contained in the tubes, which is 
of the best quality, as the flame strikes against and laps fairly round 
the tubes in passing, but more especially to the fact that the flame 
being split up by each individual tube, is thrown against both the 
contiguous tubes and the sides of the main flue, instead of being 
allowed to glide direct through the flue with one portion of the 
flame only in contact with the heating surface, and the most 
intense body of heat rushing through to the far end of the boiler 
undisturbed and unused, forming a sort of cone from which little 
or no benefit is derived. Our idea of the practical value of the 
tubes as distributors of the heat may be perhaps exemplified more 
fully if we imagine instead of a water-tube merely a fire-clay, or 
some other block of thesame form, and placed in the same position 
as a tube, and the effect of this would be that although no increase 
of beating surface would be obtained, the boiler would be con- 
siderably improved in evaporative efficiency.”* 

The importance of as far as possible | breaking up the body of 
heated gas, and compelling every portion of it to come succes- 
sively into contact with the surface to be heated, will be rendered 
yet more apparent by a consideration of the great speed at which 
the escaping gases travel, and the short time during which they 
act on the plate. To illustrate this we may take the case of a 
Cornish boiler, with say a 3ft. 10in, flue, and 20 square feet of grate 
area. Such a boiler worked with a good draught would burn 
about 250 Ib. of coal per hour. The quantity of air chemically 
necessary for complete combustion is about 12 1b. per pound of 
fuel. Mr. Williams has shown that about twice this quantity is 
necessary in practice to secure sufficient dilution of the gases to 
ensure their combustion and the absetice of smoke; therefore to 
properly burn 250 1b. of coal 6000 Ib. of air must pass per hour 
through the central flue. The products of combustion have such 
a temperature on entering the flue that the volume is increased three- 
fold that due to the ordinary temperature; and ‘it may be assumed 
that each 24 Ib. of air will occupy at the very least 1,000 cubic 
feet, therefore the whole volume cannot be less than 250,000 cubic 
feet per hour, and dividing this by 11}, the sectional area of the 
flue, we find the velocity to be 21,739, or say, in round numbers, 
22,000ft. per hour, 366ft. per minute, or over 6ft. per second. 
The length of the flue in such a boiler as that under consideration 
would be, deducting the grate, about 24ft. at most. Therefore it 
follows that the whole time allowed for the absorption of heat 
from a column of gas nearly 4ft. in diameter, and occupying a 
space of nearly 240 cubic feet, would be but four seconds. The 
side flues would, taken together, measure 60ft. more, but including 
them we find that the whole time which elapses from the moment 
a foot of heated air is introduced into the main flue until it 
leaves the boiler for ever cannot exceed twenty-five seconds.t 
When the flues are contracted, as in locomotives, the velocity is of 
course much greater—probably from twenty to thirty miles an hour, 
but then the body of heated gas is much less. But it is quite 
evident that the time allowed for the extraction of heat must in 
any case be sosmall that it becomes of the utmost importance that 
the absorbing surfaces should be so arranged as to be as efficient 
as possible; and an examination of all the facts will tend to show 
that when the gases are thoroughly mixed and split up, heating 
surface may be extended with more advantage than when such 
mixing does not take place. It is well known, for example, 
that little or nothing is to be gained by increasing the length of 
the central flue of a Cornish boiler to more than three and a-half 
times the diameter of the external shell; the reason why will be 
rendered apparent if we bear in mind that a sheet of cold gas 
clings to the upper surface after the first few feet of the tube 
have been traversed, and is incapable of imparting much heat. 
If, however, the sheet were broken up, then an extension of sur- 
face by an increase of length might become very valuable, as fresh 
portions of gas would be brought to bear on it. 

It may be deduced from the foregoing that, Ist, the ordinary 
Cornish and externally-fired boilers do not comply with the con- 
ditions under which products of combustion from a furnace can be 
deprived of their heat most effectually; 2nd, that boilers with 
vertical flue tubes are worse in this respect than Cornish or ex- 
ternally-tired boilers; and, 3rd, that the best arrangement for the 
tubes of a water-tube boiler, as far as concerns the absorption of 
heat, is embodied by placing them horizontally over the furnace, 
the products of combustion ascending straight up, as in an Alban’s 
boiler; or vertically, the products of combustion moving horizon- 
tally, as in Howard’s boiler. The worst arrangement would be 
embodied by placing vertical tubes in Alban’s furnace, and it may 
be mentioned that in one experiment made to practically test the 
point Dr. Alban found the efficiency of vertical tubes to be 50 per 
cent. less than that of horizontal tubes, although the former had 
50 per cent. more surface, the flame ascending in a line with the 
axis of the tubes. Examples will be given further on of the ad- 
vantage to be derived from the most minute subdivisions of the 
gases. 

Having thus disposed of the question how best to apply heat, and, 
as a consequence, how to arrange the tubes, we have now to consider 
the means by which the heat is transmitted through the plate. 
Any elaborate disquisition on the laws of conduction would be out 
of place here, but the matter deserves notice, inasmuch as many 

rsons believe that the efficiency of boilers is affected a good deal 
y the value of the material of which they are made as a conductor. 
This theory is in a great measure fallacious. In the first place, it 
could only hold true if the plate remained clean; butas in practice 
sediment deposits on its surface inside, and soot on the outside, 
which are both bad conductors, the material of the plate exerts but 
a very secondary influence. Specimens of scale from the inside of 
a boiler working with salt water, and of soot from an uptake, are 
exhibited. It will be seen that so long as heat had to traverse 
such media the plate could not affect the efficiency of the boiler 
much, if at all. 
perfectly clean, it may be demonstrated that its conducting powers 
are of very secondary importance. Peclet, speaking on this point, 
says :—‘*I have not myself made direct experiments on the sub- 
ject, but the results of practice do not permit me to doubt that if 
the nature and the thickness of the metal exerts any influence it 
must be very small, because it has long been known that boilers of 
wrought iron, copper, and cast iron, in which the thickness of 
metal differs very much, give, sensibly, similar results under 
similar circumstances. This is generally acknowledged by engi- 
neers. The reason may be thus explained. When the thickness 
of the metal is augmented its conductivity is diminished, but the 
temperature of its external surface is augmented in just the same 
proportion. This is proved by the fact that thick cast iron boilers 
are sometimes rendered red-hot, and that the changes in form 
which occur in wrought iron boilers from overheating increase in 
frequency with an increase in thickness. It is believed 
that as the quantity of heat transmitted augments with 
the temperature of the exterior surface the influence of 
the kind and thickness of the metal is very feeble. These 
statements are quite consistent with the results of experiments 
made by M. Boutigny. He evaporated water in silver capsules of 
the same form and same dimensions outside, but of very different 





* The late Mr. C, W. Williams long and persistently advocated the im- 
portance of using what he termed heat diffusers, but his views on this subject 
and the particulars of his invention are so well understood by engineers that 
the author thinks it unnecessary to refer to them here more at length. Mr. 
Hunt, of Crewe, took out a patent in 1859 with much the same object. 


+ Cornish boilers for pumping engines seldom burn anything like this quan- 
tity of coal per foot of grate, but when ased for manufacturing purposes 101b, 
and 12 1b. per foot are often burned, and a temperature far above that corre- 
sponding to a threefuld dilation o' the air exists in the fiues. For obvious 
— the case, as regards temperature, has been rather under than over 
stated. 


| 


But even if we suppose that the plate remained | an eg cement 
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But he found that under similar conditions the 
pA: arte was always the same whatever the thickness.* The 
author does not adduce the passage to show that thick plates 
should be used, but to confirm the opinion expressed, to the effect 
that within reasonable limits the thickness of a plate very little, 
if at all, affects the efficiency of a boiler; and it may further be 
shown that the conducting power of the plate sinks into com- 
parative insignificance as compared with the functions of absorp- 
tion and emission. It may be proved that under all circum- 
stances a thin plate will conduct heat much more rapidly than it 
can absorb it or give it up, its external resistance, to use Rankine’s 
words, being much greater than its internal resistance; and there- 
fore ? co = the true f aban of Beyer sR nae 
mined mainly by the powers of a’ tion emission 

by the two surfaces of its flue and furnacé plates, and scarcely at all 
by the conductivity of the metal. This fact is frequently over- 
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Secretaries.— M. de Chancourtois, Engineer-in-Chief and Professor 
at the Imperial School of Mines, Member of the International 
Jury of 1855, Secretary of Imperial Commission, 25, Rue de 
l'Université. E. Cumenge, Engineer of the Imperial Corps des 
ae Assistant-Secretary of the Imperial Commission, 26, Rue 


rgire. 

Class 52—Prime-Movers, Boilers, and Mechanical Apparatus 
specially adwoted for the requirements of the Exhibition.—M. Gouin, 
manufacturing engineer, Member of the Municipal Council and 
of the Chamber of © of Paris; France; 120, Avenue de 
Clichy, or 4, Rue Cambacerés. Jacquin, Engineer in the Imperial 
Corps des Ponts et Chaussées, General Manager of the Chemin de 
Fer de l'Est; France; 83, Rue Taitbout. Mantion, Engineer in 
the Imperial Corps des Ponts et Chaussées, Professor in the 
Central School of Arts and Manufactures; France; 173, Boulevard 
Magenta. Du Pré, Honorary Chief Engineer in the Ponts et 
Ch Member of the International Juries of 1855 and 1862; 








looked, but it has been applied in practice by the introduction of 
“heat pegs,” as they have been termed, intended to increase the 
coefficients of absorption and emission, which are, within certain 
limits, as the surface exposed. Peclet explains their action very 
clearly in nearly the following words:—‘“If we use plates 
traversed by bars which are plunged to a greater or less depth 
into the fluids, one of which is intenZed to heat the other, we 
augment the surfaces in contact with the two fluids, and, as a 
cesult, the desired effect is produced with more facility. More- 
over the currents are broken up by the bars, and constantly 
renewed by the motion of translation of the fluid. Let us con- 
sider, for example, a horizontal flue traversed by the products of 
combustion, and intended to heat air, or water, moving in an 
external envelope in the opposite direction. If the plates are 
traversed by bars prolonged to a certain distance into both fluids 
the inner ends of the bars will be heated through their entire 
length, and this heat will be transmitted to the other half of the 
bar within the boiler, and will be given up to the water.” Such 
an arrangement implies the fact that all the heat absorbed by a 
large surface can be conducted by a very small area. Thus, sup- 
pose the bar or heat peg to be 1{in. diameter and 12in. long, 6in. 
nearly being in the flue, and 6in. nearly in the water, then the 
total surface exposed in the flue would be about 19in., and in the 
water the same. 

The two surfaces of the plate may be taken as the lines of 
demarcation between the hot and cold ends of the rod, and it is 
obvious that the portion of the rod included between these lines 
would represent a diaphragm of the same thickness as the boiler 
plate, and lin. in area, yet the conducting power of the metal is 
so much greater than its absorbing or emitting power, that the 
whole of the heat which could be taken up by 19in. of surface 
would probably pass readily through this diaphragm to be im- 

arted to the water at the other side. On this fact the value of 
heating pegs really depends, and it is to be regretted that their use 
is precluded because the plate surfaces cannot be cleaned. 

As regards the quantity of heat actually transmitted through 
the oy that will be determined by the relative intensities of 
the heats on opposite sides. The greater the heat of the gas as 
compared with the water, the greater will be the heat passed in 
a given time. This may be expressed more elegantly by stating 
that when a solid body is terminated by two parallel faces main- 
tained at constant temperatures, but one higher than the other, 
the body will be traversed by a constant stream of heat bearing a 
certain proportion to the surface and to the difference of tem- 
perature of the two faces, and in the inverse ratio of their distances 
apart. This question has been made the subject of very careful 
mathematical investigation; the author, however, considers that 
abstruse mathematical formule are out of place in a paper which 
is heard, not read, and that after all they are of very little prac- 
tical use to the boiler maker; he will therefore content himself 
with referring those who wish to pursue the subject to Professor 
Rankine’s *‘ Treatise on Prime Movers,” and with a single formula 
from that work, which is simple and useful. Let Q = the quan- 
tity of heat in thermal units transmitted per square foot of 
heating surface per hour; let T' and T be the temperatures outside 
and inside the plate, that is to say, the temperature of the water 
and of the products of combustion, and a a constant, which, for 
sean | aon will vary between 160 and 200. Then 

_ bd 
Q- ) 
a (To be continued). 


JURORS AT THE PARIS EXHIBITION. 

We have been repeatedly asked to supply correspon- 
dents with the names and addresses of jurors in particular 
departments of the International Exhibition, and as the 
best way of placing the required information before our 
readers, we priit a complete list of the names and addresses 
of all the jurors connected with arts interesting to engi- 
neers, 

IMPERIAL COMMISSION.—INTERNATIONAL JURY. 

Special Jury for the New Order of Rewards presided over by one 
of the Vice-Presidents of the Imperial Commission.—His Excel- 
lency M. Rouher, Minister of State, Vice-President of the Imperial 
Commission; France; Minister of State at the Louvre. His Ex- 
cellency M. de Forcade la Roquette, Minister of Agriculture, of 
Commerce, and of Public Works, Vice-President of the Imperial 
Commission ; France; 64, Rue St. Dominique, St. Germain. His 
Excellency Marshall Vaillant, Minister of the Household of the 
Emperor and of the Fine Arts, Vice-President of the Imperial 
Commission; France; Tuilleries Carrousel. His Excellency M. 
Magne, Member of the Privy Council, and Senator; France; 47, 
Avenue Montaigne. His Excellency Mgr. Darbot, Archbishop of 
Paris, Grand Almoner to the Emperor, Senator; France; Arch- 
bishop’s Palace, Rue de Grenelle, St.Germain. M, Schneider, Vice- 
President of the Legislative Corps; France; 1, Rue Boudreau. 
Alfred la Roux, Vice-president of the Legislative Corps; France ; 
M. Paulin Talabot, Deputy to the Legislative 
Corps; France; 210, Rue de Rivoli. F. Le Play, Councillor of 
State; France; 17, Kue St. Dominique, St. Germain. Ch. Faider, 
Member of the Royal Academy of Sciences, Letters, and Fine Arts 
of Belgium, formerly Minister of Justice, First Advocate-General 
to the Court of Cassation; Netherlands and Belgium; Grand 
Hotel, Paris. M. Herzog, Confidential Adviser to the Minister of 
Commerce, Manufactures, and Public Works; Prussia and Northern 
German States; 29,Rue de Marignan. M. de Stembeis, President of 
the Royal Council of Wurtemberg for Commerce and Manufac- 
tures; Hesse Baden, Wurtemberg, and Bavaria; 218, Rue de 
Grenelle, St. Germain. The Chevalier de Sheffer, Court and 
Ministerial Councillor; Austria; 25, Boulevard Maubourg. J. J. 
Dubochet, Vice-President of the Helvetic Benevolent Society, 
President of the Executive Committee of the Swiss Asylum for 
Old Men at Paris; Switzerland; 175, Rue de Faubourg, Poissoniere. 
Count D’Avila, Peer of the Kingdom of Portugal, Minister to his 
Majesty the King of Portugal at Madrid; Portugal and Greece, 
Dr. Charles Dickson, and in his absence M. de Farnehjelm, Cham- 
berlain in the service of his Majesty the King of Sweden and 
Norway, Commissary of the Kingdom of Sweden for the Universal 
Exhibition; Denmark, Sweden, and Norway; Paris (Passy), 60, 
Rue Spontini. V. de Porochine, Professor of Political Economy ; 
Russia; St. Germain en Laye, 9, Rue de Lorraine. The Chevalier 
Marco Minghetti, Deputy to the Italian Parliament, late President 
of the Council of Ministers, Corresponding Member of the Insti- 
tute of France; Italy; Hotel Vouillemont, 15, .Boissy d’Anglas. 
His Excellency Djemil Pacha, Turkish Ambassador at Paris; 
Roman Yrincipalities, Turkey, Eeypt, Persia, Tunis, and Morocco; 
Hotel of the Ottoman Embassy. Charles Perkins; United States 
of America; 43, Rue de l'Université. The Baron Penedo, Minister 
Plenipotentiary and Envoy Extraordinary for Brazil ; Central and 
Southern America. ’ 


* Traite de La Chaleur, tome premier. 








Belgium. B. Goodwin; United States of America. J. Scott 
Russell, F.R.S. (co-juror, Captain Beaumont, R.E.); Great Britain. 

Class 53—Mechanical A tus and Machines in general.— 
M. Combes, Member of the Institute, Inspector-General in the Im- 
perial Corps des Mines, Director of the School of Mines, Member 
of the International Juries of 1851, 1855, and 1862; France; Ecole 
des Mines, Boulevard St. Michel.. M. Fourneyron, civil engineer ; 
France ; 52, Rue St. Georges. M.Lunyt, Engineer in the Imperial 
Corps des Mines, Member of the International Jury of 1862; 
France; 2, Rue de laChausséed’Antin. M.F.Reulaux, Professor of 
the Polytechnic Academy at Berlin, Prussia, and North German 
States, M. Diefenbach, Engineer to the Royal Council for Industry 
andCommerce; Wurtemberg. M. Jenny, Professor at the Polytech- 
nic School of Vienna; Austria. The Earl of Caithness (co-juror, 
John Anderson); Great Britain. Robert Mallet, F.R.S.; Great 
Britain. 

Class 54-—Machine Tools.—Baron Renouard de Bussiere, Deputy 
to the Legislative Corps, Master of the Mint at Paris; France; 11, 
Quai Conti. General Morin, Member of the Institute, Director of 
the Imperial Conservatoire des Arts et Metiers, Member of the 
International Juries of 1851, 1855, and 1862; France; 292, Rue St. 
Martin. M. Fresca, Sous Director and Professor at the Imperial 
Conservatoire des Arts et Metiers, Member of the International 
Jury of 1855; France; 292, RueSt. Martin. M. Andreis, Professor 
at the Special School of Civil Engineering at the University of 
Gand; Belgium. J. E. Holmes; United States of America. G. 
W. Hemans, F.R.G.S8., Great Britain. 

Class 55 -- Materials and Processes for Yarn and Cord-making. — 
M. Alcan, Professor at the Imperial Conservatoire des Arts et Meticrs, 
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Member of the International Juries of 1855 and 1862; France; 9%, 
| Rue de Faubourg, Poissonnieré. A. Mercier, manufacturing 

engineer at Louviers ; France; 114, Avenue des Champs Elysées. 
| G. Seribe, late machine-maker, Member of the Chamber of Com- 
| merce of Gand; Belgium. J. Wild Siler, manufacturer at Zurich; 
| Switzerland. Commander J. de Luca, Director of Naval Con- 
struction; Italy. KR. Marshall; Great Britain. 

Class 56 — Materials and Processes for Weaving. — Nicolas 
Schlumberger, manufacturing engineer at Guebwiller (Upper 
Rhine); France. Silleminot Huard, Member of the Chamber of 
Commerce of Rheims, Member of the International Jury of 1862; 
France. Henri Scrive, manufacturer at Lille (North); France; 58, 
Rue Blanche (Cité Gaillard H.). M. Kankelwitz, Professor at the 
School of Manufacturing Foremen at Chemnitz (Saxony); Prussia 
and North German States. Mr. Curtis; Great Britain. 

Class 58— Materials and Processes for the Manufacture of Domes- 
tic Articles and Furniture.—M. Bonuiceau, Chief Engineer in the 
Imperial Corps des Ponts et Chaussées; France; 26, Rue du Fau- 
bourgSt. Honoré. M. Renard, Contractor for Public Works; France; 
179, Rue de l'Université. The Chevalier Gabriel Capello, called 
Moncalvo, late manufacturer at Turin; Italy. Lieutenant-Colonel 
Ewart, R.E.; Great Britain. 

Class 59— Materials and Processes for Paper-making, Colouring, 
and Printing.—Charles Laboulaye, late manufacturer, Member of 
the International Jury of 1862; France; 40, Rue Madame. F. 
Normand, late manufacturing engineer; France; 370, Rue St. 
Honoré. Auguste Doumerc, Director of the Paper Mills of St. 
Marie Marsh ; France; 3, Rue du Pont de Lodi. The Chevalier 
Francois Wertheim, Vice-President of the Chamber of Commerce; 
Austria; Wyndham B. Portal; Great Britain. 

Class 60—Machines, Instruments, and Processes used in various 
kinds of Work.—M. Leblanc, Master of Requests in the Council of 
State, Vice-President of the Committee for the Improvement of 
Telegraph Lines, Member of the International Jury of 1862; 
France; 57, Rue du Clerche Midi. Ch. Callon, civil engineer, 
Professor in the Central School of Arts and Manufactures; France; 
16, Rue Royale St. Antoine. C. F. Beyer; Great Britain. 

Class 64—Telegraphic Materials and Processes.— Viscount Vougy, 
Director-General of Telegraphic Lines; France; 103, Rue de 
Grenelle, St. Germain. Edmond Becquerel, Member of the Insti- 
tute, Professor at the Imperial Conservatoire des Arts et Metiers, 
Member of the International Juries of 1855 and 1862; France; 57, 
Rue Cuvier. Dr. E. W. Siemens, manufacturer, Member of the 
Chamber of Commerce at Berlin; Prussia and North German 
States. C. Wheatstone, F.R.S. (co-juror, Lord Sackville Cecil); 
Great Britain. 

Class 65—Materials and Processes for Civil Engineering, Public 
Works, and Architecture.—M. Reynaud, Inspector-General in the 
Imperial Corps des Ponts et Chaussées, Professor in the Polytech- 
nic School and in the Ihnperial School of Ponts et Chaussées ; 
France; 96, Rue St. Dominique. Viollet Le Duc, architect; 
France; 6, Rue de Saval prolongée. M. Delisse, Chief Engineer in 
the Imperial Corps des Mines, President of the Meetings at the 
Superior Normal School, and Professor at the School of Mines, 
Member of the International Juries of 1855 and 1862; France; 37, 
Rue Madame. Baron Baude, Engineer in the Imperial Corps des 
Ponts et Chaussées, Professor in the School of Ponts et Chaussées 
and in the School of Fine Arts; France; 214, Rue de Rivoli. B. 
Scheufelder, engineer, Privy Councillor to the Minister of Public 
Works at Berlin; Prussia and North German States. Theophile 
Hansen, architect; Austria. The Chevalier Antoine Cipolla; 
engineer; Italy. C. H. Gregory(co-juror, Major A. Clarke, R.E.); 
Great Br itain. 

Class 66—Materials for Navigation and Salvage.—M. De Frémin- 
ville, Sub-Director of the School of Maritime Engineering; France; 
1l, Passage St. Marie, St. Germain. Augustin Normant, con- 
structor at Havre; France. M. Dumoustier, Chief of Division to the 
Minister for Agriculture, Commerce, and Public Works; France; 
31, Rue Gaudot de Mauroy. D. L. Wolfson, late officer in the 
Dutch Navy, Member of the Royal Commission for the Nether- 
lands; Netherlands. Vice-Admiral Boutakov, agent in London 
to the Minister of Marine; Russia. Captain F, Arrow (co-juror, 
Rev. J. Woolley, LL.D.); Great Britain, 

Group JurRY, 

Presidents. —M. du Puy de Léme, Councillor of State, Member of 
the Institute, Member of the Imperial Commission; France; 
President; 374, RueSt. Honoré. M. Lepuel, Member of the Insti- 
tute, Member of the Imperial Commission; France; Vice-Presi- 
dent; 61, Rue de Rocher. Lord Richard Grosvenor (co-juror, H. 
C. E. Childers, M.P.); Vice-President ; Great Britain. 

Members.—The presidents and reporters of the twenty class 

uries. 
: Secretaries.—M. Cheysson, Engineer in the Imperial Corps des 
Ponts et Chaussées, Chef de Service, 14, Rue de Marignan. 
M. Hangard, civil engineer, 5, RueSt. Honoré. Chevalier L2 Blue, 
Engineer in the Imperial Corps des Mines, 108, Boulevard Magenta. 
M. Marin, Engineer in the Imperial Corps des Ponts et Chaussées, 
39, Rue del’Eglise, Paris(Passy). Henri Mattheiu, engineer to the 
Chemin de Fer du Midi, 27, Rue Casimir Perier. Jules Morandiére, 
civil engineer attached to the Northern Railway Company, 27, 
Rue Notre Dame des Cham Arnold Thénard, Attaché of the 





Imperial Commission of 1862, 6, Place St. Sulpice. 
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NOTES FROM SOUTHERN GERMANY. 
(From our own Correspondent.) 

Wits the possibility of Austria being again involved in war, 
the existing state of her navy is of increased interest. Having 
just visited the dockyards and ports of Pola and Trieste I 
am in a position to give some account of what is being done, or 
about to be done, in Austrian naval matters, 

The most useful and serviceable vessels in case of war which 
Austria possesses, are the two large ironclads Ferdinand Max and 
Hapsburg. These armour-plated rams, which did such execution 
at the naval encounter of Lissa, are the newest ships which the 
Imperial navy possesses, being completed in 1866, just in time 
for the war with Italy. The latest built vessels of any kind fit for 
warfare previous to these were launched as long ago as 1862. As 
will be seen from the detailed account which follows, they are 
almost identical in construction. The main difference lies in 
their rapidity, the Ferdinand Max making at full speed 124 miles 
per hour, whilst the Hapsburg makes but 12 miles. 

The following details refer to the ironclad Ferdinand Max :— 
Hull built by Tonello, at Trieste, 1865—1866; tonnage, 4734; 
armour plating, 44in. thick; draught of water, stem 20ft., stern 
24ft.; engines, from the Stabilimento Technicho, at Fiume, built 
1863—1866, their horses’ power at 800, with a maximum pressure 
of steam of 25 1b. per square inch; the space occupied by the 
machinery is 914ft. long, and 39ft. wide; the internal diameter 
of the two cylinders is 82in., with piston-rod diameter of 7in., 
and stroke, 48in. The propeller screw has two blades, of a pitch 
of from 25ft. to 32ft.; upper width, 3ft.; exterior diameter, 20ft.; 
diameter at the boss, 5ft. 6in.; breadth, 4ft. 6in.; boilers, 6: 
fires, 36; length from 17ft. 6in. to 21ft.; width, 12ft. 3in.; 
height, 1lft. 9in.; grates, 7ft. long, 2ft. 9in. wide; total surface 
of grates, 650 square feet ; boiler tubes of Muntz metal, 3366; 
length, 7ft. 14in.; internal diameter, 2jin.; external diameter, 
3in.; total heating surface of all the tubes in the boilers, 18,836 
square feet; ditto of all the other parts, 2643 square feet; heating 
surface per nominal horse power, 19 square feet; total weight of 
boilers, &c., without chimney, 3295 Austrian centners (18 to the 

English ton), filled with water, 5000 centners; steam room, 3680 
square feet; chimney, 9ft. 6in., height 56ft.; valves, diameter, 
12in.; shafts for propeller, diameter, 15in.; length of main shaft, 
21it.; total length of other shafts, 81ft.; total coal storage, 20,160 
cubic feet, or 420 tons ; supply of fuel with engines at full speed, 
lasts 96 hours; greatest number of revolutions of propeller per 
minute, 52, and consequent greatest speed per hour, 125 miles; 
distance of centre of propeller from keel, 10ft., from water line, 
1lft. 6in. 

With regard to the details of the ironclad Hapsburg, I shall 
only mention those in which she differs from the Ferdinand Max. 
Her hull is from the Stabilimento Technico. Entire thick- 
ness of wooden backing to armour plates, 25in., in three sections, 
respectively 94in., 94in., and 6in. thick; bears three masts; can 
carry from 16 to 28 guns of heavy calibre; total number of 
officers and men, when fitted for war, 500 or 600; draught, 
stem 20ft., stern 25ft.; engines, &c., from the Stabilimento 
Technico, at Trieste; horse-power and pressure of steam, same 
as Ferdinand Max; weight of engines, 3753 Austrian centners; 
boilers, from 16ft. 1°8in. to 19ft. llin. long, 11ft. 6in. wide, and 
12ft. high; total surface of grates, 654 square feet; boiler tubes, 
2992, of the same size as the Ferdinand Max; total heating sur- 
face of all the boiler tubes, 17,428 square feet; of all the other 
parts, 3581 square feet ; steam room, 3540 cube feet ; diameter 
of valve, 104in.; greatest speed,, 12 miles an hour ; coal storage, 
19,680 cube feet, or 410 tons; length of supply of fuel with 
engines at full speed, 137 hours; distance of centre of propeller 
axle from keel, 8ft. 3in., from water line, not ascertained ; length 
of main shaft, 24ft.; total length of all the other shafts, 79ft.; 
weight of anchor, 90 centners ; of chain cable, 60 centners. The 
machinery is stated to have cost 800,000 florins, the materials 
being mainly of cast steel, from Krupp. The hull complete is 
said to have cost three millions and a half of florins, the armour 
plates of Bessemer metal being delivered from the Government 
works at Store. 

Both the Ferdinand Max and the Hapsburg have lately under- 
gone, and are still undergoing, thorough repair and refitting. 
But very recently the Hapsburg was in an entirely dismantled 
condition, but all the necessary alterations and equipment are 
no doubt by this time completed. The Ferdinand Max has been 
obliged to recently put in at Malta for repairs, &c., below her 
water-line, the accommodation for such purposes at Pola and 
Trieste being at present insufficient. 

Three new vessels for the Imperial navy are in course of con- 
struction. By far the most important of these is the ironclad 
ram Lissa. This vessel is to have a tonnage of between five 
and six thousand, and to be provided with 6in. armour plates, 
two revolving turrets, and guns of the heaviest description. It 
is to be built by Tonello at Trieste, the order from Government 
being dated 10th December, 1866. Arrangements are to be 
made by which this ironclad can be entirely submerged under 
water at the will of her commander. The engines are to be of 
1000-horse power. The second addition to the Austrian navy is 
the Heligoland, a small ironclad corvette, which is to be launched 
on the 8th of May, in commemoration of the naval encounter of 
that date in 1864. The third vessel, which has still to be men- 
tioned, is the frigate Tegothoff, which is being built at the 
expense of the merchants of Trieste. 

With reference to the armour plates delivered for the navy 
from the works at Store, I may quote some of the statements 
made by the director, Mr. Frey, during my late visit to that 
establishment. It appears that the material employed for these 
armour plates is Bessemer metal, from the ironworks at Heft, in 
Carinthia. The average weight of each armour plate is about 
60 centners, and, by the terms of the contract, one plate out of 
every twenty-five delivered must be tested by being fired at 
from a distance of 400 yards by a smooth-bore 48-pounder. 
Should the plate crack in any way the whole lot of twenty-five 
is rejected. Each armour plate is forged from a layer of plates 
averaging 30. The average price at which the armour plates are 
delivered is about 30 or 35 florins per centner, which is not too 
much considering the risks of failure. A special fact worth 
notice is that the plates are ordered by the Government to be 
forged and not rolled. The steam forge employed is built by 
Schultz, of Vienna—the hammer-block weighing 220 centners 
(124 tons). It is also worth mentioning that the former piston- 
rod, which was an English one, and cost 60 florins per centner, 
gave very unsatisfactory results, breaking after a short time, 
luckily, however, not until it had helped to forge its present 
successor, of Bessemer metal, 12ft. long and 12in. diameter, 
which has stood exceedingly well, and which Mr. Frey stated he 
would have been glad to make and deliver at one half the price 
paid for the English one. 

The pitting of boilers proceeding from the use of condensed 
steam as feed water has recently received a new hypothetical 
explanation, according to which this peculiar corrosion would 
proceed from the grease from the steam cylinder always con- 
tained in the water of condensation. In a short communication 
which an Austrian engineer, Mr. Ruckenstein, lately made to 





the Austrian Association of Engineers, he stated that he had 
frequently observed the grease contaminating the water from 
the condensers, and which had been decomposed into a fatty 
acid, attacking the boiler plates by forming an oxide of iron 
soap, Which adhered in the shape of wart-like excrescences to 
the inside of the boiler, so that in some places the 34 lines thick 
plate had been corroded till but 1 line thick. These fatty acids 
may be especially productive of danger when the feed-water 
contains much salts of lime, as in this case an insoluble lime- 
soap is formed, which adheres to the sides of the boiler, and by 
preventing the immediate contact of the water with the iron, 
may cause the overheating of the boiler plates. 

The use of Bessemer metal instead of copper for fire-boxes has 
given very satisfactory results in Austria. Three steam 
boilers, driving the large blast engine at the Bessemer works at 
Heft, and which were supplied with such fire-boxes, have been 
more than a year in use without showing any perceptible signs 
of wear and tear. This is the more extraordinary as, in addition 
to the wood and turf employed for heating the boilers, the gases 
from the blast furnaces are made use of, which, from the intense 
heat they cause, and the impurities conveyed in them, are well 
known to have a destructive action upon boiler plate in general. 

The Austrian Government has just concluded an important 
agreement with the Southern Railway Company of this country. 
The main points of the contract are that the railway company 
on the one hand undertakes to build a large harbour at Trieste, 
a main line from Kottori and Kanizsa to Bares, and a branch 
line from Bruck to Leoben ; to relinquish for a period of seven 
years its conceded rights to build any lines on the right hand 
banks of the Hungarian Danube (only excepting the line from 
Bares to Essegg), and also to yield up the granted concessions 
for a line running from the Empress Elizabeth Railway, over 
Leoben and Villach, to Udine or Gérz, and for a line through 
Tyrol towards Vorarlberg or the Bavarian frontier. The Govern- 
ment, on the other hand, undertakes to pay a sum of 13} 
million florins in coin for the harbour works, and guarantees an 
annual gross income of 91,000 florins per mile for 1866, and of 
annually 1000 florins more per mile up to 100,000 florins. The 
income of the company is also to be free of income tax up to 
the Ist of January, 1880, and the stamp dues on the shares and 
coupons of the company are to be reduced to one-half. The 
harbour at Trieste has to be completed by the 31st December, 
1878, in accordance with which arrangement the 134 million 
florins will be paid in thirteen annual rates of 1,125,000 florins 
each. The sums which the Government might have to pay in 
consequence of the guarantee are to be regarded as loans at four 
per cent., which will have to be repaid by one-fourth of the sum 
by which the gross income of the company, reckoned at 
100,000 florins per German mile, may be exceeded. After 1880 
the company will only then be bound to pay the income tax 
when the surplus over the guaranteed income suffices for this 
purpose, two-fifths of said surplus being previously deducted for 
working expenses. That part of the Southern Railway which 
has passed into Italy by the cession of Venetia is to be con- 
sidered as separate from the Austrian portion, so that the 
original company is to form, or to be considered as forming, 
from the Ist January, 1867, two companies independent of one 
another. The above agreement is dated 13th April, 1867, and 
signed by Baron Wollerstorf and M. Lakenbacher on behalf of 
the Government, and by M. Hopfen and Elio de Murpurgo for 
the Austrian Southern Railway Company. 

The managing director of a German line has made some in- 
teresting experiments with the view of determining the ap- 
proximate increase in weight of goods, more especially coal, 
coke, and ore, after exposure to rainy weather. The first ex- 
periment consisted in loading about 30 ewt. of fresh locomotive 
and gas coke, accurately weighed, upon two ordinary railway 
cars, which were then exposed to the summer weather. After 
three months the locomotive coke was found to have diminished 
14 per cent., and the gas coke 8°7 per cent. in weight. This 
great difference was caused by the greater porosity of the gas coke, 
in consequence of which more water was absorbed by it when 
extinguished, and also more allowed to evaporate afterwards 
during the warm weather. Both cokes were then allowed to 
remain exposed to weather for three months more. At intervals 
during this period much rain fell, and the cokes were weighed 
frequently. The greatest increase of weight which was observed 
was towards the close of the three months, after very rainy 
weather lasting during three days. This increase of weight, 
which may be regarded as the maximum which can be acquired 
by cokes loaded upon railway cars, amounted to 8°37 and 833 
per cent. of the original weights of the locomotive coke and of 
the gas coke. The limit to the increase in weight of coke kept 
for a considerable time not simply exposed to rain, but actually 
submerged under water, is of course much higher, about 25 per 
cent. 

An extended series of experiments on the elasticity, exten- 
sibility, and absolute strength of iron and steel has recently 
been published in the well-known Jern Kontorets Annaler for 
1866. These important and carefully executed experiments 
were begun in 1862 by a committee appointed in Sweden, and 
were conducted at first under the superintendence of Professor 
Aengstrom, later by M. R. Thalen and M. Cronstrand, and 
finally by the director of the Polytechnic Institution in Stock- 
holm, M. Knut Styffe, who was also appointed by the committee 
to report on the subject. Besides various sorts of puddled iron 
and of steel, which were produced expressly for this purpose 
from Swedish pig iron at Surdhammer, Bessemer steel and iron, 
Swedish finery iron, and some varieties of English iron were 
experimented upon. The trials were made more especially for 
ascertaining the influence of temperature, carbonisation, and 
phosphorisation, as well as mechanical treatment, such as rolling, 
heating, and hardening, upon the limit of elasticity, and upon 
the coefficients of strength and elasticity. The experiments 
consisted mainly in extending and bending the specimens at 
various temperatures. 
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ar purposes.” 
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“chinery or apparatus for the prevention of smoke from furnaces used for 
steam boilers and other similar purposes.” _ 
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in apparatus for evaporating and boiling saccharine liquids.”—3rd January, 
1867, 
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47. WILLIAM WAY, Eliot-place, Kent, “I in pre- 
paring phosphatic minerals for use as manure.”-—Partly a communication 
from Cornwall Henwood, Sombrero, West Indies.—7th January, 1867. 
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form or bench with back to fold, so as to occupy only a few inches in thick- 
ness.” 


79. HENRY Buss, High-street, Shoreditch, London, “ Improvements in con- 
structing quays, jetties, piers, sea walls, and breakwaters, in the formation 
of reservoirs, docks, basins, coast harbours, harbours of refuge, lighthouses 
and sea batteries, applicable also for the reclamation of land, and for the 
building of bridges.”—11th January, 1847. 

105, MICHAEL HENRY, Fleet-stree:, London, “‘ Improvements in the means 
whereby tools or operating implements, instruments, appliances, or parts of 
machinery or apparatus may be moved to and worked at various parts of 
articles or surfaces, to be operated on by the same.”—A communication from 
Norbert Belvalette, Boulevart St. Martin, Paris.—15th January, 1+67. 

181, CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in working electric telegraphs, and in the construction of the instruments and 
manufacture of the material employed therein.”—A communication from 
Paul Antoine Marie Chauvassaignes and Jacques Paul Lambrigot, Paris. — 

Jan , 1867. 

Pg tng bre Y, Sheffield, Yorkshire, ‘‘ Improvements in rolling and 
shaping metals, and in machinery or apparatus employed therein.”—25th 
January, 1867. 

273. THOMAS BULLIVANT, Ledbury-road, London, “Improvements in the 
construction of window sashes and sash frames, and in the arrangement of 
roller blinds therto.”—3!st January, 1867. 

371. JOHN BRIGHAM and RICHARD BICKERTON, Berwick-on-Tweed, “ Im- 
provements in reaping and mowing machines.”—9th February, 1267. 

819. JAMES GREENSHIELDS, Glasgow, Lanarkshire, N.B., *‘ An improved 
compound or combination of materials to be used for the production of 
illuminating g1s.”—2!st March, 1867. 

857. THOMAS PEBARDY, St. Paul's-road, St. Pancras, London, “ Improvements 
in stays or artificial supports for the human body.”—25th March, 1867. 

942. JOSEPH EDWIN WARD, Bredbury, Cheshire, ** Improvements in machinery 
for the manufacture of hats or coverings for the head.” 

952. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improved 
process for manufacturing ice, and for other refrigerating purposes.”— A com- 
munication from Thad jeus Sobeski Carlincourt Lowe, New York, U.S. 

963. JOSEPH WHITWORTH, Manchester, “ Imp in breech-loading 
fire-arms and cartridges.” 
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shire, ** Imp: n hinery ployed in getting coal and other 
minerals, and in rail or tramways to be used therewith.”—30th March, 1867. 

1034. WILLIAM PARELL BUTCHART, Dundee, Forfar, N.B., ‘* Improvements 
in treating and softening jute, hemp, flax, and other fibrous substances, and 
in the machinery or apparatus connected therewith.” 

1042. WILLIAM HENDERSON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
oxidising minerals, ores, and metals, in reducing oxides of metals, in sepa- 
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1048. WILLIAM ROBERTSON and JAMES GUTHRIE ORCHAR, Dundee, Forfar, 
N.B., “ Improvements in finishing textile fabrics, and in the machinery or | 
apparatus connected therewith.”—12th April, 1867. 

1103. JOHN JOBSON, Derby, “ Improvements in kitchen ranges.”—13ih April, | 
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ABSTRACTS OF SPECIFICATIONS. 

The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 
Class 1—PRIME MOVERS. 

Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

2566. J. 5. Sra Stamp-end, Lincoln, ‘‘ Steam engines.”—Dated 5th 





, 1866. 

This invention is designed principally as a substitute for the “link ” motion or 
other equivalent device in locomotive and other double-cylinder steam engines, 
the object of the said invention being to enable the position of the eccentrics 
upon the crank shaft to be reversed or otherwise changed at any time whilst | 
the engine is running or stationary, without in any way preventing or inter- | 
fering with the expansive working of the steam, patentee claims the 
Rovel method of and apparatus for reversing or otherwise changing the position 
of the eccentrics upon the crank shafts of steam engines substautially as 
described and shown in the drawings; and, S diy, the method shown and | 
described of fixing a collar, eccentric, cam or pulley upon a shaft without dis- 
—— the same, as applied to machinery in general, substantially as 

escri le } 





2574. 8. DEACON, Reading, “ Construction of certain parts of oscillating steam 
.” Dated 6th October, 1866. 

This invention consists in adapting a combined steam chest and valve to the 
cylinders of oscillating steam engines, whereby all steam connections with 
the trunnions of the cylinders are dispensed with. The following is an example 
of the means by which the object may be accomplished :—There is a raised 


face near each end of the cylinders with a steam port formed in the centre of 


each. The steam chest is a fixed hollow box, with a partition therein, so that 
one half of the said chest communicates with the exhaust, and the other half 
with the steam pipe leading from the boiler; the said chest is formed with steam 


and exhaust ports at top and bottom of the faces of the said chest, correspond - | 


ing with the ports in the before-mentioned raised faces upon the cylinder; one 
of the trunnions of the cylinder passes through the said steam chest, so that as 
the cylinder oscillates the ports in the faces thereof will be brought opposite to 
the steam or the exhaust ports in the steam chest. according to the position of 
the piston in the cylinder—that is to say, when the piston is at the bottom of 
the cylinder the steam port at the top of the cylinder will be opposite to the 
exhaust port in the steam chest, and vice versdé, when the piston is at the top of 
the cylinder. And for varying the cutting off of the steam, the patentee pro- 
poses to employ a loose plate placed between the cylinder and the steam chest, 


| which may be worked by an eccentric or other suitable means. The faces of 


the steam chest and cylinder may be kept in close contact by set screws passed 

through the framing of the engine. 

2586. J. ROBERTSON, Liverpool, “ Furnaces or fire-places.”—Dated 8th October, 
1866. 


This invention relates to furnaces or fire-places, and fire bars, and has for its 
object the consumption of the smoke and gases arising from the fuel ; also the 
protection or preservation of the fire bars. In carrying out one portion 
of the i jon the 





a plate or slab of fire-clay or iron, 


| having perforations through it,and placed at the back of or on the fire bars, 


and resting on fire-bricks at both ends. This plate extends across the whole 
width of the furnace, and is open at the bottom to admit air from the asbpit, or 
from a tube extending from the front of the ashpit to the back of it. A series 
of tubes of fire-clay or iron is made to fit into the perforations in the plate, 
such tubes being open at the bottom to admit the air passing through the per- 
forated plate. The tops of these tubes extend to or near to the bottom of the 
boiler, and they are also provided w'th small perforations in the sides towards the 
flue from the top to the bottom for the air to pass through them in that direction, 
80 as not to obstruct, but rather to assist or increasethe draught. The action of 
the fire on these tubes heats them to a high degree, and, consequently, heats the 
air passing through the small perforations in them, and as none of the smoke or 
gases can pass away up the flue without coming into contact with the divided 
currents of highly heated air from the tubes, the consumption of smoke and 


| other inflammable gaseous products of combustion is effected. The action of 


the cold air inside the tubes preserves them from being burned, and after the 

smoke or other gases are consumed the hot air from the smal! perforations will 

assist in keeping up the steam. 

2590. W. E. NEWTON, Chancery-lane, London, “ Atmospheric engines.”—A com- 
munication, Dated 8th October, 1866. 

This invention consists, First, in heating the air for an air engine within the 
generator by combustion produced from some liquid material contained in the 
generator, or in a closed chamber connected with or made a part of the gene- 
rator. Secondly in alternately creating and extinguishing combustion in the 
generator by introducing therein a combustible material to be iguited as it is 
introduced, and thus expand the air to exert the force required. Thirdly, in 
simultaneous!y expelling the air which has been deprived of its oxygen from, 
and introducing fresh air into, the generator by a revolving plate that vibrates 
back and forth alternately around the internal di of the g . 
Fourthly, in the use of an igniting tube and plunger or piston that shall auto- 
matically create combustion within the generator or the closed chamber at the 
moment required for the concentration of the movements of the engine. 
Fifthly, in the binations of the hani necessary to effect the results 








to which it is fed. From this cylinder the fibrous material is doffed, and may 
be delivered by the aid of a reciprocating apron on to a cross apron, 

| by another reciprocating apron, as before explained, on to the feed apron of the 

finishing carder. Or the reciprocating apron that receives the fleece from the 

doffer may transfer it to an apron travelling slowly beneath it and in the like 
direction, A bat will thus be formed, which is to be taken up by the finishing 
engine and further carded. 

2563. F. W. KASELOWSKY, Bielefeld, Prussia, “ Apparatus for carding the 
tow of flax, hemp, or jute, and other fibrous substances, and separating the 
woody particles therefrom.” — Dated 4th October, 1866. 

The patentee claims the application to carding engines of scutching blades 
or plates, lly as described 
2564. F. W. KASELOWSKY, Bielefeld, Prussia, “‘ Machinery for separating the 

woody part from flax, &c.”— Dated 4th October, 1666. 

This invention consists in applying to scutching machines provided with 
carrying blades, whether arranged radially or otherwise, sets of reciprocating 
blades for operating upon the flax, straw, or other fibre supplied to the machine 
in the manner described. 

2596. J. W. BAKER, Moorgate-street, London, “ Apparatus for spinning cotton, 
é&c.”- Dated 9th October, 1866. ‘ A een 

This invention consists of certain improvements upon the machinery for 
driving the spindles of self-acting and hand mules, for which former letters 
patent were granted to the present patentee the 13th December, 1862 (No. 
3336). In the specification of the said letters patent he described how the 
spindles were driven by means of an elongated toothed spur wheel, the length 
of which was rather more than the length of the stretch ; this wheel when cast 
is inconveniently heavy, thereby increasing the cost, limiting the speed at 
which it can be driven, and increasing the power for driving it. The present 
invention consists in making this elongated wheel of two or more parts, and 
supporting the axle thereof at about the centre, or at any intermediate part of 
its length by a bearing or bearings, which bearing or bearings will prevent the 
vibration of the wheel even when it is driven at a considerably greater speed 
than was heretofore practicable ; the cost of production and the weight are 
also reduced. When the elongated wheels are made in two or more parts, 
| there must be sufficient space left between the ends for the bracket of the bear- 

ing or bearings; consequently, the intermediate wheel for communicating the 
motion of the elongated wheel to the tin drum must be ratber broader than 
| before, so that in traversing along with the carriage it may be in gear with 
| both parts of the elongated wheel at the same time when passing over the 
Space or spaces between the ends. Another part of the invention consists in 
communicating motion from the elongated wheel described in the former patent 
| above referred to, or the improved elongated wheel above described, by means 

| Of an intermediate wheel gearing into a spur wheel, on the axle of which is a 

| bevel wheel gearing direct into a mitre or bevel wheel on the tin drum shaft, 

| thereby greatly simplifying the gearing, and reducing the cost of production. 











Class 4.—AGRICULTURF. 
Including Agricultural Engines, Windl , Impl 
Mills, dc. 
2643. J. PATTERSON, Beverley, York, “ Mills for grinding, crushing, splitting, 
j and hulling or shelling grain.” —Dated \2th October, 1866. 
| This invention has reference to a peculiar construction and arrangement of 
| mills for grinding, crushing, splitting, and hulling or shelling grain, and other 


ts, Flour 








proposed to introduce the combustible material in the closed chamber into 

the generator, and then to ignite it to produce the combustion required. 

2591. W. E. NEWTON, Chancery-lane, London, *‘ Steam engines.”--A communi 
cation.— Dated sth October, 1856. 

This invention relates to that kind of steam engine in which the steam is 
used expansively, that is after it has exerted its force in a small cylinder it is 
admitted into another and larger cylinder in which it expands still further, and 
by its elastic force works a piston therein. The invention consists in placing 


| the two cylinders one within the other, and leaving an angular space between 


them to admit superheated steam or hot gases, whereby the steam in the 
cylinders may be heated and caused to expand as much as possible. A bell- 
shaped chamber is also placed on the top of the cylinders, and as this is 
surrounded by an envelope or casing into which steam or hot gases may be 
admitted, it will be understood that the working steam from the cylinders may 
be heated to a very iderabl 








Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2517. W. D. ScoTT, Greenock, ‘* Raising vessels.”—Dated 3rd October, 1866. 
This invention has for its essential object, First, the raising to the original 

plane of flotation of vessels or ships which have been sunk; Secondly, the 

emersion of such craft as may require repairs or external examination. In 
carrying out the first part of the invention a strong iron frame is provided, and 
this is constructed so as to fit around the vessel's bottom. The frame is pro- 


vided at one side with a strong’hinge, whilst the opposite end is tapered to | 


receive aring cramp. The sides of the frame are fitted with pontoon attach- 
ments consisting of ring bolts. These pontoons are provided with drop hooks, 
which, being drawn through the rings, catch therein, and in this way, as 
several pontoons or floating chambers are drawn down, sufficient force is con- 
served to raise the sunken vessel, which is brought to the surface resting in the 
framework. By this means the undergirding of sunken vessels is avoided, and 
the snapping or breaking of the chains or ropes as they are drawn tight on 
the edge of the keel is prevented, whilst the vessel itself is also raised in less 
time than formerly, The process of lowering the framework is rendered self- 
acting on account of the required depth of i rsi and allowing suffici 
length of rope between the frame and floating chambers, so that the frame may 
be floated out at once to the vessel which has to be raised, and around which 
it is made secure by a cramp be'ng placed over the taper ends. Under the 
second head of this invention, that which has above been described as a frame- 
work with pontoon attachments is now made a pontoon proper, and fitted with 
sluice valves, by which being opened water is admitted and the pontoon sunk 
to any depth required. In applying this second part of the invention to raising 
vessels out of the water the pontoons are brought round the vessel, and the 
water pumped out so that the vessel is speedily lifted out of the water, being 
held by the pontoons gripping the keel, whilst additional support is given by 
stays or props resting on the upper part of the pontoon.—Not proceeded with, 
2551. J. W. DANIELL, Chancery-lane, London, ‘‘ Construction and moedeof pro- 
pulsion of locomotive carriages.” —Dated 4th October, 1866. 

This invention consists in certain improvements whereby the use of rails for 
locomotive carriages is either wholly or in part dispensed with, and many of 
the disadvantages and evils attendant upon the present mode of constructing 
and working railways and the rolling stock employed thereon are avoided. The 
locomotive carriages, and also the carriages used for the conveyance of pas- 
sengers and goods, are constructed without wheels, their transit being effected 





| by sliding or passing over and upon the peripheries of a series of wheels, sheaves, practised, the inventor makes the said shoe or 
| or pulleys attached to frames placed at suitable distances apar: from eachother homogeneous iron, or of the kind 
ly called malleable iron. 


and extending throughout the entire length of the line of road on each side 

thereof. 

2565. D.C. PreRcE, Charing Cross, London, “ Anchors."—Dated 5th October, 
18 


This invention consists, First, in the adaptation of a bow or arc of iron formed 
of two movable bars, the upper and lower end of each are respectively con- 
nected by any suitable and known .eans to the ends of the arms of the stock, 


! and to the crown on either side thereof, and in order to give an additional sup- 


shank, and reaching upwards to the point of junction of the first-named bars, and 
the ends of the arms of the stock at an angle of about forty-five degrees. The 
object of this bow is to insure the anc or’s canting on its flukes or palms on 
striking the ground, and serves the double purpose of strengthening the stock 
and shank, while effectually preventing the chain or tackle from fouling the 
former. Secondly, the invention consists in causing the arms bearing the 


and consists in the combination of a revolving ring or hoop, and a 
| revolving drum or roller arranged to work together in such a manner as to 
| effect the above named objects in a superior manner. The ring or hoop, the 
inside of which constitates one of the grinding surfaces, may consist of a short 
cylinder of iron or other suitable material fixed to the end of a shaft or spindle, 
or placed with its outside diameter upon two or more anti-friction rollers, 
| which support its weight and pressure, and revolve in contact with it. The 
| dram or roller, the outside or periphery of which forms the other grinding 
surface, is fixed upon a shaft or spindle, and being of considerably less 
| diameter than the ring or hoop, is piace! so that it may revolve inside the 
latter, the distance between the grinding surfaces being regulated as may be 
required for the different operations of grindin , crushing, splitting, bulling, or 
| shelling. The grain or other material tote operated upon is conducted from 
| a hopper by a spout into the angular space between the grinding surfaces on 
the upper side, and the crushed or ground stuffis is -harged from the lower part 
| Of the inside of the ring or hoop by a brush or scraper. Either one or both of 
the grinders may be driven by belts and pulleys, or otherwise, as may be con- 
venient.—Not proceeded with. 





} 
Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
2582. J. H. ROBERTS, Camberwell, ‘‘ Fastenings for windows and other places.”— 
Dated 8th October, 1846. 

This invention is performed as follows:—Upon one sash, say the outer, the 
patentee secures a plate formed with a slot, in which a button or stud is free to 
move backwards and forwards. Upon the other sash he secures another plate, 
which has a third plate hinged thereto, the hinged plate being capable of 
moving so as tocome upon the first named plate. This hinged plate is 
likewise formed with a slot corresponding to the first named slot, and 
terminating at one end in a circular or en'arged aperture, corresponding to the 
button or stud. To secure the fastening it is necessary to bring the hinged 
plate on the inner sash upon the plate on the outer sash, so that the button 
enters the circular or enlarged aperture, and then to push the button along the 
slots. To release the fastening the reverse movements have to be made. The 
slots in the plates may be formed in any d desired. § i the 
patentee forms a thumb-piece or projection on the hinged plate for convenience 
of moving it. 

2591. G. T. BOUSFIELD, Loughborough Park, Brixton, Surrey, ‘‘ Brick-making 
| machines.’’—A communication.— Dated 8th October, 1866. 
This invention cannot be described without refe to the 
proceeded with. 


} 





— Not 
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| Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, 4c. 

on. aa Birmingham, “ Breech-loading fire-arms.” — Dated 3rd 


This invention relates principally to breech-loading fire-arms in which the 
breech is opened for loading and closed for firing by means of a block hinged 
to the side of a shoe or breech-piece attached to the rear of the 
said block shutting down into the said shoe or breech-pi 
breech, and being raised out of the said shoe or - 

. Instead of making the said shoe or breech-piece solid, 
and of wrought iron, by the process of stamping or 
breech-piece 
of cast iron capable of bei 
ly In making the said shoe 

cast steel, hom iron, or malleable iron, he employs the 
‘ casting, by which means he is enabled to form the sh 
hollow, and to give it very nearly the exact form which 
breech-piece is required to have. He thus saves much time 
manufacture of the said shoe or breech-piece He also forms 
of cast steel, homogeneous iron, or malleable iron, by the process of casti 
The improvements consist, further, in ee the receptacle for the sp 


i 
g 





ii 
zeke: 





By this impr a 
for the block, and the action of the joint pin is 
further, in attaching the hook or cartridge case extractor to the front end of 
the closing block by means of a hollow or tubular pin. secured firmly unto the 
end of the said block, instead of attaching the said hook or extractor by 


present p jonge! 
easier. The improvements consist, 


flukes to be jointed to the crown by means of strong hinges to the inside thereof screwing upon the end of a long tube passing loosely through the hole or joint 
while the lower part is strengthened by inserting arched bars of iron into the of the closing block. By this improvement the hook or extractor is more 


flukes, the sad bars working in openings made in the crown in such a manner Teadily and more firmly attached to the closing block, and a longer and 
that, supposing the anchor to have struck the ground on one of its palms, the better bearing obtained for the hinge of the closing block. The improvements 
opposite one would at once fall forward by its own weight, drawing out with it consist, further, in forming the joint pin on which the closing block turns with 
the bar; by this it will be seen that the unused palm or fluke would be kept out of Screw thread upon its point or forward end, and causing the screwed end to 
reach of the tackle, and the bar would form a barrier to its entering the joint; these take into a corresponding concave screw in the rear bearing of the shoe or 
bars may be made fixed or movable in the flukes. The crown and arms of breech-piece, thereby firmly securing the joint in its place without the use of 
the anchor are made hoilow instead of being one solid mass as at present. He the ret pin nowemployed. The improvements consist, further, in eae 


| causes openings to he made through the parts above named, giving the head Slight shoulder on the joint pin on which the closing block turns.—Not 








Class 3.—FABRICS. 


the appearance of a framework of iron—the size of the opening would be ceeded with. 

| regulated ding to the d ions of the anchor, care being taken that the 9524. J. CHALMERS, Haverstock-hill, London, “ Bolts and washers.”—Dated 1st 
parts most likely to be tested as to strength shall be of sufficient solidity to bear | October, 1866. 
the same.—Not proceeded with. | This invention relates chiefly to bolts and washers to be used in fastening 


the armour-plates of ships of war and fortifications. The chief object sought to 
be obtaincd by this i jon is effected by making the area of the cross 





section of the body of the bolt about equal to the area of the section at the 
thread, and thereby preventing it snapping under a sudden concussion, by 
obtaining a certain stretching range in the shank of the bolt itself; and the 
| advantages of this method are, that this object is obtained economically, and 


‘ 7 “ ‘ . that the bolt, being parallel, or of an equal size t: om the head to the screw, can 
2562. J. emg Nee en “ =o real, * Mutiny for gre _ be made to completely fill the hole. 
The objects of this invention are to get more uniform bats of wool or other , 2580. J. VON DER POPPENBURG, Birmingham, ‘‘ Breech-loading fire-arms."— 
fibrous substances than hitherto, to present the fibre in the best manner to the Dated 6th October, 1866. 
action of the carding engine, and to allow of the preparing machines being The patentee claims as his of imp in breech-loading 
side by aide or parallel to each other in place of being arranged, as arms in which the breech end is opened for charging and closed for 
heretofore, at right angles. These advantages the patentee obtains by deliver- discharge, by means of a block hinged to the breech end of the barrel. First, 
ing the thin fleece obtained from the doffer of the first carder on to across working the sliding bolt by which the hinged block is fastened in its place by 
apron, by means of a reciprocating apron, in laps to form a bat, say nine means of a rack and pinion, as described. Secondly, the construction and 
inches wide ; then by means of a second reciprocating apron he transfers this arrangement of the spring bolt or stad and handle by which the sliding bolt is 
narrow bat to the ordinary feed apron of a second carder, running parallel worked for the purpose of preventing the descent of the cock or hammer, and 
with the first reciprocating apron, laying the bat in zigzag layers on the feed the accidental discharge of the gun while the hinged block is unfastened, 
apron, and thereby forming a continuous bat of the width of the card cylinder substantially as described. Thirdly, making in the front or hinged end of the 


Including Machinery and Mechanical connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
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Dreech block a chamber or recess for the purpose of receiving and retaining 
the cylindrical metallic end or cap of the cartridge, as described. Fourthly, 
fixing the lump to which the breech block is hinged partly by screwing and 
partly by soft soldering, as described. Lastly, making the metal cap or base 
of ordiuary sel’-ignition cartridges without a rim or flange, as described and 
illustrated in the drawings. Also combining with the metal cap or base of 
self-ignition cartridges a case or tube made of linen or other fabric for contain- 
ing the gunpowder and projectile of the cartridge, as described. 

2589. W. CLARK, Chancery-lane, London, ** Central-jire percussion cartridges.” 

—A communication — Dated 8th October, 1866. 
This invention cannot be described without reference to the drawings. 





Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &e. 

2575. C. LICHTENSTADT, Bermondsey->0ad, London, ** Construction of lamps for 
burning volatile oils or spirits.”—A communication.— Dated 6th October, 
1866. 

One of these improvements in lamps consists in filling the oil vessel or 
reservoir with sponge, cotton, wool, or other suitable absorbent material, a 
space or recess being left immediately below the burner, by preference formed 
by inserting a cylinder of wire gauze or perforated metal or material, into 
which the wick descends. and becomes charged by contact with the volatile 
oil or spirit contained in the saturated sponge or other absorbent material at 
the botiom of the perforated wick chamber. The mouth of the oil vessel is 
closed by a screw cap or other suitable cover or stopper. to which the combined 
wick tube or holder and burner is attached. The wick tube is fixed or other- 
wise arranged centrally within another tube of about equal height, by pre- 
ference, fixed to the cap or cover of the oil vessel. and so arranged as to form 
@ narrow space around the wick tube communicating with the interior of the 
oil vessel. The w.ck or wicks saturated with the oil or spirit is drawn loosely 
into the wick tube by preference so as not to project above the top, and on 
the application of a light, a bright and steady flame free from smoke will burn 
from the wick tube and from the space around it caused by the combustion of 
the vapour as it rises to the point of ignition between the central and outer 
tubes. The second part of the invention relates to the preparation of a com- 
pound volatile oil ur spirit.— Not proceeded with. 

2577. S. LEATHER Dalton, near Huddersfield, ** Manufacture of certain articles 
of dress or weoring apparel, such as coats, trousers, vests, jackets, mantles, 
cloaks, shirts, drawers, &c.—Dated 6th October, 1866. 

In carrying out this invention the inventor manufactures or produces these 
articles to a considerable extent during the process of weaving the fabric or 
cloth of which they are made. For this purpose he employs ordinary Jacquard 
apparatus to work the harness for forming the shed or sheds, the cords of 
which he so arranges as to operate on the warp to weave double cloth or two 
fabrics, one over the other at the same time (which is not new); and he also 
arranges the cards as that certain parts of the warp or the threads thereof are 
operated to produce single cloth only, whilst the other parts are double cloth: 
thus the two fabrics are joined together at certain intervals in the process of 
weaving instead of sewing them together. He therefore arranges the cards 
of the Jacquard apparatus to operate the threads of the warp according to the 
pattern or shape of the article to be manufactured in a similar manner to 
ordinary patiern weaving, so as to fasten the two fabrics together by weaving 
at the precise places where the seam would be in the article when produced by 
the ordinary mode of sewing cr stitching them together.—Not proceeded with. 
2588. B. C. NEWALL. Cheltenham, “* Piarofortes."— Dated 8th October, 1866, 

This invention relates, First, to the application of an improved bearing or 
bearings for the strings of a piano, whereby the tone of the instrument is much 
improved, anda consists in the application of mother-of-pearl to the belly 
bridge throughout the surface on which the strings rest. which may be in the 
form of a vencer or other suitable thickness, glued or otherwise secured to the 
wood of the bridge. A further improvement consists in applying pres ure on 
the strings of an instrument between the belly-bridge and the string plate or 
bent side, as also between the wrest plank-bridge and the tuning pins, in order 
to stop the vibration of the strings at those points.— Not proceeded with. 


Class 8._CHEMICAL. 

Inuding Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Lottery, Cements, Paint, Paper, Manures, &c. 

2550. J. H. WRENCH, Gray’s-tnn-road, London, ** Apparatus adapted to the 

gg niation of opaque objects to an enlarged scale.’—Dated 3rd October, 
866. 

For this purpose the object to be exhibited is placed in a close box or 
chamber opporite to focussing glasses, such as are used in magic lanterns, or 
for such like purpeses, and so that rays of light thrown upon the object may 
pass thro: gh such tocussing glasses on to any suitable screen or receiver, the 
distance of which would be regulated as is usual when using magic lantern 
apparatus. Yoweriul light is thrown upon the object to be represe:.ted as it 
is supported in the clise box or chamber by means of oxy-hydrogen, oxy- 
calcium, or other suitaile light in lanterns or chambers which may be of the 
character of magic lanterns, but provided only with single or compound con- 
deusing glasses. ‘hese lights are placed in angular Girecticns on each side or 
Surface of the focursing glass, so as to concentrate their light .n the close box 
or chamber equally on the object to be represented.— Not proceeded with. 

2559. D. H. SAUL, and H. P. ARMSTRONG, Islington, “ Apparatus employed in 

car buretting gas.’— Dated 4th Uctober, 1866. i 

The patcutees claim, First, the moce of separating the main body of the 
carburetti: % l.quid in one chamber from that in which the wicks are immersed 
in another chan ber, aud regulating the su, ply of such carburetting liquid to 
such seccnd chamber by a valve carred by a float supported by the liquid in 
the lower chamber substantially as desciibed. Secondly, the mode of causing 
the gas to pass through suitable wicks the lower ends of which are immersed 
in the carburett.ng jiguid, and the upper ends saturated with such liquid by 
capillary attraction substaztially as described. ‘ 
2568. W. G. VALENTIN AND G. H. BENSON, Staleybridge, Cheshire, ‘ Manu- 

Sacture of steel.”"— Dated 5th October, 166. 

The pate. tees claim the ue of terro or ferricyanide of manganese either by 
themselves or together with hematiie cr spathose or other pure irons in lieu of 
spiegeleizen tor the purpose of recarbonising the Bessemer iron. 

2571. G. GORDON, Charing Cross, London, * Treating animal charcoal used in 

the purification of sugar.”— Dated 6th October, 1866. 

The patcnice cla ms, First, the automatic hendling or conveying of the 
char in smal’ and constant quantities upon carrier belts from the char cisterns, 
or from near the entrance end of the washing cylinder, through the various 
processes of purification, which allows the effect of these processes to be 
exercised continually on the smallest regular quantities at a time sufficient to 
treat the required daily anount to be purified. Secondly, the washing and 
boiling of the char in a rotating cylinder in such a manner as to cause it to pass 
through and be washed, boiled, and thrown about in successive quantities of 
Water, conmencisg wiih dirty or previously used water and finishing with 
clean water, while the impurities disengaged from the char, which float to the 
surface, can flow cff con: inuously at one end, the washed char being di:charged 
continuously at the opposite enc, and without en ptying away, the main body 
of hot water being used. Thirdly, the drying of the char in open rotating 
drying cylinders having ribs or projecting plates on their inside surface at an 
angle ot trom 30 deg. to 60 deg., to a line passing across their axes sloping 
upwards, so as to carry the char well round with the cylinders, and shower it 
down as they revolve while currents of air previously heated or otherwise pass 
freely through the cylinders from the end where the dry char issues to the end 
where the wet char enters, and thence by a flue into the chimney to carry off 
the vapours formed. Fourthly, the feed motion in the washing and boiling and 
drying cylinders, consisting of vanes or plates of iron hung on spindles between 
two stationary side plates running through the cylinders, which vanes or hung 
plates are Connected wiih a rod or rods or chains, either at the top or bottom 
edge, which enables the operator outside either to keep them vertical, or to 
slope them to any angle backwards or forwards, as he may desire to feed the 
char. Fitthly, the en ploy ment of a chamber to contain char, whence the air 
can be exhausted by means of an air pump from its pores, and the use of 
perforated pipes distributed through the body of the char in such chamber, by 
some of which pipes purifying substances or hot air can be rapidly disseminated, 
and by others of which the same substances can be rapidly drawn off through 
the air pump. Sixthly, the system of drying the char either by open rotating 
cylincers, as descriLed, or by drawing or forcing hot air through the char ina 
chamber, as described, previously to reburning, or so as to dispense with sub- 
sequent reburning, Seventbly, the method of reburning char in a kiln, 
substantially as described, in which the char is received in hoppers on the top 
of the kiln, round which the air ci:culates so as to prevent red heat ascending 
to such portions oi the char as are exposed to the open air, in which the chair 
descends through retorts or pipes in the heated chamber of the kiln of such 
form aud dimensions that no part of the char shall be more than three- 
fourtus of an inch from the red hot exterior surfaces of the said pipes, and 
Jastly, in which the char made thus red hot shall pass down into chambers 
under the kiln, i the midst of or surrounding which are water ch»mbers, in 
which a current of cold water e ters, which, while it cvols the char, is itself 
heated for use in the washing . r boiling cylinders, or for other purposes, thus 
expeditiously cooling the char and at the same time utilising the heat. 











: Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
2623. A. H. BRANDON, Paris, “ Electrical apparatus.”—A communication.— 
Dated 10th October, 1866. 

In the piles where sulphates of mercury, copper, and even lead are made use 
of, the metallic salts destined to depolarise the positive plate are always more 
oF less soluble, and this solubility is a permanent cause of wear to the negative 











metal, and necessitates continual renewal. In this new apparatus the patentee 
has had in view the following results:—First, absolute insolubility of the 
depolarising substance, which is so essential that without it any or every 
element of a pile must sooner or later become unserviceable, whether at work 
or at rest. Secondly, a considerable reduction in the numbers of cells neces- 
sary for working any given electro-motor, The apparatus is composed of two 
principal parts, viz., First, the electrical generator ; and, Secondly, the electrical 
accumulator. The specification of the invention is too elaborate to be quoted 
here in detail. 





Class 10.-MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 
2426. W. CLARK, Chancery-lane, London, “ Securing teeth in saws.” —A commu- 


nication.—Dated 21st September, 1866. 

This invention relates to a new and improved mode of securing teeth in saws, 
and is more especially designed for securing teeth in circular saws, and the 
invention has for its object the securing of the teeth in the saw plate in such a 
manner that they cannot possibly become loose and detached when the saw is 
at work, nor the saw plate subjected to any undue strain, and the teeth at the 

all 


placed, produced by meansof a stud or pin therein, the vibratory motion ‘or 
partial revolution of the fingers, This strap is held tight by means of a weighted 
pulley, or a pulley, mounted on a lever arm, so nicely loaded and arranged that 
upon the cotton accumulating upon the feed board or shoot too rapidly, the cam 
action, as well as the vibrating mot‘on of the fingers, ceases for a time until 
the accumulation is sufficiently reduced, when both the motions will again 
come into play, and the compound action of the fingers be again produced, In 
like manner the partial rotation of the finger shaft or rail is effected by the 
movement of the stud disc, or crank arm, which is in turn produced by a con- 
necting rod, having at one end the sliding stud of the dise or crank arm, whilst 
the other end works upon the fixed stud-pin projecting from the face of the in- 
termediate band-wheel or pulley, or fixed stud-pin, projecting from the face of 
the intermediate band-wheel or pulley, around which passes the drawing Strap 
for actuating the cam pulley. Thus, when the accumulation of feed occurs, and 
a certain amount of resistance is offered to the movement of the fingers, the 
drawing band slips, and the intermediate band wheel or pulley ceases to re- 
volve and actuate the fingers. 
2446. W. WEICHERT, Cardiff, ‘‘ Construction and arrangement of chronometers, 
barometers, and thermometers.” — Dated 2tnd September, 1866. 
This invention relates to certain improvements in the construction and 








same time rendered capable of being readily fitted to and d from 

the saw plate, The invention cannot be described without reference to the 

drawings. 

2428. R. RICHARDSON, Great George-street, Westminster, and J. IMRAY, West- 
minster Bridge-road, London, “ Water supply.”—Dated 2\st September, 
1866. 

This invention relates to the supply of water from the sea partly salt for 
baths, watering roads, fire mains, and other purposes, and partly fresh for 
drinking and domestic use. To effect this, at some convenient site on the sea 
coast steam boilers and pumping engines are erected with reservoirs suf- 
ficiently high to command a flow of water by gravity to the town or district 
to be supplied. Open conduits are formed from those reservoirs at or near the 
town or other district to be supplied. Steam which may be direct trom the 
boilers, or partly exhaust steam from the pumping engines, is condensed in 
surface condensers, and the fresh water thence resulting is conveyed in the 
fresh water conduit and aerated by exposure therein. 


In order to economise | 





fuel, it is preferred to begin with steam at high pressure to condense that ina | 


surfac2 condenser cooled by sea water in such limited quantity that it is boiled 
by the heat given out in condensing the first steam, and this gives a second 
supply of steam which, being condensed in like manner, produces a third supply 
which is also condensed, and so on, the first supply or steam being thus used to 
provide several successive supplies, all of which being condensed furnish to- 


gether more distilled water than is supplied by condensing the first steam | 


only. The brine resulting from the first distillation of the sea water is treated 
by evaporating and otherwise for obtaining sea salt and the other matters 
contained in sea water. The pumping engines supply the sea water conduit, 


and in order that it may be clean, it is preferred to discharge from the pumps | 


into the bottom of large deep reservoirs, and to supply the conduit from their 
upper parts, so that the water rising slowly in these reservoirs deposits im- 
purities suspended in it, which are removed from time to time by cleaning the 
reservoirs. The sea water and distilled water being supplied by the conduits 
to reservoirs at or near the town or district are thence pumped to such heights 
as to command the service for different levels. Existing mains and water- 


works can be supplied with the distilled water, additional service being esta- | 


blished for the sea water. 

2429. T. CHALLINOR, Great College-street, London, “ Apparatus for cleaning and 
polishin ; boots and shoes, &e.”— Dated 21st September, 1806. 

According to this invention it is proposed to employ a series of circular or 
endless brushes, which are mounted upon a revolving spindle or shaft driven 
by a foot lever and crank, or by other convenient means, the said brushes being 
caused to operate continually in one direction upon the surface of the article to 
be cleaned and polished. The blacking or other polishing material is con- 
tained in a suitable reservoir, and is applied to one of the series of brushes 
which is carried by parallel levers, and is capable of being depressed so as to 
take up the requisite quantity of blacking, and of being then elevated by spiral 
or other springs. When thus charged it is brough: in contact with the surface 
of the blacking brush by turning over partly the parallel levers, which on 
being released return to their original position again, the feeding brush being 
thereby carried out of the way of the other brushes. The article to be operated 
upon is first submitted to the action of the cleansiny brush, and is then sub- 
jected to that of the blacking brush, whence it is transferred to the polishing 
brush which puts on the final polish. Other brushes or rubbers may, if desired, 
be added for the purpose of facilitating and expediting the cleaning operation. 
Not proceeded with. 

2430. A. V. NEWTON, Chancery-lane, London, ‘' An improved construction of 
weight.”— A communication.— Dated 2\st September, 1866. ; 

This invention relates to the construction of weights suitable for window 
sashes, clocks, and other similar uses, and consists in forming the said weights 
of the “slag” from blast furnaces run into suitable moulds or forms, and hay- 
ing incorporated with them shanks, rings, or eye bolts. 

2437. G. THRING, Hornblotton Rectory, Somerset, ** Construction of stiles used 
in public and private pathways *—Dated 22nd September, 1866. ‘ 

The object of this invention is to dispense with the necessity for getting over 
astile. Here , Stiles have been constructed of solid fixed pieces of wood, 
* id est,” two pieces of wood fixed in the ground, and cross rails fixed thereunto 
with a foot board, whereas by this invention the patentee proposes su to 
construct stiles that the upper part or upper cross bar thereof shali be capable 
of being raised to allow persons to walk through instead of having to get over 
the stile. The following is an example of the manner in which he proposes to 
construct stiles according to this invention, that is to say, two posts or up- 
rights of wood, metal, or other suitable material, are firmly connected together 
by a cross rail near the bottom of the said posts, so as to stand a few inches from 
the surface of the ground when the posts are fixed thereunto. In the top of 
each of the aforesaid posts he forms a slot in one of which is fitted one end of 
a bar connected thereto by a pin or bolt toserve asa hinge. The other end of 
this bar fits loosely into the slut in the opposite post. He also proposes to 
connect midway of the length of such said bar, by a pin or bolt, a pendant 
post, the lower end of which takes into a hole formed in the fixed cross bar 
situated at the bottom of the stile as before stated, and the bottom of the said 
hole hy inclined planes fixed at each side of the said hole. A stile thus con- 
structed when closed effectually prevents the passage of cattle, and by simply 
lifting the upper cross bar, a free opening will be established through which 
persons may pass. Upon loosing hold of the aforesaid bar it falls by its gravity 
into its normal position. 

2438. D. J. FLEETWOOD, Birmingham, ‘* Manufacture of dies or moulds used 
Jor stamping, pressing, or moulding metal, glass, &c.."—Dated 22nd Sep- 
tember, 1866. 

Thi- vention has for its object, Firstly, economy of labour in sinking the 
die or mould from the solid block, by avoiding, to a great extent, the initiatory 
process of rough cutting, and also the saving in wear of the finished dies, in the 
following manner: The inventor heats the block in which the die or mould is 
to be sunk, and then lays upon the die surface a blank or shape in metal cf 
about the form which the die or mould is intended to produce, or a spoon, or 
fork, or other article. the design of which it is desired to reproduce, and placing 
upon this blank, if necessary, a suitable top die. He then places the die, or 
pair of dies, with the blank, between a pair of roils, or under a power hammer, 
or within the pinch of an hydraulic or other press, in such manner as to pro- 
duce the impress of the blank upon one or both of the dies; this description of 
die may then be used for breaking down dies, and if requ.red for finished work 
the sinking thus formed may afterwards be trimmed and completed by the die- 
sinker. Secondly, the invention refers to improvements in constructing dies 
or moulds so that varied ornamental devices, crests, monograms, or diversified 
designs may be introduced, if desired, into each separate stamping or casting. 
—WNot proceeded with. 

2441. T. BRACE, Manchester, and W. SAVORY, Gloucester, “ Feeding apparatus 
Sor cotton gins.” —Dated 23rd September, 1866. 

The patentees construct self-acting feedng apparatus for cotton gins in the 
following manner :—A series of metal prongs, or tangs curved at one end, by 
preference semicircular or slightly exceeding half of the circle (and which they 
propose to designate as “ fingers’), are mounted at one end upon a shaft or 
rail, or they may be fitted into notches or slots, and be secured thereon by 
screws, rivets, or pins, 80 as to be free to move sideways; they are also con- 
nected together and held at the proper distances apart by a bar or rod having 
pins, bolts, or screws, which also permit of a free motion of the fingers side- 
ways. At each end of the horizontal shaft or rail, to which the upper ends of 
the fingers are attached, is mounted in ana carried by a bearing, which may 
form a carriage to be bolted to the side of the cotton gin by means of a stud- 
disc, or slotted crank arm securely keyed on to one end, a vibrating or partial 
rotary motion is given to the finger bar, the extent of which is readily regulated. 
Between one of the bearings and the stud-disc or slotted crank-arm is fitted a 
pulley, having a grooved cam upon its side, or connected iherewith, so as to 
revolve freely thereon, Whilst the pulley is thus caused to rotate by means of 
a band, the grooved cam actuates the bar or rod by which the fingers are heid 
apart and caused to vibrate sideways, fur this purpose ove end of the bar or 
rod is suitably bent and fitted with a friction roller to work in or upon the 
cam, By the simultaneous movement ofthe shart or rail carrying the fingers, 
and the lateral action upon the fingers througi the cam, actuated by means of 
the strap pulleys, a compound motion ¢: the fingers is produced analogous to 
that of hand feeding ; whilst the shape or form and the mode of mounting the 
fingers produces upon the cotton a lifting action just prior to its entering the 
gin, and imparts a third motion to the material whilst being fed in. For the pur- 
pose of automatically regulating the speed of the feed, and preven.ing a clogging 
or choking of the uncleaned cotton in front of the machine, they have devised the 
following arrangement or contrivance :— As the quantity of material forced for- 
ward depends to some extent upon the amount of side movemeut of the fingers in 
relation to their vibrating action ; and as the length of stroke or extent of par- 
tial revolution of the fingers can be regulated by the position of the stud in the 
disc, or in the slot of the crank-arm, the side movem. nt of the fingers remains 
to be operated upon, or lied, in d. with the requirements of the 
gin and the rate of the per‘ormances. They give a rotary motion to the cam 
pulley by means of a slack strap or band driven from a pulley fitted on the 
roller shaft of the gin, which, passing over another and larger pulley, suitably 


























| agent in fire-places and 


| teeth formed on the periphery of the said disc. 


arrang s, barometers, and thermometers, and consists, 
firstly. in causing the indication of marks, of tenths, of seconds, and In the beat- 
ing of haif-seconds, and seconds; and, secondly, in the combination with 
chronometers of a barometer and thermomeier, forming one instru- 
ment. The face of the chronometer is furnished with an outer circular 
indicator beyond the periphery of the ordinary ‘seconds divisions,” this 
outer series is divided into six hundre’ parts, giving ten divisions to each 
second. The wheel work is also increased by extra pinions gearing into each 
other, in order to mark tenths and beat half-seconds and seconds. This is 
easily accomplished by regulating the number of teeth relatively to each 
pinion, as is well known to those in the trade. In the face of the chronometer 
below the centre a space is cut in which a barometer dial is inserted, having 
the requisite indicators, and actuated by mercury as is well understood. The 
divisions on the scale may be made to any degree required, and the face of the 
barometer also contains a small thermometer divided into the scales of Reau- 
mer, Centigrade, and Fahrenheit. Now by these improved arrangements ob- 
servations at sea may be taken with great accuracy, the time indicated by the 
chronometer heing reduced to the tenth of a second, and, moreover, the indica- 
tions of the thermometer and barometer are also shown, as it were, on one 
dial, thus forming a combination of all three instruments in one. 


2449. A. F. STODDART, Glasgow, “ Artificial fuel."—Dated 24th September, 


This invention has reference to the manufacture of “a new or improved 
artificial coal fuel’’ or illuminating gas preducing agent or substance, 
to be used or employed for the production of gas for lighting or illuminating 
purposes generally, and also to the means or apparatus employed therefor; 
and it consists essentially in mixing the oily, fatty, pitechy, and other residues 
of shale, oil, petroleum, or other mineral oils, after their most valuable vola 
tile gases, spirits, and oils have been extracted from them by distillation, for 
various useful purposes, with coal and coal dross, or “slack,” by preference in 
a finely crushed or ground pulverised siate as an absorbent, so as to saturate or 
moisten the coal with the said inflammable residues of mineral olls.—Not pro- 
ceeded with. 

2450. A. T. STODDARD, Glasgow, ** A new or improved fuel,"—Dated 24th Sep- 
tember, 1866, 

This invention has reference to the manufacture and use of “‘a new or im- 
proved fuel ” for genera! heating, and heat generating purposes, and also to the 
means or apparatus employed therefor; and consists, essentially, in mixing 
the oily, fatty, pitchy, and other residues of shale, oil, petroleum, or other 
mineral oil, after their most valuable volatile gases, spirits, and oils, have been 
abstracted from them by distillation, for iiluminating and other purposes, with 
coal and coal dross, or “* slack,” by pre’erence ina fluely broken, crushed, or 
pulverised state as an absorbent, and so as to saturate or moisten the coal with 
the sald inflamm.ble residues of mineral oils which, in this simple mixed 
state, may for some purposes, (when the coal is not too fincly ground) be used 
as the new or improved fuel for heating purposes, in essentially the same 
manner that small or dross coal is at present used, or otherwise. By pre- 
ference the said mixture may be pressed or moulded into the form of small 
bloeks or lumps, by brick making machines, or other machinery, which is at 
present employed for such compressing aud moulding purposes, either with or 
without the application of heat to the mixture, while being moulded or com- 
pressed, and in this form be transported, and used in the same manner that 
** round ” or large coal is at present, as a general heating and heat ge: erating 

furnaces. The crushing or ding and mixing 
machinery preferred to be employed is that oF the @ mortar and loam 
mill; but the grinding of the coal may also be don any other well known 
grinding and crushing mills, and the mixing may be subsequently done in any 
of the ordinary pugging mills or machinery, such as are usually employed for 
mixing and moistening fire-clay and other substances. 
2451. W. E. NEWTON, Chancery-lane, London, “ Filtering liquids.”—Dated 

24th September, 1866. 

This invention relates to ‘‘improvements on well known centrifugal 
filtering apparatus, in which the liquid to be filtered is forced outward through 
the filtering medium by centrifugal fi induced by the rotation of the appa- 
ratus. As heretofore constructed such apparatus could not be successfully 
applied to the filtration of distilled liquors for the want o means for 
preventing the escape of the vapour of the liquor introduced for filtration, and 
for the want or suitable means to prevent the | quor from escaping at the top 
of the centrifugal vessel by overflLw. The present invention consists In so 
constructing the apparaius as to prevent the escape of vapour an? the over 
flow of the liquid during the distilling process. In this machine there is no 
communication with the interior of the centrifugal vessel, except that which is 
afforded by the pipe through the liquid is introduced into the inside, and 
through the filtering chamber through which the liquid is forced by centrifugal 
force due to the rotation of the apparatus, This invention also includes a disc 
or circular flange which is employed to cau-e the liquid toenter the filtering 
chamber at a suitable elevated point, to compensate for gravitation which 
influences the liquid in its passage through the filtering medium. 

2455. G. ADAMS, New North-road, London, “ Printing dates 
&c.”— Dated 24th Spetember, 1866. 

This invention has for its object the better inking of the type ased in printing 
dates on railway tickets, and for other like purposes, and the production of a 
clear impressii n at each stroke of the machine. The improved machine is 
constructed and acts as follows:—The box containing the type is affixed toa 
vertical rod carried by pins on the outer ends of two parallel arms, which pins 
pass through holes in the said rod. These arms, which w wk one above the 
other, are eyed to axes turning in the frame of the machine, which is mounted 
on a hollow base. The axis or shaft to which the lower arm is keyed, which 
the inventor terms the working shaft, carries a short arm or lever, which 
receives an oscillating motion from a curved connecting bar, one end of which 
is pointed to the said short arm or lever, the other end being affixed to the 
mouthpiece into which the tickets to be dated or otherwise imprinted are fed, 
which mouthpiec: is supported by a pin or spindle carried by the upper ends 
of two short arms, the lower ends of which turn on an axis fixed in the frame 
of the machine. The said mouthpiece is thus capable of an oscillating motion 
on the said axis, by which motion it can be brought under the type. Ink is 
supplied to the type at each strcke of the machine by means of an inking pad 
situated under it, and consisting of a disc, the upper surface of which is covered 
with cloth saturated with ink. This disc turns on a pin carried by a plate 
supported by two bent arms turning loosely on the working shaft, and receives 
an intermittent rotatory motion from a spring paw! which is affixed to the 
mouthpiece, and which engages at each stroke of the machine with ratchet 
A stop or heel is fixed on the 
underside of the plate supporting the said disc, which stop abuts against the 
short arm or lever hereinbefore described, and thereby keeps the said disc in a 
horizontal or nearly horizontal position while the machine is out of action. 




















the 








some 





on railway ticket 





| When, however, the mouthpiece is pressed under the type, the inking disc is 


allowed to fall by gravity into an inclived position so far as to be clear of the 
type, the descent of the said disc being limited by the curved connecting bar 
hereinbefore referred to, which is so formed as to constitute a stop. The 
machine is enclosed in @ suitably formed case having an opening for the 
introduction of the tickets to be dated or otherwise imprinted.—Not proceeded 
with, 

2457 J. CHANDLER, Mark-lane, London, “ Preventing waste of water from 

cisterns ”—Dated 25th September, 1866. 

This invention relates to a peculiar construction and arrangement of appa- 
ratus for drawing and preventing waste of water from service pipes or cisterns, 
and consists of a self-closing valve inclosed in a metal case, which valve is 
opened by the pressure of the hand or thumb acting upon a pin from the out- 
side of the said case, which pin presses on the one end of a bell crank inside 
the said case. the other end of which bell crank presses upon the spindle of 
the vaive, aud causes it to open and allow the water to flow into the metal 
case, the lower end of the said valve being connected to the service pipe or 
cistern. The metal case before mentioned is provided with an opening similar 
toa common pump nozzle, which allows the water to flow out into any vessel 
required, and upen the hand or thumb releasing the pin before mentioned, the 
valve closes by the pressure of the water acting on the back of it, and assisted 
by a spring attached to the top end of the valve spindle; hence the non- 
liability of the valve remaining open, and the prevention of waste of water.— 
Not proceeded with. 

2463 J. BARKER, Whiteinch, Lanark, ‘‘ Apparatus employed in printing ana 
folding paper hangings, &c.” — Dated 25th September, 1866. : 

This invention cannot be described without reference to the drawings. 

2464. J. DUCKETT, Burnley, ‘** Manufacture of scouring stones.” —Dated 25th 
September, \#66. 

In manutacturing artificial scouring stones the inventor mixes about fourteen 
pound of ground stone, sand, or other similaz material, and adds thereto about 
two pounds of Portland or other cement, together with about one pound and 
a-half of boiled lime. He admixes the whole together with a quantity of 
water to reduce it to a proper consistency. He then places the incorporated 
materials in moulds, whereby it is reduced to any desired form. Afterwards 
the material is dried and becomes an indurated and compact mass, suitable for 
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May 10, 1867. 


THE ENGINEER. 








eee : 
ere stone or other similar material may be used for scouring 
a pores as muy require to be so treated.—Not proceeded with, 


o474. T. B TAYLOR, Seaham, Durham, “ Pumps for ships.”—Dated 25th 
dilate 1866 








? 2 is invention the inventor furnishes the pump band with 

In eee a solid plunger, in the sense of its occupation of space in 
what ad barrel; it is, however, hollow and open at top, permitting the con- 
- ane from the lever handle or crank to pass to the lower part of such 
— where it is jointed thereto. The plunger is fitted in a packed gland, 
plung@perwise sufficiently tight to obtain the necessary vacuum in the barrel, 
or is wide the plunger in its rectilinear motion. The inventor disposes one 
and nae the top of the suction pipe, the seat being raised a littic above the 
ve ne the pump chamber ; this valve is of the full area and passage of the 
— pipe. The valve he prefers at this point is a lift valve, with a guiding 
= anaes which works in a gvide in a bridge piece, or it might be a per- 
stem id diaphragm separating the valve chamber from the body of the pump 
nec 1 For simplicity er economy a clack valve may be used if desired. The 
a -y valve he places on the spout, and uses a clack valve at that point ina 
poses 4 position. Thus. he, dispenses with pump boxes, and the 





ee raise any floating or even denser matters that may come up the | 


. ang u throughout equal to the 
danger of choking, having a free passage ig eq 

pipe Tne pipe; it at the same time works very easily, and does not 

ae the introduction of water at the.tep to obtain the necessary vacuum in 


the first instance. 7 ; : 
2475. A. UH. THURGAR, Norwich, * Manufacture of overshoes.”—Dated 25th Sep- 
tember, 1806. 
This invention relates to-certain improvements in the manufacture of over- 
shoes or coverings for the feet. chiefly intended to be worn over the boot by 
way travellers, or in carriage travelling, or for use in church for the purpose 
of protecting the feet from cold. The overshoe consists of a sole of leather (or 
f leather and gutta-percha or cork combined), in lengths reaching from the 
toe to the projection or front of the heel piece, and coming into position under 
the bridze or arch of the boot against the front of the heel-piece, against which 
it bears. The upper surface of the sole is provided with a layer of cork, 
cemented or rivetted, or otherwise fastened thereon for the purpose of serving 
as a non-conductor. The under surface of the sole is provided with three or 
more discs or buttons of horn, hard wood, or other such suitable material, 
which discs are sewn, glued, or rivetted to the sole for the purpose of avoiding 
contact with the damp or cold of the floor or ground. To the sides or upper 
edges of the soles side pieces of enamelled or other leather or other fabric are 
sewn or nailed terminating in tabs over the bend of the foot, or the fore part 
of the overshoes, and between these tabs, and jointed thereto, a tab of elastic 
praid or other elastic fabric is attached, forming a cross band over the shoe; 
within these side pieces and band, 2nd also attached by small nails or sewing 
to the upper part of the sole, is a sock or covering of seal-skin, fur, rabbit- 
skin, or other animal skin and fur, or a compound of wool therew.th open at 
each end, so that the wearer may insert the boot into the overshor , the toe 
being left partia'ly open iu order that the point of the wearer's boot may not 
be stopped until perfectly fitted to the tuner lining of the foot, being hen 
closely covered and kept wara, the elastic band keeping the overshoe firmly 
fixed on the foot, and serving to unite the two shoes together as a case, 
0597. J. MONNIN, C. Bosc, and C. A. Borssenot, Paris, “ Improvements in 
wey carriage indicators, stating the distance travelled the time when they have 
been hired or not, and if they are hired or not.””—Dated 9th October, 1865. 
The patentees claim, First, the employment of and application to vehicles of 
large jointed backs, capa’ ate of being placed to prevent admission into the inte- 
rior, and of being readjuste i to admit of admission substantially as described. 
Secondly, fitting the back with appliances to prevent its being used as a seat, 
except when in its correet position, substantially as described. Thirdly, the 
method or methods of transmitting motion from the back to the tndicators for 
registering the time the vehicle is let, as well as the time it is empty, all as 
described. Fourth'y, the method or methods of utilising the motion of the 
back in order to cause an indicator outside to show whether the vehicle is full 
or empty, a3 described. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


IRONMASTERS’ REPORTS ON "CHANGE IN BIRMINGHAM YESTERDAY : 
Only few Orders Arriving— PRICES DECLINING : Efforts to meet 
Difficulty —P1G Inon : Admixtures of different Classes of Pings: 
Prices of Pigs—Tue Iron TrabDE AND THE Factory Biiis 
Tue Coat Trape: Slow--THe MINE AGENTS AND THE Home 
SECRETARY--THE HARDWARE TRADES: The Foreign and Home 
Demand ; Failure in Birmingham; Mr. Elihu Burritt on the 
Amerwan Tariff : The Orders in Birmingham, Wolverhan pton, 

hall 





Bilston, Willer Wedueshury, Darlaston, Walsall, Tipton, 
and Dudley—Tue Arraiks or Mr. JosepH WRIGHT, OF 
DupLEY (ENGINEER), AND OF Messrs. WOODHALL AND Wak- | 
MINGTON, IRONMASTERS TESTIMONIAL TO Mr. S. C. HAL 


THe Paris EXHIBITION AND THE ARTISANS OF BIRMINGHAM. 


THE ironmasters on ‘Change in Birmingham yesterday (Thursday) 


reported unfavour bly of the condition of the iron trade of this 
district. The or have not during the week been such as to 
confirm the expectations that were indulged in last week. Just a 
shade of improvement had taken p! in most of the hardware 
branches, but the mills and forges are still very partially employ 


upon either home or foreign account. America is making a slight 





demand upon both N i South Staffordshire, the first named 
division of the county experiencing most of the request; nor is 
India altogether inactive. But it is South America and the North 
European markets, respecting which most veing in the kinds of 
finished iron that are mostly produced in this part of the kingdom. 
Sheets in particular are being sent to Hull! for shipment to 
Russian ports, to be used chiefly in stove piping and in temporary 
roofing; but the amount of iron going from this district to the 
northern ports is much under the customary demand at this season 


of the year. The American stores must tolerably well supplied 
with iron, because some of the iron that was ordered over by 
steamer to reach New York before the Ist of April was afterwards 
ordered to be sent by sailing vessel so soon as it was known that 
the tariff would not be increased. 

The i at which iron is now being sold here continue 
gradually to decline as makers find competition increasing. Asa 
result the proprietors of mills and forges are casting about to 
ascertain how by admixtures of pigs in the puddling furnace they 
can produce a cheaper description without seriously impairing the 
quality; and certain of them have so far succeeded that they have 
been able to reduce the prices for some kinds from 5s. to 10s. a 
ton. This is done chiefly by the use of the Middlesbro’ and the 
hematite iron in combination with the common iron of this dis- 
trict, in the quality of which recently considerable improvements 
have been made. The common pigs are made the basis of the 
admixture, and the first two are used to the exclusion of the best 
all-mine of Staffordshire. The prices of pigs in this market are: 
Common forge, from £2 12s. Gd. to £2 15s.; mine, £3 7s. 6d. to 
£3 12s. 6d.; Earl of Dudley's, £3 17s. 6d.; common melters, £3 to 
£3 5s.; best, £3 10s. to £3 15s.; hydrates, £45s.; and cold blast, 
£4 5s, 

The course which the Home Secretary has pursued relative to 
his Factory Bills is regarded here as satisfactory at this stage of 
legislation, and the powerful representations made by the iron 
trade are believed to have had considerable influence in inducing 
Mr. Walpole to determine upon a select committee. An oppor- 
tunity will now be offered for all persons who are interested in the 
bills, either desiring to secure the enactment of their provisions as 
they stand or to secure desirable; amendments, to lay their several 





prices 
pr 


as to upon whom responsibility should rest than at present exists, | 
and that therefore the result will be in the end beneficial. 
The condition of the general hardware trades of this district has 
slightly improved during the week. Here and there merchants 
who received orders from foreign customers during the monetary 
crisis, but who declined to give them out until they could see 
somewhat more clearly the course which matters would take, are | 
beginning to distribute the specifications which they had retained. | 
Orders also that are pressing, but which were kept back owing to 
the uncertainty which prevailed as to the peaceful or warlike 
relationship between France and Prussia, are also making their 
appearance, Then the home trade has been slightly moved 
by the setting in of fine weather, implements of husbandry and 
toilet and similar wares, usually in demand at this time of the 
year, being more in request than at any previous date since the 
commencement of 1867. Relative to the foreign markets we have 
to report that the American demand keeps good, that more orders 
are coming out for the East Indies, and that the United States’ 
markets are not altogether without expression. In reference to 
the trade between this country and America a remark has been 
publicly made by Mr. Elihu Burritt, the United States’ consul in 
Birmingham, to the effect that he hoped that all restrictions 
which impede the commerce of England and the United States 
would ere long be torn away. Whether, however, any official sig- 
nificance is to be attached to Mr. Burritt’s observation, or whether 


' that proceeded merely from the consul’s own enlightened views 


views before a tribunal by whom the precise course to be pursued | 


will practically be determined. Upon the general question it has 


been correctly observed that, whilst it is highly desirable that all | 


needful restraints shall be put upon the employment of children 
at too tender an age, or under circumstances which are calculated 
to prevent the development of their physical and intellectual 
powers, it is, on the other hand, necessary that the movement 
should not be overdone, and stretched so far that an injustice will 
he done to employers and employed. 

Uoal is in abundant supply, but in only small demand for the 
general qualities. 

It is understood that an influential deputation from the Mine 
Agents’ Association had an interview on Tuesday with, the Home 
Seeretary relative to the recent decision, Regina v. Cope, which 
has given so great dissatisfaction to the profession. Other matters 
were at the same time referred to by the deputation, also. having 
reference to the inspection of this district. _We.have no doubt 
that the result will be that in a short time less doubt will prevail 


upon the subject, cannot be stated. Many manufacturers, how- 
ever, are encouraged to believe that Mr. Burritt’s remarks are in- 
dicative of the future course of American trade legislation. The 
fire-arms trade of Birmingham, though not so busy as the masters | 
and operatives would desire, yet a fair amount of business | 
is being done. The Chassepot arm is in request, and 
the makers in Birmingham are in expectation of a por- | 
tion of the orders which have been given out by the Belgian 
Government to the gun makers of Liege, for the transformation of 
140,000 arms into breech-loaders of Captain Albini’s pattern. 
Among the railway orders in hand, are certain for railway wagons 
for Egypt, and these have gone to the Midland Wagon Company. 
As it respects the several localities here we have to note that in 
respect of Birmingham, in addition to the mention made of the 
railway wagon and fire-arms branches, that inquiries for fancy 
goods are just a shade better, and that the same remark applies to 
the metal trades generally, but the improvement is trifling. 
Nevertheless manufacturers encourage the expectations that the 
demand must quietl. improve as the year advances, and they are 
strengthened in this belief by the improved tone of the markets in 
the cotton districts, as also by the expectation that certain of the 
metals must advance in price, and particularly copper, which, 
however, remains at present exceedingly low. The increasingly 
unfavourable aspect of the railway market, tends considerably to 
keep many persons who would be forward to express themselves 
somewhat confidently as to the improvement of trade, from 
enunciating their views, which, but for this, they would be forward 
to express. Messrs. D. Morgan and Co., of Gloucester-street, 

sirmingham, have thrown their concern in the Bankruptcy Court. 
Previously Messrs. Morgan and Co. had offered a composition 
which the creditors did not regard as adequately representing the 
assets of the firm. 

In Wolverhampton the japanners and tin-plate workers are a 
little better employed. The ironfounders are well engaged in the 
enamelled hollow-ware branch, chiefly for the Australian market. 
The heavier branches of hardware are steadily recovering from the 
recent depression, and some tolerable orders have been received in 
the neighbourhood for various descriptions of railway ironwork. 
The lock trade is tolerably buoyant in the fine-plate branch, and 
the secure rim, mortice, and cabinet departinents are slowly im- 
proving. For tin toys the inquiries are much less numerous, some 
of the work people having this week been put to short time. The 
cut nail, edge tool, and steel toy branches are slowly reviving; but 
we are unable to report much improvement in the metal-ware 
trades. 

At Bilston the japanned ware makers have received a fair 
sprinkling of orders for baths, toilet-ware, and other articles 
suited to the summer trade. The tray makers are rather better 
employed in the cheaper qualities for export, but the general con- 
dition of the trade is by no means satisfactory. Messrs. Perry 
and Sons of Highfields, have manufactured a large train of chilled 
rolls, for the Garth Sheet Iron Company at Newport, in South 
Wales, which works will commence operations this week, and is 
one of the most extensive forges in that district. 

+ V y 


At illenhall the lock trade has 









4 } 
to some extent shared the 


| gradual improvement which has characterised the industries of the 


district. 

The railway plant and rolling stock makers of Wednesbury are 
busier than last described, principally for the Russian and East 
Indian markets, and the engineers anc nachinists are experiencing 

st ady in. provement in those branches of industry. The tube 
trade has somewhat improved in the gas and water branches since 
the more peaceful attitude displayed by the continental powers ; 





| but the general demand for tubes is below the rate of produc- 


tion. 

The trades of Darlaston are a shade better than last reported. 
A few orders have been received this week for nuts and screw 
bolts, both japanned and bright, and the manufacturers of railway 
spikes have more employment in the “ doghead” and ** twisted” 
branches of the trade. ‘The gunlock filers are tolerably busy, but 
no improvement is reported in prices. At the crescent there is a 
more favourable demand for wrought iron girders and continuous 
iron fencing. 

At Walsall the saddlers’ ironmongery trade is improving in the 
bit, spur, and stirrup branches, and the electro-platers and malleable 
ironfounders are rather busier than last reported. 

The leading industries of Tipton have slightly improved since 
our last notice, especially in the heavy hardware trades. The 
hinge makers and ironfounders also report rather more favourably 
of their respective branches. } 

The anvil makers of Stourbridge report business considerably 
under the average, and there is a limited demand for hammers, | 
vices, and brick irons. The spade and shovel trades, although a 
trifle better than last announced, are still depressed, and there is | 
not a very active inquiry for draining tools. 

At Dudley the chain and anchor makers are doing a quiet trade. 
Mr. Joseph Wright, engineer and machinist, has executed a trust 
deed for the benefit of his creditors, who have agreed to accept an 
immediate composition of 3s. in the pound. Mr. William Hollier, | 
ironfounder of Tipton, has been appointed trustee. 

The somewhat singular bankruptcy case of Woodhall and Warm- 
ington, ironmasters, also of Dudley, was again brought forward 
in the Birmingham Bankruptcy Court on Friday. It appears that | 
originally the bankrupts filed their own petition, and within two 


| days offered a composition of 3s. in the pound, which many of 
| their creditors agreed by signature to accept. 


In the case of bank- 
rupts filing their own petition the Act requires that a list of the 
creditors should be filed within three days, but this statement was 
not filed, and under ordinary circumstances, the petition would 
be dismissed. In this case, however, the commissioner declined to | 
dismiss the petition, and, upon appeal, his decision was confirmed. | 
The creditors who had signed the Keoment accepting the compo- | 
sition of 3s. in the pound now sought to prove their debts ~~ = 
bankruptcy. Mr. Motteram attended on behalf of the assignees, 
Mr. John Smith for creditors who had signed the composition deed, | 
and who now sought to prove; and Messrs. Griffin and Fitter for 
creditors who had not signed the deed, and. who desired to bind 
the composition creditors to the deed. The case of Mr. Lancaster, 
ironmaster, was first argued. He said that Messrs. Woodhall and 
Warmington owed him £348. They asked him to-accept a compo- 
sition of 3s. in the d, and he consented, provided the money 
was paid on the following Saturday. The money had never been 
paid or tendered.' Mr. John Smith contended. that as. the money 
was not forthcoming within the specified time the consenting 





creditors were released, and that the deed was void by reason of 
the parties being bankrupt at the time it was made. Mr. Griffin 
contended that the creditors under the circumstances could not 
prove having accepted of the composition, or if they were allowed 
to prove, it should only be to the t of the positi After 
a lengthened argument the Registrar said he would give his deci- 
sion at a future meeting. 

Seeing that out of the 1129 manufacturers in Birmingham only 
twenty-four names appear as supporters of the School of Art in 
that town, it is very satisfactory that Mr. S. C. Hall is to have a 
testimonial from Birmingham. In the past few days there has 
been on view at Messrs. Elki m’s a dessert service in the Pom- 
peian style of ornament, the whole carefully chased, parcel gilt, 
with the figures in oxidised silver, the dishes of stal flashed 
with ruby, elaborately engraved and cut. Three ‘Flamingo-like 
Cupidons, with scarf held in air, are introduced in the centre 
piece, which stands on a circular plateau,. on which is engraved 
the oe inscription:—‘‘ Presented by a number of the prin- 
cipal manufacturers and other inhabitants of Birmingham to 
Samuel Carter Hall, Esq., F.S.A., projector and editor of the Art 
Journal, in testimony of his unceasing labours for the advance- 
ment of art in connection with manufactures extending over a 
— of thirty years. May, 1867.” Mr. Hall merits this gift, for 

e was amongst the first to call public attention to the excellence 
of the art productions of Birmingham. 

We have been unable yet to learn that any general town 
arrangements have been made in Birmingham to assist in forward- 
ing the artisans of that town to Paris to make a business-like in- 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE Iron TRADE: Continental Prospects more Hopeful: Railway 
Projects : Advices from the East Indies : The Disclosures in Con- 
nection with the Home Railway Companies: Effect upon the Home 
Trade: Pig Iron Sales--T1x Piates: Slackening of Orders— 
THE CoAL TRADE: Scarcity of Tonnage still Complained of — 
HALF-YEABLY MEETING OF THE NEwport Dock Company —THE 
Caepce# CoLuirzry Dispute—THEe GartH SHEET Iron Com- 
PANY’S WORKS—SPECIAL MEETING OF THE TaFF VALE RAILWAY 
CoMPANY—TRADE OF THE SOUTH WALES PorTS—TERRIBLE 
OUTBURST OF GAS AT THE ABERCARNE COLLIERIES. 

It cannot be said that the iron trade shows any material alteration 
since last week’s report; the change, however, so far as it goes, is 
in favour of makers, The probable peaceful solution of the 
Luxemburg difficulty, and the more peaceful aspect of foreign 
affairs generally, have contributed towards a better feeling, which 
is likely to be further developed before long. It was remarked 
last week that extensive railway projects were in contemplation on 
the Continent, notably in Germany and Russia, and as to the 
latter there is no doubt that a large share of the orders will be 
sent to thiscountry. The German trade is more keenly competed 
for, and, excepting for certain qualities of iron, German and 
Belgian houses are able to secure the greater part of the contracts 
offered. The favourable tone in the advices from the East Indies 
is fully maintained, and there is every probability that the year 
will show considerable exports of railway iron to that quarter. 
With America business is just now flatter, and shipments are not 
equal to what they were at the commencement of the year. Had 
it not been for disclosure after disclosure in connection with 
the finances of some of the leading railway companies, the home 
trade would ere this have experienced a tangible degree of im- 
provement, and buyers would not be so extremely cautious about 
entering into transactions as they now are. It is well known that 
railways are the backbone of the home trade, and a cessation of 
demand on their part is immediately and generally felt, more 
especially in a district like South Wales, where the iron- 
masters are chiefly engaged in the production of rails. How 
long the present panic is actually to continue no one seems 
to be able to give a reliable opinion, but it is quite clear 
that it will take a long time to recover the confidence which has 
been so rulely shaken during the last twelve months. In pig iron 
sales are gradually getting more numerous, and, as remarked last 
week, stocks are not increasing, which is at least one consoling fea- 
ture. 

Tin plates are not selling so freely, and quotations tend in favour 
of buyers. This, it appears, arises mainly from a falling-off in the 
export inquiry. 

The favourable weather has brought a few vessels to the local 
ports, and coal shippers have been better employed than for several 
weeks past. Still there is not anything like adequate tonnage 
offered, and so long as coal freights remain so low, ships will con- 
tinue to be sent where they can be more profitably engaged. 

A favourable balance sheet was presented at the half-yearly 
meeting of the Newport Dock Company, held on Thursday. The 
revenue account showed an increase of £1306 as compared with 
the corresponding half-year, and the directors recommended pay- 
ment of the usual interest on the first preference shares, and that 
six months’ dividend should be paid on the second preference, 
leaving £363 to be carried forward. The report was adopted, 
and the dividends recommended declared. Mr. Cartwright 
said he questioned whether they would be able to de- 
clare a dividend on the second preference for the current half- 
year as the traffic had fallen off consequent on the depression of 
trade. The whole country had been overtrading during the last 
twenty years, and they were now realising the results of it. The 
docks earned 4} per cent. on the total capital last year, and had it 
not been for the arrears on the preference shares, the ordin 
shareholders would now be getting some return on their capital. 
In the half-year the exports of coal from the dock reached 219,894 
tons, as compared with 177,595 tons in the corresponding half-year, 
and iron 42,385 tons against 34,421 tons in the corresponding 
half-year. 

The adjourned summonses against seventeen of the men employed 
at the Coedce colliery, for leaving their work without notice, were 
heard before the Pontypridal magistrates on Wednesday. Mr. 





| Simons appeared, as before, for Mr. Williams, the contracting 


manager, and a Mr. Roberts, of Manchester, represented the defen- 
dants. The evidence was precisely the same as on previous 
occasions, but an attempt was made by Mr. Roberts to prove that 
Mr. Wales, the Government Inspector of Mines, had found fault 
with the management of the colliery, and that the engineman 
Jones, about whom the dispute had arisen, had caused an accident 
at the Plymouth works through incompetency. The magistrates 
having consulted, the defendants were each committed for fourteen 
days with hard labour. Mr. Roberts asked for a case, which after 
some discussion was granted on the following points:—-First, that 
the justices have no jurisdiction after the prosecutor had en- 
deavoured to deal with the case in a civil manner, by endeavour- 
ing to settle on payment of money; secondly, that there is no 
mutuality in the agreement; thirdly, that there is no proof of the 
rules, they not being signed by anybody; fourthly, that the rules 
do not form a contract with the prosecutor, but with the company. 
Pending a decision in the superior courts bail was taken in £1 
each for the appearance of the defendants when called upon. 

A start has been made at the Garth Sheet Iron Company’s 


Works, Rhinderin, Monmouthshire; the establishment will shortly 
be in full operation. 
A special meeting of the Taff Vale Railway Company was. held 


on Thursday week at Cardiff, Mr. James Poole in the chair. \ Mr. 
Kenway, the secretary, read the draft of a bill now before Parlia- 
ment, which provided for the construction of a short junction line 
from the present Taff Vale station at Merthyr to the Vale of 
Neath station in the same town. The Tuff Vale station is thence- 
forward to be used as a goods and traffic depot only, and the Vale 
of Neath station is to be the joint terminus of the-two railways. 
The bill was unanimously approved of. 
The returns of the trade of the South Wales ports for th 
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month of April and for the corresponding month last year were as 
follows:-— 
EXPORTS OF COAL. 


April, 1867. April, 1866. 


Tons. Tons. 
Cardiff .. os oe oe «+ 143,089 oe 66 se 152,896 
Newport... 2. 2 oc «+ 22,932 .. oe oe of o 33,163 
Swansea... «2 oc oo co 45,278 22 ce co oe co 58,834 
Lianelly .. oc oo oc co 12,806 co co co co 14,572 

SHIPMENTS COASTWISE, 
April, 1867. April, 1866 

Tons. Tons. 
Cardiff .. oo ce ce 73,202 2. oo ov - Si,044 
Newport... «+ o« co ee ce tos ee os, SO 
Swansea .. oe © 93,696 .. oe oe - 23,945 
EiGRGy cc cc ce (ce ce |=6(BATED ce ce ce ce co ]|=6 ST 


The rather large decrease in the returns as compared with last 
year was mainly attributable to the scarcity of tonnage. Cardiff 
also exported 11,613 tons iron and 4043 tons patent fuel; Newport 
16,497 tons iron, and Swansea 331 tons iron and 4144 tons patent 
fuel. 
good during the month, upwards of 10,000 tons having been cleared 
from Newport to America, and from Cardiff nearly 3000 tons. 
There were also iderable ship ts to Russia. 

On Wednesday, the 3rd inst., a terrible outburst of gas occurred 
at the Abercarne collieries, Monmouthshire, the property of the 
Ebbw Vale Company. From an investigation made by Mr. Brough, 





her Majesty’s Inspector of Mines, and Mr. Llewellyn Llewellwyn, | 


the manager of the collieries, the outburst was a remarkable 


one, both as regards the vastness and great force of the gas, and , 


the miraculous preservation of the lives of the 450 men and boys 
who were in the pit at the time of the occurrence. It appears 
that about nine o'clock on Wednesday morning a large blower of 
gas was struck in No. 4, west cross heading, and a large quautity 
was discharged with a noise like thunder. ‘Some idea of its volume 
and force may be gathered from the fact that it impelled from the 
face of the heading, which was only about 8ft. wide, from twenty 
to thirty tons of coal, besides pushing a tram over the plates a 
distance of thirty yards. So rapidly did the travel that it was 
down upon the men and boys before they fad time to escape, 
although every one, without stopping to pick up clothing or tools, 
scrambled to the pit’s bottom. The first batch of panic-stricken pit- 
men were met by Mr. Llewellyn, who was on his way to the west 
side workings of the pit, and who, at great personal danger, on 
learning what had occurred, went forward to ascertain the quality 
of the return air inside the first separating doors on the west side, 
and to prevent, if possible, the gas coming in contact with the 
flue. In this, fortunately, he succeeded; an explosion was thereby 
averted, and the men and boys got safely out of the pit. The gas 
filled a space of 1200 yards, with an average area of thirty-six 
yards. Its full force lasted for about ten minutes, and then 
decreased gradually. At four o'clock the officials were able to 
venture within ten yards of the heading, and describe the effects of 
the outburst then discernible as something terrible. A thorough 
examination of the entire workings was subsequently made, and 
all danger being over, the men resumed work at six o'clock on 
Thursday evening. Mr. Brough received intelligence of the occur- 
rence at about seven o’clock on Thursday evening when at New- 
port, and he at once started for the pit, where he remained until 
midnight, making a complete investigation. He satisfied himself 
that there was no danger remaining, and spoke in terms of high | 
commendation of the great courage displayed by the officials, and 
of the judicious measures taken by them. Many are of opinioa that | 
this eruption of gas was greater in amount than any that has ever 
yet occurred, the more, therefore, it redounds to the credit of all 
parties concerned in the colliery for having it. in a condition to 
encounter great contingencies. The owners, the managers, the 
sub-officers, the Government Inspector of the district, the work- 
men themselves, all deserve praise. A mistake, a panic, an 
imperfect lamp, and all would have been over, and the slaughter 
— have surpassed anything that probably has ever yet gone 
efore it. 








SCOTLAND : ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

THE GLascow Pic IRoN MARKET-—MANUFACTURED IRON—THE 
CoaL TRADE—LAUNCHES DURING THE Past WEEK— OPENING 
OF THE WINDMILLCROFT Dock, GLASGOW—SHIPBUILDING ON 
THE CLYDE. 

Pic iron has slightly improved during the past week, and prices 

are about 6d. per ton higher than our last. To-day (Wednesday) 

about 4000 tons were done at 52s. 3d. to 52s. 6d. cash, 52s. 6d. to 
52s. 9d. one month. Full quotations are as follows:—Pig iron, 
mixed Nos., warrants, 52s. 6d. to52s. 74d.; No. 1, g.m.b., 53s. 3d. 
to 53s. 6d.; No. 3, 52s. 3d. to 52s. 6d.; Gartsherrie, No. 1, 65s.; 

Coltness, No. 1, 64s.; Glengarnock (at Ardrossan), No. 1, 6ls. 

The shipments of the week are still greatly in excess of the cor- 

responding week of last year. : 

In manufactured iron the market is quiet, with scarcely any 
change. Prices same as quoted last week. | 

Coals have been in fair request during the past week, but prices 
are not so firm, and a slight reduction has taken place, as will - 
appear'from the following rates:—Coals: Main and common hard, 
for shipping, per ton of 20cwt., laid down, 6s. 9d. to 7s. 3d.; best 
splint, do., 7s. 9d. to 8s.; Wishaw household, for shipping, 7s. 6d. 
to 8s.; dross laid down, 3s. 6d. to 6s.; household, best quality, 
delivered, per wagon of 24 cwt., 10s. to 12s. 6d.; second qualities, 
per do., 9s, to 12s.; quarter best quality, delivered, per wagon, 
13s.; steamboat, per 24 cwt., 10s. 6d. to 12s. The advices of coal 
shipments at the principal ports still show an amount greatly in 
excess of the corresponding week of last year. 

On Monday afternoon Messrs. William Denny and Brothers 
launched from their south building yard a splendid iron screw 
steamer of 2167 tons, builders’ measurement. This fine vessel is | 
the property of the Peninsular and Oriental Steam Navigation 
Company, and is to be fitted with engines of 500-horse power. | 
Except in being of somewhat greater tonnage, she is in all respects 
the same as the Bangalore, recently launched by the same builders 
for the company named. Miss Steele, daughter of Mr. Sheriff | 
Steele, of Westonlee, performed the ceremony of naming the 
vessel the Sumatra. We may mention that this is the largest 
vessel built by Messrs. William Denny and Brothers, and the last 
they will send out from their present building yard, from which, 
as recently noticed, they are about to remove, temporarily, to a 
leased yard, and permanently to an extensive new one belonging 
to the firm, and now in the course of being put in order. On 
Tuesday afternoon Messrs. Archibald McMillan and Son launched 
from their building-yard a handsome wooden sailing ship of about 
700 tons, builders’ measurement. This vessel forms an addition to 
the large fleet of John Kerr, Esq., Greenock, and is named the 
Trochrague, after the estate in Ayrshire of her owner. 

Last Tuesday morning Messrs. Thos, Wingate and Co. launched 
from their yard at Whiteinch a screw hopper ballast barge, of 400 
tons builders’ measurement, and 40-horse power, for the River 
Tyne Improvement Commissioners. She is to be fitted with a 
patent hydraulic crane by Sir W. G. Armstrong and Co. 

Messrs. Dobie and Co. launched on Wednesday from their 
building-yard a finely-modelled iron sailing barque of 541 tons, 
named the Bal ,. owned by Messrs. D, and J. Sproat, of Kirk- 
cudbright. The Balcarry is specially built for the West Coast 
trade, and immediately takes her berth for Val iso. 

Messrs. — Elder, and Co. ioamiieal from their ship- 
building-yard at Fairfield, Govan, on Thursday, the Normandy, a 
screw steamship of 591 tons builders’ measurement, and 60-horse 
power perenne of the following dimensions :— Length over all, 
180ft.; breadth, 26ft.; and depth (moulded) 18ft. 7in. She is 
intended for the East Coast and Baltic trade. 


The demand for iron from the United States was tolerably | 


| motion the machinery presented a very striking appearance. 


| intended new station in Ranelagh-street; 


Lochlomond, which is intended for the Glasgow and Dumbarton 
trade. She is owned by Peter Denny, Esq., but it is probable she 
will be purchased by the new steamboat company. 

A hand iron sch 
that material at Grangemouth, was launched from Messrs. Adam- 
son and Co.’s building-yard at that port on Thursday. 
named the Penguin, and has been purchased by Mr. John F. G. 
Kincaid, Quarry Bank, Greenock, for the River Plate trade. 

On Saturday Messrs, Blackwood and Gordon launched from their 
shipbuilding yard a very fine-looking screw steamer of 2000 tons, 
builders’ measurement, named the Leith, the largest, we under- 
stand, that has been launched within Port Glasgow. She is the 
property of Messrs. D. McGregor and Co., Leith, and is intended 
for the Leith and Baltic trade. 

On Wednesday the new tidal basin at Windmillcroft was for- 
mally opened by the entrance of one of the Clyde Trustees’ dredg- 
ing machines, for the purpose of completing the excavation. 
portion of the old quay wall facing the harbour has been almost 
| completely removed, the blasting of the remainder is being pro- 
| ceeded with, and from the vigorous way in which the operations 
| of dredging will be carried on it is expected that vessels will to 
some extent be admitted to the dock in about four months. The 
j dock will be of incalculable advantage to the shipping interest in 
largely relieving our over-crowded wharves, and from its proxi- 
mity to the centre of the city, in cheapening the cartage of goods. 

Shipbuilding on the Clyde shows no better prospects now than 
it did several months ago. There have been a few orders received 
during the month, but these are unequal to the work being put 
out of hands, and in many of the yards a few hands have been 

aid off almost weekly. The prospects of the shipbuilding trade 
or this summer are very dull, and with provisions rising in price 
— hardships must be felt by many of the artisans on the 
Clyde. 
' ‘The numbers and tonnage of vessels launched during the month 
and four months ending 30th April, as compared with correspond- 
ing months and four months in previous years are as follows :— 








1865. 1866. 1867. 
Vessels. Tons. Vessels. Tons. Vessels. Tons. 
Months 38 16,500 35 12,000 20 = 9,700 
Four Months 90 53,500 92 44,000 68 44,100 


Messrs. W. and A. McOnie, engineers, Scotland-street, Glasgow, 
are at present despatching to a sugar plantation in Peru a very 
large set of cane-crushing machinery. It is arranged in the im- 
proved way, and consists of three principal sections, namely, steam 
engine, cane mill, and connecting gear. The engine is of the six 
column or beam form, high pressure, having a cylinder of 24in. 
diameter by 4ft. stroke, to work to 80 or 100-horse power. The 
sugar mill is of the well-known three-roller kind, rollers 32in. 
diameter by 6}ft. long, and fitted with what is known to planters 
as cane and megass carriers, the former for feeding in the cane to 
the mill for having the juice expressed by the powerful rollers, 
the latter for carrying off the canes, which are then called megass, 
to be used as fuel to boil the juice into sugar. The main gearing 
stands between the engine and sugar-cane mill, and consists of a 
massive compound arrangement of wheels, to. reduce the speed 
from the engine running forty strokes per minute till the mill 
rollers make only two revolutions. The several portions —engine, 
gear, and cane mill—are each fitted in massive bed frames, placed 
on the same level; and’ when the whole ‘was in the usual working 
This 
set of sugar machinery, with all its accompaniments, weighs some 
150 tons, and is to be shipped direct from the harbour to Layam- 
begue, a port in Peru. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LiveRPOOL: The Dock Approaches: The Great Eastern (s.): New 
Railway Station: The Cunard and Inman Steamers: Dutch 
Steam Shipping—GREAT NORTHERN RAILWaAy: New Station at 
Wakefield — NortH-EasteRN District: The 
Trade; Hartlepool; Iron Shipbuilding at Jarrow 





, the first sailing vessel ever built of | 


She was | 


| 


| connection with the extension of the Halifax Waterworks. 


chairs has been secured by Cleveland firms, but 14,000 tons of rails 
which former part of the same contract, have been contracted foy- 
by Welsh houses. The Hartlepool Port and Harbour Commis. 
sioners have appointed a ——— to wait upon the directors of 
the North-Eastern Railway Company to conferand arrange with that 
body as to the best steps to be taken for improving the entrances 
to the two harbours by dredging cr otherwise. Mr. T. E. Harrison 
C.E., has reported to the commissioners that certain works con’ 
templated can be executed for £200,000. Iron shipbuilding at 
Jarrow is reviving. Messrs. Palmer have been comiissioned to 
build a large yacht for Lord Clarence Paget. Messrs. Palmer haye 
been invited by the Government to tender for one or two large 
armour-plated screw vessels. 

At Sheffield trade continues somewhat dull. There is stil] 
however, a pretty good demand for steel for manufacturing pur. 
poses and for all descriptions of railway material. The heavy iron 


A | trade is also more active, although the orders received for stee) 


armour plates are not numerous or large. 

A deputation of members from the following firms had an inter. 
view with Mr. Walpole, at the Home Office, yesterday week to 
oppose the extension of the Factory Acts to the engineering 
machine-making, boiler-making, and metal-founding trades — 
Sharp, Stewart, and Co.; Parr, Curtis, and Madeley; J. Harrison 
and Co.; Mather and Platt; Peel, Williams, and Peel; Beyer 
Peacock, and Co.; Musgrave and Sons; Wren and Hopkinson; E. 
Bellhouse and Co. ; Darling and Sellers; Clapham and Rollers; Ww. 
Dickinson and Son; Lees and Beard; and J. and E. Wood. These 
firms employ in the aggregate upwards of 9,000 hands. 

The state of the shafts at the Oaks colliery is satisfactory, but 
there is no immediate prospect of their being unsealed. ‘There 
has been only a moderate amount of business doing in the South 
Yorkshire coal trade; a full average tonnage for the season has 
been forwarded, however, by the Great Northern. To Lancashire, 
vid the Manchester, Sheffield, and Lincolnshire Railway, there has 
been a fair tonnage of slack and engine fuel forwarded. There 
has been more doing in steam coal for Hull, Goole, and Grimsby, 
and the steamers from the first-named place have taken in their 
— for the commencement of their trips to the north of 
Europe. 

The Bradford Canal, which has long been a nuisance to the 
town, has been closed in consequence of Chancery proceedings. 

The first sod of a new reservoir has been cut at Mixenden in 
The 


| capacity of the reservoir will be about 100,000,000 gallons, and 
the cost of it about £20,000. 


At a meeting of the Manchester Geological Society, last week, 


| the chairman read a letter from Messrs. Lees Brothers, of Victoria 





Cleveland Tron | 
STATE OF | 


TRADE AT SHEFFIELD- THE IRON TRADE AND THE LABOUR | 


QuEsTION —SovutH YORKSHIRE—BRaprorD CaNat--HA.irax 
WATERWORKS—MANCHESTER GEOLOGICAL SocreETY—MIDLAND 
Raitway: Wennington and Carnforth Branch—SteamM Suir- 
BUILDING AT HULL. 
A MODEL has been prepared showing the plan of Mr. C. F. Lyster, 
engineer of the Mersey Docks and Harbour Board, for the proposed 
new dock approaches at Liverpool. The leading features of the 
plan are the filling up of the St. George’s Basin, the entire re- 


construction ‘of St. George’s Dock, Man Island, and the Bridge- | 


water Basin; the pulling down of the Goree piazzas and the 
construction of anew high level road along the line of Strand- 
street to join the high level approach to the landing-stage, which 
will be approached from the heart of the town by a broad road 
running - to the south side of the old church, near the site of 
the present high level footway. The great objection to all this 
scheme is its heavy cost, especially in the eee state of the 
Dock’s Board’s finances, that Tedy having its hands full at present. 
The model, we may add, was made by Mr. C. N. Thwaite, of 
London. The last trip of the Great Eastern across the Atlantic 
appears to have been a dead pecuniary failure. No funds were 
forthcoming at the close of last week to pay either the tradesmen 
who refitted the ship, or the seamen who navigated her. On 
Saturday, the ship’s crew congregated in Castle-street, Liverpool, 
round the office of the Great Ship Company, and were very 
persistent in their demiands for their wages. e Manchester, 
Sheffield, and Lincolnshire, the Great Northern, and the Midland 
Railway Companies are about to proceed at once with their 
the Parliamentary 
powers for the acquisition of land expiring in July. The new 


| direct Liverpool and Manchester Railway, which will have its 


terminus at the Ranelagh-street station, is being rapidly pushed 
forward. Mr. D. McIver has published the following comparative 
statement showing the average time occupied by the voyages of 
the Cunard and Inman steamers:— 


OUTWARDS, 1866. INWARDS, 1866. 
D. 


D. H. M. H. M. 
Inman line .. «- «- J1 22 39 Inmmaniline.. .. .. 10 13 9 
Cunard line .. 10 Wk 34 Cunard line - 9 4& DD 
Seas ] = 

Difference in favour of Difference in favour of 
Canard line ... «- fl 5 Cun line . 1 8 


Mr. McIver states that in 1865 the difference in favour of the 
Cunard line was as follows :—Outwards, 2 hours 3 min. 17 sec.; 
homewards, 1 hour 13 min. 55 sec. The iron-plated screw steam 
ram De Valk, belonging to the Netherlands’ royal navy, has 
arrived in the Me: from the Texel with sea stores for the iron- 
plated turret ram I 
navy by Messrs. Laird Brothers, of Birkenhead. 

The Great-Northern Railway Company have opened a large and 
handsome passenger station at Westgate, Wakefield. Bridges 
have had to be constructed to carry four lines of railway, and two 
platforms over Westgate and Back-lane. The Westgate bridge is 
of wrought iron, eighty feet span. A vast goods warehouse has 
been constructed, which will afford storage and loading space of 
The passenger station is a highly ornamental 


upwards of an acre. 
: The cost of the passenger station 


building; in‘ the Italian style. 


inz Hendrik, just completed for the same | 








Mills, Droylesden, respecting a discussion at a previous meeting 
of the society on the extinction of fires in coal-mines. Messrs. 
Lees suggested the use ot steam. Mr. Dickinson said he had 
known instances where steam had been applied for the purpose, 
and under certain circumstances it was successful. Mr, Knowles 
said where fire had got well hold of coal steam was not of much 
use. The chairman said the ditticulty was to find a means of 
extinguishing fires of many years’ standing. 

A new branch of the Midland Railway between Wennington and 
Carnforth is now completed, and is expected to be opened for 
passenger traftic June Ist. By this branch direct communication 
between Yorkshire and the Furness iron ore district will 
obtained. 

Messrs. C. and W. Earle, of Hull, have launched a screw 
steamer named the Sultan. This fine vessel has been built for 
Messrs. Gee, and Co., of Hull, and is specially constructed to carry 
a large cargo up to the Custom- House Quay, St. Petersburg, with 
a light draught of water. Her length between perpendiculars is 
210ft., and 31ft. 3in. beam. She is classed Al at Lloyd’s for nine 
years, and her engines are of i10-horse power. 


CURRENT OF METALS, 
























PRICES 
1867. 1866. 
‘OPPER—British—cake andtile, £ 8. do £5. d,/ £2 8.4. £8 @ 
PCT tON scccccccseceeees | 75 0 0.. 80 0 0) 85 O 0.. 86 0 0 
Best selected.cccccccccccccce | 80 10 0.. 82 09 0] 87 0 @.. 89 0 O 
GE cccovcctcndedenccncese|] OO @ Oe BE 8 0) 8 0 6. 4-4 0 
Bottom. ccccccccccccccccccs | S86 O @.. 88 0 0] 95 © 0..96 0 0 
Australian, per ton........5. | 30 0 0.. 87 0 0 86 0 0..9 0 ¢ 
North American ....cc.e000e| 9 0 0.. 0 9 0) 000... 0 0 0 
Spanish Cake ..cccccccecees | 13 9 01. 74 0 0) 89 0 0. 81 0 O 
Slab. for prod. 96 percent. ..| 71 10 0.. 0 0 0) 79 0 0.. 80 0 0 
YELLOW METAL, per lb. . | © @ 7 007%] 907 00 8 
TRON, Pig in Scotland, ton. -| 212 6 cash | 216 O cash. 
Bar, Welsh, in London . -| 615 0. 7 0 0) 715 0... 8 0 0 
aeSecccccee| 515 0, 6 0 Of 6.15 0.. 0 0 O 
Btaffordshire../ 710 0.. 715 0) 810 0.. 815 0 
Rail, in Wales ...-++++ . 517 6.. 6 6 0} 615 0... g 0 0 
Sheets, single in London a 910 0.. 0 0 0| 1010 0.. 0 0 0 
Hoops, first quality. .| 810 0. 0 0 0 910 0. 915 0 
Nailrods..... .| 710 0. 715 0} 810 0. 815 0 
Swed! eocccccccccce .|10 2 6.. 1010 Of 11 5 0. 11 15 0 
LEAD, Pig, Foreign, per ton 1915 0.. 0 0 0| 20 5 6, 20 10 
lish, W. B.. eam 21:17 6.. 22 0 0) 2210 0,, 2215 0 
20 0 0.. 20 5 O} #1 0 0... 81 7 € 
2015 0. 21 0 0 22 0 0... 0 0 0 
300. 000'/% 0 6. 00 0 
21 0 6.. 21 5 0] 23 5 0... 2210 0 
} 29 0 0.. 29 10 0} 31:10 0.. 32 0 0 
|} 28 0 0., 30 0 O| 31 0 O., 32:10 0 
2 0 0. 0 0 9 415 0.. 25 0 0 
QUICKSILVER, per bot. | 617 0.. 0 0 9) 700. 00 0 
SPELTER, Silesian, per ton. -| 28 0 0.. 0 0 0] 2300. 00 0 
English sheet ..+.ssesseoee | 26:10 0.. 27 0 0) 30 00. 000 
te zinc, powder....e..0..| 9 0 0.. 0 : 0) : : 08 : : : 
E wi fi tt scccccee 000... 0 0 oe 
OMe rerececneen, 1.8 © O90. 9 O © 8-&. Oe 9 
TIN, Banca, per cwt .cccccooee| 411 O.. 41110) 319 0., 4 0 0 
Straits, fine—cash ..........| 4 419%. 4 5 6} 316 0.. 317 0 
Prompt 3 months ........| 4 510.. 4 6 0/ 318 0. 0 0 0 
English DIOCKS ...scecsecees 48%. 490) 430. 000 
Bats cccccccccesccscesess 49 0. 410 0| 460. 00 0 
Refined, in ot OO Gee O88 1 O79 Re OO SO 
TINPLATES, per bx of 225 
diiccesisedennst SS $00 18 198 
IX dittO.ccccccccccccccceccs 110 6.. 112 Of 112 0.. 113 0 
IC charcoal ..sescceees 110 0.. 112 6] 112 6. 113 6 
TX ditto. .ceccccccccccccsces 116 0.. 117 6| 118 6. 119 6 
PRICES CURRENT OF TIMBER. 
1867. 1866. 1867. 1866. 
Per load— £02 6/24 © £2 Perlosd— 2e0e460,486¢4 
Teak  ....-++++e+e 9 0 10 20 | 11 10 12 10 | Yel-pine, per reduced ©. j 
Quebec, red pine .. 3 0 410) 3 5 415) , Ist quality 17 019 10) 17 10 20 0 
yellow pine... 215 4 0| 215.310 | Qnd do... 13 013 10 1210 14 10 
St. John’s N.B,yel.. 0 0 0 O| © O O O || Archangel, yellow. 11 1012 0 19 013 lv 
:. 5 5 6 0| 5 O 510 | St Petersburg yel. 10 1011 0) 10 1012 0 
310 410] 4 5 415 | Finland ........ 8 0 9 0) 8 O10 0 
120 00 0] 0 0 O O | Memel ........46 0000/0000 
7310 5 0| 310 5 0 || Gothenburg, sel... 8 01010) 9 O31 0 
+310 6 0| 310 6 0 white 8 0 910] 8 0 9 0 
32 0 8 0| 2 5 810 ||Gefie, yellow...... 9 O11 0/10 OL O 
.3 0 310| 3 0 310 —_ Bact Ihegtedin 
.3 0 3 5| 3 5 3 16 || Christiania,per 
| oe 115.2 3 3 8 910 Tan. by 3 by 9 16 022 0/18 093 0 
$ 0 6.0| 50 6 0 | Deck plant, Dui 
, Dn 
56 0010.0 6.6| pramin..7 0 1 @ 02826 
410 5 0] 510 6 10 | Staves, per standard M. 
610 710] 7 0 8 0.| Quebec pipe...... 80 090 0 80 085 0 
Rete Acepruce 14's 21°20 | 18 1019 0 || Baltic ere oe 4 e ee 
0 
ieee Brere 13 10 15 39 13015 0.| pip) ccs. } 150 0 180 @ 1700 190 0 


will be £60,000; and the goods station wiil cost an equal amount. | 


The constructor is Mr. A. Neill, of Bradford; the engineer Mr. J. 
Fraser, C:E., of Leeds. 

The Cleveland pig iron trade has somewhat improved; the 
demand on continental account has not been so great, but this is 
due to the state of continental politics; the — on home 

nt has i d. The mills and forges of the district are 








On Thursday forenoon Messrs, Archibald Denny and Co., Dum- 
barton, launched a handsome river paddle-steamer, named the 


not making ‘more than three or four days per week as arule. The 
engineerizig works are pretty 


busy. An extensive order for railway 


| other works succeeded. 








THE PROGRESS OF THE Mont Cents TuNNEL.—The following 
data as to the progress of this undertaking may be as 
strictly accurate :—On the 8th March, at 2476 metres from nort. 
(French) end, the quartz was pierced through. Dolomitré and 
In the latter half of March 38 metres 
were pierced, against 9 metres for the same period through quartz, 
or 41 metres in the schist of Bardonnéche, from the Italian end. 
The total length pierced from both ends to Ist April, was 6647 °35 
metres, leaving 5572°65 metres to be pierced. 
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THE FRENCH INTERNATIONAL EXHIBITION. 
Last week we ended our article on the park of the 
Paris Exhibition as we left the English cottage or testing- 
house. ‘To have ventured on to the boiler-house might 
have been a dangerous experiment then, for the ther- 
mometer was in the habit of ranging between 90 deg, and 
95 deg. in the shade during the afternoons of the early 
part of last week, and to have — to this tem- 
perature even the small amount o caloric escaping from 
the well-clothed Galloway boilers would have been an 
“out-of-the-frying-pan-into-the-fire” performance whichany 
steady-going Englishman would naturally avoid. But for 
the last three days, “Von changé tout cela,” a heavy 
murky sky, a cool wind, and torrents of rain_have 
succeeded to a short-lived summer of ten days. We are 
not much disposed to be superstitious, but we cannot help 
connecting the return of pre-April weather with a renewed 
attempt to re-establish the unfortunate green canopies 
which were blown from their poles shortly after the open- 
ing of the Exhibition. One of them was placed a day or 
two ago just inside the grand entrance, and forthwith 
down came the rain. To be sure former experience had 
been made use of, and the shower-bath performance which 
it indulged in was of a more regular character. Four 
small pipes had been placed just where the four festoons 
or bags were situated, so that the water, instead of getting 
out where it could, poured down in as many constant 
streams on to the main roadway, where they washed away 
all the gravel and sand at the points where they fell and 
displayed the substratum for the admiration of entering | 
visitors. So effectual is the downpour, that the wheel- | 
chairmen—of which there are numbers in the Exhibition — | 
have availed themselves of the opportunity for giving | 
their vehicles a good washing under it. In passing from 
the testing-house to the boilers, our own little edifice may | 
he seen. Eve n before the opening of the Exhibition we found } 
so much inconvenience arise from having no rendezvous for | 
our representatives and draughtsmen, as well as for | 
answers to inquiries from exhibitors and subscribers, that | 
we at once prepared for the establishment of the office, 
using the interior of Messrs. Bunnett and Co.’s exhibit of | 
shutters and jalousies. We think our friends visiting | 
Paris will have no difficulty in finding us here, where we | 
hope they will always be able to obtain satisfactory | 
answers to any inquiries they may wish to make. 
The terra-cotta temple over the English boilers, with its 
imitation Indian roof, is now completed, and with the ex- | 
ception of the defective connection between the roof and 
the columnus—dangerous in the case of lateral strain from 
high winds—no one can have any fault to find with it. The | 
columns themselves are beautiful pieces of workmanship, 
and similar ones have been tested to bear a downward | 
crushing strain of twenty tons each, so that they would 
bear up the structure of the roof perpendicularly if it | 
were all of stone instead of timber framework. This 
framework has now been sheeted in with canvas painted 
light yellow, the external roof and domes being white. 
This form of open shed, surrounded by a handsome terra- 
cotta balustrade, has a great advantage over any of the | 
other boiler-bouses in the Champ de Mars, from the fact | 
that it really exhibits the boilers beneath it without giving | 
visitors the trouble of entering cramped and stuffy build- 
ings to be able really to inspect the working boilers. | 
Three of our English firms are represented in this building, 
viz., Messrs. Galloway and Sons of Manchester, Messrs. | 
Howard of Bedford, and Messrs, Hayward, Tyler and Co, 
As the different forms of boilers made by these three well- 
known firms are already familiar to our readers from 
descriptions of them already viven, any further notice of 
them here would be unnecessary. Galloway’s three large 
boilers have thus far supplied the steam required for the 
English machinery inthe Exhibition. Howard's have only 
just been completed, and Hayward Tyler, and Co.’s, though 
completed, have not yet heen set to work, owing to some | 
unexplainea misunderstanding with the Commission. 

These boilers are fed by a large Giffard’s injector, a 
donkey engine by Carrett, Marshall, and Co, one of 
Brown and Wilson’s neat little pumps, and a very similar 
one hy Appleby Brothers. 

Returning towards the south-western angle of the park 
so as to take in rotation all the buildings of interest, the 
first in order is that containing Mr. Philander Shaw’s hot- 
air engine, which is one of the most attractive objects in 
this part of the park. Substituting a multitubular regene- 
rator for the wire network of the Ericsson system, pro- | 
viding for the complete isolation of the piston from the 
products of combustion which he passes through the 
cylinder, surrounding all his valves with water jackets, 
and introducing many minor improvements, Mr. Shaw 
has made several steps in advance in the substitution of 
heated air for steam as a means of developing power. By 
drawings in course of preparation we shall shortly illustrate 
this engine, which has a fair title to be described as one of 
the novelties in the Paris Exhibition. 

We are now moving along the line dividing England 
from America, and just within the boundary of the latter 
are to be observed a particularly neat and simple wooden 
school-house, and a really pretty cottage in the same ma- 
terial, not yet quite finished, both having been sent over 
from the United States in numbered parts ready for 
erection, Though by no means so elaborate in ornament as 
some of the Franco-Swiss buildings, there is a simplicity 
and a reality about these edifices which stamps them as 
more suited for the emigrant and for exportation than 
their more ornate competitors. There is yet another 
smaller American house a little farther on, possessing the 
same characteristics as those we have described. Within it 
is a very large baker’s oven erected by Mr. 8. J. Bacon, of 
Boston, U.S., within which a revolving wheel, with shelves 
not unlike a treadmill, is applied for the purpose of facili- 
tating thecontinuous baking of bread in the same oven. The 
wheel, with its shelvesholding the bread, is turned bya small 
steam engine, which, with its cast-iron water-tube boiler, is | 
made by J. S. Clogston of Boston. We confess we are at a | 
loss to see how it can pay to substitute steam power for a 
part of the manual labour employed in taking in and out 











| railway on which their machinery travels. 


| of ;;';5 for length, ,\; 





batches of bread. There are also in the same building 
dough mixers and biscuit-baking machines by M‘Collum 
of Boston, and Flint and Hall of New York. This part 
of the American park is separated from its principal an- 
nexes, which we shal! not be able to reach in this article, 
by several Eastern nations, through whose territory we are 
now passing. Very few of their buildings come within 
our proper province of description, though we shall venture 
to exceed strict engineering limits hereafter in order to 
notice Egypt and some other interesting subjects which 
we now see in the distance to our left. A hideously ugly 
building, as yet unfinished, represents, we are told, a Rou- 
manian kiosk; our own impression has always been that 
such edifices were churches, but the French workmen em- 
ployed at it seem to flatter themselves that they are erect- 





ing a temple to Venus; from the manners and customs of | 


the pleasure-loving people whom Prince Charles of Hohen- 
zollern has lately gone to rule over we are inclined to think 
their rendering of the word might in this case be the most 
appropriate, On the opposite side of the road—for east and 
west here touch one another—is an object which, like Mal- 
brook’s helmet, sung of by Father Prout, “ fills all who see it 
with terror;’ it is no less than a full size copy, in board 
and painted brown paper, of the Mexican temple for human 
sacrifice of Xochicalco, appropriately adorned with plaster 
skulls. We are unfortunately not acquainted with the 
language of the ancient Mexican race, and are therefore 
obliged to content ourselves with a “free translation,” and 
assume that the real meaning of the word can only have 
been “nasty nasty,” that is to say, if it correctly expressed 
the external appearance and internal use of the 
cumbrous square abomination which the indefatigable 
M. Leon M¢hédin has imported from the land of 
the Aztecs. We have passed, however, a_ building 
which fully makes up in engineering interest for the want 
of it in those to which we have alluded. Perhaps there 
never was a more complete practical illustration of a 
distant work than that which M. Lesseps has given of the 
Suez Canal operations. Wishing him every success in a 





| scheme which has yet untold difficulties to encounter, we 


cannot but admire the admirable way in which he has 
now brought the works undertaken for its execution before 
the public. On entering the spacious room devoted to 
this exhibition we are shown a model of the Isthmus of 
Suez on a scale of —4,,, the heights being comparatively 
exaggerated 60 to 1, the width of the canal 6 to 1, and size 
of the towns 2 to 1. Beyond it is a model of a section of 
the canal on a larger scale, viz., of the natural size. 
On the surface of the canal are models of the various boats 
and dredgers used in the work, some of which we have 
already described. A large steam dredger in the centre of 
the canal raises the sand which it scrapes from the bottom, 
to a long shoot supported on a lattice girder which reaches 
far out on to the side bank, where the stuff is to be 
deposited. This girder is supported at its middle by a 
barge stayed off from the dredge-beat, and the sand, as 





| deposited in the channel above is dragged along it to the 


shore by scrapers mounted on endléssspitch-chains. At 


| another point on the piece of canal fpnesented in the 


model is a barge moored near the opposite bank and 
supporting one end of another lattice girder, ihe other end 
of which rests on the highest point of the bank. This 
cirder has two pairs of rails laid one above another at its 
upper edge, along which small tipping wagon frames are 





drawn by chains from an engine and winding gear in the 


harge. A lighter outside the barge has brought a load of 
square boxes or buckets filled with sand, which are succes- 


| sively elevated, placed on the tipping trucks, run into land, 
|} and tipped in their required position. 


These two models 
occupy the entire central space of the room. To the left of the 
door on entering is a land locomotive dredger, working on 
a gauge of double the ordinary width, and delivering the 
sand which it raises into wagons running on a parallel line 
of rails. The dredge buckets are carried on framework 
descending at a slope nearly to the water’s edge below the 
The use of this 
apparatus appears to be to level and form material roughly 


| deposited by the floating dredgers just described, There is 


another model of a central section of the canal on a scale 
for width, and ;!, for height. 
There are models of the ports of Suez and Port Said, as 
well as of Ismaila on the Central Lake, and one of the 
waterworks at Laperon, for the distribution of irrigating 
water from the Sweet Water Canal—designs of two light- 
houses for the ports by M. Dubarry, several pictures, and 
photographs without end; besides which there are ranged 
round the walls cases containing specimens of rocks, fossils, 
and objects in natural history peculiar to the district. 
Behind is a large circular room in process of decoration, in 
which a panorama will shortly be exhibited. Pursuing 
our walk towards the western angle of the “ Cercle Inter- 
national,” which point we reached in our last number, 
coming directly from the main avenue we find ourselves 
again in a region of French exhibitors. Here is a machine 
for sweeping the streets, similar to some tried lopg ago in 
London, but which appear to succeed much better on the 
smoothly rolled roadways of Paris. Besides, it is an 
evidently untried apparatus for sweeping up and carrying 
away the mud at the same time. We cannot say that, 
from its appearance, we should take it to be either an 
efficient or a perfected machine. Here is the region of 
building materials, and M. Lafarge du Tiel, in the Ardéche, 
exhibits many specimens of concretes made with his 
hydraulic lime. One block, 56in. in section, is shown sus- 
taining a weight of three tons. A voluminous catalogue, 
giving the constitution of his various artificial stones and 
cements, contains much information interesting to the civil 
engineer. ‘There are several other makers of Roman and 
Portland cements, including Demarle, Lonqu¢ty, and Co., of 
Boulogne-sur-Mer, whose productions received a medal at 
the Paris Exhibition of 1855, There are several samples of 
the square, framed, building hoists now universal in Paris. 
We noticed a particularly ingenious winch, something on 
the principle of the patent ship’s windlass, for obtaining a 
continuous hoist from the reciprocating lever or hand-spike 
motion. This is the patent of MM. Larez and Decaux, of 
the Rue St. Maur, Paris. <A lever of the first order acts 





| of it is scarcely worth mentioning now. 


through a short connecting rod on a perpendicular rack 
with teeth at both sides, into which two small equal 
pinions gear; one of these pinions has a ratchet which 
causes it to hold and drive the shaft, forming its axis on 
the up stroke of the ratchet, and turn loosely on the 
axis on the down stroke. The ratchet on the other pulley 
which works on the opposite side of the rack, has a ratchet 
which make it drive on the down stroke and turn loose on 
the up stroke. Each of the shafts of these pinions has a 
pinion of similar size staked on its other end and gearing 
into the spur wheel of the winch barrel. This barrel con- 
sists simply of a segment drum taking the chain links. It 
will be easily seen that by means of the two pinions with 
opposed ratchets the motion of the spur and segment 
wheel are made continuous, part of a turn being made by 
the down stroke of the lever as well as the up stroke. We 
should rather say that the motion was an intermittent con- 
tinuous one, for, of course, the spur wheel halts as the lever 
turns each end of its stroke. By an exceedingly simple 
arrangement the fulcrum of the lever is made movable, so 
that by merely sliding a block along a square bar the power 
of a man on the lever canbe multiplied or diminished within 
very wide limits. Close to this machine is what is called 
the “automatic parachute bernier,” demonstrating the 
impossibility of all fall (Pimpossibilité de toute chite), but 
in what the impossibility consisted, except it were in a 
pair of little cable stoppers placed over the upper pulleys of 
the lift, we were unable to make out. If the chain broke 
anywhere but in the first “ part” of the “fall” there is 


nothing to prevent the weight going by the run, A 
collection of fire-escapes, close at hand, are of very 
primitive construction; fortunately for the French they 
seem to have much less use for such apparatus than 
we have. A fire, as far as we can see, very seldom takes 
place. A very large body of “ Sappeurs-pompiers” (fire- 
men) is maintained at the public expense, and fire insu- 
rance is proportionately low. The latter advantage, how- 


ever, is not participated in by the exhibitors, who have 
sen charged at the enormous rate of one half per cent. 
Near here is a fine 30-ton-railway weighbridge, by Orcel 
and Co., of Lyons; and amongst this rather heterogeneous 
collection is a stall exhibiting sections of timber cut from 
piles in several French harbours, and protected from the 
ravages of marine insects by creosoting. Where the in- 
jection has penetrated to the very centre of the timber it 
has evidently had the desired effect, but where even the 
smallest circle at the centre has not been reached by the 
tar it has been bored into at some point or other and eaten 
away. ‘The circular end of a church roof framing alto- 
gether in wrought iron rises from the midst of the various 
building materials rather promiscuously huddled together 
in this part of the park. it is by M. Lachambre, of Paris, 
and is a well-conceived design, though we think the prin- 
cipals quite unnecessarily heavy for the span to which they 
are applied. They may, however, be intended for a much 
wider one, and only have been placed as they are from 
want of sufficient room. There is no wood whatever used 
in this roof, the laths being formed of very small channel 
irons, on which the slates are hung with copper wire. The 
rafters are 3in. T bars, the purlins Gin. deck beams, and 
the principals, which are spaced on the wall-plates about 
10ft. apart, are boiler-plate beams, 15in. deep at the base, 
tapering, as well as we could see, to about Gin. under the 
ridge, and stiffened with double 2}in. angle iron on the 
outer edge, no stiffening being applied to the inner edge. 
So far the structure is very simple, and all rivetted work, 
but the ties strike us as rather complicated, and involving 
some unnecessary forging. Through this part of the park 
the railway enters connecting the “Chemin de fer de 
Ceinture” of Paris, with the miles of line within the Champ 
de Mars. They are now no longer used, but up to the 
beginning of April there was scarcely a busier bit of line 
in Europe than this temporary railway. 

Turning from the French machinery quarter hereabouts, 
which we also observe is a hospital for broken cranes, we 
find ourselves opposite the Bavarian café, which is a Jarge 
courtyard tented over, where the guests are s« rved by 
Bavarian girls in their picturesque costumes. to it 
is exhibited on a pedestal the bronze capital or crown 
which is to form the summit of the dome of the splendid 
new opera house in this city, which already, in spite of the 
scaffolding and hoarding from which it has scarcely begun 
to emerge, promises to outshine in magnificence any in the 
world. Algerian and Arab tents are scattered hereabouts 
in great profusion and variety: one meets their swarthy 
inmates at every turn, and their camels are daily paraded 
in heavy marching order. A large building is here erected, 
the first floor of which is supposed to belong to the Bey of 
Tunis, whilst the ground floor is. occupied by cafés and 
hawkers of cigars, sweetmeats, and small wares. We are 
now opposite the English agricultural gallery, but we will 
not enter it yet, as we have but a few words to say to the 
Easterns, and may as well finish them now. Pursuing the 
long passage which skirts this gallery we come first to a 
Japanese house, small, papery, and unfinished as yet, and 
a little further on are attracted by what seems an attempt 
at rustic scaffolding. It is to be a Siamese house, but as 
it cau only have been begun a few days ago what there is 
Next—the sub- 
lime is often near the ridiculous—we arrive at the mag- 
nificent Egyptian temple, with its avenue of sphynxes and 
its grand columns covered with hieroglyphics, the work of 
real Egyptian artists. This building, which is an ancient 
history of Egypt in itself, has been raised under the in- 
spection of M. Marriette in Oriental lands, the a 
Marriette Bey, through whose kindness we hope shortly to 
be in a position to give our readers much interesting infor- 
mation respecting a country which has taken more of om 
machinery, and is of more importance to us, than any other 
in the East, India excepted. Beside it is a smaller building, 
somewhat in the same style, which is principally devoted 
to the exhibition of an enormous raised map of the Valley 
of the Nile, one of the finest. works of the kind we have 
ever seen. The next building beyond this is one of 
the largest separate edifices in the Exhibition park. It is 
an exact counterpart of the house, or restaurant, called 
Okel, near one of the gates of Cairo, The principal part 
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of the interior space is occupied by a great square hall ; 
the roof, which is perhaps 35ft. high, is supported: by 
square columns of varnished deal timber, on which, at 


about 20ft. from their base, a wide gallery is carried round | 


the hall; the roof, flat, except where it is raised for two 
oblique skylights, is finished in light coloured woodwork 
like the pillars. Although the interior is not yet quite 
finished, an Egyptian wire-drawer, with his little charcoal 
furnace, is working away in one of the many alcoves of 
the great hall, and a lapidary has established himself in 
another. We are now at the end of the Oriental park, 
and just before entering the second section of the United 
States, in which is their principal annexe, we find ourselves 
in the presence of another of those French exhibits which 
seem to have overflowed their boundaries in every direc- 


tion, taking refuge on any friendly shore that had room | 


for them; it is a 40-horse horizontal blowing engine, 
driving two 3}ft. blowing cylinders, the valves of which 
are simply slide-valves of enormous proportions and great 
1ength of throw. A brass plate informs us that the ap- 
paratus is the patent of M. Phillipon, of Paris, who is 
also its constructor. We are told that it is intended to 
supply air to different parts of the Exhibition during hot 


weather. But why, then, are the pipes for this purpose of | 
so small a diameter, and why is the syphon manometer 


graduated to register a pressure of as much as forty | 


atmospheres? The workmanship of both engine and 
cylinders is good, but the cylindrical flue and boiler, with 
return tubes, seems small for the nominal power of the 
engine. 
land, Russia, and the Germanic Confederation will next 
occupy our attention. 








PARIS 
OF BUSSEAU D’AHUN, LA CERE, AND THAT 
ON THE MONTPELIER AND RODEZ RAILWAY. 

Urow the principles of construction of these great viaducts, 

which we have already described, and very fully illustrated 

in Toe Eyerneer for 3rd of May instant, we now propose 
to offer some critical remarks, following in great part in these 
the able preliminary investigations of M. W. Nordling, 
the designer of the two already executed, united, however, 
with some further considerations originating with our- 
selves. We shall in suecession remark upon the general 
form to be given the skeleton piers of viaducts such as 
these, so as to avoid deformity to the eye by the interlaced 
members of the framing, the stability of such piers, in- 
cluding the distribution and effects of the permanent load, 
and those of the equal or unequal distribution of the 
occasional or passing load; the effects of expansion and 
contraction, and upon some effects of a special character 
due to the conjoint action of vibration and corrosion that 
affect structures such as these; the action of the wind 
upon such skeleton frames; the relations of the system to 
structural economy; and, finally, the modifications or 
improvements of which the system appears to be still 
susceptible. 

The diagrams, Figs. 1 to 5, indicate the arrangement of 
vertical members (applying this term, as we have already 


To finish America, and proceed with Switzer- | 


EXHIBITION.—THE GREAT VIADUCTS | 


| that if 


done in the description already given of these viaducts, not | 


in its strict sense, but to those members which are neither 
diagonal stays nor horizontal braces, and to those princi- 
pally concerned in bearing the insistent load—principally 
because, as is obvious, and as we shall see further on, the 
diagonal stays are not without playing their own parts in 
resistance to the pressing load) in four great types of these 
skeleton viaducts; the top and base of a pier, with the hori- 
zontal bracing at those levels being in each case shown, and 


the position and lines of direction in which the parallel top | 


girders which transmit the lead to the pier, cross over the 
head of same, Fig. 1 shows the dispogition originally in- 
tended for the ver- 
tical members, c., 


io ene een , -- Of the piers of La 
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&e., taper in ¢wo directions, so, from this latter cause, a 
considerable amount of ¢wist, or variation in apparent 
angle to the eye, will still exist in this disposition of parts. 

There can be no doubt that this introduction of twist in 
the angles of some of the successive storeys of diagonals is 
a deformity, though by no means as great as where the 
imaginary surfaces in which these are found are them- 
selves twisted, or “gauche” surfaces, as the French call 
them. In Fig. 3 a corresponding diagram plan is given of 

the Fribourg via- 
t oes duct, in which it 
: secant will be seen that 
the ten principal 
external vertical 
members meet, if 
prolonged up 
j > ‘ wards, in no less 
/ than three ditte- 
| } rent points, 
>. | | though all inclin- 
| ing towards each 
Nee ' other, the girders 
- for the single line 
running here over 
all the positions 
marked A, B, 
A’, B’.. There are here no twisted p/anes, but the angles 
of all the diagonals become extremely irregular between 
every pair of verticals. Both deformities are carried 
nearly as far as they can go in the Crumlin viaduct, of 
which Fig. 5 is the corresponding diagram, the girders for 
the double lines here crossing in the directions A, B, 
A’, BY, &e. 

The eight vertical external members, A to A’, and B to 
B’, are respectively four and four, all in the same plane 
from top to bottom, and so inclined towards each other 
produced upwards they would meet in a 
horizontal line above D, D’, whilst in the directions A, B, 
&e., longitudinal A i : 
to the viaduct, a 
the planes passing 
through each pair e 
of opposite dia- “aa! isis iV Sag 
gonals are verti- ‘ee i \ 
cal, and therefore i~<Ss p 
all parallel. The Pe, is } | 
lateral _ vertical a 
members 
pier D, 2, D, w’, j 
however, laying i 
in one vertical 
plane orthogonal . 
to the last, are placed wide away from the verticals, 
A, B, A’, B’, respectively, at the base level, but so taper in 
as at top actually to meet in 7 and n’, the vertical planes 
passing through A, B, A’, BY respectively. The result is 
that the plane uniting the axes of the adjacent vertical 
members, A, a, A‘,a’, and D,x, D’, x’, and the hori- 
zontals, A, D, A’, D’, a, x, «’, 7’, at bottom and top, are 
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gauche or twisted planes; and thus not only do the dia- 


| gonals vary their angles according toa law too complex to 


were their lines of | 


wards indefinitely | 


i they would not | 
meet in a single point in the plumb line through the | 
' members, and as the whole fabric is, so to say, transparent, 


centre of figure, but in four separate points p, p, py’, p’, 
Were the vertical adjacent members and the top and 
bottom horizontal members uniting these connected by 


imaginary planes, the truncated pyramid thus formed | 


would, in fact, consist of two distinet but intersecting 
quadrilateral pyramids having a common vertical axis. 
The girders supporting the way and load in this case were 
to have passed over the top of the pier in the lines and 
positions A, B, A’, B’. 


| terior are thus varied also, and the final 


As the right line C, D, which passes through p and p’ | 


diagonally opposite, viz., through ‘the points in which two 
adjacent verticals as A, p, E, p, if prolonged upwards, 
would meet, remains in the same vertical plane from top 
to bottom of the 


. ° i ! 
pier, it follows Ay caios 
that the surface lR 
passing through 


the adjacent verti- 
cals, such as A, p, . 
E,p, and their con- 
necting horizon- 
tals is a plane sur- 
face, and that in 
so far there will ; 
be no twist or i - 
change of appa- 7 
rent angle to the 8 é 

eye in the diagonal stays in each storey between those 
mentioned due to that cause. As, however, the diagonal 
spaces of the successive storeys in the planes of A, A’, and 
B, B’, and in those orthogonal to them, taper only in one 
direction, while those in the planes at the corners, A, E, 








satisfy or be recognised by the eye for the whole height, 
but the plane in which the tie lies is so twisted as further 
and much to add to their apparent distortion. 

But there is a further source of dissatisfaction to the eye 
produced in all these structures, which, like Fribourg and 
Crumlin, possess not only external but also internal 
vertical members. The latter are really or strictly vertical 


these vertical lines are seen through the external cage, 
crossing its vertical members at various acute angles. 
But the angles of the diagonal stays of the in- 
result is a 
perplexity to the eye and an irregular complication of parts, 
which 1s most irritating and disagreeable to every eye 
trained to symmetry and simplicity of design. These may 
probably seem to a certain class of British engineers quite 
trivial objections. What has beauty of design to do with 


| sach a question as a railway viaduct? they say, if not in 


words in act. If it carries itself safely with its load—if it 
be executed fast, does not ruin its owners by its cost and 
by its size, or daring, or novelty, or something else—dazzles 
the vulgar, and fixes the engineer in the public gaze, and 
gives him a fresh fulcrum for professional work, what 
more would you have ? 

We shall only reply here that such are not the views of 
continental engineers—nor of those that employ them. In 


| France, as in Germany, a public work is a public monu- 


ment, and were a civil engineer in either of those lands, 
however theoretically and practically clever and able, yet 
so devoid of all real culture (a very different and a much 
higher thing than mere professional knowledge), as to be 
unable to embrace, or content to neglect—most of all, to wil- 
fully ignore—the element of artistic beauty in his designs, 
he would soon find that his hopes of ever becoming a “chef,” 
or even retaining any but the most common-place employ- 
ments, would be speedily denied to him. This, indeed, is 
one of the many lessons that the Paris Exhibition—and 
Paris herself—addresses, with a force and frequency not a 
little humbling, to every well-instructed engineer, mechani- 


| tical cantilever held fast at the base. 


; neous forces as by neutralising these 


cian, and architect, that visits them when we compare the 
external appearances of our own works generally with the 
corresponding ones abroad. 

Look at the many bridges over the Seine, very varied in 
design—masonry, concrete, iron—some lavish in costly 
work and material, others economic or even parsimonious 
like that most spirit-stirring, though most insignificant. of 
them all, the Pont des Arts—the slender bar iron bridge 
of the palmiest days.of the great Napoleon—the very first 
of iron that spanned the river—done in days when Franee 
was poor and iron scarce, and needed for bayonets 
more than monuments—all through the genius of their 
creators, far in advance of their day; but whether small. or 
large, or however designed, all graceful, diguitied, fitting 
monuments, not only constructively, but wsthetically, to 
grace the greatest city of a great nation. Turn from these 
to recent erections across our own Thames, and in London 
generally; but we dare not, or care not, to pursue the 
matter further just here. 

One thing more, however, it occurs to us just to notice 
& propos of Paris bridges. There is not such a thing known 
as a toll-bridge in the French metropolis. Can anything 
well be more thoroughly retrograde and incovsistent 
amongst ourselves than abolishing metropolitan toll-gates 
by statute, and at the same time passing bills authorising 
the establishment of more and more of those pestiferous 
obstructions to traftic—toll-bridges. One of these, but a 
short time erected, owes much of its shocking hideousness 
to the very fact that it was to cost next to nothing, in 
order that as a toll-bridge it should pay a good dividend to 
its proprietors. As though the public traflic of the largest 
city in the world, and still the most important, was ouly 
worthy of being accommodated when private people think 
they “see their way,” and are willing to make money of it. 

Liberty is a grand thing—one for which nothing is rich 
enough to be an adequate exchange—and never may we 
find it curtailed in England by mob or wonarch; but 
authority whose happy and self-indulgent idea of liberty 
is /aissaz faire—that which in England originates next to 
nothing, and in the matter of public works that ought to 
be public monuments permits everyone to do what is good 
in the sight of his own eyes, no matter how vulgar, pur- 
blind, or short-sighted those may be, is not liberty, but 
simply that abeyance of all directing and controlling mind 
in a state that is the sure forerunner of its declension. 
But we must return from this digression. As we proceed 
further in these remarks upon the French viaducts we 
shall see, however, that the disposition of the vertical 
members of the piers is, in fact, more than a mere question 
of appearance. 

Were it practicable readily and with struetural economy 
tomake a// the vertical members of one of these skeleton 
piers truly vertical, and to keep them always so like the 
legs of a table, and to maintain a perfect uniformity of 
load upon them all, it does not admit of doubt that the 
arrangement of all in parallel vertical lines would be the 
But this is not possible in so large and so 


best pe ssible. 
, such as those of the 


lofty a structure, liable to lateral force 
oscillation of trains passing at speed, and of the wind, and 
scarcely supported against horizontal extraneous forces by 
the superstructure except in the longitudinal direction of 
the viaduct; hence the inclination of the vertical members 
becomes imperative, unless we are to trust to diagonal 
bracing as the primary means of lateral resistance in com- 
bining the whole structure of the pier into a sort of ver- 
We may thus secure 
enough final resistanee, no doubt, but we never can thus 
secure the same amount of rigidity against lateral extra- 
in great part by 
resolution into inclined struts, as constituted by mutually 
leaning vertical members.. In this we sacrifice to a siall 
extent theoretic and actual advantages when we combine, 
as in Fribourg and Crumlin, inclined external verticals 
with perfectly upright. internal ones; for, as is obvious 
from Fig. 6, if there be in a longitudinal and vertical 
direction in one of these viaducts a skeleton pier 
having external inclined members, C, D, C’, D’, and 
in the same plane an internal vertical, A, b, even 
though the load from C to C’ be supposed abseu- 
lutely uniform in its pressure upon all three, assumed 
equal in cross sections, yet the “ work done” by the external 
and internal legs must be different and in excess for 
the intermediate support, for the “ work” is with a given 
pressure inversely as the length, or the stresses on the 
legs, 5 and Sy in the proportion 
S$ :Sv::A,B:C,D,orC€, D, 
and this assumes what is not exactly the case, viz., that 
the pressure on C, C’, and on A are a// in the lines of the 
axis of the legs. But the load passing over the girders of 
a viaduet, even the passive load of the girders and platform, 
as affected by sagging and by expansion and contraction, 
are not productive of uniform pressure from C to C’. If 
C be pressed down first the interior support A, B, is also 
pressed down as a fulcrum, producing a cross strain upon 
the top horizontal member C, C’ (if rigid enough to transmit 
it), and tending to raise the point C’ with tension upon 
D’,C’. In reality the horizontal members are usually too 
flexible thus to transmit: more than a portion of the stress 
first visited upon C; the points of support, C, A, and C’, are 
therefore pressed down by the rolling load, singly, but in 
quick succession; and, from the reasons already given, the 
compression is not alike for all; it is least for the central 
and shortest support, A, B, and there is thus a relatively 
rigid or jolting point in the middle of the skeleton pier to 
each load that rolls over, be the amount of this small or 
eat. 

For these, amongst other reasons to be further referred 
to, M. Nordling, in designing his two great viaducts, deter- 
mined rigidly to carry out two principles, as respects the 
construction of the skeleton piers:—First, to abolish all 
internal vertical members, in other words, to limit all the 
supporting principal members to those situated in the 
planes of the sides of the external contour of the pier. 
Second, to arrange all the vertical or supporting principal 
members in the solid angles of a single truncated pyramid 
constituting the skeleton of the pier, or in such a manner 
that the axes of all their members if prolonged upwards 








Le 


as F 3% 








May 17, 1867. 


THE ENGINEER. 











should meet in a single point, and that this point should be 
found in a vertical line situated in the ¢ mitre of symunetry 
of the entire pier; in other words, should be in the axis of 
figure of the imaginary pyramid, if completed. | 

Thus, in Fig. 2, is seen the way in which this has been 
arried out at La Cere. The eight verticals are placed 
with their axes in the solid angles of a prolate octagonal 
pyramid, and would all meet, if prolonged, in p, the centre 
of the whole system. The two girders cross over the head 
of the pier in the positions A, B, A’, B’, so as to diffuse the 
pressure of each pretty equally between four verticals, 
Again, in Fig. 4, the arrangement adopted for Busseau 
d’Ahun is shown. Here the general plan is that of a 
quadrilateral pyramid, the axes of all the vertical members 
meeting in p, the centre of the assemblage as before, and 
the girders (four) for the double line crossing over in the 
lines, A, A, B, B— x A’, BY, B, so that each is directly over 
two vertical members. Each of these pairs under the same 
girder are inclined a ike, but the two girders for the same 
line rest on pairs ditferently inclined. 

The stress, therefore, as is desirable, is least for a given 
load equally diffused upon the two girders of one line, 
A, B, A, B, upon the exterior or extreme lateral support- 
ing members, and that whether one line only be subjected 
to a passing load, or both be so simultaneously, though the 


conditions somewhat differ. 

The piers thus designed are, with advantages both struc- 
tural and in appearance to the eye, reduced to hollow cages 
of external framing, with nothing within but some diagonal 
stays in vertical aud horizontal planes. 

5 (To he continue 1.) 


ARTIFICIAL STONE IN INDIA. 

Some four years since a consignment of the various materials 
used by Mr. Frederick Ransome in the manufacture of his patent 
concrete stone was made to India, To whom they were consigned 
or for what purpose matters not; suffice it to say that from that 
time until the present nothing had been heard of them. By the 
last mail from India, however, came the Bombay Builder of April 











5th, 1867, and in it appears a letter from Mr. Walter Ducat, R.E., 
which throws some light upon the disposal of the materials in 
question. It appears that Mr. Ducat, who is the executive 


1ations in Bombay, has recently been conducting 
some experiments in making artificial stone by Ransome’s patent 
process As the native materials were of a somewhat pecultar 


character, and yreover as the results were very successful under 


engineer for 1 


ymewh disadvantageous circumstances, the particul iTS mInay be 
The principles 


both interesting and useful to our readers. 























upon which Mr. Ransome’s process depends, and the ingre- 
dients used in carrying it out, are too well known to require 
description here. Mr. Ducat observes, however, that upon more 
than one occasion he h heard ilures attributed to the want of 
lime in some form or other in the composition. He therefore 
draws special attention to the fact that some of the samples pro- 
duced by } r devoid of chalk or lime. The idea no 
doubt origu i Ransome’s having recommended the ad 
mixture of k, « ount of its whiteness, with sand in th 
composition tone. Of three specimens of stone made by 
Mr. Ducat « ns of six parts sand and one part chalk. 
Another v of five parts sand, one part chalk, and one 
part of bri st; whils hird ted of six parts sand 
and two parts t Th i 
each ¢ " very! mater 
perfect drs “ } soda in 
ot o7 8 mater 
wel t was moulded into the 
requil 1 an of calcium. Mr 
D ut if tha allowing the sol 
tion of cx n, when cold, to penetrate the mass, which took 
from t wurs, according to substance, and then heat 
ing the ht bo and keeping t tone in it at this 
temperature for a 1 ir hours —afterwa allowing it to cool 
gradually. If the casti s immersed in heated calcium at first 
he outer suriace irden oO rapidly that the centre 1s not acted 
on, and the strength of the stone is not uniform. When the 
wly made s had led down it was washed for three days 
and three nights in ng water, to remove the salt which was 
formed init by th 1 action. 

Mr. Ducat observes that he has hardly had time to complete his 
experiments and give s:tisfactory 1 ports of the cost of construc 
tion, strength of th ton &c. He las, however, su led in pro- 
ducing « good, hard ,even-grained sandstone, composed of thecheapest 
andcomm st naterialsin Bombay; thesearesea sand and moorum. 
Mr. Ducat tinds, moreover, that the manipulation with these ma 
terials is neither difficult nor uncertain, and that the results to be 
anticipated, in a pecuniary point of view, are highly sa 
wherever much dress and fine jointing is required 









chalk, moorum, o1 er ingredients used, are me req 
be absorbent, and have no part to perform in the chemical action 
which takes place in the formation of the stone. It therefore 
seems clear that by the introduction of the natural earth, such as 
red and yellow ocht ty and depth of colour can be 
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produced. This alone would cause this stone to be hly prized 
for strong « id ornamental parts in thes of poly- 
chromatic architecture. We should mention that the time given 
as being necessary to allow for the chemical act forty 
hours in the cold and four hours in the hot calcium, i juired 
in all cases, and is much longer than is allowed by Mr. Ransome. 





But then we must remember that the ingredients had been lying 
in Bombay for upwards of three years, and during that time the | 
chemicals probably deteriorated, which would account for their 
slows raction. However this may be, the experiment itself is an 
interesting one, and serves to illustrater the characte of Mr. Ran- 
somes process when conducted under the most disadvantageous | 
circumstances. 


TRADE Dispures IN THe Unitep Srates.—The eight-hour 
movement has already extended to Chicago, and before long it 
will probably become general, for there are few men so passionately 
fond of occupation as to do ten hours’ work a day if they could 
get the same reward for doing eight. The artisans will have one | 
mind on this question; and as trade organisations are becoming 
very powerful what alternative will be open to the masters but to | 
submit? If this experiment succeeds, what is to prevent the 
workmen striking another hour off the day? Employers will soon 
be obliged, in self-defence, to form themselves into combinations 
correspond.ng to the trades unions, and even then in the present 
state of the labour market, they will be at the mercy of their 
assistants. In Chicago the railway companies and manufacturers 
have decided to pay by the hour, by which device a pin is stuck 
clean through the eight-hour bladder. To pay a man what he 
fairly earns seems an unassailable principle, and we can assure 
artisans that others beside themselves accommodate themselves to 
the custom, and do not think themselves injured by it. If the 
system of hour payment is adopted, workmen can have nothing to 
complain of, for they will receive proper wages for what they do; 
and on the other hand, employers will never be short of hands, 
for if one set turn out after doing eight hours’ work, another set 
can easily be procured to finish the day. But we should advise 
the workmen to think the subject well over, and we believe they 
will see that the present arrangement is the best for them.—Wew 


York Times. 


























| the periphery, lft. 7in.; and at the root, 2ft. din. 





Frencu Sream SuaippinG.—The Messageries Impériales propose 
to establish a second monthly line from Marseilles to Brazil and 
La Plata; a line from Suez to Point-de-Galle, Saigon, Hong Kong, 
and Yokohame; and a new line from Suez to Bombay. The 
Transatlantic Company contemplates the establishment of a line 


| from Havre to New Orleans, another from Bordeaux to Aspinwall, 


and another in the South Pacific, from Panama to Callao and 
Valparaiso. 

Society or EnGcrngers.—In our last oe pommens we stated that 
the council of the Society of Engineers had arranged to visit Paris 
about the Ist of June. We are requested to add that the office of 
the Society in Paris during the Exhibition is at 190, Rue St. 
Dominique, where members desirous of obtaining information can 
apply. Members who purpose joining the council on the Ist of 
June are requested to communicate with the secretary not later 


than the 25th inst., at the society's offices, 6, Westminster Cham- | 


bers. 
Tue InstitvTion or Crvin ENcIneers.—At the last ordinary 


| meeting of the Institution of Civil Engineers, held on the 14th inst., 


Mr. John Fowler, the president, announced that the late Mrs. Locke 
had bequeathed to the Institution, on behalf of her deceased 
husband, Mr. Joseph Locke, M.P., who occupied the chair of the 
society during the years 1858 and 1859, the full-length portrait of 
that eminent engineer, by Grant, (the companion picture to the 
portrait of George Stephenson standing on Chat Moss,) as well as 
asuim of £2000, free of legacy duty. Thomas Telford, the first 
president, who died in 1834, by his will made a liberal bequest to 
the Institution; and his example has since been followed by 
Robert Stephenson, M.P., Joseph Miller, John Edward Errington, 
John George Appold, and now by Joseph Locke, M.P. 

TRIAL TRIP OF THE MINOTAUR. —On Friday last H. M.S. Minotaur 
took a trial trip at the measured mile off Portsmouth. The 
Minotaur was ducked on Tuesday ‘ast, and the pitch of her four- 
bladed screw altered to its finest set, 22ft. 2in. «'n Thursday she 
steamed out of harbour to Spithead in readiness for ber trials on 
Friday, taking a preliminary two hours’ steaming off the east end 
of the Isle of Wight before anchoring at Spithead, and 
working her engines up to sixty revolutions. On Friday the 
draught of water was 25ft. Sin. forward, and 26ft. Llin. aft. The 
Minotaur’s screw is four-bladed, the length of the blades being, at 
The depth 
from the under part of the ship’s keel to the upper edge of the 
screw was 24ft. llin. 700 tons of navigation coal were on board. 
Wind on the mile light from the south-east. Water perfectly 
smooth. In making the circles after the conclusion of the runs 
over the mile, off the east end of the island, the wind freshened 
to a force of from three to four, and there was sufficient swell to 
give the great ship quite a lively motion. The subjoined figures 
give the main results of the trials with full and half boiler power 
on the measured mile and in making circles. The ship was timed 
throughout by a Benson chronograph, and the greatest possible 
care was taken in making the observations :—Measured Mile 
Full-Boiler Power. -First run: Time, 4 min. 6 sec. ; speed 
of the ship, 14634 knots; revolutions of engine ol. 
Second run: Time, 4 min. 18sec.; speed of ship, 13953 knots; 
revolutions of engines, 61°5. Third run: Time, 3 min. 58 sec.; 
speed of ship. 15°126 knots; revolutions of engines, 62 Fourth 
run: Time, 4 min. 30 sec.; speed of ship, 15335 knots; revolution 
of engines, 61°5. Fifth run: Time, 3 min. 53 sec.; speed of ship, 
15°450 knots; revolutions of engines, 62. Sixth run: Time, 
4 min. 36 sec.; speed of ship, 13°043 knots; revolutions of engines. 
615. Steam pressure, 251lb.; vacuum, mean, 25in.; mean speed 
of the ship with full-boiler power, 14°357 knots; indicated bhorse- 
power of the engines, 6956. Half Boiler Power. First run: 
rime, 4 min. 20 sec.; speed of ship, 13°846 knots; revolutions of 
5 Time, 6 min. 8 sec.; speed of ship, 
, Third run: Time, 
revolutions of « ngines, 


















































of engines, 0. 
3 900 knots; 





f ship, 





49°5. Fourth run: Time. 6 min. 14 sec.; spee f ship, 9590 
knots; revolutions of engines, 50. Mean speed of the ship with 


As soon as the ship had made 

he mile she was steamed out 
Light, and with Dunnose- 
was put through her circling 


velng liclent spac for the purpose 


half boiler power, 11°897 knots. 
last run with half-power over 











the island. Two circles were first taken 
Helin aport: Relieving tackles on the 








tiller with SIXty mm thir yone 1 side. Men at wheel, eighteen. 
Helm up in 1 min. 7 sec., 34 turns of wheel; angle of rudder, 


2 





40 deg. Half circle made in 3 min 21 sec. Fall circle, 
7 min. 19 sec. evolutions of engines on circle, 55. Helm 
he aid of relieving tackles: Men 


to starboard.— With 


hteen. up in 2 min. 20 sec., 25 turns of 


deg. Half-circle made in 3 min. 

in 7 min. 38 sec. Revolutions of engines 
lraulie steering apparatus. -Three men at the 

Helm up in 31 sec., three turns of wheel. 
» rudder, 33 deg. to 37 deg. Half-circle made in 3 min. 
l circle in 7 min. 4 sec.; revolutions of the engines on 
is With half-boiler power the half-circle, helm to 
port, was made in 3 min. 21 sec., and the fall in 6 min. 41 sec. 
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With helm to starboard the time was, half-circle, 3 min. 52 sec. ; 
full, 7 min. 38sec. The last experiment made was in testing the 


action of the engines in answer to any sudden and unexpected 
order. They were stopped from full speed ahead in 13 sec., started 
ahead to full speed in 19 sec., and reversed to full speed astern in 















11 sec. This concluded the day’s trials. The magnificent 
machinery of the ship acted perfectly from first to last, and in a 
manner that must be highly grat both to the contractors and 
the Admiralty. The temperatures were very high below, the fore 
stokehole thermometer recording from 135 deg. to their maximum 


point, 142 deg. The after stokehole was 120 deg. to 135 deg., and 
the engine-room reached 108 deg. The ship was under the 
command of Captain James G. Goodenough, flag captain to Rear- 
Admiral F. Warden, C B., but the trials were made under the 
superintendence of the Captain of the Steam Reserve of the port. 
Mr. J. Harding, Trinity and Queen’s pilot, piloted the ship. Mr. 
Mathews and Mr. Anderson, of the firm of John Penn and Son, 
the makers of the ship’s machinery, had charge of the engines 
during the trials. Mr. E. J. Reed, the Chief Constructor of the 
Navy, was on board during the full-boiler power trials over the 
measured mile. The Minvtaur anchored at Spithead after her 
trials had been concluded for the night, but on Saturday morning, 
soon after daylight, she steamed into Portsmouth harbour again to 
complete some fittings by the shipwright department, ; pre- 
paratory to entering actively upon her duties as the flagship of the 
British Channel squadron for 1867, It may be interesting to add 
the following particulars of this splendid ship. She stands on the 
Neary List, with her sisters, the Agincourt and the Northumber- 
land, as a ship of 6621 tons, and her length is 400ft., between per- 
pendiculars 59ft. 3jin. beam, and depth in hold 21ft. lin. Her rig 











| is five-masted, which may be described as bow, fore, main, mizen, 


and jigger masts. Four of her masts carry each a lower yard, 
double topsail yards, and a top-gallant yard. The fifth, or after 
jigger, carries fore and aft sails. The lull is entirely encased 
with armour, and finished off externally in as bare and fighting a 
condition as may be possible. The armament of the ship consists 


of four 124-ton and eighteen 6}-ton muzzle-loading rifled wrought | 


iron guns, mounted on the main deck on wrought iron carriages and 
slides, and four other 6}-ton guns on the upper deck as chase guns. 
The carriages and slides for the 12}-ton guys weigh together 
954 ewt. Those for the 6}-ton guns weigh 75 ewt. The 124-ton 
gun throws a solid shot of 2501b., with a battering charge of 43 1b. of 
powder. The 6}-ton guns throw as 


1 shot of 1151b., with a 
battering charge of 221b. of powder. There is no ironclad afloat 
in the navies of Eur 




















» or America whose sides or turrets could 
resist Palliser shot from the Minotaur’s largest guns, and there are 
but two, or perhaps three, of the heaviest plated of the American 
turret-ships that could resist the same kind of shot from her 
64-ton guns, 














Bevcium. —The Belgian iron trade presents sc 3 
The coal trade is in a somewhat drooping state; this, how is 
usually the case at this season of the year. It is probable that 
the satisfactory termination to the Luxemburg question will have 
a beneficial result upon trade. 

THE AMERICAN GUN FOR ENGLAND. —The Rodman gun, which has 
been purchased in America for experiments here, and recently 
illustrated in our pages, has arrived at Woolwich, with ten casks of 
American powder. It is to be hoped that the authorities will not 
ony test this gun with its own powder, but with ours, and that 
the American powder may be tried in our guns. It is asserted 
that American powder is stronger than ours. We believe, in 
common with many artillerists, that the contrary is the fact. An 
excellent opportunity is now afforded for deciding the question. 











** DICKERING.”—Some fresh comicality is always turning up re- 
garding Russian America. The story goes now that we are to pay 
for this purchase in ironclads. Now, as we have just been getting 
League Island to be fitted up at great cost asa depot for ironclads, 
it is odd enough to be arranging at the same moment to dispose of 
the ironclads themselves. However, we rather like this ironclad 
trade, and, should it prove true, we will give Mr. Seward more 
credit for skill and dicker than heretofore. Our first monitors 
were got up to satisfy an overpowering emergency. The monitor, 
as has been happily said, ‘‘is, in its nature, one of those radical 
expressions of a scientific idea which do not admit further change 
in principle, though, of course, permitting improvements in detail. 
There is a great step in execution, if no great one in idea between 
the Passaic and the Puritan. Overjoyed at the success of the first 
monitors, the country permitted their author to make other similar 
engines of war on agrander scale. Suppose we trade off some of 
our early editions for Russian America, and get better monitors 
from Captain Ericsson’ The Miantonomoh is now in Earope—-we 
might even part with her and not be the sufferers. The only 
trouble is, we fear, that Russia would rather have gold than iron, 
and will not truck territory for vessels. She early accepted the 
monitor as the true modern ship-of-war, and has already constracte: 
such vessels for herself. Howeverif she wants to trade we are 
ready.—New York Army and Navy Journal. 





How's Rock-BoRING MACHINE.—Some very satisfactory experi- 
ments were conducted on Wednesday last with the above machine 
at the premises of the makers, Messrs. E. R. and ¥. Turt 
Ipswich. The operations were commenced upon a solid blo 
exceedingly hard granite, weighing upwards of three tons and well 
backed up with earth, but the whole mass was nevertheless shaken 
violently by the concussive action of the blows. Taking the mean 
of the several borings, the rate was 2in. per minute. The jumpers 
or bits were 2in. in diameter, and have a rotating as weil as an 
impactive motion. This machine was used with considerable 
effect in the tunnel required for the Dublin Waterworks, and a 
variety of improvements have been carried out since that period. 
The principal of these consists in the application of a donkey 
engine, worked also by compressed air, which performs al! 
operations of moving the machine backwards and forwards, setting 
the head carrying the bit to any required angle whether lateral! o7 
vertical, and in fact dispenses with all the tedious and troublesome 
manipulatory processes which formerly consumed a large amount 
of valuable time. A slight alteration has been made in the 
method of fixing the bits in the shank, which was much wanted. 
Instead of cutting a cottar hole in the top of the jumper, and foxir 
it in the usual manner, the head is forged squure, and the rod 
clipped by two semicircul sockets, having threads cut on the 
exterior surface. The whole is then together screwed into the 
shank head. All danger of the bit fracturing across the cot 
hole, which occurred once during our inspection of the 
ments, is thus avoided, and the jumper is uniformly st 
throughout. When 7in. had be n bored it was necessary, before 
the present alterations, to take the bit out and inseit a longer 
one; now the total length of hole that a tool can bore before it 
requires to be replaced by a longer one is 13in. The objection 
justly raised against the interference of the air tube with the 
wheels and gear of the machine when moving backwards and 
forwards has been obviated by the employment of a drum, around 
which the tube coils and uncoils itself to suit the morion of the 
machine. The machine may be said to consist properly of three 
distinct parts; firstly, the borer which enters the tunnel; secondly, 
the air compresser, which is very analagous to a common boiler; 
and thirdly, the steam engine furnishing the motive power. 
This latter might be replaced by hydraulic power where convenient. 
As portability is one of the chief considerations in the design of 
the borer, it is so constructed as to be easily taken to pieces and 
packed for transhipment. The one we witnessed performing has 
been purchased by the Tarrangawer Tunnelling and Gold Mining 
Company for their operations in Australia, where a good practical 
boring and tunnelling machine has yet to be introduced. 












































Tue RatLways or HamBurGcu.— The British minister, wr 
under date 0th February of the present year, gives the fo 
ing account of the working of the Hamburgh lines and 
the projected works in connection with them. The junction 
railway constructed through the suburbs of the city, which 
connects the Berlin-Hamburgh with the Altona-Kiel line, was 
opened to the public in the course of last summer, and the traffic 
upon it has since been considerable. By means of this junction 
the railway communi-ation between Berlin and the Holstein and 
Schleswig lines, extending into Denmark, has been rendered com 
plete. The new quay and warehouses on the Elbe, near the Sand- 
Thor, were finished in August, and steamers and other large 
vessels now discharge there regularly. The Sand-Thor wharf is 
connected by a short railway with the Hamburgh-Berlin Railway 
station. At the Grasbrook, where a new wharf 1s also contem- 
plated, no progress has been made. The plan so long entertained 
of a railway bridge across the Elbe, to connect Hamburgh with 
the Harburg station, has been much talked of here since the 
acquisition of Hanover by Prussia, and its realisation, with the aid 
of the Prussian Government, is confidently hoped for. The cost 
of such a bridge, estimated at 8,000,000 Prussian dollars, would 
doubtless prove remunerative in consequence of increased traffic, 
especially if it should be made a part of a direct railway line to 
Bremen, to be extended to Osnabruck, so that Hamburgh might 
come into direct connection with the Cologne-Minden and other 
lines leading to Belgium and Holland. For arailway toC xhaven 
nothing has yet been done; but the Hamburgh Government 
continues its annual outlay for the improvement of the harbour at 
that port, which is prebably destined to become one day a part of 
Prussia, like the surrounding territory. The project of the 
Schleswig-Holstein Canal remains pretty much where it was 
twelve months ago. All that has been done since the annexation 
of the Duchies to Prussia, is the granting of a concession to Mr. 
Hausen, the engineer, to survey a line from St. Margaret’s on the 
Elbe to Eckernfide on the Baltic; and also a branch line from Ki l 
harbour into the line formerly surveyed by him between the ibe 
and Neustadt. Of the joint-stock company announced the year 
before last for constructing the canal, in which the Prussian 
Government was to take a large share, nothing has sinc» been 
heard. The traffic of Hamburgh with the interior of Germauy, in 
goods and eattle, by the Hamburgh-Berlin Railway, in the year 
1865, stood as follows: 
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Arrived. Departed. 
Goods... «se «+ ee eo Contners 3565,9°8 .. o- i) 0 
Cattle .. «eo «se ec ee heads 438,039 oo ee 9 
The dividend paid to the shareholders for the year in question, 
was, letter A, 94 per cent , and letter B, 83 per cent. per ennun. 
The original shares now s.and in the market at the price , 
| per cent. The other railway, now terminating by a branca at 
| Hamburgh, is the Altona and Kiel line, which conveyed, the 
' course of the year 1865, 661,351 passengers, 3,124,803 ’ 3 of 
| goods, and 465,717 head of cattle. This company paid «+ end 
| 
} 


for the year mentioned, of 10 per cent. per original share. The 
market value of such shares stands at present at 133 per cent. 
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PROPOSED PNEUMATIC RAILWAY. 

Tue following letter treats on a subject so interesting and im- 
portant that we give it a place here instead of in those pages 
usually devoted to the service of our correspondents. We have 
referred to M. Bergeron’s proposals more at length in another 
place.. The cuts will explain themselves, although M. Bergeron 
does not particularly refer to several of them. 

Si1z,—I had the honour of giving to the section of the meeting 
of the British Association at Nottingham (on the 24th of last 
August) the description of a subterranean incline proposed by me, 
for which I have obtained a concession from the Canton de Vaud, 
to convey passengers and goods between the railway station and 
the Place St. Francois, at Lausanne, in Switzerland. 

I endeavoured to prove that this system might be very advan- 
tageously applied to crossing the Alps, especially the Simplon. 
My communication having been made in French, and not having 
prepared myself beforehand to give it sufficiently fully, I thought | 
f perceived that I had been imperfectly understood by many of | 





my hearers, and I therefore take the liberty of making use of 
your journal to lay before your readers the explanations which I 
deem necessary. 

Motion will be communicated to the carriages in the ascent by 
means of compressed air, descending it will be effected by gravity 
alone. The shape and dimensions of the carriages will be such as 
to fill the entire section of the tunnel. They will work in the in- 
terior of the tube like a piston in a steam cylinder. 

The trial of the pneumatic railroad which took place in the 
Crystal Palace gardens, at Sydenham, in 1863, gives an exact.idea of 
what will take place on the Lausanne incline. The difference 
between the two systems consists in that at Sydenham the air in 
the tube behind the carriage was propelled by means of a large 
fan invented by Mr. Rammell, whilst at Lausanne it will be driven 
back by the weight of large bells like gasometers, placed on 
hydraulic pistons of a high-water pressure. 

When the water which supports the piston is allowed to flow 
the bell descends, compressing with its whole weight the air it 
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contains. It acts like a large bellows. The pressure on the air 
acts on the carriage propelling it forward in the tube in the same 
way as the lungs of a man by compression eject a pea from a 
pea-shooter. 

Annexed is a sketch of the incline and sections of the pneu- 
matic arrangements which I propose to establish at Lausanne, 
when I can obtain on csienatile terms the ground to be occupied 
by this road, Fig. 1. The subterranean incline will be constructed 
like the sewers of a city. It will go through a cutting in the 
vinéyards at a very small depth below the soil; it will be in 
mason-work of bricks or beton. A coating of well-prepared 
cement will render it impermeable to the air. As will be seen on 
the engraving, it will be about 340 metres in length. At the 
entrance of the tunnel there is a slight incline of 1 in 160, so as to 
allow of the carriages being set in motion by the force of gravity. 
The rise for 280 metres in length is 16 centimetres per metre, 
equal to 1 in 6}. : 

The section of the tunnel is only five square metres, which 
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M. C. BERGERON’S PNEUMATIC RAILWAY. 


FIG.2. 
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sutlices to give passage to carriages the size of the omnibuses 
working in towns. There are 1700 cubic metres of air contained 
in the tunnel. 

A bell like a gasometer, of 20 metres of interior diameter, placed 
as shown in the engraving, Fig. 2, page 432, and weighing, with 
the water with which it is loaded, about 157 tons, will give to the 
air it contains as soon as the water of the hydraulic cylinder sup- 
porting it has partly flowed out, a pressure of one-iwentieth of an 
atmosphere, or '000Ib. per square metre. The volume of air which 
it will expel in its descent from a height of 8 metres will be 
314 X 8 = 2512 cubic metres, consequently exceeding by about a 
third the cube of that contained in the entire tunnel. 

By giving to the back of a train composed of several carriages 
with 5 square metres of section a continuous pressure of 1000 Ib. 
per square metre the weight of a train of 15} tons will be counter- 
balanced on an incline of 1 in 64. 

If it were desirable to use greater force to propel a heavier train 
it would be sutlicient to load the bell with a greater quantity of 
water. But at the same time the stationary steam engine used 
for elevating the piston by means of water must use in the same 
proportion a greater force, 

The trains at Lausanne, of four carriages at most, will weigh 
12 tons, and with an air-pressure of one-twentieth of an atmosphere, 
or 10001b. per square metre, they will easily be taken from the 
station to the summit of the incline. 

We would employ, as at the Great Western and Midland Rail- 
way stations in London—where Sir William Armstrong has set up 
admirable apparatus for cranes and lifts, turntables, &c.—a sta- 
tionary steam engine of 40-horse power, forcing water at fifty atmo- 
spheres. With this pressure the air-bell will, without ditticulty, 
be raised by an hydraulic piston of 274in. diameter. 

Each vehicle has attached to its centre, plates serving as a 
piston and covering the whole sectional area of the tube. These 
plates will be surrounded by an india-rubber band, which 
approaches the interior surface of the tunnel without touching it, 
so that there will of necessity be a slight loss of air, the amount 
of which can well be calculated. Several discs or pistons of this 
kind linked to each other like the links of a chain have the effect 
of considerably diminishing the loss of air round the circumference. 

_ You will see, Sir, that I use no valve of any kind between the 
air enclosed in the bell and that of the tunnel. Communication 
will be effected by means of « civcular mason-work gallery, 
4ft. Llin. in diameter, so that a man can easily pass along it. The 
bell, in rising by the action of the water of the hydraulic press, 
fills itself with air from the tunnel, the top further extremity of 
which is always open. 

The lower orifice of the tunnel will only open to give passage to 
the trains, closing immediately after them. When a train is to 
start from the summit of the incline it is pushed into the tunnel. 
The lower door being closed the air in front is quickly compressed, 
and its volume diminished in proportion to the weight of the train, 
which, without the air-escapes, would come to a stand-still. Let 
us suppose for a moment that they do not act. It is then evident 
that the air in front of the train will force itself into the bell, 
which will thus be lightened by the pressure of the air being re- 
moved from its exterior; that is to say, that if the descending 
train weighs 13 tons it will exercise on the air before it, and con- 
sequently on the surface of the bell, without taking account of 
friction, a pressure of 8001b, per square metre, reducing its 
weight from 125 tons to 66 tons. The stationary engine need then 
use very little power to raise the surplus weight of the bell of 
about 35 tons. We can thus turn to good account the descent of 
the trains, making them do a great part of the work necessary for 
raising the bell. 

The train, kept back by the air which checks its progress, will 
descend at the same rate as the bell ascends. By turning a cock 
the person in charge of the apparatus can regulate the pace of the 
train, retarding it, or even stopping it altogether. 

Each carriage will be furnished with a double break, the blocks 
of which will come in contact with a granite fagway laid along 
the whole centre of the line. I intend to utilise these breaks on 
the pneumatic railway of Lausanne in the following manner:— 
The engineer will, by means of telegraphic signals, te able to 
follow the course of the train as if it were before his eyes. At a 
given nioment, for instance, when the train is at 30 metres from 
the foot of the incline, he will stop the bell, at the same moment 
the train will stop. The driver will then at once put on the 
brakes. A signal having announced that the train is stopped, the 
engineer in charge will again set the bell in motion, which in 
rising will rarify the air in front of the train and soon bring it 
forward by atmospheric pressure. The door of the tunnel may 
now be opened. 

During the descent of the train, weighing 12 tons, the door will 
be subject to a pressure of 80 1b. per square metre, or 4000 Ib. on 
its whole surface. Under such a pressure there would be con- 
siderable difficulty in working it; it is therefore necessary to wait 
until the air pressure is equal on both sides. When the engineer 
sees this to be the case, by means of a manometer, he will set to 
work the hydraulic apparatus to be used for opening the door. I 
have supposed it to open from the bottom upwards, like the 
windows of « carriage, in a wooden frame let into the masonry 
work of the top of the tunnel. The vertical edges would slide in 
grooves cased with leather or gutta-percha; the lower edge would 
also rest in a groove cased in like manner, to guard as much as 
possible against tue escape of the air. The door as it opens rises 
over the masonry-work vault into a wooden frame; a tackle 
fastened to the cylinder and to the piston of an hydraulic press, 
similar to those of the loading cranes of Sir William Armstrong, 
will, by merely turning a cock, raise the door. 

The carriages of the pneumatic railway at Lausanne are intended 
to work in the railway station and on a level with the Place St. 
Francois. To avoid the inconvenience of numerous wide grooves, 
such as would be required for the flanges of ordinary railway 
carriage wheels, the rails would be placed exactly on a level with 
the ground and pavement. The tires of the wheels wouid be 
smooth, without flanges, and perfectly cylindrical. The wheels 
would turn freely on the axles; the carriages would be kept on the 
rails by vertical tongues fastened to the base of the central disc of 
each carriage, and penetrating about an inch and a-half into an 
iron groove fixed on a granite pavement, as shown in the accom- 
panying sketches. Fi-s. 6 and 8 

The framework of the carriages, fastened without intermediate 
springs to the fixed axles of the wheels, unites with the sheet-iron 
disc occupying the whole sectienal area of the tunnel, and on 
which the air pressure for propelling the vehicle acts. 

The shell of the carriage, formed of two distinct compartments, 
attached to the disc by means of strips of india-rubber to prevent 
the passage of air, will rest on the body of the frame by means cf 
long springs. 

You see, Sir, that I have examined and studied in all its least 
details the working of the incline of Lausanne. The arrange- 
ments I have described offer every guarantee for security and eco- 
nomy which could he required in the use of anincline of this nature. 

Now let us turn to the question of the Alps. 

The first railroads were not formed with rails of 70 lb. per 
running yard, and were not worked with locomotives weighing 

30 or 40 tons; so the first atmospheric railway will have diffi- 
culties and objections to combat before they are adopted for 
general use on railway lines. 

Papers may be written, and calculations made to prove that the 
ordinary 200-ton trains can be taken from one side of the Alps to 
the other-through a tunnel with an incline of 1 in 10, and having 
a diameter of 15ft., and a sectional area of 165ft. Subscribers 
will not go for undertakings of such magnitude. The public can 
only gradtally accustom itself to new ideas. 

The governments of the Swiss cantons, that of the kingdom of 
Italy, and the railway companies interested in Alpine railways, will, 
alas! offer subsidies totally inadequate for attempting to tunnel 
on a large scale the passes of St, Gothard, the Luckmanier, the 
Spli:gen, or the Simplon. 








four millions for the Mont Cenis tunnel, but in the present state 
of things before decisive experiments have been made on such a 
reduced scale as would suffice to assure its success on a larger, 
sufficient subsidies will not tbe obtained—still less subscriptions 
for atmospheric railways of considerable sectional area. 

I am certain that the passage of the Alps could be effected at 
the Simplon without further subsidy than that promised by the 
cantons of Vaud, Geneva, and Valais to the company of the 
Italian line before it failed—that is to say, for £280,000. 

It would be easy to complete the capital necessary to establish a 
communication between two points 2600ft. above the level of the 
sea, one in the Saltine Valley on the Swiss side, the other in the 
Diveria Valley on the Italian side, by means of a tube similar to 
the one at Lausanne. Locomotives could approach it at each side 
by inclines not exceeding 1 in 400. On the north side there would 
be a tunnel of only five miles to reach the summit with an incline 
of lin 6}. On the south side the tunnel would be eleven miles 
long, with an incline varying from 1 in 14 tol in 17. At the 
summit, which may be called 6200ft. above the level of the sea, 
there would be a level of about 500 metres, where would be the 
station of l'Hospice. 

You see all this is easy, and demands no great capital. In fact, 
the tunnel would generally be bored in the vertical sides of the 
rocks, as in Fig. 19, which, like thick and high walls, seem placed 
there like buttresses to support the mountains. 

By means of small lateral galleries the boring of the tunnel 
could be commenced in several places at once. The water coming 
through would run off without the expense of conduits, and the 
material taken out could be thrown into the deep crevasses form- 
ing the beds of the torrents without any damages being claimed 
for the spoil-bank. 

Under these circumstances a tunnel bored in the rock having 
the dimensions of a mine gallery, with the interior coating of 
cement, and the railroad ought not to cost more than £12 per 
metre run. Let us add £4 for those places where it would 
emerge into the open air, and where special works would be 
necessary. 

Thus the two tunnels for the Simplon, of five miles and eleven 
miles in length, in all, sixteen miles, could be executed for about 
£450,000. The 500 metres of level, including the buildings of the 
station, might cost £40,000. 

The propelling apparatus, of which I will speak shortly, the 
feeding reservoirs, the aqueducts, Xc., are amply provided for in 
allowing for materials, work, and carriage; £100,000 for each 
tunnel, in all £200,000—the incline on the Italian side being from 
only 1 in 14 to in 17. 

Instead of the bells the Rammell fans can be used, which are 
much less expensive to put up and work to advantage when they 
have not to exhaust air under too great a pressure. Add 
£40,000 for rolling stock, composed only of small carriages for 
passengers, and small wagons for goods, and £40,000 for unforseen 
expenses, and the passage of the Simplon is effected for « capital 
of £800,000. Which of the other Alpine passes, the Spliigen, the 
Luckmanier, or St. Gothard could be done so cheaply ? 

It will perhaps be objected that the small tunnel, necessitating 
the use of light material, the passengers and goods must change 
carriages at each of the junction stations of the atmospheric line 
with each of the Swiss and Italian lines. Travellers on Swiss 
lines are so much accustomed to change carriages at the frontier 

f each canton that they will not feel the inconvenience of 1t. 
To gofrom Bale to Sion at the present day one has to change 








four times—at Olten, at Berne, at Lausanne, at St. Maurice; } 


once more, to cross into Italy will not make much difference to 
them. As for goods, though the transhipment of them will be 
more laborious, it would in any case have to take place at all the 
frontier stations. 

At present the Paris Lyon-Meditérané Company generally 
tranship in the Geneva station the Swiss wagons containing goods 
destined for the south of France, even those which come from 
Zurich with a full load. 
utilise the return of their own rolling stock than to pay the cost 
of hire, transit and delay of foreign wagons. Even if we 
were obliged to allow for an extra handling, what would that 
matter ? 

The mean cost of transhipment has been fixed at rather less 
than 4d. per ton. If we have 200,000 tons per annum to transship 
from Switzerland for Italy, or vice rversd, by the Simplon, the 
increase on the expenditure will only amount to £3200. This is 
nothing when the enormous expenditure for a tunnel of large 
sectional area, instead of that for a simple gallery with a section 
of five or six square metres, is taken into consideration. I 
would observe that as we should have at the outer stations 
considerable hydraulic force to put the trains into motion, 
we should use cranes similar to those at the Great Western 
and Midland railway stations in London, by which means 
the cost of transshipment would be considerably diminished. 
I must add, to show that the inconvenience of transship- 
ment would not be much increased by our system, that at Izalle, 
on the Italian side, the Custom-house having to examine the 
goods coming from Italy, would take advantage of this operation 
of transshipment of the small wagons of the atmospheric railway to 
those of the large lines. In fact, as these shiftings are indispen- 
sable at the frontiers there would neither be much time nor money 
lost in the double transshipment necessitated by the special 
material of the little pneumatic railway proposed for the Simplon. 

For the working of this railroad on the Swiss side, where the 
rise is 1 in 6}, I would use neither hydraulic wheels nor turbines, 
nor any machine with a rotary motion. At a height of from 600 
to 700 metres above the entrance to the tunnel—say 1500 metres 
above the level of the sea—there would be in the sides of the 
mountains, which rise almost perpendicularly from the valleys, 
reservoirs constantly fed by springs which never freeze in winter, 
and the water of which could be conveyed in covered aqueducts 
brought through the ravines descending from the glaciers. By 
means of an iron or cast iron conduit of the best quality*, laid deep 
enough in the ground to be protected from frost, this water will 
be brought to the propelling apparatus, placed like that of the 
Lausanne incline described above, and of which the dimensions 
and the number will be fixed so as to establish a continuous 
current of air in the tunnel. 

Suppose, for instance, that the conduit A, B, C, Figs. 22 and 23, 
laid along the bottom of a gallery be put in communication with 
a reservoir 700 metres above it, this water will be at a pressure 
of seventy atmospheres. By means of cocks the bells C, Ci, C'), 
Cul, &e., can be raised. They must all be at their greatest height 
when a train goes into the tunnel S, T. The door, Figs. 16and 17, 
being shut the discharge cock of the bell C will be opened. The 
air instantly rushes into the gallery O, M, N, which communicates 
with the tube behind the door. The air, compressed at one- 
twentieth of an atmosphere, or even at one-tenth of an atmo- 
sphere, by the weight with which the bells will be loaded, will 
push on the train several hundred metres. When the bell © has 
come to the bottom the discharge cock of the bell C! will be 
opened, which will in its turn produce a like effect as the first; the 
third will then be passed on to, then the fourth, and so on should 
the number be greater. 

During the descent of the bell C! the water necessary to raise 
the bell C will have been brought under its pines by the cock. 
A movable clack applied to the orifice V, and acting as a valve, 
remains closed under the pressure of air in the gallery O, M, N; 
and the opposite clack giving access to the air-condensing 
gallery D, E, F, will in its turn open and allow the exterior air 
to penetrate under the bell C, as soon as the action of the 
hydraulic press commences to raise it. Thus the bell C rises whilst 
the others ively d 1, The bell C! then rises in the same 





* The cast iron pipes of the hydraulic apparatus of the Great Western and 
Midland railway stations in London are always filled with water at fifty atmo- 
spheres, and stand this pressure very well. “ 


They consider it more advantageous to | 
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France and Italy will readily undertake an expenditure of nearly | way after the discharge cock of the next one has been opened. 


The number of bells must be such as that the first will be com- 
pletely raised before the last has finished its descent. 

Thus we see that the whole operation is performed by the 
action of cocks opening and shutting one after the other, and 
which one man would be quite sufficient to work. The battery of 
receivers, the conduits, and the air galleries, should during the 
winter be under cover in heated buildings. 

There is no reason why, with apparatus of this nature, a train 
should not be brought over the greatest inclines or through the 
longest tunnels that could occur in the passage of the Alps. 

CHAS. BERGERON, 
Acting Director of the Western Swiss Railways. 


THE LOCOMOTIVE ENGINE DRIVER. 

Tue following excellent letter has been addressed to the 
editor of the Train. 

Sir, What a locomotive engine driver ought to know, and what 
he is expected to do, allow me to explain ;- First, he is expected 
and ought to be a thoroughly efficient and reliable engine driver, 
and to have some knowledge of the nature and properties of 
steam. Perhaps he may not be required to know every particular 
and every property of steam, but he ought to know that the 
effective power and expansive capabilities depend upon the degree 
of heat contained in the steam, and by this means know that there 
is a necessity for keeping his steam up to the highest point so as 
to work his engine most expansively, and thus most efliciently 
with the least steam from the boiler, thereby leaving room in the 
cylinder for the utmost expansion, so that the steam may have the 
greatest volume and the least power at the end of the stroke, and 
consequently the least blast on the fire, and thereby work his en- 
gine most economically. He ought to know the mechanism of his 
engine in every part, its nature and use, and ought to be able by 
the phenomena of sound to tell when any part of his engine is 
wrong, and what part of it, as a number of casualties may occur 
in connexion with a locomotive engine. A piston may break, a 
valve may get displaced or disconnected from the gearing. The 
locomotive engine driver cannot see the piston. If the valve be- 
come disconnected inside of the steam-chest the driver cannot see 
that: he must know by the sound, and he must know by the 
sound which piston has broken, or which valve has become dis- 
connected. A piston may get loose on the piston rod, or the pis- 
ton rod loose in the crosshead. If the piston be loose he cannot 
see it; he must know by the sound; he must know when any 
part of his engine is not working properly, point out the 
defect, and at night book what he wants doing. The right or the left, 
large end or small end brasses, the right or the left, four, middle, 
or hird-side rod brasses, and the slide guide brasses to be set too, 
the pistons set out, the bearances lined up, the tubes or the fire- 
box leaking. He may break a connecting rod, an eccentric strap 
and rod, a side rod, a pump rod, or a slide spindle, and in any of 
these cases he should be able to arrange the mechanism of his en- 
gine so as to come home without help; and if in any of these 
cases he fails to do so he is considered a very poor engineman. 
He must know when his glands want packing, and not let them 
run until all the packing is out, with the steam blowing all over 
the engine —thus wasting the steam and blowing the oil off the 
parts where it is needed, to the serious injury of the parts so 
treated. An engine driver has to know by experience what water 
he has in the boiler—whether the boiler be clean or dirty bya 
glance at the gauge. While running the glass may be full, and as 
svon as the steam is shut off the water disappears below the proper 
level ; and then goes the fire-box top and tubes, or at least the 
lead plug, and for an offence like this an ordinary engineman will 
be dismissed from his work without either judge or jury. He 
must know the line he runs on, up hill, down hill, or level, and in 
some cases shut off steam four miles before he wants to stop. He 
must know every siding, every shunt on the line, and every place 
where goods, minerals, or passengers have to be delivered, and he 
must be able to stop at any place without overrunning and having 


| to set back, an 1 be able to do it by night or by day, in calm orin 





tempest, be the rails wet or dry, whether clear or foggy ; if it be 
as thick and as ‘lark as pitch he must still know his whereabouts, 
and he must krow every signal on the line from end to end, and 
what each is for; and in many cases he must know where he is by 
sound—for in a thick stormy night he cannot see anything by the 
side of the line ; he must not depend upon the signals to show him 
where to stop ; he must know — a to shut off steam, so as to 

able to stop at the signals if they be on; his being able to stop 
will depend upon the weight of his load and the state of the rails, 
and knowledge of all this must be gained by experience. If he 
overtakes another train in the night he must be able to look at his 
tail light to ascertain what distance the train is before him. He 
must know every inch of the line, so as to be able to look across 
the country for the signal lights at night ; he cannot see the route 
of the Jine in the dark ; and if he waits until he beholds a sight 
of the signal before he shuts off his steam, he may not be able to 
stop ; if he shuts of steam and the signals invisible he loses time ; 
he must be able to tell in the dark as well as in the light whether he 
has lost any of his load, and be able to regulate his speed so as to 
catch them without stopping, as he may not be able to shunt the 
remainder back up hill, He must watch all these points, supply 
his boiler with water, keep up his fire, maintain the proper pres- 
sure of steam, and run to time; he is expected to be well informed, 
so that in cases of accident he may adopt all necessary measures 
for the safety of his employer's property and the travelling public ; 
and in case he is incharge of a passenger engine to be able to dis- 
course ably, and politely explain the nature of the accident, and 
be competent by his knowledge, courtesy, and personal coolness to 
reassure the passengers, dispelling from their minds all fear and 
alarm. All this, and more besides, is required of an engine driver; 
and yet they can make any man into an engine driver in two or 
three days ! 


New Shildon. AN ENGINE DRIVER. 








THE Main Roap 10 ITaty.—-A considerable amount of repairs, 
amounting to almost an entire reconstruction, is at present being 
carried out upon that portion of the main road to Italy running 
through the Valley de l’Are from Saint-Michel to Lanslebourg, 
and which, for some distance, is supported by viaducts of masonry 
more than thirty feet in height. The severe rains have given rise 
to a large amount of damage, resulting in the downfall of a portion 
of the works, and more than two thousand labourers, consisting of 
masons and navvies, are employed in making good the partial 
demolition. Of this whole number the majority are Piedmontese, 
and their average wages are about half a crown per diem. Owing 
to the nearly total absence of any dwellings in the vicinity of the 
scene of their labours, a large number of temporary habitations 
have been provided for their accommodation, which, combined 
with the natural features of the locality, present to the coup d’wil 
of the observer an exceeding picturesque and attractive appearance. 
A very good idea of the proportion which the masonry bears to the 
whole task of reconstruction may be gathered from the circum- 
stance, that upwards of six tons of lime are consumed daily in the 
making of the mortar alone. It has been estimated that it will 
require at the least £45,000 to repair the injury inflicted upon this 
important route of communication by the terrible inundations of 
last autumn. In order to maintain this road open at all seasons, 
a very arduous operation becomes necessary, involving a good deal of 
expense. Until recently the passage over Mont Cenis was accom- 
plished while still covered with snow by the aid of the sledges. 
When, however, this method of travelling was discarded, in order 
to prevent any delay in the communication and the transit of 
despatches, it was imperative to remove all the snow from the 
road as quickly as ible. Many hundred labourers were re- 
quired for the accomplishment of the task, and the expense, taking 
the average of several seasons, is £400. 
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RAILWAY MATTERS. 

THE highest point of the Mont Cenis line is 5800ft. 

One of the railways in the United States, the Baltimore and 
Ohio, mounts to 2600ft. 

THE route between New York and Washington is far behind the 
poorest road in Michigan, Illinois, or Lowa. 

A Goops train broke down near Stafford on Friday morning. 
Another which was following ran into it at full speed; the wagons 
were smashed and the stoker was huri. The road was completely 
blocked. 

Tue finest cars, the best accommodation, and the greatest care 
for the comfort of passengers on the United States railroads, are to 
be found on the section of the Pacific road just completed from 
Omaha to Council Bluffs. 

Tue bill to extend the Danville Railroad so as to tap the 
Virginia and Tennessee-road, near Wytheville, has passed the 
Virginia Senate, and awaits the action of the House. This road 
will develope a very fertile region. 

Tue tariff for carriage of goods on the South-Western Railway 
has recently been raised 30 per cent., the result being that a four- 
horse goods van goes every other day from Chertsey to London, 
and one is abvut to start from Staines. 

By misplacement of a switch the westward bound freight train 
on the Michigan Central Kailroad, on April 24th, ran into a con- 
struction train loaded with iron rails, causing the wreck of the 
locomotive, tender, and ten freight cars. 

THE railway up Mount Washington is being constructed with 
great activity. The track iron is being transported to the base of 
the mountain, and teams and labourers are hard at work, A large 
and maguificent hotel will be built this summer, and will be ready 
for the travel of next year. 

An American company are planning a railway to connect Vera 
Cruz with Mexico, which if carried out will afford a rare oppor- 
tunity for display of engineering skill and enterprise; for in a 
distance of about 150 miles the height to be climbed from city to 
city, starting from the sea level, is more than 5U00ft. 

A Mr. PuLLMAN, of Chicago, is the ‘‘ king” of the sleeping cars 
at the West—-running his cars over no less than sixteen separate 
lines of road. He makes them better and better every year— 
larger and more roomy, with better beds and more elegant furni- 
tvre, and has succeeded in securing for them a continuous route 
from this city to the extreme West over some of the Pennsylvania 
lines. 

Iv is proposed by the bill now before Parliament to dissolve all 
the following companies, and to make their stocks (now leases, 
rent charges, Kc.), into preference stock of the London and North- 
Western Railway : -Chester and Holyhead, South Staffordshire, 
South Leicestershire, Kendal and Windermere, Lancaster and 
Carlisle, Birmingham and Stour Valley, Vale of Clwyd, Bangor 
and Carnarvon. 

THE traffic returns on the Melbourne and Hobson’s Bay United 
Company’s line, seventeen miles in length, for the four weeks 
ending the 2ist March, amounted, for passengers, to £7,346, and 
for goods, &c., to £35,202 ; total, £10,548, or £155 per mile per 
week, against £11,204, or £165 per mile per week for the corre- 
sponding four weeks of 1866, showing a decrease of £656, or nearly 
£10 per mile per week, 

Tue total expenses of the Manchester, Sheffield, and Lincoln- 
shire Company's railways and canals, including rents, tolls, duty, 
&c., from January Ist to May Sth, 1867, amounted to £182,255, as 
against £176,381 for the corresponding period of 1866. The pro- 
portion of the South Junction receipts accruing to this company 
from January Ist to May 5th amounted to £12,589, as against 
£\3,637 for the corresponding period of 1866, and the expenses to 
£6,931, as against £5,002, 

A SERIOUS collision has recently taken place at the Pontefract 
station ou the Lancashire and Yorkshire hne—a heavy mineral train 
running into the afternoon passenger train from Govle to Leeds as it 
was crossing the points. The engine-drive: of the latter train, one of 
the oldest and most respected servants of the company, was killed, 
but none of the passengers were injured. The engine, which was 
detached from the tender by the collision, escaped along the line 
without any attendant, and was not captured until it had reached 
the triangle at the entrance to the Leeds station. 

Tue East Indian Railway Company have received advice of the 
first train having arrived at Jubbulpore from Allahabad on the 
2nd inst. The line from Allahabad to Jubbulpore is 225 miles. 
The contract for the work was let to Messrs. Waring Brothers, 
and Hunt in September, 1862, and the whole has been completed 
within the time agreed upon. As soon as the Great Indian Penin- 
sula Company's works, which are understood to be in a forward 
state, are finished up to the point of junction with the East Indian 
Railway at Jubbulpore, the through communication between 
Calcutta and Bombay will be established. 

A Swiss gentleman, speaking no English, recently went to 
visit a sister-in-law residing at Bicester. On his return to London 
he hal to change trains at Bletchley, and being somewhat per- 
plexed as to the carriage into which he was to transfer himself, 
was politely assisted by four other gentlemen, who entered the 
train with him. As soon as it started his new friends proposed a 
game at cards. and, on his declining to play, seized him, threw him 
down, robbed him, and were proceeding to further violence, when he 
contrived to open the carriage door and jump out whilst the train 
was at fullspeed. He then found his way back to Bletchley, from 
whence he was passed on by the station master to London. This 
romance of the railroad is communicated to the Times by 
“F. L. S.,” as an additional argument for insisting upon commu- 
nication being immediately established between passengers and 
guards. 

Tue foreclosure of the Mississippi and Missouri Railroad mort- 
gages has just been completed by a sale under the superintendence 
of the Master in Chancery, in pursuance of a decree. The first 
division, consisting of the road between Davenport and Iowa City, 
and Wilton Junction and Muscatine, together with all the rolling 
stock, shops, &c., was sold at 1,000,000 dols., to Mr. E. Cook, who 
represented the Chicago, Rock Island, and Pacific Railroad Com- 
pany. He had only one competitor, who made one bidding. Mr. 
Cook was also the purchaser of the Oskaloosa division, from Mus- 
catine West, at 500,000 dols., the only bid; of the land granted 
to the company by the United States, about 475,000 acres, for 
200,000 dols.; and of the remaining lot, the western division of 
the road, from Iowa Vity West, for 600,000 dols. The only com- 
petition beside that noticed for the first division was upon one 
quarter section of the land, which was started at one dol. per acre 
by a gentleman from Polk County, and it was run up to three dols. 
per acre, and struck off to Mr. Cook. 


On Monday, at the Darlington police-court, the adjourned case 
against eight of the engine-drivers who struck on the 10th of 
April last, came on for hearing. The railway company, contrary 
to the practice pursued in the earlier stages of the strike, do not 
appear to wish to press the cases to obtain a criminal conviction. 
The solicitor for the prosecution (Mr. Richardson, of York) stated 
that if the men pleaded guilty the company would not ask for 
anything more than the forfeiture of their wages, which they had 
lost all claim to by breaking their contract. The men then each 
pleaded guilty, and the magistrates ordered the forfeiture of their 
wages, which in all but two cases averaged £5, over £6 being due 
in some cases. The decision will govern the cases of all the men 
in the Darlington district. The men who were now summoned 
were the first to strike, and in response to the call of whom the 
men on the other parts of the line also turned out. It was 
stated on the part of the company that they would not receive 
any of + All the working arrangements of the line are 


now perfec 
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NOTES AND MEMORANDA, 

THE sewers of Paris have an aggregate length of 294 miles. 

GLYCERINE affords an excellent coating for the interior of plaster 
moulds, 

A SINGLE pound of wool will furnish a piece of yarn 100 miles 
in length. 

THe power of an overshot wheel is more than double that of an 
undershot of equal magnitude. 

THE effective power of an undershot water wheel is greatest when 
the velocity of the float-boards is about one-half that of the stream. 


MUCILAGE, says Picciotto, may be completely decolorised by 
means of recently precipitated gelatinous alumina, which fixes 
the colour on itself and leaves a clear solution. 

A LIGHTNING conductor, on the lighthouse at Fecamp, proved 
useless against a thunder-stroke, in consequence of being termi- 
nated in a cistern of water lined with Portland cement. 

Count Rumrorp found that a cylindrical roll of paper, with 
the folds glued together, and presenting a sectional area of one 
square inch, would support a weight of 530,000 pounds, 

AN ounce of gold can be drawn into wire several miles in length, 
and yet no flaw or evidence of separation between its atoms can 
be discovered by the closest microscopical examination. 

MARRIOTTE has shown that a wind moving at the rate of 12°78ft. 
per second, impinges against a surface of 395'67 square inches with 
a pressure equal to 2696 grains, or more than 5} ounces. 

M. GALLos, director of the observatory at Breslau, has deter- 
mined the identity of the orbit of one of the swarms of shooting 
stars of April, of which the radiant point is well defined, with 
that of the comet of 1861. 

Dk. WOLLASTON succceded in making platinum wires so fine 
that 140 of them placed together would just equal in thickness a 
single fibre of silk. The finest of these wires was but the three 
millionth of an inch in diameter. 

A RETURN issued on Saturday last shows that the amount of 
sugar used in breweries for which duty was collected in the round 
terminating March 3ist last, was, in England 54,478 cwt., in 
Scotland 407 cwt., and in Ireland 1926 cwt. 

THE weight of 100cubicinchesof atmospheric air at 60deg. Fahr., 
the height of the barometer being 30in., has been computed at 
30°92 grains by Kirwan, at 31°10 by Sir H. Davy, at 30°5 by 
Sir G. Shuckburg, and at 30°199 by M. Brande. 

THE lateral attraction of Chimborazo, the loftiest of the Andes, 
although much diminished by the existence of an enormous vol- 
canic cavity in its centre, was found by M. Bouguer to deflect a 
plumb line seven or eight from the perpendicular. 

A LATE Boston notion is to generate steam with the aid of 
waste coal dust, very fine, injected by a current of compressed air 
into the space over the fire, where it burns with an intensely hot 
flame, and greatly increases the production of steam. 

ON® grain of iodide of potassium dissolved m 480,000 of water, 
when mixed with a little starch, will tint every drop of the fluid 
blue on the addition of a solution of chlorine. A single grain of 
the ammoniacal hyposulphite of silver will render intensely 
sweet 32,000 grains of water. 

ANOTHER crystallisation of glycerine has been noted by a manu- 
facturer at Vienna, but under different circumstances: the article 
having simply stood in an iron tank for a year or more, suggesting 
the possibility that the solidification may have been connected with 
the presence of iron in solution. 

A mass of lead weighing 1000 Ib. at the level of the sea loses 
two pounds of its weight on being elevated four miles above the 
surface; and if carried to the surface of the moon, and thus re- 
moved 240,000 miles from the earth, the attraction of the latter 
for it would not exceed five ounces. 


THE meteoric iron sent by Marshal Bazaine to Paris from 
Mexico has been assayed, with a specimen sent from North 
America, and both are reported to the Academy as remarkable for 
their white hue, softness, and susceptibility of high polish—which 
is but a way of describing their chemical purity. 

Farapay has shown that if a small cubical space be enclosed by 
arranging square bar magnets, with their like poles in apposition, 
so as to form a chamber, within that space all local magnetism 
inferior in power to the magnets employed will be neutralised. 
The same effect may be obtained with electro-magnets as with per- 
manent magnets. 


THE polishing slate from Bilin, in Bohemia, composed almost 
entirely of the siliceous shells of infusoria, has been calculated to 
contain 41,000,000,000 in one cubic inch, which weighs 220 grains, 
consequently each shell, possessing nevertheless the most exqui- 
site beauty of structure, would weigh little more than the 
200,000,000th of a grain. 


PROFESSOR AGASSIZ’ immense collections in Brazil have been 
in good part opened andarranged. They include 50,000 specimens 
of fishes, representing over 2200 species, 2000 of which are 
supposed to be new to science. This collection now exceeds those 
of the British Museum and Jardin des Plantes united, containing 
altogether more than 9000 species. 


WHEN an undershot water wheel is not required to work in 
both directions, it appears, from the experiments of De Parcieux 
and Bossut, that a decided advantage is gained by inclining the 
float-boards towards the advancing stream, at an angle of 20 deg. 
to the radius of the wheel. The water then becomes partially 
heaped up on the float-boards, and acts by its gravity as well as its 
momentum, they also leave theretiring stream with hes resistance, 


WHEN nickel, cobalt, or iron are reduced from their oxides at 
the lowest possible temperature by means of a current of hydrogen 
gas, the state of division of the reduced metal is almost incon- 
ceivable. Each particle of oxide slowly solving its oxygen forms 
a powder, the particles of which are calculated to be less than 
one hundred millionth of an inch in diameter, so that a cubic inch 
of them would, if extended on a level surface, so that they may 
touch, but not overlap each other, cover an area of 218,166 square 
feet, or more than five acres of groun 


THE mean pressure of the atmosphere is subject to an annual 
oscillation, the amount of which, except for some particular places, 
has not yet been ascertained. Within a zone that extends 
probably to the parallel of 40 deg. on either side of the equator, 
the greatest and least atmospheric pressures appear to correspond 
to the greatest and least zenith distances of the sun. Thus at 
Madras, the mean height of the barometer in January is 0-2lin. 
greater than in July. At Calcutta the difference amounts to 
052in. At the Cape of Good Hope the height is 0°29 greater in 
July than in January. 


A NEW mineral has been found mixed with the native platinum 
brought from Borneo. It forms small grains or globules of a dark 
black-grey colour, and of considerable lustre. Many of these 
grains show brilliant crystalline facets, which are the faces of 
regular octahedra. The new mineral is very hard and brittle. 
Its powder is dark grey. When heated it decrepitates like 
galena ; it does not fuse before the blow pipe, but diffuses a strong 
odour of sulphurous acid, and then of osmic acid. It is not attacked 
by aqua regia, nor by bisulphate of potash. Fused in a silver 
crucible with hydrate of potash and nitre, it dissolves to a green 
mass. After cooling the mass is brown, and it dissolves in water 
with a magnificent orange colour. The solution has the odour of 
osmic acid, and nitric acid produces in it a black precipitate. 
Sulphur, 31°79 ; ruthenium, 65°18 ; osmium, 3°03. These numbers 
appear to show that the mineral is sulphide of ruthenium, Ru,Ss, 
twelve molecules of which are associated with one molecule of 
sulphide of ossium, OsS, 
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MISCELLANEA. 


THE work of pisciculture is going on very encouragingly. Salmon 


| especially are being amazingly multiplied. 





THE workmen in the Russian gun factories are employed day 
and night in converting muzzle-loaders into breech-loaders. 

THE recent catastrophe at Newcastle is, after investigation, 
attributed to the weakness and insufficiency of the gangway. 

THE Fishkill Iron Company have used peat at their furnace for 
about eleven weeks, and report the results as “entirely satis- 
factory.” 

THE nickel cents used in the United States in 1858 are now so 
searee as to be sought for by collectors, and are worth twenty-five 
cents each. 


A CALIFORNIA paper says that Mr. E. R. Chapin, of Stockton, 
has succeeded in inventing a very ingenious contrivance for saving 
gold lost from quartz. 

Aw Australian settler has made his way into Victoria across 
country, from within 400 miles of the Gulf of Carpentaria, in the 
short space of eleven days. 

Ir isa wonder we do not have a repetition of the Neweastle 
accident on the Thames, as the approaches to the landing stages 
are in a most rotten and ricketty condition. 


In all the Western States the cars are better, cleaner, more 
roomy, better cared for, and in every way far more comfortable than 
can be found in New England or New York. 

_ M. Cuassepor is at the present moment at St. Etienne super- 
intending the manufacture of his rifles, large quantities of which 
are being delivered every week to the regiments of infantry. 

WE understand that arrangements are being made at the 
Lilleshall Company’s works, in Shropshire, for manufacturing 
and supplying the improved Lemielle fan for the ventilation of 
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THE Warrior, armoured iron frigate, 6109 tons, 1250-horse 
power, is ordered by the Controller of the Navy to be completed 
at Portsmouth dockyard, and made ready to receive her crew on 
commission by the 17th inst. 

As a proof of the improved condition of the Thames, Mr. 
Grove, fishmonger, Charing Cross, has a fine sturgeon, weighing 
upwards of 60 lb., which was caught on Saturday morning at 
Westminster Bridge, alive in a tank. 

DvRING the past week the manufacturers of hosiery in the town 
and county of Leicester have resolved upon following the example 
of the hosiers of Nottinghamshire: and Derbyshire, and have 
arranged with the working men for the establishment of a board 
of arbitration for that district. 


THE Melbourne Argus states that a coach is about to be run 
from Adelaide to a point not far south of Cooper’s Creek, to 
accommodate the numerous people who now travel that way. 
That goldfields will be found in the recently opened up portions of 
the interior is considered highly probable. 

AN Act of Parliament has just been printed to enable the city 
of London to borrow a further sum of £350,000, beyond the 
£300,000 already borrowed on the security of the Bridge-house 
estates, to complete the rebuilding of Blackfriars Bridge and for 
the purchase of Southwark Bridge. 


M*. Tire has laid before the House of Commons a bill givin 
power to the Me:ropolitan Board of Works to require that a 
new pipes to be liid under the surface of the Thames Embank- 
ment, and the streets constructed, or authorised to be constructed 
by the board with subways, shall be laid in the subway. 

THE French Government (says the Patrie) has just granted the 
authorisation to a Franco-English Company to establish from Brest 
a submarine cable to be landed at the island of St. Pierre at the 
entrance to the Gulf of St. Lawrence, and thence to cross to 
Halifax, capital of Nova Scotia, and to the territory of the United 
States. 

IMMENSE quantities of fish are now brought to Billingsgate by 
rail, especially by the Great Northern line, and as there is delay 
in unloading the fish on its arrival, the narrow approaches to 
Billingsgate are every morning completely blocked up by railway 
vans. The police are attempting the reduction of this morning 
confusion. 


AT a meeting of the Institution of Civil Engineers, held on 
Tuesday, the president, Mr. John Fowler, announced that the 
late Mrs. ion the widow of Mr. Joseph Locke, M.P., past 
president, had bequeathed to the Institution the full-length 
portrait, by Grant, of her late husband, together with a sum of 
£2000, free of legacy duty. 

A MACHINIST connected with one of the Boston theatres has 
invented an arrangement by which stage carpets may be removed 
without the intrusion of untidy-looking supernumuries in front of 
the curtain. A wire at the prompter’s desk is made to reverse the 
hooks upon which the carpet is fastened, near t e footlights, and 
thus release it, when it may be pulled in from bebind. 


Some two weeks since an old gentleman was assaulted on the 
Syracuse and Binghamton Railroad, near Binghawton, by two 
ruffianly robbers. He was beaten terribly, left insensible, and 
placed on the railroad track, in order that the next train might 
finish the horrid work of death. Providentially the bruised body 
was discovered, and the life of the man saved. The two robbers 
have both been arrested. 


THE drawings, plans, and models for the new porta ble steel 
vessel, designed by Mr. E. J. Reed, Chief Constructor of the Navy, 
to be used by the exploring party about to be despatched from this 
country to the interior of Africa to search for traces of Dr. Living- 
stone, were completed at Chatham dockyard on Friday, and the con- 
struction of the vessel will be at once proceeded with, as she is re- 
quired to be completed with the utmost dispatch. 

ADVICES just received from America state that the Post-office 
Department at Washington has contracted with the New York 
and Bremen Steamship Company and the New York and Havre 
Company, both under the American flag, in pursuance of which 
those companies have undertaken to despatch a steamer from New 
York every Saturday with mails for Europe, and also to maintain 
a weekly communication from this side to New York. 

PuscHER, of Nuremburg, lately suggested the use of mica for 
various decorative purposes. For one such application, the thin 
plates are first purified by treatment with strong sulphuric acid, 
and then silvered by the ordinary process adopted with looking- 
glass. The mica thus acquires a beautiful silver lustre, and it 
may easily be cut into any shapes to be used for inlaying work. 
The flexibility of the mica will, of course, allow of its being 
applied to round surfaces. 


THE annual report of the Northumberland and Durham Miners’ 
Permanent Relief Fund has been published. This is a fund main- 
tained by the principal coalowners in the two northern counties 
and their men conjointly. There are 10,000 members and 100 
branch societies in Northumberland and Durham. The report 
shows an increase of 2500 members within the year. The income 
from all sources has been £3177 17s. 114d., while the expenditure 
has been £2393 18s. 34d., leaving a balance of £783 19s. 5d. 


THE enormous floating iron dock, intended for the use of the 
vessels belonging to the royal navy at Bermuda, now in course of 
construction in the yard of Messrs. Campbell, Johnstone, and Co., 
the patentees, at Silvertown, facing her Majesty’s dockyard at 
Woolwich, has been officially inspected on behalf of the Admiralty 
by Major Andrew Clarke, R. E., director of engineering and archi- 
tectural works to the Admiralty, and a very favourable opinion 
was pronounced of it by a number of naval officers and scientific 
persons who accompanied the inspecting officer. 
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THE COMPETITIVE BREECH-LOADERS. 


WE purpose laying before our readers illustrations showing 
the mechanism of the various breech-loading systems now ander 
trial by the Royal Commission, and from which our breech- 
loader of the future is to be selected. In doing so we shall re- 
frain from any critical notice of the various weapons, for it 
would be absolutely impossible to pass an opinion on the merits 
of a gun until it had undergone those practical tests which are 
only to be applied by long trials. The illustrations we 
now give represent Albini and Braendlin’s—commonly called 
the “ Braendlin” andthe “ Hammond’”™* guns. 

It will be seen by a reference to the engraving that the former 
gun is a combination of the Mont Storm and Snider systems, the 
arrangement of the extractor being the chief novelty. It has 
been adopted by the Belgian government, and from all accounts 
seems to be giving satisfaction. It possesses one or two improve 
ments on the Snider rifle. For instance, if the cartridge does 
not go home fully the breech of the Snider cannot be closed; in 
the case of the “Braendlin” the mere closing of the breech helps to 
foree the cartridge to its place. The axis of the striker is also 
in line with the axis of the barrel, and thus the cap in the car- 
tridge stands a better chance of ignition than when an inclined 
blow is given, and the protrusion of the exploded cap will not 
of course prevent the breech from being opened. The ammu- 
nition used is precisely the same as that used in the Snider rifle. 

“The “Hammond” gun, represented in our second illustration 
is one of the many which have reached us from the United 
States, and is very different in principle and appearance from 
that we have just described. In the construction of this gun, 
that part of the arm or frame forming the sole connection be- 
tween the barrel and the stock constitutes a bearing or journal 
for the breech block to turn upon. The rear portion of the 
breech block, and that part of the frame against which this rear 
portion works, are cam-shaped, or eccentric, and therefore, when 
the breech block is swung to the left it has a lateral and oblique 
rearward motion in order to open the cartridge chamber, and 
when swung to the right it has an oblique forward motion, 
which helps to force the cartridge to its place and close the 
breech. In combination with and worked by the breech block 
is an ejector for removing the empty cartridge cases. 

On the under side of the breech block is a projecting piece, 
which works in an oblique groove made in the arm of the ejector, 
which is of the ordinary form. When the breech block is moved 
in its seat the projecting piece f, shown in Fig. 4, by moving in 
the oblique groove /, Fig. 6, forces back the ejector and pushes 

nut the cartridge. The shape of this ejector is seen in Fig. 7. 
After throwing out the cartridge case the ejector is forced back 
to its position by the spring n, Fig. 6, and the piece is ready for 
reloading. The nose and heel of the hammer enter into re- 
cesses in the block and frame respectively so as to aid in 
strengthening the arm against the strain occasioned by firing. 





The breech block and hammer are also serrated at the points 
where they would teuch each other when the block is swung 
open and the hammer accidentally or otherwise let down against 


it. The object of this improvement is to prevent an accidental 
discharge should the breech block be closed without cocking the 
hammer, which would let the hammer fly with such violence 
against the firing pin as possibly to ignite the charge. 

In the illustration Fig. 3 shows a section of the breech ap- 
paratus, H is the thumb-piece, which when pressed down also 
presses the locking bolt C, and by turning the breech block G to 
the left the projection f takes the oblique groove g, and the 
head of the locking bolt takes the groove g', Fig. 5, on or in 
the block to admit of it, and causes this block to move obliquely 

* We have since ascertained that, as the pattern gun was not fitted with a 
cleaning rod, and as it was some ounces heavier than the regulations prescribed, 
it was debarred from the competition, but is, nevertheless undertrial by the 
commission. 














rearward. By continuing the motion of the breech block the 


The cartridge represented is that patented by Mr. Daw, and 


projection f takes the groove / in the ejector, as above explained. which is used in this gun as at present constructed. Our en- 


In Fig. r a 
recess into which the hammer falls is shown at p, Fig. 5. 


3 e represents the striker and D the hammer; the | graving is from a gun for rim-fire cartridges. 


Hitherto we understand the gun has given complete satisfaction. 








HIGHPRESSURE MARINE BOILER. 


BY MESSRS. R. STEPHENSON AND CO., NEWCASTLE-ON-TYNE. 


q 4 





ELCVATION 





In THE ENGINEER for March 15th we illustrated a fine pair of 
compound vertical screw engines by Messrs. R. Stephenson and 
Co., Newcastle-on-Tyne. We also described the boilers for these 
engines, which we now illustrate in the annexed engravings. 
They have each two furnaces, are of the locomotive type, fitted 
with superheating drums, and are calculated, as will be seen, to 
carry a very high pressure, that at which they are worked being 
about 80 lb. per square inch, 








Docks aT MARSEILLES.—Marseilles has been frequently cited 
as the second city in France, and from its geographical position, 
which enables it to govern the whole of the Mediterranean trade, 
the title is justly bestowed. Some time ago acompany was formed 
to improve its harbours and maritime accommodation, and to 











LONCITUDINAL 


SCCITIONAL ELEVATION 

















render it in every respect worthy of its prominent commercial 
situation. The operations of the company last year were productive 
of little if any benefit, insomuch as it had to contend against many 
adverse circumstances. Firstly, the cholera, which drove the ships 
away from the port, then squabbles and litigation with pre-existing 
proprietors, and opposition from old and long-standing interests, 
and, lastly, the bankruptcy of some extensive manufacturing firms 
in the town, During the present year vigorous efforts, seconded 
by the Government, will be made to compensate for the inactivity 
of the previous one. The mail ‘services, as well as that of pas- 
senger and cargo boats, will be developed more fully than hereto- 
fore by the erection of new stores and magazines of every descrip- 
tion, and the embarcation and disembarcation of travellers will 
better attended to, and handsome waiting rooms and other accom- 
modation provided for their benefit. 





tg at 


Tr wn emt 


RRR 


isd 














he irimig ae) enue Se a 








_May 1, 1867. _ THE ENGINEER 437 

















PARIS EXHIBITION-—-THE WATERWORKS AT MARLY. 


SIDE ELEVATION OF PUMPING HOUSE 
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PARIS EXHIBITION. —THE MARLY WATER- 
WORKS. 

OvR engravings will, we think, sufficiently illustrate the new 
waterworks completed in 1858 by the present French govern- 
ment for the supply of the celebrated Grandes Eaux, of Versailles, 
besides the water furnished to the inhabitants throughout a large 
district. Before proceeding to describe these works, a short 
account of the different systems on which these celebrated foun- 
tains have been hitherto supplied will no doubt interest our 
readers. 

The first works here established were constructed after the 
design of the Baron de Ville, a distinguished engineer in the 
reign of Louis XIV., under the direction of Renequin, of Lidge, 
a master carpenter of great ability. A weir on an arm of the 
Seine gave a fall of 10ft., on which fourteen large undershot 
wheels were placed, which worked a series of vertical pumps 
raising the water to the first reservoir (see plan.) From these 
sixty other pumps raised it to the second reservoir, from which 
a similar arrangement finally elevated it to the platform sw- 
mounting the great tower which preceded the fine aqueduct, still 
forming so striking an object in the district, though it is no 
longer used. 

There were two hundred of these pumps united by a perfect 
net work of bobs and triangles following the contour of the hill, 
and transmitting the power to them from the wheels. The loss 
of power was, of course, enormous, so great, indeed, that by a 
disposable force of upwards of a thousand horses, only 5000 
metres of water were originally raised in twenty-four hours, and 
the work done soon fell to less than 2000 metres elevated in the 
same time. 

The shortcomings of the machinery were then supplemented 
by enormous reservoirs and dams, covering nearly 3000 acres, 
which caught the rainfall between St. Cyr and Rambouillet. 
These reservoirs still exist, and can contain 7,000,000 cube metres 
of water, but in some years they are almost dry. 

In 1803 the first Napoleon, finding the machinery at Marly in 
a wretched condition, appointed a commission which originated 
the idea of raising the water directly with a single lift to the 
tank of the tower. The plan was soon executed by M. Brunet, 
who employed four large double-action pumps, and succeeded in 
giving double the original supply of the previous works. Even 
this quantity, however, not being found sufficient, MM. Perrier, 
mechanicians in Paris, were employed to supplement it by steam 
power in 1807, but the plan was abandoned shortly after com- 
mencement. Subsequently, as the navigation of the Seine was 
assuming importance, it was decided to suppress the weir which 
had been constructed at so great a cost, and finally to substitute 
steam for water power. After several years of study and labour 
the machinery, which may still be seen, though it no longer acts, 
was completed by M. Cécile, an architect, and the well-known 
mechanician, M. Martin, and costly steam machinery was hence- 
forward to be seen wasting its energies beside a splendid fall of 
water, for the weir was never removed, but a movable barrage, 
or stop-gate, was substituted in 1838 by M. Poirée, to whom the 
Seine owes most of its existing facility of navigation. 

This barrage and the dikes of Carriéres, Chaton, and Croissy, 
as well as the communicating link between the two arms of the 
river, rendered navigation independent, whilst it allowed the 
weir constructed under Louis XIV. to provide the necessary 
motive power for the hydraulic machine at Marly to remain 
intact. The administration of the Imperial ‘ivil List deter- 
mined in its turn to improve and perfect the establishment at 
Marly placed under its direction. M. Dufrayer, chief of this 
service, was directed to endeavour to find a means of utilising 
the fall of water to better effect. Several projects were examined, 
and by the advice of a commission, of which M. Regnault was 
chairman, the plan now adopted was chosen and finally approved 
by the Emperor in 1854. 

We give a plan showing the direction of the double line of 
pipes laid for the steam pumping engine, which are still used for 
the new machinery, though of insufficient diameter—74in. each 
—for the increased quantity of water to be elevated. The sec- 
tional elevation, page 440, shows the great Marly aqueduct, 
which still remains, as we have said, though no longer used. It 
is about 2000ft. long, in thirty-six spans, of which the highest 

are about 75ft. The height to which the water has to be raised 
from the level of the Seine to the tank in the tower is 525ft., 
and the length of the pipes i: upwards of 1400 yards. The 
power required from each wheel, allowing 20 per cent. luss in the 
pumps, amounted to fifty-three horses, and it was necessary that 
the width of the whole arrangement should not exceed what 
has been given, consequently the diameter of the wheels and 
the depth of the buckets is rather greater than the proportion 
that would have been allowed had greater space been conve- 
niently obtainable. The adoption of turbines was one of the 
plans submitted to the committee, and received considerable 
attention from them, but was finally discarded in consequence 
of the necessity for the employment of gearing which they 
would have involved, together with other supposed disadvan- 
tages which have been more or less cleared away in practice 
during the time that has elapsed since the French committee 
held its investigation. Most engineers having any experience in 
this branch of the profession would not hesitate to adopt a pair 
of turbines for the performance of the entire work done by these 
six wheels. Two of those which we described in our number of 
February 22nd as having been established on the Rhine, at 
Schaffhausen, on exactly the same height of fall, would have 
been more than sufficient for the development of the required 
power, though only 94ft. diameter each. 

The general arrangements now in operation at Marly will at 
once be seen from the engravings which we give, and we think 
the details of the pumps sufficiently illustrated to render expla- 
nation unnecessary to the professional reader. The diameter of 
the wheels is 39ft. 4in., and the width, 14it. 10in. There are 
sixty-four boards in the circumference, one half of which number 
are 10ft. in width, and the other half 8ft. 2in., the wide and narrow 
ones being placed alternately, as shown in the engraving. The 
tall varies considerably, from a maximum of 12ft. in summer to 
less than half that depth in time of flood, and the quantity of 
water available ranges from 1600 cubic feet a second in dry 
weather to between 3000ft. and 4000ft. during inundations. As, 
however, the quantity increases as the fall diminishes, and vice 
versi, the power is tolerably constant. The arms of the wheels 
are of oak and the bucket boards of elm. The shafts are wrought 
iron, as are also the two rings of shrouding and the outer circle 
of bolts united in the bucket-boards. The cast iron centres, in 
which the arms are socketed, have a diameter of 8ft. The wheels 
make from two to three revolutions a minute, which, as each is 
fitted with four pumps, gives the effect of eight to twelve single 
plunger strokes. ‘he plungers are 15in. diameter and 5it. 2in. 
stroke. The length of the connecting rods is 114ft.; the height 
of the air vessels, which are of cast iron, is 26ft., and their 
internal diameter 3{ft. 6in. The supply of air in the vessels is 
retained and regulated by the small apparatus fitted with a glass 
gauge, a section of which we give, and which is mounted over 
the clack-box of the pump, with which it communicates by 


a small cock. The seating of the bell over this cock is perforated, 
and a copper dise valve held at the centre by a screw allows the 
entrance of air into the bell at each forward stroke of the pump, 
the air being admitted when required by opening the small cock 
below the check valve at the commencement of the back stroke 
of the plunger, the glass gauge tells if water has entered the bell 
with the air, and its lower cock serves to discharge such a lodg- 
ment. Pet cocks at different levels on the air vessels give indica- 
tion of too high a level of water in them, and of the consequent 
necessity of putting the above apparatus in operation. In experi- 
ments made with the wheels going at two and a-half revolutions 
per minute and a fall of 10/t. 6in., it was found that the water 
copsumed by each was equal to a gross expenditure of 109-horse 
power, the velocity of the wheel at the circumference being equal 
to one-third of that due to the fall of water, and the volume 
passing through the wheel being equal to one-fifth of its capacity. 
Similar experiments showed that the actual result obtained by 
the pumps was, to the theoretical work done, counting the 
694 a 
7836 = “0886 
Thus the actual effective work of the pumps in water raised is 
nearly nine-tenths of whatit should be theoretically. If we turn to 
the combined results obtained by wheels and pumps in effective 
horse-power, we find that the absolute result equalled 52 per cent. 
inthe tirst experiment, 58 per cent. inthe second, and that although 
no further trial has been made, there seems no doubt that 
a better result is now secured by the substitution of one 2ft. 
pipe for the two smaller ones which formerly served for the lift, 
It would be interesting to obtain a perfectly reliable experiment 
now, as, all other things being equal, we should have the exact 
practical difference in friction between a “lift of pumps,” as 
miners call them, too small for their work, and one of ample 
size. Though these waterworks are a class of machinery as old 
as the hills, and far better understood now-a-days than Noah's 
ark, yet, from their neatness of construction and the great care 
that has been taken to design them in every part cular on correct 
theoretical principles, they are well worthy of a visit; but, indeed, 
a visit is scarcely necessary after seeing the admirable models 
and drawings exhibited inthe Cuamp de Mars, wherein, by the 
bye, are now assembled models of every description of French 
civil engineering work—past, present, and to come—and not 
one single example of English civil engineering to bear them 
company. 

We are shown nothing of the arrangements by which the 
water is turned on to the great Versailles fountains when it has 
been thus raised, but we presume that there is nothing of par- 
ticular interest in the various pipes and cocks by which the 
magnificent display which now takes place every Sunday is 
managed and controlled. 


capacity and speed of the plunger, in the ratio 





STEEL ARMOUR PLATES. 

A SERIES of important experiments on the resisting powers of 
steel as compared with iron armour-plates was carried out at Shoe- 
buryness on Tuesday last. The plates tested were seven, each 
9ft. by 4ft. by 7in., supplied by Messrs. Brown and Co., and Messrs. 
Cammell and Co., of Sheffield. A plate numbered 1 in the pro- 
gramme, made by the Mersey Steel and Iron Company, did not 
come to hand; No. 2 consisted of two plates of steel and two 
of iron. Of Nos. 3 and 4 the first was of iron faced with 
steel; the second had two outer layers of iron, each 2in., 
between which 3in. of puddied steel were sandwiched. These 
three plates were manufactured by Messrs. Cammell. No. 5 was 
of the same character, by Brown; Nos. 6 and 7 were ordinary 
rolled plates, by Messrs. Brown and Messrs. Cammell; No. 8 was 
of iron, faced with 3in. of steel, by Messrs. Brown, The gun was 
the Tin. Woolwich pattern; the projectiles solid ‘‘ chilled” shot, 
weighing 115 1b.; range, 70 yards. The plates were unbacked, 
being supported against vertical timber bracing. The Standard 
has supplied so excellent a report, substantially correct in every 
particular, of the details of the experiments, that we reproduce it 
here without hesitation, and almost without alteration. 

Ist Round—Fire direct against No. 8, Brown's 3-inch steel faced 
plate. Shot 117 1b. 4oz.; cnarge of powder 20lb. Shot clean 
through, making a round hove 7in. diameter, with a ripple-lip 
around the orifice lin. in height. At the back of the plate a cir- 
cular mass of the iron lamina was carried away 1Sin. in diameter. 
The back diagonal timber stay, 8ft. long by a foot square, was car 
ried off bodily 20ft. to the rear; large splinters were ripped off 
other stays, and large fragments of armour plates, and portions of the 
shot were strewed over the ground. 

2d Round— Fire direct against No. 6 plate, Brown's, of iron 
only. Shot 117 lb. 20z. Charge of powder 201b. Hole clean 
through 7in. in diameter ; a similar large flat circular space, 17in. 
by 18in. horizontal-vertical diameters being stripped off the back 
of the plate, the diagonal massive timber strut being also carried 
many feet to the rear. Ripple round orifice of shot hole about lin. 
in height. The timber top-brace to the supports of an old target 
above 100ft. to tne rear carried off by splinters. Numer- 
ous masses of armour and portion of scattered shot on the 
ground. 

3d Round - Fire direct against No. 7 plate, Cammell’s rolled soft 
iron alone. Shot, 117 lb. 20z.; charge 20lb. Shot hole clean 
through, in diameter, 7 ‘din. by7‘3in.; ripple, 14in high. At back 
of plate large circular flat area of iron stripped off l6in. in 
diameter. Diagonal timber strut carried off bodily 40ft. to the 





rear. 

4th Round—Fire direct at No. 5 plate, Brown’s central steel 
plate of 3in.“between two 2in. iron plates. Shot, 1161b.; charge, 
18lb. Hole clean through, in diameter 74 in. by 7in.; ripple, lin. 
high. Large fiat area of metal cleared out at the back of the 
plate, in diameter 23in. by 19in. Large splinters from wooden 
supports. 

5th Round—Fire direct at No. 4 plate, Cammell’s central din. 
steel between two 2in. iron laminz. Shot, Li6lb. 80z.; charge, 
18lb. Hole clean through 7in. in diameter, with ripple 1jin. 
At the back of plate the rear iron lamina was driven outwards 
into long tongues of metal, separated by deep radiating fissures, 
presenting a central hole with remarkablestar-like rays. 

6th Round—Fire direct, again at No. 5 plate, Brown’s central 
3in. steel between iron 2in. lamine. Shot, 117lb. 80z.; charge 
reduced to 15lb. Hole clean through 7in. in diameter with ripple 
1'2in. in height. At the back of plate a shallow circular space of 
the rear iron lamina cleaned out 23in. by 20in. in diameter. 

7th Round—Fire direct, again at No. 6 plate, Brown’s ordinary 
soft iron only, with reduced charge of 15lb. Shot, 1161b. 14 oz. 
Hole clean through; ripple, 1°8in. At the back of plate a circular 
shallow space cleaned out, 20in. by 18in. across. Head of shot, 
with about two-thirds the body completely solid, picked up at 
150ft. to the rear. 

8th Round—Fire direct again at No, 4 plate, Cammell’s central 
3-in. steel, between two 2-in. iron laminz, with reduced charge of 
15 lb. of powder. Shot, 117 lb. 80z. Hole clean through, in 
diameter 7in. At the back of plate, tongues of metal bulged out, 
with deep fissures radiating as a star from the central shot-hole. 
Lines of separation between the constituent laminz of the plate 
visible at the sides for nearly the whole vertical height of the 
target, showing the welding to have been imperfect. The inner 
steel plate greatly shattered, large fragments falling down inter- 
nally for the space of 2ft. up to the top of the plate into the shot- 
hole, so that the sky could be seen on looking upwards between 
, the outside iron laminz. The steel of inner plate appeared to be 








very hard and good, but not sufficiently tenacious. The want of 
proper welding evidently reduced this plate to nearly the condition 
of three thin separate plates. At the back the rear iron lamin 
was bulged out in the star-like fissured manner we have noticed in 
some other rounds, this fracturing extending in all cases over areas 
of about 18in. across. 

9th Round—Direct at No. 3 plate, Cammell’s 24 hard steel face 
welded upon 44in. of soft iron, Shot, 116 lb. 14 0z.; charge of 
powder, 15 1b, This plate was remarkable as withstanding com- 
plete perforation, The Palliser shot got in, but not through It 
remained stuck in its own shot-hole periect except a little bit off 
the side close to the rear end, which projected about 4in. from the 
face of the target; its point unbroken, was just through at the 
back of the plate, the metal being there bulged out and fractured 
in the form of across. After the shot had penetrated a fine hair- 
line crack suddenly appeared across the steel face of the plate with 
a very audible clink. Similar sounds were heard at intervals for 
more than half an hour, but seemingly without any tendency to 
disruption in the mass of the plate, which retained its solidity to 
the last. The steel of this facing appeared to be of very valuable 
quality, and to indicate the possibility of the manufacturers pro- 
ducing in future attempts a still more tenacious quality of hard 
and rigid steel. 

10th Round—Fire direct at No. 2 plate, Cammell’s alternate 
iron and puddled steel lamina, namely, to the face of target Ijin. 
of iron, then 2in. of steel, next Ijin. iron, and at the back 2in. of 
steel. Shot, 117 lb. 20z.; charge, 15lb. Shot hole clean through, 
7in. across, ripple lin. in height, flat space cleaned out at back of 
plate 18in. in diameter. 

11th Round --Fire oblique at 60 deg. upon No. 6 plate, Brown’s 
rolled iron only. Shot, 117 1b. 50z.; charge, 201b. Shot struck 
left edge of plate, making a scoop 8in, long. 

12th Round—Fire oblique upon No. 6 plate, Brown’s soft iron. 
Charge, 22 lb.; shot 117 lb. 20z. Shot not quite through; indent, 
in.; scoop, 12in. by 8in. In rear, serious cracks and plate bulged 
out 5in.; left side of plate rested on timber stay. 

13th Round—-Fire oblique upon No. 5 plate, Brown's central 
steel. Charge, 221b.; shot, 116lb. l20z. Shot through; scoop, 
10in. by 7in. 

14th Round— Fire oblique upon No. 4 plate, Cammell’s central 
steel. Charge, 22 lb.; shot, 116]b. 4.0z. Shot right through; 
hole 7jin. by 10in. The three laminw opened wider apart, and 
large pieces of the steel of the central lamina dropped down, as 
before, into shot-hole. 

15th Round—Fire oblique upon No. 3, Cammell’s hard steel- 
faced plate; shot, 116 lb. 10 0z.; charge, 22 1b. Palliser shot 
struck in shot-hole and broke up. Hole, 10in. by 7in. Metal 
shot remaining in, and armour plate around shot-hole warm. 
Some two or three small fine new cracks were opened in the plate 
around the shot-hole, and the clinking sounds were heard at inter- 
vals for some time. The stee! facing remained in a very solid and 
unbroken state. At the back of the plate in the rear lamina a 
long cruciform narrow fissure opened out. 

lbth Round—Fire oblique at No. 2, alternate iron and steel 
laminated plate, Cammell’s. Charge, 221b.; shot, 1161b. 100z. 
Hole clean through. 

17th Round—This was a remarkable round. The fire was de- 
livered direct at No 7 plate, Cammell’s rolled iron ; charge, 151b.; 
shot, 116lb. 140z.; velocity 1260ft. Palliser shot not through. 
The shot completely perfect, with not a single chip broken off, re- 
mained stuck fast in its own shot-hole. The rear, with its inscrip- 
tion in raised letters, projecting several inches from the face of 
the target, and its point projecting from the back of the plate, in 
the middle of the familiar shallow circular cleaned out space ot 
some foot and a half diameter. Around the shot hole in front was 
aripple of an inch in height frillingthe lodged shot. The fibre of 
the iron of this plate as shown in the fractures and splinters was 
excellent. No cracking or starring; damage by shot entirely 
local. 

isth Round—At plate No 7, Cammell’s soft iron ; fire direct 
with 18 lb. powder ; shot 1161b. 120z. Holeclean through ; ripple, 
ljin.; shallow space cleared at back I7in. by lin. 

19th Round—At plate No. 8, Brown's steel-faced. Fire direct. 
Charge 15 1b. Shot 116 lb, 12 0z. Hole right through, Tin. dia- 
meter. Back of plate bulged out into tongues and star-like 
fissures. 


The respective velocities attained by the shot were—with 20 Ib. 
charge, 1400ft.; with 22 lb. charge, L461ft.; with 15 1b. charge, 
1260ft.; with 18 lb. powder, 1345ft. 

The experiments were conducted by Captain Noble, R.A., 
Lieutenant Reeve, R.A., Quartermaster Behanna, Mr. Forrest, 
Mr. Davison, and Mr. Hopkins, clerk of the works at Shoe- 
buryness. 














AGRICULTURAL MACHINERY. Messrs. Clayton and Shuttleworth 
are able to turn out ten perfectly finished steam-engines and 
boilers weekly throughout the year; Messrs. Fowler, of Leeds, 
can complete one set of steam-ploughing machinery daily; and 
Messrs. Howard, of Bedford, can deliver one completely fitted and 
furnished iron plough every quarter of an hour. At least a hun- 
dred and twenty ditferent men have their allotted bits and parts 
to fabricate in each of Messrs. Howard's ploughs, and yet rough 
pig and bar iron entering the factory at one end can be transformed 
and delivered at the other end as a complete double-wheel plough, 
with every fitting and adjustment ready for work, in the brief 
space of an hour.— Mining Journal. 

THE GREAT EASTERN AT NEW York.-—The Great Eastern has 
given another illustration of her abilities in the way of picking up 
cables—of which we have heard so much—by grappling no less 
than nine of the Western Union Company’s north river cables at 
Fifteenth street, during her late visit to this port. Twenty-one 
conductors were rendered useless by the operation. This was a 
piece of culpable negligence on the part of somebody, for the 
steamer had been previously notified not to anchor in the vicinity 
of the cables. We should think in view of the numerous accidents 
of this kind that have happened to the cables at Fifteenth-street 
crossing, that it would be better to remove them further up the 
river to some point less frequented by vessels. The cables of the 
United States and Bankers’ and Brokers’ lines which cross respec- 
tively at Fifty-seventh and Fifty-ninth-streets have met with 
little or no trouble of this kind. The breadth of the river is con- 
siderably greater in this neighbourhood than at Fifteenth-street, 
and the original expense, of course, proportionately more, but the 
expense arising from the repair of these breakages and the loss 
ind detention of business must more than equal the difference. 
The Telegrapher. 

ENGLISH AND AMERICAN GuNs.—Professor Treadwell gives the 
following comparative statement of the powers of various guns: 

dd 32 10-in 15-in. 00 pounder 60 pounder 


Pounder. Columbiad. Rodman Arm-trong. Armstrong. 
Deccece 7500 .. 15,059 .. 49,099 .. 26,850 .. 49,280 
Qocsece 32 .. 128 .. 315 .. 300... 600 
Beccece 8 .. BD se 50 .. 60 .. 100 
docccce 1600 .. 1944... Mis... 1500 .. 1400 
Srcccoce 40,009 .. 17.030 .. 19,530 .. 35,156 .. 30,625 
Crcccee 1,280,000 .. 2,179,840 .. 6,151,950 ..10,456,800 .. 18,375,0 0 
Tocccce 100 .. 169... 4°73 oe 824 2. 14°35 
Reseuse 39°0 .. 66°0 .. 186°4 .. 3196 .. 456°8 
Q.cccoe Tree os 1447 .. 125°3 .. 392°4 .. 372°8 
O...+00 169,009 .. 121,102 .. 123,089 .. —-:175,780 .. 183,75) 


1 
1, Weight of gun, Ib. 
2. Weight of shot. Ib. 
3. Weight of powder, Ib, 
4. Initial velocity of shot, feet. 
5. Height to wh ch the shot would ascend if fired upward in vacuo. 
6. Force in pounds raised one foot. 
7. Force compared with a 32-Ib shot under a velocity of 1600ft. a second, 
8. Force in number of hors-s working one minute. 

9. Number of pounds of shot raised ift. by each pound of metal in the gun. 
lo, Force of | lb, of powder in foot pounds : 
He adds that it should be borne in mind that the increase of resis- 
tance occasioned by rifling is not taken into the account, although 

it makes an important item against the Armstrong guns. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE FLOW OF GASES, 
$m,—If Mr. Napier will confine himself between the limits of 
1]b. pressure and 200 1b. pressure, absolute, some practical advan- 
tage may result from a discussion and experiments on the flow of 
steam; and when the matter is settled between these limits I will 
give him my views on pressures that are nothing and infinite, for, 
as I said before, he hes no experimental data on these, nor can he 
make instruments to experiment upon them; and I am not at 
present disposed to enter into a merely theoretical and dreamy 
dispute about singular values and vanishing points. 

For the present I will say that 7, means the velocity of flow 
that steam would have if flowing at the same density as the steam 
in the boiler, on the assumption that the same weight would flow 
in a given time as the weight delivered when the velocity is v, 
and is well known as the reduced velocity. 

When Mr. Napier has proved that my formule are wrong for 
the limits cmanall I will then acknowledge they are wrong for 
nothing and infinity. THOMAS BALDWIN. 

Bury, Lancashire, May 9th, 1867. 

DIFFERENTIAL BRAKES, 

S1r,—I am obliged to your correspondent, Mr. Prosser, for 
drawing my attention to Lenox and Roberts’ expired patent for 
working windlasses, for I find that I intended to include in my 
patent some points embraced by their specification, and as I have 
not yet filed my complete specification, I shall be able to arrange 
it accordingly. 

From the difficulties I had to overcome before getting my brakes 
to work satisfactorily, I can readily see several objections to those 
of Lenox and Roberts; of the value of my own I have had sufficient 
experience not to be left in doubt on the subject, and I am quite 
unable to see why the pawls, having been out of gear when the 
accident happened in the Great Eastern, should make any difference 
to it. I never for a moment imagined that it would be advisable to 
do away with pawls, unless the chain was to be in some other way 
prevented from running back. 

Birkenhead, May 13th, 1867. R. 


D. NAPIER. 


FORCE AND MOTION, 

Sr, 
last week but one, which are to show that the influence in a 
moving body by which it tends to persist in motion ought not to 
be called force, but ‘* momentum ” or *‘ dynamical effect.” I agree 
with him that these are “* two totally different things.” 

By the word force I meant to express the common idea attached 
to that word; the influence, for example, which we use upon a 
gate when we push it open. 

The evidence of our senses tells us there is this influence or 
force in a body in motion, and that it ‘*exists,” or is inherent in 
every particle. It is not momentum, or weight X velocity, but 
the result of momentum. It is not ** dynamical effect,” for dyna- 
mical effect is measured by that very force X by the distance 
which it overcomes resistance before it stops, and that force is in 
turn measured by the dynamical effect which it has produced. 

This influence is pressure in motion, or moving, or following; 
it is an influence perfectly homogeneous with the influence which 
sroduced the motion in this body, and therefore ought to be 
oon by the same name; in fact, it is the very infiuence expressed 
by the learned in demonstrative, as distinguished from quaunti- 
vde d? 8 

r , all 
ds dt? 
expressions indicate that species of influence called force, and to 
detine it as such, inherent in a body in motion, cannot tend to 
**mystify and confuse the whole subject,” excepting where we 
have become habituated to use for that influence another and 
therefore erroneous name. I am convinced that to a beginner 
such true definition would remove a stumbling-block. 

There are several omissions in my letter, and some passages that 
might have been more clearly expressed, but I think that if Mr. 
Napier had tried to find my meaning, particularly in the sixth 
paragraph, wherein it is shown how the concrete No. 32 represents 
the units of force, momentum, space, and dynamical effect, and 
—— how these quantities may be, and are often loosely 
expressed, he would scarcely have used the word ‘ absurdity.” 
The whole aim of my letter was to indicate what I believe would 
be improvements in definitions and notation, that would smooth 
the way for practical men if used in an elementary treatise, and 
tend to prevent diversity of opinion as to a demonstrable subject. 
There are no new principles aftirmed—there can be none. 

In illustration of the advantage of using a prefix 1 to express 
the number of times any force is in excess orin defect of the force 
of gravitation, and to show its application to variable forces, 
I selected the Cornish engine for an example, as being one that 
would be interesting to an engineer, but I omitted to point out 
that ng log. x + 1 gx, which expresses the vertical height 
the mass will be raised when it comes to a stand, it also expresses 
the mean pressure on the piston. 

From this it appears that the mass of matter in the pump rods 
when acted upon by a pressure of steam cut off as described, will 
attain its maximum velocity when the actual pressure on the 
piston has been reduced by expansion till it is equal to the weight 
of the mass, and will stop when the mean pressure is equal to that 
weight, and that after the pressure has become less than the weight 
the mass proceeds still higher by the vis viva, or inherent forces, 
communicated while the pressure was in excess, assisted by the 
constantly diminishing pressure. Thus, in the example given, a 
mean pressure that would merely balance the weight actually lifts 
the mass to a height nine times that of the original column of 
steam. 

There is an error in the third line of the third column. For 
“the force being 0 x g when X= 0,” read “‘the force being ng 
when z = 0.” Wm. McNaveur. 

Rochdale, May 13th, 1867. 
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PUDDLING BY MACHINERY, 

Str,—At the bottom I beg to hand you copy of a memorandum 
from Messrs. Beard and Sons’, Bilston, double puddling furnace. 
I should take it as a favour, if you have space, to insert the same 
in your paper of Friday next. 

Sheepbridge Ironworks, near Chesterfield, 
May 7th, 1867. 
May 3rd, 1867 


From Messrs. Beard and Son, Regent Ironworks, Bilston, to John Griffiths, 
Esq., Sheepbridge Farm. Chesterfield. 

I beg to hand you particulars of a trial heat at these works, in our presence 
together with that of other gentlemen, with your patent puddling machine 
charge 10 cwt., No. 3iron, Iron produced, 10 cwt. 7 lb. ; twelve balls were 
made in two hours exactly, We attribute this remarkable yield to the statis 
used in shingling, namely, twelve in number. This day (Saturday) being 
five-heat day, had four other heats, common iron, charged two tons, produce 
1 ton 18 cwt. I qr. 231b ; scraps, 10 cwt. 7 Ib. ; total, 2 tons 8 ewt 2 qrs. 5 Ib. 
Scraps, 4 cwt. 3 qrs. Average quantity of coal 16 cwt. to a ton of pudaled bar. 

—— 
PATENT COMMISSIONERS’ FREE LIBRARY. 

Srr,---In my last communication on this subject I drew atten- 
tion to the point that the particular facilities required by readers 
of specifications in testing the novelty of inventions are more 
in the nature of an enlarged “‘subject matter index,” than of 
* abridgments ” of those documents. 

That which all experienced persons know to be most wanted is a 
ready means of arriving at the contents ofeach specification considered 
simplyas a publication. They require an index toeach integral state- 
ment, announcing a mechanical or chemical proposition contained 
in each specification. For want of considerably more help in this 
way than at present exists much unnecessary time is consumed in 


JOHN GRIFFITHS. 








Mr. Napier has made some remarks on my letter published | 








making searches, and this naturally discourages many inventors 
from attempting to discover what has already been published. 
The result of this state of things is worse than that of a mere repe- 
tition of patents invalid for want of novelty, there is a loss of that 
special education which a diligent inventor acquires by studying 
what others have done, or attempted to do, before him. I have 
known many instances of defects being removed from important 


inventions by a course of training of this kind having been gone | 


through by their authors. 

The great facility required, is that which would be supplied by 
an index, not merely to the main subject described in each specifi- 
cation, but also embracing distinct means of reference to each 
subordinate statement, that was sufficiently complete to amount to 
a publication of any particular mechanical or chemical point. A 
perfect index of this kind may be too much to be reasonably 
expected, but any approach to it would be a gain as far as it went. 

Then, such an index to contents of specifications might be very 
useful in case the library were ever to form an adjunct to a special 
court for trying patent cases, or in the event of the practice of 
official examination of documents—in any degree beyond that 
which now prevails—being thereafter adopted. 

Besides specifications of patents, the library contains books 
relating to manufactures, and other matters of a technical nature, 
which are sometimes referred to for the purpose of testing the 
novelty of inventions. These appear to be arranged according to 
their appropriate clessifications, and it is hoped that their 
increased accessibility will lead to a proportionate increase of their 
usefulness for practical purposes. Some experience is required 
before practical suggestions can be offered i 
facilities of reference in this department. These books are not 
usually referred to so much for the purpose of testing the novelty 
of inventions as for general study, and at present my remarks 
are confined to the former. 

Passing to anotherdivision of the library, something may be said. 
I allude to the collection of law reports. This is a most 
important section of the library, and from its connection with the 
trial of patent cases and its bearing on the prevention of useless 
litigation, it deserves to be developed to its utmost pitch of 
working usefulness. 

So far as I am aware, the facilities in connexion with this de- 
partment are confined to a collection of general reports containing 
patent cases interspersed with others, and the few existing reports 
of patent cases separately, together with a reference index pub- 
lished under the authority of the commissioners in 1855. 

It is obvious that a reference index published so long ago must 
omit therecent cases, many of which are of the utmost importance. 
I presume, therefore, that as the reports belonging to the library 
are now for the first time brought together so as to be accessible 
to readers, that this index will be continued to the present time. 
But | trust that more than this will be done in the shape of facili- 
ties for reference to the contents of the reports. It may be 
true, indeed, that the number of readers of these reports may be 
small in comparison with that of specifications, but it is to be 
remembered that these readers are generally persons who have to 
qualify themselves for advising others in difficult cases. Much 
litigation might be prevented by persons of this kind becoming 
so familiar with the leading points settled by patent cases 
as to be capable of giving sound advice backed by evident 
authority. At present advice which is in itself sound often 
fails of producing its legitimate effect on contending parties for 
want of a ready means of showing that it rests on a basis esta- 
blished by undoubted authority. This consideration leads to the 
inference that although the actual number of readers in this sec- 
tion may be comparatively small they are important because others 
may be said to read through them. In this sense the effect of the 
facilities that may be given is not to be measured by the number 
of persons using them, 

I have so often urged the point of increased attention to the 
law reports of patent cases in your columns that I forbear to re- 
peat my former suggestions; I will therefore content myself at 
present with reference to the fact of the quality of the readers and 
the probable effect on others in settlement of disputes by enabling 
such persons to advise according to established authority. Facili- 
ties given to persons of this class are likely also to shorten pro- 
ceedings in Court, for much time is often unnecessarily consumed 
by the want of familiarity of counsel with the real points already 
settled by recent cases so as to enable them to apply the points 
accurately and with appropriate limitations to cases under con- 
sideration. WILLIAM SPENCE. 

8, Quality-court, Chancery-lane. Assoc. Inst. C.E. 

16th April, 1867. 








GATES. 


RAILWAY 





Srr,—I beg to enclose you a press copy of a design for transfer- 
ring the strains caused by the weight of a railway gate from the 
top to the bottom of the gate-post. If this purpose could be ful- 





filled effectually it would be a great advantage, especially in a 
country like this part of India, where most of the posts are sunk in 
deep black soil, so that it is very nearly impossible to keep them 
from ultimately sloping inwards, except at a heavy cost for masonry 
foundations, 
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By the arrangement proposed the strain—horizontal—would be 
transferred to the bottom of the post—the cast or wrought iron 
lever hinges there, and, as will be seen by the sketch, the action 
of screwing up the nut A will be to thrust out the lower hinge and 
draw in the upper one, both tending simultancously to raise up the 
end of the gate. ALEX. R, Terry, 8.1.P. Railway. 

Bonapoor, March 13th, 1867. 


———— 


PUMPING ENGINES. 


Sir,—In your very able article on this subject for May 3rd, 


page 394, you very clearly demonstrated the superiority of the 
Cornish type of engine to the rotative, as applied to pumping; but 
you do not notice in any way the system of pumping so peculiar to 
the Cornish mines, and to which purpose the rotative engine is ill 
adapted. 

The progressive increase in depth and extent of the Cornish 


as to any increase in the | 








mines has introduced an intermittent system of pumping, becaus« 
the engines that would be ultimately required cannot be applied 
to lesser depths and smaller quantities of water with any degree of 
propriety. Their engines, therefore, stand still for some seconds 
or minutes between every complete stroke, until the valve gear be 
released by the action of the governing piston and cylinder, in 
order to allow a sufficient accumulation of water to fill the pumps- 

There is an inconvenience in this mode of pumping quite inde. 
pendent of the kind of engine adopted. That is to say, a column 
of water, perhaps several hundred fathoms in length has to be put 
into rapid motion from a perfect state of rest at every return 
stroke. Such a column will resist as if it were a solid body, and 
must therefore cause a considerable loss of power, not effectively 
employed in raising the water. Whereas, in most of our best 
pumping engines provided with double and treble pump barrels 
with a single suction and force pipe the column of water is in con- 
stant motion, and there is no loss of power from intermittent action. 

I do not mean to say that the continuous system of pumping is 
at all applicable to the Cornish mines, but if it could by any means 
be adopted by introducing smaller coupled engines working alter- 
nately, then, indeed, the Cornish type would show a very great 
superiority over the rotative engine. 

I have myself long since made the reverse experiment by 
causing the oldest form of Cornish engine with open cylinder to 
drive a crank with perfect uniformity of mction, by so governing 
steam and injection as exactly to balance the pressure of the atuno- 
sphere, substituting of course the modern parallel motion for 
the old-fashioned chains. 

Economy of steam was not my object, as I had abundance at 
command, but the cost of the engine was comparatively trifling. 

Reading, May 13th. Henry W. REVELEY. 

[Coupled Cornish engines working in such a way that the 
column of water is always in motion in the rising main are used 
in pumping for towns, and in a few instances in draining 
mines.| Ep. E. 


LIGHTHOUSES AT THE EXHIBITION, 


Srr,—In your last article on the French International Exhibi- 
tion, I find you mention the “lantern of Professor Holmes’ ap- 
paratus.” As this may convey an incorrect impression, perhap 
you will kindly allow me to explain that the dioptric apparatus 
exhibited by the Trinity House on the top of the scaffolding to 
which you refer, was made by the Messrs. Chance, of Birmingham, 
as was also the temporary lantern in which it is placed. 

This lantern was designed by myself to suit the optical appara- 
tus, on a plan which I have long advocated, viz., that as many oi 
the bars of the lantern as possible should be wade to coincide with 
the framework of the apparatus in order to reduce to a minimum 
the amount of light stopped by the lantern. 

The magneto-electric machine and the electric lamp two be used 
inside this apparatus are those of Professor Holmes, who first 
applied this system of illumination to lighthouses at the South 
Foreland, near Dover, in 1858, and now it is permanently esta- 
blished at Dungeness, where it has been in successful operation 
since the 6th of June, 1862. 

In France the magneto-electric light was first applied to the 
lighthouse of La Héve on the 26th December, 1863. 

Smethwick, 13th May, 1867. David M. HENDERSON. 


THE CORNHILL BURGLARY 


Sir,—Since the publication of my letter in the 7imes, on the 
9th of February, 1865, explaining the manner in which the safe in 
Mr. Walker's shop, Cornhill, was broken open, which afterwards, 
at the trial of Caseley, was proved to be an exact description of 
the actual occurrence, not only with respect to the method adopted 
by the burglars, but particularly with reference to the time w 
it occupied, I have been inundated with letters from firms and indi- 
viduals folm every part of thiscountry, asking my opinion respecting 
safes in their posesssion, which they describe, or the deseriy 
safe I should recommend as the best. I have given gratuitously a 
great deal of attention to the question, but find it impossible to 
give the time, irrespective of the expense, to reply to every appli- 
cant. I would, therefore, ask you to do me the favour to tind 
room in your columns for the following few observations, which 
are to be considered as my reply on this matter to all inquirers. 

I have carefully inspected almost every kind of safe, and find in 
the majority of cases that the outside rim is too weak invaria- 
bly opposite the lock, midway between the top and bottom, «nd 
cannot resist the gradual insertion of the steel wedge; the angle- 
iron ring suggested in my first letter would at a very little c 
double the resisting power of these safes. There is a safe, however. 
now in the possession of Mr. Walker, which is really burglar-proof; 
the bolts in this safe are ten in number, and when locked clasp 
each of the four sides of the safe in such form that without the 
key it would be next to impossible to force them back, supposing 
you could get at them or to prize the door from them im the 
manner usually adopted for this purpose. So wellis thislocking or 
rather clipping atfected that the top and bottom hinges of the 
doors may be sawn completely through, and yet the door remains 
as firmly fastened as before. 

It would be impossible to insert a steel wedge, on account of the 
shallowness of the door at the point of entry; the door is also 
rounded from the inside, so that there would be no held for the 
lever were it applied. Assuming, however, the lever could be 
applied, it would require a force of 100 tons on its point to tear the 
door from the bolts: the safe is therefore undoubtedly burglar- 
proof, as no such force could possibly be applied. 

I am much obliged to all to whom I have not been able before to 
reply, for the confidence they have reposed in me, 

ROBERT F, FAIRie. 

56, Gracechurch-street, May 9th, 1867. 


OF 1865. 
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AMERICAN WrovGHT v. CHILLED WHEELS.--The following 
letter has been addressed to the Scientific American :—** Messrs. 
Editors,—I have noticed several articles upon chilled and wrought 
wheels and should like to give my views upon them. If the 
wrought wheel is made in the proper manner it is far superior to 
the chilled wheel. Ist, the wrought is only half the weight of 
the chilled. 2nd, it is flexible in the centre, and therefore in 
turning sharp curves will not shear the rails or wear out the 
journal boxes as severely as if rigid. 3rd, it is safer from break- 
ing. 4th, it will live as long as the chilled wheel. 5th, it can be 
made larger in diameter and go over more ground with the sam 
revolutions, besides overcoming the friction on the journals. 6th, 
it caa be run at higher speed, as vibration has a great deal to do 
in breaking chilled wheels. 7th, the rails will last much longer, 
for this reason: the wrought wheel will wear a smooth surface, 
while I notice that some of the chilled wheels wear lumpy on the 
face of the head; thus making ragged rails. I am well aware of 
the English wheels wearing fiat places on them. It is also easy to 
account for the Prussian steel wheels breaking, because they are 
are never manipulated. The difference between the English 
wrought wheel and the American is that the English have a tire 
heated and shrunk on, which leaves them soft, while the American 
wrought wheel is made from Bessemer steel or wrought iron, put 
into the machine hot and forged until cold; thus making what is 
called a cold-forged wheel. The tread is both hammered 
rolled at the same time. As to the price of the wheels, the 
wrought will be the cheapest in the end; for instance, the wrought 
wheel weighing 260lb. and the chilled wheel weighing 252 





2 ib, 
Again, when one is worn it has to be recast, while the other can 
be forged several times over at a trifling expense, say one dollar 
each, I think any practical man will see at a glance that a cold 
forged wheel will be the safest in the world and the best.—s, 
VANSTONE, Providence, Rhode Island, 














May 17, 1867. 
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TO CORRESPONDENTS. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 


** Letters intended for publication must be accompanied by the | 


names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 


T, H.—Messrs. Lockwood, Stationers’-hall-court, 

A CONSTANT READER.—W. Brearey, £sq., 
Adelphi 

A CONSTANT READER.—About 34 indicated horse-power—say 18 to 20-horse 
nominal, 

COAL-PRESSING MACHINERY.—A correspondent wishes to ascertain the names of 
makers of machines for compressing patent fuel. 

W. SANGSTER.—Aieceived with thanks, We do not send the second journal you 
name from this office, but we can get it for you if you wish, 

A. W.—" Bourne's Catechism of the Steam Engine,” * Baker on the Construction 
of Machines,” in Weale’s series, will answer your purpose for the present. 

I, M.— The statements to which you refer are for the most part totally erroneous, 
In plain terms, the man is a humbug ~ possibly deceiving himself, but very un- 
likely to deceive others, 

X. Z.—The works of Truran, Fairbairn, and Percy, are the only standard books 
on the subject. ** Truran’s Treatise on the Manufacture of Iron” is expensive, 
but it will suit your purpose admirably. 

W. S. P.— We have answered your question over and over again. 


Society of Arts, John-street, 


We must beg to 


refer you to THE ENGINEER, vol. xix., p. 103, for particulars of the exami- | 


nation for appointments as engineers in the merchant navy. 

LAYING AND NET-WEAVING MACHINES —A correspondent is desirous of ascer- 
taining who are makers of the above machines, particulars as to cost, room re- 
quired, &e, &c. Will any of our readers kindly forward us any information 
they may possess ? 

T. E. 8.— Your tallow has been purified (?) by the use of some acid—sulphuric, 
most probably— every trace of which has not been removed. Perfectly pure 
tallow is the best lubricant, but is not easily obtained. We have found good 
lard oil answer admirably for pistons. 

T. M.— The resistance due to the incline will vary in the exact ratio existing between 
the rise of the incline and its length. Thus, if the road rises | in 100 the force 
required to overcome the tendency of the load to run down the incline will be 
just | lb, in every 100. The gravitating resistance of a load of 1000 lb. on an 
incline of 1 in 10 is just 100 1b., and so on. This is totally irrespective of 
Sriction. 

nr. R. J.—Admiralty rule for horse-power: V mean velocity of piston, A area 

TAY 

33,000" 
assumed to be 74 lb. instead of 71b. In Manchester 23 square inches, and i” 
Leeds 30 circular inches are allowed for each nominal horse-power in the case of 
condensing engines, irrespective of speed or pressure. 

E, H. (Leeds).— The capacity of the large tank has nothing whatever to do with 
the question, and you have omitted to state the most important point —the height 
of the bottom of the main tank above the delivery cock. If the distance is, say, 
&/t., a clear waterway of \in, in area through the cock will be sufficient, say fin, 
wide and 2in. long If the difference in level is not more than a foot, about 
twice this waterway will be required, or, say, 3in. by Rin, 

STATICUS (Turin).—The minimum amount of battery power necessary to illu- 
minate a vacuum tube varies with the length, diameter, shape, glass, degree of 
exhaustion, and residual gas in each tube, as well as with the kind of battery 
employed, the size and distance of its plates, the electrical resistance of the inter 
vening liquids and diaphragms, the intensity of the chemical action, and other 
changeable conditions. As arule, the weak power of one or two cells of a Bunsen’s 
and Groves’ battery, and a small induction coil, is all that is necessary to illu- 
minate the small tubes sold in shops. If too much battery power be employed it 
will destroy the insulation of the induction coils and render them useless, whilst 
if too powerful a coil discharge is sent through the tubes it will pierce the glass, 
making a small hole, thereby spoiling the tube. The best method of determining 
the power necessary is by experiment, using tco little at first, and gradually 
augmenting it till the discharge passes through the tube. 

AN OLD SUBSCRIBER.—Jn order to reply fully to your questions it would be 
necessary to supply you with a complete design. You can hardly expect this. As 
there are twenty-five tons to be carried upon the centre of the bridge, and there 
are ten girders, each girder will have to bear a load of 25 tonsat the centre. 
Taking the depth at one-thirteenth of the span, and using the formula for find- 


x + we find the strain to be 8} tons, If the 


of piston, nominal horse--power In Glasgow the pressure is 


ing S, the central strain, S = 


depth be reduced to Wain., which is about the minimum dimension it should have, 
the strain would be a little over twelve tons, which would not require more than 
two and a-half square inches of metal, As it would be impossible to construct 
the girders with so littte metal in the flanges, your design’is a very expensive and 
unpractical one. Moreover, to obtain rolled beams of the length required, even 
if the depth were reduced to 12in., which is the greatest depth rolled beams at 
present are usually made, would be a most expensive affair, as you will find if 
wou make a few inquiries respecting their cost. 
HARDENING CAST IRON. 
(To the Editor of The Engineer) 

Str,—Could you oblige me, as one of your subscribers, by letting me know 
the process by which cast iron cylinders and rollers are case-hardened without 
being bent in the process of hardening them ? J.G,. 

Aberdeen, May 10th, 1867. 





BROWN COAL. 
(To the Editor of The Engineer.) 

Stk,—I should feel much obliged if you or any of your corre spondents could 
tell me if there are any layers of brown coal or lignite in the United Kingdom, 
America, and France, and where they are—if extensive or insignificant ? 

Brussels, May 8th, 1867. Friz B, BERR. 

BROMWICH’S AIR ENGINES, 
(To the Editor of The Engineer 

Srr,—Can you or any of your correspondents supply me wit 
Mr. Bryan Anson Bromwich, the p of the c 
patents No, 261, January 28th, 1863, and No. 2451, 1864 
them, and, if so, their names and addresses ? 

Manchester, May, 1867. 


h the address of 
Pp J air apparatus, 
3 if any firm has made 





CASEMATE SHIPS. 
(To the Editor of The Engineer) 
SIR,—My letter referring to the casemate ship inserted in your last impres- 
sion should have been given dated from Hemel Hempstead, instead of Berk- 
hampstead. Your correction of this in next week’s issue will oblige. 
W.N. DAVIS, jun. 


AIR, 


Hemel Hempstead, Herts, May 14th, 1867. 

V.S5 — The word ** aim 

under engraving.” _-——- 
JAPANESE COAL, 

(To the Editor of The Engineer) 

SIR,—Some time ago mention was made in your paper of the quantity of 
coal there is in China, but nothing was said about the coal in Japan, which, 
in 1860, was worked in considerable quantities, and at a distance of 400 miles 
from that place was delivered alongside the ship atthe rate of one dol. a ton. It 
contained a large amount of carbon, sufficient to block up marine boiler tubes 
in twenty hours, leaving but asmall quantity of ash. The engines, of 400- 
horse-power nominal, made eleven knots an hour for twenty-two hours. 

oumsssmmen F.N.C. 
MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 2ist, at eight p.m.— 
1. Renewed discussion upon Mr. Chance’s paper “On Optical Apparatus used 
in Light-houses.” 2, “ Experiments on the Removal of Organic and Inorganic 
Substances in Water,” by Mr. Edward Byrne, M. Inst. C.E. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.— Evening meeting, 
Monday, May 20th. The chair will be taken at half-past eight precisely : 
“ Fleet Maneuvring,” by Commander Pownall W. Pellew, R.N. 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—Wednesday, May 29th, at 
eight p.m.: “On the Method adopted in Sinking the Cylinders for the Bridge 
over the Clyde at Glasgow,” by H. E. Hunt, 

Advertisements cannot be inserted unless delivered before seven o'clock 
on Thursday evening in each week, The charge Sour lines and under is 
three shillings ; each line afterwards, eightpence. the! line averages eight words ; 

are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 

the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms paid wm advance):— 
Half-yearly (including double number) 15s. 9d. 
‘including two double 

Jf credit be taken, an extra 
be made, THE ENGINEER is registered for 

Letters relating to the advertisements and publishing department of this paper are 
to be to the publisher, MR. GEORGE LEOPOLD RICHE ; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C, 


should be substituted for “arm ” in the left line | 


| NOTICE. 
*,* In order to facilitate communication between our corre- 
spondents in Paris and our subscribers and scientific and 
manufacturing friends wio may visit the Exhibition, as 
well as the great mass of the exhibitors, we have established 
a small office in the park, near the boilers, in the English 
section, where our representatives will always be heard of, 
and THe Enaineer can be procured. Messrs, Kirklands 
| have also undertaken the agency of this journal for the 
| Lxhibition at their reading and meeting room for members 

of the press in the main building. Our office is situated 
| close to the circular promenade round the building, and 
is externally an exhibition of some of Messrs. Bunnett 
and Co.’s shutters, &c. It is surmounted by a cornice 
representing a rivetted girder in light blue with gold 
rivet heads, and on the centre of each side the name of our 
journal is printed, Our correspondents in Paris will be 
happy to be of use to any of our English or conti- 
nental subscribers visiting the Exhibition. 


ENGINEE 
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FRIDAY, MAY 11, 1867. 


THE INSTITUTION OF CIVIL ENGINEERS. 

| Own Wednesday night the Institution of Civil Engineers 
pronounced its verdict in the now famous Armstrong- 
Russell case. An animated debate terminated with a 
division, and the result of the division was that the 
motion, “That the report of the council be received and 
adopted,” was carried by an overwhelming majority. 
In other words Mr. Scott Russell’s explanation has not 
been deemed satisfactory. With this decision we have 
no right to be dissatisfied. We accept it as the honest 
expression of the convictions of the majority of the 
members of the body most interested. No pains were 
spared by the council in the investigation of the charge 
against Mr. Scott Russell—if, indeed, that can be 
termed a charge where there was no avowed accuser 
and the report of the inquiry, as printed, left nothing to 
be desired, either as to clearness, detail, or arrangement. 
The volume was bulky, and its contents could not be 
fairly mastered without some patient hours of study, but 
it is tolerably certain that such a report, affecting the 
|honour of more than one influential member of the 
council, was eagerly and carefully perused; and it is there- 
| fore probable that every member who voted was familiar 
with the real merits of the case, and understood perfectly 
what he was about. The members of the institution 
have like passions with other men, and it would be absurd 
to suppose that either prejudice or personal feeling was 
entirely absent on Wednesday night, but it is probable 
that prejudice and personal feeling in so large a meeting 
were more than balanced by the moral infiuence of those 
who approached the consideration of the question in an im- 
partial and judicial spirit. The decision, in any case, 
expresses the opinions of a majority of the members 
present, and so far it must be accepted as final. 

The facts of the case have become in great measure 
public property; they have been fréely discussed beyond 
the circles of the Institution, and the circumstance that a 
verdict has been pronounced by its members in no way 
affects the opinion at which we had already arrived, nor 
do existing conditions render it necessary that we should 
now refrain from expressing that opinion. Indeed, the 
manner in which the whole subject has been handied by 
individuals who can apparently tind no good thing in the 
council, renders it, in a manner, not only expedient, but 
necessary, that we should speak plainly, and endeavour as 
far as possible to dispel some of the clouds with which 
the transactions out of which the inquiry took its rise have 
been invested. 

The facts of the case, as set forth by the evidence, may 
be thus stated in their most simple form:—Early in January, 
1864, Mr. Scott Russell ordered certain guns and military 
stores from Sir William Armstrong and Co., ostensibly 
for a “Northern Power”—in other words, for the State 
of Massachusetts. 

The amount involved in this order was, at the time it 
was given, agreed upon between the parties as £13,960; 
and immediately thereupon eight bills, drawn by Colonel 
Ritchie (acting for the State of Massachusetts) upon 
Messrs. Baring Brothers, and payable to Mr. Scott 
Russell’s order for the exact aggregate amount of £13,960, 
were deposited with Mr. Adams, the American minister, 
to be drawn upon by Mr. Russell for payment to Sir W. 
| Armstrong and Co., as and when he produced Messrs. 
Armstrong’s invoices representing instalments of work. 
| On the 16th May, 1864, Mr. Russell received an invoice 
| for completed work and work in progress to the amount of 
| £6728 ; and it appears that on the 19th he cashed bills, 
| which he had received from Mr. Adams the same day, to 
| the amount of £6040. After having cashed these bills 
Mr. Russell wrote to the firm for a new invoice, 
to be confined to the completed guns and ammunition 
apart from the work in progress, and having obtained this 
amended invoice, amounting to £3250 7s., he advised by 
letter on June 3rd the pay 
account with the Bank of } England of £3087 17s., which he 
intimated was the amount of the first invoice, less five per 
cent. commission. Thus it will be seen that a sum of £2789 
13s. remained in his hands. A transaction of a kindred 











final invoice, in which appeared goods previously invoiced 
but not paid for, was forwarded to Mr. Russell with an 
intimation that the whole of the goods awaited his orders 
at this time. Sir W. Armstrong subsequently discovered 
that Mr. Russell retained in his hands the sum of £2965, 
On the 11th of October Mr. Russell was again reminded 
that the goods were still awaiting his directions. On the 
3rd of November he applied to the firm for drawings 
of gun carriages to send out by the next mail. On 
the following day, 4th November, Mr. Russell ob- 


tained from Mr. Adams the last of the bills, thus in- 
creasing the amount in his hands to £4765, the whole of 





which has, it is admitted, been applied to his own purposes, 


ment to Sir W. Armstrong's | 


character subsequently occurred, and on 22nd September a | 


=3 





| The knowledge of the payment and disbursement to Mr. 
Russell seems only to have reached Sir W. Armstrong and 
Co. in March of 1865, whereupon the whole affair speedily 
fell into the bands of the solicitors to the different parties, 
and Colonel Ritchie, by whom the guns had been ordered 
through Mr. Russell, came over to England and employed 
Mr. Maynard to act for him. Then followed a protracted 
correspondence among the three solicitors, and at length, 
after legal proceedings had been commenced by Messrs. 
| Armstrong, with the concurrence of Colonel Ritchie, 
Messrs. Freshfield—acting for Mr. Russell—wrote to 
| Mr. Maynard offering 125 copies of Mr. Russell’s “ Naval 
| Architecture” as the only available means he possessed of 
meeting the claim. Mr. Maynard then proposed, on behalf 
| of Colonel Ritchie, to divide the loss, by paying Sir William 
| Armstrong and Co. half the sum remaining unpaid, and 
| to divide equally the proceeds of the books, and this pro- 
| position was agreed to. Mr. Russell gave Messrs. Maynard 
| an order upon Messrs. Day, his publishers, to deliver the 
| books; but on presenting the order Messrs. Day declined 
|to deliver them on the ground of his having some 
srior claim upon them and, as a matter of fact, the books 
boos never been delivered to this day. The reason why, 
| or the nature of the claim, does not clearly appear, as Mr. 
| Day was not examined, nor has it been made plain that 
there was mala fides on the part of Mr. Russell in giving 
the order on his publisher. As it appears that Mr. Russell 
has himself since received a number of these books, it 
would rather seem that Mr. Maynard did not trouble 
himself further in the matter, considering the claim unten- 
able, or the security of little value. 

We believe we have so far stated simply the facts as 
admitted by Mr. Russell. 

In his defence, or reply, Mr. Russell urged that he was 
not an agent, but a principal in the affair—contracting on 
the one hand with the American Government, and on the 
other with Messrs. Armstrong. That, as Messrs. Arm- 
strong did not complete the work within the time specified, 
he was not bound to take over the goods; and that, there- 
fore, Messrs. Armstrong had no locus standi for complaint 
and had not been injured; and that, as regards the 
American Government, the matter was one of simple 
debt, satisfied by the transfer to Colonel Ritchie of the 
copies of “ Naval Architecture.” 

On the other hand, Sir W. Armstrong replies—and we 
are bound to say, that in our judgment the evidence is 
clear upon the point—that time was not of the essence 
of the contract, and that the period of delivery was from 
the first a conditional one; indeed, no regular contract 
appears to have ever been proposed, and that, as regards 
the settlement with the American Government, the 
“ securities ”"—the books—proved to be no securities at all. 

Although the case seems a complicated one it is really 
not as far as Elswick was concerned—the whole 
transaction was based solely on correspondence and personal 
interviews; and the letter most nearly approaching in cha- 
racter to a regular agreement, includes a clause fatal to 
Mr. Scott Russell’s argument. ‘ If,” say the Elswick firm, 
“we are successful with the steel tubes we hope to have 
the guns ready by,” &c. To us it is perfectly clear from 
this that the contract for delivery was purely conditional 
as regards time; nor do we see how a firm dealing in guns 
—a species of manufacture notoriously uncertain in its 
results—could honestly enter into any time agreement 
whatever; nor do we find that Mr. Russell at first 
attached any importance to the delay in delivery. 
On the contrary, we fail to discover in the entire corre- 
spondence that he ever urged the existence of a time con- 
tract, or made any attempt to enforce its observance. As 
regards this portion of the question the Elswick firm 
certainly have the advantage of Mr. Russell. 

Concerning Mr. Russell's dealings with the American 
Government it is more difficult to speak. There is not, 
strictly, any question of law involved, and, to some men 
acts appear dishonourable in a high degree which do not 
appear dishonourable in any degree to others. A document 
will be found at page 153 of the evidence, which to us ap- 
pears to prove, in the most conclusive manner, the position 
of Mr. Russell in this most unfortunate affair. In reply 
to an application from Sir W. Armstrong, Mr. Adams, the 
American minister, writes:— 

“There can be no question that the drafts placed in my 
“hands by Colonel Ritchie were understood by me as 
“intended to pay your firm, through Mr. Scott Russell, 
“for the work you were doing for the State of Massa- 
“chusetts, as fast as a corresponding value was reported 
“to have been completed. In accordance with that under- 
“ standing I handed over drafts to Mr. Scott Russell, only 
“upon the production by him of invoices from you of 
“work brought forward towards completion, more than 
“ sufficient in value to cover the sums paid.” 

Here, then, is, we think, indubitable evidence of Mr. 
Russell not occupying the position of a contractor with 
the American Government, but that of agent, employed by 
them to purchase, inspect, certify for payment, and to 
pay for the guns and ammunition manufactured by 
the Elswick firm. But were we to grant all that Mr. 
Russell would claim, we do not see that, as far as 
the Institution and this inquiry are concerned, his 
position would be bettered. It is only in his oficial 
capacity that there is any right of inquiry at all, and the 
| question was whether there was anything in this trans- 
| action which rendered it desirable that Mr. Scott Russell 
should cease to hold office. And when Mr, Russell went 
to Mr. Adams, carrying in his hand certain invoices or 
documents representing specific amounts, and received 
from him some £13,000, and thereupon paid to Messrs. 
Armstrong, upon other invoices or documents, a less sum by 
nearly £5000, did he give evidence of the possession, to 
say the least, of that keen sense of honour and right feeling 
which should characterise a member of the council of the 
Institution of Civil Engineers? That is the question, and 
it has been answered. The American minister believed 
he was paying Sir William Armstrong and Co,—Sir 
William Armstrong and Co. believed they were 
receiving all that was being paid by the minister. 
; Mr. Russell alone knew differently. It has been urged 
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that with transactions between Mr. Scott Russell, Sir 
William Armstrong, and the American Government the 
Institution had nothing whatever to do, and that in con- 
ducting the inquiry just terminated the council went 
beyond its province. By the vote of Wednesday night the 
members of the general body corporate have proved that 
they think otherwise. For ourselves, to the first state- 
ment we object that, although Mr. Russell’s relations 
with any firm or Government were in the abstract 
nothing whatever to the Institution, the honour of one 
of its officers, a vice-president moreover, was a matter 
of paramount importance; while as regards the second, 
it is evident that everything which can possibly affect the 
reputation of the Institution must constitute a legiti- 
mate subject for investigation. Who can doubt but that 
the council of the Institution must have found the 
late inquiry painful and disagreeable in the extreme, 
and it reflects no small credit on them that it has been 
conducted with the utmost delicacy and good feeling. It 
is, unfortunately, necessary now and then to deal with very 
disagreeable subjects. The streets of Jerusalem were kept 
clean by every man sweeping his own door step, and it is pos- 
sible that the majority of the inhabitants wished to have the 
sweeping performed vicariously. The operation was in asense 
degrading, but the result was satisfactory, and so consoling. 
The council of the Institution would have been spared a dis- 
agreeable task if Mr. Scott Russell had made himself 
amenable to the laws of the land, instead of just going far 
enough to necessitate the inquiry whether he had or had 
not made himself amenable to another code—that of honour. 
On the whole, however, whilst we do not care to bear 
hardly on Mr. Russell, we think it is better for all parties 
that the matter has taken the turn it has done. 


OUR IRONCLAD SHIPS. 
Two parliamentary papers, interesting and important in 
no ordinary degree, have been recently made public, and, 
we may add, so eagerly bought up that they are we 
understand already out of print. They contain the 
reports of Admirals Yelverton and Warden “ on the trials 
of the Channel fleet in 1866, with the observations of the 
Controller of the Navy thereon;” and the “report of the 
admiral (Dacres) in command of the Channel squadron as 
to the trials of the ships comprising the fleet under his 
command during the year 1864.” They may be regarded 
as the first official documents containing reliable evidence as 
to the sailing and fighting qualities of our new fleet, and 
they possess a corresponding value. It is to be regretted, 
however, that instead of setting at rest all the questions 
which have of late years afforded matter for keen discus- 
sion, these reports leave many problems all but untouched, 
and introduce fresh complications where none previously 
existed. Of these last we shall just now say nothing, 
restricting ourselves altogether to the consideration of the 
power which our new fleet possesses of working its guns 
in @ seaway, and to the evidence afforded as to the relative 
merits of the broadside and turret systems in this respect. 
If ships did not roll, only storms of excessive violence 
could prevent them from fighting ordnance carried high 
above the level of the water. Pitching is a matter of 
secondary importance, inasmuch as it would little if at all 
affect the running in and out of the guns. If the sea ran 
high, waves would probably enter the ports through which 
the guns were discharged whether the ship rolled or not; 
but it is obvious that they could not interfere to any very 
great extent with the operations of the gunners under 
ordinary circumstances. It may be therefore assumed 
that the ship which rolls least will be the best as far as 
the direct action of the wash of the sea is concerned, 
while further advantages will be presented in the fact, 
that with a steady platform aim may be taken with 
facility, and the guns worked on their slides with ease, as 
their gravitating foree down varying and opposite inclines 
of the deck will not be called into play. Unfortunately 
Admiral Yelverton’s report proves conclusively that every 
ship in the squadron under his command—including the 
Caledonia, Lord Clyde, Bellerophon, Achilles, Hector, 
Pallas, Ocean, Wivern, Research, and Helicon—rolled, with 
a single exception, to such an extent as to render the work- 
ing of their guns in a moderate gale all but impossible. The 
statements on this head contained in the report are so 
startling that we reproduce a few of them. On October 
i7th the fleet was exposed to the action of a heavy swell. 
The Caledonia rolled 28deg. from the perpendicular, the 
Lord Clyde 26 deg., the Bellerophon 10 deg., the Achilles 
, 16deg., the Hector 20 deg., and the Ocean 26 deg,, while 
the Pallas beat all her competitors in this undesirable feat 
by attaining a maximum roll of not less than 32 deg.! 
Admiral Warden reports that in the case of the Lord 
Clyde on the 26th of September, an order having been 
passed that each ship should fire fifteen rounds in a heavy 
sea, “It was found utterly out of the question to fire at 
the target in any other position than head on to the sea, 
and the time occupied in firing the prescribed number of 
rounds was three-quarters of an hour. . . The main 
deck was flooded with water to the extent of flowing over 
the hatchways. The water poured in and out of the guns. 
Two shots rolled overboard out of them, and one was 
followed by the cartridge. Two of the guns at different 
times got the better of their crews apd banged in 
and out of the ports several times with extreme violence, 
and two of the slides are to a certain extent damaged by 
it. .... The result of that day’s experience would seem 
to prove that it is possible to cast loose and fire these 7in. 
guns in a sea way, either singly or a few at a time; but I 
hold that it would prove utterly impossible to have gone 
to general quarters or fought an enemy’s ship... ... The 
most of the cartridges, if not all of them, would, have been 
destroyed in the guns, and the guns which could have been 
got off would have hurt nobody. Three times in the course 
of that afternoon did the ship roll her main chains right 
under, and throw the water on her upper deck. The lower 
sills of the main deck ports are about 8ft. 6in. above the 
water when she is deep, and a roll of 15 deg. just, touches 
the lower sill, and 22 deg. roll just about covers the entire 
port.” Nor was the behaviour of the other ships, with a 
single exception, the Achilles, more satisfactory. The 
Bellerophon, indeed, which we have heard spoken of as 





“the best ironclad ship afloat,” tired but two rounds instead 
of the fifteen specitied. The results of the entire cruise 
prove, indeed, that except in moderate weather, the ships 
we have named would be more or less powerless to molest 
our enemies, 

Such a conclusion is no doubt disheartening, but we 
must not fall into the error of hastily condemning as 
worthless the ships which have cost us so much; nor 
must we assume from the data thus placed before 
us that it is impossible to produce a good and efficient 
broadside-armoured fleet. The value of any war ship 
is after all strictly comparative, and unless it can 
be proved that other nations possess ships which could 
fight their guns when ours could not be fought, we have 
no reason to fear the results of a warlike encounter in 
a gale. On the whole our ships are good sea boats 
under trying circumstances, and this is much more than 
can be said of the French ironclads. Any reliable in- 
formation which can be obtained regarding the new 
war ships of France is to the effect that they could 
barely live under circumstances when we would find it 
possible at least to fire a few guns on board the worst 
vessels of our Channel squadron. ‘There is no reason 
whatever to think that our broadside ships are inferior to 
those of any other power, and we have very good evidence 
to show that they are superior in every respect as sea 
boats to those with which they would be most likely to 
have to contend. But this is not the only satisfactory 
thought on which we may dwell with some pleasure. It 
will be found by those who carefully peruse the report 
we are now considering—that for 1866—that one ship 
—the Achilles —distinguished herself from all her sisters 
by her great steadiness. This fact leads directly to the 
conclusion that it is not only possible to build ironclads 
which will not roll too heavily to seriously impair their 
efficiency, but that such a ship has actually been built and 
forms a constituent part of our naval strength. Admiral 
Yelverton reports of the Achilles :—* As a fast and 
powerful steamer she takes her place in the highest rank, 
and combines sailing, steaming, and fighting qualities such 
as none of the others possess. Her power of going to 
windward in a breeze when her propeller is disconnected 
is astonishing, and her stability very great. In running 
before the wind she does rot accomplish what I expected 
of her; but it is hardly fair to judge of the sailing qualities 
of a ship with her foremast placed where it now is. When 
under steam in the trough of a heavy Atlantic swell her 
rolling was trifling as compared with that of the other 
ships of the squadron. On the 17th October, when the 
Lord Clyde was rolling 26 degrees and the Caledonia 28 
degrees, the Achilles was only rolling 12 degrees. Again 
on the 15th of October the Caledonia was rolling 14 deyv., 
Lord Clyde 10} deg., and Achilles only 2 deg. It is to be 
regretted that the Achilles is so long that she is manceuvred 
with a certain amount of difficulty. But it is to be borne 
in mind that the length of a ship has little influence on her 
rolling, and it should not be difficult to build shorter ships 
quite as steady as the Achilles. Indeed, as it is, it is 
questionable if she is more difficult to handle than the 
Bellerophon, which, notwithstanding her balanced rudder, 
has proved rather unmanageable. 

It may be worth while here to digress for a moment, and 
reproduce Admiral Yelverton’s opinion of Mr. Reed’s hest 
ironclad, specially designed to be handy :—* I cannot call 
the Bellerophon a handy ship, for she possesses the defect 
common to all ironclads, viz., that she will not pay off 
with certainty, in spite of her after yards being square and 
helm well up, and she is very doubtful in stays, even under 
the most favourable circumstances of wind and sea; I 
having observed her miss stays three times on one occa- 
sion, and at length obliged to wear. This I attribute to 
the balance rudder, which may be suitable to a screw 
steamer, but seems to have a tendency to stop the ship's 
way too suddenly under sail, and she then refuses to come 
head to wind. Whatever may be the advantages of the 
balance rudder, it has the great defect of offering a target 
of very large dimensions. The captain of the gim who 
would fail to hit it at moderate range when the Bellerophon 
pitches must be a bad shot. Under all the circumstances 
of steaming I think the Bellerophon ranks below the Lord 
Clyde, and on a par with the Ocean and Caledonia. In 
this respect I was disappointed, for I expected much 
greater speed.” 

The greatest defect of our ironclads, then, is their marked 
propensity for rolling; but the exceptional case of the 
Achilles proves that this defect admits of removal in 
future vessels. If it is not removed we must attribute the 
fact not to the difficulties of the problem presented for 
solution, but to the negligence or incapacity of the naval 
architect. It does not appear that arrangements tending 
to reduce rolling would in any way interfere with those 
intended to secure a high velocity under steam, and in any 
case it is certain that the efficiency of a fleet depends 
so much on freedom from roll as to make it expedient 
to sacrifice other qualities in order to secure one 
of such paramount importance. The chances are that the 
Achilles would have been able to destroy all the other 
ships in the squadron during the gale of the 26th of Sep- 
tember, 1866, as she was able to fire her guns in any posi- 
tion, even in the trough of the sea, when the Bellerophon, 
Lord Clyde, &c., hardly dared to open their ports; and if 
so much has been accomplished why should not something 
still more be done? We are not to regard the Achilles as 
representing the steadiest ironclad which it is possible to 
build, and ships may yet be, and no doubt will be—if the 
matter is properly handled—constructed whose decks will 
constitute a still more staple platform. 

Adwiral Yelverton reports that, in his opinion, a turret 
ship “ would have had a great triumph on this occasion.” 
The statement will no doubt be made use of by the ad- 
vocates of the monitor system. 
out here that the whole tenor of the report confirms in the 


strongest manner the adverse opinions which we have | 


always expressed as regards monitors. It would extend 
this article to an inconvenient length did we enter on the 
consideration of the evidence placed before us on this 
point. We shall return to it at ‘an early opportunity. 
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Meanwhile we may point out that the turret ship to which 
Admiral Yelverton alluded is as far removed from the 
monitor type as anything well can be. He writes, “For 
there is no doubt that a sea-going turret-ship, say 12ft. or 
14ft. out of the water, would have fought her guns without 
the slightest ditiiculty, and fired easily six shots to every one 
from our broadside ship. 1 do not here allude to the 
Wivern, for the sea would have washed into the ports of 
her turrets and swamped everything inside.” 


OUR RAILWAY SYSTEM. 

THE opinion is still entertained by many that unless a 
railway has a good large town at either end to constitute 
its termini it is not likely to prove a remunerative specu- 
lation. Certainly, if the condition of fcertain branch lines 
and that to which some of them have brought their parent 
tree, is to be cited in support of the statement, it must be 
admitted that the truth of the assertion is fully substan- 
tiated. The more general bearing of the question depends 
upon the particular conditions which the future traffic is 
supposed to assume. Thus, if it is intended to open up a 
line of railway communication between two towns, the 
points to be principally attended to are whether the traftic 
will be chiefly through-traflic—that is, from one terminus 
to the other—or whether it will consist for the major part 
of local or intermediate traffic. If the former assumption 
is made, it is clear that the shortest route is the one to 
be adopted; if the latter, a more circuitous line, embracing 
the local foci, must be pursued. There is, of course, a third 
case which may arise, and prove the most difficult to deal 
with, comprising the existence of not only a through stream 
of tratlic, but also of a large amount of intercommunication 
between the ‘tive stations. It is from the utter 
neglect paid to these essential points that our railway 
system is so defective in spite of its complexity, its mag- 
nitude, and the millions expended upon it. Let our 
readers lay upor the table before them a large-sized rail- 
way map of 3 gland, and attentively examine the reticu- 
lated ramifications delineated upon its surface. The result 
of the examination will prove that with a lated 
exceptions there are no main lines or routes of communi- 
cations, properly so termed. There is a complete absence 
of all system or method, and principal towns are connected 
in a manner so disjointed that the line of communication 
} may be happily compared to a long chain with all its links 
awry. The principles of free trade were never carried out 
more fully or certainly more to the public detriment than in 
the practical application of steam locomotion. Were the 
physical condition of England to be faithfully represented 
by a railway map one might exclaim without exaggeration 
that “chaos is come again.” 

To consider the first of our propositions. Suppose that 
a line is to be laid out from A to B, to accommodate prin- 
cipally the trafiic from the former to the latter town, and 
instead of making the route as short as possible, a town, C, 
lying, perhaps, ten miles out of the direct course, is taken 
in, and the line deviated for the purpose. Our principle is 
at once destroyed. There is virtually no direct communi- 
cation between A and B. The state of their connection is 
correctly described by saying that there is a line from A to 
B vid C, and the greater the deviation of C from a straight 
line joining A and B the more forcibly docs the statement 
hold. We are experiencing at the present day the conse- 
quences of a departure from sound principles, After some 
time the error is perceived, aud the immediate result of its 
recoguition is the construction of a chord line cutting off 
the town C, and in fact occupying the route that should have 
been taken by the original line. Hence has arisen the neces- 
sity, or at any rate the pretence, for innumerable loop lines, 
oceasioning ruinous competition, and litigation without end. 
All the railway engineering at present going on in England 
is confined to attempts at rectifying the blunders committed 
in the laying out of the so-called main lines; in a word, to 
take the kinks out of them, to use a nautical phrase. It 
may be asked, What else could be expected? It was impos- 
sible, it is urged, at the introduction of steam locomotion to 
foresee the enormous development it was destined in future 
years to arrive at, and equally impossible to lay out 
any general plan, and there was in reality no other course 
open but to connect towns one by one, accordingly as local 
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We may, however, point | 


circumstances and private enterprise demonstrated the 
necessity and provided means for etfecting their intercom- 
munication. Were this statement absolutely true it would 
not affect our argument, which deals with the existing 
state of our railway system compared with what it ought 
to be, and not with the causes which have led to its pre- 
sent condition. But a little refiection will serve to point 
out that it is only partially true. An imperfect scheme 
may be devised in the first instance, and its imperfection 
may be both unavoidable and excusable; but a perpetua- 
tion of error is both avoidable and utterly inexcusable, and 
we maintain that these imperfect schemes are in active 
operation at the present moment. Fortunately or unfor- 
tunately, we do not pretend for an instant to decide—our 
Government is not a paternal one. It does not openly recog- 
nise the functions of paternity in its actions, nor does it vir- 
tually embody its true principles in itsadministrative details. 
Whenever, therefore, it assumes that character, as may be 
naturally anticipated, it signally fails; and the wider and 
more extensive the field it selects in which to carry out its 
paternal duties the greater the extent of the failure. It is 
always in extremes. In the early days of steam locomotion 
the public interests were altogether lost sight of and made 
secondary to those of private parties, and this is the most 
fruitful cause of the miserable inefficiency of our inland 
communication. It was a very common circumstance for 
a bill to be thrown out one year, after incurring an expense 
of perhaps fifty or sixty thousand pounds, and to be passed 
during the next session. In the interval the opposition 
| had been bought off at any sacrifice; but it is perfectly 
| clear that were the line advantageous to the public in the 
second year it was equally so in the first, and a truly 
paternal Government would have passed the bill on its first 
presentation. Now we are in the other extreme. Private 
interest is nothing, and must give way to a regard—or 
rather a pretended regard—for the public welfare. To 
| attempt years ago to obtain a bill for a line running 
‘through the grounds of a nobleman hostile to the scheme 
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would have been considered an act of insanity, but now we 
hardly stop short of trespassing upon the privacy of royal 
parks and domains. Thus, a formerly too great regard for 
private, and a commensurate disregard for public interests, 
and a present complete and reckless invasion of that prin- 
ciple, on both tended to the same result, and have both 
culminated in rendering our railways a tissue of patch- 
work on a most magnificent scale. 

Returning to the first portion of our subject, and pre- 
suming that by the shortest route is not meant absolutely 
the shortest distance, but what is termed the most favour- 
able line, or that in which the arrangement of the curves 
and gradients admits of its being really the shortest route 
between any two places, we will take another case. Sup- 

se a line running from two large towns, say L and B, 
and that while it is not the best adapted for through- 
traffic between them, yet it is so laid out that the intro- 
duction of loop lines cannot take place. Although not a 
direct line, yet it is not exactly a route from L to B vid C, 
as in our former example. After the lapse of a few years 
it becomes imperative to shorten the journey from L to B, 
that is to make the through traffic a primary consideration. 
We have, in fact, the following general proposition :—To 
shorten the transit of either description of traffic between 
two towns situated at a given distance apart, and there 
are three ways of solving the problem: keeping the dis- 
tance constant, speaking mathematically. We may accele- 
rate the rate of transit; or, taking the speed as the constant 
quantity, we may shorten the distance, or we may vary both 
quantities in the calculation by shortening the distance 
and increasing the speed, which would give a maximum 
value to the solution. In the case we have selected the 
route between L and B cannot be shortened by any altera- 
tion in the existing line, and therefore the second method 
of getting ove: the difficulty must be resorted to. This 
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and abroad, and nowhere has it met with more favourable con- 
sideration than in Switzerland, where it is almost universally 
approved of by the members of the engineering profession ; and 
the Simplon Railway is really believed in by practical men as a 
work that will be accomplished. M. Bergeron’s proposal to 
establish an experimental line at Lausanne has lately been 
modified to the extent of connecting the town with the lake of 
Geneva as well as the railway, by a line of rather more than a 
mile long, with inclines varying from 1 in 12 tolin6. The cost 
of this line as estimated would be about £60,000, about a fifth 
of which would be subscribed at Lausanne. We can only say 
that we know of no more favourable position for a practical test- 
ing of the system than that of the proposed line. It can only be 
worked with gradients quite as steep as those which would be 
necessary for crossing the Simplon, and it has the certainty of a 
very considerable traffic—estimated by M. Bergeron at £10,000 a 
year—to begin upon, and the confidence of the great mass of 
Swiss men of business—a body which though small is rapidly 
rising in importance with the great manufacturing activity of 
their country, and counts among its constituents many men 
of first-class commercial position. It will be observed that 
M. Bergeron proposes for his steep inclines to employ com- 
pressed air instead of Mr. Rammell’s exhausting fan. We 
hardly wish ta criticise any untried proposal by a gentle- 
man who has devoted so much attention to this subject, but 
it certainly seems to us that the first cost of the system of the 
receivers he has devised, together with the conduits and valves 
connected with them, would greatly exceed that of large blast 
engines for giving a continuovs supply of air, at what may be 
considered in talking of blast engines as a very low pressure. 
A very powerful arrangement for such a purpose would be ob- 
tained by connecting a pair of his bells or receivers by an over- 
head beam, giving them a system of inlet and outlet valves— 
india-rubber ball valves for instance—and driving them directly 
by vertical hydraulic rams at each side of the axis of the beam. 
In any case it would require a given number of bellfuls of air 


| to propel the train up the tunnel, and it would at least seem 


practically consists in running fast through trains, which, | 
| great number distributed along the line. 


of course, are completely profitless so far as the traffic of 


the intervening stations is concerned. It sometimes happens | 


that the expense of running these fast through trains is 
tuo great to allow of their being run with sufficient 
frequency to accommodate the two termini, and it then 
becomes a question whether another line differently laid 
out from the existing one will be able to afford the accom- 
modation required, Those of our readers who are familiar 
with the bills presented during some of the recent parlia- 
mentary sessions will be at no loss to discover several 
which fully corroborate the substance of our argument. 
With reference to the remark made at the commencement 
of our article, it will be clear that if the route between 
any two large towns be very long and circuitous, they 
scarcely fulfil the conditions of termini, as the line may be 
considered as almost virtually having no termini. The 
evil accruing to a line laid out in this manner is that at 
some period or other a more direct route between its 
termini is sure to be constructed, and then it has nothing 
to fall back upon but the loeal traffic of the intermediate 
stations. The construction of a few local lines by an 
independent company has very little effect upon the one 
possessing the main route, but when the latter is taken 
out of its hands, when it has lost the key of its position, 
the dividends at the next half year bear most unpleasant 
testimony to the shareholders of the consequences. There 
is no necessity for a line to have a great length in order 
to constitute a permanent main route; on the contrary, a 
short line may hold the key of its own territory and pay 
as well as any of its gigantic neighbours. As a rule, it 
might almost be stated that the short lines pay better 
than the long, and the highest permanent dividends have 
always been paid by not merely short, but very short lines 
indeed. 

A further consideration of the argument we have alluded 
to respecting the impossibility of laying out railways on a 
proper system at the first will show that it has very little 
if any weight. Were there no precedents to be followed ? 
Were there no existing lines of communication already 
skilfully planned between our chief towns and their 
smaller neighbours? A glance at the map will convince 
our readers that in point of distance between two towns 
the old coach roads have infinitely the advantage of the 
railways, and were originally laid out on correct and 
sound principles, which consisted in first connecting the 
large cities and towns by main routes and then supple- 
menting the communication by as many cross roads, 
running from one main road to another, as were required. 
How far has this principle been adopted, or even imitated, 
in our railways? There are very few instances where the 
slightest regard was paid to so valuable a precedent, and 
out of numerous examples to the contrary we will select 
one. ‘The first line from London to Dover was that of the 
South-Eastern, and is nearly twenty miles longer than the 
coach road between the two places. It is true that at 
first the project was confined to simply connecting London 
and Reigate, and the extension to Dover was a subsequent 
undertaking; but it gives a very good idea of the apathy 
of the Government with respect to effecting a communica- 
tion between the metropolis and one of our principal, if not at 
that time ¢/e principal, point of our coast requiring to be 
placed en rapport with London. The error, as all errors will 
ultimately be, was rectified, and the course of the London, 
Chatham, and Dover is virtually that of the old coach 
road. Notwithstanding the vastness of our railway system 
its defects are upon a scale of equal magnitude, and there 
is many a hot contention to be witnessed within the com- 
mittee rooms at Westminster before the remedy can be 
applied. That we have many railways which we do 
require cannot be disputed; that we have many which we 
do not require is unquestionable; and that we require a 
great many more is equally incontrovertible. 





M. BERGERON’S SIMPLON RAILWAY. 

We this week lay before our readers a translation of a letter 
which we received some time ago from M. Bergeron respecting 
his proposed Simplon Railway, on which subject he read a paper 
before the British Association at Nottingham last year. Since 
the revival of the atmospheric system, in at least a practicable 
form, by Mr. Rammell, and its practical application in two dif- 
ferent dimensions for parcel conveyance in London, this subject has 
deservedly received much attention from engineers both at home 








desirable that these should be better delivered from one machine, 
making a comparatively large number of strokes, than from a 


It is true that the saving of power to be obtained from the 
descending train, as proposed by M. Bergeron, would be lost by 
departing from his arrangement ; but, in a country where water- 
power is so abundant, we doubt if the saving to be obtained 
would compensate for the interest and wear and tear attaching 
to so much more extensive a set of apparatus. We observe 
that M. Bergeron only proposes to depart from Mr. Rammell’s 
plan on his steepest inclines, perhaps experience might show 
that the fan principle, in combination with high speed 
turbines, might still be applicable to any gradients that 
would be absolutely necessary on the Simplon. In _ pro- 
posing a section of very small area, and consequently narrow 
guage, we think M. Bergeron has shown excellent judgment ; 
and we fully agree with the arguments which he advances in 
favour of this idea. There can be no doubt that tranship- 
ment would never be seriously prejudicial to the interests of the 
line if once made, whereas, if the first cost were doubled by 
proposing a line of ordinary guage, that line would in all pro- 
bability never be made. 
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Strikes and Lockouts ; or, The Law af Combination. With a Sum- 
mary of the Law of Arbitrations of Disputes between Masters 
and Workmen. By a Barrister. “Sic utere tuo ut alienum 
non ledas.”—Legal Maxim. London: William Tegg. 1867. 

Were the motto adopted by the author in the title of this 
little brochure adhered to more faithfully and carried out 
in its integrity, we should hear less about those disastrous 
differences between masters and men which have now un- 
fortunately acquired, not merely a national, but a world- 
wide notoriety. The contents consist of a clear exposition 
of the law relating to combinations amongst masters and 
men, which are now regulated by the statutes 6 Geo. 4, 
c. 129, and 22 Vict., c. 34, all former Acts having been re- 
pealed; and of extracts from several trials bearing upon the 
question. Although, like all other Acts of which the inter- 
pretation bears ample testimony to the “glorious uncer- 
tainty” of the law, yet the main points are simple and 
conclusive, and it is probable they are quite as often in- 
fringed upon through ignorance as through design. It will 
be found in this as in all other violations of the law, the 
point the court looks at is whether there is any evidence 
of animus on the part of the accused towards the accusers. 
The mere breaking of any law, although punishable by the 
statute authorising its enforcement, is not necessarily 
attended by the prescribed punishment, the severity cf 
which will depend upon the degree of guilt of the culpable 
party. There are three general degrees or shades of guilt. 
Firstly, a man may commit a crime in pure ignorance of 
the law; secondly, he may know the law, but violate it 
through neglect or carelessness, and this degree culminates 
in what is termed culpable neglect; thirdly, he may break 
it wilfully and in cold blood, with malice prepense, having 
determined upon the commission of the crime and resolved 
to run his chance of the consequences. While it must be 
admitted that the motives actuating many of the working 
bodies of men on strike appear to them fair and just, yet at 
thesametime strikes upon the part of men who are influenced 
by vindictive feelings against their employers are but too 
common. It would be wise in those who are not yet 
governed by superior motives to bear in mind that should 
this “ animus” te proved to have existed among them the 
bench will take immediate cognisance of it, whether it 
appears in the shape of intimidation, threats, or conspiracy, 
either against their employers or fellow-workmen. 

There is another point concerning which a large amount 
of ignorance and misunderstanding prevails, and which is 
very prolific in giving rise to illegal acts upon the part of 
workmen. It is the difference between a combination and 
a conspiracy. The former is legal, the latter illegal. Men, 
whether employers or employés, may combine for a lawful 
purpose, but when they amalgamate for an unlawful pur- 
pose it becomes a conspiracy. A conspiracy, in fact, is an 
illegal combination. The author is careful to draw due 
attention to this important distinction, and quotes several 
cases where the highest legal authorities have held the one 
to be admissible but .never the other. Those who have 
watched attentively the pending disputes and their origin 
cannot fail to perceive that there is a growing tendency 
upon the part of the men to dictate not only to their 
fellow labourers, but especially to their employers, the 
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precise terms upon which they will be able to get their 
work done—constituting themselves the judges of the case, 
arrogating to themselves the right of laying down the law, 
and virtually inverting the mutual relations of master and 
man. Under certain circumstances this is an indictable 
offence, and several decisions are adduced in the little 
volume under notice to illustrate the peculiar bearings of 
the question. It is commonly supposed that a threat to 
be indictable must partake of a violent nature, but this is 
quite an error; it is sufficient if it be simply a threat to do 
an unlawful act. The last twenty pages of the pamphlet 
are devoted to an explanation and elucidation of the 
statute 5 Geo. 4, c. 96, relating to the arbitration of 
disputes between masters and workmen, and in the 
appendix are given copies of the forms necessary to be 
complied with in selecting the arbitrators and referees. 











An Elementary Treatise on Rational Mechanics. By the Rev. 
Joun Kerr, M.A. Glasgow: W. Hamilton, 1867. 
Tus admirable little book is only elementary in the sense 
that it deals with the fundamental principles of mechanical 
science. The word “elementary” is frequently applied to 
educational works which are intended to impart only the 
rudiments of some distinct branch of knowledge. Whether 
such a use of the word is or is not strictly justifiable we 
need not stop to inquire. Those who purchase Mr. Kerr’s 
treatise on mechanics in the belief that because it is elemen- 
tary it is therefore rudimentary, and adapted for persons 
who are ignorant of mathematical science in general, will 
be disappointed. As a compact, terse, carefully-worded ex- 
position of the laws of a science which exerts, perhaps 
more than any other, an influence on the prosperity and 
comfort of mankind, it leaves little to be desired; but to 
those who approach mathematics for the first time through 
its pages it will be found almost useless. It is not that 
an actual practical acquaintance with what we may term 
the machinery of the higher branches of mathematics is 
required, It is not necessary that the student who wishes 
to use it should possess the power of solving the higher 
equations, or a thorough knowledge of the calculus ; but 
it is indispensable that he should possess habits of trained 
mathematical thought. The author states in his preface— 
“The mathematics assumed amount to little more than 
the elements—by which he here evidently means the rudi- 
ments—of geometry, algebra, and trigonometry. A few 
properties of the Conic Sections are applied in two short 
chapters, those on central force and universal gravitation. 
Limits and infinitesimals are employed freely wherever 
they are required, but not in such a way as to presuppose 
a knowledge of the calculus.” If the volume had been 
extended to double the number of pages it now contains, 
it might have been rendered extremely valuable to those 
approaching the subject of which it treats almost for the 
first time, as more space would have been afforded 
for explanations which many students will wish for. 
We do not assert that it would therefore be a better 
book—it would certainly have been more generally use- 
ful. To speak of limits and, infinitesimals to those who 
know little or nothing of algebra bevond the power of 
reading a simple formula, is of course absurd ; al it is not 
probable that men who have not mastered the general 
principles of mathematical science will find questions in 
universal gravitation very easy of solution. On the 
whole the title of the work is a misnomer, inasmuch as it 
tends to convey an impression which is not justified by the 
volume. Not one theorem of importance is left un- 
touched, and it therefore follows that the book could 
only be rendered more abstruse by changing the method 
of treating the questions raised. No change in the 
character of the laws defined or the problems solved could 
really render the book more difficult or add to its utility. 
Although Mr. Kerr's work is not adapted to those 
whose mathematical training is insufficient, the case is far 
otherwise as regards students who can bring to their aid 
that clearness of comprehension, that flexibility of thought, 
which can only be the result of a familiarity with mathe- 
matical reasoning, and a keen appreciation of the relative 
bearings of mathematical truths. To such students the 
work is admirably adapted. Mr. Kerr's definitions are, 
with certain exceptions, excellent; and his exposition of the 
laws of the science on which he writes, clear and explicit; 
but it is sufficiently evident that he is more at home in 
the region of pure mathematics than in the domain of 
science applied to the arts; and to the young engineer 
some of his definitions will appear incorrect, and many 
of his problems unhappily selected. hus, opening the 
volume at random, we find a toothed wheel defined a 
“rigid circular disc having its circumference cut into 
equal teeth at equal intervals all round.” Such a definition 
does not possess the accuracy indispensable in a work like 
this. Toothed disc wheels are almost unknown in prac- 
tical mechanics, and the art of proportioning the 
dimensions of the arms or spokes always used, to 
those of the teeth and rim has attracted the attention 
of very able mathematicians for many years. It was by 
no means necessary that Mr. Kerr should complicate his 
definition with any allusion to spokes, but neither was it 
necessary that he should use the words “ rigid disc.” If 
the definition is purely mathematical, neither disc nor 
spoke need be mentioned; but if either purely mechanical 
cr a mixture of the two, as this definition is apparently in- 
tended to be, it should have conveyed the accurate idea of 
a wheel as met with in practical mechanics, After all such 
matters are of comparatively little importance, and it 
speaks well for the treatise as a whole that we have found 
blemishes so slight define themselves clearly enough to 
attract notice against the background of general excellence. 
To the young engineer we can confidently recommend 
Mr. Kerr’s treatise under the conditions we have already 
inted out, It cannot be thoroughly mastered without 
abour, but once mastered the student will meet with few 
questions in pure mechanics, during his professional career, 
which will give him much trouble to. solve. Mr. Kerr has 
executed the task he has undertaken well and carefully, 
and we have detected very few indeed of those typo- 
graphical errors almost inseparable from any work con- 





taining algebraical formule, 





444 


THE ENGINEER 





May 17, 1867. 





= 





PRINCIPLES AND PRACTICE OF VOLTAIC 
ELECTRICITY AS APPLIED TO THE SHEATH- 
ING OF IRON SHIPS. 

How to preserve iron ships from rapid decay at their 

surface of contact with water, especially sea water, 

is a question that has long evoked, and_ still con- 
tinues to evoke, profound solicitude. That naked, 
mncovered iron undergoes destruction when  im- 
mersed in water, especially sea water, is a fact too well 
known for comment. Still, if mere destructicn were the 
only point that could be adduced in reference to naked iron 
for ships’ bottoms, perhaps it would be better to incur the 
amount nakedness involvesratherthan encounter the further 
destruction inseparable from the use of many so-called pro- 
tectives. Protectives against what! Writing for the practical 


we need hardly have to explain that the use of iron ships | 


involves two difficulties: If naked iron be brought into 
contact with water, especially sea water, for prolonged 
periods, surface depositions occur, depositions of marine 
organic life, animal and vegetable, which act mechanically 
in impeding the passage of the iron ship through the 
water; and if, instead of naked iron, the particular sheath- 
ing material, viz., copper, be employed which has acquired 
on undoubted evidence the very highest repute as a preser- 
vative against fouling, when attached to wooden botioms, 
then the underlying iron is not only rapidiy destroyed, but, 
what may seem strange, the copper itself ceases to act etfec- 
tually as an anti-fouling agent. In this consideration we have 
agreed to disregard the coefficient, as we may call it, of 
aqueous destructiveness when operating uponiron singly. As 
we have already explained, this, though considerable, is still 
of such insignificance by comparison with the fouling, insepa- 
rable from the condition of nakedness on the one hand and 
the accelerated destruction inseparable from coppersheathing 
on the other, that it may be practically disregarded. Very 
soon after the building of iron ships became common the 
impossibility of sheathing their bottoms with copper be- 
came manifest. The tremendous destruction wrought on 
iron bottoms by this treatment is too obvious for comment, 
and admits of no discussion. Still, the prestige in favour of 
copper was strong, owing to the experience which wooden 
ships had furnished. By a curious line of reasoning, 
the arguments for upholding which it is not easy 
to see, the opinion was arrived at and _ acted 
upon that certain liquid applications—paints in fact 
holding metallic copper in a finely-divided state—might 
be found to exert the anti-fouling qualities of copper with- 
out the destructive action of copper to the underlying iron. 
At this time we need hardly take the trouble to state that 
these hopes remain wholly unrealised. To the extent these 
cupreous paints have the function of copper sheet, to such 
extent have they all the ill effects of copper; to the extent 
they have zot the functions of copper sheet, to that extent 
are they no better than any ordinary marine paints, which 
exert a mere mechanical function. 

At this point it may be well to pause and inquire what 
the result would be, or what result might be expected, if 
an iron shipbuilder had at his disposal some investing 
material, whether a plate surface or a paint, which being 
laid upon an iron bottom should be actually impervious to 
water. The point need not be insisted on that no such 
limit of absolute impermeability has been achieved or can 
be achieved; still for purposes of argument the fulfilment 
of such perfection may be assumed. The concession made, 
then, it should follow that any imaginable surface would 
be acted upon exactly as though it were brought into inde- 
pendent contact with the fluid of immersion. Taking this 
for granted, what would the iron shipbuilder next wish— 
what desideratum would most likely be suggested to his 
mind? He would probably wish to devise and to apply a 
surface of some material upon which water, especially sea 
water, could exert no action whatever. Let us suppose, for 
the sake of argument, this desideratum granted to the 
absolute. Let us suppose that the iron shipbuilder had it 
in his power to invest the bottom of an iron ship in a 
sheathing of the metal platinum, absolutely impermeable 
to water. To put the case still more strongly, let 
1t be assumed that a ship were to be constructed of 
platinum wholly, and launched upon the sea therein 
to undergo experiment. Is it to be credited that 
such experimental vessel would fulfil all the needed con- 
ditions of being at once absolved from destruction and 
from fouling? Such has been the belief, under the domi- 
nation of which glass, porcelain, and other investing sur- 
faces coming more or less up towards the functional limit 
of our imaginary platinum, have been experimentally used. 
Such is not the belief now, at least not of practical people 
uninterested and unprejudiced, who have collated the 
evidence on this matter and reasoned it out to fair con- 
clusions. Evidence has proved what theory had previously 
indicated, viz., that a perfectly inert surface, such as that 
presupposed by platinum, though it might obviate destruc- 
tion, would not avert fouling. The platinum bottom would 
assuredly not be disintegrated by aqueous contact, but it 
would be as assuredly obnoxious to the evil effects of foul- 
ing. Reasoning on the preceding data, then, it follows 
that the obtaining of some absolutely inert surface is not 
the desideratum which, under present emergencies, should 
present itself to the mind of an iron shipbuilder. Nothing 
can be better made out than the demonstration that anti- 
fouling is a function of surface destruction. Whether it 
be an electrical or chemical—the two are, in their present 
usage, identical—or whether it be a mechanical function 
(exfoliation) may be, for the purposes of present argument, 
considered doubtful: we all Ganon that point farther on. 

The desideratum, then, is not to devise a surface, if pos- 
sible, upon which water, especially sea water, would be 
wholly inert, but one that should involve a continuous 
destruction within certain limits, such destruction, more- 
over, being equally diffused over the entire surfaces of the 
sheathing, not concentrated on spots. If the result of such 
continuous destruction should happen to be of a material or 
materials having a poisonous quality, then, according to the 
belief of some, its anti-fouling quality would be enhanced. 
Others, however, hold the belief that whether poisonous 
or non-poisonous the issue is not affected, maintaining that 
the anti-fouling function is mechanical, not chemical; that 








it wholly depends on the surface exfoliation, whereby no 
sooner do barnacles, sea-weed, and other marine organisms 
settle for attachment than the attachment surface ex- 
foliates, the organisms fall away, and the bottom remains 
clean. For the present we will leave in abeyance the 
debate, as between poisoning and exfoliation: it will 
have to come under notice by and by. Whether poison 
or exfoliation be the desideratum, destruction within 
certain limits there still must be, as without its occur- 
rence it is evident a solid material could no more exfoliate 
or perish than it could exert a poisonous agency. We 
come now to investigate the disintegrative or destruc- 
tive function by the light of some cases having parallelism 
to what obtains in water with immersed and sheathed, 
or otherwise invested iron ships. The illustrative cases 
bearing upon our subject are those in which one metal 
is covered or veneered with another metal. Of this 
the most obvious illustrations are afforded by tinned 
iron —tin plate — and tinned copper. Every engineer 
and mechanician knows that tin plate is nothing else 
than iron covered with a tin layer, and to a certain 
depth tin impregnated. Let us consider what happens 
under the circumstances involved by subjecting tin plate 
to long-enduring chemical agencies. The hypothetical 
case for immediate illustration may be the following:—a 
tin-plate pan is filled with sea water and placed aside, so 
that the liquid may exert upon the surface whatever action 
the chemical conditions admit of. For a time, the pro- 
longation of which depends on circumstances, there will 
seem to be no sort of action on the tin surface ; probably 
there will have been none actually. There can be none if 
the tin surface be wholly and actually impervious to mois- 
ture. Mostly—in so great a majority of cases as almost to 
warrant the expression invariably—sooner or later the sea 
water establishes a passage or passages for itself through 
the investing tin towards and upon the iron. When the 
iron has been reached and chemical action bas begun, the 
incidence and the progress of it are made manifest by the 
local redness due to peroxide and perchloride ferrous com- 
binations. What we are next mostly concerned to note is 
the important fact that the iron, once reached by the 
chemically attacking liquid, undergoes a destruction, com- 
prised within a small area, and of immense rapidity ; 
whereas the same surface of iron, if not tin invested 
would, under similar circumstances of treatment, be slowly 
acted upon over every part of its surface, it is now rapidly 
acted upon in a spot or spots. According to evidence 
yielded by this experiment it might even seem that the 
associated tin actually promoted the destructive energy— 
that the iron dissolved and disintegrated even more quickly 
than would have occurred to a separate piece of iron 
having an entire surface equal to the extent of disin- 
tegrated surface here. ‘To take now the case of a copper 
pan tin invested as by the ordinary operation of tinning. 
Every person knows that so long as the tinned surface 
lasts intact, a copper vessel thus treated may be subjected 
to the ordinary incidents of eulinary use; but so soon as 
the tinned surface is perforated, creviced, or abraded, 
whereby salt or vinegar—ordinary culinary agents in fact— 
tind admittance, then the denuded copper undergoes de- 
struction with enormous rapidity. Here, seemingly, again 
we have evidence of what appears to be the fact, viz., that 
the contact presence of tin actually promotes solution and 
disintegration of the copper. 

In both the illustrations adduced the condition has been 
presented of two metals and a fluid, the latter wholly devoid 
of action upon one of the metals. We must now take some 
illustrations comprehending two metals and a chemically 
acting liquid as before, but capable of acting on both 
metals; not, however, to the same degree. Lead and iron 
afford a case in point. Everybody knows that lead 
and iron, both when immersed in water individually, or 
allowed individually to remain exposed to ordinary atmo- 
spheric contingencies—are severally and respectively acted 
upon. It will be evident, however, by reference to proper 
illustrative examples, that of the two metals, iron is more 
readily acted upon than lead. The point we are now 
coming to—and it is most important—is the following. 
Whenever two metals in contact, or otherwise in voltaic 
correlation, are brought into contact with a fluid capable of 
acting upon either, if separately immersed, but to an 
unequal degree, the metal most naturally prone to disinte- 
gration, disintegrates still faster for the union, and to the 
extent of its excess of disintegration is the second metal 
protected. This position is illustrated by what happens 
when iron palings, lead imbedded, are exposed for prolonged 
periods to ordinary atmospheric agencies. Nothing is 
more usual than to find that a paling of iron all around its 
line of contact with the imbedding lead, and for some 
distance beyond, is eaten away, asif by some local corrosive. 
The destruction is not explicable on the assumption of 
immediate and general atmospheric agency; for if this were 
so, why should the iron not be equally affected over every 
part of its surface, not exclusively for a certain distance 
beyond the line of contact with the imbedding lead? 
If, instead of lead, zinc be used as the imbedding 
metal, then it is the zinc which evinces the major ten- 
dency to suffer, a fact which leads up to the consideration 
of what happens in the process of galvanising iron so 
called. The preservative effect of zinc covering, so called 
galvanisation, is too well known for comment, in 
respect to iron subjected to ordinary atmospheric 
contingencies. Slight consideration of facts will suffice 
to prove that the amount of preservation accruing 
to the iron from this treatment has no _ reference 
to the mere mechanical function of investment or covering. 
Examination will prove that the zinc surface of a piece of 
so-called galvanised iron is full of minute crevices, through 
which impinging fluids cannot help finding their way to 
the iron lying underneath; yet the iron, wherever denuded, 
undergoes no change similar to that seen in tin plate 
whence a portion of tin has been denuded. Evidently the 
zinc must have effected some preservativeaction, the nature 
of which we may call molecular, in contradistinction to the 
mechanical effect due to an unbroken investment. It will 
be seen from the remarks already made and the illustra- 
tions offered that we are approaching the system of zinc 








ship-sheathing proposed by Mr. Daft. We do not know 
that gentleman, and wish to avoid, as every scientific 
journalist ought to avoid, the charge or suspicion of parti- 
sanship. But ele facts are immutable, and physical 
obscrvers are bound to speak up to them. Of the zinc 
sheathing process we are bound to testify that, in so far as 
its capability of effecting iron preservation is involved, under 
the conditions of its application to the bottoms of iron ships, 
we have no doubt whatever. Whether it be competent to 
obviate the fouling of iron bottoms is of course a question 
that prolonged experience can alone answer. Every 
theorist on first broaching his theory, and for a long time 
after, is proneto be taunted with being a theorist. If it be 
within the power of a man to whom a theory has dawned 
to test it exhaustively by practice before soliciting credence 
on behalf of it before the public, it is plainly incumbent 
—_ him to do so. Certain theories, however, do not 
admit of reduction to any condition of exhaustive practice 
by any private individual, and of these the performance of 
exhaustive experiments on the sheathing of ships is one. 
What would happen to an iron ship eed can only 
be determined finally by zine sheathing an iron ship and 
sending her out on a crucial voyage of illustration and dis- 
covery. We consider the Admiralty would do well to 
make this crucial trial. It is not as though there were 
any fear of damaging a ship if thus treated: such result is 
wholly out of the question. No chemist or electrician 
doubts fora moment the efficiency of zine sheathing to pro- 
tect an iron bottom from decay. The ability of it to pre- 
vent fouling is really the demonstration remaining in 
abeyance, and it seems to us is one the Admiralty should 
not, in justice to the interests they represent, permit to 
rest in abeyance much longer. The balance of testimony 
—_ to the opinion that zinc sheathing on an iron 
ottom would be equally effectual in promoting immunity 
from fouling as copper sheathing on a wooden bottom. 
That is our present opinion, but the case is too important 
to remain longer in the category of things speculated upon; 
an exhaustive experiment should be tried, and we think 
the Admiralty ought to initiate the trial. 


ON WATER TUBE BOILERS. 
By V. PENDRED, C.E. 
(Concluded from page 423). 


WE have next to consider the means by which the heat trans- 
mitted to the plate is absorbed—a question of much importance in 
designing tubulous boilers, as it determines in a great degree the 
value of any system of circulation adopted, and as a consequence of 
want of thorough comprehension of thissubject, many inventors have 
produced boilers otherwise good which have failed in practice. 
Heat is radiated through the mass of water from the hot plates, 
but the quantity of caloric taken up by the water in this way 
must be quite insignificant. Water is an excessively bad conductor, 
and did we depend wholly on its conducting powers alone for 
carrying away heat from the plates of a boiler they would soon 
be burned out. Water really absorbs heat by convection; particle 
after particle comes in contact with the surface of the plate, takes 
up its share of caloric, and becoming lighter, rises, and its place 
is taken by others. We find, indeed, that the phenomena going 
on within a boiler much resemble those taking place within the flue, 
and already described. The water comes into contact with the 
plate, absorbs heat, and rises from it, just as the heated gases 
come in contact with the plate, impart heat to it, and sink away 
from it. But as the difference between the specific gravity of 
water before and after being in contact with the plates is much 
greater than the difference in the specific gravity of the gases 
before and after contact, the change takes places much more rapidly 
in the boiler than in the flue, and once ebullition commences the 
movement within the boiler becomes so energetic that it finds no 
parallel in the motions of the gases within the flue. Asa rule, 
water will absorb heat quite as fast as the plates can give it up, 
and but two points require attention: the first is that the steam 
be suffered to escape at once from the surface of the plates; the 
second is that care be taken that in escaping it shall not carry the 
water away with it, and the best direction for the current of water 
will be that already shown in diagrams 1 and 2, because the flow 
taking place ina line nearly parallel with the plate, will effectually 
sweep off clinging steam bubbles from its surface, while a slight 
deviation from true parallelism, renders it certain that fresh 
water shall be continually brought in contact with the metal. 
The condition can best be fulfilled either by adopting inclined 
tubes or conical tubes, such as those used by Messrs. C. and T. 
Galloway. This leads directly up to the subject of circulation. 

In the ordinary boiler containing a large quantity of water 
circulation is left very much to take care of itself, and, as a result, 
we find 40 lb. steam in Cornish and marine boilers, while there is 
still cold water under their flues, and the result of this unequal 
heating is manifested by leaking joints and heavy bills for repairs, 
In water-tube boilers, however, space is so confined and the 
ebullition so general and so active that special attention must 
be paid to the means of leading away the steam and taking the 
water tothe heated surfaces. The least neglect in this respect 
will entail the total failure of the generator, and it may be — 
said that this question of circulation has given at least as muc 
trouble as any other connected with the construction of'the water- 
tube boiler. The various systems of circulation which have been 

roposed, and in accordance with which tubulous boilers have 
a4 designed and made, may be divided into four classes :—Ist, 
boilers with natural circulation due to gravity unaided by any 
device; 2nd, boilers with natural circulation, aided by special 
devices; 3rd, boilers with forced circulation effected by pumps, 
currents of steam, &c.; and, lastly, boilers in which the circulation 
is effected by suffering steam to accumulate in a particular locality 
until it acquires sufficient force and volume to — the water 
from the tube, which is, of course, immediately filled up again 
the moment the production of steam ceases in consequence of the 
absence of water.. Under the first head may be ranked Martin’s 
water-tube boilers, as used in the States, and Galloway’s boilers; 
under the second, Alban’s boilers, and those of Mr. Howard, of 
Bedford, and Mr. Field; under the third head boilers, the general 
construction of which is similar to that patented a few years since 
by Mr. Martin Benson, with which it is assumed that many present 
are familiar; and under the fourth a boiler produced by a Scotch 
firm, which, as the principle is obviously utterly wrong, the author 
will not particularise. — : i 

The systems adopted in supplying feed-water and taking off the 
steam are very various; it is a to describe them in gene 
terms, and the author having dealt so far with a consideration of 
the principles on which water-tube boilers should be constructed, 
will now proceed to illustrate the application of those principles in 
practice by describing a few examples of the water-tube boiler 
which appear to approach nearest to the standard of excellence, 
and at the same time present a very wide diversity of design both 
as regards system and details. These last each engineer will be 
disposed to settle for himself, and it is believed that a simple 
statement of the methods of working out different details adopted 
with success in various boilers will prove more valuable as guides 
for those who may feel disposed to undertake the manufacture of 
water-tube boilers than any purely theoretical disquisition on the 
making of joints, the thickness of bolts, the diameter of tubes, 
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and so on, matters which must after all depend in some degree on | there are rows of tubes. The use of these divisions is to guide It remains‘to be seen how the circulation is effected. A pipe is 


the conditions under which the boiler is to be worked. 

In describing the examples of tubulous boilers illustrated by the 
diagrams on ‘the wall, they will be treated in two groups. The 
true tubulous boilers, such as Alban’s and Howard's, first; and 
secondly, those in which the functions of an ordinary fire-flue are 
supplemented or replaced by water tubes, as in Galloway's and 
Martin’s boilers. In each case data will, as far as possible, be 
given of the results obtained in practice, for all the boilers illus- 
trated have been used in practice to a greater or less extent, some 
of them, indeed, as < 
Galloway and Mar- 
tin’s, being very ex- 
tensively employed. 

Two of the many 
boilers made by Alban 
were employed in 
driving the machi- 
nery of the ducalcloth 
factory at Plau, the 
engine being of the 
nominal power of 30 
horses. One of these 
boilers is shown in 
the diagrams. It may 
be divided into three 
distinct portions - 
first, the generating 
tubes; secondly, the 
vessels which serve 
to lead the steam 
away from the tubes, 
and from which they 
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are supplied with 
water, which are 
termed ‘ hearts ;” 


and, thirdly, the sepa- 
rators and receivers. 
The tubes are of sheet 
copper, and soldered, 
and ,Sin. thick and 
din. in diameter, by 
about 6ft. long. They 
have at the back end 
an opening for clean- 
ing them, closed by 
a screw cover; their 
front ends are fixed 
upon the back plate 
of the heart, in a way 
shown, to about full 
size in the detail 
diagram. The in- 
terior of each tube 
communicates with 
that of the heart by 
means of two oval 
openings in the back 
plate of the latter; 
the upper one carries 
away the steam, 
through the lower 
water finds access to 
the tubes, which are 
laid on a slight incline 
to facilitate the escape 
of the steam. The 
tubes are laid in eight 
tiers or rcws one over 
the other, the dis- 
tance between the 
grate and the lower 
row being about 18in. 
er 20in. It must be 
noticed that the tubes 
are disposed so as to 
break joint, a very 
essential provision, as 
will be seen hereafter. 
The space between 
the tubes is about 
2in. measured hori- 
zontally. 

The hearts are flat, stayed, chambers, with cast iron sides, tops, 
and bottoms, and wrought iron front and back plates. They are 
about 42in. high, and something less in width. The tubes fit into 
annular groves in the back plate, which is three-quarters of an 
inch thick, the oval openings coming as close as possible to the top 
and bottom of each tube. These openings are lin. by 1jin. The in- 
terior construction of the heart is peculiar, and of much importance. 
Division plates of Ty wrought iron cross it nearly from side to 
side; they are fixed to the back plate by lugs and screws, and bear 





ENLARGED VIEW OF HOWARD'’SJTUBE. 





against the front plate. They are curved at the ends, as shown, 
and divide the heart into as many distinct horizontal channels as 


the steam from the upper oval openings into the vertical channel 
at the right-hand side, and to keep it out of the way of the feed 
_— 


seen at the right-hand of the heart, extending nearly to the bottom, 
and opening some 3in. above it. Through this a stream of wate 
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HOWARD’ 


opening that the proper water supply may not be interfered with. 
The width of the vertical channel must be proportioned to the 
number of tubes in a row; the maker allowed lin. for each tube. 
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DICKERSON’S BOILER. 


The steam passes, carrying some water with it, from the vertical 
channel up the pipe to the separator above, : 


S BOILER. 

| continually descends from the receiver above, turns up, and gradu- 
ally supplies the place of that carried away by the steam, as well 
as finding its way into the tubes, through the lower oval openings, 
to supply that lost by evaporation. The arrows explain this more 
fully, and it will be easily understood how the steam, owing to its 
| levity, collects against the upper plates of the transverse 
| chambers, and is guided away by the form of the division plates, 
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MARTIN’S BOILER. 


without interfering with the water in the lower part of the 
chamber or impeding the supply to the tubes. 

The steam and water pipes are secured to two horizontal cylin- 
drical vessels about 15in. in diameter, and half as long again as 
the tubes. They are united at the front end of the heart, and at 
the back end, by two tubes which carry the steam and water from 
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the separator on the left into the receiver on the right. From this 
last the steam is drawn for the engine; and it will be unde: stood 
that the whole effect of the arrangement is to perfectly separate 
the steam from the water and to supply the former, dry and free 
from priming, to the engine. The boiler illustrated, taken as a 
whole, has two hearts, of which but one is shown, and fifty-six 
generating tubes, and two separators, of which one is shown, and 
a single receiver, also shown, for the two. 

The details of construction may be briefly described. The 
back end plate of each tube is of wrought iron half an inch thick; 
a groove is turned in it, into which the end of the tube is brazed. 
In the centre of the plate is a hole 2in. in diameter, surrounded 
by a sunken groove to receive a projection on the cover. This last 
is oval, its long diameter being equal to that of the end plate. It 
has a projection fitting into the hole, and another which enters the 
before-mentioned groove. The two oval ears are perforated for 
screw bolts, which are tapped, rivetted, and brazed into the end 
plate. The cover is fixed on by nuts on these bolts, and is made 
tight by a lead ring put into the groove. The front end of the 
tube is secured to the back plate of the heart by an arrangement 
shown in the diagrams. It is surrounded by a wrought iron 
ring ljin. wide and }in, thick, brazed on, in order to give 
strength and a wide face for attachment. On the inner sur- 
face of the tube are rivetted two iron lugs or ears, set about fin. 
from the end and made with square notches at the back. In these 
lie the ends of the head of a T-shaped bolt about lin. in diameter, 
which passes through the back plate of the heat between the oval 
holes before referred to, and is screwed up by a nut. By removing 
this the tube can be taken out at any time without disturbing the 
others. The front plate of the heart, which is removed when the 
boiler is cleaned, is made tight with a lead joint, which requires no 
particular description. 

The construction of the furnace will be readily understood. It 
is of brick, and lined with fire-brick. The upper part is covered 
by fire tiles, either made square with the corners cut off, or other- 
wise arranged so as to leave openings through which the products 
of combustion escape into an upper chamber, from which they pass 
to the chimney. The tiles are required to compel the gases to 
diffuse themselves equally among the tubes, the area of the appa- 
ratus—the calorimeter, in fact—being so proportioned that unless 
the products of combustion pass through all they cannot get away 
fast enough to the chimney. 

It will be found on examination that this boiler complies with 
nearly all the conditions laid down by the designer, and par- 
ticularised in an early part of this paper. The tubes are acted on 
by the flame in the best manner, and the circulation is ingeniously 

rovided for. Dr. Alban states that several of these boilers made 

y him gave perfect satisfaction, working with pressures of 90 lb. 
to 150 Ib. on the square inch. But he partially admits that for 
lower pressures they do not answer so well, because the volume of 
steam being much greater it cannot escape from the tubes with 
sufficient facility. All the arrangements are mechanical and 
ingenious. But the author is of opinion that even better results 
might have been obtained with less expense and more certainty. 
The boiler may be regarded as being absolutely free from the risk 
of dangerous explosion. The consequences could in no case be 
worse than those of the collapse of a flue in a locomotive, which, 
as every engineer is aware, is a matter of but too common occur- 
rence. . 

As to the actual merits of these boilers as steam makers, there 
is but little available data, as Dr. Alban never appears to have 
carried out any accurate experiments to determine the point. The 
engine, the boiler of which has been described, cut off its steam 
at one-third of the stroke, and worked with a boiler pressure of 
from 901b. to 1051b. up to thirty-four estimated horse-power.* 

The fuel used was a very light, poor, unpressed peat, and of 
this the consumption was 12°41b. per horse per hour. Its calorific 
value could not have been more than one-third that of good coal, 
so that we shall be on the safe side if we estimate the consump- 
tion at a little over 4b. of coal per horse per hour. This is very 
good work for a non-condensing engines working saturated steam, 
and the author believes that it corresponds to an evaporation of 
about 91b. of water per pound of coal. The defects of the boiler 
lie principally in its first cost, which must be great, even if iron 
tubes are used. The circulation, too, does not appear to provided 
for in the best manner; but, on the whole, the design is worthy of 
considerable attention, and it must not be forgotten that this is 
one of the few tubulous boilers which have achieved any con- 
siderable practical success. 

The next boiler claiming attention is that illustrated in the 
diagrams, and by models, all of which have been courteously 
placed at the author’s disposal by the inventor, Mr. James Howard, 
of the Britannia Works, Bedford. Before proceeding with its 
description it may be well to premise that Mr. Howard draws his 
supply of feed water from the river Ouse, on the banks of which 
the Britannia Works are situated. This water is excessively 
muddy at certain seasons, and at all times it throws down a great 
deal of deposit, The machinery of the Britannia Works is driven 
by a high and low pressure double cylinder double beam engine 
by Goodfellow, and formerly supplied with steam by a pair of 
boilers constructed on a principle patented by him. These boilers 
were of the Cornish type, with an internal flue disposed centraly 
in the shell, and not nearer to the bottom than the top, as in the 
ordinary Cornish boiler, the object being to avoid the effects on 
the ends of unequal contraction and expansion. In consequence 
of the bad quality of the feed water these boilers were an endless 
source of trouble, they were always leaking and being repaired. 
The author examined them a few weeks since on Mr. Howard’s 
wharf, and found them patched in many places, and com- 
paratively worn out, although only a very few years in use. 
Mr. Howard then cast about for something better. His attention 
was called to a form of tubulous boiler well known, and he con- 
ceived the possibility of producing one for himself. That about 
to be described is the result of the labour and experiment of more 
than twelve months, and at this moment the engines at the 
Britannia Works are driven by three boilers nearly similar to that 
shown by the model on the table. 

Each boiler consists of a series of vertical tubes 4ft. 6in. long 
and 7in. in diameter, of wrought iron, welded, and closed at the 
upper end by flat plates less than half an inch thick welded in. 
Round the lower ends of these tubes a heavy ring of cast iron with 
two projecting lugs is fixed, on a system largely employed in other 
ways by Mr. Howard. The tube is roughened at the lower end 
for a length of about 4in.; it is then placed in a mould and the 
metal cast about it. There results so perfect a union, owing to the 
contraction, and possibly to a certain amount of welding action, 
that the tube and the pipe are virtually rendered one. The author 
has seen a force of 77,000 lb., or more than thirty-four tons, 
applied to draw off one of these rings without producing the 
slightest symptom of giving way. 

The tubes are disposed, as will be seen, in transverse rows in a 
flue or oven, as it may be termed, intervening between the furnace 
proper and the chimney. The lower ends of all the tubes in a 
transverse row are united by a cast iron tube about 10in. in 
diameter outside, and of considerable thickness. This tube is 
further strengthened by transverse perforated partitions, seen 
very clearly in the enlarged model. The vertical tubes are united 
to this in a way which will be better comprehended from the draw- 
ings and models than from any written description. It will be seen 
that on the upper side of each cast iron tube flat pieces, or pedes- 
tals, if we may use the word, are cast. In each of these is turned 
an annular groove as wide as the end of the vertical tube is thick, 
say gin., and of considerable depth. The ends of the vertical 
tubes project slightly beyond their cast iron base rings, and this 
projection fits into the circular channel before referred to, The 
end of the tube is turned off fair in the lathe. 

In two opposite corners of the squares or pedestals on the cast 





* Dr. Alban gives a list of the machinery driven, and the estimate is prog 
bably under the truth. 
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iron tube recesses are made, and into each of these is slipped a 
heavy gun-inetal tapped nut A. ‘These nuts can be drawn out or 
put in laterally, but they are held down by the cast iron of the 
pedestal which overhangs them on three sides. The base rings of 
the vertical tubes have lugs cast on them, which, when the tube 
is put in place, correspond with the gun-metal nuts to which they 
and the tube with them are secured by two bolts, one at each side, 
screwed into the nuts. 


May 17, 1867. 





Howard informs the author that in recent experiments it wag 
found that 36 seven inch tubes arranged thus were as efficient ag 


| 81 five inch tubes arranged in parallel rows, a fact which strongly 


corroborates Peclet’s views already explained, the surface being as 
756 is to 1215. 
The author will not occupy time by considering further the re- 


| sults of the important trial with the Cornish and water tube 


Before the tube is put in place a ring of | 


composition, made of lead and tin, is dropped into the annular | 
groove, and on this the end of the tube rests, and being forced | 


down by the two bolts at opposite sides makes a joint tight at any 
pressure which the tubes can sustain, and yet one which may be 
made and broken ten times in the day if necessary. 

Turning now to the upper ends of the tubes, it will be seen that 
a short piece of welded gas pipe rises from each. This pipe serves 
to carry off the steam to the main steam pipe. Between every 
double row of generating tubes one steam pipe is fixe 1 horizontally, 
and the short tubes are bent over by an easy curve and screwed on 
to the sides of these secondary steam pipes, as they may be termed. 
All the secondary pipes open into one large pipe running at right 
angles to them. On this is fixed the safety valve, and to a flange 
at one end the steam pipe to the engine, or where more boilers 
than one are used, a branch of that pipe is fixed. The effect of 
this arrangement is that the generating tubes are only secured at 
one end, and can therefore expand or contract as they like with- 
out imposing any strain on any part of the boiler. The steam 
pipes are also free to move as they wish, the curve in the small 
pipes from the generating tube providing sufficient elasticity to 
meet any demands which are likely to be made on them. The 
cast iron bottom mains can expand or contract as they please, and 
in any direction. In one word, the entire boiler constitutes a 
flexible system, the relative ition of the various separate 
members of which may alter dhomahs comparatively wide limits 
without setting up any injurious strain, and this the author con- 
siders an essential feature in any boiler which claims to be 
thoroughly good; nor is he aware that in any other boiler in use, 
taken asa whole, is the principle of providing means to minimise 
the strains due to expansion and contraction so fully developed. 

It would be assumed at first sight that the generating tubes in 
Mr. Howard’s boiler are so long in proportion to their diameter that 
the violent ebullition going on within them must renderspecial means 
of giving circulation absolutely indispensable, yet this is not the 
case, as a boiler without any expedient of the kind has given very 
fair results. In order, however, to provide that rapid circulation 
which is required to sweep off the clinging layers of steam, which 
unless removed would prevent the absorption of heat from the 
sides of vertical generating tubes, Mr. Howard resorts to a very 
old expedient, first used, the author believes, by James. Within 
each vertical generator is placed a tube of galvanised iron.* In 
his first experiment this tube was cut off transversely a little 
below the water line, the bottom rested on the bottom of the cast 
iron transverse main and was vandyked to provide the water free 
access, The water ascended in the annular space between the 
tubes, and descended within the inner pipe in a way too well 
understood to need explanation. After a boiler so fitted had been 
at work some time it was found that the generating tubes, although 
free from deposit at the lower end, carried a good deal at the top 
in the form of a cone. This showed some peculiarity of action 
in the currents, and the inventor then adopted a tube rising 
above the water level and going right to the bottom —slots 
cut in the sides near the top providing for the downward 
return of the water no matter what the level. With this 
the results have been highly satisfactory, the circulation being so 
violent that the sediment is not allowed to adhere, and the boilers 
being blown out from time to time no further trouble is expe- 
rienced at the Britannia Works from deposit. The manner in 
which the feed-water is introduced will be easily comprehended. 
Each transverse main has its own supply pipe. 

We have next to consider the method in which this boiler is 
heated. The furnace it will be seen consists first of the fire 
chamber proper, which contains the grate, covered by a heavy 
brick arch. In front of this is the tube chamber, answering very 
much to the hearth of a puddling furnace, and under this last the 
flues are returned before going to the chimney. It is one of the 
distinguishing principles of this boiler that no joint of any kind is 
—— to the action of the fire or heated products of combustion, 
at least while they retain a temperature much above that of the 
steam within the boiler. In order to carry out this object the 
tiers of vertical tubes are set as follows :—The transverse cast iron 
mains rest on side walls and a central wall which establishes a 
wheel draught, the mains are fixed rather closely together, and 
as soon as they are put in place cast iron plates are laid between 
them on flanges or ribs cast on the sides of the mains for the pur- 
pose; on these are laid bricks and fire-clay to such a height as to 
cover the junctions of the tubes with the mains effectually; the 
lower half of the mains project into the under flues and absorb 
the last dregs of heat from the gases on their flight to the chimney. 
On the upper ends of the tubes wrought or cast iron plates are also 
laid, and these are covered with six or eight inches of sand to keep 
in the heat. By taking off the sand and removing a couple of 
plates access may always be had to the interior of the tube 
chamber. It will be remarked that the whole tube, steam space 
and all, being exposed to the heat its upper portion would be 
liable to rapid destruction. To prevent this a provision apparently 
insignificant, but really very important, is introduced in the shape 
of certain screens of fire-clay, which extend across the tube 
chamber and protect the upper portions of the tubes from the 
impact of the flame. The manner in which the flame acts is so 
clearly shown in the drawing that the author feels it would be but 
— to enlarge upon the subject now. It remains to be 
seen what are the practical results which have been obtained with 
this boiler.t The author is indebted to Mr. Howard for the follow- 
ing particulars on this very important subject: —In the first expe- 
riment one boiler was used to drive ths engine, instead of one of the 
old boilers already referred to, which had been removed. It wasat 
once ape that there was a saving effected in fuel. A tank 
was then constructed, and from this the water was forced into the 
boiler by an injector. The result showed a very fair evaporative 
efficiency. The inventor then called in a competent engineer, and 
placed both the boilers in his hands to carry out an impartial ex- 
periment. The power of the engine was taken with a friction 
brake, and many trials were made, of which the following may be 
accepted as a fair sample:— 

Cornish boiler, by Goodfellow: Duration of experiment, 2h.57m.; 
coal used, 11 cwt. 2 qrs.; water evaporated, 520 gallons, say 
5200 Ib. = 4°03 Ib. of water per pound of cobble coal. 

Howard’s boiler: Duration of experiment, 4h. 24m.; consump- 
tion of fuel, 10 cwt. 2 qrs.; water evaporated, 750 gallons, or 
75001b. = very nearly 6°4 Jb. of water per cwt. of cobble coal. An 
experiment was then tried as to the time required to raise steam 
in each from cold water. The result was that the Cornish boiler 
used 7 ewt. of coal, and occupied 1h. 40m.; the water tube boiler 
2 cwt. of coal and 20m. 

This was deemed so satisfactory that Mr. Howard at once pro- 
ceeded with the construction of two other boilers, into which he 
introduced certain improvements, and succeeded in reducing the 
temperature of the products of bustion from 550 deg. or 
600 deg., that measured near the base of the chimney when the 
Cornish boiler was at work, to 400 deg., that measured by the 
author at the end of the tube chamber. The pressure of steam 
was 90 lb., the temperature proper to which is 331 deg. The 
difference, therefore, between that of the water in the boiler 
and of the gases was but 69 deg. The third boiler has been still 
further improved by sunnaian te rows of vertical tubes so that 
they no longer run in lines, but break joint, as it were. Mr. 


* In the boiler patented by Mr. Field internal circulating tubes are used. 
Mr. Field’s claim is confined to tubes with guides or deflectors. 

t The construction of the furnace is peculiarly favourable to the com- 
bustion of smoke, as the gases are not cooled down before ignition by contact 
with cold plates. 

















boilers. It will constitute a good subject for discussion, but he 
wishes it to bc understood that the water tube boiler tested was 
the first of the kind ever constructed, and that it was hastily put to 
work before the mortar was dry. The evaporative efficiency, again, 
of both the boilers tested is so very low that the coal (Derbyshire) 
must be of inferior quality. As the matter stands, the water- 
tube boiler proved in impartial hands 50 per cent. better than a 
Cornish boiler by a first-rate maker, and in no respect differing in 
set or design from that of hundreds of other boilers in use in the 
manufacturing districts. 

Alban’s and Howard’s boilers are examples of, perhaps, the 
very best that has been done in the way of producing a true water 
tube generator with special means of self circulation, and it 


‘ would far exceed the limits allowed for the reading of such a 


paper as this did the author attempt even a hasty sketch of all the 
boilers of this kind which have been proposed. Before proceeding, 
however, to describe other systems of water-tube generators, he 
wishes to mention a boiler, invented by Mr. Dickerson, of the 
United States, which may be briefly described as a double-hearted 
Alban boiler; the tubes being laid on such an incline that the 
water always enters at the lower ends and passes out rising with 
the steam at the other, to flow round to the back-water chamber and 
soon. This boiler has been tried in the United States with con- 
siderable success, and the principle is so admirable that if pro- 
perly worked out the very best results might be expected. 
Unfortunately the boiler is rather heavy and cumbersome for the 
extent of surface, and this militates against it, but the circulation 
is perfect, and the action of the flame on the tubes and the 
splitting up of the flame current, leave nothing to be desired. 
The diagram is a general sectional sketch of one of Mr. 
Dickerson’s boilers, The back and front plates are removable. 

We now come to boilers with forced circulation. These may be 
dismissed in a very few words, as they have not proved of any 
practical value. The general principle is embodied in a coil of 
tubes of small diameter exposed to the action of the heated pro- 
ducts from a furnace over which the coil is placed. The water 
surface is represented, of course, only by the area of the pipe, and 
as a consequence the steam carries the water with it from the 
upper portion of the coil, It might be supposed that water 
would then enter below, a water communication existing between 
the top and bottom of the tubes, but in practice it is found that 
the fluid does not enter in sufficient quantity. The tube boils dry 
and is burned out, and the attempt has been made to establish a 
forced circulation. Benson's boiler is, perhaps, the best of this 
kind; a full description* and illustration of it will be found in THE 
ENGINFER for April 8th, 1859, and April 8th, 1861, and to this the 
author begs to refer those who require information, in addition to 
the following brief description : 

The boiler consists of a series of small horizontal tubes, disposed, 
as in Alban’s boiler, in a suitable tube chamber above the grate. 
Instead of a heart or water chamber, however, the tubes are united 
by —-shaped couplings so arranged that the tubes as a whole form 
a single coil, At the side of the tube chamber a vertical vessel of 
about l5in. diameter and some feet in length is located; into the 
top of this the upper end of the coil opens—from the lower end a 
force-pump draws. To the top of the vessel or receiver is fixed 
the steam pipe from the engine. The steam and water together 
rush in from the coil at the top, the water falls in a little 
cataract nearly to the bottom, disengaging the steam, which rises 
by its levity. The force-pump draws from the receiver, and 
forces the water again and again through the tubes in a steady 
current. The author is unable to speak from practical experience 
of this boiler, which has been scarcely used in this country, but he 
has heard from those who have tried it that it invariably proved 
an inveterate primer. The principle is very nice in theory but 
there are several practical objections, some of which might be got 
over by making the tube increase in diameter as it got near the 
upper end. But the use of the pump is highly objectionable, as 
when the engine is standing the circulation is left to take care of 
itself, unless a donkey is employed, as proposed by the inventor, 
and all such devices entail complication, which is to be avoided. 
The author is at a loss, indeed, to see what possible advantages 
such a boiler can possess over others far simpler. It is possible 
that an injector might be used instead of a pump, but it is doubt- 
ful whether its action would be certain, as the necessary amount 
of condensation could only be had from the feed. An examination 
of the patent specifications of the last twenty-five years or so will 
show that coil boilers have been repeatedly patented, but the 
author believes he may state with perfect truth that there is not 
a single boiler of the kind now in use in this country, nor is at all 
probable that generators constructed on this principle, or on any 
other depending for its efficiency on forced circulation, can prove 
of the least practical value. 

We now come to a class of boilers daily enjoying more favour, 
and which are at once so convenient and so efficient that although 
they are, in the author’s opinion, inferior in several respects to the 
true tubulous boiler, he is still able to assert that they are greatly 
superior to ordinary boilers, The generators referred to belong to 
the class, in which, while the ordinary external shell or its precise 
equivalent are retained, much of the heating surface is disposed in 
the form of water tubes; of this class the best are Galloway’s, 
Field’s, and Martin’s. The first is well known and fully illustrated 
in its latest and best form by the diagrams, which show a pair of 
boilers sent to the Paris Exhibition by Messrs, Galloway, who have 
kindly placed them at the disposal of the writer. The construc- 
tion of the Field boiler is so well understood by every member 
present that the author will not now stop to particularise it. 
The author hopes that the inventor or his representative will 
supply during the discussion of this paper some account of its 
latest performances. He now proposes, first, to speak briefly of 
Messrs. Galloway’s boilers, and then to conclude a paper, already 
too lengthy, with a description of Martin’s boiler, little known or 
used in the country, and to give details of the results obtained in 
the course of a very elaborate inquiry intended to ascertain the 
relative merits of Martin’s boiler and an ordinary fire-flue boiler, 
both being fitted on board the U.S. sloop San Jancinto, 

Messrs. Galloway’s boiler may be described as an ordinary 
Cornish boiler, into and across the central flue of which conical 
tubes are fixed, these tubes opening into the water space at each 
end. As first, and still made, the flue was a flat oval, and con- 
sequently a greater depth of water could be carried over the top 
than is admissible with the circular flue. The tubes acted so 
effectually as stays that such a boiler as that put up at the gutta- 
percha works in the City-road seventeen or eighteen years ago are 
as strong with main flues 44ft. by about 3ft. as any boilers could 
be. The late Mr. Robert Armstrong speaking of these boilers, in 
his admirable little treatise on boilers published in Weale’s series, 
states that when working moderately the evaporation of one 
boiler was found to be very accurately one cubic foot of water per 
minute, and the consumption of coal was 336 1b. per hour, equiva- 
lent to rather more than 11 lb. of water evaporated per pound of 
coal in regular work. It is to be regretted that Mr. Armstrong 
did not supply full particulars of the experiment, as the result is 
abnormally good. The advantages of the Galloway tubes soon 
came to be recognised, and applications were made to the makers to 
fit them to the ordinary circular-flned Cornish boiler. This is very 
easily done by making the taper of the tubes such that the flange 
at the lower end will pass through the hole made near the top of 
the flue. In some cases the whole flue is taken out and fitted with 
Galloway’s tubes, in others the tubes are put in without removing 





* It is stated that the principle of forced circulation in tubular boilers was 
first applied to the Cincinatti steam fire-engines by Mr. Benson. ‘ 
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the flue; the 


rivetting being easily effected when the tubes are 
placed diagonally instead of vertically. 


essrs. Galloway 


are now fitting these tubes all over the kingdom, and the author | 


has not ina single instance heard that they did not give perfect 
satisfaction. He may add that Messrs. Galloway inform him 
that they have now over 30,000 tubes at work, a fact which speaks 
well for their popularity. It will be seen in a moment that the 
heating surface of the Galloway tube is disposed in the best pos- 
sible way. Not only do the tubes break up the current of flame 
and receive its impact to the best advantage, but they secure that 
precise description of circulation which the author has proposed, 
and he trusts proved, to be the best. The water moves along the 
tube, continually rising and moving away from the heating surface, 
All engineers are agreed as to the value of overhanging surface as 
compared with vertical surface; the first being the best because it 
tends to prevent the clinging of a film of steam to the metal, and 
in those tubes we have the overhanging surface, and in this respect, 
but in this alone, the Galloway the tubes are better disposed than 
those of Mr. Howard’s boiler, which last would, however, be 
brought on a perfect equality by making the tubes taper upwards, 
say din. diameter at the bottom and Sin. at the top, or more simply 
and probably with as good effect, by inclining the tubes from the 
vertical, toward the furnace. ; , 

Galloway's boiler is inferior to a true tubulous boiler, because it 
possesses a shell and contains a very large quantity of heated 
water, part of which would be conve rted into steam in case of 
rupture, and cause a violent explosion, But it is no worse, as 
regards this point, than the boilers now generally used through- 
out the world, and it is immeasurably superior to the Cornish 
boiler in more than one respect. The Galloway tubes act so 
efficiently as stays that no fear of the collapse of a flue need be 
entertained. The flue is rendered by their presence very much 
the strongest part of the whole boiler. Besides this they promote 
circulation and save the bviler many of those strains which 
always, when allowed to operate unchecked, terminate sooner or 
later in the destruction of both shell and flue by the deterioration 
of the iron caused by the bending and buckling of the plates and 
seams. The tubes by promoting circulation prevent the existence 
of a marked difference between the temperatures in various 
portions of the generator. In the Cornish boiler it is no uncommon 
thing to find cold water under the fiue on Monday morning, after 
the steam has been up some time; the mixture of the water above 
the flue with that below depending a good deal on the currents 
coused by the entrance of feed-water. But in the Galloway tubes 
the water is rapidly evaporated and displaced by the rising steam, 
and as it rushes in from below currents are set up throughout the 
whole mass, which render an inequality of temperature an impos- 
sibility. 

The boilers illustrated have been supplied to the order of the 
British Executive Committee of the Paris Exhibition. They dc 
not require particular description, It will suffice, in the author's 
opinion, to state that they are 24ft. long by 61t. Gin. in diameter, 
and are each equal to 46-horse power. Experience has demon 
strated that each of these boilers will generate as much steam as 
a double-flued Cornish boiler 28ft. by 7ft. In every respect the 
Galloway boiler is, in the author’s opinion, the best large-shelled 
boiler in use; but, as he has before stated, he considers all such 
boilers inferior to the true tubulous boiler, such as Alban’s or 
Howard’s, principally because they are far more liable to dangerous 
explosions; and it should always be the aim of the engineer to 
produce a boiler the explosion of which shall not be dangerous. 

The last water-tube boiler which the author will describe is one 
which enjoys considerable favour with American engineers. It is 
known in the States as Martin’s patent, from the name of the 
inventor. It | all the 
vessels of the Collins’ line were at one time fitted with it—and it 
apparently deserves the good character which it enjoys. In prin- 
ciple it bears a strong resemblance to Galloway's boiler. The 
author has selected for illustration a boiler fitted on board the 
American sloop San Jancinto, the diagram being enlarged from a 
cut given in ** Experimental Researches in Steam Engineering,” 
by Mr. Isherwood, chief of the Naval Bureau of Steam at Wash- 
ington; in other words, Mr. Isherwood is engineer-in-chief of the 
entire U.S. navy. In the course of his proceedings it became 
advisable to determine the relative qualities of the Martin boiler 
and the ordinary fire-flue boiler, and the experiment was carried 
out in the following way :—The San Jancinto is fitted with two 
boilers arranged at opposite sides of the stokehole and delivering 
into a single chimney common to them both. One of these boilers 
is a fire-flue, and the other a water-tube generator. In external 
dimensions and characteristics the boilers are identical; the shell 
in general form is rectangular the flat tops, sides, and ends being 
united by quadrantal arcs of 30in. radius, while the sides are 
united to the bottom by arcs of 18in. radius. Each boiler has six 
furnaces, 3it. wide and 6ft. long, on the grates; the height from 
the bottom of the asb-pit to the crown of the furnace is 42in., the 
distance between the crown plate and the bars in front is 20in., at 
the back 28in. A combustion chamber 1%in. long runs back to the 
hinder uptake; its shape is shown in the diagram; it is 
18in. high in the lowest place, and is 3ft. wide. Each 
combustion chamber delivers into a_ distinct uptake 3ft. 
wide, 18in. long, and dft. 2in. high in the clear. Its shape in 
cross-section is shown in the diagram. From this back smoke 
connection or uptake, in the fire flue boiler, the tubes run above 
the furnaces in the usual way. They are of brass, 3in. diameter 
outside and 6ft. 1]Lin. long between the ,%in. thick tube plates, 
in which they are secured without ferrules by the expanding 
mandril. The tubes for each furnace are distributed into eight 
rows horizontally and nine rows vertically, except for the two 
centre furnaces, which have only herizontal rows to allow for 
staying. The uptake is common to all the six furnaces, and requires 
no particular description. During the experiments a kind of 
louvre of plate iron was placed above the upper row of tubes in 
order to retain the gases in the upper rows of flues ‘* until the 
heat was more abstracted from them than it would be without its 
assistance, as experiment has shown the draught to be more rapid 
through the upper than through the lower tubes.” 

The water-tube boiler is shown in section through one furnace 
in the diagram. It resembled the fire-flue boiler in every respect, 
with the exception of the tubes and covers. It will be seen that 
instead of fire tubes the products of combustion are led through a 
rectangular hox from the back to the front uptake. This box 
corresponds in a measure to the flue of a Cornish boiler, and the 
requisite heating surface is supplied by a great number of vertical 
tubes connecting the top and bottom of the box. The water 
enters these at the bottom and rises to the top. A constant upward 
current exists within them, while a downward current exists 
between the tube boxes and the back and sides of the 
boiler. In the diagram the tubes are drawn, for the sake of 
clearness, to a much larger scale than the rest of the boiler. This 
much premised we may return to the more particular description 
of the San Jacinto’s boiler, as given by Mr. Isherwood. 

The tubes are contained in boxes 36in. wide in the clear, 
and 32in. high, and of sufficient length to allow the tubes 
to occupy a space 7ft. long. The tubes are secured with 
the expanding mandril and without ferrules. There is one 
tube box to each furnace, and it is made of jin. iron plates. 
The space between the furnace crown and the box averages 
10in. The water space between the boxes are 4in. wide in the 
clear, and between the end boxes and shell 7in. Each box con- 
tains 270 brass tubes, distributed in ten rows across and twenty- 
seven rows lengthwise of the box. Each tube is 2in. diameter 
and 32in. long clear of the plates; the tubes are set so as to break 
joint, and not in direct rows. That this is an important feature 
has already been pointed out. The space between the tubes is, 
lengthwise lin., crosswise 1gin. A hanging bridge was placed in 
front of the tubes to impede the velocity of draught, for the same 
purpose as in the case of the fire-flue boiler. The annexed table 
gives the comparative dimensions of the two boilers. 

The foregoing will, the author hopes, make the principal pecu- 






been extensively used for some years 








liarities of the Martin boiler perfectly clear, and will supply all 
the data necessary for arriving at a distinct estimate of the value 
of the results obtained by Mr, Isherwood, which the author pro- 
poses to consider. The details are given at great length in the 
second volume of ‘‘ Experimental Researches;” at a length, indeed, 
which renders it impossible to reproduce the particulars in their 
entirety here, and the author must perforce rest content with 
placing before his readers little more than the results at which 
Mr. Isherwood arrived. 





Fire-tube boiler. | Water-tube boiler. 
| } 





Breadth of boiler... .. 2 «+ o 21ft.3in, | 21ft. Sin, 
Length of ditto (athwartship) .. .. 11 ft. ! lft. 


Height of citto without steam drum... lift. 3in, 11 ft. 3in, 
Number of furnaces .. «+e «+ «+ 6 6 
—- grate surface in square } 108 108 
Number oftubes .. oe «+ s+ oe 4i4 1620 
External diameter °. 6 ‘os sin. 2in. 
Length of tube between plates .. 83 gin. 32in. 


inside for the fire-flue and outside 
for the tubulous boiler 4. oe 
Total w.ter beating surface .. 


' 

' 
2,078°92 sq. ft. | 2.33264 sq. ft. 

} 

| 


2,663°8 sq. ft. 


ee 
Heating surface of tubes n outa 

ee 3,295°25 sq. ft. 

° 

oe 





Diameter of chimney... ee «. 6ft. 4in. 6ft. 4in. 
Height of ditto .. oe «+ 5ift. Gin. Sift. Gin. 

. ai - 16°84ft. at front and 
Calorimeter .. «+ ec ce ee { 16°s4ft. 21°55 at back of boiler. 
Weight of boiler .. se «+ oo of 86,412 Ib, 86,860 ib. 

Of water in ditto.. .. «2 «. « | 46,600 Ib, 39,200 Ib. 





The evaporative efficiency of the boilers was determined 
directly by their evaporation of water at atmospheric pressure while 
the vessels lay alongside the wharf. The boilers were first opened 
and thoroughly cleaned; they were found to be perfectly free 
from scale, as the engines were fitted with surface condensers, and 
they were quite tight. The chimney, or smoke-pipe, was divided 
during the experiment by a partition of sheet iron reaching from 
the bottom to such a height that the draught was quite indepen- 
dent for each boiler. The steam escaped from the boilers through 
escape pipes 16jin. in diameter bolted on to the side of the stop- 
valve chests, from which the valves were removed; provision was 
made to prevent the return of condensed water. 

The experiments were carried out to test the value of various 


calorimeters and rates of combustion with both natural and | 


forced draught. The author regrets that the details are too long 
to reproduce here. It is more than he can do to say all that 
might be said about the efficiency of the boilers compared with 
each other, and it is simply impossible to consider at any length 
the efficiency of each boiler as compared with itself under different 
conditions of draught, &c.; it must suffice to say that the way in 
which the coals were weighed and the water measured left nothing 
to be desired, and that the general results were as follows :— 

Ist. With equal calorimeters the maximum rate of combustion 
by natural draught was less by 84 per cent. with the water-tube 
boiler than with its fellow. 

2nd. In America it is the practice to give more calorimeter with 
the water-tube than with the fire-tube boiler, and adopting 
normal proportions in this respect the rate of combustion was 
greater by very nearly 3 per cent. in the water-tube boiler. 

3rd. When equality of grate surface in equal shells is dis- 
regarded and the ratio of the heating to the grate surface made 
equal, the economic evaporative efficiency of the water-tube boiler 
exceeded that of the fire-fiue boiler by 8°1 per cent. This result 
was only obtained, however, by reducing the grate surface of the 
fire-flue boiler 22 per cent., which was tantamount to employing a 
much larger boiler. 

4th. Under the proper comparable conditions of equal grate 
surfaces in equal shells and best proportions of calorimeter, the 
economic efficiency of the nce boiler was better than that 
of the fire-tube boiler by 14°79 per cent. This is of course the 
true commercial estimate, as it represents the values to be obtained 
from two different boilers of the same size, weigl.t, and cost. 

5th. As regards the power of pioducing a large quantity of 
steam in a short time it was found that with the quickest com- 
bustion to be had with a natural draught the water-tube boiler 
evaporated 12°2 per cent. more water in a given time than its 
rival. But reducing the grate surface of the latter so as to make 
the ratio of heating surface to grate surface the same in both, 
the water-tube boiler beat the fire-flue boiler by 27°6 per cent. 

6th. The best calorimeter for both boilers was the same, s{sts of 
the grate surface. 

7th. The water-tube boiler evaporated from the temperature of 
212 deg. 10°8531b., and the fire-flue boiler 9°9021b. of water per 
pound of anthracite coal burned. 

The author has already drawn a comparison between the water- 
tube and the Cornish boiler, and in the foregoing is given the 
result of a careful comparison between it and the ordinary tubular 
marine boiler. In this, as in every instance, we find that the 
superiority of the water-tube boiler as a generator is distinctly 
proved. In theory, as the author has endeavoured to show, the 
water-tube boiler is the best, because it permits of an arrangement 
of the heating surface which is incompatible with any fire-flue 
boiler. Theory asserts that a certain disposition of surface, which 
will break up the gas currents, is the best. Practice proves not 
only that theory is right, but it does more. It demonstrates that 
no other form of generator save that which embodies the principle 
of including water in small tubular subdivisions can comply with 
the required conditions to perfection. Regarded merely as a steam 
generator, the water-tube boiler is in theory the best, and practice 
demonstrates that when properly designed and put to work 
it can be made to succeed. But beyond all this a point arises for 
consideration of overwhelming importance. There is an increasing 
tendency on the part of engineers to use higher pressures; and 
whether from this cause or some other more occult, it is clear that, 
notwithstanding the labours of the inspection and assurance 
societies, the number of explosions is rather on the increase, and 
they are, as a rule, attended by a fearful destruction of life and 
property. Dr. Alban was the first to enunciate the proposition 
that nothing can prevent boilers from exploding, but that the 
engineer could easily construct them, so that the explosion would 
not be dangerous. This can be accomplished with the tubulous 
boiler, but with it alone. The quantity of water it contains is 
moderate, and we know that the violence of an explosion depends 
on the quantity of water within the boiler at the time, and on its 
temperature. From the nature of the communications the 
fracture of a single tube need not be attended with any serious 
consequences, as the water and steam have comparatively small 
orifices through which to escape. The collapse of a tube in the 
Martin boiler would be productive of no fatal consequences, Tubes 
as large as those used by Mr. Howard have given way repeatedly 
in Alban’s boilers without doing the least harm. This is a most 
important point in favour of the tubulous boiler; and what can be 
urged against it? Experiment daily demonstrates that there is no 
insuperable objection to the water-tube boiler, yet comparatively 
little or nothing is known about it by engineers or boiler makers, 
and although the author believes that the principle has a great 
future before it, the subject is very far indeed from having as yet 
received the attention it deserves. Water-tube boilers have repeatedly 
failed because they were npr ey and fragile, resembling delicate 
philosophical instruments rather than practical steam generators. 
The real bearing of the questions connected with the generation of 
steam begins to be better comprehended, and the author regards 
the already extended and rapidly growing employment of Galloway 
and Field tubes as a hopeful sign. Anyone who visits the Paris 
Exhibition will see what Mr. Howard has accomplished, and those 
who wish to try to produce for themselves a good steam generator 
will find that if they only pay strict attention to the rules laid 
down by Dr. Alban, and qu in the early part of this paper, 4 
successful result will be secured. If it is not, the engineer may 
rest assured that it is himself, not the rules which are ut fault. 








In conclusion the author wishes to observe that as no attempt 
has been made to give a history of the water-tube boiler the names 
of many ingenious men have been left unmentioned. Those of his 
hearers, however, who have in any way entered into the spirit of 
the paper will perceive at once that the mere recording of names 
was quite foreign to its scope and purpose. The author has 
endeavoured to deal with principles not with men, and he has 
only selected the different boilers mentioned as illustrating the 
best modern applications of those principles, That the papér 
while lengthy is far from being complete no one is more fully 
aware than its author. If it serves to draw attention to a most 
important and interesting subject, and to promote the cause of the 
safe and economical tubulous boiler against those old-fashioned 
generators which, while neither so economical nor so safe, hold 
their position by prescriptive right instead of actual merit, he will 
be content with the result of his labours. 
MASTER AND SERVANT BILL. 

THIS proposed Act is especially important to the iron trade. 
Lord Elcho having occupied his ony eet ry | recess in con- 
ferences with the northern miners, has brought in his bill on this 
subject. It recites the previous Acts, commencing with 20 Geo. 2, 
and adds:— ** Whereas the several provisions in the said herein- 
before recited Acts relating to such breaches of contract and 
misdemeanours as therein mentioned, and the present law relating 
to the determination of complaints between masters, workmen, 
servants, and others arising under such contracts of service as 
hereinbefore mentioned, are found to be objectionable; and it is 
deemed expedient that the same should be altered, and other 
provisions made for the hearing and determining of such com- 
plaints.” 

In the definition of terms “‘ employer ” is to be taken as inclusive 
of agent, manager, or factor, but excepting servant, workman, or 
labourer. The word “employed” includes workman, artificer, 
labourer, or other person who has entered into a contract of service 
with any employer. The term “‘ contract of service ” includes any 
contract in writing or by parol to serve for any period of time or 
to execute any work, nt all the provisions of the Act in relation 
thereto are to be alike applicable to employer and employed. 

Complaints between employer and employed are to be heard and 
determined in England, Wales, and Ireland, before any two 
justices ora stipendiary magistrates; in Scotland, before any two 
| justices or the sheriff substitute. 





| With respect to the mode of procedure the bill provides that 

the party feeling aggrieved may lay an information in writing 
| setting forth the ground of tan ve, and thearount of compensa- 
| tion claimed for breach of contract. The justice is then required 
to issue a summons setting forth the grounds of complaint and the 
amount claimed for compensation. The time fixed for the hearing 
| is not to exceed seven days, and the summons is to be left at least 
| three days before the time of bearing. On neglect to appear, 
after proof of service, the justice is empowered to issue a warrant 
for the apprebension of the defaulting party. On the hearing of 
any complaint, difference, or dispute, between the employer and 
employed in respect to any breach of contract, the justice may 
order the fulfilment of the contract, and direct the parties to find 
security for its fulfilment; or he may, if he think fit, annul the 
contract and discharge the parties from the same, or he may assess 
the amount of damage to be paid for injury to persons or pro- 
perty by the non-performance of the contract. The bill then 
provides that :— 

“* Wherever any party or parties to the contract of service shall 
neglect or refuse to comply with an order made upon him, her, or 
them under the provisions of this Act, the said two justices in 
| petty sessions, or the said stipendiary magistrate in England and 
| Wales and in Scotland, and the said two justices in petty 
sessions, or the said sheriff or his substitute in Scotland, may 
issue a warrant of distraint under their respective hands and 
seals against the goods and chattels of the party or parties so 
offending, and may impound and sell the same at any time not 
exceeding three days from the levying of such distraint in liquida- 
tion and discharge of the amount of compensation or damages so 
assessed and directed to be paid by any such order, and in case there 
shall be no such goods and chattels on the premises of the party 
or parties so offending, or in case the same when sold shall be in- 
sufficient to liquidate and discharge the amount of such compensa- 
tion or damages, the said justices or the said stipendiary magis- 
trate in England and Wales and in Ireland, and the said justices 
or the said sheriff or his substitute in Scotland, may commit the 
party or parties against whose goods and chattels such warrant of 
distraint shall have issued, to the common gaol or house of correc- 
tion within the county, city, town, or district where such party or 
parties shall reside, there to be confined and kept for any length of 
time not exceeding three calendar months, and from and after the 
expiration of the term of such imprisonment the amount of com- 
pensation or damages so assessed and directed to be paid by any such 
order as aforesaid shall be deemed and considered as liquidated and 
discharged, and such order shall be annulled accordingly, and the 
said parties exonerated from their respective obligations under the 
same, provided always that no wages or any portion thereof which 
may be due or accruing due to the employed under any contract of 
service shall be assessed to the amount of compensation or damages 
directed to be paid by him, her, or them under any order or warrant 
of distraint se to be made and issued according to the provisions 
hereinbefore contained. q 

“Upon the hearing and determining of any complaint, diffe- 
rence, or dispute between employer and employed under the pro- 
visions of this Act, the respective parties to the contract of service 
shall be deemed and considered as competent witnesses in all cases 
except those which may be remitted to the court of criminal 
judicature of the quarter session of the peace in England, and in 
Wales, and in Ireland, and of the quarter sessions or sheriff's 
court in Scotland, according to the provisions hereinafter con- 





e 

** Mode of procedure where the injuries sustained by breach of 
contract of service amount to criminal acts.—Wherever upon the 
hearing of any complaint, difference, or dispute between employer 
and employed for breach or non-performance of any contract of 
service under the provisions of this Act it shall appear to the said 
two justices in petty sessions or to the said stipendiary magistrate 
in England and Wales and in Ireland, and to the said two justices 
in petty sessions or hon the said sheriff or eee in ice 
that the injury to the on or property of the party or parties 
comigiahaing ie been’ wilfully and mafichously inflicted so as to 
amount to a criminal aet, and not be remedied by pecuniary com- 
pensation according to the provisions hereinbefore contained, the 
said justices or the said stipendiary magistrate in England and 
Wales and in Ireland, and the said justices or the said sheriff or 
his substilate in Scotland, shall send the case for trial before the 
court of criminal judicature at the quarter sessions of the peace 
or sberiff’s court =. the county, city, town, or district in which 
the offence was perpetrated, and shall, by a warrant under their 
respective hands and seals commit the der or offenders to the 
common gaol of the said county, city, town, or district, or hold the 
said offender or offenders to bail under the said warrant of com- 
mitment in one or more responsible surety or sureties, and in such 
amount of money as they or he may deem expedient, for the 
appearance of such offender or offenders before the said court of 
criminal judicature as hereinbefore ——* there to be tried 
according to the legal and accustomed mode of procedure of such 
court against criminals and offenders, and upon conviction the said 
offender or offenders shall and may be sentenced to such punish- 
ment as by law is‘awarded for crimes and misdemeanours of the 
like nature.” 








Messrs. Rutty, WIGHTMAN, AND Co. have just chartered the 
screw steamer Narva, to lay a telegraph cable between Florida and 





Cuba. . The completion of this line will open direct telegraphic 
communication between London and Hav 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months 

3436. WILLIAM EXALL, Reading, Berkshire, ‘* Imp its in 
for cutting grass, corn, and similar agricultural produce, and for porn 
and binding the same into sheaves.”—3ls¢t December, 1866. 

184, WILLIAM PHILLIPS PHILLIPS, GEORGE emt and DANIEL PEARCE, 
New Bond-street, London, *‘ Impr the fi and construc- 
tion of ecclesiastical and architectural ene and decorations.”—24th 








January, \867. 
334. STEPHEN ALLEY, Glasgow, Lanarkshire, N.B., “Improvements in 
hine tools for facturing parts of locomotive engines, parts of which 





improvements are also applicable to other similar or analogous purposes.”— 
6th February, 1867. 

503. HENRY JAMES COLE, Kennington Cross, and past sree ne 
HORTON, Kennington-road, Surrey, * Improved app 
he used for awnings or coverings for omnibuses and pores abides. 33rd 
February. 1867. 

659. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“An improved mode of coating paper and other materials with fluid sub- 
stances, solutions, and compounds for photographic and | other purposes.’ "— A 
communication from John Cushing C. n, Boston, ts, U.S.— 
8th March, 1867. 

787. FRANCIS GREGORY, Salford, Lancashire, ‘‘ Improvements in machinery 
or app ratus for refrigerating purposes, used in breweries and distilleries.”— 
19th March, 1867. 

851. MENZIES HOLLAND, Tan-y-Bwlich, Merionethshire, Norta Wales, ‘‘ Im- 
provements in points and crossings of the permanent way of railways and 
tramways, and the provision of additional safety to the aforesaid points and 
crossings.” —23rd March, 867. 

956. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
** An improved mode of hanging ships’ rudders."—A communication from 
Henry Harris Pember and Uriah Furman Rogers, New York, U.S.—30th 
March, 1867. 

973. HENRI ADRIEN BONNEVILLE, Porchester- terrace, Bayswater, Middlesex, 
“An improved means of economising motive power.”"—A communication 
from Antoine Courme, Vence, Alpes-Maritimes, France.-—2nd April, 1867. 

990. JONATHAN PICKERING, Stockton-on-Tees, Durham, “Improvements in 
apparatus for raising weights and other appliances.”—3rd April, 1867. 

1010, WILLIAM CHARLES WEBBER, Midhurst, Sussex, ** Improvements appli- 
cable to feeding bottles. which improvements are also applicable to other 
useful purposes.”—4th April, 1867. 

1018. HENRY BUSS, High-street, Shoreditch, London, “ Improvements in the 
construction of sea-walls, quays, jetties, piers, and roadways, in the recla- 
mation o' land, in the formation of docks, reservoirs, basins, and coast 
harboars.” 

1019. WILLIAM TATHAM and WILLIAM TWEEDALE HEAP, Rochdale, Lanca- 
shire, “ Improvements in machinery or apparatus for teazing and opening 
textile or fibrous materials."—5th April, 1867. 

1094. HENRY BOUTHILLIER DE BEAUMONT. Rue du Calabri, Geneva, Switzer- 
tand, “ Improvements in ploughs.”—12th April, 1867. 

1118. JOSEPH OAKDEN, St. Stephen’s Parsonage, and JOSEPH PICKIN, Dane- 
row, Buglawton, Congleton, ** A new or improved enamel for enamelling 
metals and stones to prevent rust, corrosion, and incrustation.”—15th April, 

1867. 

1150. JOHN MILLWARD, Birmingh ** Tmp: nts in brewers’ mash 
tuns.”—A communication from James Walker, Cincinnati, Ohio U.S 

1154. LEVI DAVIS. Edgbaston, Warwickshire, “ Improvements in hat guards.” 

1156. SAMUBL COCKER, Sheffield, * Improvements in axles for carriages.”—A 
communication from Frederick William Richter, Harthau, near Chemnitz, 
Saxony. 

1158, RICHARD HASTINGS FRITH, Lower Gardiner-street, Dublin, *‘ Improve- 
ments in distributing and measuring gas, steam, water, and other fluids, and 
in the apparatus or means employed therein.” 

1160. JOHN ATKINSON, Victoria-road, Leeds, Yorkshire, “ Improvements in 
the construction of wheels.” 

1162. HENRY FASSMAN, Southampton-buildings, Chancery-lane, London, 
** [Improvements in metal ties or bands for securing bales of cotton, wool, 
and other substances.” —20th April, 1867. 

1164. JOHN PEEBLES, Errol, Perth, N.B., 
engines.” 

1166. DANIEL FRYER, Carlton-square, Old Kent-road, London, “ Improve- 
ments in lamps.” 

1268. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘‘ An 
improved construction and manufacture of the iron forks used in agriculture.” 
—A communication from Louis Gabriel Hébert Fleury, Passage des Petites 
Ecuries, Paris.—22nd April, 1867. 

1176. JOSEPH WESTWOOD, Tredegar-house, Bow, Middlesex, ‘‘ Improvements 
in turrets and broadsides of shins of war.” 

1178. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ** An improved mode of, “ers apparatus for, removing the contents 
from —_ sugar hi from Helem Merrill, 
New York, U.S. 

1180. SAMUEL JOSEPH MACKIE, St. Peter’s-terrace, Kensington Park-road, 
Bayswater, Middlesex, ‘‘ improvements in apparatus for burning petroleum 
and other combustible fluids.”"—2’rd April, 1867. 

1184. WILLIAM FREEMAN WILKINSON, Ely, Cambridge, “ Improvements in 
horse hoes.” 

1186. LEWIS BUDD BRUEN, Southampton-buildings, Chancery-lane, London, 
* [Improvements in sewing machines.” 

1188. CHARLES FREDERICK WHATELEY, Birmingham, “ Improved apparatus 
for generating and distributing vapour.” 

1190 JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in the treatment of peat and in the manufacture of peat charcoal, and in the 
machinery or apparatus employed therein.”— A communication from 
Augustus Figge, Hanover.—24th April, 1867. 

1196. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, *‘Improvements in the construction of knives, forks, and other 
oe of cutlery."—A communication from George Parr, Buffalo, New 

ork, 

1193. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “A new or 
improved process of destroying vegetable matters in wools, noils, woollen 
waste, and rags.”"—A communication from Constant Schaller, Bischwiller, 
France. 

1200. CLINTON EDGCUMBE BROOMAN. Fileet-street, London, ‘‘A new or 
improved process of preserving meat, fish. and other substances.”"—A com- 
munication from Francesco Cirio, Turin, Italy. 

120”, ALEXAND£R MELVILLE CLARK, Chancery-lane, London, “ An improved 
self-acting tackle hook.”—A communication from Charles Luxton, Hudson, 
New Jersey, U.S. 

1204. HUGH SMITH, Much Hadham, Hertfordshire, ‘Improvements in pre- 
paring turnips and mangel-wurzel for food of animals.”—25th Apri, 1867. 
1306. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, “ Improvements in the means and apparatus for pulverising sub- 
stances, more particularly applicable to the pulverisation of materials for 
porcelain paste.” — A communication from Carl Fredrik Tjulander, and 

Johan Robert Alsing, Stockholm, Sweden. 

1208. TEMPEST BOOTH, Ardwick, Lancashire, “ Certain improvements in the 
method and apparatus for keeping warm glues, starches, gums, and other 
Till 1061. which is also applicable for keeping other articles warm.”—26th 

867 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1256. WILLIAM SNELL, Clement’s-inn, Westminster, “ An improvement in the 
manufacture of boots and shoes and other articles of leather or kindred sub- 
stances.”—Ist May, 1867. 

1306. JUSTIN THEVENET, Mont-sur-Marchienne-lez-Charleroy, = “ Im- 
provements in the s'ide valves of steam engines.”—4th May, 1867. 

1313. NOAH MENDAL SHAFER, New York, U.S., ‘‘ Improvements in binders 
for papers and the like, which allow the whole’ or parts of the contents to be 
removed or exchanged.”—4th May, 1867. 

1340. ALBERT HUSTON GILMAN, Massachusetts, U.S., ‘‘Certain new and use- 
ful improvements in machinery for making roving, and for spinning such 
into yarn.”—7th May, 1867. 

1348. NORMAN WILLIS WHEELER, Brooklyn, King’s County, New York, U.S., 
**Improvements in hydraulic valve gear for steam and analogous engines.” 
—ith May, 1867. 

1349. NORMAN WILLIS WHEELER, Brooklyn, King’s County, New York, U.S., 
** Improvements in sk; -lights and ventilators, and shaft couplings for steam 
vessels, a part of which are applicable to other structures.”—7th May, 1867. 

1350. NORMAN WILLIS WHEELER, Brooklyn. King’s County, New York, U.S., 
“‘ Improvements in the construction and packing of slide valves and adjacent 
parts for steam and other engines.”—7th May 1867. 

1351. NORMAN WILLIS WHEELER, Brooklyn, King’s County, New York, U.S., 
“Improvements in apparatus for introducing and controlling the introduc- 
tion of fluids to surface condensers of steam engines.”—7th May, 1867. 











“Improvements in motive power 








Patents on which the Stamp Duty of £59 has been Paid. 

1148, WILLIAM Hirst, Halifax, Yorkshire, ‘‘ Spool tubes.”—6th May, 1864. 

1158. JAMES WAVISH, Torpoint, Cornwall, “ Ships’ lamps.”—7th May, 1864, 

1180. THOMAS WILLIAM CONDRON and RICHARD CONDRON, Bingfield-street, 
Isiington, and GEORGE RAYNER HARTSHORNE, Huntingdon-street, London, 
** Brushes.”—10/h May, 1864. 

1210. ROBERT FRANCIS FAIRLIE, Gracechurch-street, London, “ Locomotive 
engines and boilers.” — 12th May, 1864. 

1244. GEORGE HUNTER, Maenturog, Merionethshire, “‘ Cutting marble, &.”— 
17th May, 1864. 

1196. THOMAS MATTHEW_GISBORNE, Lymington, Southampton, ‘ Kilns,”— 
11th May, 1864, 





1198. : ae _— Paticroft, near Manchester, ‘‘ Hydraulic presses, &c.” 
—!l fay, 

1205. THOMAS NESHAM KIRKHAM, West Brompton, and VERNON FRANCIS 
ENSOM, Highgate, Middlesex, “ Dyeing woven fabrics and piece goods.””— 
12th May, 1864. 

1242. JOHN HAMILTON, jun., Liverpool, “ Telegraph posts.”—17th May, 1864. 

1644. EDWARD THOMAS ST, LAWRENCE MAC GWIRE, Porchester, Hampshire, 
“ Slinging hammocks,”—1st July, 1864. 


Patents on which the Stamp Duty of £10U has been Paid. 

1128. JAMES DALZIEL DOUGALL, Glasgow, Lanarkshire, N.B., “* Breech-load- 
ing fire-arms.”—7th May, 1860. 

1178. JOHN CHATTERTON, Highbury-terrace, and WILLOUGHBY SMITH, 
Pownall-road, Dalston, Middlesex, “ Telegraph conductors.”—12th May, 
1860. 

1393. — SAUNDERS and JOSEPH PIPER, Kidderminster, ‘* Tin plates.” —6th 
June, 1 

visa, Rowan LORD, Todmorden, Yorkshire, “ Cleaning cotton.”—1l4th May, 





Notices of Intention to Proceed with ve 

3436, WILLIAM EXALL, Reading, Berkshire, ** Imp 
for cutting grass, corn, and similar agricultural produce, and ,& gathering 
and binding the same into sheaves.” 

3441. HERBERT ALLMAN, Ampthill-square, London, ‘‘ Certain improvements 
in the construction of locks and keys.”—3\st December, 1866, 

4. GEORGE STEWART, Aberdeen, N.B., ‘‘ Improvements in the manufacture of 
combs, and in the machinery or apparatus employed therefor.” 

6. HENRY ALFRED JAMES, Cheltenham, Gloucestershire, ‘‘An improved 
portable folding chair.”—I\st January, 1867. 

13. ALFRED WARD and CHARLES GEORGE “virgo, Bradford, Yorkshire, “ Im- 
provements in the construction of scarfs.”—2n7 January, 1867. 

15. JOHN WILLIAM KENYON, Choriton-upon-Medlock, Lancashire, ‘‘ Improve- 
ments in apparatus for removing the scum from the surface of the water in 
steam boilers.” 

20. WILLIAM GEORGE HELSBY, Liverpool, ‘* An improved system of, and 
apparatus for. manufacturing photographic pictures.”—23rd January, 1867. 

31. JOHN HENRY SCHUCHT, Store-street, Bedford-square, oo ** Improve- 
ments in the action of upright pianofortes.”—4th January, 1867. 

33. DANIEL DOWLING, Blackfriars, and CHARLES GREVES, Sheperdess-walk, 
City-road, London, * ‘Improvements in breech-loading fire-arms.” 

35. EDWARD ALFRED COWPER, Great George-street, Westminster, “ Improve- 
ments in steam jackets for steam engines.”—5th January, \67. 

41. CHARLES KELLY, Charles-street, Berners-street, and CONSTANT LAURENT, 
High-street, Marylebone, Middlesex, ‘‘ Improvements in harmoniums and 
organs.” 

43. FREDERICK BERNARD DOERING, Bayswater, 
in engines for boring and working rock and other material, and in stands for 
such engines, the improvements in engines being partly applicable to other 
purposes.” —7th January, 1867. 

50. WILLIAM MARTIN, Birmingham, “ Improvements in the stalls and boxes 
or seats of treadwheel and crank sheds or houses, and other like sheds or 
houses,” 

51. ROBERT ROBINSON, Preston, Lancashire, “‘ Improved apparatus for regu- 
lating, controlling, and for varying the speed of shafts and machinery.” 

52. EUSTACE CAREY PRENTICE, Stowmarket, Suffolk, “ Improvements in 
ee or encasing cartridges and other articles liable to injury by 
damp.” 

54. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, *‘ Improvements in 
the manufacture and refining of sugar."—A communication from Jules 
Emile Boivin and Desiré Loiseau, Paris —8th January, 1867. 

58. WILLIAM THOMAS SUGG, Vincent-street, Westminster, “ Improvements In 
the means of, and apparatus for, lighting railway carriages, parts of which 
on eee are also eo for other Purposes.” 

. JAMES PETRIE, Rochdale, L , imp 

oa: JOHN MUIR HETHERINGTON, Manchester, “ I 
for preparing cotton and other fibrous materials for spinning. mth January, 
1867. 

66. ALFRED FOUCAUT, Rue de G t, Paris, “I 
proof and other articles of wearing apparel. "—10th January, 1867. 

69. EDWARD THOMAS HUGHES, Chancery-lane, —— ** A new or improved 
differential pump for pumping and discharging vi ities of liquid 
and producing varying pressures.”—A po He yn Pierre du Rieux 
and Edouard Roettger, Lille, France. 

70. EDWIN MARCUS CHAFFEE, Providence, Rhode Island, U.S., “ An improve- 
ment in elliptic or other elastic springs. 

7l. ARTHUR GUY MORVAN, South Bergen, Hudson, New Jersey, U.S., 
“Certain improvements in the art of making photographic transfers 
adapted to the purpose of engraving or lithography, or of making plates or 
blocks from which to print the design or otlier matter transferred.” 

75. ISAIAH KENDRICK, Walworth, Surrey, ‘* Improvements in furnaces, and in 
the inanufacture of fire-bars for the same.” 

77. MICHAEL HENRY, Fleet-street, London, “‘ Improvements in the mode of, 
and apparatus used for, manufacturing béton, and in the method of applying 
béton for certain constructive or structural purposes.”"—A communication 
from Francois Coignet, Boulevart St. Martin, Paris. 

80, JOHN TOMLINSON, Pooley’s Park, City-road, Hulme, Manchester, “ Im- 
provements in bakers’ and other ovens, and also in scrap and other furnaces.” 
—i4th January, 1867. 

106. _ ARNOLD JAMES COOLEY, Southampton-buildings, Chancery-lane, London, 

mp: ts in the and preparation of dry tinctorial com- 
pounds capable of easy solution in water.” —15th January, 1867. 

182. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ** Improvements in 
fire-arms.’—A communication from Sylvester Hayward Roper, Roxbury, 
Massachusetts, U S. 

185. WILLIAM EDWARD NEWTON, Chancery-lane, London, “Improved ma- 
chinery for blocking hats.”—A communication from William Case Griswold 
and Julins Sheldon, New York, U.S.—24th January, 1867. 

206. BRISTOW HUNT, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements in 
the manufacture of boots and shoes, and in machinery or apparatus therefor, 
which improvements are also equally appl to the of porte- 
monnaies, travelling bags, parts of harness, and in fact to almost all such 
manufactures as require fixing, basting, cementing sewing, or stitching.”—A 
communication from Jules Constant Touzet, Paris.— 26th January, 1867. 

243. WILLIAM EDWARD NEWTON, Cnancery-lane, London, * Improved appa- 
ratus for supplying steam boilers with water and indicating the quantity 
supplied..—A communication from Adrien Houget, Emile Bede, 
Laurent Roufosse, Verviers, Belgium.—29th January, 1867. 

£54. BRISTOW HUNT, Serle-street, Lincoln’s-inn, London, “‘ An improved 
writing paper.”— A communication from Joseph Eves Hover, Philadelphia, 
Pennsylvania, U.S — 30th January, 1867. 

294. WILLIAM RICHARDSON, Darlington, Durham, ‘‘ Improvements in horti- 
cultural buildings or glazed structures for horticultural and other purposes.” 
—2nd February, 1867. 

oe JOSEPH JOHN HARRISON, Ada-terrace, Great Clowes-street, Broughton, 

bad | in looms for weaving. ”—4th February, 1867. 
a7, PERCEV AL MOSES PARSONS, Blackheath, Kent, ‘‘ Improvements in the 
permanent way of railways, and in screw bolts for the same, which latter are 
applicable to other similar purposes.”—5th February, 1867. 

644. WILLIAM EDW. ‘ARD NEWTON, _Chancery-lane, London, ‘‘ Improvements in 
steam h "A from William Sellers and Coleman 
Sellers, Philadelphia, Pennsylvania, U.S.—7th March, 1867. 

659. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
** An improved mode of coating P= and other materials with fluid sub- 
stances, solutions, and hic and other purposes.”—A 
communication from John Cushing Coumame Boston, Massachusetts, U.S.— 
8th March, 1867. 

699. MARIE JOSEPHINE ELIZABETH JULLIENNE, Boulevart St. Martin, Paris, 
** Improved bath belts to be applied in the bathing vessels.”"—11¢h March, 
1867. 
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2692, 4d.; 2694, 4d. ; 2695, Is. ; 2697, 4d. ; 2701, 4d.; 
2707, 4d.; 2709, 4d.; 2712, 4d.; 2715,’ 4d. ; 2719, 4d. 


o* will be forwarded by post from the Patent-office on receipt 
of the amount of price and Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, 
Bennet Woodcroft, Her Majesty’s Patent-office, 
Chancery-lane, London. 


ABSTRACTS 3 OF SPECIFICATION 8. 
The following descriptions are made from Abstracts prepared expressly for Tux: 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


1—PRIME MOVERS. 
Including Fired Ste Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2605. T. VICARS, sen., T. VICARS, jun., and J. SMITH, Liverpool, “ Furnace 
Jire-grates on which the fuel is made to travel.”—Dated 9th October, 1866. 

Those furnace fire-grates, the fuel bearing surfaces or bars of which travel in 
one direction or have an intermittent or other motion of such a character as 
shall cause the fuel thereon to travel towards the end of the furnace, the 
inventors form or construct with one or more hollow pieces or tubes to convey 
air, say, through the door of the furnace, into and amongst the fuel. Or they 
apply or connect to the fuel-bearing surfaces or bars a tube or tubes, and 
thereby convey air into the furnace and deliver it amongst the burning fuel, 
The said hollow pieces or tubes may be perforated or have openings formed 
therein, so as to distribute the air over a larger surface.— Not proceeded with, 
2625. E. B. WILSON, Edinburgh, ** Furnaces.”— Dated \ith October, 1866. 

This invention relates to the furnaces of marine, locomotive, and stationary 
engine boilers, also to puddling and other furnaces. When altering a marine 
or similar boiler the patentee inserts a water space, or if preferred a brick 
arch, at the top of the furnace some distance within the boiler. le removes 
the bars and introduces a cast iron plate or a water space, if preferred, which 
may or may not be covered with fire-bricks. He continues this plate some 
distance into the boiler, and leaves an open space at the end thereof, putting 
on a bridge at some distance from the end of such plate, which bridge may be 
of fire-bricks or may consist of a water space, as desired. or may sometimes be 
dispensed with. In front of the plate at top he fixes a grid or opening or open- 
ings, or a grid and opening or openings combined ; at the top or over the grid he 
places a cast iron plate, which may be covered with fire-brick or not, and in 
the front of the grid he places a door or doors, which may be provided with 
slides, so as to form a hot-air chamber ; orit may be supplied in any other con- 
venient manner, as, for example, through side conduits, or through the door or 
doors, or by pipes from the deck of the vessels regulated by valves. At the 
top of the furnace he puts a door or doors opening into the fuel chamber, and 
sometimes slides may be inserted into such door or doors opening into the fuel. 
The coal is supplied from a hopper at the top, and rests on the plate above 
described. The air passes through the grid or opening or openings, or grid 
and opening ined, into the incand t fuel, and thence through the flue 
or flues to the chimney. Air may be let in at the bottom of the fuel plate, or 
doors may be placed at the bottom, or a plate may be put in to form another 
air admission partly down the fuel plates. He prefers the fuel plate to be 
inclined downwards to assist the descent of the fuel. 

2633. H. MESSER, Northumberland-court, Charing Cross, London, “ Heated air 
engines."—Dated \\th October, 1866. 

This invention consists, First, in the novel construction of the furnace and 
its casing, whereby a more perfect combustion of the volatile products of the 
fuel is effected, and the removal of the lining of the said furnace, when re 
quired, is greatly facilitated. Secondly, in the construction of the supply pipe 
leading from the furnace to the valve chest containing the induction and 
eduction va!ves, whereby the air is caused to travel a greater distance in 
passing from the furnace to the said valve chest, Thirdly, in arranging the 
said valves in such a manner that more ready access is allowed thereto for 
repairing or other purposes. Fourthly, in the arrangement of the air passages 
(leading from the air pump to the turnace and cylinder) and dampers for 
closing the said passages. Fifthly,in the mode of driving the governor 
whereby the speed of the engine may be regulated by an attendant from any 
desired part of a house or other building wherein the engine is placed.— Vol 
proceeded with. 

2634. J. M. EVANS, Delf, near Ruabon, Denbigh, “ Apparatus for preventing exr- 
plosions in steam boilers.” — Dated Lith October, 1s66. 

This invention consists in inserting a tube or small pipe inside the boiler in 
the manner hereinafter explained. One end of the said pipe or tube passes 
through the sheil of the boiler and presents its orifice to the fire. The tube 
rises through the water and steam space to nearly the top of the boiler, 
where it may be secured by an eye-bolt, and bends down so as to uring its 
other end to the level of the lowest point at which it is intended to let the 
water stand. The end of the said pipe is opened, and should any danger arise 
by reason of the water sinking too low, the steam rushes through the pipe and 
drowns the fire. This arrangement, it is seen, acts as a safety valve, and is 
specially applicable to flued and wagon boilers. To give warning that the 
water is sinking in the boiler two or more small holes may be placed near the 
end of the pipe. one above the other, so that the gradual damping of the fire 
would draw the attention of the person in charge before the water really sank to 
the level of the orifice of the tube. There may be more than one of such tubes, 
80 as to eject the steam on the fire at different points.—.Vot proceeded with, 


A Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, cc. 

2608. W. DuDGEON, London-sireet, Fenchurch-street, “ Improvements in con- 
structing ships or vessels propelled by twin propellers, and in steam engines 
Sor giving motion to the same,”"—Dated 9th October, 1866. 

In constructing the after parts of a ship or vessel propelied by twin propellers, 
where external stern tubes are used projecting to a distance from the after 
parts of the body of the ship or vessel, such stern tubes are, according to the 
present invention, connected together horizontally, or as nearly so as may be, 
from end to end by means of framing and plating bracing them together to 
and through the body. Or, in some cases, in place of two stern tubes being 
used, the screw shafts are enclosed in chambers formed by plating. and project- 
ing horizontally on each side of the stern of the ship or vessel ; these chambers 
serve as the stern tubes for the two propeller shafts, and in the interior of the 
after parts of the body of the ship or vessel there is a horizontal framing and 
plating, corresponding in position with the outer plating above mentioned, by 
which conjoined construction great additional strength and stabilty are ob- 
tained. 

2621. W. MANBY, Wolverhampton, ‘‘ Apparatus for preventing injury to persons 
in railway trains.”"—A communication —Dated 10th October, 1366. 

According to this invention it is proposed to construct buffers of about from 
four to five feet in length when extended, such buffers being composed of 
several portions sliding one within the other, after the manner of the joints of 
a telescope. In the interior of each joint there is fitted a block of vulcanised 
india-rubber, as well as a helical metal spring, the latter serving to extend the 
buffer again after it has been forced in, whilst the former serve as cushions for 
deadening the shock of collision, These arrangements constitute the chief 
feature of the invention. — Nol proceeded with, 

2651. T. GREENWOOD, Leeds, “‘ An improved manufacture of trenail.”—Dated 
13th October, 1866. 

The object of this invention is to remove the defects of the ordinary com- 
pressed trenail or wooden pin used in securing railway chairs to their sleepers. 
These trenails depend for their holding power mainly on their tendency to ex- 
pand to their original bulk when exposed to the weather, but if exposed before 
being used their value is lost, and when used in their compressed state they are 
liable in swelling to split the sleeper, as they put an internal strain upon the 
sleeper not only in the direction but transversely of the grain of the wood. 
In making trenails according to this invention the inventor turns the head or 
conical part round to fit the round hole in the chair, and the remainder of the 
trenail he turns with parallel sides, and of an oval form in cross section. The 
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736. JOHN BENJAMIN DANCER, Cross-street, Manchester, ‘‘ Imp 
instruments for ascertaining the speed of machinery.” — 14th Mareh, 1867. 

776. FRANCIS HERBERT WENHAM, Union-road, Clapham, Surrey, ** Improve- 
ments in heated air engines.”— 18th March, 1867. 

1004. JOSEPH HENRY BARKER, Leeds, Yorkshire, “Improvements in milling 
machines.” — April, 1867. 

1099. JOHN AITKEN, Tottington Higher End, Lancashire, “ Certain improve- 
ments in apparatus employed in the process of refining sugar.” 

1107. CHARLES CROCKFORD, Holywell, Flint, “ Improvements in Soa 


g cutting tool which he uses he makes of such form that it leaves a kind 
of shallow screw thread upon the trenail instead of reducing it to a smooth 
surface, as heretofore. When the trenail is driven into the hole intended to 
receive it with its larger diameter in line with the grain of the wood the shal- 
low thread will become locked in the softer wood of the sleeper or other article 
in which it is inserted, and the trenail will hold fast therein, without having 
any tendency to swell and split the sleeper.— Not proceeded with. 

2655. S. COLLINS, New Haven, Connecticut, U.S.A., “Tyres for carriage wheels.” 
Dated 13th October, \ 





useful products from certain materials produced in the process of g: 
or coating iron with zinc.” ———- 


All persons having an interest in opposing any one of such applications 


should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 
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This i ion relates to an improvement in the forming of the tire and the 
outer edge or periphery of the felloe, whereby the tire is much reducedin weight 
and securely fixed to the wheel, without the employment of bolts or their 
equivalents, and consists in forming the inner surface of the tire concave cor- 
responding to the concavity of the tire, so that the tire, expanded by the heat 
in the usual manner, and placed upon the wheel, contracts firmly upon the 
wheel, and its concavity prevents its accidental removal from the wheel. 

2657. W. L. WREY, Strand, London, “ Construction of ships and vessels.” — 
Dated 13th October, 1866. 

This invention relates to certain improvements in the construction of ships 
and vesseis, the object of which is, First, to effect a maximum speed, and, 
Secondly, to render them unsinkable, such ships or vessels being chietly in- 
tended for the conveyance of passengers and lightcargo. The patentee pro- 
poses to construct the ship or vessel of the following midship or width section 
as a proportionate scale. He forms the extreme width of about 10(ft., the 
level of which would form the level of the water line or thereabouts ; from the 
extremities of this line the sides of the vessele are formed with an internal 
angle of about 45 deg., ascending to an elevation of about 20ft.; thus the top, 
or upper deck of the vessel, would be about 60ft. in width. The bottom of the 
vessel is formed from the water line, or extreme width, at an incline 
or angle of about 28 deg. The vessel is strengthened by a rib or 
backbone running vertically as far as necessary from end to end through 
the central longitudinal section, but this rib is no part of the inven- 
tion. Three internal decks are formed at about 10ft. apart, the two 
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»rnal decks giving a space, including the backhone, o 

wpe width by nearly 10ft. in height, by means of bulkheads or partitions 
cending vertically from the angles formed by the sides and top deck of the 

— to the sides of the vessel hclow the water line within the space thus 

honet that is to say. the space between the partitions or walls end side and 

bottom of the vessel contained by the anyle formed by the junction of the sides 

“ bottcm, he propores to construct a continuous series of air and water-tivht 

pulkheads or compartments, forming, as it were, a system of cells or honey- 

omb, so that in case of leakage, collision, or striking on a rock, the vessel 
weal always be sufficiently buoyant to keep above waiter, and thus the 
foundering of the vessel would be rendered an imposzibility. 

Class 3.—_F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
Preparing, Manu, 9. 
brics, &e. . 

66:1. M. MIRFIELD, and J. ScoTT, Tong, near Bradford, ** Apparatus for 

rs combing wool, &c.”— Dated 9th October, 1866. 





One part of this invention consists in feeding woolor other fibrous substances 
in contmuous slivers into a porcupine gill head, oscillating comb, or other suit- | 
able feeding instrument, to which motion js given in such manner as to cause 
the said slivers to be brought forward and projected therefrom at suitable inter- 
vals of (ime; and by means of a brush, comb, or other suitable instrument, 
one end of the said sliver is stripped out of the teeth of the porcupine gill 
head, comb, or other feeding apparatus and fea into or between the jaws of a 
revolving or oscillating nipper or nippers, which draw the wool or fibre threugh 
the said teeth, detaching a portion from the sliver, and thereby combing or 
cleaning one end of each detached tuft. Another part of the invention con- 
sists in the employment of an oscillatory trans!er comb for detaching tufts from 
the revolving or oscillating nipper or nippers and placing the noil end thereof 
through or between a pair of stationary nippers to be cleaned or combed by a 
porcupine comb, or other suitable inscrument, and at the return stroke the 
teeth of the transfer comb are caused to pass through the ends of the tufts 
previously cleaned or con.bed, thereby giving each tuft a second or additional 
operation. Another part of the invention consists in the employment of an 
endless traveiling apron for conveying the tufts from the ordinary nippers into 
a gill box, or into a porcupine or other suitable apparatus for reforming the 
said tufts in‘o a sliver, or into a lap, as may be required. Another partof the 
said inve ition consists in the employment of a revolving or oscillating comb or 
combs to seize the ends of the sliver as it is projected from or by the porcupine 
gill head or comb, and to detach a partially cleane d tuft therefrom, leaving a 
cleaned fringe of the sliver to be taken hold of by the revolving or oscillating 
nippers, or other suitable drawing-off apparatus. The tufts taken by the revol- | 
ving or oscillating comb or combs are taken by the transfer comb previously 
named, and placed into or between the jaws of the stationary nippers for the 
noil end to be cleaned or combed by a porcupine, or by a comb or other suit- 
able apparatus. The cleaned tufis are then deposited on the endless apron 
along with the tufts detached by the revolving or oscillating nippers. 

2603. J. CONLONG, Blackburn, “ Preparing fibrous materials to be spun.” — Dated 
9th October, 1866. 

The patentee claims, First, the employment of a continuous series of rollers 
and sbells for drawing cotton, silk, flax, wool, and other fibrous materials, and 
similar rollers and shells for rippling, breaking, and cleaning cotton and flax, 
and for washing yarns and textile fabrics, and also the modes described of 
using or working such rollers and shells. Secondly, the use in drawing frames 
and warping mills of double acting or equilibrium spoons or balanced levers, 
having two points of resistance in opposite directions on each sliver or end of 
yarn, in contra distinction to the single-acting spoons or levers at present in 
use. Thirdly, the application of the double-acting or equilibriam spoons or 
balanced levers of the warping mill to expanding and contracting combs, 
and the mode of fitting such spoons or tumblers to the combs, all as de- 
scribed. 
2¢04. C. Perry, Shipley, near Bradford, “ Machine for flattening hackle pins or 

comb teeth employed in machius for combing woo!, &ce.”"—Dated 9th 
October, 1806. 

This machine consists of a lever mounted, by preference, intermediately be- 
twixt its ends on a shaft or pivots, supported on suitable framing, one end 
carrying a swage or hammer and the othera friction roller to rest upon and be 
operated by an eccentric or a cam fixed upon a rotary shaft, whichis also sup- 
ported on the framing. Another swage or anvil is fixed on the framing in 
suitable position for the lever swage to act upon or against. The friction roller 
is capable of adjustment so as to regulate the distance of or from meeting of 
the swages accord ng to the thickness the pins are required tobe made. By 
this inventi n such pinsor teeth are pressed tlat instead of being hammered. 
—Not proceeded with. 

2620. J. BULLOUGH, Accrington, Lancashire, * Looms."—Dated 10th October, 

















1866. 

This invention cannot be described without reference to the drawings. 

2626. R. E. LAZONBY, Manchester, “* Apparatus for opening and cleaning 
&c."—A communication —Dated \ith October, 1866. 

In performing this invention the wool or other fibrous material to be opened 
and cleaned is carried by a travelling lattice or apron to grooved or toothed 
feed rollers, whence it passes to a revolving beater or burring cylinder working 
above a curved grid or grate through which the heaviest refuse escapes, there 
being above the beater a grating open to a revolving fan and pipe ‘or carrying 
eff the dust and lighter refuse. From the beater the material passes between 
toothed rollers to a brush chamber, in which there is a fan and brush combined 
revolving at the required speed, and from this chamber the material, after 
being finally opened and cleaned, passes through a spout to any desired place. 
Telow the brush at the back of the beater there is stationary guard made of a 
straight piece of metal with slots in it, and screwed on the lining of the brush 


wool, 


chamber, This piece is adjustable to the beater, and care should be taken to 
have this guard set to within the thickness of a sheet of paper to the beater, 
especial'y when burring Mestizo wools.—Not proceeded with, 


8. ID. CRICHTON, W. DONBAVAND, and D, CRICHTON, Manchest * 
—Dated 1ith October, 1866. 

This invention relates, First, to the ta g-up moti nd consists 
in improved arrangements of machinery or apparatus for binir cillat 
leverage having compensating diminishing motion with ratchet wheel arrar 
ments of a compound nature for the purpose of giving intermediate speeds 
between t regular changes of the ratchet wheel in order that the various 
neters of the beam with cloth made by weaving multiplied by the velocity 
beam at that time will always give the same product, thereby ensuring 


uniform surfece motion to the cloth during the process of weaving and making the 


9; 
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r,** Loom 





















cloth even throughout the piece. The application of the invention to the loom 
will remedy the defects which exist in the ratchet wheel and pawl taking-up 
motions now in use, which five different products when the various diameters 
of the beam with cloth are multiplied by their corresponding velocity, and 


therefore the cloth is uneven throughout the piece. Secondly, instead of the 
ordinary swell motion of the shu:tle boxes, the patentees employ at each end of 
the latter or batten a parallel oscillating pressure mechanism, actuated by the 
sauttle when it boxes clear of the way, so as to receive, press against, and 
travel with the shuitle to assist in checking its progress before meeting the 
pickers, and enable it to have an easy entrance and delivery from the boxes one 
to the other when driven by the pickers, thereby considerably reducing the 
power required to work the loom, and diminishing the wear in the parts that 
operate the shuttle action, 





2640. E. T. HUGHES, Chancery-lane, London,“ Spinning the silk from the cocoons 
of silk worms.” —A communication.—Daied \2th October, 1%b6. 

This invention consists in the employment of improved flyers in connection 
with rotating or movable globes or vessels containing water on which the 
cocoons float, and in improved modes of softening and dissolving the gammy 
resinous matter which envelopes the cocoons.— Not proceeded with, 

2644. J. POLLARD, W. WILLIAMSON, and T. and J, WHITEHEAD, Leeds, “* Ma- 
chinery Jor combing wool, dc.” — Dated 12th October, 1865. | 

This invention consists of an upright cy!inder circular brush at the heel or | 
hind part of the dabbing brush ordinarily used on combing machines, his 
upright cylinder circular brush is connected with or attached to a rack or 
toothed wheel, which, when moving, causes the brush to revolve and dab the | 
wool or other material at the point of contact of the two circular combs, so | 
that as rack or toothed wheel moves along or over each tcoth the upright 
cylinder circular brush is caused to dab the wool or other material in the circular 
combs, he uvright cylinder circular brush is placed or fixed at right angles 
with the circular combs.—Not proceeded with. 

_ T, SAGAN and T. RICHMOND, Burnley, “ Looms."—Dated 13th October, 
866. 

This invention is an improvement in the taking-up of the cloth in looms when 
Weaving. Now the inventors propose to apply a roller, by preference of iron, 
against the driving beam and resting upon brackets, so that in the event of the 
cloth being unwound or liberated the roller will not fall away from the beam.— 
Not proceeded with. 

2549. L. R. BopMER, Thavirs-inn, Holborn, London,“ Machine for cleaning 
and carding wool, &c.”"— A communication.— Dated \3th October, 1866. 7 

In performing this invention the wool or other fibrous material is supplied in 
he usual manner by an endless belt or sheet to the feed rollers, and is by them 
passed to the main drum or cylinder, and through one, two, or more pairs of 
working and cleaning rollers, It next passes a fancy roller, by which it is 
raised from the main drum, in order to facilitate its being taken up by an 
intermediate doffer which it next passes. This doffer isin contact and face to 
face with a beater, and in front of and between the doffer and beater is fixed 
a knife. The action of this doffer is to carry the wool against the knife edge 
where straw burrs and other impurities will be arrested, seized by the beater 
blades, and thrown into a trough or receptacle. After passing this knife the 
wool is taken off the doffer by a clearer, once more passed to the main drum, 
and again subjected to the action of working cylinders and clearers, and then 
Taised by a fancy roller ; and it is finally removed from the main drum in the 
usual manner by the dofter. Between this doffer and the feed rollers a second 
beater is placed for removing such particles of straw and other rubbish as may 
have been left on the main drum. The several working and clearing rollers, 
the two faney rollers, the doffer, and the second beater revolve in a direction 





. 
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contrary to that of the main drum, whilst the intermediate doffer, with corre- 
sponding beater, revolve in the same direction with it. The beaters may be 
furnished with either straight or helical blades made of wood, metal, leather, 
or other suitable substance, or the beaters may be composed of cylinders fur- 
nished with teeth, needles, or cards. The knife pliced in contact with the 
intermediate doffer may consist of a solid plain blade, or it may be a toothed 
blade, or a bar furnished with needles. 

2650. L. R. BopMer, Thavies-inn, Holborn, London, ** Application of enamel to 
certain frictional surfaces of looms for weaving.”—A communication,— 
Dated 13th October, 1866 

This invention consists in providing those metallic surfaces which are exposed 
to a rubbing action or friction against leather, as more especially the guide 
bars for the buffalo-hide drivers or pickers, with a covering or coating of 
enamel, glass, or other vitreous substance, whereby the friction is reduced 
and the application of a lubricant rendered unnecessary. 

2651. W. ROSSETTER, Accrington, Lancashire,“ Looms.’ —Dated 13th October, 
1866, 

This invention consists in various improvements upon an invention for which 
letters patent were granted to J. Bul'ough and the present patentee, dated Last 
January, 1866 (No. 1). In the specification of that invention the patentees 
state that the invention consists of “improved apparatus and mechanism for 
changing self-actingly the shuttle in which the weft is broken or is used up for 
another shuttle with the weft ready for weaving without stopping the ioom, 
and where the weft of this second shuttle becomes broken or absent to replace 
it by another shuttle with new weft, and so on, using as many shuttles as may 
be found convenient or desirable, thus requiring the operator to attend to the 
joom only after two, three, or more shuttles have spent or broken their weft, 
instead of after a eingle shuttle has failed to give weft as heretofore in the 
generality of looms.” To accomplish this ohject they stated that at each end of 





| the stay or batten they had a horizontal or slightly inclined shuttle-box placed 
| in slides or guides, and that they employed two weft motions, which are worked 


alternately by two tappets on the tappet shaft, and drive the loom by friction 
pulleys instead of the common fast and loose pulleys heretofore in general use, 
and that the shuttle-boxes were made to hold two, three, or more shuttles, as 
found to be advantageous. The object of the present invention is to change 
self-actingly the shuttle in which the weft is broken or absent for another 
shuttle with the weft ready for weaving, without stopping the loom, by means 
of certain arrangements of mechanism und apparatus of greater simplicity and 
efliciency than those heretofore employed. One part of the present improve- 
ments consists in dispensing with the enlarged shuttle-boxes containing several 
shuttles at the ends of the slaysof the looms, anc employing for each loom only 
one shuttle at the time working to and fro on the slay, the same as in an ordi- 


| nary loom, thereby preventing extra momentum, which would be the effect 


when using a number of shuttles and a box to receive them working backwards 
and forwards at high speeds. Another part of the improvements consists in 
the employment of a creeper, or plain table and box, on the breast beam or 
loom side, opposite to the front of the slay. for holding a number of shuttles 


| with weft ready for being self-actingly piaced on the end of the slay when 


breakace or absence of weft takes place. There are several oiher features in- 

cluded in the invention which we cannot give space to here 

2656. J. and J. G. VALE, Manchester, *‘ Sulphuring varns and fabrics .”—Dated 
12th October, 1866. 

The First part of these improvements consists in placing the goods in air- 
tight vessels capable of sustaining some pressure, and provided with arrange- 
ments for the introduction of steam, and into such vessels a quantity of sulphu- 
rous acid, either aloe or mixed with steam, and produced by the decomposition 
of sulphuric acid by charcoal or the combustion of sulphur in contact with air, 
in which latter case a force pump is used, whereby the sulphurous acid is forced 
into the vessel. When piece goods are required to be treated with sulphurous 
acid they may be wound on a perforated pipe, and the sulphurous acid forced 
through them either alone or mixed wi'h steam, or water may be super--:atu- 
rated with sulphurous acid and used in closed vessels in the manner described, 
instead of using sulphurous acid vapour. The Second part of the improve- 
ments consis's in washing the wool or fabric in the same vessels in which the 
**sulphuring” has been effected, and this is done by forcing either steam or 
water through them. 





Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2689. W. MANWARING, Banbury, ‘* Reaping and mowing machines.”"—Dated 
18th October, is66. 

In order to obtain such a delivery of the sheaf in reaping and mowing ma- 
chines as will form a trac’: for the next passage of the machine along the stan.'- 
ing crop the patentee combines with a tilting or drop platform one or more 
rakes, rotating afier the manner of the vanes of a gathering reel of a reaping 
machine, but he gives to such rake or rakes, by any known mechanical means, 
a reciprocating lateral movement paraliel with the axis thereof, so as to remove 
the cut crop sufficiently sideways before it is dropped from the platform. 
With the aforesaid rake or rakes he prefers to combine reel vanes for gathering 
the crop before it is cut, rotating round the axis of the said rake. 





Class 5.—-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
2647. W. CLARK, Chancery-lane, London, “ Heating and warming rooms, &c."* 
—A communication,— Dated 12th October, 1866. 

This invention r.Jates to the application of an air chamber in combination 
with an air stove or heating apparatus; this chamber contains a reservuir of 
water, over which the air heated in its passage through the metal or other flues 
is caused to pass, the water being heated by reason cf tts position. In this 
manner the air tied with fresh oxygen and hydrogen to compensate for 
that which has become sbsorbed in its passage through the flues of the air 
stove. ‘This chamber also serves as a receiver of all impurities, and of the 
denser or noxious gases prejudicial to health. 











Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 


SYME, 


Glasgow, ** Breech-loading fire-arms,.”—Dated \Wth October, 






, forming a metal breech block or shoe adapted to 
tubular metal stock, scribed and shown in the 
a metal breech shoe adapted to fi rms con- 
tescribed and shown in the drawings. Thirdly, 
ser adapted to the breech-block or shoe with a 
safety gas escapen ,in the manner and for the purpose described and shown 
in the drawings. rthly the completing of the said sa y gas escapement 
by forming a channel under the front end of the breech-closer, and making 
one or more holes downwards through the metal! breech-shoe and wood-stock 
to allow the gas of a defective cartridge to escape freely without injuring the 
weapon or shooter if such a cartridge should accidentally burst at its base, as 
described and shown in the drawings. Fifthly, the adapting of the steel 
striker or cartridge exploder to act without a spring, and adjusting the breech 
arrangements to produce this self-acting result, as shown in the drawings. 
Sixthly, adapting the lower end of the working knob of the ejector to a plane 
surface on the barrel, so as to act as a guide to the ejector, as described. 
Seventhly, making a grooved or other formed guide to the working knob of the 
ejector, as described and shown in the drawings. Eighthly, the making and 
applying a strong steel spring fixer to the breech-closer, as described and shown 
in the drawings. Ninthly, making and adapting a spring socket or screwed 
socket snap cap to the nipple of the breech closer, or to the hammer end of the 
lock, for the purpose and in the manner described and shown in the drawings. 
Tenthly, the combination and adaptation in the construction and general 
arrangement of the varions parts as a whole to fire-arms which load at the 
breech, or in transforming or converting fire-arms which load at the muzzle 
into fire-arms to load at ihe breech, as described and shown in the drawings. 
2642. A. WYLEY, Aston Manor, Warwick, ** Breech-loading fire-arms.” — Dated 
12th October, 1866. 

In this improved fire-arm, according to one portion of the invention, the 
inventor uses a block piece, which is made to enter a chamber, in the rear of 
the barrel, open at the top, as in the Snider gun; but this block piece, instead 
of swivelling on a hinge at one side of the chan.ber, is attached to and travels 
with a flat bar, carrying on its fore end a short plunger head, which is inter- 
posed between the recoil block and the cartridge. This plunger bar is soguided 
as to be able to move straight back from the barrel, travelling in an upright 
greove cut in the abutment at the rear of of the chamber, far enough to draw 
the cartridge—which is oi the usual kind, with metallic flanged base—its en- 
tire length. The extractoris of the common form, but is fitted to the lower 
side of the plunger, upon which it has a sliding motion of half an inch or so be- 
fore it begins to draw the cartridge. The cartridge is pushed in by the plunger, 
and then the block piece, which is made with a deep grove, so as to ride over 
the plunger bar, is dropped or forced in and takes the recuil, one end bearing 
against the plunger and the other against the abutment in the rear of the 
chamber. The block-piece may be hinged to the plunger-bar preferably at the 
rear end, and closed by an angular motion, or it may rise and fall vertically 
just high enough to allow it to slide back in a gap cut for it in the abutment, 
which gap Is filled by an enlargement on the plunger bar when the last is 
pushed up to the barrel. Between this projection and the plunger head the 
block piece rises and falls, being steadied by two pins screwed into the bar, 
which act also as stops to prevent its rising too high. The block piece is raised 
by two projecting ears, and then serves as a handle to work the plunger bar. 
The inventor prefers to ignite the cartridge by the agency of a long pin or 
striker carried by the plunger bar in the line of the axis of the barrel, or in- 
clined downwards according as the cartridge is central fire or flange fire. This 
pin has a slight forward motion when struck by a hammer, or combined ham- 
mer and tumbler working in a central slot in the stock, and pivotted in a stud 
below the chamber abutment. It is actuated by a main-spring and detained 
and released by a trigger-sear. When the plunger bar is drawn back it 
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brings the hammer to full cock, and rides over it« face, the wood of the stock 
being cut away, and this so far as to allow the thumb to press on the hammer 
head when in the cocked state. To avoid cu‘ting away so much of the 
stock he prefers continuing the planger bar behind into a tail piece which fills 
up the groove neces<arily left to allow the plunger bar to slide back. In this 
case, a8 the hammer is not accessible, for half cocking a safety stop is used. The 
tail piece may be so far enlarged as to contain a spiral spring for actuating a 
bolt carrying the needle or striker which is bent or cocked by the forward mo- 
tion of the plunger bar, and detained and released by a sear and trigger. The 
bolt may be extended rearwards into a thum)-piece for cocking and half 
cocking The ordinary side lock may be used, the hammer striking an inclined 
pin, as in the Snider and other guns. This pin is made in two parts, the 
longer working in one de of the block piece, the shorter in the plunger, the 
bar of which is cut away somewhat more than in the former case. The block 
piece is hinged to the bar at its rear end.—Not proceeded with, 


2652. A. ALBINI, Neve Broad-street-buildings, London, and F. A, BRAENDLIN 
Birmingham, * B,eech-loading fire-arms ’— Dated \3th October, 1866. 

The patentee claims, First, the improvements, described and illustrated in 
the drawing, in breech-loading fire-arms, in which the breech ends are opened 
for charging and closed for discharge by means of a block or closer hinged to 
the top or side of the barrel, the said fire-arms heing discharged by the use of 
self-ignition cartridges having metallic cases, or cases that require to be re- 
moved from the barrel, that is to say, the arrangement or combination of parts 
described and represented for fastening down the block or closer of the said fire- 
arms, and advancing the pin or striker to discharge the fire-arms by the action 
of a bolt worked by the hammer of the fire-arm. Secondly, the arrangement 
or combination of the parts, described and illustrated in the drawing, of a 
cartridge case extractor to be used with breech-loading fire-arms, in which the 
end of the block or closer is hinged to the top or side of the barrel. Thirdly, 
hinging the block or closer to a ring shrunk upon or brazed to the breech end 
of the barrel, as described and illustrated in the drawings 
2653. E. M. Boxer, Woolwich, “ Cartridges for breech-loading fire-arms.”— 

Dated \3th October, 1866. 

One part of this invention has reference to an improved form and arrange- 
ment of the anvil to central-fire breech-loading cartridges generally, whereby 
the liability of the cartridge to explode when accidentally dropped or subjected 
to any other blow than by the striker of the fire-arm is obviated. In the 
arrangement heretofore employed the anvil has been made of such form that if 
the cartridge was subjected to a sufficiently sharp blow it could pass more or 
less entirely into the percussion cap, so as to strike against the fulminating 
compound and thus explode the cartridge. Now the present improvement con- 
sists in forming shoulde:s or projections of such a form on the sides of the anvil 
that when the anvil is inserted into the cap they rest against the edge of the 
latter, and thus prevent the anvil from passing further into the cap under any 
circumstances, the point of the anvil being thus such a distance from the 
fulminating compound that it is impossible for it to come in contact with the 
same, except when the back of the cap is indented by the striker on firing. 
Another part of the invention consists in forming the base of the cartridge of a 
solid metal disc, and in securing the body of the case to the disc in the follow- 
ing manner :—The flanged cap chamber, that is to say the flanged tabe which 
contains the cap and anvil or other means of ignition, has oneor more chambers 
formed upon its exterior surface. The rear end of the body of the cartridge, 
whether of paper alone or of metal alone, or of paper, calico, linen, or other 
similar material combined with metal, is turned over upon the wad, which 
forms the bottom of the body. This wad, when condensed, enters into the 
cannelures of the cap chamber, and at the same time joins the turned-over 
portion of the body between its bottom surface and the metal disc, thus 
securely fastening the metal disc, the cap chamber, and the body of the cart- 
r.dge together. 











Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

2613. G. PITT. Birminghom, ** Uniting and securing together or ornamenting 
certain parts of metul bedsteads and other furniture in metal.”—Dated 9th 
October, 1*66 

The parts to be united or ornamented, say, for instance, the volutes of a 
scroll, are first tinned or coated with solder, and in some instances then laid 
between moulds, in which may be run spelter, tin, pewter. lead, or other soft 
metal. By this process a boss or lump, a rosette, or other device is formed, 
which holds the two parts of the separate volutes firmly together. These 
bosses or lumps may be enriched by covering with brass or other superior 
metal, in the shape of castings or stampings attached in any convenient manner. 

Some furms of junction require no mould, the joints or knuckles themselves 

forming the moulding, into which the soft metal may be run after the parts to 

be united shall have been coated with tin or solder. 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2587. J. H. JOHNSON, Lincoln’s-inn-fields, London, ** Treating stale bread and 

biscuits with a view to restoring their freshness.” —A communication. Dated 
8th October, 1866. 4 

This invention consists in subjecting stale bread and biscuits to the action of 
steam.— Not proceeded with. 

2593. T. BOUSFIELD, Loughborough Park, Brixton, Surrey, “ Separating 
sulphur from soda waste.”—A communication.— Dated th October, 1866. 
The patentee claims, First, the peculiar treatment of soda waste in order to 
facilitate its oxidation, ana the formation of soluble sulphuretted calcium com- 
pounds, Secondly, the manner of obtaining with the prepared soda waste the 
most useful yellow sulphuretted liquors. Thirdly, the treatment of this yellow 
liquor with acids or solution of acid, salts of iron, and manganese, in order to 
obtain either sulphur or mixture of sulphurand sulphides of :ron and manganese. 
F thly, the preparation of pure sulphide of manganese mixed with sulphur 
y after washing (either with or without nitrate of soda) pure oxide or 
mixture of oxide and sulphate of manganese peculiarly adapied tor the manu- 

facture of glass. 

G. H. BENSON, Staleybridge, Cheshire, and W. G. VALENTIN, Royal 
College of Chemistry, “ Manufacture of malleable iron and steel.”—Dated 
Gih October, 18+ 6. 

The patentees claim, First, the conversion of crade or pig iron into stcel or 
malleable iron by the combined action of two blasts, consisting of the highly 
heated gaseous products of combustion, togeiher with more or less highly 
heated atmospheric a'r or combustible gases, as set forth, one of such blasts 
being made to impinge or act on the surface of the crude iron, and the other 
to enter into and pass through the molten metal. They claim the use of these 
combined blasts in the manner set forth, in contradistinction to the employ- 
ment of a single blast. secondly, the use, in the manner set forth, of gaseous 
fuel mixed with heated atmospheric blast, whereby a greatly concentrated 
heating effect is produced, and whereby they are also enabled the better to 
control the progress of converting iron into steel or malleable iron, and also 
the purifying action of the gases and atmospheric blast on the molten mass of 
crude metal. Thirdly, the general construction and arrangement of apparatus 
for operating upon crude pig iron with combustible gases and atmospheric 
blast, as set forth. 

2616. G. H. BENSON, Staleybridge, Cheshire, and W. G. VALENTIN, Royal 

College of Chemistry, ** Manufacture of iron steel."—Dated 9th October, 








This invention relates to an improved method of applying gaseous fuel and 
atmospheric blast to the puddling of iron. Iu carrying out these improvements 
the patentees prefer to employ somewhat more capacious puddling furnaces 
than those now in general use, and they admit the gaseous fuel and blast to 
the puddling furnace by means of asystem of tuyeres so arranged as to cause 
the flame to play over and through the metal. The objects they have in view 
are, First, so as to control the supply and action of the gases and blast as to 
produce a flame of such a nature as to melt down the iron in the cinder bath 
as rapidly as possible; also to eliminate from the iron during the boiling up 
stage the silicon, and the proper proportion of carbon, and to purify it to some 
extent from certain impurities, such as sulphur and phosphorus. This is 
effected by the agency of gaseous bodies, such as hydrogen and hydrocarbons, 
contained in the flame, as well as steam, which is a product of combustion; 
and lastly during the balling operation to keep the puddied balls hot without 
changing the character of the iron or puddled steel. 

2639. E. C. DAWSON, Lymington, Hants, “‘ Cases for holding preserved meat, 
&c.”—Dated 12th October, 1866. . 

In performing this invention the case is composed of wood, and is line! with 
plaster of Paris, so 8 to protect the preserved meat or other substance from the 
action of the air. After the preserved meat or other substance has been 
packed in the case, a covering of paper, leaves, or other suitable material is 
placed over the preserved meat or other substance, and a coating of plaster of 
Paris in a state of suitable consistency, is spread over such coverin ; and allowed 
to set. The lid of the case is then fastened down in the usual manner.—Not 
proceeded with. 

2641. W. GruME, Berlin, “ Developing invisible photographs by the action of 
ammonia vapours evolved from tobacco.”’—Dated Vth Uctober, 186. 

Having discovered that the ammonia vapours evolved when tobacco or cigars 
are smoked are capable of reproducing or developing silveret photographs on 
papers discoloured or bleached with chloride of mercury, the inventor has con- 
trived cigar or tobacco holders which will hold the papers and allow them to 
be acted upon by the said ammonia vapours, In each cigar tube or holder the 
invenjor forms a transverse opening, over which the prepared paper is fastened by 


gum, starch or other glutinous matter, so that when the cigar is lighted and the 


smoke drawn inwards, the ammonia vapours will act upon the papers and 
cause the photograph to be developed. For tobacco pipes he adopts a similar 
plan, taking care that the aperture shall be at sufficient distance from the 
lighted end of the pipe to prevent the paper from burning, or he modifies the 
arrangement by placing Lehind the chamber which holds the tobacco another 
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chamber having an opening, in which is placed a slide hokling the paper, 

there being a <pace or perf»ration around the slide to prevent the draught from 

being imp ded.—Not proceeded with. 

2645. E. BEANES, Priory road, Kilburn, “ Refining or decolorising sugar or 
syrup.” Dated 2th October, 1868. 

In pertorming (los mvention the patentee submits sugar either in a dry or 
moist state or 'n solution, to the action of ozone, but either with or without 
pressure, until the sugar. syrup, molasses, or other saccharine solution is 
decolorised to the desired point. To effect this object it is not necessary that 
the czone shoul! be absolutely pure, though should it be desirable to use prire 
ozone it may be obtained, as is well-known, by passing dry oxygen gas through 
an ozone tube or generator in connection with an induction coil and galvanic 
battery, or by various other means. He only finds it necessary for his object 
to pass atmo-phe ic air, by preference previously dried, instead of oxygen 
through the ozoxe p pe or generator, as above explained, and from which the 
ozone is conveye! by a p pe to a vessel containing the sugar, syrup, molasses, 
or other saccharive solution to be acted upon. 











Class 9.—ELECTRICITY. 

Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
Chanceru-lane, London, * Electric telegraph apparatus.”—A 

1866, 


2716. W. 
commun 


CLARK 
ation. ——Dated 2th October 





This invention cannot be described without reference to the drawing.—Vot | 


proceeded with. 





Class 10.—_MISCELLANEOUS. 

Including al? Specifications net found under the preceding heads. 
2485. J. 1. Jonson, Lincoln’s-inn-fields, London, “ Taps or cocks.” —A 

munication Dated 2th September, 1866. 

This inveniion + to an unproved and simplified construction of tap or 
cock, suit ibl> tor recalating or controlling the flow of water and other fl sids, 
and con-ists, «ss-n'ia ly, in providing the body of the tap with an internal 
tube opening inte a chamber, al-o formed on the body of the tap. This 
chamber has a screw: d cap fitted thereon, through the centre of which passes 
a screwed judle provided with the usual handie, which spindle acts upon a 
cap or va fe the chamber, and causes it to close down upon the mouth 
oF end of the internal tube in the chamber. 

2487. T. Wood, Zener Temple, London,“ Means of and apparatus for 
compressing and packing cotton, wool, jute, &c.”— Dated 26th September, 
186». 

The object of the invention is simply to economise space in railway trucks 
8, boats, barges, or other conveyances used for the transport of such 





















or wago: 
bulky ma‘erais to the packing warehouses at the port of shipment. To ths | 
end the cotton o, other material intended to be conveyed, in a ralwiy 





wagon for instar 
to work in the of the wagon, and other framings or trusses adap-ed 
to tie ends of n, in order to strengthen it and enable it to resist th» 
pressure to which it will be subjected while compressing the cotton.—.Vot 
proceeded with. 
2491. W. CLARK, Chanceri-lane, London, “ Collection and delivery of letters, 
parcels. and other freight.” -- A communication. — Dated 26th September, 166. 
The o!ject of th se im ro vements is to tacilitate the collection, transp on, 
and deliv ry of letters, parcels, ana other freight, and the improvemeuts are 
intended fir use more ¢svecially in connection with tubes in which cars or con- 
veyors, or other riceptacles for freight, are made to travel. First, this inven- 
tion consists in so coustruc'ing the car or conveyor that, at certain -pecitie! 
places on the route of the ca: or co veyor, the contents, ora part thereof, will 
be discha: ged from this car er conveyer. Secondly, this invention consi-ts in 
80 consfructing the ear or conve or which carries the letters or freight, and the 
depository or ree: iver wi in the letters or freights are deposited, that when 
the car or conve) or passes near the receiver the freight therein contained will 
be transferred t» the car or receiver. Thirdly, this invention cons sts in se 
constructing tiie car or conveyor that it will both receive and deliver freight at 




































given places or sts tions, or will receive and not deliver, or will deliver Inet 
receive, or will ps ‘he stations without either delivering or receiving, al at 
the will of the op ra Fourthly, this invention consists in the comb niiion 


lectr 





pperat 






s with the receiver, and also with the car or co:veyor 
be or brack. or with either of them, in such a man 
evor may caused to receive or to deliver fre 

) places without de ivering or receiving at the will of t 





the car or cons 
places, or to pass =u 








operator. Fi tity, ‘his mventi-n consists in the employment of sundry » ew 
mechanical devices used in con n with the receiver, car tube, and \ 
or with eith n he ii on cannot be fully described without 
ference to the draw ngs. 
2492 W. R Corson. Va * 1g knobs or handles to the $ ¢ 
loor furniture.” — Date september, Isn6 
m has for its bject a means of fixing knobs or handles to the 





This invent t 
| ii ure, so that such furniture ‘s readily applicable to any 
ickness of door, and this is effected in a much simpler and cheaver 

a+ hitherto t practised, and consis the use of a square or 
having a screw thread cut partially dowi 
Ore narrow longitudinal 
or nearec e 













ule $ 
, and provided with two or 
t angles to each other at 











r }andles are made to screw upcn the threads formed 
on the spindies, so as to be adjustable to the greatest nicety to any ordinary 
and a hole or -iot is constructed through the neck or narrow 
h kn bs er handles 
Manch 


thickness of dvor, 


part of each of suc 





 Waterclosets, ashpits, cesspools, &c.”"— Dated 


ster, 





The « ntion is to filter the refuse of waterclosets an’ similar 




















places, so iat the re'u-e ] quid which escapes shall be almost pure water, and, 
consequent y, not liable 1 pollute rivers or streams into which such refuse 
runs. The inventor aceompiistes this desirable object by allowing the ret: ° 
fall on a perforated or casing, 80 that the quid shall pass through the 
said perforations into a reserv under it; the perforations are mace conical, 
that is to say, la or beill-mo ed at one side and small at the other side, 


which will thus filer the quid, wna ty boring or making the said per orz 
on both sid:s of the lie or casing it ean be used either side up, so 
holes or perforations evome stopped, by turning it they will become op.n or 
cleared. in the reservoir the inventor makes another filter, the same as the 
one described, which allows the liquid which has already passed through ihe 
first filter to fall into another reserv ir, thus making a double filter, and, if 
found necessary, he inc eaves the number of filters and reseivoirs as may be 
rable. From the las: reserv ir he passes a pipe to the flue or shait of the 
chimney which will ¢ off any ofiensive smell that may arise therefrom,— 
Not proceeded with, 
250M, Birmingham, ** Puddling and heating furnaces, &c.”— 
September, 1366 

This invention, a- a pled to a puddling furnace, {s carried out as follows :— 
In the end or sice wali o’ the fireplace, and near the arch of the same, the 
inventor makes ¢ udinal opening through which air may pass to the 
interior of the plice ‘the said opening is opened and closed by a valve or 
plate turning on centres at +i her end after the manner of a ventilating louvre. 
When the saii valve or lste ism a horizontal plane, the opening in the fire- 
place is opened, and air may enter through the said opening, and when the 
valve or plate is ina vertical plane, the said opening is closed, and the admis- 
sion of air 'o the fireplace through the said opening is cut off. The said valve 
is opened by a lever ur handle at one end, and is gradually allowed to ch se by 
self-acting mechanism coustructed as follows: - Upon the roof of the furnace 
and at the fireplace end there 8 an upright or standard which carrie~ a | 
or case containing a drum, train of wheels, escapement, and pendulum, similar 
in construc.ton ‘0 t! ecorresponding parts of aclock. A chain passes over the 
drum, and 1s covnected at one end to the valve or plate already described, and 
carries a weight at the otherend. After the fire has been charged with fuel 
the valve or plate Is turned upon its centres by the lever at one end, <o as to 
admit air to the firep!.ce through the ope.ing in the end or side wall. The 
chain attached to ihe valve having been tightened over the pulley, and the 
pendulum set in motion, the weight of the said valve or plate gives motion to 
the pulley, which is allowed slowly to revolve by the escapement. The vaive 
or plate is thereby permitted slowly to descend and close the opening in the 
end wall, and gradu illy cut off the admission of air to the fireplace. The time 
at which the valve o1 plute is gradually closed may be regulated at pleasure by 
raising or lowersng a side or bob on the pendulum. 3y the arrangen ent 
described the quant:'y of ir which is allowed toenter the fireplace is regulated 
by self-acting me ‘mm which permitsa large quantity of air to enter the 
fireplace ir } -t stoking, and then gradually cuts off the admission 
of air.— Not proceeded with. 
2499. T. W. BUNNING Newcastle-upon-Tyne, “ Drifting and rivettingmachines.” 

—Dated 27th September, 1966. 

This invention canno: be described without reference to the drawings 

= G. SLATER, St. John’s-road, Horton, “ Churns.”—Dated 27th September, 
866. 

This invention consists, chiefly, in the employment in a churn of an agitator 
constructed in the frm of a screw propeller, whose blades may be arrauzed to 
throw the contents of the churn towards either end of the seme, and thus 
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Cause amore Vivient agila ion, and more rapid production of the butter than 
a the beaters are cimployed which act only in the direction of their rota- 
tion. 


2502. J. H. DALLMEYER 
for photographic uses” 
This ipvention cas 
According to one } 


Bloomsbury-street, London,“ Compound lenses suitable 
Dated vith September, 1866. 

be fu ly described without reference to the drawings 

rt of the invention the patentee claims the constructing of 





lenses compus ‘ ve achromatic or achnc combinations, of which 
t er retracting dei-er material or flint gla‘s lens occuyies the exiernal 
or exterior position tm each combination. Also the constructing lenses com- 


posed of two positive achromatic or achnic combinations with the posterior 
Combination of smaller diameter than the anterior combination. According to 


sone | this open:ns is cloved by a movable hanging valve, which closes as the beater is 
com- | 


| torwards. 


is compressed between a follower or followers constricted | 


another part of the invention he claims the construction of lenses or objectives, 
suitable for photographic purposes, the component parts of which ure of such 
form and so positioned that by a slight variation of distance between the 
lenses of one of the combinations, as by means of a screw m-vement, the 
operator can produce at will any desired amount of sphe ical aberration or 
diffusion of focus without atthe same time materially deranging the other 
necessary connections of a photographic lens, substantially as d- scribed. 

2504. F. W. C. DROMTRA, Sise-lane, London, ** Means of securing pocket-books, 
and other portable articles on the person.”"—A communication —Dated 27th 
September \s8n6. 

The patentee claims the employment in combination with a pocket-book. or 
other portable ariicle, of a bent or hooked pin, or of a pointed hook capable of | 
being turned to a certain extent, so as to secure the article to a pocket or other 
part of a garment, and to release it thereirom, substantially as de-cribed. 
2505. J. BROUGHTON, Leicester, and J. BROUGHTON, Lampton, Middlesex, 

** Washing machines.”—Dated 28th September, 1-65. 

Upon a suitable stand the patentees mount an oblung box, having its centre 
portion of a rectangular form, Near the front end of this box they fix a 
vertical or slightly inelined grate or knuckle-surfaced staves, hewing a tlush 
trausverse bar near the bottom and a projecting cross bar—or turning box — 
a lttle more than half way up. In the rectangular portion or body of the box 
they fit a sliding beater, the front of which beater also consists of a grate of 
kuuckle staves: this grate. however, is ore inclined than the fixed grate, 
and tmclines from the bottom backwards, It is fixed to the front of a kint of 
box open at the top and formed witn two side connecting boards and a back 
beard ; the back board and beat r grate extend across the box, and the side 
connecting boards, which are fitted so as to slide close to the -ides of the main | 
box before mentioned. The space between the backboard and beater grate is 
divided by a horizontal cressboard, which is perforated and has its upper 
surface, grooved, futed, or corrugated. The portion of the backboard below 
the pertorated crossboard last mentioned is made with an opening in it, and 











pushed forwards, and opens from the bottom forwards as the bearer is drawn 
backwards. For giving the necessary motions to th~ beater at the end of the 
main box opposite the fixed grate, and behind the beater space, and near the 
top insice, they mount a rocking cross-pole or shatt, fitted at each end with 
hand levers. These band levers, which have their outer or fire e ds connected 
by a crossbar handie Lave their inner ends fixed to the ends of the rocking | 
shaft vefore mentioned—inside the box—so Uthat there are no pr jections from 
the sid s externally. On the rocking shaft, between the hand levers, vertical 
levers are fixed, the lower ends of these being connected wiih the backboard of 
the beater by means of short-jointed link bars. As the hanuies snd hand 
levers are moved up and down the beater is caused to slide backwards and 
The top of the box is permaneutly closed with inclined covers, a 
space being, however, left above the grates closed by a movable lid for putting 
in und taking out the clothes or articles to be washed or cleansed. Wringing 
rollers. with a reversing tip»ing board under the same, are fixed un the top and 
turned by a handle in the usual way. 

2507. W. RYAN and W. EGAR, Dublin, * Fire escape."— Dated 28th September, 

1866. 

According to this invention the patentees construct a light folding ladder 
which, when shut, presents the appearance of a column or pole, and which is | 
e of being attached at bottom to the stone sili or required part of the | 
y by means ofa bracket or clamp having in it a projecting piece to enter | 
I t hole in the stationary side of the ladder. This bracket is fastened to the | 
sill stone or other required part by screwed bolts leaded into it or otherwise | 
connected with it, and the nuts are tightened on the bracket, thus securing it 





























to ‘he sill. A bent iron is also used, such iron extending over the coping stone 
of the parapet, or over other convenient part of the building and bending or | 

vehind the same. It takes a portion of the wall of the parapet 

t ghtening sei serew, and it is arranged at front to receive pper en 

or the stationary side of the ladder. This upper arrangement + brac ket 

at bottem, prevents the ladder, when opened, from turning sidewls The 


fastenings at top are so contrived that when a person shail have mounted the | 

2 can, after having unscrewed the belt behind the parap r other 

on which is the bent iron, pull the ladder up after him. The ladder is | 
ed w th rings, each of which has at both ends a self-supporting squ 






















rwise shaped joint or shoulder, 

. S. Price, Highbury, “ Apparatus sor lifting or assisting to li ad for 

securing window sashes, shutters, and other like frames and weights.”— Dated } 

25th September, 1566, 

In the specitication of former letters patent granted to the pre-ent | 

dated z3rt November, 1-64, No. 2924, he described an apparatus con-ist 
mainly. of a spring barrel for lifting assisting to lift window sashes an ’ 
ike frames sent invention is to enable him, 
where one are em , to dispense ¢ with sesh 
lines, cords, or chai fhe present improvements c¢ isi n forming 1 d 
the sp ing barrel ~ waich is fitted in any convenient part of the trame sor ee 
of cogged teeth, and in fitting in a groove formed in the side of the wii.dew 
sash a rack, the teeth of which gear into the teeth on the spring barrel. As 
soon as the sash is commenced to be raised the spring of the barrel comes into 


lto rotate, so that the cog teeth, by gearing in 
m lifting the sash. 
























25:2. W. and J. W. Woop, Monkhill, near Pontefract, Yorkshi mufar- 
re of lozenges and of Pomsret or liquorice cakes, &c.”- Dated 
ber, 1-66 
In the wanufacture of lozenges, as hereto ore pr. al r 
being intimately mixed. are rolled out into sheets of thicknes 
when by means of cutiers th eets are cui upinto lezeng f Irving 
Now by the present improved process the materials, when mia ; 
into sheets by beg firsdy made into a solid block of any cesir 
1 is cut up into slices or sheets by one or more ves or 
ch, by preference, quick sawing motion is civen.— Nol proceeded 
2516. D. IMHOFF, Oxford-street, London, “ Improvements in ery of 
~ Dated h September, 1866. | 
stentce claims the separation in chimes and self-acting organs, a so 
fur as requisite, of the musical action from the striking action by ‘Le mechani- 
cal combmaticn described ; but he does not claim the exclusive ure of any of 
the separate parts of the machinery employed, except in combination and tor 





purposes described. 
2517 H A BONNEVILLE, Porchester-terrace, Bayswater, London, “ Apparatus 
—A conmunication.— bated 29th September, \ 


calkd conforu 





for filling garments oh. 
tor, by me of 












This invention relates to an apparatus or § ) 
whic the Mz mea-urement of a garment may be correctly ascerts , or 
such construction and arrangement that when applied to the per-«n it will 
adjust itself and perfectly conform thereto in e ery re=pect and portion, ard 
consists in a sort of jacket made of thin tissue, sheet india-rubber, gutta-percha, 





or of any of their elastic com pounds, or of any other suitabie clastic material or 
materials, in any proper manner to correspond in general shape and outline to 
the body, which conformator is provided at such portions of its ¢xteriur as 
correspond to the positions in which the necessary seams for the making of the 
dress or other garment are to run with a series of sharp-pointed proj. cung pins 
or studs, or any other equivalent de > or devices, so that by laying a thin 
sheet of paper or other suitable material over and upon such coniurmator when 
on the per-on the direction of the seams for the cutting of the cress shall be 
accurately indicated by the puncturing of the said paper by the sai 
GUEUNIER-LAURIAC. Le Creusot, France, ** Castirg tron cylinders or 
cast iron pieces with hard metallic thickness or u and 
sepora with white and gray iron, so that both kinds of casting are sticking 
togeth Dated 29th September, 1366. 

This invention cannot be described without reference to the drawings. 

2522. J. WHITWORTH, Manchester, “* Casting iron and steel.”—Dated 29th Sep- 
tember, 1266. 

In casting certain articles, such as hoops or other hollow forms or shelis 
when using rams, usually actuated by hydraulic power, arranged to 
pres-ure to the melted metal in the mouid, th 
ing the pres-ure and when the mass has become solidified, withdraws at the 

















2518. J. 


any otle oprer, 





proper time the internal resisting instrument to allow of the contraction of the | 


metal in cooling. in forming some articles, such as those of considerable 
length, as well as others, he applies pressure, which he prefers to be hydraulic, 
to the outer sur faces of the mould, which he makes in parts or sections, and he 
introduces dried or baked ioam or sand be:ween the parts or sections, by which 
the escape of air is facilitated, and yei, when pressure is applied to the sections 


or parts of which the mould is constructed the said sections or parts are able to | 


come nearer together, and thus admit of the requisite pressure being applied 
over a greater extent of suriace of the fluid metal in the mould than when 
plungers only are applied. 
; . P. R. Hooper, Cannon-street, 
fluids ”’— Dated \st October, 1866. 
This invention cannot be described without reference to the drawings. 
2526. A. M. Dix, Shelton, Stafford, ** Refrigerators."—Dated Ast October, 


London, “ Apparatus for the filtration of 





202 





Mbb. 

The patentee claims, First, fitting in the bottom of refrigerators a bed or seat 
of india-rn! ber. or other suitable soft material, upon which the lower ec of 
the transverse boxes rests, substantially as and for the purpose described, 
secondly, constructing reirigerators in such manner that the whole of the 
refrig: rating boxes are free to be raised from ther seating for cleaning or other- 
wise, the spaces between them, when raise’, being open top and bottom sub- 
stantially as descrited. Thirdly, constructing retrigerators in which the trans- 
verse boxes are fed or supplied from the top sub-tantially as described and 
represented in the drawings. Fourthly, arranging transverse boxes. which are 
fed trom the top, substantially as described and represented in the drawings. 
25:7. W. CLARK. Chancery-lane, London, ** Furnaces for treating metals, &¢.’’- 

A communication.— Dated \st October, 1266. 

This invention relates to improvements in furnaces for the treatment of 
metals and for other purposes. ‘ihe turnace, which is arranged somewhat on 
the principle of a glass furnace, serves for the melting, mixing, and refining of 
ore or glass, the crucibles being cither fixed or movable, and which act wiih a 
con-tant or uniform flow. The implements consist, First, of the pears for 








clvsing the arches, which are constructed in such manner that the fame and 





patentee, after for a time apply- 


products of combustion from the furnace are forced to pass rend them in thei 

passage to the flues. and thus commupicating the same.amount of heat jo ed 
spouts as is received by the crucible. Seoondiy, the improvements relate to os 
micthod of running off the melted matters. The invention cannot be Geseribed 
in detail without reference to the drawings.— Not proceeded with. s 


2528. P. A. BATCHELOR, Brixton, London, ** Construction and arrangement 
retorts and settings in combination with the machinery or apparatus Jor th 
manufacture of coal or other gases "’— Dated \st October, isnt. 

This invention relates to the emp'oyment and adaptation of one or mor 
retorts of cylindrical or other form, composed of su'table material, calculates 
to bear a high degree ot heat, and made to revolve or rotate at any desired 
speed, By the constant revolution of the retoris the charge contained thereir 
will be continually agitated or turned over and thoroughly and effectively ey 
posed to the action of the heat trom the furnace. which is p rmitted to circulate 
freely around the exterior of the retorts. — Not proceeded with, 

2531. F. TOLHAUSEN, Paris, “* Manometrical sounding apparatus."—4 
munication.— Dated 2nd October, 186. 

The weight of the coluuun of water may easily be found by casting a water 
or steam gauge to the bottom of the sea, the index f which will mark the 
pressure on it and remain stationary on being hauled up = The dep:b ean then 
be read off on the dial of the apparatus. This apparatus comprises, First an 
elastic corrugated tube or plate, by which the weight of the column of water is 
measured ; secondly, a mechani>m which ind:cates and registers the defle tions 
of the tube or plate; Thirdly, a metallic box or case which coatains the mecha- 
nism and allows the water pressure to act solely on the interior surface of the 
tube or plate. Any tube or plate employed in the various kids of Steam 
gauges may be made available for this purpose. The tube actuates a lever 
which multiplies the ampticude of its deflections and acts upon the Land or 
index. A click and spring arrangement retains the index at the maxiiuun 
point when the apparatus comes up again. A thick glass in the box covers and 
protects the dial, and a sciew allows the hand or index to be brought home t& 
the starting point afier reading off 
2532. J. CAVANAH, Liverpool, “ Water-closets, cisterns, dc.” 

1566. 

This invention consists, First, in the construction of the valve throuzh which 
the water is conducted to the pan of the water-clo ths valve is so con 
stracted than when at rest it is or may be worked as required by means of 4 
spring and washer, which spring may be m de of either steel, iron, br #83, ind 
rubber or other suitable elastic material, and may be either tlat. spiru, or o 
other suitable shape, in order to press ughtiy over the valve pipe and prevent 
the passage of any water. When the pussage of water is required the valve 
may be hited by a lever, hondie. rod, chain, or other suitabe means. Thx 
spring and valve may be applied to any part of the cisiern, water pipes, or 
basin, as may be found most de~rable. The invention consists. See wndly, in ar 
improvement in the soil trap which may be mace of iron, eartuewware, or 
other suitable material. This trap is constructed with an opeving in the t Pp 
or other ccuvenient part of the trap for the purpose of cleaning it out when 
required. This opening will be fitted with a lid or stopper, which will be air- 
ticht when fixed, and will be removed when the trap or pipe may happen t 
become stopped or require cleaning 


com- 





Dated 3rd Octobe 

















2554. GE. SEARLE, Last Stonehouse, Devon, * Earrings ""— Dated 4th Octob 
1866. 

These improvements have for the'r object principally the atta hing of 
earrings tu he ear without the neces.iy for piercing the ea Chat part 
the earring by which the earr.ng is sched tu the ear consists of iwe curved 
pieces of wire, having at teeir upper ends smali dises. whi-h, wh on the earriag 
Is Iu use, press respectively on the opposte sides of the lobe o the ear. One 
or the said pieces of wire is fixed to the orna ital top or body o: the earriz 
and the other is attached to the said t por body by means of a huge joint 
A screw passing through the top or bo ainst the lowe parc of tt 
movatle or back wire do by dr vung said serew she end ‘ 








the lobe of the ear grasped between the dises 
the requisite degree of The earring is 
ear. 


force 


THE shareholders in and about Manchester in the Midland Rail 
way, have made a movement against what they regard as the toc 
active policy of the directors, The opposition offered is especially 
directed against an amalgamation with the Glasgow and South 
Western and the construction of the Settle and Carlisle extension, 
which is, in fact, an essential part of the amalgamation scheme. It 
was stated at a meeting at Manchester that Mr. J. Shepherd, of 
Old Broad-street, who a pears to be the leader of the malcontents, 
moved at the last meeting of shareholders at Derby an amendment 
that for the presen' the new lines sanctioned should not b pro 
ceeded with, and that Acts for any further lines should not b 
applied for in the present Parliament. This amendinent the 
chairman of the company refused to put—a proceeding which is 
now strongly complaimed of. 

THE SALOON STEAMER ELAINE, 

















a handsome addition to the ¢ ‘hyd 











passenger steamers, recently launched from the building-yard of 
Messrs. Robert Duncan and Co., Port Glasgow, proceeded down 
the river on Tuesday on a preliminary trial trip previous to being 
placed on the Glasge Largs, and Millport station, under th 
id of Captain Robert Young, late of the npheltown 
gow steamer Herald. The Elaine is constr ton the 





half-saloon principle, her internal accommodation being very com 
modious and well ventilated, while her fittings and decorations 
are exceedingly chaste and rich. The Elaing is 17ft. long, 17ft. 
in breadth of beam, and 6ft. 7in. in depth of hold. She is pro- 








pelled by double oscillating engines (Rankin’s patent), of 75-hors 
power, supplied by Messrs. Rankin and Blackmore, Eagle Foundry, 
Greenock. On the preliminary rin on Tuesday the Elaine sus- 
tained an average speed of about seventeen miles an hour, which 


was deemed most satisfactory. The engines worked with great 
smoothness, an almost total absence of vibration being expe- 
rienced. We have no doubt the Elaine will speedily become a 
favourite steamer on the route on which she is about to ve placed. 
A select company of gentlemen was on board the Elaine on Tues- 
day, and partook of the hospitality of her owners. After 
dinner good wishes for the success of the steamer were warmly 
expressed, 

IMPORTANT DEPUTATION TO THE HOME-orFIceE.—A deputation 
of members from the following firms in Lancashire and Yorkshire, 
viz.: Sharp, Stewart, and Co., Manchester, Parr, Curtis, and 
Madeley, Manchester, J. Harrison and Co., Blackburn. Mather 
and Platt, Manchester, Peel, Williams, and Peel, Manchester, 
Beyer, Peacock, and Co., Manchester, Musgrave and Sons, Bolton, 
Wren and Hopkinson, Manchester, E. Bellhouse and Co.. Man- 








chester, Darling and Sellars, Manchester, Clapham and Prothers, 
Wood, 


Keighley, W. Dickinson and Son, Blackburn, and J. and E 
Bolton, representing employers in the aggregate of 20,( 
had an interview with the Right Hon. Spencer H. Walpole 
Home Office, on Thursday week, to oppose the extension of the 
Factory Acts to the engineering, machine-making, boiler making, 
and metal founding trades. The deputation was introduced by 
Colonel Wilson-Patten, M.P., Mr. Charles Turner, M.P., Mr. 
Bazley, M.P., Mr. Joseph Feilden, M.P., Mr. W. H. Hornby, M.P., 
Col. Gray, M.P., and Mr. James, M.P. The following suggestions 
were offered to the Home Secretary, and the interview resulted in 
Mr. Walpole deciding that the matter should be referred to a 
select committee of the House of Commons:--1. That there shall 
be no extension of the Factory Acts to the works of engineers, 
millwrights, boiler-makers, machine makers, and metal founders. 
Memorandum: That legislation, if necessary, is only applicable to 
the smaller works— those employing less than 100 hands--at pre- 
sent exempt from the bill, 2. That should legislation be deemed 
necessary for these trades it should not proceed until the result of 
the inquiry of the royal commissioners on trades unions is known, 
nor until a commission has been appointed to examine the engi- 
neering, machine-making, boiler-making, and metal-founding 
works of the country, or until a select committee of the House of 
Commons has been appointed to gather evidence. 3. That if 
legislation be decided upon for these trades it should be by sepa- 
rate and distinctive enactment and by well-defined clauses, so 
that the clashing of interests and terms used which exist in the 
present bill may be avoided. 4. Thatif legislation be found neces- 
sary it shall not be applicable to any works in which neither boys 
under fourtcen years of age nor females are employed. 5. Thatin 
the case of the above-mentioned trades it is undesiraole to restrict 
them to any special days for holidays, inasmuch as an important 
part of their business is the repair of their own, and the machinery 
of other factories, and as they already by custom enjoy a greater 
number of holidays than is contemplated under the Factory Acts. 
6. Should her Majesty’s Government feel it requisite to press 
legislation it is requested that they afford an opportunity for the 
suggestion of various clauses and modifications of the bill. 
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THE [RUON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

( From our own Correspondent. ) 

FixisHep Iron Trave : Slight Improvement at First-class Firms: 
Sources of the Improved Demand — Prices UNIMPROVED 
Errects OF BAD Terabe AND Low. Prices: Difficulties Sur- 
mounted: Sharp Practive Reprobated --FAILURE OF A Firm oF 
[Ron MercHants—-Hesitation To TRUST—TRADE BANKRUPT- 
cies: Woodhall and Warmington : Mr. Charles Ryland ; Loss on 
the “Iron Trade Circular” —THe QuEsTION OF MIXTURES IN 
HE PUDDLANG Furnace: Further Remarks -ABSENCE OF INVEN- 
TION IN SOUTH StarrunpsHire—THe SeLtect COMMITTEE ON 
ue Factory Bints—Tue Porrrarr or JOHN WILKINSON : 
Further Interesting Particulars— Coat TRADE: Good Demand 
for Furnace Coal~-THe MINING ASSOCIATION OF GREAT Britain: 
‘Its Opposition to the Master and Servants’ Bill—Harbdware 
TRADES: Continued Slight Improvement: Brayches Mentioned; 
The Gun Trade—FortHer DivipenD ON THE BIRMINGHAM 
Bank —Gas, Water, AND Sewace MATTERS IN WOLVERHAMP- 
TON—PLUNDERING IRONWORKS—MAKING FALSE DECLARATIONS 
or Weicuts TO Rattpway Companies: Proceedings against 
Coal Masters and a Meted Dealer—StNGULAR BOILER EXPLOSION 
IN BIRMINGHAM. 

Tue condition of the iron trade has a little improved during the 
nast week. Certain of the first-class firms are now working nearly 
fall time, but they have not enough specifications to keep them 
with many orders ahead from week to week. A few orders have 
begun to arrive from the United States; the trade in London on 
export account has slightly improved ; _there is a little better 
general home inquiry; orders for the continental market that were 
kept back pending the conference are appearing; and the railwey 
companies in this country that have for some time been pressing, 
but which ean be delayed no longer, are all affording a little more 
employment than was the case a fortnight ago. 

Prices are not, however, improved, for the makers of a certain 
class are so driven to obtain orders that they accept rates that 
leave a very close margin for profits; and this state of things is 
affecting the firms who usually adhere pretty closely to list rates. 

The recent badness of trade and the acceptance of low prices 
are producing the effects that have been feared. One concern has 
not been in operation during the past fortnight, and a second 
“arrangement” will have to be come to if it is to be started again, 
and the proprietor kept out of the Gazette. For some days past 
unpleasant rumours have been afloat about another firm, but the 

proprietor is a mun of first repute for integrity, and has therefore 
ea very little trouble in tiding over an immediate difficulty 
brouzht about by conduct on the part of others more reprehensible 
than much that has ere now been investigated at the Old Bailey. A 
considerable number of second-class finished iron-making firms, a few 
of the first-class also,received on Wednesdayacircularfroma solicitor 
in Wolverhampton announcing that Messrs. Reeve Brothers, iron 
merchants of that town, were unable to meet their engagements, 
and calling them to a meeting of creditors to be held next Tuesday. 
The solicitor adds that in the meantime “ the stock and accounts 
will be carefully gone through, and he trusted that he should be 
able to lay before the meeting a correct statement of affairs.” This 
is all the information that is afforded. As may have been 
expected, the remark, ‘‘ we don’t know whom to trust,” was 
finling frequent expression on ‘Change in Birmingham yesterday 
(Thursday). But there is not much room for apprehension as to 
further similar cases, 

Mr. H. Lancaster, ironmaster, has succeeded, by virtue of the 
decision on Frittay last of Mr. Registrar Tudor in the Birmingham 
Bankruptcy Court, in establishing on behalf of his firm their right to 
prove under the bankruptcy of Messrs. Woodall and Warmington, 
ironmasters, for the sui of £348 13s. 7d. It had been admitted 
on behalf of the creditors’ asssignee that the claim was perfectly 
bond tide, and that it was only open to objection in consequence of 
Mr. Lancaster having assented to adeed of composition executed 
by Messrs. Woodail and Warmington, who failed last year. 

In the same court, upon the same day, Mr. Charles Ryland, 
metal broker, of Birmingham, and proprietor of the Zron Trade 
Circular of that town, come up for his last examination and dis- 
charge. The only opposition was on the part of a solicitor, 
who appeared for Mr. John Adams Kernochan, a New York 
merchant, for the sum of somewhat over £3000. A Chancery 
suit had taken place between Mr. Ryland, and the former 
had returned to the United States. His claim was opposed 
on Friday on behalf of the bankrupt, whose counsel said he 
thought that the suit referred to was one of the cruellest that he 
ever knew, whilst Mr. Kerno-han’s solicitor, said that he thought 
the conduct of the bankrupt wis the grossest that he ever knew. 
The commissioner was not of opinionthat Mr. Kernochan hada right 
toclaim under thesectionofthe Bankcupsey Act, which his solicitor 
now appealed to, by alleging that Mr. H. Ryland’s defence was 
frivolous or vexatious, and 
have the opposition of those creditors thit had proved. None of 
these, however, appeared, and the creditors’ assignee did not oppose. 
He regarded the bankrupt’s defence to the Chancery suit as a fair 
ind reasonable defence. Afver attention had been called by Mr. 
Kernochan’s representative to what he terme gross misconduct of 
the bankrapt, and to his expenditure, it was explained that his 
expenditure in one yewr of £750, in another of £900, for household 
purposes, was accountel for, amongst other reasons, by the fact 
that, having thirteen children, he was obliged to keep two houses. 
The bankrupt also remarked that he had lost money by the Jron 
Trade Circular, “‘ which Mr. 
start.” Mr. Ryland then obtained his discharge. 

Relative toa subject upon which we touched last week, the 
following remarks have since then found prominent mention in 
this district. The old prejudices which existed here about the 
quality of iron made from extensive admixtures of the pig iron 
used are gradually dying out, as it is now well known that the 
only satisfactory and reliable method of producing any particular 








Mr. Hartley, Mr. Austin Bruce, Mr. Whitbread, Mr. Edmund 
Potter, Mr. Frederick Stanley, Sir William Stirling Maxwell, 
Mr. Bright. Mr. Fawcett, Mr. Bagnall, Mr. Wilbraham Egerton, 
Mr. Moffat, Mr. Akroyd, Mr. Baxter, and Sir Frederick Heygate. 
It is believed that they will be ready to receive evidence in a few 
days; but the Trades Unions’ Commissioners are likely to be some 
weeks before they come to the iron trade evidence. 

Further information relative to the portrait of John Wilkinson, 
reeently purchased for the town of Wolverhampton, as previously 
announced in THE ENGINEER, was communicated at a meeting of 
the corporation of that borougli on Monday last, when the town 
clerk read a letter that had been sent to him by Mr. James Stock- 
dale, of Carke House, Newton-in-Cartmneal, North Lancashire, 
which want of space compels us to hold over. 

Upon the coal trade we have to note that, owing to the increased 
demand on account of the consumption at the glass furnaces, the 
prices of coal are tolerably well maintained. There is a slight 
falling off at certain of the collieries where the dealers who supply 
householders usually purchase, yet the Cannock Chase district is 
putting out vast quantities of coal daily, the various plants being 
in full operation. 

A meeting of the Mining Association of Great Britain was held 
in London last week to consider the Masters’ and Servants’ Bill 





introduced by Lord Elcho; and as the proposed measure goes | 


beyond the recommendation of the select committee which last 
session reported on the subject, it was decided to oppose the 
bill. 

As to the general hardware trades of the district, into which we 
entered at full length last week, nothing new need be said further 


than that the slight improvement reported at that time continues | 


in most branches. The gunmakers of Birmingham are finishing 


| up asomewhat good order, and they are negociating for another, 


which they will secure if they will only quote terms sufficiently 
low for the would-be customers. Messrs. Deakin and Johnson, 
the patentees of the new principle of punching steel for gun 
barrels and the like, are experiencing great demand for barrels 


| upon their principle. and have just received in one order by tele- 


the commissioner said that he must | 


John Smith had induced him to | 


graph as large an order as 11,000 barrels. Their new works at the 
Albion are not yet realy; they are, therefore, slightly behind in 
their work, but they will be ready to start there ina few days, and 
then will be able to keep down the demand. 

A second dividend of 5s. in the pound, making in al! 13s., is 
this week being paid to the depositors of the late Birmingham 
Banking Company. The official liquidators profess their inability 
to form an opinion as to the probability or otherwise of any call 
being made upon the shareholders. There is still a sum of some- 
thing like £600,000 due to the bank, but as it is impossible to say 
what the debts represented by those figures may realise, it would 
be simply a matter of speculation to go into the probabilities of a 
call, and might, moreover, lead to groundless alarm. 

The Wolverhampton corporation, who have purchased the water- 
works of that town, at a cost of something like £200,000, have 
began to take steps which it is not unlikely may terminate in their 
buying also the gasworks of that borough. Whilst the water- 
works company has not hitherto been a very successful concern, 
the gasworks is emphatically a good investment, inasmuch as 
10 per cent. is now being divided, and they have a large reserve 
fund. The price now charged by the gas company is 3s. per 


took place at Stoke-upon-Trent on Friday last, in which a metal 
dealer of Newcastle, in Staffordshire, named Henry Morris, was, 
upon the pr lings taken against him by the North Staffordshire 
Railway Company, ordered to pay a penalty which, with the costs, 
amounted to £11 13s. 3d., for having given a written statement 
certifying toa quantity of scrap iron which the stipendiary for 
North Staffordshire determined he knew was 6 tons 14 cwt. 1 qr., 
was, on the contrary, 5 tons. The property weighed in reality 
8 tons 13 ewt. and 2 qrs. 

A boiler explosion of a singular character occurred in Birming- 
ham on Saturday last. The boiler was so small as to be necessary 
only for supplying power to a one-horse engine, which was used in 
the manufacture of machine cottars and in the production of 
wire-work. It stood in a building constructed of wood, near to 
the dwelling house of the proprieter, whose name is Vann, and who 
is a struggling small tradesman, with a family of ten children, 
living in Cherry-lane, Bordesley, Birmingham. The explosion blew 
off the roof, which consisted of the top of a old railway carriage, 
and weighed upwards of half aton. This was carried a distanee 
of thirty yards, and fell upon the reverse side. The end of the 
building also, was blown to pieces, and other portions, with also 
the contents of the building, were forced a considerable distance 
away from the place of the explosion. Whilst no lives were lost, 
personal injury was nevertheless sustained. Two of Mr. Vann’s 
sons, who were standing at the door of the workshop at the 
moment of the explosion, were blown for several yards in opposite 
directions, and received; the one a bad scalp wound, and the other 
scalds about the face and neck. A man and a boy at work ia one 
of the upper shops were more fortunate; they were thrown 
violently upon their backs, but succeeded in getting from the pre- 
mises by a window, comparatively unhurt. The boiler is apparently 
sound, and the part that gave way was not exposed to either the 
action of fire or water. The damage is roughly estimated at £150, 





| and as Mr. Vann is without the means of repairing the loss, an 


thousand for small quantities, and 2s. 9d. for wholesale quanti- | 


ties; but the directors have just determined that on and after the 
1st of October next their charge will be a uniform rate for large 
and small quantities of 2s. 9d. per thousand, for a light equal to 
thirteen sperm candles, At Walsall, however, where the works 
belong to the corporation, the charge is 2s. 2d. per thousand, in Bir- 
mingham the charge is 2s. 6d. and 10 per cent. off for large quan- 
tities, and in London it will be remembered the price is 3s. for a 
light of eighteen candles. Should the corporation purchase the 
gasworks, they will be putting in force powers which they have 
possessed by virtue of the gas company’s Act. The carrying out 
of the complete system of sewerage for the borough of Wolver- 
hampton, which has been from time to time delayed, first because 
of the difficulty of determining upon the best plans, and next on 
account of the opposition of proprietors of property which the 
corporation had desired to take for the purpose of carrying out the 
sewage utilisation pa:t of their scheme, is now likely to be effected 
without much further impediment. It was announced at a meet- 
ing of the council on Monday last that the sewage committee had 
proceeded so far with negotiations with the proprietor of land 
comprising the Barnhurst Estate, near to that which it was 
desired should be used for utilisation, that he had consented to 
sell the property upon the condition of the forced sale, the con- 
ditions of which should be determined upon at an early meeting 
between the committee and the representatives of the landowner. 

The exposed position of many of the ironworks in South 





Staffordshire, owing to their close proximity to the water highways | 


of that district, leads to frequent loss from the plundering habits 
of the boatmen, who are by no means particular as to the class of 
property they steal. If they cannot succeed in carrying off a ton of 
pigs, they will satisfy themselves with one pig, if only they can 
elude the vigilance of the watchers. If they should be hard 
pressed they will coolly pitch the iron into the canal, and, marking 
the spot, fish it up on a subsequent occasion. Two fellows of this 
class made a somewhat extensive haul upon the premises of Messrs. 
Grazebrook and Co., of Blower’s Green works, a day or two ago. 

he rascals succeeded in filching and placing in a boat no less a 
quantity than 24 tons of pig iron. The property, however, was 
missed soon after it was stolen, and the police found it in the boat 
of which the thieves had the possession. They were sent for trial 
at the quarter sessions. 

The Great Western Railway Company took proceedings in the 
Wordesly police-court, on Monday last, against Messrs. Woodhall 
and John Newby, coalmasters of Kingswinford, whom they 
charged with having declared that two trucks of coal which on 
the 4th of January last they sent to Mr. Garratt, of Wokingham, 


| contained exactly fourteen tons of coal, but which it had been 


quality of iron is to select the suitable varieties of pigs and to | 


mix them in proper proportion in the puddling furnace. Old- 
fashioned people say they never did things in this way in their 
day, but it is surely time that the iron trade shook off the 
trammels of prejudice and the rule of thumb, and kept them- 
selves fully abreast of the progress which scientific research has 
enabled nearly all manufacturers to make in their respective 
departinents of industry. It has been often said that there is not 
a manufacture in which there is such a total disregard of scien- 
tific knowledge as the iron trade, and toa great extent this is 
only too true. Indeed, the manufacture in all its stages in this 
district at all events, is as nearly as possible in the same 
state as it was half a century ago. We ask, what im- 
— changes have been introduced here since Mr. B. 
tibbons first started the cinder smelting, and Mr. Joseph Hall 
satisfactorily got his pig ‘* boiling” process to work? We have 
had a few cases where the gases from the blast furnaces have been 
utilised, but very few of these arrangements are carried out in a 
satisfactory manner. We have had Addenbrooke’s improved 
method of dealing with this matter, Solly has given us a durable 
gun metal tuyere, but beyond this what has been done of late 
years? We still waste heaps of fuel about our blast furnaces; 
the gases escape from the throats of the majority of stacks, lighting 
up the night with a lurid glare. Coking is still done mostly in 
open heaps—the most wasteful manner possible. The ironstone is 
calcined in immense heaps, instead of in compact kilns, which 
would effect a great saving. The puddling furnace is practically 
the same as it was half a century ago. The ordinary blast furnace 
operations have undergone very little change during a similar 
period. 

The following gentlemen have been nominated as the Select 
Committee on the Faciory Acts Extension and Hours of Labour 
Regulation Bills; Lord John Manners, Mr. Adderley, Mr. Powell, 





found, by the officials of the South-Eastern Railway, contained 
nearly nineteen tons. The trucks were made to carry only six 
tons, and might therefore have broken down. The false decla- 
ration was, it will be seen, a serious matter to both the railway 
company and the public. But there was a further consideration — 
it was this, that by declaring the weight to be fourteen tons the 
defendant paid £4 2s. 10d. instead of £6 1s. 8d., which they 
ought to have paid if the correct weight had been declared. The 
weight charged in the books of the defendants to Mr. Garratt was 
15 tons 17 cwt., and the defendants alleged that the declaration of 
fourteen tons was a pure mistake on the part of one of their 
servants. The defendants did not pay the freight, which had to 
be defrayed by Mr. Garratt. The railway company were not anxious 
to press the case, and were willing to withdraw it upon receiving 
an expression of regret from the defendants, and a promise that 
such things should not occur in future. The North Staffordshire 
Company had obtained one or two convictions under similar cir- 
cumstances, but this was the first the Great Western had taken 
up, and having ~~ p= the explanations of the defendants, they 
were not desirous of carrying the case further. It was, however, 
stated on their part, that the same leniency would not be shown 
in any case hereafter. The solicitor for the defendants, in accept- 
ing the withdrawal, explained that the declaration was made from 
memory after the coal was sent away, and no attempt had been 
made to conceal the entry of the correct quantity as it stood in 
the defendants’ books. The defendants would take every precau- 
tion to prevent anything of the sort in future; and in testimony 
of their honesty it was shown that on a recent occasion they made 
a declaration against th Ives, i h as they declared that 
six trucks of coal had been sent from their colliery, whereas only 
three had gone. The defendants usually sent away about 26,000 
tons of coal a year, and it was easy to see how a mistake of this 
kind might occur. 

In the above remarks by the advocate for the company, refer- 
ence was no doubt in part made to magisterial proceedings which 





appeal is being made in his behalf to the public. Although he had 
not assured his boiler, yet he had assured his premises against fire, 
and if it had not been for the fact of the water cask from which 
the boiler was supplied having upset when the building took fire 
immediately upon the explosion, and thus pat out the flames at 
the point at which the fire commenced, Mr. Vann would have had 
- good fortune of a second accident, resulting in pecuniary 
renefit. 


WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THe Iron Trade: Reform and Peace; Buyers of Rails Making 
more Inquiries: The American Demand: Exports Last Month: 
Home Business sti/l Dull; Pigs Selling Better: Decrease in Stocks 
Tue Tin Pirate Trape: Want of Animation in the Market 
Tae Coat TRave : Shipmasters’ Complaints : Expected Increased 
Continental Demand: Birkenhead Shipments —MoNx MOUTHSHIRE 


Stream Coats: Removal of Admiralty Restrictions—PontTaR- 
DAWE TIN PLATE WoRKS—STOPPAGE OF ONE OF THE FORGES 
AT CYFARTHFA-THE Esspw Vate Co. (LIMITED) AND THE 


SOMERSETSHIRE Spatsose Ore-—-Tae Tittery Couitrery Com- 

PANY (Limirep)—-THe Royat Coat CoMMISSION : Appuintment 

of a Local Mineral Engineer—Tue South Watts MINERAL 

RatLway Company. 

THE iron market has been favourably influenced by the probable 
settlement of the Reform question, together with the more 
peaceful aspect of affairs abroad, and the accounts received from 
the other iron-producing districts of the kingdom are not so dis- 
couraging as they were some short time back. Buyers of rails 
are making more inquiries, which is a favourable sign for South 
Wales; and additional engagements are, it is reporte.l, about to be 
placed in the market on account of the East Indies and Russia. 
The United States are still remarkably good customers for railway 
iron, and, in fact, it has surprised many that the purchases 
for America have continued so large. Last month the total 
exports were over 28,000 tons, and out of this the Stites and the 
British American provinces took no less than 13,000 tons, which 
is a proof of the extent and importance of the trade with America. 
The usual dulness is observable in home business, buyers not 
being disposed to enter into fresh engagements, except for actual 
wants; and such have been the severe lessons of the last twelve 
months that this principle is likely to be more than ever acted 
upon for the future. As announced last week, pigs are undoubtedly 
selling better, and at some of the establishments there is a decrease 
in the stocks; and small as the decrease is, it is a very encouraging 
feature after so long a period of depression. It cannot be said 
that the improvement in pigs has so far progressed as to lead toa 
general advance in quotations, but it is evident that it will ulti- 
mately come to this, unless unforeseen difficulties should arise to 
interfere with the future recovery of the trade. 

Tin plates remain as last reported. There is a want of anima- 
tion in the market, which will be soon generally felt unless orders 
become more numerous. 

In the coal trade business has shown a little more life during 
the last few days. Shipmasters complain that, although vessels 
have for several weeks been so scarce, there is no disposition 
evinced to give higher freights; and they unhesitatingly assert 
that until better rates are offered. coal shippers will not be able 
to secure anything like adequate tonnage. They seem to forget, 
however, that shippers are by no means free agents in the matter 
of chartering, for buyers, as a rule, name a price which must not 
be exceeded, and hence shippers are bound by the instructions 
they receive, and cannot go beyond them. For steam coal the 
demand remains about the same as last week, am! orders are 
coming in with about the same regularity as characterised the 
trade at the commencement of the quarter. Now that the 
Luxembourg difficulty may be considered as settled, it is not 
improbable that continental buyers may purchase more freely, and 
that they will not be afraid to now and then speculate a little. 
In Germany, Russia, Italy, and other foreign countries, public 
works of importance are, it appears, in contemplation; and with 
peace assured, these will no doubt be proceeded with. and, as a 
natural consequence both coal and iron will be in increased de- 
mand. The mail packet companies have made some addition to 


| their purchases, but their requirements are barely equal to what 


they were at the corresponding period of last year. To Birken- 
head an average quantity is sent for shipment. House coal pro- 
prietors are fairly off for orders. ; 
Monmouthshire steam coals have just obtained an important 
recognition. About three years ago, when the celebrated trials 
took place as to the relative merits of Welsh and north country 
coals, certain regulations were laid down by the Admiralty autho- 
rities which practically excluded Monmouthshire steam coal pro- 
prietors from competing for navy contracts, and as a natural 
result the price of the coal in the open market wus also affected. 
It is well known that coal not on the Government list is always 
put down as a relatively inferior article, and hence it is not sur- 
prising that the colliery proprietors of the county at once took 
steps to obtain a reversal of the regulations referred to, and which 
in reality amounted to a virtual denial of the right of Moumouth- 
shire steam coals to be on the Government list. A memorial was 
got up in reference to the matter, which was signed by the owners 
of collieries yielding Abercarn black-vein steam, Blaenavon 
steam coal, Russell’s new black-vein steam coal, Risca black- 
vein steam coal, Risca rock-vein steam coal, Price’s Tullery 
steam, and Elled steam coal. The memorial stated that the 
steam coals of Monmouthshire were known as bituminous, 
and for economic value and evaporative power were fully equal 
to north country coals. In June and July, 1863, trials were 
made on board her Majesty’s ship Fearless, the results shown 
being that, while the consumption of Monmouthshire coal 
in the production of the same indicated horse-power was in one 
case 40 per cent., and in another case 20 per cent. less than that 
of the north country coals, the former produced smoke in a medium 
volume of light colour, and the north country coal emitted large 
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volumes of black smoke. This memorial, as already stated, was 
signed by the leading colliery proprietors of the county, and a 
reply has just been received from the Lords of the Admiralty, 
stating that the restrictions will henceforth be removed, and in- 
structions to that effect have been given to the proper officers. 
The decision arrived at has given great satisfaction to the parties 
interested, and there is no doubt that the result will be a con- 
siderable addition to the demand for Monmouthshire steam coals. 
At the Pontardawe tin-plate works, the property of Messrs. 
Gibbertson and Co., a new double tubular boiler has just been 
erected, which is 8ft. in diameter by 25ft. long. It is fitted up 
with Parsons’ improved safety valve and new patent method of 


| the Tontine Hotel, at the upset price of £10,000, but there being 


setting. Working with the boiler are a pair of new engines. | 


The capabilities of the new safety valve were shown in the fact 


that while one of the old valves took three minutes and a half to | 


reduce the pressure within the boiler the new valve reduced it in 
tifteen seconds, thus exhibiting its capacity to accommodate itself 
to a sudden generation of steam. 

One of the forges is, it appears, to be stopped at the Cyfarthfa 
works, Merthyr, and a good many hands will, in consequence, be 
thrown out of employ. Mr. Crawshay has been induced to adopt 
this step, owing to the rather heavy stocks of iron which have 
accumulated at the establishment. 


Last week some particulars were given respecting the advan- 


tages which the Ebbw Vale Company possessed for the manufac- 
ture of certain qualities of iron from the spathose ores. A letter 
from Mr. Robert Mushet corrects some of the details given. The 
spathose ore mine in Somersetshire was not, it appears, discovered 
by Mr. Ebenezer Rogers, but the latter was the party who first 
turned the ore into practical account by inducing the Ebbw Vale 
Company to lease the property. Previous to this Mr. Mushet and 


others had tried the ore, and strongly recommended its adoption | > | : ‘ 
| crease of 13 sailing ships during the year. 


at different places, but they failed. There are several other 


| bearers for the ensuing session. 


| previous year. 


On the north side of the river a new timber wharf is in course 


of construction, between York-street and Robertson-street. This 
may be considered as a continuation of the present wharf opposite 
the foot of Robertson-street. It will have a causewayed pave- 
ment, supported on a wooden framework, as also a crane seat and 
ferry-stair of stone. 

On the 9th instant Clyde Foundry, East Hamilton-street, 
Greenock, with the machinery, tools and plant, recently occupied 
by Messrs. Wm. Smith and Co., engineers, was exposed for ne in 


no offer, the sale was again adjourned. 

The last ordinary meeting of the ‘‘ Association of Assistant | 
Engineers ” for this session was held in the Assembly-rooms, Bath- 
street, Glasgow, on Tuesday evening, 7th May, at eight o’clock— | 
the President in the chair. The closing address having been de- | 
livered by the President, the meeting proceeded to elect office- 
The following are the gentlemen 
elected :~-President, Mr. Charles Smith ; vice-presidents, Messrs. 
M. Evans, C.E., and C. Reynolds; secretary and treasurer, Mr. 
Charles S. Vinning, 50, Apsley-place ; librarian, Mr. Alex. Jack ; 
council, Messrs. John Page, C.E., John A. Crain, George Miller, 
jun., W. R. Copland, C.E., J. M. Kaufmann, Dixon, R. White, 
J. Jennings Campbell ; auditors, Messrs. Evans and Page. 

Mr. Watson, city chamberlain, Glasgow, gives long details re- 
specting the shipping trade of the Clyde. We find that the total 
number of vessels enrolled in the register of the custom-house 
upon the 3lst December, 1866, was 807, representing a tonnage of 
332,353, against 815 vessels, with a tonnage of 329,752, in the 
There has been a decrease of 8 vessels, but an 


increase of 2601 tons. These 807 vessels include 271 steamers, 


| with a tonnage of 93,920, and 536 sailing ships, with a tonnage of 


spathose mines in the kingdom, but Mr. Mushet states that they | 


are all inferior as regards the quality produced to the Brendon 
Hills mine. 


be equalled by any other iron-making firm in the kingdom, and 
which places them beyond competition in so far as that particnlar 
brand is concerned. This is an advantage of no small importance 
in these days of extreme competition. 

A petition has been heard before the Master of the Rolls on 
behalf of Mr. Thomas Dyne Steele and three other creditors of 
the Tillery Colliery Company (Limited), praying for an order to 
compulsorily wind up the affairs of the company, they not being 
satisfied with the voluntary winding-up. It was ordered that the 
voluntary winding-up should be continued, subject to the super- 
vision of the court. 

Mr. Evan Daniel, of Swansea, on the recommendation of Mr. 
H. H. Vivian, M P., one of the members of the Royal Coal Com- 
mission, has been appointed mineral engineer to the Commission 
for the district extending from Llantrissant, Glamorganshire, to 
the extreme end of the coal basin in Pembrokeshire. The appoint- 
ment has given general satisfaction. 

At a Whaincliffe meeting of the South Wales Mineral Railway 
Company, Mr. Barlow in the chair, a bill to enable the Llynvi 
Valley and Ogmore Railway Company to increase their capital 
was unanimously approved of. The meeting was then made 
special for the purpose of cancelling certain forfeited shares, and 
a resolution was passed empowering the directors to issue in 
— 6 per cent. preference shares to the amount of 

26730. 








SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

Tue Giascow Pic IroN MARKET-—-MANUFACTURED InoN—THE 
Coat TRADE—IMPROVEMENTS IN GLASGOW HanBpouR—FounpDiy¥ 
OFFERED FOR SALE—ASSOCIATION OF ASSISTANT ENGINEER 
SHre OWNING AND SuHrp BUILDING ON THE CLYDE—-THE FiRE- 
MEN AND ENGINE DRIVERS OF THE GLASGOW AND Sovutu- 
WESTERN RaiLway--REDUCTION OF WAGES AT MALLEABLE 
Tron WorKS—LatNcH OE THE SEA-HoRSE—THE INSTITUTION 
OF ENGINEERS AND SHIP-BUILDERS IN SCOTLAND—NEW COAL- 
FIELD. 

IN pig iron there has been an improvement of Is. per ton since 

this day week, and a large business has been done. To-day (Wed- 

nesday) fully 10,000 tons changed hands at from 53s. 6d. fourteen 
days to 53s. 74d. cash down, 53s. 7id. to 53s. 11d. one month, 
closing quiet at the following quotations :—Pig iron, mixed Nos., 
warrants, 53s. 6d. to 53s. Tid. ; No. 1, g.m.b., 54s. 3d. to 54s. Gil.; 
No. 3, 53s. 3d. to 53s. 6d.; Gartshcrrie, No. 1, 65s.; Coltness, 
No. 1, 64; Glengarnock (at Ardrossan), No. 1, 61s. The shipments 





? 
Ss. 


of the week still continue greatly in excess of the corresponding 


week of last year. 

In manufactured iron the market continues much the same from 
day to day. Buyers are giving out as few orders as possible, and 
makers find they have not sufficient work to keep them fully 
employed, so that many of them are working only on about four 
days a week. We understand notice of a reduction of wages has 
been given to the men at most of the works in the west of Scot- 


land, and we are led to believe that the men will not dispute the | 


propriety of this step under present circumstances. The following 
may be quoted as the current prices :—First common bars, per ton, 
£7 10s.; second ditto, £7 to £7 2s. 6d.; nail rod, £7 10s. to 
£7 15s.; angle iron, £7 5s. to £9; plates, £8 7s. 6d. to £10; all 
f.o.b. here, less usual discount. 

In coals a pretty extensive business has been done for home use 
and shipping, without alteration in prices. The advices of coal 
shipments at the principal ports continue to show an amount 
greatly in excess of the corresponding week of last year. 

In addition to the formation of Windmilleroft basin, various im- 
provements of a more or less important character are now in pro- 
gress in the harbour of Glasgow. The most conspicuous is the 
erection of a new shed on the south side of the river, immediaiely 
below Jamaica-street Bridge. This structure, replacing the less 
commodious shed which formerly occupied its site, measures 
500ft. in length, with a breadth over all of 53ft. Towards the 
street it presents a brick wall, with stone dressings at the gate- 
ways. The bricklaying is of the kind known as ‘‘ Flemish bond,” 
a mode of construction ensuring great strength and durability. 
Resting on this wall, and supported on the side next the river by 
a range of pillars, is a substantial iron girder roof. The shed will 
be provided with a suitable number of sliding gates, and alto- 
gether will afford ample facilities for the convenient transaction 
of shipping business. With this addition the shed accommodation 
for the present south-side quays may be said to be complete, un- 
less at some future time it should be found desirable to afford 
protection to goods on the railway terminus wharf. On the north 
side, again, we now have sheds of improved construction as far 
up as York-street; on the space between York-street and Robertson- 
street one will be commenced at no distant date. 

In connection with the new south-side shed, there falls to be 
mentioned an improvement which has been made in the adjoining 
river wall. It appears that, owing to the deepening of the river 
below the foundations of the masonry, the water had got access to 
the interstices between the supporting piles, and was gradually 
washing cut the earth and leaving the structure standing, as it 
were, on stilts. To obviate this a row of sheeting piles, 38ft. in 
length, has been driven along the front of the quay for a distance 
of 600ft., the heads of the piles being 12ft. below the top of the 
wall. At the same time the spaces between the bearing piles, 
from which the material was being washed out, have been filled in 
with concrete, so that the foundations of the wall are at once 
rendered secure for the present and protected against the future 
action of the river. The height of the wall has been increased 
by two additional courses of masonry, thus raising the wharf to 
the level of the adjacent roadway, and doing away with the in- 
— which has been felt from the previously existing 
slope, 


This confirms the fact that the Ebbw Vale Com- | 
pany are able to produce a certain quality of iron which cannot | b 

| built in Great Britain in 1865 was 1417, of which 955 were 
} wooden and 462 iron vessels. 





| directors. 





233,433—there having been an increase of 5 steamers and a de- 


Two hundred and twenty-two vessels of all kinds were launched 
on the Clyde in 1856, the total tonnage being 124,513, showing a 
decrease in the number of vessels from the number of 1865 of 
twenty, and of tonnage 29,000. The total number of vessels 


Six only of the wooden ships were 
built on the Clyde, but of the 462 iron vessels 218 were con- 
structed between Rutherglen and Greenock. The Customs 
revenue collected on the Clyde amounts, in 1866, to £2,450,480 
the largest ever before collected in one year. The emigration 
from the Clyde last year amounted altogether to 12,853, of which 
little more than one-half were Scotch. Three-fourths nearly of 
the emigrants went to the United States, and about two-thirds of 
the remainder to Canada. 

The engine drivers and firemen in the service of the Glasgow 
and South-Western Railway Company held a general meeting, in 
the hall of the Commercial Inn, Croft-street, Kilmarnock, on 
Friday, 10th May, to consider the memorial at present before the 
directors. The hall was crowded—delegates being present from 
all the locomotive stations on the line. The men were unanimously 
of opinion that ten hours for a day’s work be insisted on ; and the 
scale of wages asked was considered to be no more th. n what is 
justly due—the men disclaiming all idea of dictating to the 
The men hope that the prayer of their memorial will 
be met in a fair spirit. 

The present sluggish state of the malleable iron market is be- 


| ginning to be felt very much by all classes of men employed at 





such works; and on Saturday the warnings expired for a reduc- 
tion of wages at works not only in the neighbourhood of Glasgow, 
but also at Motherwell, Mossend, and Calderbank; and we are in- 
formed that on the same day the workmen at the respective 
manufactories uf malleable iron in Coatbridge were warned in a 
similar manner, so that it will now be general over the whole of 
the iron districts in the course of three weeks. It is generally 
understood that these reductions will be from 5 to 10 per cent., 
according to the rates or. prices at present paid. 

On Thursday, the 9th inst,, Messrs. Tod and McGregor launched 
from their building yard at Partick a screw steam pleasure yacht, | 
of 300 tons, named the Sea-Horse, which has been built for the | 
Right Hon. the Earl of Cardigan, K.C.B. She is to be fitted by 
her builders with direct-action engines of 60-horse power, and to 
have her saloon and cabins tastefully and elegantly furnished. 





NOTES FROM THE NORTHERN AND EASTERN | 
COUNTIES. 
(From our own Correspondent. ) 

Liverroo. : Mersey Docks and Harbour Board: The Birkenhead 
Ferries : The Cunard and Inman Steamers: North-Eastern Dis- 
trict: The North-Eastern Railway and its Enginemen: Explo- 
sion of a Locomotive: Tyneside Industry : The Cleveland Iron 
Trade—StTatTe OF TRADE: Sheffield—SovuTH YORKSHIRE Dts- 
TRICT —MIDLAND RatLway: Proposed New Works at Welling- 
horough—BRADFORD BOROUGH SURVEYORSHIP—THE GOVERN- 
MEST AND THE. TELEGRAPHS—AN ENGINE DRIVER'S NEGLI- 
GENCE—MINERS’ MEETING AT OLDHAM. 

ComMENcING with Liverpool, we may note that the Mersey 

Docks and Harbour Board, at its last sitting, unanimously agreed | 

to construct a shed, of a temporary character, on the north side of 

the Alfred Dock, Birkenhead, 300ft. long and 60ft. wide, at a cost 

of £150; and secondly, to make an alteration at the south-east | 
angle of the Clarence Half-tide Dock, at a cost of £40. It ap- 
pears that the receipts of the Birkenhead ferries, in the year 
ending April 24, 1867, were £37,489, as compared with £40,560 
in the year ending April 24, 1866; the expenditure in 1866-7 was 
£31,471, as compared with £33,905 in 1865-6. The point princi- 
pally in dispute between the crew of the Great Eastern and her 
owners appears to be that the men signed articles for not less than 
three or more than nine months; the crew, therefore, claim three 
months’ wages, while the owners will not pay more than the 
wages actually earned by them on the voyage. As was to be ex- 
pected, Mr. Inman, of the Liverpool, New York, and Philadelphia 

Steamship Company, has not permitted Mr. M‘Iver’s statistical 

glorification of the Cunard line to pass unchallenged. Mr. Inman 

adduces figures, thus:— 


Passages. D. H. M. 
Cunard’s passages out ee ee 23 average I! 21 35 
L., N. Y., and P. §.8. Co. out 22 ” 11 15 18 | 
ae | 
Time against Cunard’s .. oe ee 0 6 17 mile for mile. } 
Cunard’s passages home.. .. «. 24 average 10 6 28 
L., N. Y., and P.S.S. Co. home .. 25 a 10 11 40 } 
Time in favour of Cumard’s .. .. 0 512 | 
Cunard’s outandhome.. .. «. 47 average Il 2 2 
L., N. ¥.,and P. 8.8. Co. 2 oe 47 ” 1) 129 
Time against Cunard’s oe «2 «2 +o 0 0 33 


To turn to the north-eastern district, we may note that at the 
Darlington police-court on Monday the cases of eight engine 
drivers who struck on the 10th of April came on for hearing. Mr. 
Richardson, of York, stated that if the men pleaded guilty the 
North-Eastern Company would not ask for anything more than 
the forfeiture of their wages, to which they had lost all claim by 
breaking their contracts. The men then each pleaded guilty, and | 
magistrate ordered the forfeiture of their wages, which in all but 
two cases averaged £5, over £6 being due in some cases. This 
decision will rule the cases of all the men in the Darlington dis- 
trict. It was stated on the part of the company that they would 
not receive any of the men back. All the working arrangements of 
the line are now perfected, but two or three passenger trains are 
still kept off. A locomotive exploded on Friday on the Clarence 
branch of the Hartlepool section of the North-Eastern system. | 
The engine, which three months since underwent a thorough 
repair, was reduced to a complete wreck. The engine driver, 
Thomas Parker, was killed. At the inquest the evidence showed 


, but that the pressure which caused the e 


| fore that he was an engine-fitter. 


| police court with negligence in the performance of his duties. 


May 17, 1867, 


that the plates of which the boiler was constructed were good 
xplosion consi , 
exceeded the ordinary working pressure. The pg wn | 
a verdict of “accidentally killed,” adding an expression of 
their opinion that, both for the safety of persons em loyed on 
the line and the public in general, more experienced, persons 
should be engaged connection with the company’s engines, 
The deceased had been employed as a driver about a month ; be- 
in el The ship Lucknow of Liver. 
pool has been taking in 1 tives and hincry from Messrs 
R. Stephenson and Co., of Newcastle, for Callao; and last week 
the Alexander loaded locomotives and railway wagons for the 
same destination. A large screw steamer, the Edith Owen, has 
been loading rails from the Consett works for Cronstadt, and 
another steamer will take in rails for the same destination’ next 
week. The iron shipbuilding trade on the Tyne is showing a little 
more activity; the three principal firms, Messrs. Palmer and Co 
(Limited) Messrs. C. Mitchell and Co, and Messrs. Leslie and Co,. 
are well supplied with orders. Messrs. Redhead and Softly, South 
Shields, have an iron barque and three clinker-built steam tugs 
ready for launching, and that firm and Messrs. T. Hepple and 
and Son, Low Walker, are well supplied with orders. A steam- 
tug, the Usk, belonging to a North Shields firm, and intended to 
trade at Newport, built by Messrs. T. Kepple and Son, and the 
Flying Dutchman, built by Mr. R. J. Marshall for the Clyde 
have made satisfactory trial trips. There is a rather more cheer. 
ful feeling in the Cleveland iron trade. The screw steamer Sun- 
derland, built at Middlesbro’ in 1866 by Messrs. Candlish and Fox, 
and which cost £11,500, has been offered for sale; she was bought 
in at £8,000. 
_ The Lancashire and Yorkshire Railway Company has been 
inviting tenders for 2,600 tons of Bessemer steel rails, which will 
probably be taken by Sheffield houses. Sheffield trade has some- 
what improved of late. The steel trade remains good, the demand 
being principally confined to Bessemer steel rails and railway 
plant generally. The heavy iron trade has been somewhat 
languid. 

The orders on hand in manufactured iron in the South York- 
shire district are not extensive, and in most cases are only to meet 
immediate requirements, For railway materials the demand con- 
tinues brisk, more particularly for those manufactured of steel. 
The machine and casting shops continue pretty well employed. 
At Thorncliffe there are some fair orders on hand, for gas and 
water pipes ; at Parkgate there has been a fsir business in boiler 
plates and hoops, but little has been doing in rails. The steel 
houses generally are pretty well off for orders. The coal trade of 
the district is quiet. 

Mr. Cox of Leicester has contracted for new engine sheds, &c., 
proposed to be erected near Wellingborough for the Midland Rail 
way Company. 

The Bradford town council has decided to advance the salary 
of Mr. Gott, the borough surveyor, from £400 to £700 per an- 
num. 

Mr Graves, M.P., in a letter addressed to the Liverpool Chambe: 
of Commerce, gives in his adhesion to the assumption by the 
Government of the telegraphic lines of the country. 

On the 25th of March a fatal accident occurred at the Duke of 
Norfolk’s colliery, Attercliffe, near Sheffield, by which two sinkers 
who were descending the mine were killed. They had been lowered 
about half way down the shaft when suddenly the engine was re- 
versed, and the tub was drawn up to the beam, causing the rope to 
break and the two men to fall down the pit. At the inquest it 
was proved that the accident was owing to the fact that the engine- 
man, Amos Fox, was asleep instead of attending to his duties, but 
the jury passed no censure upon him although they were directed 
by the coroner to give a verdict which would put him on his tria 
for manslaughter. Fox has since been charged at the Sheffield 
The 
defendant, who had previously borne a good character, pleaded 
guilty and was ordered to pay a fine of £2 and costs. 

A public meeting of the miners of the Oldham, Ashton, Poyn- 
ton, and Whaley district was held on Monday, at Oldham, for the 
purpose of considering the Master and Servant Bill now before 
Parliament, the question of trades’ unions and the action of the 
royal commission, and other matters affectingthe body. <A reso- 
lution was adopted, calling on the members for the borough to 





| support the Master and Servant Bill. 


PRICES CURRENT OF METALS. 










































1867. 1866. 
COPPER --British—cake andtile, £ 8. d. £3. d| £8. d. £ 8. d. 
PCr tON cecccccececcecee | 80 0 0.. 81 09 0 85 0 0.. 86 0 0 
Best selected. ....++. 0 0.. 82 0 O} 87 O 0.. 89 
0 0.. 84 0 0; 909 0 0.. 91 0 0 
0 0..909 0 0 95 0 0..9% 0 0 
0 0.. 88 O 0} 810 0..99 0 0 

North American ....00. 00.000 000. 00 0 

Spanish Cake ..cccccccccess 73 0 0.. 74 0 0} 89 0 0.. 09 0 O 

Slab. for prod. 96 percent. ..{| 79 0 0..80 0 0} 000... 00 0 

YELLOW METAL, per !>. 007 0 07 00 7 #+0O 8 

BON, Pig in Scotiand, ton 213 7}cash | 216 6 cash. 

Bar, Welsh, in London .. 615 0. 70 0} 710 0. 715 0 
Wales...coc.e| 5 0 0... 6 5 0] 615 0.. 0 0 O 
Staffordshire..| 710 0.. 715 0} 810 0... 815 0 

Rail, in Wales .cccccccccccee| 6 0 01. 6 5 0] 615 0... 0 0 0 

Sheets, singlein London ....| 610 0.. 0 0 0) 1010 0.4. 0 0 0 

Hoops, first quality.......0..| 810 0.. 0 0 0) 910 0.. 915 0 

Nallrods..ccccscccccceseosee| 710 0.. 0 9 OF B10 0. 815 0 

Swedish .sccscees ecocccese | 10 5 0.. 1010 0} 11 5 0. 1115 0 

LEAD, Pig, Foreign, per ton.... | 1915 0.. 0 0 0| 20 5 6, 2010 0 
English, W. B..ccccccccccccs | 21 17 6.. 22 0 0) 22:10 0., 2215 6 
| 20 0 0., 20 5 0] at 0 0. 21 7 O 
oo | 15 0.0. 91 0 0] 23 0 6. 0 0 @ 
~|8@ 60. 060 01% 6 6. 0 6 0 
-| 31 0 0., 21 5 0) 22 5 0., 2219 0 
29 0 0.. 2910 0} 3110 0.. 32 0 0 
128 0 0.. 30 0 0] 3l O 0., 3210 0 
125 0 0. 0 0 0} 2415 0.. 25 9 0 
QUICKSILVER, per bot. cecccese 1617 0. 0 0 0| 700. 000 
SPELTER, Silesian, per ton......| 21 0 0.. 0 0 0| 2015 0., 21 0 9 
English sheet .sccccccccscee | 2610 0..27 0 0} 000... 00 0 
White zinc, powder..........| 9 0 0.. 00 6) 000... 00 0 
STEEL, Swedish faggot ........| 9 0 0.. 0 0 0) 000.. 0 0 0 
Eiticscccedetieoscecseesses | © OS Bie 8 9 HS Sb Be 1696 0 
TIN, Banca, per CWt secsecooee| 411 0. 41110) 316 0.. 0 0 0 
Straits, fine—cash .eocccooee| 4 5 % 9 0 Of 315 01. 316 0 
Prompt 3 months .....06.| 4 510.. 4 6 0) 317 0.. 000 
English DIOCKS ..seccccscoeee| 4 8 O. 49 0) 45 0. 0:0 8 
MD cecccseceseoessocecen | 6 9 Goo 4 OL 6 6 Ge 8 8 D 
Refined, in blocks......s00.| 411 0.. 412 0) 48 0. 00 0 
sheets 
146. 16 6 185 0. 1 6 0 
110 6.. 112 6] 111 0... 112 0 
110 0.. Lil 6) 110 6. LI 6 
OE Eicecoccesessecsoesccs | 8H Ge 1H GIS Ge 1H SC 
PRICES CURRENT OF TIMBER. 
1866. 18867. 1966, 
£s £5. | Perload— ae0a6€e4,@6 @ @ 
11 10 12 10 | Yel. pine, per reduced ©. 
354 Canada, Ist quality 17 01910 17 10 20 © 
0} 215 310 | 2nd do... 12 913 0 12101410 
0} 0 0 0 © || Archangel, yellow. 111) 12 0 12 018 1" 
0} 5 0 510 | St. Petersburg yel.. 1010 14 0 101012 0 
10] 4 5 415 || Finland ........ 8 0 9 0) 8 O10 U0 
0 0008 Memel ..... e 0080 0) oo0or 
©} 310 5 0 || Gothenburg, yel... 8191010) 9 O11 
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THE FRENCH INTERNATIONAL EXHIBITION. 

Tue French possess an excellent word, to which we have 
no precise equivalent in English, expressive of such broad 
treatment of a subject as shall either serve for the intro- 
duction of such as shall be more full and special, or shall 
answer as a sort of fingerpost or index to one who wishes 
to acquire minute and special information for himself 
in the most rapid and easy manner. 

The word “ generalités,” neither means skin deep smat- 
tering nor mere gossip, nor yet views whose breadth is due 
to inductive generalisation, but something wholly different 
from all these, and with a certain tinge of the latter cha- 
racter. Salient facts, stated no further than need be for 
the object in hand, but chosen individually, and in chief 
referred to in those aspects that shall suggest thoughts or 
infer conclusions in themselves, neither very self-evident 
nor barren in ulterior reasoning for the reader himself, 
form the body and the soul, so to say, of “ generalités.” 
Were it not that the word is as yet not naturalised 
amongst us, as it or some equivalent must soon be, we 
should be much disposed to —_ it for the title of one 
class of the articles presented by us in relation to 
the Paris Exhibition; articles which in many ways are 
the opposite of those which aim at the careful and ex- 
haustive treatment, descriptive and critical, of a single sub- 
ject such as that of the three great French iron viaducts at 
present being treated of by us. 

Well, let the present be a paper of “ generalités.” 

The well instructed English engineer—who examines 
the grand display of models, methods and designs, tools 
and appliances, maps, sections, and records, that display 
so beautifully aud so well the immense progress and great 
achievements of later years of civil engineering in France 
—is pretty certain to find a somewhat undue feeling of 
smallness and national self-abasement come over him at 
first; and this will only be the more acute in proportion 
as his own knowledge of the vast range of subjects com- 
prised in civil engineering proper is more enlarged and 
more precise—as the wise Jewish king is said to have 
said: “The fool passeth by and seeth not, but the wise 
man considereth ”—here as everywhere. 

It is only when a very wide and clear acquaintance 
with the civil engineering, both of France and England, 
in their ¢ota/ities, is at our command that we are 
able not only to have our intellects addressed by what 
we sce before us in the Exhibition of works done and 
how done—but to consider the relation that these bear to 
all the engineering works of France for some centuries 
past let us confine ourselves to two, pour fixer les ideés) in 
amount and in kind, and to compare all this with the 
totality of the works of our own country for the same 
period—including in Great Britain our works in India, 
China, Mauritius, and our other island fortalices and 
stations scattered throughout the world, Australia, New 
Zealand, North America, &c., that we find our hearts re- 





so 


vive, and we begin to form more adequate and more true | 


notions as to what we have done and what we are capable 
of doing as compared with our admirable friends, the 
French. 

The fact is, that partly through the accidental concomi- 
tants of the existing situation—ie. of the Exhibition 
partly as a result of their governmental system, and partly 
because France loves admiration, and to stand forth glo- 
riously in the world’s great eye—upon the whole, we 
English are at a disadvantage as respects the first; 
disgracefully deticient in system and organisation as regards 
the second, and by habit and natural phlegm singularly 
apathetic as respects the last. It results that other nations, 
and above all France, oceupy a positioa in the Exhibi- 
tion itself of such predominance as is very likely to convey 
a very erroneous impression to the superficial observer of 
the relative importances of their and of our developments 
and industries in civil engineering and in other depart- 
ments. We can’t, for example, pack up our ten or twelve 
thousand miles of British railways alone, and show to the 
world their millions of cubic yards of cutting and filling; 
their millions of tons of iron; their tens of thousands of 
bridges, viaducts, culverts, and what not, to say nothing 
of Indian lines, and Indian “barrages,” and irrigations, and 
waterworks, and so forth. 

We cannot coil up the world’s girth some twenty times 
round, of our telegraph wires and cables, and pile them up 
in the “parc,” for monsieur, and mynheer, and senhor to 
wonder at and get stupified by the tangible weight and 
size of “Jean Bool;”’ but we might have produced some 
models of our greatest civil engineering special works. 
We might have had on a great scale well-executed maps 
in relie/, showing the immense network of our canals and 
railways in the British Islands—of our coast-lights and 
harbours and so forth; and we might have well occupied 
the space upon some more of the window-blinds put up by 
the British executive by statistical tables of what we have 
done by the might of men’s hands, and by the higher 
power of the brain of their leaders—our “kings of men” 
—in producing these. We might have worthily shown in 
models our world-spread net of telegraphy—this and much 
more of the sort besides. We have not done so, nor even 
attempted to do so; and that, it is but just to say, not from 
any fault in the British executive, but because there exists 
no governmental organisation having a suflicient basis to 
have put the machinery in motion that would have 
been indispensable to any adequate display of our 
own civil engineering results; and in the absence of that 
—without any substitute for it, except what the British 
executivecan supply 
scarce articulate creation, had anything of the sort been 
proposed as emanating from the British executive in 


all probability would have refused the necessary funds, | 
from a dim, but not ill-founded notion, that, for want of 


such adequate organisation, knowledge, and “perception of 
the situation” in high quarters, the money would most 


likely be wasted. The upshot of all, however come about, is | 


that Great Britain can scarcely be said to show anything 
in the way of civil engineering, whereas, in this, as in 
everything else,.France, and in less degree some of the 
other nations that stand nearest to us in civilisation, which 


Parliament, like a great unwieldy and | 


HE ENGINEER. 


: 


and shown well, pretty nearly all that they have to show. 

This is equally true of other and very diverse depart- 
ments as it is of civil engineering. A man competent to 
judge of textile manufactures, for example, but who, we 
may suppose, knew nothing of the actual relational de- 
velopments of such throughout the world, might come to 
the conclusion, from the Exhibition, that France and 
Belgium were the greatest spinning and weaving 
countries in the world, and that England was nowhere. 
And such an impression would be powerfully confirmed 
when the observer saw in the Belgian regions large 
volumes published for the scientific special instruction of 
the elevés of a College exclusively devoted to instruction in the 
principles of weaving in all its multitudinous and compli- 
cated details, leading to its wonderful and beautiful re- 
sults in tissues more glorious than any that Solomon in all 
his glory was ever arrayed in. 

Again, how very inadequate a notion of the rela- 
| tive importance of our iron manufactures, or of the 
| place they occupy in the foremost ranks of progress, 
; would an accomplished metallurgist derive from the Exhi- 
bition alone, if he were quite ignorant of what has gone on 
in England during the last twenty years, and had nothing 
to guide him but the relative displays of first products in 
| iron ores and fuel by ourselves and by France, Belgium, 





Germany, Austria, and Sweden. Not only have these coun- 
tries, excluding in some degree Prussia, who has not 
shown all her strength, put their “best legs foremost,” 
while we English and Scotch have not even tried or cared 
to doso; but what is not obvious, except to the man who 
is himself well up to the actual state of iron manufacture 
all over the oil, there are great tracks of improvement 
and advance that have of late years taken place amongst 
us that would be extremely difficult, if not impossible, ade- 
quately to expose, expound, expositionise—no verb gives 
all the meaning—at an Exhibition like this. 

For example, we have made vast advances in the con- 
struction and use of the blast furnace during the last 
quarter century—not to speak of “hot blast,” in which we 
were and are the leaders, and in which the nations of the 
Continent have merely been our imitators, with improve- 
ments accompanying, we admit—we have made immense 
advances in the forms of blast furnaces, and have en/arged 
their dimensions to 7O0ft. to S8Oft. in height, a size that 
would have seemed fabulous but a few years back, and 
which is still almost unknown out of those South Wales and 
Cleveland districts that first gave birth to these portentous 
towers full of white-hot fuel and liquefied minerals, 
rivalling in diameter the craters of some volcanoes, and 
higher than most buildings in London, with tons of fuel 
dissipated into gases and changed into “chemical work ” 
by tons of air roaring through the igneous column per 
minute. 

These and their own results in the reduced cost per ton 
of the floods of liquid iron that they daily pour forth 
might have been shown—perhaps quite adequately—by 
| good models and drawings, accompanied by metallurgic 
and statistic tables and notices. 

3ut what has called these improvements into existence 
mainly has been the discovery and the eminently satisfac- 
tory working of the inexhaustible mass of that most pecu- 
liar and valuable iron ore, the Cleveland ironstone. 

What models, what tables, what exhibitional power 
could adequately represent or do justice to the influence 
upon the British iron trade of these Cleveland ores and 
Cleveland blast furnaces present and in prospect ? 

We might largely multiply illustrations not only from 
metallurgic sources but from many others, but we must 
forbear. 

We come to this, however, that in very many respects 
and aspects the popular notion to be derived from inter- 
national Exhibitions as to the relative positions in the 
nations in the race of advancement, and of the power 
whick this underlies, is very likely to be much astray from 
the truth, and that even the conclusions of the expert will 
require much cautious weighing and comparison in diverse 
lights before he may with assurance present them to the 
world at large as safe, solid, and good foundations upon 
which the capitalist and the manufacturer or the engineer 
| may operate, and upon which the legislator may best act 
| 





his part. That important part is more, as we comprehend 
it, than England commonly understands. Liberty, free 
and unfettered trade, the recognition practically of the 
right, the actual necessity for imparting the power to each 
man to wield the might of his mind of its immaterial 
capital, knowledge and science; of its self-denial and in- 
dustry; of the force and cunning of his right hand; 
the sweat of brain and brow, as best he sees 
for those dearest, best to him. These, as we all see 
in England, are, indeed, the broad and firm plinths 
upon which the fabric of a nation’s industry must rest, 
and without which, if trade do not languish and commerce 
die—it can only be because of the exceptional force of some 
great local natural advantage, or the irrepressible energy 
of such a generation as now and then breaks through all 
nets, of mistakes or the ignorance of rulers, and makes a 
freedom for itself—such as Alsace did after it became in- 
corporate with France. 

But that is not all—as we do not see in England. The 
legislator’s part goes further. To freedom must be added 
control in those things which, being no individual’s sole 
| interest or business, would otherwise become abuses, evils, 
| hindrances to all; and also the great machinery for educa- 
tion in its fullest and most real sense. 

In proportion as the State comprehends its part and 
adequately fulfils its duties in these respects must neces- 
sarily result such a machinery of government as shall, 
without interfering with the just liberties of either the 
nation or individual, ever exercise a vivifying and occa- 

sionally a directing influence that will often best be felt in 
' originating, in pointing out, as from an elevated point 
commanding a clear view and sufficient horizon of facts 
amongst things not being done by any, what might be done 
with nationa’ benefit, and cou’d be done with individual 
or collective advantage; or amongst many possibilities, 
proposed hy many minds and eager men, that which 





is power, have put their “best legs foremost,” and shown, | 








adequate knowledge, unbiassed by self-interest, pronounces 
st.” 

How lamentably short of this our existing parliamentary 
machinery of commissions and committees falls, let the 
late report of the Royal Railway Commission say— 
“ Parturiunt montes, nascetur ridicu!us mus ”—with a con- 


| clusion like the last chapter in “ Rasselas,” in which 
| nothing is concluded. As to State origination or intelli- 
| gent direction of enterprises, there is none—less than there 


ever was, indeed, in ourconstitutional history ; less than even 
there was in the war-harassed, poor, and heavily taxed 


| days of George II1., who, according to his lights, had a 


genuine notion that it was the part of a monarch to lead 
his people—not to lead them only as a legislative governor, 
or at the head of his armies or fleets, but seeing everything 
for himself, with all the aid and helps to truth and in- 
sight that the councils and organisations by the State 


| provided can afford him, and in the end to urge forward 


with the origination and the progress of the nation in its 
great industrial tasks the force of the personal influence of 
the man and the monarch. The difficulty, if not the im- 
possibility, of this being ever carried out under a female 
sovereign in any State—even though one with the mascu- 
line brain of Elizabeth—is one good reason for the Salique 
law by which our neighbours here abide. And whenever 
the impartial historian of future years shall come to write the 
history of England’s comparative progress in the mid period 
of this century as estimated by that of continental nations 
and America, it will be found that we have lost and are 
losing ground in the world’s race—both at home and in 
estimation as well as fact abroad—because all power, all 
action of an originative or directive character has come 
into absolute abeyance. During the mild and amiable 
reign of Queen Victoria English hearty loyalty aud respect 
for womanly grace and domestic virtues are none the less 
that they must not shut our eyes to the fact that the 
Queen, neither in person (which was not to be expected 
perhaps) nor through her ministers, has been upon any 
occasion felt in the worlds of national industry, enterprise. 
or education as a suggestive or originative force. Opening 
exhibitions, laying first stones of mausoleums, or memorials, 
or elliptic lecture halls at South Kensington are, we need 
scarcely say, not such originations as we refer to. It is matter 
of obvious fact that since the days of Sir Robert Peel's 
last ministry, if not earlier, the steadfast tendency of every 
administration when in office, no matter whether formed at 
the one side or the other of the arc of vibration of the party 
pendulum, has been, if possible, to originate nothing—let 
well alone—whether in legislation or in such industrial 
measures as leave their mark upon the world and upon a 
nation’s history. 

But progress in these latter wont stand still—is never 
well when let alone—must ever go forward and in right 
directions not always seen by individuals or associations 
—or it goes back, and then surely into wrong ones, *The 
exact opposite of this prevails in France, and whatever pre- 
judice or half knowledge may say in England about the 
deadening influence of despotic power, and the paralysis of 
industry which has again and again to be galvanised into 
the semblance of life by it, the facts are widely different as 
seen by those who are upon the spot, and have no Engtish 
party political blinkers on to prevent their seeing the truth. 

We must not descant too largely or too long on these 
relations between the state and the nature of that state's 
progress, but we will venture upon an illustration before 
leaving the subject. It is pretty well known that Lord 
Palmerston set his influence steadily to work against 
the project of the Suez Canal, possibly in some political 
aspects rightly enough, though the policy seemed narrow 
and scarce worthy of his just renown, especially so as the 
case made proved too much if Robert Stephenson was right, 
that physical considerations prevented the canal ever being 
made, there was an end of the matter. There was no more 
reason why that assumedly bad project should be stopped by 
the State, according to English notions, than that any othe: 
assumedly bad one—the London Chatham and Dover Rail- 
way, the threatened branches of the Midland, or the Thames 
Tunnel, which was actually helped through by the State in 
the end—should be stopped—fer we suppose it will scarcely 
be contended that, if money be wanted upon a bad, i.e., use- 
less project, it is quite the same whether it be wasted in 
Egypt or in England. So it seems Mr. Lesseps might 
have been permitted, on the premises of that day, to have 
got his capital if he could in England, and a wise 
Minister or monarch rightly advised as to the engineering 
view of the question, which we are by no means con- 
vinced Lord Palmerston was by R. Stephenson, would have 
originated measures for making common cause with France 





in the affair of the canal, and of securing by treaty our 
rights and powers to pass and repass through that, then 


our own part property, on our way to and from India. 

However, the obstructive policy prevailed as respected 
the canal. But another project for a great highway to 
India, by the Euphrates Valley Railway, had been 
broached before, and its advocates—among them Mr. C. P. 
Andrews, who, if not the originator, was one of the very 
earliest promoters, and has been in his never failing advo- 
cacy of it up to the present time, worthy of being called 
almost the Lesseps of the line—urged the importance of 
origination, with the impress and weight of Government 
approval, at least of the initiatory steps for the construc 
tion of that railway. 

It was urged, not only upon its own merits—as to which 
we think nothing has been exaggerated—but as the most 
fitting logical consequences of English policy as regards 
the Suez Canal. It was understood at the time that the 
Emperor of the French had expressed some disapprobation 
of the railway project. We do not enter into that; but if 
it were so, nothing was a more natural consequence of the 
policy pursued by England towards his project—the canal. 

The Euphrates Valley Railway was discountenanced— 
why, could not be told, unless it were that the canal had 
also been discountenanced. No wise origination or direc- 
tion of national energy arose in England as to either. 
What are the consequences now, after fifteen years? The 
railway remains as airy a dream as at its first conception- 
even its foster fathers have got tired of years of opposition 





454 


THE ENGINEER. 


May 24, 1867. 


See ED ep 








or inertia—but the Suez Canal is an entity, and in fair 
progress of becoming a real and completed work. Of this 
there seems to be no grounds for any reasonable doubt, 
allowing every possible latitude for predictable or presum- 
able disasters a/ter it shall have been completed fully from 
sea to sea, and al! possible latitude for exaggeration as to 
the statements oe of the amount and character of the 
portion of the work at this moment actually done. 
Enough has been done to prove to the world that it 
may believe in its possibility, and that belief once 
contirmed, the completion becomes a matter of certainty. 
the French make no secret now of what they have done, 
how they have done it, or what they are nowdoing. Ina 
separate annexe of high interest in the Exhibition park is 
collected in admirably clear and most elaborate display— 
by maps, sections, models in relief, and working models of 
all the tools and apparatus employed, with much more 
besides—a full, and, for anything that so far as we have 
been able to learn to the contrary and true display of the 
existing condition of this great work. We have but 
recently spoken to one who has been in a boat the whole 
way from sea to sea, a large portion of the transit being 
made in a steamboat drawing some feet of water. 

We shall return to the work itself; at present we do not 

vant to pursue its details; but we extract this moral or 
issue from all the circumstances. Assuming that the canal 
shall be completed, and that the limitless power of the 
steam dredger and other means shall compel it to keep 
open, one of the greatest highways of navigation in 
the world it unquestionably must become — what will 
be to us nationally the consequences of our English 
state crafts being of the “ do nothing” school, in place of 
that of wise direction and forceful origination on fit occa- 
sion, which is the policy and the practice of the Empire of 
France. Whether the Suez Canal be a complete success or 
not, it has already achieved the important result which 
eannot be reversed now, of powerfully increasing the pres- 
tige and the moral and material power of France in Egypt. 
She has enlarged the borders of her power there as she has 
done latterly all round the Mediterranean where English 
enterprise is scarcely heard of and certainly nothing 
thought of—only here in Egypt she has done it to greater 
purpose, for a greater stake, at a vaster expenditure, and 
with a wore definite and grand end in view. 

But should it prove a full success, what limits shall we 
be able then to set to the subsequent influence and weight 
of French power in Egypt? 

We miyht have been her partner, sharer of her glory as 
of her material benefits and returns ; while peace remains 
we shall have something perhaps of the latter upon sufer- 
ance—to the former we have not only no claim, but had 
best hide our heads for the part that “our great Anglo- 
Saxon enterprise” played in the attempt to “no go” the 
project. But peace cannot always 

** Spread forth her white plumed wings” 

over Europe; and whenever a complication shall arise 
which shall bring us ouce more face to face with the 
French as enemies—which those who see and know best 
aud most of those our neighbours and ancient kindred, 
and in part ancestors, will the most fervently pray may 
long be avertel—then we shall have to fight our way to 
India, through a country filled with the material elements 
of power, with the establishment—if not with the fortitied 
places—of an enemy possessing a water-way right through 
It for her fleets, and the power to attack the remotest 
regions of our Eastern Empire with the one hand, while 
with the other she, for a time at least, obstructs our suc- 
cours from our base in England. 

Which then would appear the wiser course of states- 
manship—let alone or wise origination? but if the latter, 
it involves the necessity of the existence with us of some- 
thing better as regards public works than the Board of 
Trade and the Office of works—and as regards the tech- 
nical education of the higher class that could make a 
ministry of works of an efficient sort useful something 
more—aipler, wiser, better based, and better led than the 
* Department of Science and Art ”—the department of, or 
department to which England fancies she has relegated 
worthily @’/ art and a@/l science, and takes no thought 
whether the husks that the swine do eat which her children 
are picking up at the roots of the tree of knowledge may 
not be such as may make them grow rather into swine than 
men, and womeu the mothers of men, and unfit them for 
ever for such mental guests as Science of any sort—much 
less Art truly so called, which is Beauty teaching through 
the imagination that which is true, and led by Science as 
her handmaid. In these things would that England might 
awake and know in good time the things that belong to 
her future peace and power. R. M. 











AGRICULTURAL IMPLEMENTS AT THE PARIS 
EXHIBITION. 

It was our intention to have left our notice of the 
agricultural shed and its contents till the trials of imple- 
ments at Billancourt and the Emperor’s farm had so far 
advanced as to enable us to take the whole subject to- 
gether, but as the state of the weather has considerably 


retarded out-door operations, and the steam ploughing | 


trials do not seem likely to come off at all from another 
cause, we think it better to give our readers an idea 
of what our English agricultural implement makers 
have sent into the Champs de Mars, and take them to 
Billancourt a few days hence, weather permitting. We 
are glad to be able to state generally that our display 
in this branch of mechanical engineering is quite unap- 
proached by any other exhibiting country. If we have 
to deplore the total absence of civil engineering from our 


exhibits, and if we must admit that in several branches of | 


mechanical engineering we are almost if not quite equalled 
by France and Germany, we can at least look with satis- 
faction on our agricultural displays, and on our exhibits 
of implements of war, and hear with pride the liberal 

laudits bestowed on them by foreign men of science. 


here is nothing which seems to strike them more than | 


the fact that England whilst continuing to produce more 
iron, more coal, more general machinery, and more textile 


same time advanced in the agricultural art far beyond the 
position of countries depending almost solely on agriculture, 
and displayed a productive energy and an amount of 
talent in the fabrication of war material which shows that, 
although her predilectiens are essentially peaceful, she has 
no notion of leaving herself wolivaiel Tn the fine arts 
also, thanks to the exertions of Mr. Cole and not a few of 
our artists and manufacturers, our material advance since 
1862 has been well represented at the French Exhibition. 
The English agricultural shed, as most of our readers 
are aware, is a long building occupying about a third of 
the southern side of the Champs de Mars. It runs behind 
most of the Oriental pavilions which we described last 
week. Being quite at the side of the park it required no 
external decoration, and internally the highly finished 
machinery, and the handsome stalls of some of the ex- | 
hibitors, have rendered any attempt at ornamenting | 





fabrics than all the rest of Europe put together, has at the | with one rope and one balance plough, i n which case of 


| necessity, one engine works at a time, as whilst it ig 


hauling the implement, the other is of course standing 
idle, whilst its drum is paying out. Messrs. Howard, on 
the contrary, employ two ropes and cultivators between 
their engines, but from the manner in which they are 
— there arise two objections which do not exist in the 

owler system, viz., the necessity of stopping the imple- 
ments half-way between the engines, a reversing the 
work so as to avoid ploughing the same ground twice over 
and the objectionable selvage or headland left down the 
middle of the field, in consequence of this necessity of 
working only half-way with each implement. The result 
is that although theoretically they ought to get over 
double the ground that can be covered by Fowler's system 
in practice, a portion of this gain.is lost from the fact that 
they must reverse twice as often, and a small! percentage 
of the ground covered is left uncultivated. We are much 


the building itself unnecessary, and it possesses the very | mistaken if a plan could not be devised for obviating the 


important advantage over almost all the other buildings 
—the main one not excepted—of being watertight, an ad- 
vantage which has been fully appreciated alike during our 
wet and windy spring by visitors and exhibitors. The 
side next the park is not boarded up, but protected by a 





disadvantages of both systems, and enabling a pair of 
engines to work two cultivators the entire length of the 
ground taken up, without either leaving one engine stand- 


j}ing idle or leaving any ground untouched in the whole 


width. Such an adaptation would be particularly valuable 


canvas curtain, which on fine days is raised, an arrange-| in new countries, where unlimited tracts of land are open 


ment which is of great advantage to the appearance of the 
exhibits. 

On entering the building at its western end the first | 
engine which presents itself is a well-finished 8-horse | 
portable, by Barrows and Carmichael, of Banbury. The | 
safety valves in this engine are placed directly over the 
cylinder, which is at the smoke box end, and the escape 
steam before the funnel circulates in a jacket round the 
cylinder. The governor has eight balls and a spiral spring 
round its spindle, fulfilling some of the functions of the 
weight in the Porter governor. The centre line of the 
cylinder and driving shaft is unusually high over the 
boiler, and the brackets of the shaft bearings seem rather 
light. Behind it is a large thrashing machine, made by | 
Underhill, of Newport, who also exhibits a traction engine, | 
not particularly remarkable for the finish of its workman- 
ship. The driving wheels of this engine are of peculiar, 
but of decidedly weak construction. Instead of being 
felloed and banded in the usual manner, they have the | 
' felloes arranged in a zigzag manner across the face of the 


wheel; each angle is supported by a spoke of 2tin. by 8in. | 


| iron, which is cast in the wheel boss. Each alternate 
spoke is set inwards and outwards, so as to catch the 


salient angles where the felloes meet, and the joint is | 


covered on the outside by a plate of bar iron bent on the 


flat to the form of the angle and meeting the next angle | 
plate at the centre of the felloe. The idea is, we presume, | 
to give a better bite on a soft road than is obtainable with | 


the ordinary wheel, but we are much mistaken if either the 
strength or workmanship in these wheels is calculated to 
give the principle a fair trial. In fact, taking the engine 
| altogether, we can only express our surprise at anyone 


venturing to exhibit it. On the left-hand side of the shed, | 


as we proceed, is a good two-cylinder portable by Fox, 
Walker, and Co., of Bristol, and opposite to it a very com- 
pact 4-horse portable thrashing machine, with horse 
driving gear, by Wallis, Haslam, and Co., of Basingstoke; 


near which isa dibble, by Frere and Co., of Loughborough. | 


We are now opposite Messrs. Roby’s stall, and need only 
say that the large portable engine and thrashing machine 
which they exhibit are in the best style of these celebrated 
makers. Brown and May come next, also with a portable 
thrasher, but of smaller size. There is no class of 
machinery which is so constantly before the public at ex- | 
hibitions as agricultural implements and engines, and tc 
the English reader their description and criticism has so 
often been presented that, except in the case of absolute 
novelty, we would almost owe them an apology for enter- 
ing on the subject. At this great Exhibition, however, 
although there is little or no novelty claimed for any of the 
exhibits put forward, we think it due to a class of manu- 
facturers who have so ably supported the credit of their 
country, to mention, as far as our space will permit, the 
names and exhibits of those who appear. Messrs. Riches 
and Watts, of Norwich, have an extensive display of their 
horizontal steel grinding mills, for beans, Indian corn, &c., 
and close to them is displayed an egg-hatcher, done up in 
scarlet cloth. The important exhibits of the Reading Iron- 
works Company are opposite to the egg-hatcher. It is 
almost unnecessary to say that their machinery is of first- 


of the condenser valve arrangements of which we shall give 


the driving shaft cranked in the piece. The whole of this 
engine is bolted on a plain bedplate, no lugs or brackets 
being used—a system which has long been adopted by 
Messrs. Barrett, Exall, and Andrewes and their successors, 
the present Reading Ironworks on ee All the 
working parts of this engine are steel, anc 

excellent ; and, above all, the price, £150, marked on it 
| is exceedingly moderate for a condensing engine of such 
| finish. They have also a fine 10-horse portable, without 
any other peculiarity than the cottaring of the driving 


might be a source of safety. Messrs. Turner, of Ipswich, 
| have near here a 5-horse portable, of fair average con- 
struction and finish; but we think their price, in com- 
parison with some of the others marked, is hardly 
likely to tempt purchasers. We now come to Messrs. 
Fowler's fine display of their special productions. 
They are not far separated from their friendly rivals Messrs. 
Howard, of Bedford, and the productions of both firms 
are already so well known to our readers that any- 
thing like description now would only be a work of 
supererogation. Their exhibits are both complete in 
every respect and well calculated to sustain both the 
reputation of their respective firms and of English agri- 
land machinery in general. They, however, show us 
nothing really new. The system of ploughing with two 
engines is pean illustrated by both firms. Messrs. 
Fowler still adhere to the system of using two engines 


a cut hereafter—is especially worthy of notice. It has a | 
12in. cylinder, 16in. stroke, double expansion valves, and | 


its proportions | 


shaft only on one bearing, which in cases of sudden strain | 


to the steam plough, where labour is scarce, where 
both it and the machinery employed must be made the 
most of; and where the simplicity of working with two 
engines has already led to the adoption of the systems 
thus put forward by our two leading firms for the pur- 
pose of simplifying to the utmost the operation of steam 
ploughing. Whilst speaking of Messrs. Fowler's stand in 
the agricultural shed we must take occasion to correct an 
‘error of description which we committed in our first 
week’s hurried description of the opening and 


‘contents of the building, respecting a small engine, 


with clip dram, which this firm exhibits in the 
machinery gallery. At that time it was unaccompanied 
by any explanation or descriptive label, but as now seen 
from an excellent photograph placed on the engine it is 


| intended for the canal or river towage of barges. The 


application of the clip drum and wire-rope to this purpose 
is the invention of Baron de Mesnil, of the Rue Royale, 
Brussels, Our readers are already cognisant of the Seine 
system of chain towage, and will easily appreciate the 
simplification of machinery and reduction of wear and 
tear which the substitution of a single clip drum for the 
two large five-coil chain drums on the Seine towing-boats 
will effect. We were disposed to doubt the durability of 
_ the wire rope, almost constantly immersed, as compared 
with the heavy chains now in use, but Messrs. Fowler 
assure us that they have practical data in confirmation 
of their opinion, that the wear and tear of the rope will be 
less than that of the chain. To return to the agricultural 
shed, before leaving the subject of steam ploughing we 
must express our regret that there seems no prospect of 
having practical trials in this matter at the French Exhibi- 
tion. Only one foreign ploughing engine has entered an 
appearance, that of M. Lotz, of Nantes, constructed with its 
drums on friction rollers round the barrel of the boiler, a 
plan tried long ago by Savory, and with which and its results 
our readers are already acquainted. ‘Che French engine, 
| with its vertical cylinders placed high above the boiler, 
‘though well made, is of a loose and ricketty design, 
and has failed to effect any noteworthy performance. 
The two English exhibiting firms are unwilling to undergo 
the heavy expense incident on a ploughing trial, for France 
has heretofore been a very barren field for their operations, 
and the French commission will not contribute towards the 
necessary outlay. 

Notwithstanding the extensive use which has been 
made of the steam plough in Eastern countries and in 
| some of our own colonies, it has not yet taken much root in 
Europe, and France, we believe, does not possess more than 
two or three sets of this machinery, the main obstacle to 
its introduction beimg the extensive subdivision of land 
common throughout the country. In one instance, however, 
in Provence, most certain success has been attained by M. 
Felix Geyrand in subsoil ploughing with Howard's culti- 
vator, at Pontoise, near Gréouls, Bas Alpes. A special com- 
mission was appointed at M. Geyraud’s request in February 
last, to inquire into the results of his ploughing operations, 
and the following are amongst the facts mentioned in their 
| very favourable report. 

At the surface in that part of Provence where M. Gey- 


: i 2-horse horizontal condensing engine— : ; 
class quality. A 12-horse ho * § engine— | rand’s operations are carried on there are only two or three 


inches of vegetable soil, immediately under which, for a 
| depth of several inches, is found a kind of calcarous conglo- 
merate, quite incapable of cultivation, and which can only 
be ploughed with six horses, to a depth of from Gin. to 8in 
| Below this isa dark heavy soil of valuable quality. Lands 
in this district in their natural state, without having had 
this lower soil brought to the surface by hand labour, are 
regarded as almost valueless, and the cost of the improve- 
ment has hitherto been almost equal to the fee simple of 
| the land, but the committee find that M. Geyraud is now 
| practically changing the face of the country at a cost of 
i about 500f. per hectare or £8 an English acre, by plough- 
ing, or rather trenching, to a depth of 194in., and turning 
| over at each stroke about the same width of land. The 
| great difficulty of the operation has, however, led to a mo- 
| dification of the ordinary system of working. M. Gey- 
| raud doubles the power and halves the speed of the instru- 
| ment by intervening a single block tackle between it and 
the engine, which is of 14-horse power; he further divides 
| his work into two parts, first breaking the ground with 
| the cultivator, and then turning up the subsoil with a 
| plough. 
A little further on than Messrs. Fowler’s stall is that of 
| Messrs. Marshall, of Gainsborough, who exhibit, besides a 
| thrashing machine, two engines, which are second to none 
'in the Exhibition in completeness and finish—one, a 
| 5-horse portable, which, though embodying no novelty, 
|! may, from its excellent proportions, be taken asa 
| model for a serviceable engine of its class; the other, an 
upright boiler stationary; with inverted cylinder, has the 
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crank-shaft bearings, which are necessarily near the bottom 
of the boiler, stayed off from it by a pair of boiler-plate 
brackets, which is a good modification of the ordinary 
method of bolting a cast-iron saddle directly on the boiler. 
In the first place, the jar of the working parts, which is 


often prejudicial to a boiler, is considerably diminished ; 
and in the next place, there is not the danger of the joints 
round the bolts which fasten the usual saddle becoming 





leaky. The centve line of the cylinder is slightly inclined 
to the axis of the boiler, so as to obtain the necessary dis- 
tance below for the brackets we allude to; the engine is, 
therefore, not strictly vertical. The boiler work in both 
these engines struck us as particularly good. Next to 
Messrs. Marshall's stand is the large collection of imple- 
ments shown by Ransome and Sims, of Ipswich, and here 
we meet with a novelty, which, although already in prac- 
tical application, has not previous to its appearance at this 
exhibition been prominently before the public. It con- 
sists in the application to the large thrashing machines 
manufactured by this firm, of a straw bruiser—we might 
almost call it raw masticator—and an apparatus for 
piling it after i has passed through the apparatus, It 
appears that in ma iy creat foreign corn-growlng countries 
the straw—Wlich is more nutritious, though, at the same 
time, harder and stronger than ours—is more extensively 
used for cattle feeding than is usual in England; but the 
primitive system of thrashing by treading out with cattle 
seemed a necessary preparation of the straw, as it could 
only be used by the animals as food after having been 
thoroughly broken under their feet. When first thrashing 
machines “were sent to the East, to Spain, and to South 
America, they did not make the progress that was expected 
on this account. In fact they left the straw too much 
uninjured for subsequent use as food, and cutting it with 
the ordinary straw-cutter was found to be worse than 
useless, as the short sharp chips in which strong 
straws issue from the cutter were ruinous to the 
mouths of the cattle. Messrs. Ransome and Sims have 
therefore adopted the plan of placing two wooden rollers 
immediately under the straw shakers at the back of their | 
machine. The upper of these rollers is armed with rows | 
of short knives placed spiraily on its circumference and | 
passing counter knives fixed in the frame of the machine. | 
The straw falling from the shakers is cut into lengths of | 
between one and two inches, and partially bruised by these | 
| 
| 








knives. It then falls on the lower roller, whizh is mounted 
similarly to the upper one, except that the knives in its 
case are replace pins, which, dragging the 
eut straw between themselves and the counter pins through 
which they work, bruise it into a kind of long soft chaff. 
As it leaves this lower roller the thoroughly broken straw 
istaken by a fan blast and driven up a tube 30ft. or 40ft. 
long, extending out from the machine. This tube can be 
raised or lowered at discretion, and is found to be a most 
convenient mode of piling this light material. Messrs. 
tansome aud Sims also exhibit a turn-wrest plough, in | 
which the gearing for raising the idle mould board is 
exceedingly ingenious and simple, but we fear it would be 
impossible to describe it apart from a sketch. It is the 
invention of Mr. Skelton, and has already been about two 
years in use, and has proved itself of much practical 
service. It excited quite a ferment amongst the French 
agriculturists at the Billancourt trial of horse ploughing, 
where Messrs. Howard and Ransome and Sims were far 
in advance of all competitors. Messrs, Ransome and Sims’ 
heautiful portab! has also some features which 
distinguish it from other engines of its class, such as the 
use of two pumps in supplying the boiler through a small 
tank water-heater placed in the smoke-box, one of them 
pumping the water into the heater and the other pumping 
from the heater into the boiler; by this means greater 
security of circulation is obtained, and a larger surface of 
heater may be used with safety than where a single pump 
only is emploved. In building the fire-boxes of their 
boilers intended for India and other places where very 
dirty water is often supplied, Messrs. Ransome and Sims 
do not rivet the lower edge of the fire-box and shell plates 
together as is usual, but intervene a forged plate or block 
of the requisite thickness for allowing water space, and 
bolt all three to-ether. The bottom angles of the water 
space are thus perfectly rectangular, and there are no | 
corners or crevices to hold the mud, which can be more 
easily scraped out. Their 10-horse portable is fitted with | 
double expansion gear, the eccentrics of the outer valve 
being accurately graduated for setting to the required 
degree of expansion. We have seen a most perfect diagram 
from this envine working at 148 revolutions a minute with 
80 1b. steam, cut off at one-fifth stroke. Messrs. Ransome 
and Sims also exhibit a large and well-finished agricultural 
traction engine driven by gearing, and having the steering 
wheel brought to the rear of the engine. From the general 
arrangement of the gallery all the engines and large 
machinery are placed. 

We find on our left hand, therefore, a long display of 
the smaller agricultural implements, such as horse rakes, 
dibbles, straw cutters, oat bruisers, lawn mowers, as well 
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BRIDGE OVER THE INN NEAR PASSAU. 


Tue Passau-Wels-Vienna Railway, which forms a part of the 
Kaiserin-Elisabetha line, crosses the river Inn a short distance 
above the town of Passau. At that place the Inn is reduced to 
somewhat less than the half of its ordinary width by rocks which 
project from both sides nearly straight into the valley of the | 
river, and so forming here the most suitable spot for a bridge, | 
so far at least as length or width of span are concerned. On the 
other side these projecting rocks cause some disadvantage. The 
river Inn at Passau is nearly as large as the Danube, into which 
it discharges its waters, and so reaches, through the reduction in 


| width, a depth of 34ft.—1lft.°= 0°29185m.—below low water; 


— —_________- = 


constructed for two lines of rails, but only one is used at present. 
The calculations of the construction were based on the suppo- 
sition of a load of 21 ewt. per foot (1 ewt. equals 50 kilos.), thus 
producing a strain of 85 cwt. to 105 cwt. per square inch on the 
compressed parts, or about 115 ewt. to 120 ewt. on those parts 
which have to resist tensile strain. The maximum load on a cross 
girder was taken at 500 cwt., or 85 cwt. per square inch. There 
are 6450 ewt. of wrought iron, and 87 cwt. of cast iron in the 
whoie construction. The cost of the iron bridge, including the 
necessary scaffulding required for erection, which was pretty con- 
siderable, amounted to about £11,100. The bridge was built by 


| Mr. T. M. Maffei, at his works at Regensburg, and was ready for 


trial, as stated above, at the end of August, 1861. The first 
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ior the same reason the speed of 
the water, which is very con- 





siderable, is still more increased. 
These circumstances would pre- 
sent great obstacles and difti- 
culties to the construction of a 
pier in the middle of the river, 
or would require great sums to 
make the pier secure against 
floods and the constant working 
of the water; besides this, careful 
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investigations on borings proved 
that the bed of the river at the 
spot cc nsists to a great depth of 
loose blocks, which would have 
to be removed in order to get a 
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safe giound for foundations. It 
was therefore resolved by the 
engineers to cross the river by 
means of one clear span of 311 ft. 
width; thus rendering it possible 
to build nearly the whole of the 
necessary foundations on solid 
rock above low water. 

Besides the general span there 


























are six smaller openings; one 
of 40ft. width on the right and five of 50ft. each on the left side 
of the river. These flood openings are built of stone; the piers, 


| as well as those of the large span, being made of granite, while 
| the arches consist of sandstone, of which material also the towers 


on the principal piers are constructed, All the stonework foun- 
were executed in the time from November 1860 to 
August 1861, at the end of which month also the iron bridge 
was finished and ready for trial. The iron structure of the | 
bridge consists of two main girders after the system of isoceles | 
triangle; the distance of top and bottom flanges being 28ft., } 
and the width of each mesh 14ft. The platform is carried by 
cross sleepers, which rest on longitudinal girders supported by 
cross girders, which are inserted every 14ft. The bridge was 


trial to which it was subjected was effected by running a train 
loaded with gravel over the bridge at different speeds, and also 
leaving it at rest for some time on the bridge; the train was 
somewhat longer than the bridge itself. The deflection observed 
hereby was 1‘7in., which adjusted itself again after the load was 
taken off so far as to leave 0°15in. deflected. After this trial 
three of the heaviest goods engines, weighing fifty tons each, in 
working order, were run over at different speeds, up to the 
highest that could be obtained, and the deflection observed on this 
occasion was l‘lin. Horizontal movements could not exactly be 
taken for the want of a thoroughly fixed point, but it was pretty 
nearly ascertained that they did not reach more than three- 
quarters of an inch. En ot 





Betcivm. -The shipments of coal from Belgium to France, 
amounted last year to 3,785,711 tons, as compared with 3,350,782 
tons in 1865, and 3,150,185 tons in 1864. The rolling mills pro- 
ducing plates have regained a little more activity of late, more 
particularly in the Liége group, and the workshops devoted to the 
construction of railway plant vom also received some orders. The 


as wire fencing and gates, exhibited by a number of | pig iron trade continues dull. 


English firms, including Messrs. Richmond and Chandler, 
W. Smith, of Kettering; Hill and Smith, of Brierley Hill; 
Ball and Sons, Rothwell, Greening, Brown and Co., and 
Shanks. In the middle of them all is an agricultural 


engine, conspicuously labelled as “Allen’s double-expansion | the Quai de Billy, on the opposite side of the Seine. 
We fail, however, to see’any likeness which | Prince Napoleon, accompanied by Admiral de la Ronciére le 


engine,” 
would lead us to suppose it in any way related to “the 
Allen engine.” It has a very large cylinder in proportion 
to the boiler, and only one eccentric; but we presume the 
governor to be connected with a slide on the back of the 
valve, and to operate by varying the cut-off. 
tubulous boiler, by Green, and a set of his water-heater 
pipe scraping apparatus—the same, we presume, as is 


A cast iron | 


applied at the English hoiler-house—are also shown on this | 


side of the agricultural shed. Our space will not permit 
of our proceeding further with our subject this week, but 
we hope to finish this building next week, and give our 
readers some account of what is to be seen at Billan- 
court, besides proceeding with the American and German 
annexes, 


AN interesting experiment with an omnibus drawn by steam on 
common roads has just taken place in Paris. A small locomotive, 
named the Lormenjat, of 25-horse power, and linked to a vehicle 
containing places for twenty-six persons, left the Exhibition 
building about half-past two in the afternoon and ee to 

here 


Noury, and other persons took their seats in the omnibus, which 
set out along the avenue which leads to the Place du Roi de Rome, 
ascending without difficulty the incline. On arriving at the 
summit of the rise, the vehicle set off at a speed o° | etween seven 
and eight miles an hour by the Avenue de l'Eimpereur to the Porte 
de la Muette, where it entered the Bois de Boulogne, passing with 
the greatest facility amidst the line of carriages along the banks of 
the lakes at the hour most frequented, and after describing circles 
within an exceedingly limited space, desceuded from the avenue to 
the Ponte de Alma. Prince Napoleon expressed his satisfaction 
to the inventor and to the directors of the New Messageries 4 
Vapeur Company, by which these vehicles are to be worked in the 
provinces for the conveyance of passengers. 

THE GOVERNMENT WHITWORTH, —By a return relative to army 
Whitworth rifles published this morning we are informed that 
steel barrels for short Whitworth’s have been manufactured by 





and Sons, Sheffield, have made 1540 barrels at £1 2s. 2d.; Corn- 
forth, of the same place, 1391 at £1 2s. 5d.; Messrs. Berger, of 
Witten, Westphalia, have made 3678 at £1 4s. 6d.; and Messrs, 
Whitworth and Co., of Sheffield, have made 1497 at £3 4s. 4d. 
A hundred barrels of Messrs, Whitworth and Co.’s make have also 
been examined and passed at the Enfield Small Arms manufactory. 
The above cost includes the wages, the value of the material, the 
back and front sights, nipple, and breech screw. The reports of 
officers commanding regiments or battalions to whom the Whitworth 
rifles were issued respecting the efficiency of these rifles for the 
service are very long, but the following is the gist of the 
opinions they express. Since 1857 six different kinds of 
rifles have been issued for trial — namely, the Brunswick Minié, 
short Enfield, naval, Westley-Richards, and now the Whitworth. 
The 60th Rifles seem to like the latter the least of all, but their 
complaints are exceptional; they, however, comprise, and may be 
taken as a sample of the defects found by other regiments. The 
rifle is found fault with because of the liability of the locks and 
nipples to get out of order, the latter especially during rapid 
firing, through the melting of the platina ring at the base of the 
touch-ho'e. The ammunition is complained of as being too 
delicate and complicated in construction for a:tive service. It is 
too long fur the pouches, and the lubricating mixture placed at 
the base of the bullet is apt to adhere to and harden on the sides 
of the barrel, and thus cause a difficulty in loading. On the other 
hand, the greater part of the regiments expressed themselves as 
satisfied with the weapon. There have been but few misfires; the 
figure of merit is satisfactory, the lower trajectory than other 
rifles renders less felt the disadvantages consequent upon ill- 
judged distances, and the liability to fouling is small, while the 
velocity and power of penetration are such as to commend the 


four different firms at a cost per finished barrel as follows:—Frith ' Whitworth as a serviceable military weapon.—Pall Mall Gazette. 
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THE PARIS EXHIBITION—SIX-TON PORTABLE STEAM CRANE. 


BY MESSRS. SHANKS AND SON, DEN’S IRON WORKS, ARBROATH, N, B, 
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In THE ENGINEER for April 26th we described and illustrated 
@ large number of the steam cranes at the Paris Exhibition; 
among those not illustrated was the crane by Messrs. Shanks 
and Son, shown in the accompanying engravings. The crane has 
been in operation in the British section of the Paris Exhibition 
since the Cusine of February last; for about four weeksit was the 

steam crane employed at the Paris Exhibition, and during 





this period and till the end of March, it has been constantly at | the sides of the carriage are bolted two strong] ike | 


work unloading the heavy goods in the British department. It 
is not more than the crane deserves to state that during this time, 
notwithstanding its constant employment, it has never had the 
slightest mishap or accident to interfere with its working in 


any way. The crane is mounted on a strong wrought iron | t t 
i | column, around which the crane swings. The framing consists of 


carriage with chilled wheels suitable for the 4ft. 8jin. gauge. To 





brackets or wings, between which a platform can be lai 
weighted to act as a counterpoise, and to enable the crane to; take 
the same lift across with as much safety as in the long way of the 
carriage. A cast iron soleplate of ample strength is secu 
bolted to the carriage: to the centre of this soleplate is fixed a 
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two sides, between which are bolted heavy iron frames, which move 
round on the central pillar. The boiler, tank, &c., ave also attached 
to this framework, and largely assist to counterbalance the load. 
The jib consists of two strong oak beams bound together, the 
radius of which is adjustable by a worm and wheel. The boiler 
is multitubular, with an internal firebox, and contains 162 square 
feet of heating surface. It is provided with two safety valves, 
one of which is locked up; these valves are weighted to 60 Ib. per 
square inch. The chimney is hinged to the smoke box to facili- 
tate the cleaning of the tubes. The engine has two cylinders 7in. 
diameter and 10in. stroke. It is fitted with link motion. The 
valve rods are carried through the casing, the extreme ends of 
the rods working into brass bushes, which give them a much 
steadier motion when reversing quickly. The crane barrel is 
driven by a spur wheel and pinion; a powerful friction brake for 
lowering is also provided, and worked by the foot. All the handles 
for starting, reversing, Xc., are conveniently arranged, and of easy 
access. The swinging motion is performed by steam, the arrange- 
ment being as follows:—A cast malleable wormwheel is securely 
fixed to bottom of the central pillar, which gears with a worm 
shaft. This shaft is worked by two wheels. has large bearings, 
and is otherwise of ample strength. Theclutch on the tarrel sha‘t, 
which is of cast iron, malleable where geared with the spur wheel, 
makes the crane swing in either direction, the motion being 
altered by the reversing lever—all the bearings are brass. The 
pump is provided with a brass plunger, brass valves, brass feed 
cock, and is supplied from a tank on the footplate, the level of the 
water in which is above the pump, which invariably keeps the 
latter in good working order. All the necessary details to make the 
engine and boiler complete are provided. In our engravings 
separate drawings of many of the details are supplied. 


CAPITAL v. LABOUR. 


the bad business done by his employcr, so the fund from which 
alone high wages can be obtained is the profit of the capitalist. 
If we look to the rate of profit indicated by the figures in each 
space of the annexed table, the various branches of production 
will stand in a position with regard to each other in some 
measure thus :— 


> Shi Mi 
Mining. Engineering. ng F wen ag Shops. 
10 20 30 40 50 


The figures indicating various proportional rates of profit are, of 
course, arbitrary; but we must acknowledge that the engineer 
has the better prospect of profit when mines are cheaply worked, 
as also the millowner when his machinery and the cost of trans- 
port cost him little. The distributing shops may represent all the 
handicraft trades that depend upon the perfection of the other 
processes, both for supplies to distribute and for savings where- 
with to form the fund required for increasing production. It is 
not necessary that the miner’s protits should be less than those of 
the engineer and millowner—although there is so great a difference 
in the rate of each—the important point to be adhered to being 
that in any of the primary processes this amount can only be 
increased by lowering the rate. 

The amount would diminish if the rate were raised, because the 
sale would fall off in a more rapid proportion thon the price could 
be augmented. Of course the ae the rate of profit the larger 
will be each establishment where the organisation of industry is 
well understood. A similar table to the foregoing will serve 
to illustrate the position that one manufacturing process stands 
with regard to the others, thus :— 

Engi ing. Moulding Turning 

Cotton Milling. Cleaning. and 
Planing. 
Roving. 

An increased efficiency imparted to the labour used in any of these 
pr re-acts upon the rest and stimulates all. Any saving in 


Fitting. Polishing. 
Spinning. Weaving. 








THE skill and pertinacity with which alt resp g 
the rights of employers and employed are carried on, would, if 
transferred to the field where the universal enemy sloth lies coiled 
up within the wall of protection, soon furnish the means of re- 
storing harmony, with the growth of wealth, independence, and in- 


moulding, or in cleaning and in roving cotton, would create a 
greater proportionate demand for hands in the later processes than 
were previously required, for the simple reason that the improve- 
ment, having reduced the cost of production, would increase the 
d i for the object produced. 





telligence. The point, therefore, which is to be ed is the 
“theory of wages.” The profits in trade being the fund to be 
divided between masters a workmen, can only rise when wages 
are at a fair and moderate fixed standard, and not only will the 
masters be benefitted but in a like ratio the operative. If the 
worknan assist in forwarding improvements in manufactures, as 
a consumer he receives material benefit by being able to purchase 
at a cheaper rate than heretofore, and the operative too frequently 
confounds the rate with the amount of wages and profits. Profits, 
therefore, form the fund out of which wages are to be drawn. 
Now the manufacturer, the ‘railway company, &c., are equally 
called upon to perform certain improvements for the good of the 
commonwealth, by carrying passengers and goods cheaply in the 
one case, and in the others by rendering the articles in daily use 
attainable by the poor labourer as well as the nobleman. In manu- 
facturing industry the number of objects must be produced on an 
extensive scale in order to secure their general consumption, and it 
is to the capitalists that we then resort—to men whose industry 
has created, and whose enterprising spirit prompts them to ven- 
ture a large accumulated property, must we look to take this upon 
themselves. They alone can reluce their rate to augment their 
amount of profit ; and we know that by fcllowing this plan abun- 
dance is universally diffused. Both money and land are capit | 
when employed to assist reproduction. Buta serious distinction 
has to be drawn between land and buildings or machinery. Land 
can be applied to all purposes. It can be planted, tilled, grazed, 


The operatives complain that it is hard for them to be dependent 
on the good will and abilities of the capitalist for the means of 
using their power effectively. The answer to this is ** that their 
power really only lies in their intelligence. Their arms are only 
substitutes for machinery until inventions supersede them. We 
would here not be mistaken: men do not become dispensable 
generally by the introduction of improved machinery, their occu- 
pation is simply changed; their task is elevated, their share of 
profit is enlarged, and the community benefitted thereby. Even 
skill in hand manipulation is now superseded by improvements in 
machinery, as manual labour is. The most skilful hand could not 
accomplish the accuracy of copies that machinery effects. The 
exact thickness of bars or the precision of threads, the correct 
spread of colours, independent of the true calculation of time, 
can only be attained satisfactorily by machinery. No coining 
engine will produce a medal so exact as can be obtained by the 
galvanic process. 

But some may declare that we are taking away from the 
operative all claim upon the interests of employers ; that we 
are destroying all the distinctions that study and diligence 
raise up for reward of the good, steady workman. No, we are not 
doing this, we are only calling attention to those qualities in man 
which machinery cannot supersede—to that power which is ex- 

lusively his own—to the value of his reason and his intelligence. 
The extending scale, upon which all processes have to be performed, 
the exact with which copies are multiplied, open for the 





or built upon. The landlord’s interest is involved in the 
of all industrial undertakings, and he is most deeply concerned in 
the rise and spread of towns, cities, and villages. The landlord, who 
feels all the responsibility attaching to his position, is advan- 
tageously placed when compared with the manufacturer. The land- 
lord should, in all phases of progress be looked to by his fellow- 
citizens as their natural ally, their encourager, and friend. This 
nosition, however, does not result from his merely owning the 
lind ; it — can only be gained by his applying it to the proper 
use. The landowner’s test is also an intellectual one. His posses- 
sions, under circumstances of free competition, will only be valuable 
where intelligence is exerted, and then they will be more valuable 
than any other. But the manufacturer’s investment represents 
usually only one phase of industry. The concentration of intel- 
ligence upon manufacturing processes perpetually endangers his 
hold upon our wants. New inventions unexpectedly supersede 
the most approved methods, and, as a rule, any engine or mani- 
pulation is only valued in the current estimate, at three years’ 
purchase. In the risk arising from rival skill the operative is only 
concerned as a gainin: party. A new invention, if successful, 
demands hands:to work it, and if it is altogether so triumphant as 
to supersede its predecessors, the market being extended by it, the 
amount both ‘of wages and of profits increases, although their 
rate may fall. The operative does not share the risk arising from 
such occurrences to the full extent by any means. 

But there are, no doubt, risks which the operative shares with 
his employer; these are all such as spring from bad legislation or 
the disturbance of social order at home; as, for instance, in Ireland 
at this moment. Again, whole branches of our trade find their 
markets destroyed or limited by foreign competition. Our glass- 
works pruduce none of the beautiful coloured glass that is now so 
common in Austria and Germany. But we must admit the excise 
laws have hitherto prohibited it. In Austria a direct tax is levied on 
traders and manufacturers of all kinds, varying in large towns 
fron £.0 to £150 per annumn—levied for the mere privilege of 
being industrious. A very natural result of such taxation, 
coupled with delays in licensing, is to discourage small beginners 
in trade. A curious decliration his been elicited by this state 
of things from the Austrian nobles and landowners respecting the 
value of manufactures for the landed interest, so that the greater 
part of the factories are carried on in their names—Count Salin, 
Prince Deitrichstein, and Prince Coburg, are ironfounders and 
engineers; Counts Bucquoy and Harrach are glass manufacturers, 
Baron Dalberg and numerous other nobles make beetroot sugar. 
All large landowners are brewers or distillers, and many enjoy the 
privilege of retailing beer and spirits on their own estates. We 
can see no difference between the production of glass or grain, 
iron or cloth, excepting that one may require more ingenuity than 
the other. The testimony of these noblemen to the advantage 
derived from manutacturing industry by all classes is what I 
wish to point out, because it shows the folly of legislating to dis- 
courage them, and that the operatives to whom they give employ- 
ment are served by this enterprising spirit. 

Another and more serious cause of danger to capital invested in 
manufacturing or other speculative undertakings arises from social 
misunderstandings, which so frequently bring ruin on all 
interested, from the director to the rivet boy. Whatever advan- 
tages the manufacturer starts with—whether of connection or 
skill—he cannot be protected against that competition which 
large profits are sure to invite. The manufacturer can ony 
escape from this competition by extending his enterprise—by 
reducing his rate of profit so as to obtain larger sales. This he 
does not do at the operative’s expense, because the lowering of his 
price opens new fields of trade which compete with him for work- 
men. Power looms did not reduce weavers’ wages, they created 
such a demand for bleaching, dyeing, and printing, for packing, 
carting, shipping, shopkeeping, and dressmaking, that the manu- 
facturers were obliged to give their workmen treble the amount of 
wages that hand weavers of plain calicoes could get. Now, let us 
ask the question, what combination ean treble wages? The im- 
proved machinery did it for those countries of Europe and for 
those counties of England where capitalists were induced to come 
forward and erect machinery. On no other terms could it have 
been accomplished—in no other place has it been done. As the 
source of low wages of the agricultural labourer is to be found in 





skilful workman a new field of exertion—namely, originality of 
design. When copies are to be had for little trouble and cost, 
then will original productions of every sort acquire their true 
value, and thus will man’s intelligence ultimately triumph over 
machinery. The road to this field of spontaneous exertion can, 
however, only be found through the perfection of machinery—for 
the necessities of all must be satisfied before all can indulge in 
the luxury of intellectual exertion. For the operative who con- 
tributes to this grand consummation, by giving machinery its 
proper efficiency, an a opportunity is afforded of using intel- 
lectual power. If manual dexterity is superseded by the machines 
he wields, another and more beautiful field is opened for him— one 
which extends with the growth of establishments—trust. As an 
associate, every operative in a factory, every driver and stoker, &c., 
on a railway, and every man employed in a building, is entrusted 
more or less with the prosperity-of all engaged in the undertaking. 
Whatever be the difference in the nature of the work assigned to 
each man, the trust that is reposed in him is the true measure of 
his value. It is by displaying a consciousness of this hold upon 
capitalists that operatives command the highest wages. Where 
there will be no trust there will be no enterprise; and as we now 
plainly discern that the competition from other parts of the world 
will, as we pointed out in a previous article, soon transfer industry 
from districts that reject this test of moral efficiency; it is 
because strikes and combinations are incompatible with this test, 
which gives every man ‘the means of displaying those qualities 
that adorn humanity, that we declare our sorrow at seeing them 
anywhere advocated. The interference with the right of any man 
to earn his living in the way he chooses cannot be delegated to any 
of his fellow creatures; the right to carry his skill to any market 
he may select he must be free to exercise. Restriction in this 
cise is downright robbery; but to threaten and intimidate any who 
exercise their right of practising a moral quality of showing them- 
selves to be trustworthy cannot be tolerated in a civilised com- 
munity. When the men are trustworthy, the greatest number of 
persons will engage in trade, and the demand for hands must improve 
wages. The interference of any third party in the free compact 
between the capitalist and the non-union operative is a despotism 
that, if continued, must inevitably entail ruin on the community 
thatsubmittoit. But,wemay be asked, ‘* Do speculators never ruin 
one another, and throw numbers of poor operatives out of work.” 
This bring us to quite another field of investigation, but one which 
at the present moment is of uliar interest, What is often 
called over-speculation, and ly is.so, proceeds inore frequently 
from the fact that the market is taken away by the speculators, 
than from an erroneous calculation on their part. As the fund to 
be expended in comforts is only composed of the savings effected 
in necessaries, so the fund to be spent in luxuries must be supplied 
by good economy in the two more urgent branches of demand. 
Anything which interferes with this natural arrangement must 
destroy a market somewhere. We have experienced this fluctua- 
tion within twelve months—and the well-known great stagna- 
tionof trade. Whole branchesof industry destroyed, and thousands 
of operatives left without employment, from apparently no fault 
on their parts. If during this fearful time there had been no com- 
petition, that is to say, if no one had exerted themselves to pro- 
duce cheaply, or if many had not greatly reduced their rate of 
profit to effect sales, there must have been still less employment, 
and many more thousands must have starved. The speculators 
were at fault, not because people required less iron or ships, less 
cotton goods, less cloth, less machinery, or less lace, but because 
the fund that was to pay for all these jess essential requisites in 
life was absorbed by the cost of the indispensable requisite, food. 
If the fund to be spent in all these things, and which creates a 
demand for labour, has been augmented by £20,000,000 in the 
present year, and has given increased prosperity to those who take 
advantage of it, a reduction of 20s. per quarter in the price of 
wheat, and a like reduction in the price of meat would manifestly 
add as much more to the fund. 

Now, were the efforts that are directed to extorting high wages 
from employers, without creating any fund whence profits are to 
be increased, concentrated on the improvement of the fund we 
before pointed out, wages must inevitably rise, because there 
would be wherewithal to pay them. The concentration of efforts 








in this direction, however, can only be based upon a conviction of 
the benefits of competition. Itis only by subjecting the landowner 
to fair competition that the fund can be augmented, which is now 
curtailed by the high price of food. There cannot be a better 
illustration of the advantage of competition than is afforded by the 
landed interest, which has long been in astationary condition, and 
unable to raise such a fund to divide with the agricultural 
labourer as manufactures have yielded to the operative. Day by 
day machinery is taking the place of those processes in even the 
depth of the mine, which now deform the persons and intellects of 
ourworkmen. That the path through which the industrial world ig 
now advancing leads eventually to this consummation is undoubted, 
The prospect before us is one of tantly diminishing physical de- 
pendance and suffering, when an appeal from bodily to intellectual 
exertion is allowed. As what has sometimes been called ‘the 
intrinsic value of a man’s arms and shoulders for mechanical pro- 
cesses diminishes, the exchangeable value of his intellectual power 
increases, for the simple reason that more is produced wherewith 
to reward his exertions. 

That this improvement has not been more rapidly percep. 
tible, may be explained partly by the disturbing cause of the 
labour absorbed in procuring cheap food. It is partly also to be 
accounted for by a natural effect of that cause, namely, the slow 
accumulation of capital to be used in reproduction. Instead of 
complaining of a superabundance of capital now keeping down 
wages, we are inclined to think it is because we have too little capital 
that wages are depressed. More money, more machinery, would be 
our cry, if we thought that these beneficial adjuncts to our power 
would be obtained by any other means than the slow, but sure 
process of industry, economy, and respect for property. The 
exercise of these qualities must be supported on the side of the 
wealthy by a corresponding moral course. Neither selfish 
sophistry nor the plea of Me yond can any longer withhold 
from the working population the boon of cheap food, which would 
double wages at once for all the families of our operatives. 

May 23rd, 1867. Epwarp H. Wricurt., C.E. 











DAWSON AND BROADBENT’S FIRE EXTIN- 

GUISHING APPARATUS. 
How to avoid fires, and how to prevent their spreading when they 
unavoidably occur, are very vexed questions. An effectual and 
ready means of extinguishing by means of smothering would in 
many, if not in the majority of cases, be far “mannan to drench- 
ing with water, especially so as regards warehouses and factories, 
where oils, fats, and other inflammable articles of the same nature 
are stored or used. To add water to such materials when in the 
state of ignition would only be to increase the intensity of the 
flame. Cast-iron pillars, girders, and other supports in such 
buildings readily give way when water is poured over them after 
being heated. Numerous schemes for annihilating fires by 
smothering them out have been proposed and failed —not all on 
theoretical grounds, but because of difficulties in the way of put- 
ting the theory into practice. To smother a fire means to prevent 
oxygen having access to it, so that it dies from starvation. The 
same process would, of course, destroy life. Carbonic acid and 
nitrogen gas are non-supporters of combustion, and a fire enveloped 
solely in them would cease to burn. The heat which it contains 
at the instant of envelopment is given off gradually to the sur- 
rounding objects—the gases included -until it isdead. The two 
gases we have named above are produced from the combustion of 
coal, and issue from every chimney. It follows, then, that where 
steam boilers are in use means are at hand for producing a non- 
combustible mixture of gases capable of extinguishing fire. It 
often occurs that the most destructive fires take place in factories 
employing steam power, and these facts have been taken advan- 
tage of by Messrs. Dawson and Broadbent in their system of exe 
tinguishing fires in factories and other places possessing steam 
boilers. On page 465 of the last volume of THE ENGINEER we 
gave an engraving and a description of the apparatus above 
a luded to. 

On the evening of the 16th instant we witnessed an experiment 
made at Messrs. G. and R. Mortimer’s timber drying rooms, at 
their works, near Monkbridge, Leeds. The rooms, consisting of five 
floors, with one room on each floor, are situated at one end, and 
form a part of a large block of building, the other part being 
devoted to wood turning, &c. The floors are open, constructed of 
wood. In the middle of each floor some thin sheet-iron plates 
were laid, on which were placed large heaps of chips and shavings, 
sprinkled with tar. The roof was pointed in the ordinary way, 
and the windows were tolerably air-tight. The drying rooms 
were closed from the other parts of the building by means of sheet- 
iron doors. On the bottom floor of the drying rooms is situated a 
large Cornish boiler, and on the outside of the building a brick 
flue is carried to the roof, communicating at the bottom with the 
apparatus, and at each floor of the building with a short passage 
between the drying and other rooms, A valve is placed in each of 
the branch openings from the flue to the various floors, and 
attached by means of wires to levers in the stokehole, so that 
communication between the apparatus and either or all of the 
floors can be established from the outside of the building, if de- 
sired. In this case only the valve on the lower floor was opened. 
The apparatus consists of a funnel-shaped casting inverted over the 
longitudinal boiler flue, in which is placed a steam jet. The 
funnel leads to a cooling chamber, and from thence the gases 
pass into the flue above described. The object of the cooling 
chamber is to reduce the gases in temperature that they may more 
speedily extract the heat from the glowing materials after the 
flames have been stifled. At the top of the cooling chamber a cis- 
tern of cold water is placed, and beneath the cistern in the chamber 
bars are laid longitudinally; the water is thus made to descend in 
the form of a shower. In the experiment which we witnessed 
the heaps of chips, &c., on each of the floors were lighted, and 
when the fire had got thorough hold of the materials, the various 
doors were closed, and the steam turned into the jet from the 
boiler, at the same time fresh coal was thrown on the fire and well 
stirred; the steam jet carried with it the gases into the cooling 
chamber, and from thence they rushed into the lower room, the 
valve being opened from the stokehole. In less than ten minutes 
no trace of fire could be discovered through the windows from the 
outside, but the apparatus was kept in work for a much longer 
time, that no risk might be incurred by stopping it too soon. This 
experiment not only tested the value of the invention, but it also 
exhibited the confidence and enterprise of the inventors, for they 
made it under such conditions that a failure of the apparatus 
would h. ve exposed the whole building to imminent danger, after 
having given a bond to the amount of £12,000 in case the building 
should be destroyed. Where there is but a moderate opening for 
air to enter through, the gases will soon stifle the fire, and we 
would suggest that window openings should be provided with 
light sheet iron shutters which could be closed from the outside, 
so that in the event of the glass failing from the heat, the shutters 
could be closed and the gases confined. We saw some gas tested 
which was taken from one of the rooms during the experiment, 
and burning tow saturated with spirit was instantly extinguished 
on being immersed in it. 








PuriFyINc Water.—After abundant and copious showers of 
rain it frequently occurs in districts where the inhabitants are de- 
pendent in a great measure for potable water upon this rather 
fortuitous supply, that it becomes so turbid and muddy as to be 
unfit for pte 5 purposes. A common plan adopted to clear it 
is to add about a ten-thousandth part of alum, but recent experi- 
ments by M. Jennot have proved that it is preferable to use potash 
alum, which decomposes into its single salt sulphate of potash and 
sulphate of alumina. The former salt is dissolved, while the latter 
is further decom into its elements, the alumina precipitating 
and carrying with it the turbid particles of the water. 
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RAILWAY MATTERS. 

THE engine drivers of the Punjaub Railway have struck. 

THE first mail for Constantinople by the Varna Railway arrived 
in the afternoon of May 6th. 

A SPECIAL meeting of the Ottoman (Smyrna and Aiden) Com- 
pany is to be held as soon as possible. 


THE double line of the Great Indian Peninsula Railway is now 
completed between Bombay and Egutpoora. 

THE total receipts of the Ita'ian railways in 1865 amounted to 
60,814,826f., and in 1866 to 70,345,873f., or an increase during the 
year of 9,531,047f. 

A MAN unknown threw himself out of a train in the Clayton 
tunnel of the Brighiun Railway on Monday morning. He was 
instantly cut to pieces. 

THE proposed line between Kingston and Wimbledon, known 
as Garth’s line, has been unanimously rejected by the shareholders 
of the South-Western. 

THE Committee of Investigation of the London, Brighton, and 
South Coast Railway have appointed Messrs. Price, Holyland, and 
Waterhouse as their accountants, 


THE National Railroad Convention, assembled in New York 
May 9th, resolved hereafter to prevent the use of private agencies 
in the sale of railroad tickets on commission. 

THE Railway Commission report recommends that greater facili- 
ties should be afforded for carrying the ordinary third-class traffic, 
and that workmen's trains should be established in and out of 
every large manufacturing town. 

Ir is recommended by the Commission that railway companies 
should be bound by law to provide means of conveyance for, and 
to convey all articles tendered to them, subject to such restrictions 
as the circumstance of the railway may require. 

THE crowds of passengers at the London Bridge station on the 
Derby Day completely upset the ordinary arrangements of the 
traftic. The only rule observed seemed to be to start trains as 
frequently as they could be formed and despatched. 


THE distance from New York to Sacramento by the railroad 
route is 3129 miles, of which 1887 have been completed and are 
now in successful operation, leaving but 1252 miles yet to be built. 
It is confidently asserted that this gap will be filled up within two 
years. 

THE Western Railways Shareholders’ Association have requested 

wroxies in favour of their delegates appointed to attend the 

Wharncliffe meeting of the Bristol and Exeter Company, for the 
purpose of voting against unnecessary extensions or increase of 
capital. 

Mr. Hawes, the chairman of the East London Company, has 
addressed a circular letter to the proprietors, informing them that 
the Crystal Palace and High Level Junction Railway is not likely 
to receive the necessary support unless the shareholders of the 
East London Railway Company subscribe towards it. 


On Friday the last section of the Tendring Hundred Company's 
extension line to Walton-on-the-Naze was opened for traffic The 
section thus made available extends from Kirby Cross to Walton- 
on-the-Naze. The traffic throughout the Tendring Hundred lines 
is worked by the Great Eastern, and four trains now run through 
daily from Colchester to Walton-on-the-Naze. 

AN influential Irish section of both Houses of Parliament has 
resolved that an application be made to her Majesty’s Government 
for the purchase of the Irish railways by the State; and in the 
course of a few days an influential deputation will wait on Lord 
Derby to place before him the reasons which, in the opinion of the 
Irish peers and commoners, ought to conuand ministerial support 
for their proposal. 

Tue Railway Commission are of opinion that it is inexpedient 
at present to subvert the policy which has hitherto been adopted 
of leaving the construction and management of railways to the 
free enterprise of the people, under such conditions as Parliament 
may think fit to impose for the general welfare of the public; but 
they consider that there is not sufficient reason for excepting 
Ireland from this general conclusion. 


Tue United States. Boston and Maine, and Eastern Railroads 
rival lines between Boston and Portland, have settled their com- 
pee in low fares by a compromise. The controversy was 

rought toa sudden close by the reduction of through fares to 
Portland by the Boston and Maine road. Many persons, however, 
have taken advantage of the temporary reduction, and have 
secured large numbers of tickets. One man in Newburyport has a 
thousand. 

THE Railway Commission do not consider that it would be 
expedient, even if it were practicable. to adopt any legislation 
which would abolish the freedom railway companies enjoy of 
charging what sum they deem expedient within their maximum 
rates when properly defined, limited as that freedom is by the 
conditions of the Traffic Act; but are of opinion that railway 
companies should be required to give a reasonable notice of their 
intention to raise their rates of charge. 

THE following is the rate of railway travelling in the various 
countries of Europe:—In England express trains average forty 
miles an hour, including stoppages; in France, twenty-five to thirty- 
five miles an hour; in Belgium, twenty-nine to thirty-five miles 
an hour; in Prussia, twenty-nine miles an bour; in Austria, 
twenty to twenty-nine miles an hour; in Bavaria and along the 
Rhine, twenty-four to thirty-two miles an hour ; in Italy, twenty- 
four to thirty miles an hour. The average rate of travelling per 
hour in England is nineteen miles and a-half, and in France 
eighteen miles. 

On Tuesday a deputation of Brighton Railway sharehold ers 
waited upon the Committee of Investigation to call their attention 
to the fact that Messrs. Baxter, Rose, and Co. were the solicitors 
of the Chatham and Dover Railway Company, and that there 
were actions at law pending between the two companies. Sir C. 
Jackson assured the deputation that there was no action or suit 
pending between the two companies, and that Mr. Rose, in acting 
as their professional adviser, would not clash at all with his con- 
nection with the Chatham Company, but thanked the deputation 
for very properly bringing the matter before them. 


AN accident happened on the Midland Railway at a place called 
Defford, near Worcester. on Saturday. A through goods train, 
due at Defford at 9.20 a.m., was passing that station when a truck 
got off the line after a train had passed the points, and eight 
wagons were thrown off the rails with it. The truck struck the 
parapet of the iron and stone bridge which there crosses the Avon, 
and damaged it considerably. The accident is supposed to have 
been caused by the breaking of an axle belonging to the London 
and North-Western Railway Company. The traffic was suspended 
for some hours. It took a gang of fifty men to repair the bridge 
by one o'clock sufficiently to allow trains to pass. There was 
no one injured. 

A LONG correspondence between the London and North-Western 
and Midland Companies has just been issued respecting an allega- 
tion that the Act for making the line from Settle to Carlisle was 
applied for by the Midland Company in consequence of the London 
and North-Western Company having refused to concede the neces- 
sary facilities for the use of their Lancaster and Carlisle line. This 
allegation is met by the London and North-Western Company, 
who state that three alternative propositions were made by them 
with the view of inducing the Midland Company to become occu- 
piers jointly with them of the Lancaster and Carlisle line, but 
that the negociation went off solely in consequence of the Midland 
Company’s refusal to submit to arbitration any difference that 
= arise about rates to be charged upon competitive traffic to 

from Carlisle. 
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THE ENGINEER. 
NOTES AND MEMORANDA. 

On Mont Blanc water boils at 84 deg., at Quito at 90 deg. 

PLATE glass expands 00089089 of its own length in passing from 
the freezing to the boiling point of water. 

THE census of 1861 shows that there are in this country 105°25 
women to every 100 men, or an excess of 513,706 women. 

THE electrical conductivity of a solution of one part of chloride 
of sodium in 100 parts of water is 1-30000000th that of copper. 

THE solar rays penetrate our atmosphere with a loss, as esti- 
mated by Pouillet, of only 25 per cent., when directed vertically 
downwards. 

Burron, by combining as many as 168 plane glass mirrors 6in. 
broad, showed that silver might be fused at a distance of 60ft. by 
such an instrument. 

TAKING theconductivity of electricity of puresilverat 100,000,000, 
that of distilled water is 0°013, and that of a saturated solution 
of common salt 31°52. 

THE elasticity of all zriform bodies is increased by augmenta- 
tion of temperature. In atmospheric air this increase has been 
found equal to 1-480th of its volume of every 1 deg. Fah. 

In the account of Parry’s third polar expedition it is stated 
that two persons could hold a conversation across the harbour of 
Port Bowen, a distance of 6696ft., or about a mile and a quarter. 

Ir has been found by a simple calculation that the atmosphere 
must weigh, in round numbers, 5,050,000,000,000,000 tons, in 
which 3,300,000,000,000 are carbonic acid and 50,000,000 ammonia. 

ACCORDING to Wertheim the elasticity of metallic wires is 
diminished by the current and not by the heat alone, but by the 
electricity, he has also found that the cohesion is diminished by 
the passage of a current. 

BovussINGAvtt has shown that cultivated crops carry off, on the 
avenage of years, about one ton more carbon than they receive in 
the manure applied to them, and without any corresponding 
diminution in the quantity of humus. 

In the Rhine district grape vines are kept low and as near the 
soil as possible, so that the heat of the sun may be reflected back 
upon them from the ground, and the ripening is thus carried on 
through the night by the heat radiated from the earth. 

In the focus of the powerful lens made in London for Mr. 
Parker (which measured 3ft. in diameter, 3in. thick at the centre, 
and weighed 212 lb.), the most infusible metals were instantly 
melted and dissipated in vapour, and most stony substances were 
vitrified. 

Dr. T. ANDERSON has reported to Government that great 
success has attended the introduction of the mahogany tree into 
the Calcutta Botanical Gardens. Dr. Anderson believes that the 
mahogany tree might as easily be spread over all parts of 
as the larch has been in Britain. 

THE people of Quito live comfortably 9560ft. above the level of 
the sea, and the shepherds of the hamlet of Antisana, the highest 
inhabited spot in the known world, who breathe at an elevation of 
13,500ft. air that has only three-fifths of its usual density, are 
nowise deficient in health or vigour. 

Fizeau AND Fovucav.t haye compared the chemical effects of 
the solar and electric light by investigating their action on iodized 
silver plates. Representing the intensity of the sun-light at mid- 
day at 1000, these physicists found that that of forty-six Bunsen’s 
elements was 235, while that of eighty elements was only 238. 

Davy first made the experiment of the electric light in 1801 by 
means of a battery of 2000 plates, each 4in. square. He used 
charcoal points made of light wood charcoal which had been 
heated to redness, and immersed in a mercury bath; the mercury 
penetrating into the pores of the charcoal increased its conduc- 
tivity. 

SATURATED aqueous solutions of sulphate of copper, chloride of 
sodium, &c., remains liquid at a temperature far beyond their 
boiling points when immersed in melted stearic acid. In like 
manner globules of chloroform (which boils at 61 deg.) suspended 
in a solution of chloride of zinc, could be heated to 97 deg. or 98 
deg. without boiling. 

Tue depth of the sea is very variable the lead generally 
reaches the bottom at a depth of 300 to 450 yards; in the open 
sea itis often 1300 yards, and instances are known in which a 
bottom has not been reached at a depth of 4500. Hence the total 
mass of the water does not exceed that of a liquid layer surround- 
ing the earth which would be about 1200 yards deep. 

MAnyY instances may be quoted of the marvellous powers of 
flight residing in insects as a class. The wale of the silkworm 
moth is stated to travel more than 100 miles a day; and it is 
calculated that the common house fly in ordinary flight makes 600 
strokes per second, and advances 25ft.; but that the rate of speed 
if the insect be alarmed may be increased six or seven fold. 


THE following give the ultimate resistance to crushing per 
square inch of various substances: Brick, 1000lb.; granite, 
6000 lb.; marble, 4000 Ib.; sandstone, 3000 1b. Brass, cast, 
10,000 Ib.; iron, cast, 110,0001b.; iron, wrought, 3500lb. Ash, 
9000 lb.; beech, 90001b.; birch, 60001b.; elm, 10,000]b.; ebony, 
18,000 lb.; pine, 5000 lb.; lignum vite, 9000 lb.; mahogany, 
8000 lb.; oak, 60001b.; teak, 12,000 Ib. 

A REMARKABLE lens was constructed by Rossini of Gratz, by 
bending two plates of glass on a parabolic mould, and filling the 
cavity between them with ninety quarts of spirit. The diameter 
of the plates was 3ft. 3in., and they were united by a strong ring 
of metal. In its focus a diamond was instantly kindled and dissi- 
pated; and a piece of platinum twenty-nine grains in weight was 
mélted and thrown into violent ebullition. 

Ir along thin platinum wire be raised to a dull redness by an 
electric current, and if part of it be cooled down by ice, the 
resistance of the cooled part is diminished, the intensity of the 
current increases, and the rest of the wire becomes brighter. If, 
on the contrary, a part of the feebly incandescent wire be heated 
by a spirit lamp, the resistance of the heated part increases, the 
intensity of the current diminishes, and the wire ceases to be 
incandescent in the non-heated part. 

HwuMBOLDT states that an acre of land planted with bananas 
yields annually about 155,000 lb. weight of truit, containing about 
32,000 1b., or upwards of 14 tons, of carbon; and as this production 
goes on during a period of twenty years there must be withdrawn 
in that time no less than 280 tons of carbon. But the soil on an 
acre of land weighs, in round numbers, 1000 tons; and supposing 
it to contain 4 per cent. of humus, the total weight of carbon in it 
would amount to little more than 20 tons. 


Mrs. SOMERVILLE covered one half of a small sewing needle with 
paper and exposed the naked half to the violet rays of the spec- 
trum for two hours, when she found that the needle had thus 
acquired polarity. The indigo ray produced nearly the same 
effect, but the effect was feeble in the blue and the green; whilst 
in the yellow, orange, and red, no magnetism was induced though 
the needle was ex for two successive days. Covering the 
halves of the needles with variously coloured glasses produced 
similar results. 

A very elaborate set of experiments on the expansion of 
building materials by heat, with a view to determine how far the 
changes produced by temperature may affect the stability of 
edifices, were laid before the Royal Society by Mr. Adie, C.E. 
The substances experimented on were in lengths of 23in. and 
either half an inch or an inch in diameter. The following give the 
increase in length produced by 180 deg. of heat in decimals of an 
inch cast iron, half-inch square, ‘00114676; best stock brick, 
‘0005502; Carrara white marble, 0011928; Galway black marble, 
"00044519: Peterhead red granite, 0009583; Aberdeen grey granite, 
"00078943; Penrhyn slate, 0010376; Caithness paving flag, ‘0008947: 











MISCELLANEA. 


THE great art exhibition at Leeds next year promises to be 
successful. 

THE National Portrait Gallery at South Kensington is little 
visited, probably because it is too far off. 

Mr. Hooper, of Pall Mall, has been awarded a gold medal at 
the Paris Exhibition for his india-rubber submarine cables. 

A LINE of fast-sailing vessels, between Boston and the Azores, 
is to be established, the first vessel to leave Boston on the 25th. 

Ir is said a large gold medal is to be awarded to the Emperor 
for the model of a workman’s dwelling which he has had erected 
in the park. 

A STEAMER made the run from Boston to Philadelphia last 
week in oo hours and forty-two minutes—the shortest 
time on reco; 

TE large and costly battery on the western shore of the 
Medway is now considered entirely useless through the giving 
way and subsidence of the walls. 

Messrs. REMINGTON AND Sons have received an order from the 
Danish Government for 20,000 of their breech-loading arms, to be 
delivered within six month’s time. 

AN address of congratulation and thanks has recently been 
voted by the Swedish Chambers to the American engineer, John 
Ericsson, who is by birth a Swede. 

Ir is proposed to erect an open screen of metal in Salisbury 
cathedral between the nave and choir at the cost of £1000, in 
memory of the late Rev. Sidney H. Lear. 

AN iceberg grounded on the 4th inst., three miles from the shore 
at Heart’s Content, and injured the 1866 cable, but in ten fathoms 
water it is said, where the injury will be easily repaired. 

Tue number of gold medals to be awarded by the Exhibition 
Committee in Paris has been increased from !00 to 1000, of silver 
medals from 1000 to 3000, and of bronze medals from 3000 to 5000, 

Tue works of the fortifications at Vienna have commenced. 
About 1200 workmen, 500 of whom are old Mexican volunteers, 
are now employed on the embankments between Moedling and 
Siehenhirten. 

THE Chicago Tribune shows the working men of that city that 
their recent demonstrations have resulted in a loss of 100,000 dols. 
to them. This includes the loss of wages and the damage done in 
the recent riots. 

IT would prove instructive were some member of the House of 
Commons to move for a return of the amount spent on the 
defences of the Medway and Thames and the present condition of 
the several works. 

Tue Atlantic and Pacific 4" Company has been organised 
to build a new line through from New York to the Pacific. The 
division from New York to Buffalo is to be completed by the first 
of next September. 

A WRECKING firm of Norfolk, Virginia, have commenced pre~ 
parations for raising the hulks of the two seventy-four gun ships 
Delaware and Columbus, which were sunk by the rebels at the 
Gosport navy yard in 1861. 

Tue Belfast newspapers announce with satisfaction that the 
Admiralty have given an order toa firm of iron shipbuilders of 
that | ort fora n:w gun vessel. This will be, they say, the first 
vessel of war bui.t in Ireland. 

Last year the number of houses erected in Paris was 3614; the 
number taken down was 2256, of which 967 were consequent on 
«xpropriation, and the remaining 1289 were removed by their 
ow. ers to m.ke way for more profitable buildings. 

Ir is said that Prussian agents have been despatched to New 
York with the view of purchasing the ironclad vessels built during 
the late war in the United States, but which since its conclusion 
have become in excess of the wents of that country. 

ARRANGEMENTS are being made for the survey of a railroad line 
from Canandaigua, United States, to Pultneyville, vid Palmyra. 
The distance is about twenty-eight miles, and the grade very easy. 
It is said to be a feasible route for constructing a railroad. 

Ir is stated that the French company that chartered the Great 
Eastern have disbursed £93,000, that their liabilities are £153,000, 
and that their assets may be taken at £33,000. The creditors will 
probably get 6s. 8d. in the pound only, and that after considerable 
delay. 

Messrs. REMINGTON AND Sons have delivered two bundred breech 
loaders to the French Government this month. The Remington 
arm has been received with considerable favour by the Imperial 
Government, and these two hun guns are for final experi- 
menting. 

Tue total cost of Palliser’s shot and shell manufactured thus far 
has been £27,374 8s. 7d.; steel shot and shell in the same quality 
would have cost £139,633 5s. 6d. we are told. As no information 
is afforded as to the mode of manufacturing the steel shot the 
statement is valueless. 

Ir has been determined to erect fortifications on St. Catherine’s 
Island, near Tenby, and tenders have already been received. The 
island commands an important point of the Bristol Channel, and 
the new works will be a valuable addition to the range of fortifica- 
tions around Milford and Pembroke. 

In reply to a question in the House of Commons, Sir J- 
Pakington states that the widows of civil officers of the Royal 
Engineers are not entitled toa pension, although the widows of 
other officers of the Engineers are. A most unequal state of 
things, and loudly calling for a remedy. 

Ten Prussian officers have arrived in Warsaw to teach the 
Russian soldiers the use of the needle-gun. Other officers have 
been sent by the Prussian Government to the principal garrisons 
of the empire, and it has also Jent 50,000 needie-guns to the Rus- 
sian war department for purposes of drill. 

THE American whalers are now finding their richest harvests in 
the North Pacific. A ship lately arrived at New Bedford, Massa- 
chusetts, which has been in that region for three years and five 
months, during which time it has taken 165 barrels of sperm oil, 
5750 barrels of whale oil, and 80,000 lb. of whalebone. 

THE Isthmus of Suez company has obtained from the Viceroy of 
Egypt the payment in advance of thirty millions, that is to say, 
the half of the sum for which the Egyptian Government was still 
liable. This operation pany to pay the share- 
holders the July coupon, and to push forward the works with 
greater activity. 

On Saturday last, as a number of men were engaged at Black- 
friars Bridge in lowering an iron caisson into the river; one of the 
chains broke, and four men were thrown into the river. Although 
assistance was promptly rendered one man was injured so seriously 
that he died in a short time: the other three men suffered 
severely, and were taken to the hospital. The misfortune was the 
result of pure accident. 

GREAT distress and misery appear to have been occasioned in 
Cornwall by the present depressed state of the English tin and 
copper market. e price of ore has gone steadily down to so 
low a pitch that mines have been abandoned by the dozen, stocks 
have been sacrificed, and a new mining association has been formed 
to protect the miner against the competition of the Dutch and 
the underselling operations of some English smelters. = 

ARRANGEMENTS have been made between the Anglo-American Tele- 
graph ony yt and the Telegraph Constructicn and Maintenance 
Company for the immediate repair of the accident to the Atlantic 
cable and a vessel fitted with all needful appliances. and carrying 
out a skilled staff, will be despatched from the Thames within 
eight days from this date. Itis, consequently, expected that within 
three weeks the cable will again be in perfect working order. 
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ILLUSTRATIONS OF INDIAN RAILWAY SCENES.'| wide. It is, with the siding, roofed over for the length of the | gotten, that the roof has often to be relaid before the monsoon, 


No. I. 


THE railway system presents different aspects in all quarters of 
the world where the locomotive engine is known. Even without 
leaving this kingdom testimony to the truth of the fect may be 
found. A Highland railway station has little in common with 
those within the metropolis except the permanent way under its 
roof—if it have a roof—and these last are not in fashion as those 
to be found in our large towns or ‘‘ down the Black Country.” In 
India especially the character of railway work and the scenes pre- 
sented at the various stations are totally different from anything 
of the kind familiar to engineers who have never ventured further 
than the Continent of Europe. Works in course of construc- 
tion strike the English eye as still more singular, if for 
nothing else than the enormous number of labourers employed, 
and rendered necessary by the fact that one English navvy will 
get through about as much work as four natives. We fancy 
many of our readers will be pleased to learn something of Indian 
railway scenes, and we therefore propose to place before them a 
few examples selected from some of the more important railway 
lines. We commence our series with a view of the Poona station 
on the Great Indian Peninsula Railway. 

Railway stations in India are peculiar in construction, the pecu- 
liarity being the result of the necessity of dealing with the variable 
climate of the country—now excessively hot and dry, while, during 
the rainy season, the atmosphere is surcharged with moisture. 
One glance at our engraving will show that the Poona station_is 
Indian all over; the few features which remind us strongly of 
an English country station only bringing out in stronger con- 
trast those essentially Indian. 

As nearly all the trains in India have third and fourth classes, 
in which the passengers of the lower grades are packed closely, 
sometimes two storeys high, and the trains are long, the platform 
accommodation required is very considerable. Immense numbers 
avail themselves of these third and fourth classes, as the fares 
are very low. Passengers by the third class are carried 2% miles, 
and by the fourth class four miles, for a single penny. In the 
latter class the carriages are generally filled as full as they can be 
crammed, there being no limit to the numbers squeezed in except 
the difficulty of shutting the doors, and as all the natives talk at 
once the jabber of tongues when a train reaches a station and sets 
down and takes up passengers, revives Babel. Vendors of fruit 
and watercarriers are invariably present at the stations to minister 
to the wants of travellers. The occupants of the first and second 
class carriages must provide themselves with provisions for long 
journeys, as no such advantages even as those held out by Mugby 
Junction are to be met with save in a very few places. 

The Poona station is rather larger than those usual in India, as 
the Governor of Bombay, the Commander-in-Chief, and all those 


who can exchange the damp atmosphere of Bombay for its fresh | 


breezes, resort to Poona during the monsoon—from July to October. 
Poona is 1800ft. above the level of the sea, 40 miles from the 
summit of the Bhore Ghaut incline, and 119 from Bombay. Here 
also are usually quartered two English regiments and artillery, 
while a dragoon regiment is stationed at Kirkee, about four miles 
distant. The city of Poona in former days was the stronghold of 
the Mahratta power of the Deccan, from whence came the armies 
that overran India. 

Returning to the constructive features of the Poona station, the 


* | station, 154ft. The station is built of coursed rubble, with ashlar 


quoins. The roofing, ceiling, floors, and other boarded portions 
are of Moulmein teak. The roof is covered with four layers of the 
narrow half-round tiles generally used in India, which are well 
adapted to keep the building cool by allowing currents of air to 
pass between them. In Bombay, however, the crows which crowd 
on the buildings do so much damage by first hiding whatever they 
find under the tiles, and subsequently pulling up tile after tile in 
search of treasure the exact whereabouts of which they have for- 





The cost of the station was £13,750. ; 

In our engraving may be seen vehicles in front of the station, 
| called ‘‘ shigrams,” ready for the use of passengers, and bullock 
| carts fer goods. 

Water is generally scarce along this line, and though wells are 
sunk through the rock to a considerable depth a good supply can- 
not always be had, and at this station, in the dry season, the water 
has to be pumped up from the river, a distance of three-quarters of 

‘a mile. 





A NEW ANC 


THE accompanying cut illustrates another of those highly original 
and sometimes valuable inventions with which our transatlantic 
cousins occasionally surprise us. It is an improvement on the 
stock of the ordinary anchor, or of that part of an anchor 
which serves to cant it when the arms fall in a horizontal instead 
of a vertical position. In its usual form it is simply a transverse 
| beam fixed near the shackle for the cable. The ordinary anchor, 
| and especially the old-fashioned anchor with the solid flukes, is 
very liable to what is termed ‘‘foul;” that is to say, the cable is 
very liable, when the anchor is being let go, to twist itself round 
the stock; and this may, of course, also take place when a ship is 
at anchor or in tide way. Such an occurrence would be obviously 
very likely to cause the cable to snap with the loss of the anchor; 
and in some positions of a ship a scarcely lesser evil would be the 
** dragging ” of the anchor, or its failing to hold in the ground on 
account of the side twist caused by the fouling. It is probably 
the what we may term structural flexibility of the tumbling 
anchor which renders it less liable to foul in this way, thus 
accounting for the fact that in the course of the elaborate trials 
conducted by the anchor committee at Sheerness in 1853, the 
tumbling anchors of Porter and Trotman were found to have only 
about one-third the liability to fouling of that of the Admiralty 
anchor. This principle has been still further carried out by 
Captain C. T. Julius, of Philadelphia. The stock—instead of 
being in one solid piece fitted into an eye in the shank, as shown 
in Fig. 1, representing the ordinary Trotman anchor—is divided 
into halves, each of which is jointed by a pin to the shank. 
Hence, should the cable become foul of one of these separate arms, 








following particulars will supply all the information required to 
supplement our engraving. On the ground floor are the booking 
offices and waiting rooms, and over these the apartments of the | 
station master. The passenger platform is 400ft. long and 20ft. | 


the canting property of the other is scarcely affected, and a pull from 
the cable has not a tendency to drag the anchor out of the ground. 
In the meantime the stock fouled gives way, as shown in Fig. 3, 
and the cable slips over it to allow the anchor to quietly assume 





HOR STOCK. 





Fig. 1 is an ordi- 


its proper position, shown in the second figure. i 
nary Trotman’s anchor in holding position; Fig. 2, a Trotman’s 
anchor, with Julius’s patent stock distended; and Fig. 3, a 
Trotman’s anchor with Julius’s patent stock, chain clearing. 

We have little hesitation in regarding this improvement as one 
of the most important ones brought out in anchors for years. A 
few months ago public experiment was made in the Mersey, near 


New Brighton, with one of these anchors. It was let go in 
about ten fathoms of water, two turns of the cable having first 
been made round the stock on one side of the shank, and three 
turns round the stock on the other side. This was an extra- 
ordinary severe trial, representing, as it did, something impossible 
to occur in ordinary practice; but when drawn up the anchor was 
found quite clear of the cable. 

Sour KENstncTon MuseuM.—Visitors during the week ending 
18th May, 1867 :—-On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., 9505; on Wednesday, Thursday, and Friday, 
admission 6d., from 10 a.m. till 6 p.m., 1655; National Portrait 
Exhibition, by payment, 2311; total, 13,471; average of corre- 
sponding week in former years, 10,470; total from the opening of 
the museum, 6,710,282. 

Baker’s ANTI-INcRusTATOR.—A few days ago we saw several 
monstrous pieces of scale which had been removed from certain 
boilers to which Messrs. Kitson and, Co., of Leeds, have applied 
this apparatus. Some pieces resembled crockery, whilst others 
were compact stony scale 1}in. in thickness. They had been 
peeled off in large sheets from the bottom of a Cornish boiler 
under the flue by the mysterious action of the anti-incrustator. 
We will allow our readers to judge what amount of heat could 
have been absorbed by the bottom part of the boiler containing a 
lining of compact stone 14in. thick. 
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HOT-BLAST LIME 











KILNS, BY MR. J. R. SWANN, EDINBURGH. 
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FROM HoT AIR FURNACE 





! Fig. 1 shows a front elevation of a series of kilns arranged _lutely regulating the level of the water. It is protected, as shown ¥ The slide valves C and D can be moved by hand by the lever I, 
into one general system. Fig. 2 is a longitudinal section of kilns; 
Fig. 3 is a plan in section, and Fig. 4 is a transverse section. In 
this arrangement each kiln has a fire-grate A, with fire-doors B, B, 
and above such doors are other sliding doors C, C, for filling and 
discharging kilns; each kiln has a flue D, descending down to the 
floor of the next kiln, and each kiln has another flue E, at the roof 
leading to the chimney, with dampers to close them when required. 
The air is heated in like manner to that in which the air blast is 
heated for blast furnaces, and is conducted from main pipe G, F, 
by branch pipes H, into kilns. 

Supposing a kiln to be charged with chalk or limestone, the hot 
blast is turned on and speedily drives the moisture from the stone, 
which passes to the chimney by the flue E till it is dried and 
partially heated. When fires are lighted the flue E is shut and 
flue D is opened, so that the heat is driven into the next kiln to 
dry and heat the material in it, the smoke being consumed in its 
progress. 

It is stated that, from experiments already made, superior 
caustic lime is produced, having a soft tenacious quality, free from 
grit, at a saving of fully two-thirds in time of calcining, and more 
than one-third in fuel, over the present method. The ordinary 
construction of kilns can be altered to this method for calcining 
limestone with the application of heated air. 


PARIS EXHIBITION—AUTOMATIC FEED 
APPARATUS. 

THE above is the title of a hydrostatic boiler feed, introduced by 
M. J. Briére, in 1865, and now put forward amongst the crowd of 
inventions—many old and some new—which find a place in the 
Paris Exhibition. We give some engravings illustrative of the 
system, and the following is an abridgment of the inventor's 
description. 

‘**The system is based on one of the most simple physical laws, 
the equilibrium of liquids. Water is introduced into the appa- 
ratus by difference of level, and by the same difference of level it | 
descends into the boiler. The apparatus is as simple in its appli- 
cation as are the laws of the material empire by which it acts. 
Our ‘ Auto-alimentateurs’ realises, by the application of natural 
principles, the most simple method that can be devised for feeding 
steain boilers. Fig. 1 presents a section through O, P, on the | 
elevation Fig. 2, mounted on the boiler L. It is a cast iron | 
reservoir divided into two compartments, the compartment B is 
represented in the drawing as feeding the boiler L, steam being | 
admitted by the tube F, into the upper part of this compart- 
ment, an equilibrium of pressure is established with the | 








STEAM SPACE 
































boiler, and the water in B flows into it by gravity through 
the tube E. Whilst this is going on the other compart- 
ment, A, of the reservoir has its access to the boiler closed 
both for steam and water by the valves C and D, which at the 
same time place it in communication with the large and elevated 
reservoir K, by whicu means it is filled with water. Before | 
describing the mechanism by which the slide valves C and D are | 
moved so as to place the compartments A and B alternately in 
connection with the boiler, we should remark that the steam 
pipe F descends only to the surface of the water, and is, in fact, 
the regulator of that surface. 

It will easily be understoof that when the two tubes E and F 
are closed by water the water contained in the compartment B 
can no longer descend, being held back by the boiler pressure. If 

















by a loose perforated pipe outside it, from the possibility of | but they are provided with an automatic means of motion which 








it be contended that the water might continue to descend by the | 
tube B, it must be admitted that it will re-ascend by the | 
tube F, in this case supposed to have its orifice immersed, but 


there is no reason why such a current should be established. The | taking up impurities which may float on the surface of the | we will now describe. It will be remarked that when eithe r of the 
lower extremity of the pipe F may therefore be taken as abso- | water. compartments A or B is in communication with the boiler it 
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acquires its pressure, whilst that which is not in communication 
with it is without pressure, or at least has only that of the hydro- 
static column from K. 

Fig. 2 shows a cylinder in section G, of which one end is in 
communication with the compartment A and the other with the 
compartment B. According as the pressure is in one or other of 
these compartments the piston of the cylinder G takes the opposite 
direction, and as its rod acts on the slide valve of the cylinder H, 
Fig. 3; by means of the lever U, the steam is admitted on the 
piston of the cylinder H, which, in its turn, works the slide 
valves C, D, by means of the lever I, thus putting the compart- 
ments A and B alternately in communication with the boiler and 
main reservoir. The speed of the piston Gis regulated by the 
opening of the cock J, which is so fixed as just to give time to the 
compartment A or B to discharge itself into the boiler. The 
rapid ty of this discharge is calculated at about 420 gallons per 
hour per square inch of sectional area of opening in the slide 
valves C or D. The apparatus, engraved to a scale/of a sixteenth, 
is capable of feeding into the boiler about 1600 gallons an hour. 
The inventor states that during long and numerous experiments, 
his self-feeder has admirably fulfi all requirements. 





PARIS EXHIBITION.—THE GREAT VIADUCTS 
OF BUSSEAU D’AHUN, LA CERE, AND THAT 
ON THE MONTPELIER AND RODEZ RAILWAY. 


(Continued from page 423), 


WE may nowproceed to consider thestability of such piers 
tosuch small extent as we propose to pursue the subject here, 
following the methods in which M. Nordling has led the way 
in the able and comprehensive investigation which he has 
made of these viaducts, as designed by himself. The fol- 
lowing notation is adopted :— 

P, Q, R, S = the compressive efforts to which the four 
vertical members in one range transversally to the viaduct 
are exposed, P and S being the extreme or outside, and 
Q and R the intermediate verticals. 

F’, Q’, R’, 8’ = the compressive efforts to which the 
four vertical members are exposed in the orthogonal direc- 
tion (lengthway of the viaduct). 

Note.—Fig. 2 in our last impression should be consulted 
to make this clear; in Fig. A, as will be obvious, there 
exists but the extreme verticals.P’ and S’ in this direction. 

K = the load distributed over the four verticals P, Q, 
R, S (Fig. 2). 

K’ the load distributed between the verticals P and P’, 
and Q and Q’ (Fig. 2). 

L, L’ ) ( the compressive efforts to which the diagonal 

M, M’ > =< stays expressed by those symbols are ex- 

N,N’) | posed. ; 

A, A’, A”.—The compressive efforts to which the hori- 
zontal members expressed by those letters are exposed. 

Note—As qualifying the preceding as. “compressive 
efforts,” it is to be understood that with the sign + they 
are so, but the formulz themselves, by the signs +, must 
point out the actual direction of the internal strains, 
whether of compression or of tension. 

a = the variable deviation or relative inclinations of 
the external verticals P and 8S, or rather of their axes, in the 
lengthway of the pier, 7.., parallel to the stream or trans- 
verse to the viaduct. 

b= the variable deviation or relative inclinations of 
the verticals P aud P’, or of their axes in the orthogonal 

direction. 
at = the section of the exterior verticals P, P’, and 

St, 

w = the section of the intermediate verticals Q, Q’, and 
R, R’. 

I = the moment of inertia of the transverse row of 
verticals P, Q, R, S. 

, = the moment of inertia of the row of verticals in 
the other direction longitudinal to viaduct P, P’, 

E = the modulus of elasticity of cast iron which 
M. Nordling has assumed for these viaducts at 9000 kilo- 
grammes per square millimetre. 

FE’ = the modulus of elasticity of wrought iron, assumed 
at 17,800 kilogrammes per square millimetre. 

. H = the total height of a pier above the masonry 
ase. 

hk = the height of each storey, z.¢., from one horizontal 
member to the next; this is 4°50 millimetres for both La 
Cere and Busseau d’Ahun. 

m = the number of storeys in a pier. 

an = the designation of each particular storey under 
examination. As, for example, Pr +: — L’n+1 are ex- 
pressions for the values of P and of L’ for the storey 
(n + 1). 5 

And as regards the co-ordinates, we take the axis of 
X parallel to the railway or length of viaduct; the axis 
of Z orthogonal to this, or transverse to the viaduct; and 
the axis of Y vertical from the origin below upwards. 
Thus components parallel to these axes, of forces such as 
P, L’, &c., will be expressed as P,, P,, P,, — U,, L,, &e. 

\ = the passive load, 2.¢., the structure, iron, timber, and 
ballast per metre forward, 

\’ = the proof load in addition per metre forward. It 
may be worth while here, though we cannot afford space 
to pursue the general expressions into numerical results, 
to give a few of the values in figures of the preceding for 
both viaduets, as supplying dimensions not before given 
by us. Each viaduct being in seven storeys, we have the 
following :— 














| a b n . © 
sed metres. | metres, [Square mil- squaremil-) =~ 
| | limetres, | limetres. 
BUSSEAU D'AHUN: | 
' 
7 600 2°00 39,940 34,609 0-888 
| 
1 base 10°20 3°40 £0,930 38,910 0°764 
LA CERE:— | 
| 
7 5°00 2°50 25,430 25,430 1000 
(in all the | 
1 base 9°20 4°60 36,130 storeys.) 0.703 











We may omit the intermediate storeys between 2 + 1 


andx + 7. Then as respects the insistent loads :— 








Weight of a metre forward of super- 











structure. Busseau d’Ahun. La Cere, 
| Kilogrammes, Kilogrammes. 
Cast and wrought iron .. 1. «. 4176 2280 
Timber mm to be se on we 0 1300 800 
Ballast eo 08 68 80 ce ce oe 1170 540 
Together = A = 6640 3600 
Proofload .. .. +. « £000 4000 
’ a ~aiee oN Cimiew et re 
Together =A = | 14640 76 0 





From which we obtain the following as the loads upon 
one span :— 


La Cere. 
Single line. 





Busseau d’Ahun.| 
Double line. 








| Tons, Tons. 
Weight of one span of fifty —s | 332 180 
superstructure .. «2 «ss «+ es } 
Rolling load upon one line of way .. .. 200 200 
Ditto ditto upon the other oo ee eet 200 
a es 732 380 








These are metrical tonnes, but sufticiently near to our 
tons without reduction. 

The gross load upon a single vertical pillar at Busseau 
@Ahun, from the nature of the distribution of the load 
‘ . P - 732 x 
(see Fig. 4 in our last impression), is S = 91°5 tons. 

La Cere is rather differently cireumstanced (see Fig. 2), 
as each girder distributes its load and weight over four 
verticals, and in the ratio of the distances of their axes 
from the crossing line, or in the ratio of two-fifths for the 
outside and three-fifths for the intermediate verticals, so 
that we have the loads respectively for the verticals— 

PandS= 
Q and R= 
Taking the values of Q and w for Busseau d’Ahun from the 
preceding table it will be seen that, in order to be equally 
loaded per square millimetre, the intermediate verticals 


x 2 x 380 = 38 tons. 


t 
z 
1 x 3} xX 380 = 57 tons, 


ought only to carry each 5 x 91°5 tons = 80°5 tons, while 


in fact they carry 91°5 tons each, same as the outside ones. 
There is, therefore, an excess of load on the inside verti- 
FiG.c. cals of 11 tons each 
| (above the elastic 
| Z limit assumed), 
which must be met 
by resolved pres- 
sures through the 
diagonals tending 
to stretch the hori- 
zontal members of 
the pier going 
downwards, so as 
to render each in 
plan concave. At 
La Cere, where Q 
= w, this discre- 
pancy is still 
greater, for the 
intermedi.t> verti- 
Wi cals, in place of 
exterior ones, carry, in fact, 
57 tons, or sustain an excess of pressure of 19 tons each. 

For pyramidal piers, such as those actually are at both 
viaducts, a rigorous solution of all the forces called into 
play by the load upon top becomes excessively complicated. 
It is quite sufficient for practical purposes, however, to in- 
vestigate the case of a prismatic pier, in which all the ver- 
ticals are actually such. ; 

Referring to Fig. 7, where we have two verticals, R and 
S, whose sections 2 FIG.7. 
and w in cast iron 
are constant for 
their length, and 
connected by diago- 
nals, whose cross 
section in wrought 
iron is = x, and 
whose angle with 
the horizon, or with 
the horizontal 
members, is = y. 

If R only be 
loaded, S_ being 
free, the former 
becomes com- 
pressed, and _ its 
summits, or points, 
corresponding to 
the successive sto- 
reys, going down- 
wards, descend in 
the ratios of p, — 
Pw — 1, &e., the com- 
pression being 
greatest at top and 
least at the base. 
But in thus descending, the points R, — R, _,, &c., carry 
with them the diagonals N! N, _,, as well as those which 
cross these, N’,, — N’, _,, &c., compressing the former and 
extending the latter. 

The tension of N’, produces at the point S, a vertical 
component = N’, sin. ¥, and the compression N,, at the 
point S, _ , another vertical component in the same direc- 
tion = N, sin. . 

These different forces transferred downwards compress 
the vertical S by amounts which may be expressed by 
o — %, —1 &c. For sake of simplicity, let us assume that 
the diagonals of the different stages do not touch each 
other, but that their extremities are separated by some in- 
definitely swall distance, so that the pressures R,, _;, 8, — 1, 
&c., are taken in the intervals in question, Then, by the 























ordinary conditions of equilibrium we have the two follow- 
ing relations:— 

R, —,— sin. y N’, = R, — sin. y N,') 

S, _1 — sin. ¥ N, S, — sin. ¥ N’, § 
And as between the small limits of actual lowering verti- 
cally the movement vertically of the point p or ¢ attached 
to a diagonal corresponds to a shortening of this oblique 
member of p sin. ¥, or ¢ sin. ¥, we have also in accordance 
with the laws of elastic bodies— 


R, —sin. y N, = Ew P2—? —0) 


(1) 





h 
‘ ( _— ) 
S, —sin. ¥ N’, = EQ ae . 
also 
N, = E’ x v — V sin. ¥ 
hh ame 
sin. ¥ m 
y - = cz { = 
N’,. = Ex (9, - Y sin. y | 
L —— 
sin. Y } 


and for each storey there will be six similar equations; 
that is to say, as many as there are unknown quantities. 
By eliminating N, and N’,, and observing that according 
to equation (1) the swum of R, and S, is constant = R,,. the 
number of equations for each storey is reduced to three, 
viz.:— 
R, = 0 (p, — Pa) + V (0, — o, —1) 
R, — BR, = 0 (6, —p,-1) + ¥ (%, — Py 1) 
R, = R,_1 + Y (py + Oni) + ¥\%% + Fn-1)3 
where for greater simplicity we assume 
Sw 4 E’ y sin. 3 


A 


o= 





= EQ and ¥ = 
h 


all three being constant ratios. 

For a pier of m storeys in height there are, therefore, 
three groups of m equations each, from which, hy succes- 
sive eliminations, we are to find the relation between the 
pressure on the top R,, and that at the base R, This can 
scarcely be done algebraically; but we can eliminate the 
unknown quantities p and %, and reduce thus the 3-m 
equations to m equations, thus— 


! 





—(0+v) (0+) KR, + (Oo—wv?) RP +¥ ) 0 
(o+v) R, -_ 
(Oo—v¥*)R,—2(0 + VY (o+ WR, + ) 0 
(Oo— wv?) R,+ 20 (0+ a) R, .. 
(Oo —y? R, —2(0O + Ww) (0 + v R » a —_- 
Oo—v?) R, +2¥ (0+) R, "> « 

(Oo — wv?) R, —2(0 + ¥) o+y)R,+ (a 
(Oo—¥*) R, —2WV(0 + wv) s hae 
* * * ~ * + 
Oo—w?)R,_.—2(0 + vV)(o+¥)R,_1+ 2 = 
(Oo—v?) R, + 2¥ (0+ v) Ra eae” 


These equations are readily solved numerically for given 
sections of verticals and diagonals:—For Busseau d’Ahun, 
w = 36,000 square millimetres, Q = 44,000 ditto, x = 


4 


3400 ditto, sin. y= 0°9, and = 1°98; hence 


+ 
“4 


¥ — (1002 
O+¥ 
_ _Veo—  —0200. 
2(O + wv Or w) 


In the following table the equations have been solved 
for the four lower and for the last storey, and the results 


are valuable as showing how much the diagonals tend to 
equalise the pressures upon the several verticals :- 




















| m=l m=2 | m=z3 m=4 | m=7 

R, _ | _ _ — | 1-000 
R, tes | = a | 0-716 
R. is _ nai -_ | 0-580 
R, ae | _ ~ 1-000 O-51s 
Ry ap _ 1000 o719 O-an4 
R, | 1000 0720 O°587 } 0-469 
R, 1-000 07-0 0°595 0°29 ; 0 462 
0093 0.63 oss | 0 460 


Ry 0 830 


The intensity of the action of the diagonals is due ia part 
to the difference between the coefficients of compression 
and extension of cast iron and of wrought iron, the latter 
requiring very nearly double the load of the former to 
produce equal elongations or compressions. 
The excess of load on the vertical R per square milli- 
metre over that on S for the same storey may be ex- 
pressed as 
w 5 
R, — a S.; 


and since S, = R, — R,, and taking R,, 


cess is 
w w 
(1 + 3) R,, — 3? 
and if the values of R, given in the preceding table be 
employed in this formula we may obtain a second tabula- 
tion, by which the excess of load upon the unit of section 
of each vertical member will be given. 

The final result as applied to the two viaducts, as 
actually constructed, goes to prove that the excess of load 
upon the intermediate verticals of 11 and 19 tons respec- 
tively at La Cere and Busseau d’Ahun is rapidly taken up 
through the intervention of the diagonals, and that practi- 
cally the load upon the whole height of the pier is divided 
in the ratio of the sections of the verticals. We must pass 
on, however, from this part of the subject to some con- 
sideration as to the work done by the diagonals themselves. 
From what has preceded it is obvious that the higher the 
St. Andrew crosses of the diagonals are placed in the 
structure the more stress there is upon them. It is also 
plain that the vertical pry ea of the extended dia- 
gonal N’, must be equal to the ifference between R,, and 
k, — 1, or 

(N, —N’,) sin. y= R, — RB, — 1, 
as already found (equation 1) in the fundamental equation 
for the diagonals. The work, however, is not arbitrarily 
divided between the arms of the diagonals; the functien of 


1, this ex- 
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each arm results rigorously from the conditions of the 
problem. From equation 2 we obtain 

(N’, + N’,) sin. y = W (Pa— Pu —1 + Gu On -1) (3a. 
From this the general elimination of the quantities p 
and o is too complicated to be here attempted, but the 
following results apply to a viaduct of seven storeys 
(m= 7). For the seventh storey, 


~ 


1”) os a a a 2 a 
(N, — N’,) waa ee R, + Ov (R, —R,) + 
~2y R, + (O—0) (R, —3R, +4, +4R, + 4R, +2R,) 
O+0+2¥ 


and for brevity, passing at once to say the fourth storey, 


ROR in “ee ae 
(N, — N’,) sin. y= 2% (R, oa R,)) +) 


+ 6WR, + (O—0)(R, —3R, + 4R, —2R,, \ 
O+04+2¥ 
and substituting in these (and the like equations for all the 
other storeys) the numerical values already given, we 
obtain 


N, 


7 





= + 0223 R, — N’, = — 0:092 R. 

5 = + 0139 R,, &e, &e, N 0-012 R,, &e., &e. 
The first being compressed and the second extended 
members; and as R., for Busseau d’Ahun, is, as we know, 
eleven tons, it follows that the maximum compressive 
stress upon a diagonal in this viaduct, at N,, will be, in 
round numbers, 2°5 tons. There are also corresponding 
longitudinal stresses upon the horizontal members of the 
framework, which we may obtain by deducing the hori- 
zontal components of the stresses upon the diagonals, 
Thus— 

(N’,) 2 = — 0°0415 R, 

(N,) z= + 0°0625 R, 


, 
6 


(N,) z= + 0°1005 R, 
(N’,) 2 = — 0°0055 R, 








together + 00210 R, + 0095 R, 
whence it results that the horizontal member between (for 
example) the sixth and seventh storeys, sustains a tension 
of 0-021 R,, and that the vertical member 8 is pushed or 
tends to be bent outwards by the horizontal one by.a 
force of 


together 


0095 — 0021 = 0-074 R, 


that is, of 0-074 x 11 tons = 0'514 tons. 


From what has preceded we are now ina position to 
assign to a sufficiently near approximation, and having 
applied those formule of the applications of which we have 
only given a few illustrations to all the parts, the actual 














ressures upon the several verticals of both viaducts. 
hus :— 
| Height in | 
Load, | the vertical Busseau d’Ahun. | La Cere 
member. | 
giant ~| 
Vertical- | Vertical< | Verticals | Verticals 
| Pands | Qanwi Kk} PantS | QandR 
| Tons. Tons. | Tons. Tons. 
Total of passive) At top. 993 88°2 | a0 50°0 
and | 
rolling loads. At base. 1261 | 964 1 | 


52°9 


We shall now pass to the considerations of another and 
in a practical sense, high'!y important branch of our sub- 
ject, viz., the effects upon skeleton piers of this description 
producible by the unequal loading and by consequent un- 
equal flexure of the superstructure and girders. 

» These effects, or at least those of most practical import, 
relate to unequal vertical pressures upou one portion of a 
transverse range of verticals, and to the coerced lateral 
bending of the whole system of the pier by such local ac- 
tion. This, as we shall presently see, depends greatly upon 
the way in which the superstructure rests upon the sum- 
mits of the piers, and upon whether or not the former is 
rigidly connected or not with the summits of the latter for 
their entire breadth in the direction of the line of rail- 
way. 

The derangement of the piers is, in fact, least if the load 
always bears upon a line transverse to the line of girders 
spanning through the centre of symmetry of the top of the 
pier, and is greatest if the girders rest upon the entire 
breadth of the pier where they cross over its summit, and 
are not bolted down or otherwise secured to the head of 
the pier. Referring to Fig. 8, let us for example take two 


#Y' +y| 





inl inadiesiliiipiinninmnaiintads tate 


adjacent spans of Busseau d’Abun, p and p. 


side, P, of same is free from all but its own weight. Then, 
as we have already seen that the load upon one pier is 
532 


532 tons, that upon one range of verticals, K’= 


133 tons; so that, if the whole bearing be taken off the 
side of the pier P for the time we have 
P’ = 133, and P = 0. 

This evil was endeavoured to be met in the case of the Fri- 
bourg bridge by interposing sleepers of timber as a com- 
paratively elastic and tolerably compressible material be- 
tween the top of the pier and the bearing seats of the girders, 
one which certainly does not completely solve the difti- 
culty. In the Sittau Viaduct, to which, in our first article 
on these works, we have referred, the girders are placed 
right down upon the head of the pier, and, whether bolted 
or not, this arrangement is not free from serious danger. 

In the Crumlin Viaduct it is stated in the account given 
by Mr. Maynard, who we believe superintended the con- 
struction for Messrs. Kennaird, that the Warren girders 
only rest upon the projecting ends of their top booms, and 


rita 





oo ae wa 
PP 


That at the | 
side, P’, of the middle pier being loaded, while that at the | the load on P be zero. 


do not receive any support at the level of the lower booms, | 
and that the points of contact are through wrought iron | 
cylindrical friction rollers of small diameter. Save that | 
this arrangement is tantamount to increasing the height of | 
each pier by an amount equal to the depth of the girder, it | 
is not to be objected to as respects the pier itself, and in 
view of the points just now before us; but as respects the 
Warren girders themselves, if this be the nature of the sole 
support it is, in our judgment, one full of objection, and in 
Warren girders of very great magnitude very likely to lead 
“ disaster. However, that is not our immediate concern 
ere. 


The subject of unequal loading of piers such as these de- 
mands a somewhat fuller treatment. To our notation as 
previously given we must now add the following: — 

p = the spau of the open from centre to centre of the 
piers. 

a = the trigonometric tangent of the angle formed by 
the superstructure with the horizontal plane at its contact 
with the pier top. 

1, = the moment of inertia of the superstructure. 

I, = the moment of inertia of the pier P’, P. 

; U and U’= extraneous horizontal forces called into 
play. 

Let us assume an indefinite number of spans, alternately 
loaded and free from load, then, recurring to the expressions 
already given, we have for a loaded span— 





a d y i ‘ Np » (’ + A) p® Zi (A\’— A) ps 
I, da 6 “4 a 24 ? 45 
’ x’ (’ + A) p? ’—)) ‘ , 
’ ‘aie Pp Pp ( P 
¥=—_ — x — gi, ___f— x2. *—__—__e— 
E Ly 3 + 12 zr T xr 


(5) 
and taking in the former equation =p, and in the 


latter + = £ we obtain the inclination a of the loaded 


girder (or superstructure) and the amount of sag, 7. 


(A’ — A) p? le 

— € 

«= "BEL ») 
3 A’—2X 


J 
y= ; 
‘ 24 E’ I, 
For the wn’oaded span 
always from the nearest 


p\* =) 
(3) ° . . . . ‘ 


or girder, reckoning the abscissz 
pier, we have also— 


rr” Dae ins x es Ap, _ A+ )p? ‘a 
o” - 2 24 ) 
yro¥ a Ap (X +X’) p? daca 
’ : eee : - : a] N ; 
E'l dz ; r? 4 4 x 24 Z rr) Pp (9) 
o Ap (A+!) p2 a 
BLy=—35*"+ 15 7"— “i ae Fs (10) | 


It will be remarked that equation 8 regards the radius 
of curvature of the sagged girder, and that the points of 
reverse curvature are marked by the passage of its second 
member through zero—that is when 


r=p(t+ 7/1 (2—*)] .. (1) 


U 
an expression which becomes imaginary when >> 2, which 
is the case when the superstructure has less weight than 
that of the proof load, as is the fact in both those French 
viaducts. 
In that case in the unloaded adjacent span the super- 
structure becomes, as in Fig. 8, bowed up by an amount 





in equation 


2 


(12) 
2 (12) 


y’ which can be determined by making 2 = B 
2 
| 10 of the curve of flexure; or— 
» _2N—3A . 
oy = - - +. * eo 
‘ wEL { ] 
| Applying these expressions to La Cere and to Busseau 
D’Abun, in which the conditions here are practically about 
the same, and I, = 0°80, we find— 
Metres. 
wy = 0°0350 


y" = 00107 


| The sag of the loaded span superstructure . 
| The contrary curvature upwards of the su-) 
perstructure of the adjacent unloaded span § 
| The inclination to the horizon of the girders } 


| upon the top of the pier . . . . . .§* ee Oestes 


or, in round numbers, 0°0015, 
which, taken at the oppo- 
site edge on top of the 
pier of 2 metres wide, will 
correspond to a rise of the 
girder web, these of 0-003 
metres, a quantity so small 
that we might prove that 
the vertical cast iron mem- 
bers of that side must rise by 
their elasticity, and follow up 
under the girder, so that the 
verticals, P’, will never sustain in fact the entire load, nor 


(To be continued.) 








PARLIAMENTARY BUSINESS. 

IF it were said notes in the committees of both Houses of the 
Legislature, it might be averred concerning them that a compa- 
ratively heavy list of bills has been got through, and a large 
amount of valuable evidence taken since our notes appeared. 

On several days Mr. Dodson has got through the clauses in 
his committee on unopposed bills of a dozen schemes in a batch, 
some of them very important to the respective communities they 
affect locally, and others interesting in a much wider range, as, 
for instance, the Rochester Oyster Fishery Bill, which concerns 
the denizens of the metropolis and others who appreciate the 
succulent and nutritious molluse indicated by the title of the 
bill. 

The principal business as regards ‘railway bills has been in 
Groups 7 and 8, the first referring to the London and North- 
Western New Works Bill, the North Staffordshire and the Mid- 
land schemes, With others of subordinate importance. The Lon- 
don and North-Western have got their Ashby and Nuneaton line, 


| of the first day’s proceedings. 








and also their New Works bill; as regards the Midland great 


bill for amalgamation with the Glasgow and South-Western, it 
may be here stated that this great case was opened on Wednes- 
day of last week by Mr. Venables, Q.C., for the promoters, who 
pt adhe an exhaustive speech, that occupied nearly the whole 
On the second day the promoters 
put numerous influential witnesses into the chair; the Lord 
Provost and ex-Lord Provost of Glasgow and many of the most 
influential of the merchants and traders of the towns and coun- 
ties in the south-west of Scotland. Proceedings were taken, and 
the case adjourned from day to day after the opening 

Among the more important select committees, on what are 
considered public questions, may be named those on the valuation 
of property on the turnpike trusts, on the fire protection, and 
on the East London water bills. These select committees are 
usually, if more select, very much more numerous than those 
that sit upon private bills; the select committees being in some 
instances from fifteen to twenty members strong, sometimes all 
present during one or another period of the sitting. 

Apropos to the East London Water Bills Committee it may 
be mentioned that the whole question of the water supply of the 
metropolis has been gone into. . Hope Scott opened the 
case in a characteristically lucid historical sketch at the first 
meeting of the committee—over which, by the way, Mr. Ayrton, 
member for Tower Hamlets, presides, and will deport himself, 
it is to be hoped, to the satisfaction of such City oiticials as may 
come before the committee. Eleven petitions have been presented 
in relation to the bill, in which the petitioners pray to be heard 
by their counsel, agents, and witnesses, as to the operation of 
the Metropolis Water Act of 1852, and other matters within the 
scope of the committee's inquiry. 

In relation to the Metropolis Gas Bill a number of petitioners 
ask for a good thing in praying that they may have eighteen 
candle gas at a price not exceeding 3s. 6d. per 1000ft., without 
reference to dividend. We wish that they may get it, but doubt 
that they ask far too much. + 

The bill for the abolition of turnpike trusts and tolls has 
been referred to a committee, over which Mr. Knatchbull- 
Huggesson presides, and in which he is surrounded by a number 
of honourable members of a much more distinctly pronounced 
bucolic type than he. The bill evokes the opposition of some of 
the turnpike trust authorities, and amongst others of a gentle- 
man whose petition has a scrawl appended which necessitates 
the clerk of the House to write in the copy for the Queen’s 
printer “name illegible.’ Unhappily it is not peculiar to truly 
ru.al offic al persons to write their signatures so that nobody can 
reai them, but it may surely be pronounced inexcusable in a 
man, whether urban or other, that he should send a petition 
(however he may do with his letters) to the Imperial Parliament 
with such a signature as a spider might make after a slight duck 
in the inkhorn. 

In so far as the promoter’s evidence in the “ Midland and 
Scottish” case is concerned, a finish was come to on Tuesday. 
On Monday two witnesses, Mr. Wm. Johnstone, general manager 
and engineer of the Glasgow and South-Western, and Mr. Jas. 
Allport, general manager of the Midland, occupied the whole 
day; both of them were subjected to lengthy cross-examinations 
by Mr. Denison and Mr. Hope Scott. On the cunclusion of ‘the 
evidence Mr. Hope Scott opened the ball for the opposition by 
an elaborate commentary upon Mr. Venables’ opening address, 
and upon the evidence, to which Mr. Venables repiied. The 
case for the opposition opened yesterday, and will probably 
occupy another week. 

On Wednesday the attractions of the gay and festive scene at 
Epsom left the rooms and corridors deserted and silent, except- 
ing the room in wiich Mr. Dodson and his colleagues, in Referees’ 
Court A, at the extreme end of the long corridor to the right, 
continued—reckless of the condition of “the Rake,” or the pro- 
spects of “ Vauban,” or “Van Amburgh ”"—their sittings for 
examination into the referred cases of the North British (Carlisle 
deviation) and the Great North of Scotland bills. 

Great activity has been manifested in the Lords’ committees 
during the fortnight, on opposed private bills; and also in the 
select committees, some uf which deal with what are really ordi 
nary private bills; as, for instance, that on “ Pier and Harbour 
VU: ders Confirmation,” Mr. Baillie Cochrane, chairman, which sat 
in judgment upon the Alexandra Pier, Southport—a project fora 
new and additional pier at that favourite northern watering place. 
Duplicate piers seem to be much in vogue, as, for instanee, at 
Blackpool, Brighton, Ryde, Yarmouth, &c., but they do not 
always succeed, as is the Ryde experience. The project for the 
new pier at Southport was opposed by the company who own 
the existing pier, and the new scheme was rejected by the com- 
mittee, on the condition that the existing company should 
widen their pier to eight yards throughout, and make it a uniform 
level to the outer end. It is above 14v0 yards long. This case, 
which occupied several days, came to an end atteuded with pain 
to all present—the break-down through severe illness of Sir 
Thomas Phillips, Q.C., leading counsel fur the promoters, in his 
concludin ; speech, which he was obliged to close abruptly. The 
room was cleared, and the committee betook themselves to 
another to determine upon their report, which was against the 
bill. Sir Thomas was left in the room, and was attended 
speedily by two medical gentlemen. 

The committee on the Metropolis Gas Bill, Mr. Cardwell 
chairman, commenced its sittings on Tuesday. Mr. Davidson, 
Q.C., representing the Board of Trade, who promote the bill, 
took up the greater part of the first sitting by his openiug ad- 
dress, which vccupied above three hours. The committee ad- 
journed till to-day. The promoters of this important measure 
have perpetrated the absurdity of presenting a draft bill, which 
is minus the most essential elements, viz., the price at which 
gas is to be supplied, the illuminating power of the gas, and the 
dividends which gas companies are to be permitted to earn. It 
is the play with Hamlet and his mother, and the ghost left out. 
The representatives of the Metropolitan Board of Works and of 
the City of London offered to fill up these blanks, but Mr. Burke, 
Q.C., tor the gas companies, very properly and reasonably ob- 
jected to the sponsorship of these bodies, and declared against 
their having even a locus standi in relation to these vital questions. 

Lord Redesdale and Mr. Dodson, the respective chairmen tor 
the Lords’ and Commons’ committees on unopposed bills, have 
been getting through the clauses of from ten to fourteen bills 
each in single days during the fortnight, and the remanets are 
now reduced to a comparatively small compass. 

The great Midland amalgamation case has been summarily and 
unexpectedly concluded in Major O’ Reilly's committee this after- 
noon in favour of the promoters, but reserving certain pro- 
tective clauses in favour of the North British company's Fife- 
shire and Northern traffic, till Monday, The opposition was only 
opened to-day, but the committee appeared to have made up 
their minds as to the merits of the case, and thought further 
evidence useless, 

The committee appointed to consider the bills in Group 12— 
all London Chatham and Dover—held its first sitting to-day, 
Mr. Basil Woodd chairman. The entire sitting was occupied by 
Mr. Burke, Q.C., in his opening address on behalf of the company. 
The examination of witnesses in the case will commence to-day, 
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TO CORRESPONDENTS. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

*,* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 


A. N. (Soho).— We shall be glad to see the document, 

APPRENTICE —There is no loss of power from the action of the crank, We never 
heard of any svecial treatise on the rotary engine, 

J.C. B — We cannot possibly reply to your question as you have put it. 
not say whether you are a mechanical or a civil engineer. 

ROCK-BORING MACHINERY.—ZJn our last impression Low's Rock-boring Machine 

was, by a typographical error, printed How s Rock-boring Machine. 

. O. L. (Casterton).— The draft to which you allude was duly received and 

credited. We were under the impression that the receipt was announced in this 

column. 

C. H. C. (Breslau) - The patent was taken out in the name of Grimsly, hence the 
reason why we could not succecd in finding tt before. Its number is 12,884 
(1849), price 2s. 7d. 

AN ENGINEER.—You will much oblige us by sending your name and address, 
which we shall of course regard as being strictly confidential. The statements 
you make correspond nearly with our own experience. We are anxious to see 
the question placed in its proper light, and to bring the truth before our readers, 
and any well authenticated facts on either side possess much value. 

WANWANDYRA.—The principle of atmospheric condensation has been s0 little 
used that it is not easy to say exactly how much or how little surface would suit 
your purpose. Much would depend on its arrangement. The quantity of air 
required to be passed through the condenser would be very great. When watr 
is used for condensation about 27 lb must be injected for each pound of steam, 
in order to get a god vacuum, and as the specific heat of air ts but °23, about 
five times as much air as water, weigh: for weight, will be required. In other 
words, for each pound of steam you must send through your condenser 135 1b. 
of air; 15 cubic feet of air weigh | lb , therefore over 20 0 cubic feet of air at 
least must be sent through the condenser for each | lb, of steam Such an engine 
as you desc’ ibe will use at least 31 1b. of steam per horse-power per hour. or, 
for ten indicated horse-power, 300 lb., or 5 lb. per minute, requiring at least 
10,000 cubic feet of air to condense it. The tension of the air would of course 
be low, but even then the power required to drive the fan would be very great 
It would be possible, however, to construct a condenser of very small and thin 
brass tubes which would present a very large surface, by which a considerable 
proportion of the steam might be condensed. You have besides provided for the 
carriage of two tons of water, which would suffice to condense about 750 lb. of 
steam, as Us ‘emperature might rise to 212 deg. Again, the temperature of the 
air escaping might be suffered to rise above 90 or 100 deg., as you do not require 
«@ vacuum, say to 200 deg., in which case the quantity necessary for condensation 
would be reduced one-half. The condensing surface ought to be about half as much 
more as the heating surface, a condition easy of fulfilment with hin. brass tubes. 
All things considered, we believe it may be possible to carry out your idea but we 
should advise you to construct an experimental condenser and fan first, and to 
use them in connection with a small engine. If you wish for further advice 
write again: we fully recognise the importance of the object you have in view, 
and heartily wish you a success, which we would gladly promote. 


You do 


E 





THE REMINGTON BREECH-LOADER, 
(To the Editor of The Engineer) 


Siz,—Will any of your readers kindly give us the address of the agent for 
the Remington rifle in this country ? J. AND CO. 





HYDRAULIC RAMS. 
(To the Editor of The Engineer.) 

St®,—I wish to meet with a maker of hydraulic rams, as I want one, if pos- 
sible, to raise a continuous stream of water 10in. to 15in. in diameter. 
Manchester, May 2Ist, 1867. W. iH. 
STRENGTH OF CYLINDER ENDS. 

(To the Editor of The Engineer) 

S1R,—Allow me to say, in answer to “ RETORT,” that if he had not been in 
such haste to come to the rescue of his mat he would have found that in 
applying a formula for fat covers to an arched one he is trying to do what he 
himself says Cannot be done, viz., to bore a square hole with a round tool. 
There is just the same difference between a flat cover and an arched one as 
there is between a girder and a suspension bridge. 

I am quite in the dark how ** RETORT ” has calculated the thickness of a flat 
cover for a gasholder without neglecting the weight at the metal, and has got 
1} for that dimension. I get O'4°in. If you think it worth your space, the 
following is the formula transferred for this special case :— 

Calling P = total load per square inch, 


8 = weight of one cubic inch of plate, 

r = radius of cover in inches, 

d = thickness of cover 1 inches, 

& = utmost allowable tension of material (say 10,000 for wrought 
iron), 

) == pressure of liquid in pounds per square inch, we have for a gas- 
holder :— 


P=p—dsB; 


d=rift 


or from formula 


we get— 
d= rf? —ds 
E 
rs Te. 
or— d= — + we e€ 
2k Vv k ie 


This gives for a gasholder of 100ft. diameter— 
p = i lb., & = 10,009, 8= 0278 Ib., d = 0°45, as stated above. 
As for arched covers, a formula for that purpose must be constructed In such 
a way that, for the hei¢ht of arch being equal to radius of cover, the formula 
becomes the well-known one tor spheres subjected to internal pressure, viz., 


d= f 4 And for height of arch = zero—that is, a flat cover—the formula 


dar fF 


Besides, practical examples teach that the arching of a cover only slightly 


must be— 


immensely adds to its strength, and the formula to be constructed must fulfil | 


this c ndition too. 
The following formula, constructed on these principles, accords pretty well 
with good existing practical examples, and reads 


aaPriS+(i-y7) —— pis 
r 


ap r2p srt 
2kor 2k * V2 +R 
or neglecting the influence of weight of material— 
6 wt e +(1 —S4)r fF 
2A r r t 
In this formula a = weight of arch in 
Inches. Applying this formula to flanged 
steam boiler ends, the height of arch is 
to be taken from centre of rivets, as per 
sketch. 

For instance, boiler 5ft. diameter, 
steam 60 Ib., = 10,000, a = Shin., d = O’6in, Or 
P= }lb.,a = Stt.,d —0-2in. 

I hope that this will answer “ RETORT” and ‘*GASHOLDER.,” 

Barap, May i8th, 1867, 





hold, 


100ft, di 
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MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 23th, at nine p.m .— 
The President's annual conversatzione. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Lecture at three 
o'clock, Friday, May 3st: **Communications, Military and Commercial, 
between the Steppes of Central Asia and Hindustan,” by Colonel R. A. Shafto 
Adair, F.R.S., A.D.C. to the Queen. 





be inserted unless delivered before seven o'clock 
on Thursday evening in each week, The Sour lines and under is 
three shillings ; each line afterwards, eightpence. line averages eight words ; 
blocks are the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 


at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the terms paid iw advance):— 

Half-yearly (including double number) 15s. 9d. 

Yearly (including two double numbers) £1 118. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum wil! ; 
registered for transmission abroad, 


be made, THE ENGINEER és 


NOTICE. 

*,* In order to facilitate communication between our corre- 
spondents in Paris and our subscribers and scientific and 
manufacturing friends who may visit the Exhibition, as 
well as the great mass of the exhubitors, we have established 
a small office in the park, near the boilers, in the English 
section, where our representatives will always be heard of, 
and Tue Enaineer can be procured. Our officeis situated 
close to the circular promenade round the building, and 
is externally an exhibition of some of Messrs. Bunnett 
and Co.’s shutters, dc. It is surmounted by a cornice 
representing a rivetted girder in light blue with gold 
rivet heads, and on the centre of each side the name of our 
journal is printed. Our correspondents in Paris will be 
happy to be of use to any of our English or conti- 
nental subscribers visiting the Exhibition. 

Messrs. Kirklands have undertaken the agency of this 





sale at their English newspaper office, Gallery VII. 
‘GINEER 
THE ENGINEER. 
FRIDAY, MAY 24, 1867. 
GOVERNMENT ENGINEERING, 

Certain Government engineers, entrusted with the con- 
struction of the fortifications intended to render the Med- 
way safe from invasion, have succeeded in committing a 
stupendous blunder which will cost the nation about 
£100,000, So many changes have been introduced of late 
in the construction of forts and guns, that the pulling 
down of a battery and its adaptation, by rebuilding, 
|to the last phase of the artillery question, would not in- 
duce us to accuse the first constructors of the fort of com- 
mitting a mistake. The blunder to which we refer is of a 
totally different character, and has nothing whatever to 
do with changes in guns or ironclads. It is simply a mis- 
take in construction, nothing more, and, unfortunately 
for the professional reputation of those concerned, no less, 
A huge stone structure has been built on a marsh, and it 
has sunk into it. Eight feet, or so, of a battery recently 
in course of erection on the western shore of the Med- 
way at the Isle of Grain, and commenced within the 
last four or five years, have bodily disappeared; and 
the remainder of the fort has to be pulled down in 
order to prevent it from following the portion already 
engulphed in the soft alluvial soil of the marsh. The 
battery is, or was to have been, constructed of granite 
and earthwork, and was intended to mount no fewer 
than twenty 600-pounder guns. Its weight, we need 
hardly say, must have been very considerable; and nothing 
could apparently be more obvious than the necessity of 
providing excellent foundations. The soil on which the 
eer was te be erected consists of a bed of alluvial de- 
’ It is very similar in character to 





posit nearly 40ft. deep. 


of the land lying on either side of the Thames from its 
mouth to London. The treacherous character of this 
soil is well understood by every engineer, we imagine, 
except those in the service of the Government; and, 
in building or carrying out any works of impor- 
tance near old Father Thames, great precautions are 
taken in procuring a good foundation, either by piling 
or by other expedients. The engineers of the Isle of 
Grain battery, however, evidently believed with a stu- 
pendous credulity in the capacity for sustaining weights 

ssessed by what is little more than Thames mud. It 
will hardly be credited that they constructed their battery 
on no more secure basis than a substratum of concrete 





|marsh. It required no peculiar prophetical power to 
| fagetell the result, and we believe the engineers were in- 
|formed at the time by those who had dealt before with 
similar soils, that the structure would be swallowed up. 
It is much to be regretted that they were too much im- 
pressed with a sense of their own importance to act upon 
the advice tendered them. 

Although the difficulties of building upon treacherous 
soil are great, they are not unsurmountable; and where 
capital and talent are available, satisfactory results are 
almost invariably obtained. There are three methods of 
putting in foundations, or, more strictly, of providing a 
firm base in marshy soil, anyone of which may be adopted 
with success according to circumstances. The first, and 
beyond question the best, is to drive piles down to the 
hard substratum underlying the alluvial deposit, to plank 
over their heads, and to build on the platform so made; 
the same object may be attained, usually at greater cost, 
by excavating down to the hard bottom and filling up the 
trench with concrete. The second system was that adopted 
by General Gilmore in constructing the “Swamp Angel” 
battery used in the siege of Charleston, and already described 
in our columns.* It consists in driving sheeting piles 
down to the hard bottom, but not necessarily into it, so as 
to enclose a circular or rectangular column of aluvium. 
On top of this hurdles or fascines are laid, and over these 
a timber platform which will carry guns, or, if need be, a 
fort. The theory of the arrangement is that before the 
superstructure can sink into the mass of loose earth, a 
portion of the latter must be displaced laterally, in a way 
that may be best expressed by the theory of the fluidity of 
solids as defined by M. Tresca and others. The sheeting 
piles prevent this displacement, and the load is supported 
much as though it reposed on the ram of a gigantic 
hydraulic press, of which the piles formed the cylinder, 
while the semi-solid mud took the place of the water. 
Such an expedient should be resorted to with much 
caution, as the stability of the structure depends 
altogether on the power which the sheeting piles pos- 
sess of resisting pressure from within. The third system 
may be descri as consisting in constructing an 
extended platform of timber, which will diffuse the 
insistent weight over so large an area that what we may 
term the coefficient of resistance proper to the soil of the 








* THE ENGINEER, vol. xix., p. 296. 


some 6ft. or 8ft. thick, deposited in trenches dug in the | 





the Woolwich marshes, and represents the larger portion | 





| practice. 


journal at the Exhibition, and it will always be found on | 


marsh may not be exceeded, and the work will therefore, 
so to speak, float as though on a raft, or be carried like a 
man in snow shoes. It is evident that this system can 
only be properly applied on a comparatively small scale, 
and that in any case much care should be taken not only 
to make the platform sufficiently large, but to construct it 
in such a way that it may not yield where the load is 
greatest, while portions less severely taxed remain at the 
surface. It is probable that the application of this prin- 
ciple was the permanent idea in the construction of the 
Medway battery; and civil engineers will not differ from 
us—although military engineers may—when we assert that 
the principle was not only inapplicable to the case under 
consideration, but that it was most improperly carried into 
The platform, or its equivalent, was made of 
concrete, and did not, as a matter of course, possess the 
elasticity necessary to diffuse the superincumbent pressure 
properly, or the coherence which could alone prevent the 
parts most strained from giving way and separating from 
those less heavily taxed. The consequence was that the 
concrete was broken up, and not only allowed the fort to 
sink, but to sink irregularly, and the masonry is cracked 
and bulged in several places, so as to render its reconstruc- 
tion necessary, even if no further sinking took place. The 
“Swamp Angel” system wastried at the Magazine Battery in 
the same locality with nearly equally bad results, possibly 
because it was not properly carried out. 

It is obvious that in works of such magnitude the only 
course which could properly have been adopted would 
have been to pile right down to the hard bottom at any 
cost, provided it was deemed advisable to construct a 
fort at all under the circumstances, It is said that 
a bed of shingle interposed between the surface of 
the marsh and the clay, through which piles could 
not be got. We fancy civil engineers would have over- 
come this obstacle very speedily, if in no other way 
by using screw piles. As matters stand the Isle of Grain 
fortifications bear convincing testimony to incompetency in 
some quarter, and the whole affair courts parliamentary 
inquiry. It is worth considering, however, whether, under 
such conditions, it is advisable to construct land bat- 
teries at all. The cost must in any case be enormous, and 
we are disposed to believe that three or four floating 
batteries of the monitor type would answer the intended 
purpose far more effectually at much less expense. If we are 
to wait until the defences of the Thames are completed at 
the present rate, it is certain that the existing generation 
will die out and still leave London defenceless; and we 
would commend to the consideration of the Government 
the advisability of suffering the existing fort, or part of a 
fort, to go to the bottom; and instead of wasting more 
money over it, to cut down a few of our old line-of-battle 
ships into monitors, or to build special floating batteries, 
with the money which must be expended before useful 
fortifications can be erected on the banks of either the 
Medway or the Thames. 


TURRET SHIPS. 

We have repeatedly pointed out that the monitor 
system cannot serve the purposes of England in main- 
taining her power on the high seas, although it is probable 
that monitors specially designed for such an end would 
prove very useful for harbour defence; but up to the present 


| moment we have never brought against the system the 
| argument that in a gale the waves would wash into the 





turrets and prevent the guns from being worked. That 
monitors with their excessively small freeboard, should 
be liable to such casualties in a very high degree appears 
at first sight to be sufficiently obvious. That we have not 
noticed it is due to the fact that American authorities 
have informed us that no difficulty was experienced in 
working the guns of the Miantonomoh and Dictator in all 
weathers. The statement was explicit, and we were bound 
in a certain sense to receive it as correct in the absence of 
direct proof to the contrary; but this proof has at last, 
we think, been afforded us by the performance of the 
Wyvern, a vessel possessing not afew of the characteristics 
of the American monitor. In our last impression we 
closed an article on our Channel squadron with a quotation 
from Admiral Yelverton’s report, which, as it is very 
short, we may reproduce here in part:—*The turret 
system would have had a great triumph. I 
do not here allude to the Wyvern, for the sea would 


have washed into the ports of her turrets and 
swamped everything inside.” We shall show, before 
proceeding further, that this statement is no mere 


assumption, but the direct assertion of well-attested facts. 
“TI see,” writes Admiral Yelverton, “no reason to 
apprehend that the ships of this squadron would make 
worse weather of it than any of our line-of-battle ships. 
I must, however, make two exceptions to this, namely, the 
Hector and the Wyvern, neither of which are, in my 
opinion, safe in bad weather.” He then details the wea 

points in the Hector, with which we have nothing at pre- 
sent todo, and goes on to speak of the Wyvern as “ being 
so low in the water that, with the every-day Atlantic 
swell only, she is compelled to be battened down if not 
head on to it, and even then the sea breaks over her decks 
in a way that renders it a service of danger for the men 
to pass along it. On reaching the cruising ome she was 
soon short of coal, and I was obliged to send her to Bantry 
Bay to fill up; but the experience I had of her perform- 
ance up to that time convinced me of her unfitness to keep 
the sea, and I ordered her to remain at Bantry until the 
end of the cruise, when she joined me, having had to put 
back on one occasion in the face of a strong south-easter. 
I.was subsequently informed by Captain Burgoyne that 
on the occasion of steaming down Channel this vessel had 
two of her fires partly extinguished through shipping a 
heavy sea. ‘Che Wyvern does little under sail, and is 
totally unfit for the duties of a sea-going vessel; but she is 
well adapted for coast defence.” Admiral Yelverton’s tes- 
timony may be regarded as perfectly impartial, inasmuch 
as he speaks highly of the turret system—which must not 
be confounded with the monitor system. His greatest ob- 
jection to the Wyvern is that she is low in the water. At 
page 5 of his Report we find him writing: “The Wyvern 
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could never have been intended as a cruising or sea- 
going ship; for although she is buoyant, and rises 
to the sea, yet from her being so very low in 
the water it rushes up her sides over all, and 
when broadside to the sea it is impossible to walk 
about her decks without the risk of being washed 
overboard. At sea she is almost always battened down, to 
the exclusion of air in the engine room and stokehole.” If 
such testimony as this does not prove conclusively that it 
would be impossible to tight the guns of a low turret ship 
in a heavy sea, we are at a loss to imagine what species of 
proof can be considered satisfactory. One of the special- 
ties of the monitor system consists, its advocates assert, in 
the fact that owing to their freedom from roll in a heavy 
sea such ships as the Dictator or Monadnock could open 
their ports and fight their guns when a broadside ship 
could not. If monitors do not possess this advantage one 
of the strongest possible arguments urged in favour of their 
adoption by England falls at once to the ground. 

Now, when we come to examine the statement that 
monitors can fight their guns in a heavy sea we find that 
it rests, after all, on a very uncertain basis. There is no 
recorded instance worthy of credence, or, in other words, 
supported by official evidence such as that supplied by re- 
ports like Admiral Yelverton’s, in which a monitor has 
opened her ports and fired her guns in a moderate gale, to 
say nothing of a storm. ‘The officers of the Miantonomoh 
informed us when we were on board that vessel that in a 
breeze no one could even set footon thedeck, as it was almost 
constantly under water, now and then 6ft. deep. The sea 
swept the ship, in point of fact, asit would sweep a raft. It 
is urged, however, that, as the turrets are not close to the 
ship’s side the force of the sea is broken by running along 
the deck before it reaches them. Any one who has 
watched the waves coming in on a sandy shore will be 
able to judge for himself how much the argument 
is worth. When a heavy sea breaks on a ship’s deck it 
loses little of its force as it runs aft and carries before it 
ebjects at once so small and so firmly fixed that it is 
evident no inconsiderable power must reside in the mass 
of water which displaces them even after traversing a 
great extent of deck. But it is by no means necessary 
that the sea should reach the turret with sufficient momen- 
tum to inflicta rude shock, If it rushes into the port- 
hole and drenches the gunners and wets the powder in the 
cartridges, that is enough. Monitors are so far new 
things under the sun that they have been invested with a 
certain amount of mystery. They are so unlike anything 
else which floats that men at this side of the water were 
for some time unable to pronounce any positive opinion 
on their merits. If we were told that they did not roll by 
United States officers, we took it for granted that the 
assertion was correct—anything might be true of such queer 
craft. it was asserted that although the muzzles of their 
guns were not more than 3ft. or 4ft. out of the water, they 
could be fought with great facility in an Atlantic gale. 
This no one at this side of the ocean was in a position to 
contradict. It might be true, although it appeared to set 
all our preconceived ideas at detiance. We know that low 
ships and rafts are swept by the waves, but then the low 
ships and rafts with which we English folk had anything to 
do did not carry turrets, and no man could say how far 
this fact modified the results. At last, however, we have 
tried the point for ourselves. We have sent a low ship 
carrying turrets to sea, and we find that in a gale she 
could not fire a gun. The cloak of mystery drops from 
the monitor. She appears as being after all a craft sub- 
ject to the same laws as other floating bodies, We re- 
cover confidence in our experiences, and we no longer 
credit the statement that the Miantonomoh or Monadnock 
could fight their guns in a gale with more ease than one of 
our own broadside ships. ‘The chances are, indeed, that if 
the Achilles encountered either of these vessels in mid- 
Atlantic she would run her down in a breeze and send her 
bodily to Davy Jones’ locker without receiving a single 
shot. 

It is not to be supposed that the gentlemen who believe 
that the English Government are fools because they will 
not incontinently spend a million in building sea-going 
monitors, will regard the results obtained from the Wivern 
as evidence that a monitor would be obliged to keep her- 
self remarkably snug in a breeze. We shall be told, no 
doubt, that the Wyvern is not a monitor, and that she 
carries her guns too high to be able to fight them in rough 
weather. 1t will be found no easy matter to make much 
capital of this. The Miantonomoh and the Wyvernare not 
so much unlike after all. ‘Lhe latter ship carries her 
turrets higher above the sea, and this should really be in 
her favour, and the differences which exist between the 
decks of the two ships are too trifling to be of much im- 
portance. The Wyvern may perhaps hold a sea longer 
than the Monitor, but if the sea came on board at 
all the working of the guns will be equally impeded 
whether it is or is not retained for a few seconds 
more or less. As to speed, the Wyvern is about on 
a par with the Miantonomoh; as to the accommoda- 
tion afforded to their respective crews there is not 
much, perhaps, to choose between them. In calm weather 
the weak sides of the Wivern would be easily knocked to 
pieces by the monitor, and the 7-ton guns of the former 
at moderate range would not find much difficulty in plump- 
ing shell into the turrets of her adversary. But put those 
ships together in what a sailor would term a “bit of a 
blow” and neither could molest the other with her guns. 
A compulsory truce would be observed unless both vessels 
steamed away to the calmer latitudes “to fight it out in 
peace and quietness.” As our experience in turret 
ships increases, it becomes more and more evident 
that to be really useful they must carry their guns high 
above the level of the water; and this being the case we 
are at once presented with an old and ditticult problem to 
solve. We have, then, a high free board to cover with iron, 
in addition to the turret. To do this properly would 


entail the necessity of using a mass of armour-plating 
sufficient to render the scheme utterly impracticable, except 
in. the case of very large ships, which are unmanageable, 
and unpopular with seamen. 


A high turret ship of 





reasonable dimensions can only carry a belt of armour in 
addition to her turrets. If the turrets alone rose high above 
what we must term the main deck, no sufficient accommo- 
dation could be supplied for the crew, and the ship would 
be much in the condition of a very defective monitor—sh 

would have all the disadvantages and none of the advan- 
tages of the system. Therefore a large freeboard and a 
living deck must be adopted perforce; and these being 
provided, there is no reason why a very efficient and useful 
vessel carrying heavy guns in one or two turrets could not 
be placed at our disposal. But we cannot regard the turret 
as being either theoretically or practically the best pos- 
sible way in which to carry heavy guns. We believe 
strongly in the end-on system of fighting, and this cannot 
be well carried out by Captain Coles because his guns are 
necessarily in the centre line of the ship when firing dead 
ahead or astern. We have before now proposed a casemate 
ship in which the power of firing right ahead or astern 
would be retained in combination with a moderately full 
rig anda very roomy living deck, Whether such a ship 
as we speak of would or would not realise all that we antici- 
pate, direct experiment can alone decide. As far as Eng- 
land has yet gone neither bro wdside nor turret have mani- 
fested that superiority which can alone lead to the exclusive 
adoption of one or the other, avd it is not impossible that 
a casemated ship with an armoured deck will yet be found 
to combine most of the advantages and very few of the 
disadvantages of both. No matter what turn events now 
take, it is certain that for seagoing purposes the monitor 
system will neither be adopted in England nor perpetuated 
in America. It has been fully and fairly tested and found 
wanting. In the mouth of a river or ina land-locked 
channel Miantonomohs or Dictators may prove serviceable, 
but Admiral Yelverton’s report effectually demolishes the 
only argument which could have justitied the adoption of 
Captain Ericsson’s ideas by England. 


ANCHORS IN THE ROYAL NAVY. 

To say that our Admiralty is the worst constituted body 
for its purpose of any in the world, that it can show next 
to nothing for the millions that annually disappear down 
its administrative maw, is but to echo one of those shrieks 
against it which are periodically heard in this councry and 
are as regularly forgotten. The Admiralty is a standing 
negation of the executive efficiency of parliamentary 
government, It remains to be seen whether Mr. Seeley 
will ever be able to slowly effect a reform that would 
certainly forcibly take place after the first great maritime 
disaster. 1t appears to us that he will only succeed by, so 
to say, popularising the truth that the so-called Admiralty 
lords do not govern but only reign. In one word, that 
measures upon which the safety of the nation depends are 
taken, and that enormous sums are anvually spent, by a 
set of almost unknown and irresponsible otticials, the 
permanency of whose term in office gives them the real con- 
trol What can a First Lord or a Secretary of the 
Admiralty, with a few months’ term of office, be else but 
the spokesman and defender—the parliamentary tongue— 
of a set of men to whom he must look for all his facts 
and all his information? And this applies to other 
Government boards besides that of Whitehall, the only 
ditference being in the magnitude of the interests at stake. 
Willingly granting that men of exceptional ability and of 
unimpeached honour are to be found amongst the perma- 
nent ofticials of the Admiralty, we also tind that this 
practically uncontrolled and unwieldy bureaucracy has full 
scope for administrative somnolence, with intervals of 
spasmodic caprice, varied by occasional jobs—jobs almost 
secular in their staying powers and gigantic in their 
amounts. To talk of the treatment of inventors and of 
new inventions by the Admiralty is to talk of a subject 
that would be ridiculously trite if this treatment had not 
confessedly led, and were not still leading, to the squander- 
ing of millions, to the periodical re-construction of fleets. 
But, it may be said, our Admiralty officials blunder, pro- 
crastinate, lag behind, disregard new inventions from 
stupidity, but certainly do not disregard an invention, or 
favour one contractor, from mere sinister motives, 

To those who believe in the mere stupidity, but honest 
stupidity of the Admiralty, we would recommend the 
perusal of a printed document published by Mr. Trotman, 
until lately the proprietor of the patent for his weli-known 
anchor, and all the statements in which are vouched for 
by means of references to published official documents, 
But though his patent is dead Mr. Trotman is still alive, 
and seems quite capable of giving his enemies of the 
Admiralty a good deal of trouble. Some £300,000 worth 
of the Trotman anchors have been manufactured and sold 
within late years in England. It is most extensively in 
use in the French Imperial and mercantile navies. It is 
solely used on board the Great Eastern. The weight of 
the best bower anchor of this vessel, of 23,000 tons 
measurement, is only 5 tons 8cwt. ‘The same Admiralty 
anchor of the Black Prince of, we believe, 6000 to 7000 
tons measurement, weighs 5 tons 12 cwt. Captain Sir 
James Anderson has stated in evidence that Trotman’s 
anchor “is always certain in its action, both as to biting 
instantaneously and holding most tenaciously. He has 
personally commanded twelve of the Cunard steamships, 
all of which are supplied with Trotman’s anchors.” 
Captain Engledue, the late marine superintendent of the 
Peninsular and Oriental Company, and Captain Guthrie, 
the nautical inspector of the same company, make exactly 
the same statements, based upon the fact that “all the 
company’s ships are found with them.” Only to their 
Trotman anchors does Captain Guthrie account for the 
safety of the Nubia and Nemesis during the late famous 
cyclone in the Hooghly. There is much more evidence to 
the same effect from Captains Stewart, Boxer, and Scott, 
and from the eminent shipowner Mr. Green, who says :— 
“J give a Trotman anchor to all my ships ; it is the best 
holding anchor in the world.” The evidence of the 
Honourable Admiral Denman, and of Admiral Sullivan, 
before the 1861 Select Committee on Admiralty Adminis- 
tration, is cited to show the opinion of high naval officers, 
Admiral Denman says that he always found the anchor 
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observed :—* There has been no objection so strongly felt 
in the service With respect to j us the inferiority 
of the Admiralty anchorssupplied to the fleet.” Ina letter 
addressed to the 7émes he also wrote :—*In the Baltic, 
1854, most of the vessels of the in-shore squadron broke 
their Admiralty anchors, some as many as two and three 
out of four bowers. In one surveying vessel we broke one 
set of anchors in six months, 

Assuredly an anchor must be good with such practical 
testimony to its qualities; it might surely be expected that 
the Admiralty would submit suck an important part of a 
ship's equipment to a trial of some kind or other. Truly 
enough, in 1852 the Admiralty appointed the well-known 
committee, consisting of Admural Sir G. R. Rodney 
Mandy, the late Vice-Admiral Sir W. G. Stopford, Rear- 
Admiral Vharles Hope, and Captain Noddall; the Master- 
attendants of her Majesty’s dockyards at Portsmouth and 
Sheerness; Captains J. Tonkin and J, Aylen, R.N.; the 
chairman of the General Shipowners’ Society, Mr. Duncan 
Dunbar, Mr. W. 8. Lindsay, M.P., Mr. George Marshall, 
Captains Ridley and Drew, of the Mercantile Marine 
Board and Lloyds, “to investigate and determine practi- 
cally the relative merits of diiferent descriptions of 
anchors.” 

tint different kinds of anchors, namely, our Admiralty 
anchor, one of Ayleu’s, Honiball’s, or Porter's, Isaacs’, 
Lenox’s, Mitchesou’s, Rodgers’, and lastly, one on the Trot- 
man plan, being the most improved form of the tumbling 
anchor, were tried. ‘These anchors were submitted to a 
most varied series of experiments as to their absolute 
strength, their * holding long aud short scope,” “ facility of 
stowing,”’ “quick holding powers,” “ quick tripping,” “ ex- 
emption from fouling,” “facility of sweeping and of trans- 
ort in boats,” “fishing in a heavy seaway,” and “canting.” 
Che result was that Trotman’s was at the head of the list of 
“the proportionate values of the qualities” of an anchor, 
being found “28 per cent. superior to the Admiralty 
After this one might suppose that our Admi- 
these anchors, for 


anchor.” 
ralty would have served out a few of 


trial, to one or two royal vessels. Nothing of the kind 
took place. ; 

In 1859 and 1860 Mr. Trotman again strongly urged 
upon the Admiralty, not the adoption of his anchor, but 
merely its severe trial, at his “owa risk and cost.” He 
offered to subject it “to the most severe tests,” and to 
deliver anchors at one-fourth the cost of the Admiralty 
anchor. No action was taken by the authorities on this; 


and Mr. Trotman’s persistency in merely advocating a 
severe trial of his auchor was rewarded by attacks in 
Parliament, more or ‘ess personal on himself, and by 
public objections to the value of his anchor. In answer 
io a question by Mr. Bentinck, Siu John Pakington said 
that the reason th lor Was not used “* was that a great 
number of anchors of the old construction remained in the 
dockyards, and were used on the score of economy.” And 
yet it is seen from the parliamentary return (No, 378, 
Session 1866), that continuous deiiveries of anchors from 
one private tirm have since beeu made from year to year, 
amounting to more than £150,000, Ln answer to the very 
same question, at a later period, Lord Clarence Paget said 
that the naval “ officers could not rely on its biting” or 
holding. But eight months afterwards the Admiralty 
were obliged to admit that “no reports on Trotman’s 
anchor had ever been received at the Admiralty.” A 
special request from Captain Sir William Peel to be sup- 
plied with one of these anchors was refused. And yet, in 
the face of all this, her M je stv s own yac ht, the Victoria 
and Albert, is furnished with Trotmau’s anchors; and the 
Admiralty’s own yacht, the Enchantress, is similarly sup- 
plied. How is all this/ It 1s diflicult to BAY, though 
sutticient data exist to stimulate our curiosity. 

Ove favoured firm of contractors have monopolised the 
whole of the Admiralty contracts for anchors since 1841. 
During that period the actual outlay by the Admiralty for 
anchors and cables has amounted to £554,241. It is stated 
that this firm has received £65 per ton for the largest class 
anchors, or double the price paid by foreign governments 
to other makers. Well may we look forward with expec 
tation to the return moved for on the 12th March last by 
Mr. Seeley “of the net annual payments to Messrs. 
Brown, Lenox, and Co., under their chain cable con- 
tract, the gross amount charged each year, and the per- 
centage of abatement deducted therefrom to be given; 
date of contract; also the contract rate of abatement from 
the official schedule of prices, and the dates and parti- 
culars of any alterations made in such percentages, with- 
out recourse being had to public teuder, 

We may as well say that we look forward with complete 
confidence to the production of this return, in spite of the 
fact that the Secretary of the Admiralty, Lord Henry 
Lennox, moved, on Monday before last, the 13th instant, 
that the order for this significant return “be read and 
discharged.” After having read what we have just written 
no one need look very far tor the reasons that Lord Lennox 
did not give any explanations to the House for this most 
unusual proceeding on his part. 





THE LATEST FROM THE ADMIRALTY. 
Tue First Lord of the Admiralty has apparently become 
impressed with the idea that the departinent of the chief con- 
structor is inadequate to the discharge of its duties; or that 
it is time other men than Goverament officials should be 
allowed to have a voice in the desiguing of ships for the 
defence of the nation. A circular letter has been issued 
by his wish to all the principal shipbuilders in the country, 
requesting “the submission for their lordships’ approval of 
designs for an iron-clad ship ef war, embodying in her 
construction and fittings the most recent and best approved 
inventions and improvements, according to the personal 
estimation of the respective designers.’ The designs 
may be either for a turret or a broadside ship, subject to 
the following conditious:—The turret ship must not be 
more than 3809, or less than 350) tous’ burthen, and, her 
draught must not exceed 22ft. Gin, She must carry two 
turrets, each mounting a pair of 18 or 22-ton guus. The 
armour plating must be Sin. thick at the water line, 





“to bite and hold perfectly ;? and Admiral Sullivan 


and extend at least Oft. below it. The turrets 
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holes and 8in. plates elsewhere. The belt may be 
tapered at the bow and stern. The ship must comfortably 
accommodate a crew of 450 souls and 204 tons of stores 
and provisions. The engines may be of any design, but 
the ship’s speed must not be less than 134 knots. The 


must be protected with 10in. plates round the port- | « 


| about 135ft. 


| 


sail-power must not be under 4°4ft. of canvas to every ton | 


of displacement, although any larger power of sail may be 
admitted. Tripod or any other form of mast which the 
designer may prefer may be proposed. The weights for 
which allowance must. be made are—140 tous for anchors, 
cables, ts, and warrant officers’ stores ; for artillery, 
small arms, and ammunition, 360 tons ; for coals, 450 tons ; 


and for distilling condensers, cooking galleys, and en- | 
The broadside ship must be of the | 
| boxes; those in the lower tier to contain ten persons each, 


ineers’ stores, 30 tons. 

same dimensions, the principal differences between the two 
consisting solely in the nature of the armament carried, 
which in the case of the broadside ship must embody at 
least ten Jin. rifled guns under the protection of armour 
lates, six on the main deck and four on the upper deck ; 
also two lighter guns forward and aft, not necessarily 
under protection. It is essential that the guns on the 
upper deck be arranged in combination with those of the 
main deck, and that some one gun under armour-plates 
shall command every point of the horizon. The designs 
must be sent in before the middle of July. 

At the first glance the scheme of thus soliciting designs 
from eminent shipbuilders appears to have much to recom- 
mend it. We are disposed to believe, however, that it will 
be utterly barren of results. What is to be done with the 
designs when they are sent in? Who is to pronounce an 
opinion regarding their comparative merits? Will a ship 
really be constructed from that deemed the best? Until 
satisfactory answers are supplied on these points it is 
very improbable that civilians will go to any trouble 
to supply the Admiralty with information. If the 
usual Government policy be adopted, the designs— 
if any are sent in—will be one and all rejected, but§the 
jurors will submit to their lordships a design which they 
think superior to any of those laid before them, and con- 
structed, we need scarcely add, by taking a little from one 
and a little from another, and thus preparing, of course, a 
perfectly original design. If the Admiralty really wish 
for assistance they will readily obtain it, provided they will 
secure to those rendering it some tangible reward, either 
in money or reputation. But they must deal with perfect 
candour in the matter, lay down a programme to which 
they will bind themselves to rigidly adhere, and satisfy 
competitors that their designs will not be submitted to any 
department, but to men at once willing to decide impar- 
tially and capable of pronouncing a decision the value of 
which may be generally recognised. 


THE CENTRAL HALL OF ARTS AND SCIENCES, 
Tue event of the week, setting the Derby day aside, 
was the laying of the first stone of the Central Hall of 
Arts and Sciences by her Majesty the Queen on Monday 
last. The ceremony was imposing and the spectators 
numerous. Such of our readers us care for pageants were 
either present and saw for themselves all that was to be 
seen, or have made themselves acquainted with the details 
of the entire performance by reading the daily papers. 
The ceremony occupied about one hour, and will 
have been forgotten by the general public in about 
one month, ‘The laying of first stones by royal 
personages or leading statesmen is 80 common an 
event that it may be asked why we allude to the 
matter in connection with the Hall of Arts and 
Sciences at all? The answer is very simple. We are 
devoted to the progress of the sciences and of the arts; 
and a great institution, intended, as we are told, to 
promote the prosperity and advancement of both, has 
many claims on our consideration. But apart from this, 
the building of which the first stone was laid on Monday, 
calls for notice without reference to the object which it is 
intended to subserve. We are not quite certain that we 
understand very clearly what the hall is intended for, 
ssibly because those who have launched the scheme 
nave not themselves quite yet made up their 
minds on the subject; but for the present, at least, the 
uses to which the building may ultimately be put are of 
little importance. Whether it be employed as a Central 
Hall of Arts and Sciences, or as a theatre, or as a potatoe 
store, its construction will be none the less interesting to 
the engineer. 
if our readers will turn to Tue Enorneer for May the 
4th, 1866, they will find, at page 321, a transverse section 
and general plan of the proposed building, and a good 
deal of information as to the way in which the scheme 
originated and the means by which the funds required for 
its erection are to be obtained, besides other matter which 
we need not reproduce. Since that article was written 
the plans have received many finishing touches, and a 
little further information than that available at the time 
has been vouchsafed to us. The most remarxable feature 
about the Hall will be the enormous area covered by a 
single span roof. The building will be oval in plan, mea- 
suring about 230ft. by 180ft., representing, we believe, the 
largest apartment in existence covered by a single roof, if 
we except the great riding-house at Moscow, 531ft. long 
and 160ft. wide in the clear. A few railway stations cover 
more ground; but a railway station is not an apartment in 
the sense in which we apply the term to the Hall of Arts 
and Sciences, No ties will be used, and the thrust of the 
elliptical girders will therefore be taken by the outer 
walls, The central portion will be covered by a 
species of large dome, entailing a break in the 
continuity of the roof principals or girders; and as the 
lower portion of this dome must, as a matter of course, be 
left free from ties and struts, the strains must be trans- 
mitted across the intermediate space either by the prin- 
cipals of the dome, or taken up by a suitable curb at the 
base of these last—the arrangement actually adopted, the 
ribs all radiating from a central ring. Altogether it will be 
seen that the denig hing of this roof preseuts a very neat 


problem, at present being worked out by Messrs. Ordish and 
Le Feuvre, of Great George-street, who have successfully 


| 100ft. by 65ft., at one end of which will rise an orchestra 


| an organ, intended to be superior to all other organs ever 
| constructed. 





constructed several iron roofs and bridges of immense 
spans within the last few years. The walls will be of 
stone and brick, presenting few peculiarities. The entire 
height of the building, from the ground to the top, will be 


Turning to the internal arrangements, we find that, ac- 
cording to the present design, the central portion of the 
hall beneath the dome will constitute an arena about 


for 1000 performers, at the back of whieh will be erected 


From the arena will rise an amphitheatre, a 
portion of which is to be absorbed by the orchestra, as will 
be seen by reference to the plans we have already pub- 
lished. Above the amphitheatre will rise two tiers of 


and those in the upper tier five persons. Above the boxes, 
again, will run a corridor, 21ft. wide, to be fitted with 
movable seating, so that when deemed desirable it can be 
used asa promenade. The entire building, including the 
orchestra, will contain about 6000 persons. A lecture 
theatre, a small concert room, and numerous subsidiary 
apartments, are included in the design. The means of 
ingress and egress apparently leave little to be desired. 
The arena, which will hold 800 seats, will be reached by 
six staircases, or say one staircase for each 160 individuals. 
The boxes will be reached by eight staircases, or one to 
each 108 persons. To the lower gallery there will be 
six staircases for 2700 persons, or one to every 450, 
which is not enough, especially as the stairs will be but 
6ft. Gin. wide, and, as a matter of course, very long. The 
amphitheatre sittings will be entered from the level of 
Kensington-road. There will be in all twenty-nine exit 
doors. 

We have thus given our readers a general idea of what 
the Ceutral Hall of Arts and Sciences will be. As to how 
far such a building is calculated to promote the interests of 
science or of art it is not easy at paw to speak. That 
it will prove well adapted for holding musical festivals is 
sufficiently probable; but it is by no means so clear that it 
will do for scientific meetings. It will not answer as a 
place in which to read papers, as the speaker could not 
make himself heard; and a scientific paper—or, indeed, 
any other paper—possessing sufficient imterest to attract 
an audience of 6000 people has never yet been, and never 
will be, written. We hardly know what is meant at South 
Kensington by a “scientific congress,” and therefore we are 
unable to say how far such a congress would find the Hall 
useful, nor does it appear that scientific congresses would 
be held very frequently, even with the Hall to be held 
in, Wepresume the meetings of the British Association 
may be termed scientific congresses, and it is quite 
certain that the Hall would be of little or no 
use to the British Association. Members might, per- 
haps, read papers in different places at once without 
causing much confusion, But on the whole we 
can hardly think that a programme, according to which 
Section A would meet in the arena, Section B in the upper 
boxes, Section C in the orchestra, and so on, would be 
deemed satisfactory. A large space will be available for the 
display of pictures, and so far art will be promoted; but after 
all the picture galleries will represent but an insignificant | 
portion of the building. To us it appears that the Central | 
Hall of Arts and Science will in the end simply become a 
place where good music can conveniently be heard, and 
that for any other of its intended purposes it will be found 
all but useless, and as a result unpopular. If those who 
have so far carried out the scheme had but explained 
clearly what they propose to do with the Hall—especially as 
regards the promotion of science—when they have got it, 
we might possibly have arrived at a different conclusion. 


THE ATLANTIC TELEGRAPH, 

Ix July last it unfortunately became our duty 
to publish vital facts respecting the Atlantic Telegraph 
which ought to have been made known in the books 
issued from the press as reliable, by the directors connected 
with the undertaking. Not the least serious of the omis- 
sions always made by these gentlemen was the fact that 
the cable would be frozen over in Trinity Bay and off New- 
foundland every winter, and exposed to the attacks of 
icebergs for five or six months of the year. 

From the Gulf of Mexico, an ocean of warm water, the 
gulf stream flows across the Atlantic in a north-westerly 
direction, washing the shores of England and Ireland, 
keeping these islands at a higher temperature in winter 
than would otherwise be the case. On the other side of 
the Atlantic, on the contrary, a cold ocean of water from 
the polar regions ever flows southwards, cooling Newfound- 
land and the eastern coast of America as far as New York. 
This cold current brings down ice, chilling winds, and ice- 
bergs. The latter unpleasant objects spend much of their 
spare time in scraping the bottom of the sea in and near 
Trinity Bay, where the Atlantic cables are laid—a fact which 
was kept very quiet till it appeared in these columns. In 
Muy the Newfoundland iceberg season is at its highest. 
They then ground by hundreds upon the banks, the ice 
along the coast at the same time begins to break up, volumes 
of water from inland melting snow pour down into the 
ovean from the land till the whole forms a tableau, to use the 
words of Sir David Brewster; “ resembling chaos.” These 
exciting scenes, of which most of the shareholders knew 
nothing, are now enacting in the ocean near Newfound- 
land with the following result, quoted from the daily papers 
of Saturday last, May 18th :— 

Srtr,—The uninterrupted state of telegraphic communication 
with America is evidenced by the fact that, in the course of yester- 
day 91 (ninety-one) messages passed, yielding £2591 7s. (two 
th d five hundred and ninety-one pounds seven shillings). In 
order, however, to mitigate as far as possible the effect of vague 
and exaggerated rumours, I feel it my duty, as a chairman of this 
company, to ask you to place the public in possession of the 
following facts, viz.:— 

On the Sth instant it was reported that on the 4th instant, at 
6.30 p.m., a large iceberg grounded off the harbour of Heart’s 
Content, Newfoundland, about one and a-half miles N.N.W. of 
Northern Point, and 200 yards east of the 1866 cable, in about 
sixteen fathoms of water, ‘‘No danger with present wind.” On 
the 8th instant it was reported that ‘‘Iceberg has di 3” 
but in passing over the cable of 1866, it seems, however, that some 








damage must have been done, for the signals through that cable 
became imperfect, an have now ceasel. The cable of 1865, 
however, is uninjured, and there is no reason to doubt that the 
injury to the cable of 1866 will be repaired without delay or any 
considerable expense. 

I need only add that the capacity of the cable of 1865 exceeds 
the requirements of the business, great as it is, besween this 
country and America.—I am, Sir, your obedient servant, 

CHARLES KE. STEWAKT, 
Chairman of the Anglo-American {elezraph Company. 
26, Old Broad-street, London, May (7th. 

The first impression upon readiug this letter naturally is 
—“ Why was a fault which appeared in the cable on May 
8th kept secret till May 17th? Those who had bought 
shares in the interim did not like this established policy of 
secresy, as the following letter in the morning papers of 
May 22nd proves :— 

Sir, — Considerable surprise an’ indignation having been 
expressed, both in the public journals and in private correspon- 
dence, with reference to the allezed withholding of information 
from the shareholders relative to the injury to the shore end of the 
cable of 1866, a knowledge of which is assumed to have been un- 
necessarily kept back by the management, I am instructed by my 
directors to inform you that neither of the cables is at present in 
any way under the control or superintendence of the Atlantic 
Telegraph Company, and that the first intelligence received by the 
directors or officers of that company as to the damage to the shore 
end of the cable of 1866 reached them during the sitting of the 
board at 3 p.m. on Friday, the 17th inst., in the shape of a rumour 
from the Stock Exchange, which. on inquiry afterwards, was 
found to be correct.—I am, Sir, your obedient servant, 

Geo. SAWARD, Sec., and General Superintendent. 
12, St. Helen’s-place, Bishopszate-street Within, 
May 2st. 

This is a plain, straightforward letter enough, as regards 
the character of one of the companies, Still it leaves room 
for one more question. Several directors were on the 
boards of both the Atlantic and Anglo-American Telegraph 
companies a short time ago. If these still occupy that posi- 
tion, how is it that, according to Mr, Saward’s letter, they 
knew nothing about the breakdown of the cable? As re- 
gards the people connected with the contractors, publicity 
has ever been their horror, as the newspapers and share- 
holders of past days amply testify, and the alleged with- 
holding the information of the break down of the cable is 
but a continuation of the ancient policy. 

Another question, which must have occurred to all tele- 
graphists on reading the letter of May 17th, is, “ Why are 
we not told exactly where the fault is, as shown by the 
electrical tests, which are reliable, instead of the fact about 
the iceberg being brought forward, which may or may not 
have to do with the stoppage ?’ It seems that there was 
no officer at Valentia competent to test the line from this 
end, nor any at Heart’s Content to test it from that, so one 
was sent across to Heart's Content, with the following 
result, as narrated in a letter in the morning papers of the 
22nd May, Wednesday last :— 

S1r,—Will you be good enough to inform the public that arrange- 
ments have been made with the Telegraph Construction and 
Maintenance Company for the immediate repair of the injury done 
to the Atlantic cable of 1866. A vessel will be speedily despatched, 
and will leave the Thames within ten days of this date, and as the 
point of injury is known to be within two miles of the land at 
Heart’s Content, as now confirmed by Mr. Willoughby Smith, sent 
to Valentia for the purpose of verifying the previous tests, there 
is no reason to doubt that by the 15th of next mouth the cable will 
be restored to its former perfect condition.—I am, Sir, yours, &c., 

CHARLES E. STEWART, 
Chairman Anglo-American Telegraph Company. 
26, Old Broad-street, London, May 21st. 

It is, undoubtedly, not always an easy thing to test the 
exact position of a fault two thousand miles off in a single 
cable, especially when the fault varies in its character. 
But when a second cable runs to the same place, and its 
resistance and other permanent qualities are known, it can 
be joined to the further end of the fau'ty cable, and the 
distance of the breakage be tested for by another route. 
With two cables a skilful electrician can ascertain the 
place of a fault with very little delay. 

After having passed safely through the winter difficul- 
ties, embedded beneath the frozen sea—a position never 
before occupied to the same extent by auy submarine 
cable—it is unfortunate that one of the Atlantic cables 
should have given way towards the close of the icy ordeal. 
Fishing operations to recoverand mend the cable will soon 
begin, and, by the foregoing letters, it would seem that 
the fault is very close to the thick shore end, if not actually 
in it. The thin deep-sea Atlantic cable is laid nearly the 
whole length of Trinity Bay, and is much too slight and 
feeble for shallow seas ; but, in the uncertainty whether 
the main cable could be laid at all or not, the directors, of 
course, did right not to go to the expense of one or two 
hundred miles of thick shore end. 


DEATH. 
On the 8th September, 1865, at sea near the Island of Cuba, West Iudies 
PEARSE ROSEWARNE, Esq., chief engineer in her Spanish Majesty's navy. 


THE PARIS EXHIBITION. — STEAM LAUNCH 
ENGINES FOR THE ENGLISH GOVERNMENT, 
BY MESSRS. MAUDSLAY AND FIELD. 


THE only engines which Messrs. Maudslay and Field exhibit at 
Paris are those which we illustrate at page 464. Our engrav- 
ings are so explicit as to explain them:clves, especially as we have 
presented our readers from time to time with examples of steam 
launch engines by nearly every English maker of emiaence, so that 
they must be tolerably familiar with tueir construction, It will 
suffice to state that the grate area is 4} square feet, and the aggre- 
gate heating surface of tubes and box 1s 8) square feet. The cylin- 
ders are Sin. in diameter and 6in. stroke. The screws are 2ft. 6in. 
in diameter and 3éin. in pitch. Steel is used throughout the 
machinery, the boiler being of Lowmoor iron. The total weight, 
ready for sea, with water, &c., is but 2 tons 2 cwt. We need 
—s that in workmanship the engineers leave nothing to be 
esired. 


Tae InstirvTIon or Civit EnGixerrs.—At the monthly 
ballot the following candidates were balloted for and duly 
elected : — Messrs. John Daglish, George Baker Forster, 
Charles Hawksley, William Wilson Hulse, Thomas Grainage 
Harst, Robert Valentine John Knight, Dr. Manuel Buarque dz 
Macedo, and Dr. Francisco Pereira Passos, as members; Messrs, 
Wilfrid Airy, Henry John Card Anderson, Imrie Bell, Isaac 
Lowthian Bell, Lieut. Edward James Castle, R.E., Messrs. James 
Timmins Chance, M.A, William Fothergill Cooke, Samuel 
Thomas Cooper, Charles Baxter Cousens, Heary Halford Coventry, 
William Grey Ferrar, John Parson, Joseph Photts, ‘Thomas 
Prosser, and Lieut. John Barnes Sparkes, as associates, 
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COMPOSITE SHIPS.* 


THE drawings (shown at the meeting) represent part of the side 
of a ship built according to the author's plan. 

The frames are of T iron, instead of angle iron, all fore and aft 
the ship, and, being stronger, they are spaced further apart. 

Betwixt the frames are fitted chocks of teak bolted to the frames 
with iron bolts, and caulked throughout, forming, in fact, a water- 
tight ship. 

Over ie chocks and over the frames is wrought the outside 

lanking, which is fastened, as shown in the drawings, by brass 

Its, which pass through the chocks and planking, and which may 
be either clenched or screwed with nuts. 

It will be observed that the planking overlaps the seams of the 
chocks, so that there are no through seams. 

With existing appliances the frames fore and aft will be some- 
what more difficult to set to the figure of the ship than frames of 
angle iron; but on the other hand the number of frames to be so 
set is less than the ordinary method of building composite ships. 

Thus in a vessel 200ft. long the number of frames would be 
fewer by at least twenty. Fig. 4 shows the construction in an 
extreme case. 

The prominent advantages of the author’s arrangement are the 
following : — 

1. The framework of the ship, with the same quantity of iron, 
is considerably stronger than with the ordinary construction; or 
the weight of iron may be reduced, and the framework remain as 
strong. 

2. The yellow-metal bolts are entirely removed out of contact 
with the iron, thereby preventing the risk of galvanic action. 

3. The attachment of the timber planking to the framework is 
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mer to be applicable to it; and if the bolts fastening the inner 
skin to the frames be brass the objection (h) would also apply. 

If these bolts be made of iron then they would be nearer the 
copper sheathing and water than in the author's plan. 

The author’s system of construction will have the highest grade 
assigned to it at Lloyd's. 

Two important points remain to be noticed, viz., weight and 


cost. 

With regard to the first—weight—the timber in the author's 
method will weigh more. 

The bolts will weigh less than in Figs. 5 and 6, and consider- 
ably less than Figs. 7 and 8. There are no butt plates, and the 
weight of these is therefore saved. The result is that, assuming 
the iron structure of the ship to be the same, the total weight 
of hull would be very nearly the same in the three arrangements 
shown. 

But inasmuch as it is believed that, fora given strength, the 
weight of the iron structure in the author’s method might be 
reduced, it will follow that his plan will weigh less than the others. 

With respect to the cost, an experienced builder carefully 
examined the construction, and even assuming that the iron 
structure was made of the same weight, he offered to build at a 
very small advance upon the price for composite ships of the 
cheaper kind. 


Mr. Batley said the plan shown by Mr. Scott was very similar 
in its character to one brought forward by Mr. Jordan, of Liver- 
pool, some years since. It was well known in a timber planked 
ship the timbers were required to be of very great strength, be- 


| cause it depended upon the timber whether the planks would 


separate. In an iron vessel it was the reverse, The plates being 





































































































much more thorough than in other methods, and adds more to the 
strength of the ship. In the ordinary construction the timber 
hangs upon the bolts, whereas in the improved method the timber | 
embraces and is supported by the frames. 

4. The ship will be much more rigid than those constructed in | 

the ordinary manner, and be less dependent upon the usual means | 
employed for stiffening the hull. 
__ It has been said that the frames are more difficult to set; but | 
if the system be adopted this, like difficulties common to new | 
constructions, will no doubt be overcome, and the saving in the | 
— of frames will go to compensate for the extra cost of 
setting. 

More labour wiil be required to fit the chocks, but on the other 
hand the timber in these chocks will cost one-third less than the 
timber in planking, and the expense will be further reduced by 
employing a shaping machine. 

For the purposes of comparison, drawings Nos. 5 to 9 are 
pri showing some other methods of constructing composite 
ships. 

Comparing with the arrangement shown in Figs. 5 and 6, it 
appears that it is inferior to the author’s plan in the following 
particulars :— 

(a.) The total weight of metal in the frames being the same, 
they are not so strong. 

(b.) The frames are more weakened by bolt holes. 

(c.) The attachment of the timber planking to the iron frame 
is not so thorough : the timber hangs upon the bolts. 

(d.) The fastenings of the butts of the planking is more 
expensive—a matter of some importance when it is con- 
sidered that there may be 400 or 500 such fastenings in a 
ship; further, the bolts are in lines along the edges of the 
planks, which is not so good a fastening as when they 
alternate. 

(e.) The ship would be deficient in rigidity, and therefore 
would require diagonals, 

(f.) All the seams are through seams, and require extraordinary 
care in caulking. 

(g.) Screw bolts must be used, as clenched bolts are not 
applicable. 

(h.) The brass bolts are in direct contact with the frames. 

Turning to the method of building shown in Figs. 7 and 8, the 
foregoing observations marked respectively (a), 0). (c), and (e) 
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rivetted together the frame became comparatively useless, so much 
so that they could build an iron ship without a frame by making 
the plates thicker. But when they came to that plan of intro- 
ducing the iron frame which was merely a slight stiffening of dif- 
ferent parts of an iron vessels, when they introduced that light 
frame which had to do a strong work, that was one of the greatest 
defects that had been found in composite ships. His experience 
was that such vessels looked weli and had gone to sea, and when 
they had been out at sea a little time by rolling and heavy weather 
they leaked; the vessel had completed her voyage by pumping, and 
then she was put upon the slip or the graving dock, and they had 
a difficult job to find out the leak. The fact was all the parts had 
gone together again. That showed clearly to his mind that a 
composite ship depended for its strength upon its frame, and 
unless they adopted some form of frame such as would give the 
same strength as the ordinary frame, the composite ship was not 
equal in strength to an ordinary one. Then as to coppering com- 
posite ships: he believed he had succeeded in making a metal by 
which he could cover an iron ship or an iron bolted vessel with a 
kind of copper sheathing just as easily as they might cover a 
wood post. Three years ago he made some plates for the Govern- 
ment and put them on one side of the Gistien, and those 
plates were formed of copper on the one side and of white metal on 
the other. The copper had no action upon the white metal. The 
iron fastenings were taken off about two months ago, having been 
on three years, and the white metal and the iron fastenings 
underneath were as perfect now as when they were put on. 

Mr. Barnes said the paper was a very valuable one. There were 
one or two elements in it he should object to. The inner skin 
being in short pieces did not contribute in any way to the strength 
of the whole as a whole, and therefore in that point was objec- 
tionable. In the second place, as he got to the extremities he would 
have rather a tough job to bend the T iron frames. 

Mr. King could not conceive any reason why ships should be 
composite except that it was found much cheaper to give strength 
to a ship with iron instead of wood. He could conceive nothing 
more clumsy than a wooden ship in several pieces. The cheapest 
mode of construction in which strength could be given was by a 
complete iron frame which should be able to stand together and to 
resist the injuries of time and sea without any assistance from 
any wood whatever. He believed if they attempted to strengthen 
the iron by any wooden contrivance, such as strong pieces of teak, 
or doubling it over, they would really make a much dearer con- 
struction without increasing materially the strength. The wood 


be used as a medium for keeping out the water just as 


should | 
they would put a cork ina bottle. He had lately built a ship of 
novel construction. It was required to carry copper in an African 
climate where the corrosion was exceedingly great if the copper 
touched anything like a bolt, or if any part of the bottom of the 
ship was left unexposed. It was necessary to cut off entirely the 
inside frame from any contact with the copper, and in order to do 
this and to fasten on the wood properly to the bottom of the ship 
it was fixed on with short screws that did not go through the plank 
within one inch of the copper. These screws were so strong that 
when a strain of more than a ton was put upon a bolt it could not 
be drawn, and the ship throughout was built in that manner. Mr, 
Scott's plan was objectionable because he put teak to strengthen 
iron which did not want that strength, and therefore made it very 
dear. He also screwed it on to another piece of timber, and every 
one knew when timber was put against timber in that way dry-rot 
was the result sooner or later. 

Mr. Barber said the best composite ship was a ship that had an 
iron frame and a wooden bottom. That was the best and cheapest 
ship. He might state for the information of the institution that 
it was his pleasure to examine some of the tea clippers engaged in 
the exciting race home from China. He went for the express pur- 
— of finding out defects, but could not do so; and those ships 
nad the most simple construction possible, a simple goodiron frame 
anda simple good wooden bottom. 

Mr. Rawson said, with reference to Mr. Saxby’s plan for testing 
iron, that Professor Jenkinson always used to test iron by tearing 
it asunder, and those irons that took the greatest force heconsidered 
the best. 

Owing to the lateness of the hour Mr. Daft’s paper on ‘‘ Further 
Results of Experiments on the Application of Zinc as a Sheathing 
for Iron Ships,” was not read. 

A paper ** On Working Ships’ Yards,” was read by H. W. P. 
Cunningham, Esq. 

Mr. Merrifield briefly explained Admiral Paris’ instruments for 
measuring the height and — of waves, and the rolling of ships, 
which were required to be sent off at once to the Paris Exhibition, 

The meeting then adjourned. 


PORTABLE PUNCHING MACHINE, METRO- 
POLITAN RAILWAY. 

THE accompanying sketch illustrates a light portable machine 
for punching small holes through wrought iron plates or bars in 
| situations where the ordinary form of punching machine would 
| be inapplicable. In glazing the roofs of the Metropolitan District 

Railway stations, it is found necessary to insert pins or dowels at 
| intervals through the T-iron sash bars carrying the glass, this 
| involves the punching in situ of a large number of holes, varying 
in size from yin. to »:in. diameter. The following is a descrip- 
| tion of the machine designed by Mr. Edward W. Furrell, and 

adapted for this purpose:—A is the T-iron sash bar carrying the 
| glass, a small hole being required near the middle of its centre rib, 
as shown; F is the frame or holder carrying a differential screw; 
S, S' working through the solid metal of F (the outer screw S! is 
of greater pitch than the inner screw 8), and having the punch P 
at the extremity of the inner screw 8;,H_is a handle acting upon 






































the outer screw S'. By the action of the differential screw a few 
turns of this handle gives the required motion to the punch P and 
forces it through the T-iron sash bar, by reversing the motion 
of the handle the punch is withdrawn. C is a wrought iron ring 
slipped on to the end of the holder F, and terminating in a foot or 
clip, which passes underneath the sash bar and effectually holds the 
machine in position whilst operating upon the handle H; K is a 
guide ring for preventing the inner screw S from turning during 
the action of the screw S, S'. The mechanical advantage of this 
screw is the circumference described by the power divided by the 
difference between the pitches of the screws S and 8'. 

The dimensions of the machine in operation are as follows:-— 
Outer screw S', ljin. diameter and Jin. pitch; inner screw 8, lin. 
diameter and Ain. pitch; diameter of punch from y%in. to pin; 
circumference described by power, 100in.; weight of machine com- 
plete, 20 1b.; size of T-iron sash bar 14in. by 1{in. by fin.; average 
rate of punching with this machine, thirty holes per hour. 








MANUFACTURE OF IRON CABLES AT 
GUERIGNY. 


Ir has often been adduced as a proof of the different régime 
existing in our own country and that of France that the majority 
of the large manufactories and engineering works are in the hands 
and under the authority of the Government. Until very recently 
this was unquestionably the fact, but lately private enterprise and 
private capital have found there that scope previously either de- 
nied them or of which they failed to avail themselves. If we look, 
however, into the early history of many of the imperial establish- 
ments, as they are termed, we shall find that, as a rule, they were 
all founded by the energy and capital of private individuals. So 
long as the particular branch of industry carried on did not develope 
itself beyond certain limits the Government took but little notice 
of it ; but no sooner had it arrived at a sufficient degree of im- 
portance to attract the attention, and probably the jealousy, of the 
State than it was at once annexed by the latter power. In modern 
| times the desired acquisition was achieved by purchase; but the 
| Government was not always so particular and considerate in its 
mode of proceeding. The present imperial establishment at Ruelle 
was seized, barely a hundred years ago, from the original pro- 
prietor, M. Montalembert, who for sixteen years afterwards 
| received not the slightest compensation for the unwarrantable 
injury inflicted upon him, and at the expiration of that term his just 
claims were but very reluctantly ised and very incompletely 
satisfied. M. de la Chaussade, the original proprietor of the pre- 
mises at Guérigny, met with better treatment than the former 
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entleman, for about the year 1780 the French Government 
fought the whole concern from him at a fair valuation for 
£120,000, and he retired into private life at Paris, where he died 
some years afterwards. We shall not follow the further develop- 
ment of these works, or the various ways in which they were 
submitted successively to the control of different departments of 
the State, for although the history is in itself interesting, yet the 
actual production of the workshops is that with which we are 
more immediately concerned. It was not until the year 1828, 
according to ‘‘ Les Grandes Usines,” that hempen cables gave way 
to those of iron, and necessitated in consequence the erection at 
Guérigny of premises specially adapted for their construction. 
They were built, and the manufacture of iron cables has been con- 
ducted ever since on az increasing scale. They are capable of 
turning out over thirty miles of chain cable in a year, and during 
the continuance of the Crimean war their production was upwards 
of fifty miles. About twenty-five years ago the sy cables 
were tested competitively with those manufactured by private 
firms, and evinced so decided a superiority in strength and quality 
that the large mercantile companies petitioned the Minister for the 
Navy, in whose hands the works were then, to allow them to 
obtain their cables from the imperial establishment. An assent 
to this request entailed so heavy a tax upon the resources of the 
works that considerable enlargements and improvements had to 
be carried out to meet the new demand, and at present the work- 
shops are furnished with all the modern machinery and mechanical 
ap Gases that science can devise and money procure. 

Before passing on to the description of the manufacture of the 
cables, we will take a glance at that of the anchors, of which it 
appears there are no less than ninety-six different sizes, varying 
in weight from 12 1b, to 5 tons, and suitable for the smallest craft 





Since 1835 the 


as well as the most powerful armour-plate afloat. 
anchors have been forged upon what is known as the Swedish 
plan, by welding the arms upon the shank, thus virtually making 
them consist of three distinct pieces— the two arms and the com- 


mon shank. One advantage of this plan has been found to be in 
causing the iron to act more in the direction of the fibres, and also 
a fewer number of heatings is required than in the processes 
formerly employed, and the result of too many heatings is a 
deterioration in the quality of the material. The method of form- 
ing the arms, together with the flukes, is deserving of attention. 
A large fagot of bars, of uniform thickness but of different 
lengths, in order to cause a break in the joints, is welded together 
by a 12-ton steam hammer. It is afterwards worked into the 
shape of a triangle, with a projecting rib in the central portion, 
heated to a white heat, and submitted to the action of a die hav- 
ing the form of the arm required to be made. A few blows with 
the steam hammer and the thing is done. It only remains to 


weld on the shank and the anchor is complete. 
ment of a first-class description of iron is of paramount import- 
ance in the production of an anchor, it is not the less indispen- 
sable to that of the cable. That in use is procured from various 
firms, but for some years past the works at La Haute Marne have 
enjoyed almost a monopoly of the supply. Any iron that may be 
sent to the establishment is tested gratuitously, and the sender 
may compete for contract, provided it stands the tests satisfac- 
torily. In the first place it must have been produced from pigs 
made with charcoal, and every bar must be marked with the dis- 
tinguishing mark of the firm producing it. Each separate bar is sub- 
jected to a searching scrutiny before it is permitted to undergo any 
actual testing operation, and if a flaw is discovered it is at once re- 
jected. Again, a certain number of bars are selected and cut half 
through and the ap ce of the section carefully examined. 
To test whether the iron is sufficiently soft and calculated to resist 
a shock it is submitted to a series of blows from a 25lb. hammer, 
and its elasticity is determined as follows:—The bar is put under 
a powerful hydraulic press and at the moment of fracture it should 
exhibit an elongation of yghoth of its original length, and the tensile 
strength must not be less than twenty tons to the square inch. 
These are termed the cold tests, and supposing them to be success- 
fully undergone, the hot tests are commenced, and are thus con- 
ducted :—A right-angled bend is made in the bar, it is then 
straightened, bent again, re-straightened, and bent a third time, 
and the bar must not break until the operation is repeated a fourth 
time. Holes having a diameter equal to three-quarters of that of 
the bar are punched in it, while at a dull red heat, and no flaws or 
cracks must appear. To ascertain whether the iron possesses good 





welding properties, and that the grain suffers no injury, or the 
elasticity any diminution from the action of heat, a welded bar 
is tested by the hydraulic press, 
and it must give the same results 
as on the previous trial. When 
the bars have passed both the 
cold and fiery ordeal they are 
further subjected to the various 
processes they will have to en- 
counter in the actual manufacture 
of the cables. They are tested in 
the shape of links, and four defec- 
tive examples out of a hundred 
are sufficient to cause the iron to 
be rejected. Considering the 
severity of these tests it is not 
surprising that the iron supplied 
to the imperial premises costs £18 
per ton. 

The diameters of the cables 
increase by a regular difference of 
one-twelfth of an inch, from jin. 
to 2in.; sometimes, but rarely, 
they reach the dimensions of 
j Bar and rod iron are both 
used in making the cables. They 
are first heated to nearly a white 
heat, then bent, re-heated, and 
cut by a blow of a hammer upon 
an anvil in a manner so that the 
two ends are bevelled off. The 
welding is performed by hand 
labour, and the workmen have a 
| certain amount of work to get through daily. In welding the 
| cables a small cylinder of iron called a stud is set in the link to 
| prevent it from becoming flattened when under tension. By 
| means of the lever represented in the cut the ring dilated by heat 
| is compressed, and in contracting when cold it seizes the stud and 
| fixes it immovably. It is then passed through a link previously 
| made and the two ends welded together under the hammer. Each 
chain or sejarate portion of a cable is 100ft. in length, and is 
tested up to 20 tons per square inch of sectional area. After being 
examined link by link with respect to both their lengths and 
diameters, the chain is passed, and the year of its manufacture 
and its proper number marked on the two extreme links. A 
register is kept of these particulars, and also of the name of the 
foreman who superintended the welding, and who is still held 
responsible for any defect that may hereafter occur, and were it 
brought home to him, would lose both his place and his right to a 
pension. 








FRENCH ELECTRIC LIGHT AT THE PARIS 
EXHIBITION. 

Tue electric light apparatus, to which we have referred 
in our general article on the Exhibition, is thus described 
by the department of “ Agriculture, Commerce, and Public 
Works,” by whom it is exhi ited. We omit the notice of 
the Foucault regulator, which, in some form or other, has 
been long before the public, but give that of M. Serrin, a 
much more recent arrangement. 

There are three things to be especially considered in a 
lighthouse where electric light is used; the manner in 
which the currents are produced, the mechanism destined 
to regulate the motion of the charcoal points, and the 
dioptric apparatus. 

Production of the Currents. — The electro-magnetic 
machine producing the currents is composed of fifty-six 
horseshoe magnets placed in seven vertical and equidistant 
rows on the edges of a prism, with an octagonal base, and 
of six discs, on each of which are sixteen coils, which pass 
between the groups of magnets and turn round the axis 
of the prism. The magnetic poles alternate on each 
of the a rows, so that each coil is always 
placed between the two opposite poles, and a current 
is thus produced in the copper wire—of which it is 
composed—the moment it approaches a magnet, to be 
reversed instantaneously on its leaving it. The partial 
currents of like nature unite, and are alternately trans- 
mitted to the lamp of the electric regulator by one or 
other conductor. The maximum of intensity corresponds 
to a rate of from 350 to 400 revolutions a minute, and the 
direction of the current in the regulator is at this speed 
reversed nearly 100 times a second. In the first machines 
of this kind the currents were received on a reversing 
apparatus and passed on from it, always in the same direc- 
tion. M. Joseph Van Malderen, foreman to the Alliance 
Company, is the originator of the idea of suppressing this 
appliance, which was a complication. Comparative experi- 
ments made in 1865 in Paris by the lighthouse engineers 
on an English electro-magnetic machine provided with a 
commutator, and a French one, showed the utility of the 
first to be about 45 per cent. that of the second 

Those magnets which are between two coils have au 
attractive force of 1201b., and half that for those at the 
extremities of the machine. The machines exhibited are 
made by the Alliance Company. The machinery is driven 
by a high-pressure steam engine of from 5 ‘to 6-horse 
power, working up toa pressure of 90 1b.—that in the boiler 
is equal to six atmospheres—but 75 lb. is sufficient to pro- 


duce the normal rate for two machines. This engine is by 
M. Rouffet, of Paris. Where the electric light is used in 
lighthouses there are two steam engines and electric 
machines, so that the derangement of one will not stop 
the work, and in fogs the two electro-magnetic machines 
are used to give additional intensity to one light. 

Lamps or Electric Regulators. — The duty of this 
mechanism is to bring the charcoal points nearer as they 
consume without allowing them to touch. The motive 
power is an electro-magnet through which the alternate 
currents pass. A Foucault regulator is placed in one of 
the lenticular apparatus exhibited, and a Serrin regulator 
in the other. 

The Serrin regulator is thus described in the “ Memoir 
on the Lighting and Buoying of the French Coasts” :— 
“Two porte crayons are placed each on a vertical stem 
which moves in a sheath; these stems are fastened to 
each other in such a way as that when the upper one 
descends by its own weight the lower poate The 
motion is regulated by a balance wheel with detachment, 
the sheath of the lower porte crayon is supported by a 
double articulated parallelogram furnished with a small 
ratchet, which, as it rises and falls, catches one of the 
wheels and stops the motion, or passes it by, consequently 
allowing the charcoal points to approach each other. This 
parallelogram is ac upon by two opposing forces; one 
produced by a spiral spring elevates it, the other, due to 
two electro-magnets through which the current passes, 
tends to depress it by attracting an armature fastened to 
the lower part of it.” 

The apparatus is arranged in such a way as that when 
the charcoal points are at the required distance for 
the production of the light, the catch is held which keeps 
the porte crayons immovable. The distance is increased 
by combustion, the current is weakened, the electro-magnet 
loses power, and the parallelogram acted on by the spring 
raises the ratchet, the porte crayons are immediately set in 
motion, approach each other, and only stop at the moment 
when the current has recovered sufficient intensity to 
cause a fresh engagement. The current traversing the 
electro-magnets is that which passes through the lower 
carbon point. 

Although the currents pass alternately through each 
carbon experience has shown that the lower point wastes 
rather faster than the upper. The ratio varies because the 
substance is not perfectly homogeneous; it seems to be 
about in the proportion of 1¢8. The diameter of the 
pulleys on which the chains used to steady the motion of 








If the employ- | the two stems pass has therefore been regulated so as to 


render the position of the luminous focus constant, or at 
least to allow it only to vary very slightly indeed. The 
full value of this has only lately been appreciated. 

The wear of the charcoal points would affect the relation 
between the weight of the stems, and, consequently, the 
motion of the entire system. This is remedied by means 
of a small chain, fastened at one end to the lower stem 
and at the other to a fixed point. The portion supported 
by the stem increases according as the charcoal points 
shorten. Some other details are necessary :— 

ist. A knob acting on one arm of a lever which holds 
two poe for passing the chain supporting the two 
stems enables the luminous focus to be raised or lowered 
within practicable limits, and that without interruption to 
the machinery. 

2nd. Another knob acts on the spiral spring, so that 
the machine can easily be regulated according to the 
intensity of the current. It is evident that the stronger 
the current to which the spring is antagonistic the greater 
will be the tension of the spring. 

3rd. Detents placed at different points of the motion to 
limit its action. 

4th. A kind of little arm turning round the top of the 
upper sheath enables the charcoal points to be placed with 
great exactitude in the position and at the distance re- 
quired, and the upper point can be brought exactly to the 
axis of the other by means of screws, which move its 
holder in every direction horizontally. 

5th. The porte crayons would be in danger of burning 
if by the wear of the charcoal they came too near each 
other, and the machine is so arranged as to separate them 
again to a distance of three inches when they have com- 
pleted their course. 

6th. A copper box contains the whole machinery, pro- 
tecting it from damp and dust. 








ON ECONOMY OF WEIGHT IN GEARING. 
By Wituiam CawrHorNne Unwin, B.Sc., A.LC.E. 


By economy of weight in gearing, I understand the propor- 
tioning of trains of toothed wheels in such a manner that when 
transmitting a given power between axes revolving at definite 
speeds the weight of the combination shall be a minimum.* 

In designing a train of gearing the first consideration is neces- 
sarily that the strength should be sufficient, and this is provided 
for by well-known rules for the pitch of the teeth. Next to 
strength, durability is secured by certain arbitrary rules regu- 
lating the breadth of the face. And these two conditions being 
attended to, the arrangement of the relative diameters of the 
wheels is usually a matter of convenience or of chance. If, 
however, it can be shown that the strength and durability of the 
wheels being first secured, we may still, in many cases, effect an 
economy of weight by attention to a simple, easily-remembered, 
and easily-applied principle, then it would appear desirable to 
keep such a principle in view, and however much circumstances 
may at times hinder its application, yet nevertheless it may often 
be useful in securing economy of cost, and indirectly, by reducing 
the weight of the parts to be kept in motion, it will tend to 
economy of power. If such a principle leads also to economy in 
the weight of the intermediate shafts and bearings it will be still 
more desirable that it should be attended to. 

The determination of the conditions which render the weight 
of gearing a minimum, is rendered possible by a formula for the 
weight of wheels which I deduced from a careful examination of 
a great number of examples, and communicated to THE ENGINEER 
March 31st, 1865. 

Let N be the number of teeth in a wheel or pair of wheels, 6 
the breadth of the face in inches, p the pitch in inches, W the 
weight of the wheel or pair of wheels in pounds. Then— 

W=Nbp°C (1) 
the value of the constant C being as follows :—For spur wheels 
C=0'29 to 0°45, mean=0°374; for spur wheels over a ton weight, 
C=0°34 to 0°45, mean, 0°400; for bevel wheels, C=0°252 to 
0°399, mean, 0°325. 

Let P be the pressure in pounds, acting on the teeth of a pair 
of wheels, H the horses’ power transmitted, V the velocity of the 
pitch line, R,, R. the corresponding numbers of revolutions per 
second of the shafts on which the wheels are keyed, and let 
R, <R. 

"Then the most reliable formula for determining the pitch is 
the well-known rule of Tredgold’s, in which the breadth is 

P 


neglected. 
t= J 1500 


where ¢ is the thickness of the teeth. It will be convenient to 
transform this formula to give the pitch in terms of the horses’ 


power— 
H 
p= 1:33 a Vv ‘ ‘ 


In heavy gearing, however, it is often impossible to use this rule, 
and the following is adopted— 


A JF 
p=3 Vb ‘ ; ‘ 


The former is, however, the more reliable formula and will be 
used in most of the following calculations. The two rules agree 
in the case of wheels having teeth 5in. broad. The breadth of 
the teeth is arbitrarily proportioned, the safest and most practical 
rule being to proportion the breadth to the pitch. Professor 
Rankine states that the breadth should be such that when multi- 
plied by the pitch the product shall contain one square inch for 
every 160 lb. pressure on the teeth. If the pitch has been deter- 
mined by (2), this can be easily shown to be equivalent to 
making— 


(2) 


(3) 


b=1°9 p. 
Morin gives rules which are equivalent to making 6 = 1'8 p, for 
velocities of pitch line up to 5ft. per second, b=2°3 p for veloci- 
ties above 5ft., b6=2°5 p for wheels exposed to wet. We shall, 
however, merely assume that in any given train of wheels— 
b=ap (4) 
where in practice in different trains of wheels a may range from 
1°5 to 3 in ordinary cases, and will be taken =2 in the numerical 
calculations which follow. 
It remains only to find an expression for N in terms of the 


“minimum” is here used not in the strict mathe- 





* It will be obvious tha 
matical sense, but merely as “* 
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pitch and given data. Tt can be easily shown that fora pair of 


wheels— 

Yo - 

N ( a ae ° . . (5) 

P Ry Ry 
The following conditions must also be attended to :—1l. The 
number of teeth in any pinion must not be less than a fixed 
quantity determined partly by the form of the teeth, so that the 
minimum value of N for any pair of wheels is— 
x Ry ‘ 
% 

We shall take x=13 in the following calculations:—2. The 
velocity of pitch line is limited by considerations of smoothness 
and noiselessness of motion. With iron wheels V does not usually 
exceed 5ft. per second, and rarely exceeds 10ft., although we 
once saw an iron spur fiy-wheel working smoothly with an iron 
pinion at 30ft., but the quality of the wheels in this case was 
superb. In the numerical calculations we shall assume V not 
greater than 10ft. per second. 3. It is found convenient to limit 


; eee ae R, 
the velocity ratio of any pair of wheels; R usually not exceed- 
) R, 
ing 10 in the case of spur wheels or 6 in the case of bevels. 
. R. 
We shall assume Ronet greater than 6. 
a | 
Replacing the quantities in formula 1 by the equivalent quan- 

tities given by formule 2, 4, and 5, we have a formula for the 
weight of a pair of wheels in terms of the data, the horses’ 
power, and the revolutions of the shafts— 

= —” 1 1 5 

W=21-23.a¢ H( ae w «al 

R, R, 
Or for spur wheels in which C=‘ ‘374 and a=2— 
ae 1 
w= 6H ( + ) nearly. 
R, | Re 
It will be observed from these formule that the weight of 

wheels thus proportioned is independent of the velocities of the 
pitch lines, and depends simply on the horses’ power transmitted, 
and the revolutions of the shafts they connect. For example, if 
15-herses’ power have to be transmitted through a pair of wheels, 
the shafts of which revolve at 0°5 and 2 revolutions per second, the 
weight of the pair of wheels will be— 


W=16 x15 % ( 1, +) =600 1b. 
Vo 2 


whatever the distance apart of the shafts, and it will be imma- 
terial, so far as weight is concerned, what diameters are chosen 
for the wheels. We shall only be limited by the consideration of 
the number of teeth in the pinion which will fix the nearest dis- 
tance at which the shafts can be placed, and the consideration of 
the velocity of pitch line which will determine the greatest dis- 
tance at which they can be placed. The smallest pair of wheels 
fulfilling the conditions will be :—Pinion, 13 teeth, 9-5in. diameter, 
2°3lin. pitch, 4°6zin face; wheel. 52 teeth, 38-Vin. diameter, 
2°3lin. pitch, 4*62in. face. And the largest pair will be:—Pinion, 
36 teeth, 19°lin. diameter, 1°63in. pitch, 3°26in. face; wheel, 
144 teeth, 76'4in. diameter, 1°63in. pitch, 3°26in. face. And 
these pairs of wheels will be of the same weight, as also will be 
any intermediate pair, of the same velocity ratio, and similarly- 
proportioned. 

In fixing the limits between which equivalent pairs of wheels 
may be chosen, the superior limit is immediately determined from 
the rule for the pitch, 2, as in this case H and V are known. 
For determining the inferior limit the following rule will be use- 
ful, giving the pitch of a pinion of thirteen teeth, in terms of 


the known data— 
3 hi 
p=118 R. . : : (7) 


Let R,, Ra, Rs, be the revolutions per second of three shafts 
connected by two pairs of wheels, and let Rj & Re, Ry | Rs. 
Then the weight of the two pairs of wheels will be— 


W=21280C H (5 * . & 
R.* Re* Ry 


or substituting the assumed values for a and C, as before — 


9 
W=16 H (+e +=) 
2 3 





If we suppose that R, and Rg are fixed, R, is the only variable, 
and W will decreas 1e nearer Ry is made equal to R,;. That is, 
the weight of the combination will be less the greater the velocity 
ratio of the first, or more slowly revolving, pair of wheels. Also 
the weight of the two pairs of wheels will always be greater than 
that of a single pair connecting the same shafts. 

For example, suppose 10-horse power is to be transmitted from 
a shaft running at 0°25 revolutions per second toa shaft running 
at 2 revolutions per second. If 6 be the maximum permissible 
velocity ratio the minimum weight will be secured when the 
second shait runs at 6 x 0°25 revolutions = 1°50 revolutions. 


Then— 








W=16 «10x ( ee +5) = 9381. 
0°25 15 2 
lf, however, any other speed had been given to the intermediate 
shaft the weight would have been greater. Thus, suppose the 
intermediate shaft had made 0°8 revolutions, the weight would 
have been 11201b., or 20 per cent. greater. It may also be 
noticed that had only one pair of wheels been used the weight 


)ib. 








would have been ouly 72( 
Let R,, R., Rg, Ry, &e., be the revolutions per second of a 
series of shafts connected by gearing, and let Ry K Re, Rz <€ 
R;, audsoon. Then the weight of the train of wh be— 
9 9 
w=21230cH {14242 
\R, Ry 


3 






+ a. + i re (9) 
: R,, 
or substituting the values of « and C, as before, for spur wheels— 
1 9 9 
W=16H(—+—+—+ ...4 x) 
R, RK, Rg R" 

On examining this formula it is obvious that W decreases the 
greater we make Ro, Rg, R;, &c., the speeds of the intermediate 
shaits; also W is less the fewer the intermediate shafts. Hence 
a train of gearing connecting two shafts at definite speeds, R,, 
R*, will have a minimum weight when we make the velocity ratio 
of each pair, beginning with those which revolve slowest, a maxi- 
mum, the last pair only having such a ratio as is needed to make 
up the required speed of the last shaft. 

For example, suppose 10-horse power transmitted by a train of 
wheels between two shafts running at 0°05 and 8 revolutions per 
second, and let 6 to 1 be the greatest velocity ratio judged per- 
missible in this case; then the minimum weight will be secured 
by making the speed of the second shaft 0°05 x 6=0°3; of the 
third shatt 0°3x6=1°'8, of the fourth shaft 8, as required. 
There will then be three pairs of wheels, the weight of which 
will be— 


, ae ee 
W=16x10x( += +5 +— )=4463 lb. 
do 38 18 8 


If, with the same number of wheels, the speeds of the inter- 








mediate shafts had been taken at 0°2 and 1:0, the weight would 
have been 5140 Ib., or 15 per cent. greater. Or if the common 
velocity ratio of the wheels had been 3°6 to 1, a condition which 
would make the total number of teeth a minimum, the weight 
me Go eet. 
t P — HA! 
18 + 5 23 +t) = 5629 lb., 
or 26 per cent. more, and the weight will increase the greater 
the number of wheels employed. 

If it be required to reduce as much as possible the distance 
between the extreme shafts—the shafts being supposed to lie in 
one plane—this may be accomplished by determining the speeds 
of the intermediate shafts as above, and then calculating the 
pitch of each of a series of pinions of thirteen teeth on the 
shafts Ro, Rg . . . Ry by formula 7. The pitch being 
found the diameters of the wheels and pivions can be ascertained. 

It is obvious that R,, Rg, &c., the speeds of the intermediate 
shafts being as great as the conditions will allow, the size and 
weight of the intermediate shafts will also be a minimum. 

The following three simple conditions, therefore, are sufficient 
for attaining a minimum weight in a train of wheels transmitting 
a definite number of horses’ power between shafts at definite 
speeds:—1. The number of pairs of wheels must be as small as 
possible. 2. The velocity ratio of each pair of wheels, except 
the quickest running pair, must be the greatest permissible. 
3. If the distance between the extreme shafts is required to be 
as small as possible each of the pinions must have thirteen teeth. 
Or if this involve an impracticably large pitch, then a larger 
number of teeth must be taken and the wheel proportioned 
afresh. This proceeding will necessarily increase the distance 
between the shafts, but will not affect the weight of the 
combination. 

We may now consider the result of the use of rule 3 for the 
pitch, in which the strength is assumed to increase with the 
breadth of the tooth, the breadth being still made proportional 
to the pitch. In this case, making the necessary substitutions, 
formula 1 will become— 


i rq 3/1 1 
W=5l91a3c vin §() -) . 0) 
‘ (e+ R, 


would have been =16 x 10( 3; + 
5 


From which it is evident that the weight is no longer indepen- 
dent of the velocity of pitch line. Hence, the smaller the wheels 
connecting two shafts the less will be the weight, or the condition 
of minimum weight will be that the smaller of the two wheels 
shall have a minimum number of teeth. Substituting numerical 
values as before, for spur wheels— 
; a 
W=24/V v = ( 2 > . ) nearly. 
R, R, 

Also in this case the pitch of a pinion of thirteen teeth will be— 


ia a/ H 
p=1% Ra 


The same conditions which were found before to secure the | 


minimum weight of pairs of wheels will still apply, with this 
modification, that the third condition which, with wheels propor- 
tioned for strength by rule 2, affects the distance of the shafts 
only, and not the weight, is now an essential condition of mini- 
mum weight in the combination. The algebraic expression for 


the weight of a train of wheels proportioned in this manner it | 


V is eliminated in terms of R becomes impracticably complex. 


The conditions, therefore, for securing economy in the propor- | 


tioning of gearing appear to be sufficiently simple. Had they 
been otherwise their practical utility might have been scarcely 
sufficient to balance the difficulty of their employment. As, 
however, they can be easily remembered and easily applied they 
may often be useful, especially now that wheels of any dimen- 
sions can be obtained without the necessity of expensive patterns, 
and of far more accurate form than could be obtained on the old 
system. ‘The economy of the system of making engine tly-wheels 
into first-motion wheels, gearing direct into the shafting, is a good 
example of the practical application of the principles here laid 
down. In this case the first or slowest wheels have the greatest 
attainable velocity ratio. The advantages of this plan, first intro- 
duced by Mr. Fairbairn, have long been sufficiently recognised, 
and an intelligent carrying out of the same principle is all we 
contend for as leading to economy of weight in gearing. 








TORSION. 

In any shaft or axle to which a rotary motion is 
imparted a certain amount of torsion must be induced 
before that motion can take place; for it is easy to 
imagine a rod or bar of a length so great that the appli- 
cation of a force at one end would fail to cause it to 
rotate, but would twist a portion of it near the end where 
it was applied, and if continued would finally wrench the 
bar in two. In short, the inertia of the bar would be 
greater than the sectional resistance to torsion. Conse- 
quently, if we consider the case of a beam or shaft loaded, 
that is having so much work to do, and acted upon by a force 
tending to twist it about its axis, it is evident that, before 
a rotary motion can be impressed upon it from end to end, 
its successive sections must experience the effects of torsion, 
which will be transmitted progressively from the end at 
which the power is applied to the several poiuts where the 
resistances are placed. If we suppose the weight to be 
moved—or the resistance to be overcome—to be situated 
at one extreme end of the shaft, and the force at the other, 
then motion can only take place in the former after the 
whole of the sectional planes lying between it and the 
latter have been subjected to a certain amount of twist 
varying with the distance of any particular section from 
the point where the power is directly applied. The term 
torsion is frequently defined in text-books as “the force 
tending to change the position of the different parts of a 
body with respect to one another.” This is manifestly a 
very vague and loose definition, and ignores the true 
essence of its signification. A definition should not 
merely define; it should do more—it should also dis- 
tinyuish. That given for “torsion” applies with equal 
truth to all forces, since the tendency of every foree—and 
in fact its visible result—is to produce motion, which in- 
cludes a change of position in the relative parts of a body. 
The — of a bar that is compressed or extended for 
any fraction of its length, have all undergone a change of 
relative position, but it by no means follows that the 
slightest degree of torsion has been developed in its 
molecula: structure. Correctly speaking, torsion is that 
force tending to cause a cross section of the body to turn 
round its axis with reference to another cross section 
supposed to be infinitely near to it. Or it may be defined 
as the force tending to cause the two planes passing 
through the longitudinal axis of a shaft, and the particles 
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previously to, and after the application of the force, to 
make an angle with one another. If we imagine a longi- 
tudinal section of a bar, and then submit the bar to a 
severe twisting strain throughout its entire length, the 
particles situated in the section will become shifted either 
to the right or left of their original position; and if we 
now suppose another section made, passing through them 
and the axis of the bar, the plane of the second section 
will make a certain angle with that of the former; that is to 
say, torsion has ensued, and the angle between these two 
planes is the angle of torsion, and may be measured either 
at the axis of the bar or upon its circumference. 

The fracture of railway axles is usually attributed to 
the weakness induced in the iron consequent upon the 
deterioration in quality produced by the incessant shocks, 
vibrations, and jars they are subjected to, and the crystal- 
line nature of the fractured section has been, and still ig 
considered as corroborative of the assertion. Regarding 
for the time this view as correct in the main, the part 
played by torsion towards the actual breaking is more con- 
siderable than is generally imagined. A railway axle, 
with its accompanying pair of wheels, may when in motion 
be regarded as a shaft caused to rotate under a load by the 
application of two forces or levers at each end, the length 
of the lever being the radius of each wheel. Now, although 
from what has been already stated, there would theoreti- 
cally be some degree of torsion developed in the axle, 
under even the most favourable conditions, yet practically 
there would be nove, supposing the wheels were running 
on a perfectly level, phen. 29 piece of line, a condition never 
actually fulfilled in practice. The power applied at the two 
extremities of the axle would then be poe and as the axle 
itself is of a comparatively insignificant length the rotative 
momentum would be transmitted without giving rise to 
any torsive strain worth mentioning. It must be borue 
in mind that torsion results from the attempt to rotate a 
portion of a shaft while the remainder is at rest, but if at 
the same time the other portion be rotated so that an 
uniform and isochronously-acting foree is propagated 
throughout the whole length of the shaft, the strain 
is at once destroyed,as in the instance under consideration. 
Whenever the equality of the power and the similarity of 
its direction at each end of the axle ceases to act, then 
torsion ensues, and its amount evidently varies with the 
difference existing between the two forces. The maximum 
moment of torsion would occur if both the wheels were 
acting with equal force in completely contrary directions. 
| Let us consider the case of a curve, which presents a 
greater amount of resistance to the passage of the wheels 
in proportion to the radius of curvature, since the carriages 
tend to continue their course in a straight line tangenti- 
ally to the curve, while the rails lie, so to speak, across 
their path, and oppose their rectilineal progress by divert- 
ing them incessantly from that direction. A greater 
amount of friction upon one wheel than upon the other 
would destroy the equilibrium of power we maintain to be 
necessary to insure the absence of torsion, and it would be 
| too much to assert that that quantity is always a constant, 
{even practically, for both wheels. The coning of the 
wheels and the superstructure of the outer rail are sup- 
posed to counteract all the evil consequences resulting 
from the action of the centrifugal force upon trains run- 
uing round a curve, but it is quite certain that they 
do not really effect the proposed object. Unless the 
coning accurately compensates in every case for the diffe- 
rence of distance performed by the two wheels, one must 
slip, must be dragged on by the axle, and consequently 
give rise to a strain of torsion init. The violent lurches 
and jerks that a carriage is subject to as any one who has 
had the misfortune to travel in the tail carriage of a 
limited mail is well aware, is a convincing proof were 
such wanting, that the axles of the wheels are alternately 
acted upon at each extremity by forces differing in amount; 
and there is very little doubt but that locomotive 
axles are constantly undergoing severe torsive strains, and 
that to their destructive influence is due a great portion 
of the change which takes place in them, and which is 
ascribed to other circumstances. Recently some doubts 
have been expressed respecting the soundness of the 
theory attributing the fracture of axles to the crystalline 
state engendered in the metal by repeated shocks and 
vibrations. But it has been proved by experiment that by 
simply rotating a shaft under torsion for a certain time 
its fracture is determined without having recourse to any 
violent jerk or concussion. Probably the fact that a 
shaft undergoes in this operation a succession of almost 
instantaneous alterations of compressive and tensile strain 
in its various parts, has a great deal to do with the result. 
So far as the mere appearance of the fractured section is 
concerned, that depends very much upon the exact cha- 
racter and condition of the metal. When the fracture 
is effected suddenly, abruptly, the broken fibres are short 
and possess very little sinew, but there is reason to 
believe that when a crystalline section is developed it 
may have pre-existed in the material, and not necessarily 
been occasioned by the rupture. In all probability the 
metal in an axle becomes deteriorated in quality and 
weakened in strength by the severity and variety of the 
strains constantly acting upon it, and a violent wrench or 
twist completes the actual fracture. 

Were torsion the only strain to be provided for in beams 
and shafts it would be more economical when they are 
of large dimensions to make them hollow instead of solid, 
for the same general rule holds for them as for columns. 


——————————— _ 





A hollow axle having the same section as a solid one, is 
three times stronger with regard to the moment of torsion. 
It is scarcely necessary to remark that the angle of torsion 
is always very small. An angle of 3 deg. denotes a very 
severe strain, and, according to Gerstner, it should not 
exceed 1 deg. for an axle. A bar displays nearly twice 
| the resistauce to fracture by a torsive or wrenching strain 
| that it does to rupture by a strain of a transverse nature. 
| Until the subject of torsion was taken up by M. de St. 
| Venant, about ten years ago, the assumption founded upon 
| the data for cylindrical bars was applied indiscriminate] 
| to Lars of other forms, and the errors resulting from. 

a course were supposed to be of no practical importance. 
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Both experiment and investigation have since demonstrated 
that they are of considerable importance, and also evince 
that the ordinary formule previously used for calculating 
the effects of torsion were erroneous, and the only reliable 
ones were those relative to bars of a cylindrical form. 
Fortunately this latter is the usual form given to bars 
when acted upon by that strain, so that the error is of less 
consequence than it might have been, . } 

In addition to the torsion we have been discussing, and 
which relates solely to beams, axles, and shafts possessing a 
simplicity of form and construction, there is another 
description which might be not inappropriately termed the 
“torsion of structures,” including in the latter term all 
works similar to large roofs, bridges, and other engineering 
erections. All these unquestionably 
liable to be acted upon by strains of torsion, and frequently 
undergo a considerable amount of twisting in some of their 
parts. The “torsion of structures” might be defined as 
local motion or the development of local strain which is 
not participated in by the neighbouring parts, and which 
are not, therefore, contributing their share of strength 
and support to the whole structure. The manner in which 
the load is applied determines principally the nature and 
amount of this description of strain. In the case of a 
girder bridge, for instance, the flanges— particularly the 
lower—are exceedingly liable to be affected by “a severe 
twisting strain, owing to the manner in which the cross gir- 
ders are attached to them. One or more horizontal plates 
rivetted to two pair of angle irons, present a common 
flange for wrought iron girders of moderate span, and the 
usual practice of attaching the cross girders, when the 
web of the main girder is a lattice, is to place them 
between the bars, resting partly upon the edges of the 
angle irons and partly upon a saddle of either cast iron, or 
more generally of timber, placed upon the horizontal 
plates in between the pairs of angle irons. 


structures are 


With the best | 





arrangement, aud with every effort to throw the bearing | 


well into the centre of the flange, it is found that the cross 
girders after a time bear more or less upon the edges of 
the inside pair of angle irons; and when, as is often done, 
they are placed directly upon them, it is easy to perceive 
what a severe local wrench is produced upon this portion 
of the flange. A plate girder is in a still more dis- 
advantageous position when the loading is on the lower 
flange. With an open web bridge the cross girders can be 
run right across the breadth of the flange, and some portion 
of the strain resulting from their weight thrown upon the 
outer portion, but with a solid-sided girder this is impos- 


sible. The most that can be done is to rivet the ends of the 
cross girders to the web and fix a cranked T-iron on the 
other side with the view of distributing the strain 


uniformly over the flange. A glance at any of the hideous 
iron solidities crossing our main thoroughfares is sufficient 
to point out that the loading is altogether upon the inner 
side of the flange, and there is no question that the latter does 
the greater part of the work. Theoretically, therefore, it 


results that local motion is induced in the portion of the 
flange, whi h is not parti iys ed in hy the contiguous outer 





half; consequently it is subject to a torsive strain. Not 
merely, however, is the lower flange of the girder affected 
in this manner, but the whole bridge suffers from the same 
cause. The twist given to the girder by the inequality in 
the action of the load is propagated throughout its whole 
depth, and is distinctly visible in the tendency shown by 
the top members of the opposite two girders to approach 
one another. Consequently, if we suppose the axis of 
the cross section of the virder to remain vertical it is 
evident that there is an inclination in the upper and lower 
members to rotate in opposite directions, and since this 
motion is produced by a force acting at one extremity of 
the girder, rezarding the whole cross section as a single 
rectangular bar, torsion must exist in accordance with the 
principles laid down in the first part of our article. It is 
to obviate this tendency that in deep girders, cross beams 
are carried across the bridge from the top of one girder to 
another, and it is a precaution which is not adopted nearly 
so frequently as it ought to be. There is not the slightest 
doubt that all vibratory action induces more or less tersion 
in those parts of a structure affected by it, and in bridges 
in the position of those over the Menai Straits the effect of 
a violent gale of wind is ] lainly apparent upon the sides of 
the tube. The same remarks apply to high roofs, and as 
there is evidently at present a mania for lofty iron roofs of 
single spans, more attention should be bestowed upon the 
consequences likely to result from a disregard of pro- 
visions for counte racting the effect of a severe wrenching 
strain either upon the whole structure or some of its com- 
ponent parts. 
LETTERS TO THE EDITOR. 
(We do not jwid ourselves responsible for the opinions of our 
Correspondents, } 
IRONCLADS, 

Srr,—Our recent meetings of naval architects have proved no- 
thing. Our ironclads are siill the heavy rollers, and as at present 
constructed will continue to be so. 

I am bold enough to say, that the day is not far distant when we 
will have broadsides and turrets combined that will keep 
Britannia still mistress of the seas. To give such ideas away in a 
broadcast manner would not suit those who have given the subject 
much thought. I would merely suggest to the Lords of the 
Admiralty, through your pages, to let it be an open competition. 
Let inventors give in their plans, and let a committee of naval 
architects, engineers, and naval officers consider their will. 

If any of these plans are adopted let them name a figure for 
the successful design for every ship constructed accordingly. Patents 
are all very well, but inventors cannot wait patiently and thrust 
themselves before those who may be prejudiced against outsiders 
in the art of construction. I hope you will give space for this 
letter, and should those in power consider it advisable to appeal to 
the talent of the country to produce a line-of-battle ship that will 
keep her guns well] out of the water, and powerful turret towering 
above with a good show of broadsides, it is to be hoped that 
they will not take a bit from one and the other, and then embody 
a design of their own. I will give my name when such a com- 
petition comes off. Ww. 

London, May 20th, 1867. 





FORCE AND MOTION, 
S1r,—I have not the least objection to the description of force 
given by Mr. M‘Naught in THe Excivrin of the 17th, viz, “ the 
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influence such as we exert on a gate when we push it open,” and 
think it much better than defining it as that which tends to pro- 
duce motion, for the production of motion is a secondary idea with 
regard to force, and is experimentally proved to be a quality of it; 
but the sensation of a push is the first idea, and one which a child 
can understand. But what I say is, that there is nothing analo- 
gous to this in a moving body. There is that existing in a moving 
body—viz., motion of the mass—which may produce a force, as 
when a moving body strikes a gate and pushes it open; then force 
exists while it is pushing, but not otherwise, and if ‘* the evidence 
of our senses tells us there is any force in a body in motion,” then, 
before we can get a clear oe gus of what is meant by force our 
senses must first be undeceived. 

Mr. M‘Naught says I might have found out his meaning by 
other parts of his letter, but his object in writing to you was to 
try to make the subject clearer, and mine in replying was exactly 
the same. There was no matter of fact in dispute; but what I 
objected to was on the very threshold of the subject using the 
word force to indicate three things, of which only one was a force. 
All that exists in a moving body is the mass and the motion, and 
the one multiplied by the other we call momentum. 

I believe that nothing does so much to confuse the subject of 
force and motion as the practice of calling the velocity produced 
in a second by gravity ‘‘ the accelerating force of gravity.” It is 
the acceleration or the force of gravity; or, far better and far 
shorter, the acceleration of gravity. The force of gravity produces 
the acceleration; but what is usually represented by g is no more 
a force than a lump of coal is ahot fire. Frequently we have only 
one word to represent two things, but there is no excuse for in- 
serting in a correct phrase words whose only effect is to make it 
inaccurate and confusing. R. D. NaPmeR. 

Birkenhead, May 20th, 1867. 





THE VELOCITY OF GASES. 

Srr,—I have twice asked Mr. Baldwin, and must again repeat 
the question, whether v, is the velocity which, if multiplied by 
the area of the orifice and by the specific density of the steam in 
the boiler, will give the theoretical weight of discharge with a 
perfect adjustage’ I have already said that his definition will 
hardly bear any other interpretation, at least none that I can 
think of. But then he has never retracted his statement that 
though v, would be o if the discharge were into a perfect vacuum 
that did not imply that there would not then be any discharge. 
If Mr. Baldwin will be kind enough to answer the following ques- 
tion there will be no misunderstanding on this point. If the area 


| of the orifice is a square foot, and weight of a cubic foot of the 


steam in the boiler is one-tenth of a pound, would his theoretical 


| discharge per second be 101b, if ¢, were 100 1b , on the supposition 





of having the best form of mouthpiece? Or if not, how is the 
weight to be ascertained ? 

As regards my own experiments on the relative discharge of 
steam under varying outer pressures, there has, to my mind, been 
only one point worth discussing raised by either Mr. Baldwin or 
any one else, and that is whether the pressure indicated by the 
gauge on the tube immediately outside the orifice is a correct 
measure of the resistance to the discharge; that is, whether the 
weight discharged would be the same into a large vessel in which 
the pressure was the same as that indicated on the side of the 
tube. Of course this resolves itself into a question of the size of 
the outer tube, for if the tube were sufficiently large in proportion 
to the orifice there could be no dispute about the matter. Now 
if it can be shown that with liquids the results are sensibly the 
same whether the pressure of resistance be indicated on the side 
of a tube or in a larger vessel—and especially if this can be shown 
te be the case when the outer tube is not very much larger than 
the vrifice—I think that ought to set the point at rest. I am not 
so conveniently situated for experimenting as I have been, but I 
am at present trying some which, though on a small scale, will, I 
believe from what I have seen already, establish the point prac- 
tically. I create the difference of pressure in precisely the same 
way asI did with the experiments on steam, partly with the view 
of maintaining the analogy and partly for trying some other 
points. I expect to send you the results next week. 

Birkenhead, May 20th, 1867. R. D. NAPIER. 

Erratum.—In my letter last week, on ‘“‘Differential Brakes,” 
you have translated ‘* my reference” into ‘any difference,” and 
at the end of the sentence left out the word “ unfortunate,” which 
makes a somewhat obscure sentence. 





STEEL AS A CONSTRUCTIVE METAL, 

Srr,—Mr. Rochussen has clearly shown the consequences of em- 
ploying puddled steel for large forgings requiring repeated re-heat- 
ings: the so-called mass of steel becomes iron under the protracted 
heatings it receives. Such, however, is not the case with a large 
forging of Bessemer steel, neither can it be, and the reason is suffi- 
ciently plain. 

Puddlcd steel is an aggregation of steely granules and crystals 
of soft malleable iron, The former give to it the stiffness it pos- 
sesses, and the property of hardening, more or less, when heated 
and plunged into water; the latter confer upon puddled steel the 
toughness and flexibility of which the steely portion alone is 
deficient. In short, puddled steel is a mechanical mixture of steel 
and iron grains, and when exposed to prolonged heatingsa process of 
cementation goes on in the mass, the steely granules imparting to 
the soft iron crystals a portion of their carbon, so that at length 
the whole mass becomes homogeneous as regards the distribution 
of its carbon, and is, as Mr. Kochussen remarks, converted into 
mere iron. 

With Bessemer metal the case is wholly different. The whole 
mass is made up of steely granules so far carbonised as to consti- 
tute steel, and these granules of course cannot deprive each other 
of carbon, so that the mass remains steel no matter how often it 
may be re-heated and forged. The surface, indeed, may, and cer- 
tainly does, lose a portion of its carbon and becomes more or less 
irony, but the bulk of the mass remains unaltered, for the external 
action of oxygen upon a large body of carbonised iron or steel is 
very slow to penetrate the mass, as it can only act first on the sur- 
face und then by slow induction on the interior of the mass. Hence 
the great superiority of Bessemer metal to puddled steel for large 
forgings. 

If the hammer employed to forge the shaft or other article is 
not of a weight sufficient to act upon the core or internal parts of 
the ingot, then of course the shaft will be more or less imperfect; 
this is not the fault of the steel, but the insufficiency of the 
manufacturer’s appliances to forge it properly; and a crucible steel 
shaft would be liable to the very same defect if insufficiently forged. 
So I do not think Mr. Rochussen has made out his case against the 
fitness of Bessemer steel for large forgings. 

Engineers and shipbuilders may if they please have Bessemer 
steel and crucible steel to stand a tensile of forty tons per square 
inch, and to work as well as best iron or puddled steel, and of far 
more uniform quality, and they can have any quantity of it of 
invariable uniformity. ROBERT MusHET. 

Cheltenham, May 14th, 1867. 





BRENDON HILLS SPATHOSE IRON ORE, 
Srr,—There is no doubt that the Brendon Hill spathose iron ore 
enables the Ebbw Vale Iron Company to produce iron of a quality 





superior to that manufactured by parties who cannot command a | 


supply of this valuable iron ore, but I consider that the great ad- 
vantage possessed by the Ebbw Vale Iron Company arises from 


the fact that Bessemer steel prepared from pig iron made from a | 


mixture of Brendon spathose ore, whether of the red or white 
variety, with Cumberland hematite iron ore and best Welsh iron- 
stone, is the most tenacious and ductile steel that can at present 
be produced, and is very far superior to that obtained from pig 
iron made by smelting hematite iron ore without’ mixture of 
spathose ore. Bessemer steel prepared from such pig iron as was 
made at. the Victoria Ironworks in 1856-7 would stand the Wool- 


wich tests for armour plates; and though the shot might penetrate, 
they could never splinter these plates; and I have no hesitation in 
saying that tough steel of uniform quality can be produced with 
regularity from the materials I have named in any quantity, and 
quite up to the requirements of the most exacting engineers. The 
Ebbw Vale Iron Company have only to avail themselves of the Bes- 
semer process and their own spathose ore to render themselves the 
greatest steel-making firin in existence. RoBEeRT MusHer. 
Cheltenham, May 20th, 1867. 





THE MISERIES OF RAILWAY TRAVELLING, 

Sir,—It gave me great pleasure to see that you have, in your 
article of May 10th, taken up the cause of railway passengers. 
My only regret is that you have let off the culprits so easily, 
especially as regards second-class accommodation. Till your article 
appeared I never suspected a second-class carriage, at least in 
England, to be guilty of such effeminacy as a floor-cloth or a net- 
ting; I certainly never saw one so provided, while perhaps one in 
seven may be furnished with hat cords. On the St. Helen’s line, 
with which I am unfortunately too well acquainted, the only dis- 
tinction between second and third class in many of the 
is made by printing the word ‘‘ Second” on a piece of paper ae 
pasting it over the word “‘Third,” which was origi 
on the carriages. I have repeatedly seen this. 

A short time ago I was travelling in a third-class carriage of a 
return excursion train. Though it was after 8 p.m. when the 
train started, and we had a journey of nearly three hours before 
us, not a single lamp was provided. From some cause or other a 
violent case of hysterics occurred in one of the compartments of 
the same carriage. It was then pitch dark, and it was more than 
an hour before the train stopped. How those in the same com- 
partment must have —— it! An additional farthing in the 
price of the tickets would have provided plenty of light. 

I believe the only objection to raising the platforms of stations 
to a convenient height is the increased awkwardness of crossing 
from one platform to another. If foot-bridges were as common as 
they ought to be this objection would disappear. At Newton 
Bridge station I have counted seven stopping trains, au express 
and two goods’ trains, between 2.25 and 2.48 p.m. There is no 
foot-bridge, and it is almost impossible to reach one’s own train 
with any safety. At St. Helen’s Junction I have often had to 
scramble over another train in order to catch my own, and I have 
more than once seen women and others who could not do so left 
behind. 

Is there any foundation for the fear of a fine for carrying a rail- 
way key’ I have often heard of such a penalty, bnt I never saw 
it mentioned in any printed copy of bye-laws. Why carriages are 
ever locked is a mystery past my limited comprehension. With 
an efficient self-closing latch, such as is used on a few of the Lon- 
don and North-Western carriages, there seems no danger of the 
door flying open accidentally. : 

Why are not all carriages made with a longitudinal handrail 
from doorway to doorway? With such an assistance no mode- 
rately active man would hesitate to pass along the footboard if his 
carriage took fire, or if a scream was heard from the next com- 
partment ; at the same time there would be no more temptation 
than at present to leave one’s carriage without sufficient cause. 
Besides, a passenger cannot always be prevented from jumping on 
a train in motion, and his chance of securing his hold is much 
better with a longitudinal than with a vertical handle. Not one 
man in ten has sufficient judgment to allow for the train carrying 
the handle past his grasp before he has caught it. With a longi- 
tudinal handle he would grasp a part farther back than where he 
aimed for, but would not miss it altogether. I think your enemy 
the “irate porter” was in the right when he “‘slammed to” the 
prematurely opened door. I have seen a passenger on the plat- 
form knocked down by a door opened before the train had come to 
a stop. 

I believe that on some of the French railways it is possible to 
obtain a basket from the refreshment room supplied with the ma- 
terials and appliances for acomfortable lunch. The basket, knife 
and fork, &c., can be restored and their value received back again 
at the next refreshment station. I forget if this plan is mentioned 
in “‘ Mugby Junction.” 

I must apologise for the unexpected length to which this letter 
has run, W. 8. H. 

May, 1867. 


y painted 





STEEL BOILERS, 

Sir,—I have recently read with much interest various articles 
and@™tters on the subject of steel which have appeared in your 
paper, and my object in now addressing you is to elicii trust- 
worthy information from steel makers and others as to the 
efficiency of steel as a substitute for iron in the manufacture of 
steam boilers. : 

I am at the present moment engaged in the construction of a 
large works, and shall be prepared to put down seven Cornish 
double-fiued boilers within a very few months, to be heated by 
coal fires in the ordinary way, and within twelve months these 
must be supplemented by two other boilers to work up the waste 
heat from a furnace—not an iron or puddling furnace, I may add. 

The Cornish boilers I propose to use will be 8ft. diameter and 
30ft. long, with two 2ft. 10in. flue tubes in each. They must carry 
a working pressure of 651b. per square inch. I have not yet made 
any experiments with the water available for feed, but it is ordi- 
nary fresh water derived from a small brook, and I do not think 
it will give much deposit. 

The two remaining boilers I have not yet decided on a design 
for. They will only carry 501b. steam, with an internal flue or 
flues. 

Now what I want to know is, shall I use steel or iron for my 
Cornish boilers? I have had more than one reply from steel 
makers on the subject, but up to the present I have received no 
information which is quite satisfactory. Even if I use steel I do 
not know whose steel or what steel is best. As the question I put 
is one of some interest, I venture to think you will lend me the 
aid of your pages to obtain an answer. 

I therefore ask all thuse who have had experience in the use of 
steel boilers to let me have the result of that experience published 
in THE ENGINEER. I shall for the present withhold my name and 
address, because if I gave them I should receive a great number 
of replies by post no doubt, the truth of which I could not inves- 
tigate. If an exaggerated statement is put forward in your 
columns, Sir, it will probably be contradicted, and then I shall 
only have the balance of evidence, as given by your correspondents, 
to weigh. Publicity will deter those who might be disposed, 
on the one hand, to abuse steel, and, on the other, those who 
might over-praise the metal; at least I hope such will be the 
result. If the steel makers do not come forward I shall use Low 
Moor iron in the belief that steel is not fit for boilers. 

Lancashire, May 21st, 1867. A MANUFACTURER. 

[Our correspondent’s request is reasonable, and we willingly 
accede to it. We shall be very happy to give publicity in our 
columns to any statements of the results of practical trials with 
steel boilers, either in favour of or against the use of the material, 
which are properly authenticated. We shall of course regard the 
names of the writers as confidential if such is their wish, but it is 
desirable that we should be permitted to communicate them to 
‘*A Manufacturer,” still more desirable that correspondence on 
this subject should not appear in our pages over an initial or a 
nom de plume.—Ep. E.] _—_— 

OLD TIMES AND NEW MEN, 

Str,- I could not help thinking the other day but that mechanics 
of the present time are a very different race of men to those of 
the days of my apprenticeship, between sixty and seventy years 
since, when everything had to be done by hand, there being no 
such thing as a self-acting tool of any description. They, conse- 
quently, had to keep at it tool in hand from six till six. with one 
hour and a-half out for meals—and that too, every day in the 
week, there being no short Saturdays; and they found the fixed 
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holidays at Easter, Whitsuntide, and Christmas all sufficient. 
But now that they have little more to do than to watch their 
work from six till half-past five, and on Saturdays till half-past 
three, they find it necessary, for the benefit of their health, to 
rusticate for several days—or in some cases for two or three weeks— 
in addition to the above-named holidays; but with all I do not 
think that they live longer or enjoy better health than formerly. 
And although bread and beer were about double the present price 
I do not see but what they did quite as well as now. 

VALENTINE. 


THE INCH, THE METRE, AND THE GREAT PYRAMID, 


Srr,—The subject of standard weights and measures is one which 
from time immemorial has been of great importance to mankind, 
and which, religion excepted, has given rise to more discussions, 
and has called forth more schemes than perhaps any other. They 
have been the subject of many of our earliest Acts of Parliament, 
and one of the provisions of Magna Charta itself was that there 








should be but one standard of weight and measure throughout | 


the land. Recently this subject viewed in a still more extended 


form, and in connection with many collateral problems and | 


theories, has attracted increased attention. The French Govern- 


ment has taken advantage of the Paris Exhibition to invite an | 


international conference to discuss the subject; and if possible, 
fix on an uniform standard. Most of the European Governments 
and the United States have, it is said, agreed to accept the invi- 
tation. The President of the Society of Engineers, Mr. W. H. 


Le Feuvre, referred to the subject in his opening address (see THE | 


ENGINEER for Feb. 1, page 110, second and third columns), in 


which he advocated the adoption of the metre as the universal | 


standard of lineal measure. He says:—‘*The metre was deter- 
mined by measuring a portion of a quadrant of the earth’s polar 
circumference. The inch was defined by Act of Parliament. The 
length of either the metre or the inch may be equally verified, so 
that in this respect there is no choice between the one or the 
other.” It does not appear to have struck him that the inch was 
in existence long before any Act of Parliament on the subject was 
framed, or to have inquired whether the inch had any other than an 
arbitrary origin, and if so, in what it did originate. 

It has been repeatedly conjectured that the largest of the 
Egyptian pyramids was built as a standard of measure, and a 
record of the dimensions of the earth. Various ingenious theories 
were started, but all failed when they came to be tested. 

The late Mr. John Taylor* was the first to cast any light on 
the subject ; and his researches have been most ably supplemented 
by Professor C. Piazzi Smyth.¢ The results at which they have 
arrived, and which relate not only to a standard of weights and 
measures, but also to the density of the earth, the thermometric 
scale, and the division of time, are most astounding. In the words 
of Lord Neaves, vice-president in the chair at the Royal Society, 
Edinburgh, March 21, 1864: ‘“‘If these things are only coin- 
cidences, they are most extraordinary coincidences; but if they 
are facts, that is, if the metrical proportions indicated were 
designedly and purposely established, they form the most remark- 
able discovery of the age.” 

To that portion of their researches which relates to standards 
of lineal measures I am indebted for several of the following facts 
and deductions. 

According to Sir John Herschel, if the British imperial standard 
inch be increased by one thousandth part it will represent with 
almost mathematical accuracy the one five-hundred-millionth part 
of the earth’s polar axis. It requires 1°00099 of an English inch to 
make one such trueinch. When we find in so complicated a series of 
figures as that which the measures of the great eneon and of the 
earth require for their expression, round numbers present them- 
selves, or such as leave no remainder, we may be sure we have 
arrived at primitive measures” (Taylor, pp. 35, 36). It is not the 
object of the present paper to show the connection between the 
great pyramid and the English inch. 

The French metre is assumed to be the ten-millionth part of the 
quadrant of the earth’s elliptic meridian passing through Paris; 
but as its value is authoritatively stated in the annuary of the 
French board of longitude at 39°37079 British imperial standard 
inches, it is really the s555hg-¢th part. M. Delambre calculates 
that instead of the French standard metre being correct when 
measured at the temperature of melting ice (0 deg. Centigrade), it 
must be measured at 8°5 deg. Centigrade. Therefore the error of 
the metre unit, as referred to a natural standard, is about twelve 
times as great as that of the British inch when corrected as pro- 
posed by the addition of the one-thousandth part. 

And this is not all. Every one will confess that the radius of a 
circle and, a fortiori, the axis, either major or minor, of an ellipse 
is a more fundamental measure than its periphery. Add to this 
the confessed irregularity of the earth’s form, of which a rough 
idea may be formed by considering the equatorial section as pre- 
senting the figure of an irregular curvilinear triangle rather than 
a circle; which gives not only a variable equatorial diameter but 
also variable lengths of quadrants for different meridians. These 
latter are still further affected by the long suspected and now 
almost universally acknowledged fact that the figure presented by 
a polar section of the earth would not be a regular ellipse, but one 
bulged out, so to speak, towards lat. 45, and sunk in lat. 25, so as 
to give it a certain squareness of contour. These irregularities are 
entirely distinct from those caused by hills and valleys con- 
tinents and ocean beds. From those various considerations it will 
be evident that the inch may be much more easily and correctly 
referred to a natural standard than it is possible to do in the case 
of the metre. 

It is important to keep these considerations entirely distinct 
from the question of the sub-division of the inch into tenths, or 
the comparative merits of a foot of 10in. or of 12in. 

So much for the scientific merits or demerits of each system. 
There are several practical considerations of considerable weight, 
which ought to be taken into account. The metre is too large to 
form a convenient practical measure, and its next sub-division, the 
decimetre, is too small, and neither of them are nearly as handy as 
our foot. Mr. John Quincy Adams, the commissioner appointed 
by the United States to inquire into the desirability of adopting 
a decimal system, observes, in comparing the two systems: ‘‘ The 
habits of every individual inure him to the comparison of a 
definite portion of his person with the existing standard measures 
to which he is accustomed. There are few Englishmen or women 
but could give a yard, foot, or inch measure from their own arms 
hands or fingers with great accuracy. But they could uot give the 
metre or decimetre, although they should know their dimensions 
as well as the yard or foot.” 

Professor C. Piazzi Smyth, in his book to which we have above 
referred, proposes the following rectification of our existing linear 
measures. The comparative values are given in decimals of our 
present standard inch. 


“Pyramid” Measure. Standard Measure. 
1009 


Inch .. oe 1:00099 ee Inch, 
Foot .. ve 12°01188 oe 12°000 «+ Foot. 
Arm .. oe 25 02475 oe = oe 

Rod .. 250°2475 oe 198°000 «- Rod. 
Acre-side 2,502,475 oe 2,°04°525 +.  Acre-side, 
Mile .. + 62561875 oe 63,360°000 -» Mile. 
League «+ 250,247°500 e-  218,721°600 e- League. 


Inches. Arm, 
36 = 1 Rod. 
250 = 10 = ! Acre-side. 
2,500 = 100 = 10 = 1 Mile. 
62.500 = 2500 = 25:0 = 2 = 1 League, 
250,000 = 10,000 — 1000 = 1 = = | 


2,000 leagues on polar axis of the earth. 


Professor Smyth’s own words form the best commentary upon 
it. 


**We must admit a small popular standard, viz., the foot; it is 
not a scientific standard, mo has no integral fractional reference 
to the earth; but so long as men and women are born with feet, 
we must respect it, and the Pyramid, as shown in Mr, Taylor’s 
second size analogy, p. 42, respects it also. 

“One new name has been ventured on, the ‘arm,’ but not a 
new word, and one that approximately expresses the length itself 
in language that any working man can understand and apply. 

| ‘The first remark to be expressed on this table is the extra- 

| ordinary approach of the acre-side of the Pyramid, to that of the 
British scale. It isa length which does not nominally figure on 
| the usual English lists though it exists through the square measure, 
| and is, without doubt, the most important large measure by far 
| which we possess, because it is the invariable term in which all 
| the landed property of the country is bought and sold. As such 
| an all-important quantity to this country one cannot at all under- 
| stand how it was ever established by Government at such a very 
| awkward proportion in the length of its side, to any of our linear 
| measures; the fraction which it gives is rough to a degree, and yet 
it will be observed that the Pyramid principle hardly altering the 
real value to any sensible extent makes it, in its own inches, at 

| once the easy quantity of 2500, or in arm-lengths 100. 

““Nor does the advantage of the Pyramid principle end here, 
for the mile contains 2500 arm-lengths, and such a proportion has 
recently become a favourite with Government; that is, they have 
commenced a magnificent survey of Great Britain on the scale 
of 555 th of nature. ' Why that particular proportion 
should have been adopted is part of a secret piece of state-craft 
| not yet divulged. Plainly s-,5 does not form any portion of the 
British imperial linear system, and when we are officially told 
| that it was adopted to allow of the map being on the scale of 
25in, to a mile, or capable of representing an acre by one square 
inch, we are quite assured that that is not the reason, for the map 
is not on that scale. It is truly of the proportion of ssh5 th of 
pature, and that gives, on the British measure, 25°344in. to one 
mile, and 1°018in. to an acre. All that has been done 
serves no system of measure so very completely as the ancient 
acres and ancient miles of the Great Pyramid. The map itself 
remains, and may remain, as it is, but a single Act of Parlia- 
ment adopting the Pyramid measures of the country, or, we might 
also say, restoring the nation’s hereditary measures to their proper 
place, would cause the map to be at once a map on the scale of 
twenty-five inches to the mile, and of one square inch to the acre, 
without the smallest fraction left under or above; or would 
substitute truth for falsehood on every occasion when a Briton 
has hastily to name the great national map of his country.” 

I need not follow Professor Smyth through his ingenious and 
consistent defence of the use of the multiplier four, at the end of 
his table—four miles = one league—merely remarking that every 
one of his Pyramid tables concludes inthe same manner. Enough 
has been said to show that the inch has its merits as well as tne 
metre, and that it ought not to be hastily cast aside. 

On a future occasion I may offer some remarks on measures of 
capacity and weights. W.S. H. 





CHAIN CABLES AND ANCHORS. 

UnpeR this title a long correspondence has been published by 
the Board of Trade on the motion of Mr. Laird. The series con- 
tains no less than fifty-three documents, consisting chiefly of 
letters between the Board of Trade and Lloyds, and of letters from 
various shipowners complaining of defects in the official regula- 
tions as to testing under the ‘* Chain Cables and Anchors Act of 
1864.” One firm, Messrs. Lambert and Holt, of Liverpool, com- 
plain that no less than seven cases had occurred of the breaking 
of new and duly certified chain cables in use on board steam vessels 
of which they were the owners within a period of fifteen months, 
the breakage occurring in some cases the first time of using; and 
they add that so many cases of broken cables had not occurred to 
them within twenty years’ experience. The Board of Trade, after 
asking for details of the cases, replied that the powers of the 
Board of Trade end when they issue their license to the effect that 
a inachine which has been inspected is, if properly used, capable of 
exerting the tensile strain required by the Act, viz., the Admiralty 
test. They have no power to see or to guarantee that any machine 
they may license is or will be carefully and properly used after it 
is licensed, or that cables for which certificates of proof are given 
by testers are properly tested, or are, indeed, tested at all. Nor 
have they any power to direct that iron of which chain cables are 
made shall be of sufficiently good quality to ensure that the proof 
strain required by the Act shall bear a certain known and proper 
proportion to the ultimate breaking strength of the material. 

These are matters that are and must be left to be arranged be- 
tween the buyer, the seller, and the tester. 

It appears, however, to have been the practice with some of the 
makers to issue a certificate with the cables, with an ‘‘ inspector's 
name attached, leading to the inference that the person so named 
was the officer of the Board of Trade, and the firms so acting were 
struck out of the official list of proving establishments, so the 
offending parties agreed to alter the certificate in consequence. 
It also appears from the correspondence that those firms who 
neglect to renew their license for their proving machinery are 
subject to penalties if they issue certificates. 

A very important question is also raised in these papers as to the 
efficiency of the public test. Mr. J. G. Laurie, of Glasgow, states 
that since the operation of the Act of 1864, the number of accidents 
caused by the breaking of cables is greater than before, and the 
inference he draws is that the cables are ‘* heart broken ” in the 
process of being proved, and he states that this feeling is becoming 
so strong that, for the safety of the ship, it is now considered un- 
desirable to subject the rigging chains to a proof strain so great 
as that specified in the Act for cables. The defects of the present 
regulations seem to be generally adinitted, and an early alteration 
in the law appears to be inevitable. With reference to this amend- 
ment of the Cables Act the Mersey Docks and Harbour Board have 
forwarded a report from Mr. G. F. Lyster, their engineer. 

‘* With reference to the letter from Mr. G. B. Seyfang, Secretary 
of Lloyds’ Register of British and Foreign Shipping, on the sub- 
ject of testing chain cables, and suggesting that, with a view to 
securing a better quality of iron in their manufacture than is now 
used, a portion of each chain, say twelve links, should be proved 
to the breaking strain and requesting the Mersey Board to furnish 
him with their views thereon; also as to the margin of strength 
beyond the Admiralty strain which, in their judgment, it is 
desirable any chain should possess, 

‘* Before entering on the consideration of the proposal, I would 
remind your committee that, at present, all chains in use for 
shipping are required by Act of Parliament to be tested at a public 
machine, to what is known as the Admiralty proof, which is a 
tensile or drawing out strain of nine tons per circular inch, or 
eighteen tons for a stud link formed of one inch round iron. 

“*The accepted tensile strain for bar iron of good quality is 
about seventeen tons per circular inch, so that the Admiralty 
proof approximates to 50 per cent. of the breaking strain of bar 
iron. 

“It will be evident that the proposal to test twelve links to 
breaking strain out of every aan, will not afford a correct proof 
of the strength of the whole, because it must be borne in mind 
that varieties of work must necessarily exist in a hand-made 
chain, and that different qualities of iron are sometimes used in 
its composition; and instances are known where nine out of ten 
15-fathom lengths of a cable have stood the proof strain, and the 
tenth, after several breakages, has been condemned. 

** Again, the 12-link proof in most cases would resolve itself 
into a proof of the quality of the manufacture, and not of the 
iron. In all chains the strength of the weakest part must be 

pted as the strength of the whole; and whether the weakness 
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be attributable to the manufacture or the material is of but little 
| moment, as the result, without reference to the cause, is the sole 
point for consideration, Breakages in a multitude of cases occur 





in the weld of a link; and even in pieces of chain made for the 
express purpose of experiment it is difficult to arrive at the pre. 
cise strength of the iron, owing to the weld being usually the first 
part to give way. 

“* At present it appears to me competent for the purchasers of 
chains to stipulate with manufacturers that any strain they may 
see fit to adopt above the Admiralty proof and within the ultimate 
breaking strain be applied, or they may require that any twelve or 
more links shall be selected to which the breaking strain must be 
applied; either of these requirements, if generally adopted, would 
go far to remedy the evils of bad piney or inferior iron, 
On the first point, however, I would suggest that the solicitor be 
consulted, as it is possible the legal reading of the seventh section 
of the Act may be differently construed. 

** Before I am able to come to any conclusion as to recommend- 
ing the board to accept the imperative 12-link test as suggested, I 
should like, with the assistance of some competent and indepen- 
dent party—say a first-class chain-making firm—to make a short 
trial of its practical working, which, as far as the works of the 
board at Birkenhead are concerned, there will be no difficulty in 
c ing out, as the machine expressly devoted for experiments 
will shortly be completed, and is admirably adapted for the pur- 
pose in question. 

** As regards the sufficiency of the Admiralty proof strain, I am 
of opinion that it is high enough for its purpose, and that it could 
not be increased without having a tendency to weaken both the 
work and the iron.” 

With respect to another suggestion made by Lloyds’ Committee, 
Mr. R. Galloway, the Board of Trade surveyor, made the following 
report :— 

ton the suggestion made by Lloyds’ Committee to prove the 
breaking strength of chain cables by selecting twelve links and 
subjecting them to that test, I beg to point out that it involves 
two questions, viz., material and workmanship. 

**The question of workmanship I believe to be fully met by the 
Admiralty proof and a careful examination afterwards. 

“The question of material requires very serious consideration, 
because if we accept the tensile strength at eighteen tons per 
circular inch, and the Admiralty proof is nine tons per circular 
inch, the limit of elasticity is far exceeded, and when this happens 
a permanent injury is done to the cable. For example, a 2in. chain 
should be tested, according to the Admiralty proof, to seventy-two 
tons; a link may break at sixty-eight tons; it is repaired; the chain 
is again subjected to the test and breaks at another link at sixty 
tons. A similar case occurred under my inspection; a chain had 
been tested to 120 tons to prove a machine, it was again used, and 
broke at eighty-five tons. 

‘* Therefore if the limit of elasticity is exceeded the proof does 
an injury. 

“The best plan, in my opinion, to arrive at what the proof 
strain should be, would be to make a series of experiments on the 
elasticity of cable iron of good quality, and compare this with the 
breaking strength of the same iron; say the figures stood thus- 
1 to 33, or limit of elasticity equal to one-third of the breaking 
strength. Then in testing a chain cable, three links might be 
used for the purpose of proving the strength of the iron, and one- 
third of this breaking strain to be taken as the proof test, thus: 
The Admiralty proof for a two-inch cable is 72 tons, the breaking 
strength should be 216 tons; but if the breaking strength gave 
only 165°375 tons, then the proof-test would be 55°125 tons, only 
or equal to a ljin. cable, and should be passed for that sized cable 
and not for the purposes of a 2in. cable as intended by the manu- 
facturer.” 

Mr. Galloway adds that he is of opinion that the Admiralty 
proof is too high a standard for the quality of iron now in use; 
the business being competitive, the iron is only just up to the 
standard, and would break by the addition to the load of 10 
per cent. He suggests ‘‘first to prove the breaking strength of 
the cable, and to proportion the proof, say one-third of the strain; 
then for a 2in. cable to carry the Admiralty proof, the iron 
must be 27 tons per circular inch.” He is also of opinion that the 
manufacturer should not be allowed to test and pass his own work. 


NAVAL APPOINTMENTS.— Thomas Parker, engineer, to the Ex- 
cellent, for service in the Stork; H. B. Fabian, engineer, to the 
Indus, for the Vixen; and J. Pearse, engineer, to the Cumberland, 
for the Lee. 

NEWSVENDORS’ BENEVOLENT AND PROVIDENT INSTITUTION, — 
The annual meeting of this useful society will be held at the News 
Exchange on the 28th inst., when one pensioner will be elected; 
also for the usual business of the annual meeting. We would 
remind our readers that W. H. Smith, Esq., takes the chair at the 
annual dinner on the 4th of June. 

INSTITUTION OF MECHANICAL ENGINEERS.—The ensuing annual 
meeting of this institution will be held in Paris on Tuesday, the 
4th June, and following days. The meetings for the reading and 
discussion of papers will take place in the Lecture Theatre of the 
Conservatoire Impérial des Arts et Métiers on Tuesday, Wednes- 
day, and Thursday afternoons. The chair will be taken at two 
o'clock p.m. by the president, John Penn, Esq. The following 
are the papers to be read :—‘* On the Ventilation of Public Build- 
ings;” by General Morin, membre de l'Institut, director of the 
Conservatoire Impérial des Arts et Métiers. ‘‘On the Flow of 
Solids, with the Practical Application in Forgings, &c.;’ by M. 
Tresca, engineer, sub-director of the Conservatoire Impérial des 
Arts et Métiers. ‘On the Machinery for Boring Artesian Wells ;” 
by M. Dru, of Paris (Mulot and Dru, artesian well borers). 
‘* Description of the Dredging Machinery used in the Construction 
of the Suez Canal;” by M. Borel, of Paris (Borel, Lavalley, and 
Co., contractors for dredging the Suez Canal). ‘* On Floating Docks 
and other Arrangements for Affording Access to Ships for External 
Repairs ;”’ by Mr. Frederick J. Bramwell, of London. ‘“ On 
Mechanical Puddling;”’ by Mr. William Menelaus, of Dowlais 
Ironworks, Merthyr Tydvil. ‘‘ Description of a 30-ton Horizontal 
Duplex Hammer;” by Mr. John Ramsbottom, of Crewe. ‘On 
the Transmission of Power by Water Pressure, and the Application 
of Hydraulic Apparatus at the Paris and Lyons Railway. tation ;” 
by Sir William G. Armstrong. 

MonsTER SHOPS IN Paris.—When first the system of monster 
shops, embracing a cosmopolitan description of business, was intro- 
duced in our own country, one of two destinics was predicted for 
them. They would either prove complete failures, or, if successful, 
would possess such a monopoly of trade as to altogether swamp 
the smaller traders, and those who adhered to one line of busi- 
ness. Time, however, has falsified these anticipations; the esta- 
blishments have not failed, and have not ruined their humblerand 
less enterprising neighbours. Barely a fortnight ago one of these 
universal institutions was opened in Paris, and in point of external 
and internal beauty and decoration appears to be the ne plus ultra 
of trade establishments. Marble staircases, spacious galleries, 
splendid apartments, corridors apparently interminable in length 
and endless in number, constitute « portion of its interior features. 
It is not so much with the convenience or propriety of its build- 
ing arrangements that we are concerned as with the peculiarity of 
the system upon which its business is conducted; a system so very 
extraordinary that it is difficult to imagine upon what principle it 
is based. When making a purchase in the usual way in an ordi- 
nary shop one pay one’s money, obtains the article, and there is an 
end of the matter, but it is quite a different affair in this new 
establishment. After having made your purchase, large or small, 
as the case may be, you receive a ticket or reimbursable paper 
which, at the end of a certain time, puts you in possession of the 
sum you have disbursed. The secret of the trade appears to lie 
in the abolition and reduction of certain expenses which ruin the 
retail commerce of large cities, and is also connected with that 
mysterious system of capitalisation of money, in which an hour's 
use of a certain sum will sometimes produce more than a year at 
another time. We can only say we should like to ses something of 
the kind started over here. 
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THE PARIS EXHIBITION.—FRENCH INLAND 
NAVIGATION. 


We have not failed tocall attention tothe extraordinary 
advance in mechanical engineering made by France in the 
last twelve years, as exemplified in the International 
Exhibition, where the space of ground she covers with 
machinery would alone prove this advance were we to 
consider it as representing her whole production for a 
year, and were the design and execution of her products 
jar inferior to the high class of work which she in general 
exhibits. ; : 

In the other branch of the profession her equality with, 
if not superiority to, Hugland has long been known. 
Although till the Suez Canal was undertaken it had not 
fallen to the lot of her engineers to be engaged on any 
such gigantic and striking works at home or abroad as 
have fallen to the lot of our professional men within the 
last half century, yet long previous to that period civil 
engineering in France had attained to a higher theoretical 
cultivation than had been accorded to it in England, and 
the works executed within the last fifty years in France 
bear ample testimony to the enlightened education afforded 
by the State to her engineers, and the assiduity with 
which they have sought to introduce in every detail the 
correct scientific principles in which they have been 
brought up. The splendid exhibition of models and plans 
exhibited by the French department of public works is a 
worthy exemplification of the point to which civil engi- 
neering has been brought in France, and there is almost 
nothing to be regretted in the position which England 
occupies at the International Exhibition but the total 
absence of any representation of civil engineering. If 
the space which her mechanical engineers occupy is 
smaller than that of their compeers in France, and 
the machinery which she exhibits is altogether on a 
smaller scale, the class of work shown, as regards 
perfection of design and workmanship leaves nothing 
to be desired, and still maintains the superiority 
of that country which we may truly call the mother of 
mechanical engineers. In that eighth part of the gallery 
allotted to us, and in the annexes built by our commission, 
are collected, we might almost say crowded together, an ex- 
hibition of machinery which worthily represents the 
thought, the scientific resources, the energy and the perse- 
verance of that great class who, working steadily as indi- 
viduals, have in the aggregate done more to raise the 
vhole tone of the nation and to make England what she 
is than has the operation of any other class of thought 
amongst her —, 
greatest firms have absented themselves from this interna- 
ticnal gathering, whilst regretting the additional lustre 
which their works would have shed on our country, we 
cannot but perceive a compensation in the fact that their 
places have been not unworthily filled by younger houses, 
showing how widely the true genius of mechanical en- 
gineering now pervades the national mind, The absence 





If not a few of her oldest and | 


| vailed below the embanked parts of the river as from the 


of any display of civil engineering is the more to be re- | 


gretted because, though we cannot claim the undoubted 


superiority in this branch of the profession which belongs | 
to us in mechanics, it would but have been due to the | 


great men who have placed so many enduring monuments | P! ; 
' ville as far as and through the bar of the Point de la 


of English skill in all quarters of the globe, to have given 


their works some representation at an exhibition which, as | 
acollection of theresultsof human industry, is in every other | 


respect perfect. The absence on our part of any such col- 
lection as that which we find in the French galiery is due 
to the fact that almost all great civil engineering works 
executed by Englishmen have been private undertakings, 
a circumstance which adds écldt to the achievements them- 
selves, testifying as it does to the individual energy and en- 
terprise cf the nation, and its perfect independence of Go- 
vernment support. Our great living engineers would never 
think of exhibiting models of their works themselves. Such 
a proceeding would, to say the least, be unprofessional, and 
might almost be regarded as a species of advertisement; 
but we can see no reason why an exemplification of the 
works, both of the past and of the present, should not have 
been made by our royal commission out of the quarter of 
a million which has been or must be voted by the nation 
for its expenses at the Paris Exhibition. Whether such an 
idea was ever mooted at the sittings of our probably too 
numerous committee we are not aware, but of this we are 
perfectly satisfied, that it ought to have taken action in 
this matter, for the subject was essentially within its pro- 
vince, and we do not think it too much to say that the 
representation of those important works of which English- 
men are naturally proud should have formed one of the 
tirst objects of a committee formed to uphold the position 
of England on so important an occasion. However, we 
must now content ourselves without a show which would 
have been gratifying to us and instructive to the world, 
consoling ourselves with the reflection that most of the 
works which would have been represented have at the 
time of their construction received through the medium of 
the press and of our scientific institutions a larger quota of 
public attention than generally falls to the lot of continental 
engineering works. The absence of any résumé of English 
engineering in no way militates against our thorough 
examination of similar foreign works, although it deprives 
us of the opportunity of a comparison which would have 
been most useful to the engineers of exhibiting nations; 


but on the other hand, it gives us in England just so much | 


more time to devote to the consideration of the scientific 


displays placed before us chiefly by France, but also in | 


smaller degree by most European countries. We have 
already culled from the French collection two of its most 
interesting subjects, viz., the great girder bridges and M. 
Reynaud’s system of constructing iron lighthouses. In 
our present number we commence the notice of the in- 
ternal navigation of France, a branch of French engineer- 
ing second to none in importance, on which millions have 
been expended, and in which great and successful results 
been obtained. 
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| the meantime. 


Rouen and the sea has occupied the attention of successiv® 
French Governments since the reigu of Louis XVI. Pre- 
vious to this the navigation was attended with extreme 
difficulty, and the obstacles to its improvement appeared 
insurmountable, and would certainly never have been en- 
countered had it not been that Rouen, united to Paris 
by an easily navigable part of the river, seemed constituted 
by nature for its maritime port. The Seine below Rouen 
at this time appears to have had no regularly navigable 
channel, and to have consisted of an alternation of long 
sandbanks of great extent and of a soft muddy character, 
and of hard bars which completely crossed the river at 
different points. So great were the dangers of entering 
the river and passing some of these bars that it is said the 
crews used to leave their vessels before approaching them, 
trust to the tide under Providence for bringing them 
across, and rejoin them higher up if they had not sunk in 
The vessels employed never exceeded 200 
tons burden, Freight from the sea to Rouen was 8s. a 
ton, and the insurance was a half percent., the distance by 
water being about seventy or eighty miles. Several 


' schemes were proposed, but for a long time none of them 


were acted upon, and till 1846 the river remained in its 
primitive condition, Amongst the engineers whose atten- 
tion was directed to this subject were MM. Firmont and 
Bleschamps. The former proposed to define the naviga- 
tion by parallel embankments formed with caissons filled 
with stones. M. Bleschamps preferred to substitute 
pitched stonework for M. Firmont’s caissons. The latter | 
system was adopted in 1848 for the improvement of the 
bar of Villequier, which had caused many disasters. Two 
parallel embankments 1000ft. apart, and raised some feet 
above high water mean tides, were constructed, commencing 
from the island of Belcinac. The result of this work 
was the immediate deepening of the water from 111ft. 
Encouraged by 
this result, the right bank of the Seine was embanked as 
far as Quillebeuf, between 1849 and 1853, which increased 
tke depth of water on the bar of Aizier by 10ft. From 
1852 to 1855 two banks were constructed from Villequier 
upwards, on the south as far as Chaudebec, on the north 
between Chaudebec and La Meilleraic. These works, in 
conjunction with a dredger employed on the Meules sand- 
bank, defined this part of the navigation of the river, and 
secured a depth varying from L5ft. to 22ft. of water. At 
the same time the embankment was prolonged down the 
river from Quillebeuf to the point of Tankerville on both 
sides of the river, with a width for navigation of 1300ft., 
and a spur constructed at the point of La Roque, protected 
and connected to the side the southern dyke prolonged to 
this point. These works were finished in 1859. 

At the same time that these improvements were effected 
the mouth of the river remained dangerous for navigation, 
as much on account of the small depth of water which pre- 


bore at the sea entrance, a phenomenon which attains a 
considerable development at the mouth of the Seine. In 
May, 1861, the Emperor visited the mouth of the Seine, 
and a proposition was made to him by the engineers of the 
Pouts et Chaussées to overcome both difficulties by the 
prolongation of the northern embankment from Tanker- 


Roque. Two years afterwards they presented a plan for 
prolonging both banks between La Roque and Berville. 
The tortuous and changeable channel followed at this time, 
which was under the northern shore between Tankerville 
and the point of Hode, would be changed for one on the 
south by Berville. The dangerous shallows met with in 
descending the river would disappear, and the Lore, which 





in great measure was due to these shallows, would pro- 
bably be lessened by the deepening of the water, 


been completed as far as the entrance of La Rille, two and 
a-half miles below La Roque, and there only remains 
a little more than a mile to finish to bring them to Berville, 
but already a great part of the expected results have been 
obtained. Below Quillebeuf the depth of the channel 
between the banks and in the bay is at least 18!ft. at high- 
water neap tides, and 23ft. at high-water spring tides. 


The bore has completely disappeared below ‘Tankerville, , 


and has sensibly diminished above. Vessels towed by 
steam tugs or by the chain towage can ascend from the sea 
to Rouen in from eight to ten hours, and can make the 
return voyage in one or two tides at most, and steamers 
can ascend and descend in a single tide. The size of the 
lighters is ordinarily from 200 to 300 tons. Last October 
the Hamburgh steamer Urania, 650 tons burthen, drawing 
15ft., and the English steamer Charente, 540 tons, and 
drawing 13ft., were simultaneously discharging at the port 
of Rouen. The price of freight has been lowered from 
the former rate of 8s. to 4s., and the same rate of insurance 
is now charged to Rouen as to Havre. The chamber 
of commerce of Rouen have recently recognised the advan- 
tage which has accrued to the navigation by valuing it at 
an annual saving of £140,000 sterling. 


The material for the construction of the embankment is 
obtained from the limestone rocks bordering the Seine 
between Rouen and La Roque. Its extraction is facilitated 
by the existence of a soft bed underlying the harder rock 
which is used. This bed is wrought away with a pick for 
a width of from 16ft. to 32ft. till a natural fault in the 
limestone, which generally runs parallel to the face of the 

uarry, is arrived at. Columns of support from 4ft. to 8ft. 
Sumas being left about 25ft. apart, the rock is then 
brought down in masses, sometimes amounting to 500,000 
cubic feet, by firing heavy charges of powder within the 
supporting columns. The size of the stones, or rather 
rocks, thus quarried varies from 1000 to 3000 cubic feet, 
which are afterwards reduced by blasting or wedges to 
sizes varying from 4ft. to 5ft. The shipment of these 
blocks is effected, where the distance is short, by barrowing 
directly, but where it has become considerable, small 
horse railways are used. The transport to the em- 


We shall begin with the improvements effected on the | bankments is effected by decked railway lighters of 
Seine. We have already, as our readers will recollect, | from thirty to seventy tons, The cost of quarrying, 


described the steam towage on this river. 


transporting, and depositing this material is, as nearly 


The amelioration of the navigation of the Seine between ' as possible, 1s. 3d. per ton, The width at the top 


The | . - 7 
banks, with an intermediate width of 1650ft., have now | conduct these lines with greater advantage to the public and to 


of the embankment is in general 6ft. 6in.; the inclination 
on the land side is uniformly 45 degrees, whilst on the 
water side the proportion of base to height varies from 
2 to 1 to 7 to 1, in proportion to the manner in which the 
different parts of the embankment are exposed to the 
action of the bore. Below water the embankments are 
formed merely of the loose materials, but the portion 
rising above low water spring tide is carefully pitched. 
The crest is raised just above the level of the highest 
spring tides. The, phenomenon of bore is so well under- 
stood in England that we need scarcely describe it. merely 
mentioning for the information of any reader who may 
not happen to have heard of it that it is a disturbance of 
the water which takes place in many rivers in the earlier 
hours of the flowing tide, the effect of the meeting of the 
incoming and outgoing currents being to raise in rapid 
succession a series of waves, forming a sort of bank of 
water with which the flowing tide advances, carrying with 
it a level often several feet higher than that of the water 
immediately before it. The Dee on a small scale, and the 
Hooghly on a great scale, are instances of this phenomenon, 
but its greatest development is in the Bay of Fundy, in 
North America, where the tide rises 50ft. perpendicularly, 


_and we believe the bore has occasionally an altitude of from 


12ft. to 20ft. On the Seine it ranges from 3ft. to 6ft., but 
being much broken and interfered with by the sandbanks 
which it traverses, it is perhaps more dangerous than its 
comparatively small height would lead one to suppose. 
Its existence on the Seine is mentioned by the chroniqueur 
de Fontenelle, a Norman writer, who died a.p. 834, and in 
the “Life and Miracles of St. Romain,” a manuscript in 
the Rouen Library, the worthy saint having depa this 
life in a.p. 630. The execution of the Seine embankments, 
besides the improvement of the navigation, has had the 
effect of reclaiming about 21,500 acres of land, which have 
already become meadows of considerable value, estimated 
as high as £40 an acre. The following is a table of valua- 
tion of the lands thus reclaimed:— 


RIGHT BANK. Hectares.* 
De la Mailleraye 4 Viellequier ee ee --* 93°00 


De Viellequier a Tancarville.. ° oe +. 2020°98 
De Tancarville 4 Hode oe oe ee oo +» 3169°20 
LEFT BANK. 

De la Mailleraye a I'lle de Belcinac oe oe -- 10800 
De I'lle de Belcinac A Quillebeuf .. ee ee «. 374°09 
De Quillebeuf a la Pointe de la Roque oe ee - 231300 
Point de la Roque a Berville.. oe ee 522°90 

8601°17 


To the above may be added the increased value of the 
meadows on the left bank below Quillebeuf and on the 
right bank below Tankerville, which is put down at 
£100,000. In accordance with Article 565 of the “Code 
Napoléon,” and decrees of the present Government in 
1853-4, the reclaimed land has been handed over to the 
proprietors bordering on the river at half the estimated 
value which the embanking has given to it. The sum 
already paid to the Government on this head is a little 
more than £50,000, and the total to be received, including 
this, amounts to £160,000. We give below a résumé of 
the cost of these important operations, which were com- 
menced in 1848 and are now drawing to a successful ter- 
mination. The engineers who have been employed upon 
them are MM. dOyat, Beaulieu, Emmery du Boulet, 
engineers in chief of the Ponts et Chaussées, and MM. 
Parriot and Godot, engineers of the second rank. The 
immediate superintendence of the work was entrusted to 
M. Sadluki. 


AMALGAMATION OF THE MIDLAND AND 
GLASGOW AND SOUTH-WESTERN RALLWAYS. 
THE conviction entertained by the directors of transatlantic 
railways that they can “operate” long lines more economically 
and efficiently than a number of short sections; that they can 


the owners by one executive and staff than by a number of 
separate boards and staffs of officers, led to the consolidation of 
six lines, about fifteen years since, in the state of New York, 
under the designation of the New York Central Railroad Com- 
pany. Subsequently the Pittsburg, Fort Wayne, and Chicago 
companies have been amalgamated; and now there is a project on 
foot for the consolidation of certain lines into one great system 
which will radiate northwards from New Orleans, into the states 
of Kentucky, Tennessee, and Virginia. 

The results of the consolidation of railway systems in the 
United States have justified the policy pursued, and illustrations 
may be found, without going so far a-field, of similar results 
from pursuit of the same policy. The Midland and the Glasgow 
and South-Western companies are wisely following the example 
which the experience of other companies encourages them to 
imitate. All the great companies of the United Kingdom are 
the products of numerous amalgamations, purchases, perpetual 
leases, or other arrangements, under which a number of separate 
lines have been practically fused into one. The London and 
North-Western consisted originally of the London and Birming- 
ham and the Grand Junction, which amalgamated, and provided a 
continuous line from London to Liverpool; the North Union wassub- 
sequently embraced, which gave a line to Preston; the absorption 
of the Preston and Lancaster followed; then the perpetual lease 
of the Lancaster and Carlisle. Smaller systems, too numerous 
to mention, have since been added by this great company. In 
like manner the Caledonian Company, after adopting numerous 
smaller lines, amalgamated with the Scottish Central, which took 
them to Perth, and afterwards with the Scottish North-Eastern, 
which took them to Aberdeen. The two additions last named 
doubled the mileage of the company; and converted the 130 miles 
of the Caledonian proper into 260 miles. The Midland system 
has grown in the same manner; and every important line has 
constantly found it expedient to lengthen itself. At present no 
amalgamation crosses the border, which is a peculiarity in this 
case and which has really nothing to do with the policy of the 
question. The proposed amalgamation being in a longitudinal not 
a lateral direction, is eminently fitted, as the expressions of 
opinion by the principal official authorities, merchants, and in- 
habitants of the south-west of Scotland allege, to promote the 
trading interests of that important district and the convenience 
of the general community. It appears that what is called the 
Scottish railway traffic, of which the greater portion passes 
through Carlisle, amount to £1,500,000 per annum, and it may 
be mentioned that recently during a Chancery suit in which the 
companies concerned in Scottish traffic were interested, a sum of 
£750,000 was locked up till the suit was decided. 

The mileage of the Midland Company, when its authorised 


* A hectare is almost exactly ¢) alto tv o ard a-half English acres. 
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lines are completed, will be about 900 miles; that of the Glasgow 
and South-Western about 270 miles, or 1170 miles in all. The 
capital of the Midland £35,000,000, of the Glasgow and South- 
Western £8,000,000, or £43,00°,000 in all. Notwithstanding 
that this is a long mileage and a large capital, the amalgamated 
company will only be fourth as regards mileage; the London 
and North-Western having above 1 1300 miles, the Great Western 
above 1200 miles, and the North-Eastern about 1300. The 
capital of the London and North-Western and of the Great 
Western are each greater than that of the proposed amalgamated 
company, and that of the North-Eastern is £41,000,000. 

It is stated that this bill is for a simple union, that the 
ordinary stock of each eompany will be fused with that of 
the other, the owners of preference stock remaining as 
jah The shareholders of the Glasgow and South-Western 

Company are to have a guarantee, it is proposed, upon the 
revenues of their own part of the system of 4 per cent. for ten 
years, which is not likely to be operative, inasmuch as the Mid- 
land dividends have usually been not less than 6 per cent., 
and are not expected to fall much, if anything, below that rate. 

It would occupy more space than we can spare to narrate the 
various steps in the struggles for territory between the Cale- 
donian and Glasgow and South-Western companies. In 1864 the 
Glasgow and South-Western, pressed in every direction by the 
Caledonian, entered into negociations for a close alliance, amount- 
ing to an amalgamation, with that company. These negociations 
were broken off and repeatedly resumed till last year. The 
Midland here interposed under the belief that if an intimate 
alliance was formed between the Glasgow and South-Western 
and the Caledonian there weuld only be one instead of two 
modes of access to Glasgow, and that each would be, to a great 
extent, in the interest of the London and North-Western. Sub- 
sequently the negociations were opened between the Midland 
and the Glasgow and South-Western which have resulted in the 
present bill. 





| 1159, JOHN BOYLES ROBY, Featherstone-street, St. 


As touching the objection that the proposed amalgamation is | 


premature, and that the Settle and Carlisle extension of the 
Midland system may never be made, it is stated authoritatively 
that the whole of the capital of that line has been placed, that 
20 per cent. has been paid up, that a considerable portion of 
land has been purchased, that the directors have never wavered 
in their purpose to execute the line, that they have never failed 
to complete a line for which they have obtained powers, that 
they never break faith with Parliament or the country, and that, 
in fine, it is impossibility for them to abandon 
the Settle and Carlisle 

Amongst the supporters of the bill may be named the Lord 
Provost, magistrates, and council of Glasgow; the provosts, 
magistrates, and town councils of Paisley, “Greenock, Kilmar- 
nock, Ayr, Renfrew, Castle Douglas, N Yewton, Ardrossan, Irvine, 
&e. ; the Ayr Merchant Company and the Ayr Harbour trustees; 
the merchants and trades of Glasgow, Paisley, and other places, 
with a very decided commercial and popular opinion in favour 
of the bill. 

This bill, although it does not involve the construction of new 
works or the raising of additional capital, is probably the most 
important that w il e igage the attention of Parliament during 
the current session, and a more imposing array of leading par- 
Yamentary counsel, agents, railway officials et hoe genus omne, is 
rarely if ever brought together for a great fight. For the pro- 
moters Mr. Venables, Mr. Vernon Harcourt, Mr. Davidson, and 
Mr. Cripps are retained; in opposition, Mr. Denison and Mr. 
Clerk appear for the North Brit ish Railway Company; Mr. Hope 
Scott, Mr. Denison, and Mr. Mundell for the Caledonian; Mr. 
Mundell for the Solway Suncti ; and Mr. Hope Scott and Mr. 
Merryweather for the London and North-Western Railway 
Company. The Great Northern and the North-Eastern companies 
have withdrawn from the opposition. 

A large cartoon map, one of the finest ever displayed in the 
committee rooms—it is too tall, indeed, for its complete display — 
shows the existing and the proposed through routes to Scotland, 
three in number, viz., the east coast route vid the Great Northern, 
North-Eastern, and North British in green; the London and 
North-Western continued by the Caledonian in blue; and the 
Midland continued, as is proposed, by the Glasgow and Scottish 
South-Western in red. 

The promoters of the bill contend that the proposed amalga- 
mation will not create any new competition, but will only con- 
tinue, under more favourable conditions for the public interests 
and convenience, that which already exists. 

A few brief particulars respecting the progress of this cause 
celebre of the session will be found in our “ Notes on Private 

Bills.” 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


195. WILLIAM BURLEY, Birmingham, ‘*An apparatus for securing lamps for | 


railway ani other carriages.’ 

203. HORACE LOYs, Downs, Northfleet, Kent, “ Improvements in apparatus 
for training hops.” —75th January, 1867. 

227. WILLIAM HENRY STALLARD, Mera Lodge, Bexley-heath, Kent, ‘‘ Im- 
provements in the meaus and mode of admitting and regulating atmospheric 
air or vapour to gas burners.”—28/h January, 1367. 

247. JOHN HARCOURT BROWN, Richmond, Surrey, and WILLIAM BULL, 
Chancery-lane, London, * 
head, and their budies or foundations, or in similar articles. and in the means 
and ap» iances for producing the same.”—<: 0th January, 1867. 

681. ADAM MILLAR, John-s reet, Pentonville. London, ** Improvements in 
stamp- or presses for marking the prices of goods, part of which invention is 
app! cable to other stamps or presses.” —1 1th March, 1867. 

983. JOST MAHLER, Obergrund, Lucerne, Switzerland, “ Improvements in 
coverins for internal walls and surfaces.”—2nd April, 1867. 

1005. JOHN OGDEN, Leeds, and JOHN STEPHENSON, Bradford, Yorkshire, 
“Improvements in the construction of steam boilers.” —3rd April, 1867. 

1024. FRANOOL: ADOLPHE MOCQUARD, Cours Belzunce, Marseilles, France, “ A 
new application of gas burners.” 5th April. 1867. 





1062. FRANCIS WALLER, Skipton, Yorksiire, “* An improved spring for doors , 


and other purvo-es.”— 9th April, 1867, 

1067. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “‘ Improvements 
in hammers.’—A con munication from George Selsor and William Cook, 
Philadelphia, Pennsylvania, U.S.—10th April, 1867. 

1073. ROBERT DAY. Hind. n-street, Pimlico, London, ‘*A new or improved 

inter’< easel.” tith April, i-67. 

1104, CHARLES GEORGE GILLYATT, Wickenby Manor, Lincolnshire, ‘‘Im- 

rovements tn liquid manure or water drills.” 

1109. RICHARD L.ONGDEN HATTERSLEY, Keighley, Yorkshire, ‘‘ Improvements 
in looms tor weaving.’ 

Jill. ALFRED ANDREW LANGLEY, Chapel-en Je-Frith, Derbyshire, “ Improve- 

ment» i the arrangement of railway brakes. 

1115. WILLIAM CLARK, Chancery-lane, London, “ Improvements in typo- 
graphic priiting machines."—A communication from Auguste Hyppolyte 
Marinen', Boulevart Si. Martin. Paris. 

11i7. JOHN WEBSTER COCHRAN, Southampton-buildings, Chancery-lane, 
Londo, *‘ Improvements in cartridges for breech-loading fire-arms.”—13th 
April, \ 3/7. 

1119. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in shoes for horses and cattle.’—A communication from 
Henry Fraukiin Shearman, Elizabeth, New Jersey, and Thomas O'Leary, 
3rovkiyn. New Yo k, U.S.—15th April, 1867. 

1121. JOHN ELIOT HODGEKIN, Liverpvol, “ Improvements in the manufacture 
of Oakuin, avd in (he apparatus employed therein.” 

1123. GEOKGE SIMPSON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in ma- 
chinery for »ctuating tools used in mining or excavating, or boring, part of 
the improved machinery being also applicable for actuating mine or other 




















pumps * 
125, EDMUND PROOK NUNN and JOSEPH PHILLIPS NUNN, Royston, Cam- 


‘ Improvements in hats and other coverings for the | 





bridge, ** Improvements in apparatus for separating substances according to 
their nature or quality, particularly applicable to corn and seeds 

1129. EusTace CAREY PRENTICE, Stowmarket, Suffolk, and THOMAS 
RICHARDSON, Newhbiggin, Northumberland, ** Improvements in treating gun 
cotton.” - 16th April, 1867. 

1141 SAMUBL SHORE, Rochdale, Lancashire, “ Improvements in apparatus for 
spinning and doubling fibrous materials.” 

1138. 


ARCHIBALD | URNER, Leicester, “ Improvements in the manufacture of | 


elastc eo ds or bands applicable to various purposes, such as for driving | 


bunds blind cords, and other analogous purposes in which a certain degree 
of elasticity is required.” 

1135. JOSEPH WILCOCK DALBY and GEORGE ODAM CHAPMAN, Bradford, 
York: hive, “ Improvements in machinery for winding yarns, and also for 
prinunyg the same simultaneously with the process of winding »t option.” 

1137. WILLIAM COCHRANE Seghill-house, Northuwberland, * lmprovements 
in appara us for breaking down coal, stone, and other :ninerals.”—A commu- 
nication from Th ophile Guibal, Monmouthshire. 17/h April, 1867. 

1139. JOHN SCOTT Oxford-street, London, “ Improvements in fire-escapes.” 

tl4l. EDWARD WOLF, Fore-street, London, **tmprovements in pipes for 
smoking.” 

1143. EDWARD LINDNER, New York, U. 
fice-arms, and likewise the cartr: a and balls to be used therewith.’ 
April, \& 





S., ** Improvements in breech-loading 


sth | 


1147. WILLIAM KTRRAGE, Bridge-road, Victoria Park, London, “ An improve- | 
ment in the manufacture of bricks and other materials without the aid of | 


artificial heat, for hydraulic and other purposes.” 

1149. JOHN MCKECHNIE, Glasgow, Lanark-hire, N.B , “ Improvements in 
a@ppara‘us for applying concentrated heat, and suitable for lighting fires, 
brazing. and similar uses.” 

1151. ‘HOMAS VINCENT LEB, Macclesfield, Cheshire, and CHARLES EDMUND 
LANKESTER, Peckham, Surrey, “Improvements in the manufacture of 
colours and the extraction of colouring and dyeing matters trom coal oil, 


shale oil, or coal tar, combined with pat or turf. and fer a combination of 


any of these substances, and also for the utilixation of the res due for the 


purpose ot what is known as moulders’ Diacking, after the colouring and | 


dyeing matters have been extracted.” 

1157. EDWARD HOWELL and THOMAS HARDY, Poole, Dorset, “ Improvements 
in the coustruction of horse rakes.” 

Lake’s, London, “ Im- 
provements in the preparation of buffalo horn as asubstitute for whalebone.” 

1161. WILLIAM GEORGE CROSSLEY, Cambridge, “* improvements in veloci- 
pedes.” 

1163, JOHN WEBSTER COCHRAN, Southampton-buildings, Chancery-lane, 
Lon on, * Luprovements in breech-loading fire-arms.” 20th April, 1867 
1167. JOSEPH NEEDHAM, Piccadilly, London, ** Improvements in breech- 

loading tire-arms.” 

1169. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ** An 
improved method of, and apparatas for, galvanising or trimming and zinking 
iron wire and other description of iron.” -A communication from Emile 
D. lacroix, Passage des Petites Ecuries, Paris. 

{171. CHASLES TOWNSEND HOOK and EUSTACE HOOK, Snodland, Kent, “ Im- 
provements in the manufacture of paper and of the chemical matters 
employed therein.’—A communication from Ervest Pinchon, Bacqueville, 
France.—22ad April, 1-67, 

1173 JOHN PLEWs, Bucklerssury, London, *‘ An improvement in cartridges 
for fire-arms and ordnance,” 








1:75. DAVID WHITTAKER and BENJAMIN CROASDALE Blackburn, Lar rcashire, 
* Linprovemeuts im healds or heddies used in loons for weaving ’ 
11i7 WILLE 4M ROBERT LAKE, Southampton-butidines, Chancery-lane, London, 


‘Au amproved feeder or hopper for centrifugal sugar machines.”—A com- 
miication from Helim Merrill, New York. U.S. 
1179 WILLIAM ROBERT LAKE, Southampton-buildings Chancery-lane, London, 
* An improved mode of, and apparatus for, sprinklirg or diffusing liquids 
w refluing sugar 4 other purposes.”—A communication from Helem 
"rill, New York, 





1is!. ALFRED VINC Beto NEWTON, Chancery-lane, London, “ Improvements 
in the construction of blowing and pumping engives A communication 
from Philander Higley Roots, Cornersville Lidiana, US 

lls2 JessE BRICKLES, Manchester, JOHN SAMUEL JACKSON, Pendleton, 


Lancasiire, and WALTER SCOTT BERRY, Manche-ter, 
the production of designs upon fabrics composed of fibrous materials.” — 
April, \»67. 

lls3. JOHN HAWORTH, Mode Wheel-house, near Manchester, “ Improvements 
iu portable apparatus for issuing tickets progre-sively numbered to pas- 
sengers in public conveyances and to visitors at public meetings.” 

lis5. JAMES SMALLEY and SAMUEL BRIDGE, Liverpoul, * Improvements in 
apparatus for mixing paint, putty, and other like substances.” 

lis7. THOMAS TIVEY, Derby, * Improvements in means or 

roduction of narrow weavings.” 

THOMAS SOUTH, Bridge-street, 

iid cooking apparatus,” 

Manchester, “ Impro vements in cutting india-rabber 
or other materials into strips or thread."—24th April, 1807. 

1195, GEORGE GORDON, Morley’s Hotel, Charing Cross, London, “ Improved 
means fur drying moist substances, or drying and buroing granular sub- 

ices, or evaporating liquid substances, and ecouomising the waste heat 

juced in the proges-es.” 

1199. CHARLES EDGAR WETTON and WILLIAM GALSWORTHY, Grimsbury, 
Northampton, nprovements in apparatus fur resulating the supply of 
liquids or Muids.” 

1204. JOHN MILLWARD, Birming! 

mm nunication from Frederick W. 


23rd 





apparatus for the 





Southwark, Surrey, ‘‘ A combined gas 
lahtins 
1193 FRANK CROSSLEY, 





p 











ham, “ ee tg nts in steam engines.”— 
Gordon, Cincinatti, Ohio, U.5.— 25th 







:DWARD GERARD FITTON and SOMERVILLE DAR, Leeds, Yorkshire, 

nore vements in looms for weaving.’ 

1207. JOHN WATSON BURTON, Leeds, Yorkshire, “Improvements in the 
treatment of fibrous materials, and in apparatus to be used in such treat- 
ment.” 

1209. JAMES ARCHIBALD, Coleman-street, London, “Improvements in the 
construction of tents by lacing instead of buttoning as hereto‘ore, and trans- 
furming the same into ambulances to carry crippled and wounded men.”—A 
communication from Alfred Varnier, Quai des Ch rtrons, Bordeaux, France. 

1210 JOHN ILENRY JOHNSON, Lincoln’s-inn-fields, London, * !uprevements in 
magueto-electric machines.”—A communication from Joseph Nicolas Maxi- 
mitten Vin Malderen, Paris. 

1211. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘“‘ Improvements 
in lifeboats.’"—A communication from Albert Lintonner Shears, Flint, 
Genesse, and William Spencer Driggs, East Saginaw. Michigan, U.S. 

1213 WILLIAM CLARK, Chancery-lane, London, “ Improvements in electric 
telegraph apparatus.” - A communication from Secondo Roos, Bou'evart St. 
Martn, Paris. 

1214. GEORGE AUGUSTUS HvUDDART, Brynkir, Carnarvon, “ [mprov ements in 
butions, and im the attachment of buttons to garments and fab-ics.’ 

1215. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improved ma- 
chinery for surving wool, ginning cotton, or other analogous purposes "—A 
communication from Robert J. Clay, James T. Husted, Evenezer Gilbert 
Surling, and Cornelius Corson, New York, U 

i2t). LEWIS BUDD BRUEN, Southampton-butldings, Chancery-lane, London, 
** [mprovements in shot cartridges.” 

1217. (;E0RGE POLLARD, Haytield, Derby, “Improvements in apparatus for 
reducing avd regulating the quantity and pressure of steam fluids and gases.” 
— Lith Apri/, 1467. 

1220. DANIEL bKIRKETT, Carlisle, ‘‘ Improvements in the construction of fire- 
proof floors.” 

1221. JOHN CARISS, Kilburn West, Middlesex, “[mprovements in the me- 
chauism or apparatus employed for locking, actuating, and setting in motion 
railway points and signals, also in the apparatus for regulating or governing 
the action and movement of such poiuts and signals in relation to each 
other” 

1222. JAMES DEWAR, Kirkcaldy, Fy: fe, N 
ment called the ‘spray producer.’ ” 

122%. JOHN SPEIGHT, Bradford, Yorkshire, “ Improvements in machinery or 
app sratas for spinning worsted or other fibrous sub-tances.” 

122:. JOSEPH WILSON LOWTHER, Manchester, * Certain improvements in 
lubricators to be used for the bottom ends of vertical spindles or shafts.” 

1225. THOMAS PATON, Liverpool, * Improvements in the construction of 
motive power engines.” 

1226. WALTER CROOKE and THOMAS WRIGHTSON, Teesdale Ironworks, 
Stockton-on-Tees, “ Improvemeuts in hoists suitable for raising and lowering 
weights." 

1227. JOHN SWINBURNE, Wenlock-street, Shep! 
‘Improvements in steam boiler furnaces. ” 

1228, JOHN TAYLOR, Whitehall, Westminster, ‘‘ Improvements in seats and 
sofas.’ 

1229. EMILE GUENIN, Henrietta-street, London, ‘‘ Improvements in the disin- 
fection aud treatment of fecal and other matters for the manufacture of 
manure "—A communication from Louis Verstraet, Paris. 

1231. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements in 
the m«uufacture of cartridges for breech-loading arms.”~—A communication 
trom Allred Isidore Honoré Parent, France.— 27th April, 1867. 








B., ‘‘ Improvements upon the instru- 








123+. THOMAS WATSON, Satcliffe, near Accrington, Lanca-hire, ‘‘ Improve- 
ment- i machinery or apparatus for warping or beaming yarns or threads.” 
1234. JOSEPH FEARNS LAWTON, Micklehurst, Cheshire, ** Certain improve- 


“ improvements in | 


walk, City-road, London, , 


ments i the method of producing a variation of colour during mauutacture | 


upon woollen, cotton, or other fibrous yarns or threads.” 
1234. GEORGE DAVIES, Serle-street, Lincoin’s-ion, London, 
packing for stuffing-boxes, 
Philatelowia, Pennsylvania, U.S. 
123) JACOB BIRD, Bromborough Pool, Cheshire, “ Improvements in the con- 
structi n of buckets for air and other pumps.” 


* An improved © 
"—A communication from Ivon Bruce Miller, | 


1236 EDWARD THOMAS HUGHES, Chancery-lane, London, ‘‘ Improvements in | 


bobbins.” — A communication from Frederick Wolcott Northrop, New 
a and Ezra Silliman Munson, North Haven, New Haven, Connecticut, 


sai > PHILLEPE JEAN JACQUES ALLIBERT, Boulevart de Clichy, Paris, “‘ Im- © 


provements in preventing incrustations in steam boilers.”—A communication 
from Elie Ducros, Nimes, France. 

1240. E DWARD WATERMAN Bristol, ** An improved manufacture of boots ana 
shoes.” 

1241 JAMES COMBE, Belfast, Antrim, “ Improvements jn winding or 
and in the manipulation of twisted fibrous substances,” 

1242. ROBERT SMITH and MARCUS BROWN WESTHEAD Mane hester, ‘Im. 
provements in making up tapes and other narrow fabrics 

1243. THOMAS ELL and THOMAS LESSLIE GREGSON BEL L, Vitriol Works, 
near Victoria Dovks, *‘ linprovements in the manufacture of ms anures,”— 
2914 April, 18 7 

1244. GEORGE RN, Hampstead-road, London, * Improvements in Tails 
for tramways and in the axtes of the carriages intend -d to ron thereon 

1246. ROBERT BOOTH and RICHARD WILSON BOOTH, Upper Stephen- ~street 
Dublin, * An imorov. d fret--awing machine.” - 

1248. RopERT WOOD RIDLEY, Birminzhan, ant JOHN WITHERS, Hands- 
worth, Staffordshire, * improvements in indicating measure taps for drawing 
off liqni 1s.” 

1250. GEORGE DAVIES, Serle-street, 
combined taper holder and mateh-box.” 
Whipple, Boston, Massachusetts, U.S 


balling, 












Lincoln’s-inn, London, “An improved 
—A communication frou Jobn 4, 


1252. GEORGE HODGSON, LBradturd, Yorkshire, ‘‘ Improvements in power 
looms.” 
1254. ALEXANDER MELVILLE CLARK, Chancery-lane, Lordon, “ Improve. 


ments in the manufacture of sugar’ —A communication from Lonis Joseph 
Frédéric Marg eritie Roulevart 8t. Martin, Paris.—30¢h Apri’, 1867. 

1258, WILLIAM EDWARD GEDGE, Wellington-street, Strand London, “ fm- 
provements in wm utrass 3, pi'lowa cosh ons, and analogous articles."—,4 
communication from Therese Araine Petiteau. Faubourg St. Martin, Paris, 

1260. RBUBEN YOUNG. Redditch, Worcester, * Improvements in cases and 
boxes for holding neetles, pins, and other articles.” 

1262. HENRY AUGUSTUS CLUM, Euston-square, London, “ Improvements in 
instruments for indicating atmospheric changes and the foree of storms,” 

1264 JOHN Hexry JOHNSON, Li -eoln’s-inn-fields, Lon on, “A novel flax 
applicable to welding, Drazing, and paddling purposes.”--A conmunication 
from Anthony Hindermver, Rohrertowu Pennayivan a, U.S. 

1266. JOHN HENRY JOHNSON, Lincoln's inn-fields, London, * [mprovements in 
boots and shoes "—A communication from Albert Van Wagenen, Boston, 
Massachusetts, U.3. 

1268. SAMUEL NEWINGTON, Ticehurst, Sussex, ‘ Improvements in buildings 
and structures to be envioyed for horticultural uses 








1270. JOHN THOMLINSON, Carlisle, Cumberland, “ Improvements in the con- 
struction of fire-prof and other ceilings and floors."—!st May. 1867. 
1278. CHARLES HASTINGS COLLETTE, Lincoln’s-inn fields, London. * Improve- 


ments in the construction of flhts of stairs comm only called stuircases.”— 
A communication from Antoine Garzend, Rue des Martyrs, Paris. 

1242. CHARLES DUTTON. West Bromwich. Staffordshire, “ Improvements in 
revolving screens for screening coal and other mat-rialsa.” 

1284. THOMAS Woop, Manchester, *{mprovements in safety valves and 
arrangements for preventing damage to or the explosion of steam bollers,.”— 





A communication from Murdoch Macpherson, Baitic Lronworks, St. Peters- 
burg 
1286. JOSEPH STUART, Ludgate-hill. and JAMES HENRY SMITH, East-road, 


Hoxton, London, “ An improved combination of mechanism for operating 
certain parts of sewing mach nes.” 

128%. JOHN FLETCHER COLLINS, New York 
manufacture of wleohol ant ocher spirits.” 
1290. CLEO CHEVRON, B at Se ast 

or figure weaving tmicinery. . 

1292. ALEXANDER MELVILLE CLARK, Chancery-lane 
in the means of locking screw nuts.”"—A communication 
Bouchacourt, Koulevart S' Martin, Paris. 

1294. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Imorovements 
in the treatment and preparation of raw silk.”—A communica ion from Jean 
Jacques Muller and Jeuh S-het'y Bale, Switzerland 

1300. JOHN RAMSBOTTOM Leeds, and THOMAS MASSEY PEARCE, Bradford, 
Yorkshire, Iimpeovements i the construction o  turvlass and other 
hydraulic engines or apparites for obtaining motive power, aud for measure 
ing the flow of fluids.”"—3rd May, 1367. 


Patents on which the Stamp Duty of £59 has been Paid. 
1240. JOHN FLETCHER, Winterton, Lincolnshire, Reaping anil mowing 
machines.”—17th May. 1861 


US., *f Improvements in the 
2n i May, (867 
ve pul, Paris, “ improvements in fancy 
London, “ [nprovements 
trom Charles 








1247, PETER BAWDEN, AMES WILLIAMS, and SAMUEL WILLIAMS, Notting- 
hill, London, * M iking trcks.”—7th Way, 1464 

1270, JOSEPH FREEMAN EDWARD GRACE FREEMAN, ant CHARLES HENRY 
FREEMAN, Bridge-rvad, Batwersea, Surrey, * Drying oils, Xo "— oth May, 
1864. 

1277. WILLIAM TASKER, jan., Waterloo Tronworks, near Andover, Hampshire, 
“ Thrashing mach nes.” -20tR May 1964. 

1232. JOSHUA WOMERSLEY, Norwich, * Paper.” —16/4 May, 186 

1264. JOHN COMBE and JOHN HEN SMALPAGE, Leeds, ** Machines for 
winding cops " -19th May, iS. 


1235. COWPER PHIPPS COLES, Southsea, Hampstire, * Protecting the bottoms 
of ships, &c -2 8 May i8ht 

129°. GEOR@E TOMLINSON KOUSFIELD, 
* Cutting files.”--2 wd May, 1464. 

1293. JAMES ADAMS, Archer-street, Great Windmill-street, 
&e."—24th May, 1854. 


Loughborough Park, Brixton, Surrey 


London, ‘‘ Cocks, 





Patents on which the Stamp Duty of £10U has been Paid 
1195. JAMES HIGGINS and THOMAS SCHOFIELD WHITWORTH, Salford, Lanca 


shire, ** Spinning cotton.’ —15th May, 1-69. 

1198, JULIEN DENTS, Queenhithe, London, ** Manufactare of paper.”—1ith 
May, 1860. 

1313. JOHN HENRY JOHNSON, Lincola’s-inn-fiells, Loa ton, ‘* Rutas.”—2it% 
May, 1850. 

1266. WILLIAM CLISSOLD, Dadbridge, Gloucester, “ Driving belts."”—22ad 
May, 1460. 


1389. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Manufacture of 


fuel.” —24th May, 1550. 








1290. JOHN PADDON, Swansea and WILLIAM LOWTHER, Briton Ferry, near 
Neath, South Wales jok+ ovens.”—24th May. 1869. 
1347. WILLIAM HORATIO HARFIELD, Royal Exchange-buildings, London, 


** Capstans, &c.”—3isi May, 1560. 





Notices of Intention to Proceed with Patents. 

39. BENJAMIN BIGGS. Laurence Pountney-hill, London, “ Improvements in 
and applicable to candies.” 

48. CARL FRIEDRICH CLAUS, Middlesboro’-on-Tees, Yorkshire, “* [morovements 
in the mode of raising brine in or from bore holes of great depth.”—7th 
January, 1837. 

6). HENRY DOULTON, Hich-street, 
pottery kilns.” - 9th January, 18»7. 

83. CHARLES D& KERGUE, Strand, Westininster, 
use in packing permanent way.” 

85. HENRY DUNCAN PRESTON CUNNINGHAM, Bury near Gosport, [ampshire, 
= Improvements in shot or am nunition lifters or holders, and carriages for 
the same.”—12¢h Janyary, 1867. 

87. WILLIAM GEORGE BLAGDEN, Hackney Wick, London, *‘ An improved 
method of separating stiver from leal.””—A communication from Franciseo 
Marquez- Millan, Rue Liandier, Marseilles, France 

90. FREDERICK BRAMPTON, Bir n‘nzgham, “ A new or improved compound 
material or substance to be used for binding books, for panelling, and for 
other purpos°s where strength and lightness are required.” 

91. JaM@S R&ILLY, Barrack-street, Hulme, Manche-ter. “ [mprovemests in 
making and repairing highways, roads, or walks, which improvements are 
also applicable to bedding and adjusting railway sleepers and other similar 


Lambeth, Surrey, ‘‘Improvements in 


“© Improved instruments for 


HASELTIN®S, Southampton-buildings, Chancery-lane, London, 


purposes.” 
97. GEORGE 
"—A communication 


* Improvements in machinery for felting hat-boties, 
fom Job William Blickhan, Brooklyn, New York. U.S. 

98. SYLVAN DB WILDS, A'exandra-terrace, Hatchan Park-road, Kent, ** Im- 
provements in apparatus used when proving for balls or projecti es." —L4th 
January, 1867. 

103. JEAN JACQURS Emtte Rogeat-Hovptn, Boulevart St Martin, Paris, 
* Improvements in clocks.”—1 5th January. 1867. 

115. JOHN DAVIES, Ludzate-hill, and ARTHUR HELWIG, Old Kent-road, 
Surrey, ** [mprovements in the permanent way 0! ratlways.”—16¢h January, 
le 

116. WILLIAM HOWARTH and MASON PEARSON, Bradford, and JOHN PEAR- 
SON, Thornton, Yorkshire, * Improve nents in Jacquard engines.’ 

119. ERNST SUVERN, Halle, Prissia, “An improved mode of, and apparatus 
for, purifying the impare warers emauating from sugar fuctores and other 
industrial establishments, applicable also to the purification of sewage 


water. 

122. RICHARD NEWHALL, Astwood Bank, Worcester, “{mprovements in 
cases or receptacles fur needl s pins, cards, stamps, photographs, cigars, and 
other sim‘lar articles.”—17th January, 1867. 

126. AUGUST BERENS, Liverp wl, ** improvements in filling splints into the 
dipping frames used in the manufacture of matches, and in apparatus to be 
employed for such purpose.” —A communication fron Ludwig Anton, Darm- 


Stadt. 

129. CLINTON EDGCUMBE BROOMAN, Ficet-street, London, “ [mprovements in 
the manufacture of lace.’—4 ¢ wnnunication from Desiré Sival and Leon 
Sival, Koubaix, France. —t-th January, 1857. 

142. AUGUSTUS BRYANT CHILDS. Oxord-street, London, “ Improvements in 
machines for separating foreign see is and other impurities from wheat and 
other grain or seeds.”"—A cominunication from David Monrve Childs, Rue 
Gaillon, Paria. 

145, ALFRED UPWARD, Goswell-road, London, “ Improvements in apparatas 
used for boring and tapping gas and water mains, and in fitting service pipes 
or cocks thereto.” —19th January, 1867 
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May 24, 1867. 
_ a aan 


S————— 
m -street, London, 

ILLIAM ARENA MARTIN, Cannon-street, 

a ae for con-uning smoke, promoting combustion, 


»— 2nd January, 1867. 
168. Tn COLEMAN. Little Moorfields, London, ‘‘ Improvements in 
: irts”” 23rd January, 1467. : 
— nanpY JOUNSON, Lincoln’s-inn-fields, London, “* mapeovesnents ta 
ee em telegraph conductors and cables..—A communication + ohn 
Montgomery Batchelder, Cambridge, Massachusetts, U.S.—26t January, 


** Improvements in 
and feeding furnaces 


coln’s-inn-fields, London, ** Improvements in 


1867. 
967. JOHN HENRY JOHNSON, Lin ae he ‘Schmid, 


common road traction engines." —A communication 
—ist January, 1867. . 

360. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, —- ————— 

: rs for ships’ boats and other vessels."—A col 

en Arban, sen , and Marie Joseph Antoine Ernest de ag — 
64, PTERRE ELIE GAIFFE and AMEDEE ARTHUR LALANCE, ee > 
7. Martin Paris, “ A mechanical process of electro-engraving by means of an 
electro-magnetic engraving machine.”—S8th February 1867. nae 
605. SAMUEL NEWINGTON, Ticehurst, Sussex, “An improved — 
destroy lug insects and preventing and checking blight in plants.”—4 arch, 


100 DANIEL ELLISON, Manchester, “Improvements in looms for weaving.” 
5th Apri, 1*67. e : 
ses. RICHARD LONGDEN TIATTERSLEY, Keighley, Yorkshire, ‘* Improvements 
oo tooms for weaving. ’—13th April, \*67. : peas os 
1310. ALBERT HUSTON GILMAN, Massachusetts, U.S., “Certain new and useful 
improve pents in machinery for making roving, and for spinning such into 
yarn.” —7th May, 1867. 
———— 
raons having an interest in opposing any one of such applications 
ielcm particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





i ecifications Published during the week ending 
Ln of OP 18th May, 1867 
, Bd; 2974, 10d,: 2580, 104.; 2507, Sd. ; 2603, 
28 1s.; 2430 1; 2638, 10d. ; 2646, 8d; 
2667, 104.; 2670, 81. ; 2671, 104.; 2472, 
10d; 2678, ls. 4d.; 2679, 8d.; 
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*,* Specification” will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5+. must be remitted? by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft. Her Majesty’s Patent-effice, Southampton-bulldings, 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The fokowing descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1 —PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &e. 

2667. J. Grirriris, Sheepbridge Ironworks, near Chesterfield, and J. BEARD, 
Bilston. ** Improvements in fu.naces and im constructing and actuating the 
movable fire bars of furnaces" —Dated With October, Wi". 

The patentees claim the introcuction inte the sides and ends and tops or 
crowns of the fireplaces o” furnaces of perforated boshes fur the admission of 
air or gasto the said fire places, the seid boshes being e mstructed and the 
passage of uir or gas through them re guiate! subs'antially as described. Also 
making the bearers upon which the firesbara are supported cf a lozenge shape 
in cross sect.on, and making on the uaderside of one end of each of the said 
fire bars a V- haped depression to fit or drop upon the said lozenge shaped 
bearers, so that when motion in opposite directions Is commun cated to the 
said bearers a rocking or vibratory motion is communicated to the fire-bars, 
substantially as described and illustrated tn the drawings. 

2673. A. V. NEWTON, Chancery lane, London, “ Steam boilers.”— A communica- 
tion.—Dated \6th October, 1856, 

The First part of this »nvention consists in producing rapid circulation of the 
water in upright steam generators by means of connected tubes of different 
diameters, which are so arranged and propor loned t sat the iarger tubes shal! 
serve as feeders fur the smaller tubes, in which latter the water is rapidly con- 
verted into steam, and the steam conduc’ ed directly in‘o the steam space above 
the water level. The Second part of the invention relates to a mode of in- 

: the cireulation of water in horizontal boilers for generating steam. 








creasiius 

It consisis in the employment of pipes of ditferent aiameters, which are con- 
nected together and exposed to the action of the fire in the fire-box of a 
boiler in such manner that, by the difference of temperature of the water in 
gait pipes, (he sin I pipes become the steam generators and the larger pipes 


the means for feeding water to the smaller pipes from the main body of water 
in the boiler, thus creating a forced circulation and facilitating the conversion 
of water into steam, 
H. KESSLER, 

cylinders and slide 

Vth Oct: ber, 1866 

This Invention cannot be described withont refrence to the drawings. 

2699. 7. NOsKEN, Fenchurch-street. London. “ Packing pistons and stuffing 

bares” A communication Dated i*th October, (sv6 

In performing this inv. ntion the patentee takes wire of a suitable thickness 

and section made of copper, iron, +teel, brass, or other metal, and winds it ona 
rod or mandri!, one coll or turn after another, in such a manner that one turn 
is laid close up t» the turn preceding itbi aot on the top of it, just in the 
way in which the wax thread is wound on to the handle of a cricket bat, or as 
a rope is served or payed with a marline. The mandr'l upon which the wire is 
coiled is t f suitate length and have a round or square or other section, as 
may be deeme! best 
the edges rounded off, 
the mandril it is to be removed therefrom, when in appeirance it will be exactly 
like a coiled or spiral wire spring. The mode of applying it is as follows :— 
After one hal of the whole number of turns of the ordinary packing which the 
stuffing box is capable of holding is put into it and well pressed down he takes 
a piece of this coiled wire of a length about equal to the circumference of the 
rod it is intended to apply it to, having dimensions suitable to enable it to be 
put into the stuffing box that the rod has to work in, and he pats this piece of 
colled wire round the rod and slips it inte the stuffing box just as if it were a 
piece of ordinary packing, and then the siuffiug bex is to be filled up with 
ordinary packing in the usual manner. But be makes a hole or holes through 
the side of the stuffing box at a height corresponding with that of the wire frill 
inside, so that °n opening is made from the ont-ide of the stuffing box to the 
internal wire trill or hollow packing. He then firs a pipe or tabe into the hole 
or holes in the stuffing box, so that ofl tallow or other lubricant can be passed 
into the interstice of the hollow packing or wire frill, and between the arras 
of same on to the rod, and also to the ordinary packing. 


9680 Oberlahnstein, Germany, * Sel*-acting lubricator for the 
bores 


} 


he 








f locomotives and other steam engines.” — Dated | 


The section preferred is either square or oblong, with | 
After sufficient quantity or length of wire is coiled on | 


2720. J. G. TONGUE, Southampton-buildings, Chancery-lane, Lonilon, “ Construc- | 


tion and arrangement of steam boilers."—A communication. — Dated 22nd, 
October, 1-64 

The privcipy object of this invention is to economise and accelerate the 
generation of steam in boilers by subjec'ny the water which is to be converted 
into steam to the more direct action of the fire in a thin film or sheet, the said 
film or sheet of water being isolated from the main b dy. and being brought in 
contact with the heating surfaces in such a manner that the same is made to 
progressively or continually receive atom after atom of the heat, and pass off 
into steam in the steam space of the boiler directly or without forcing its way 
through the main mass or other superincumbent bodies of water, thereby leav- 
ing the main body or solid mass as it were free from steam, which not only 
economises the generation of steam, but in cave of an explosion reduces the 
danger and destruction conseqnent thereon. Another object of the invention is 
to provide in connection with the above mentioned mode of generating steam a 
separating space. or duct or ducts, for returning to the body of water outside the 
isolated film or sheet any water carried up or over by the steam generated 
from the latter, and thereby keep the steam in the steam space free from 
water. 

2738. W. HARRISON, Winsford, Cheshire, ‘‘ Consuming smoke in furnaces.” — 
Dated 2ird October, 1866, 

The object of this invention is to obtain a greater amount of heat with a 
smaller quantity of coals. and with little or no smoke, than by the means 
heretofore employed for effecting those objects. The following is an example 
of the means by which the inventor proposes to aceomplish the above objects : 
—He leads ‘he smoke from the furnace along one or more fives, and returns 


suitable metal wire forming the packing; the interior of the wire coll fits the 
exterior of the rod, and ove end of the wire coll is secured to the bush while 
the other end fits in a nut connected to the bush. When the packing requires 
to be tightened the nut is turned partly round, and as the end of the coil is 
fast in the nut it is evident that the turning of the nut causes the col of wire 
to close round the rod working within it. The nut when turned partly round 
is held by a stud fitting in holes in the nut,or by aratchet wheel and catch or 
other equivalents. 





Class 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- | 
Boats 


chinery and Fittings, Sailing Vessels, , Carriages, Carts, 

Harness, cc. 

2670. W. H. P. Gore, Langham-street, Portland-place, London, “ Improve- 
ments in Hansom cabs.""— Dated \6th October, 1866. 

Among the features of this invention are the following :—The floor and the 
roof of the cab are made of a semicircular form in front and are furnished 
with curved grooves, in which the doors slide at top and bottom. This semi- 
circular portion is divided into three equal parts, the central part being xed 
to the roof and floor at top and bottom, having its lower portion panelled, and 
its upper half glazed. The side portions are similarly panelled and glazed, 
but are movable, sliding in the grooves above and below, and thus forming 
curved sliding doors. When either door is opened it slides behind the fixed 
central portion, and the grooves are so arranged that the doors slide behind 
each other. The following improvements are applicable to cabs made with the 
semicircular front as above described, or to cabs made in the usual or other 
form, and to other wheeled carriages. The side windows are made of a cir- 
cular form having a revolving glass shatter by which they may be wholly or 
partially closed when desired. On the roof of the cab are three small hinged 
signal arms which may be el-vated or depressed from the inside by means of 
a small knob or hanale, and are for the purpose of directing the driver to turn 
either to the right or the ieft ur to stop. The roof of the cab, when made of papier 
mache, is to be covered with thin sheet copper or other metal to protect the 
same from injury and from the effects of wet weather, such metal to be 
rivetted to the angle iron frames, and painted or japayned in the ordinary 
manner. The doors are to be made Of a grooved metal frame, somewhat 
similar to the frame of a school slate, and filled in with papier mache panels ; 
three sides of the frame are to be made in one piece, and the fourth movable, 
so that the panel can be made <o slide in, and then be fixed by screwing or 
fixing on the fourth side of the frame. The breasts of the cab may also be 
made in the same manner. 

2701. F. OCKERBY, Batley, York, “ Hansom safety cab.”—Dated 19th October, 
1866, 

This invention is performed as follows :—Instead of making the body with a 
driver's seat fixed on a fvotboard and boot, which footboard and boot is framed 
and bolted into the back of the body. he makes a plain body without footboard 
or hoot just as the hind part of an ordinary brougham is made. Then he 
makes two pump handles of iron well canted in with two lugs on each. He 
connects these p imp handles by welding a cross stay to each of them. He 
fixes these pump h «idles as in an ordinary brougham, and to tue stay that con- 
nects them he fixes the spring. as in an ordinary HMansom safety cab. He then 
makes the driver's seat and fuotboard and toeboard all plated and screwed to 
gether, making as it were a kind of rumble. This driver's seat or rumiile he 
fixes upon the pump handles by means of two iron sta\s that are bolted on the 
bottom of each side of the foothoard, and the four legs or feet of which are 
then bolted to the Jogs on the pump handles. Instead of fixing the shafts to the 
footboards and bottom sides by means of iron plates and stays, he fixes them 
to two elastic railx made of lance wood ; round this rail, on each side near the 
junction of the shafts, be fixes the swivel of a jack made of iron, and near the 
other extremity of each of these elastic rails he fastens an iron hoop, and 
bores a hole through the side of the hoop and rail. Then he fixes to the bot- 
tom side ra'l on each side of the cab body, beneath the footvoard, the shackles 
of a jack, and fastens them to the swivels on the elastic rails with a bolt on 
each side ; this fastens or attaches the shafts and elastic rails to the front end 
of the cab; then he makes two pendant scroll irons having two arms each ; he 
attaches with screws one of these arms to the seat rail on each side, and the 
other arm he attaches to the pump handle and cross stay on each side with 
smal! clips, then he connects the hind part of the cab by means of these pendant 
scroll irons to th: hotles in each side near the end of the elastic rails with four 
bolts and shackles, so that the elastic rails can work, and that fasten this im- 
proved body to this improved under carriage. On this principle he makes the 
naturally strongest parts of the body, viz., the elbows, and corner pillars rest 
upon the springs.— Not proceeded with. 

2721.3. DAY, Manchester," Veldicles or carriages for theconveyance of passengers.” 
—Dated 22nd Uctober, \s66. 

This invention e n<i-ts in constructing the hind part of the vehicle in the 
form of an improved safety cab that is a cab with a circular or angular front, 
having the “boot” behind; this portion of the vehicle is constructed so as to 
rile over the hind wheel<, similar to the ordinary safety, the door being formed 
behind for the entrance of the passengers; in front of this portion of the 
vehicle, and immediately over the front wheels in the space usually occupied 
by the seat of the driver in « four-wheeled coach, a platform is arranged upon 
which the passengers’ lucgoge or other articles or merchand:se may be pa ed, 
or seats may be so arranged that in fine weather the passengers may ride 
upon such platform if desired. By this novel construction and arrangemeat 
the distances between the axles of the tront and back wheels is considerably 
reduced, and the passengers are enabled to have their luggage in view when 
travelling. 

2721. J. H. JOHNSON, Lincoln's-inn-filelds, London, “ Propelling and steering 
ships and vessels.” —A communication. Dated 22nd October, 1866. 

This invention consists in the application to the propellimg and steering of 
vessels of the principle involved in injecting water into steam bvilers by the aid 
of what is known as the inj ctor. In carrying oat the invention it is pro- 
posed to fix in any convenient part of the keel or bottom of the vessel, or to 
attach thereto, an apparatus constructed on the principle before referred to, 
which is connected to the boiler by a pipe for the purpose of conducting the 
steam into such apparatus. The extremity or d-scharge point of the apparatus 
is conducted inswe one end of a pipe which has its other end open to the water 
in which the vessel floats. Into this apparatus a stream of water is conducted, 
which is forced out by ‘be action of the steam jet, and acting against the water 
in the last-mentioned pipe, and by it against the water in which che vessel is 
floating. causes the vessel to be propelled in an opposite direction.—Not pro- 
ceeded with. 

2735. A. V. NEWTON. Chancery-lane, London, “ Manufacture of rails for rail- 
ways.’ —A communica’ion.— Dated 23rd October, 1#66. 

In performing this mvention the bars are disposed in such mexmer that the 
rail will be rolied with a stvel head, and the iron and steel will be periectly 
welded together by the welding operation. 

2747. Sir E. F. Piers, Bart., Manchester, “ Working railway signals.”—Dated 
24th October, #06 
This invention cannot be described without reference to the drawings. 


Class 3.- FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

2659. G. LAKE, jun., Manchester, ‘“‘ Apparatus for sizing cotton warps.”—Dated 

15th October, 1866. 

The patentee claims the use and application of sizing machinery of two 
tronghs o” vessels, one for containing the sizing liquid separately and alone, 
through which the cotton warps are first passed; the other trough containing 
the grease, oil, or other lubricating agent through which the cotton warps are 
passed after being sized or immersed in a sizing liquid only ; and he further 
claims the sizing and greasing or lubricating of cotton warps separately, and 
by one continuous operation in the manner and for the purpose described. 
2664. D. Gimson, Forsion-street, New North-road, London, “ Apparatus for 

smoothing, pressing, finishing, or troning fabrics."—Dated 15th October, 
1866. 

This invention cannot be described without reference to the drawings. 

2668. J. BLAIN, Manchester, “ Finishing yarns and threads used for weaving and 

sewing purposes.” — Dated \i'h October, 1866. 

The patentee claims the system of finishing yarns and threads by means of 
friction through solid sap r , however made or however 
applied, and finishing )arns and threads by melting saponaceous com 
and then freezing and polishing them as described. 











| 9710. E. B. B. BIGELOW, Boston, U.S., “ Power looms."—Dated 19th October, 
1866. 


The patentee claims, First, in power looms having their shuttle boxes 
detached from the lay and guided by stationary cuides, constructing the part 


| of the lay which receives motion from the lay shaft separately from the parts 


the said- flue back into the furnace, and passes the said flue either wholly or 


only partly through the furnace, the flues beinz either of iron, fire-clay, bricks, 
or other suitable material. The flue or pipe may enter the furnace either at 
the side, back, front, bottom, or top thereof and may cross or partly cross the 
furnace in any direction which may be found most desirable in practice; and 
the said pipe or flue may come out of the furnace at any suitable part thereof, 
and either be on a level with the furnace bars, or the said pipe or flue may be 
fixed above the furnace bars, or be suspended in the furnace; but this will 
depend upon the quantity of heat required, and the pipe or flue will be arranged 
accordingly. He proposes to have openings at each end of the pipe or flue 
that passes through the furnace for supplying’a proper quantity of air into the 
said pipe or flue for the combustion of the smoke therein. The smoke thus 
consumed give~ off a great quantity of heat in the flue leading to the chimney. 
The flues shoult be provided with proper dampers at that end near the 
farnace to regulate the quantity of smoke escap ng therefrom when firing.— 
Not proceeded with. 
2741, J. OGvRN, Ashton-under-Lyne, “ Metallic packings for piston rods, &c."— 
A communieation.— Dated 24th October, (+n. 

This invention consists in cutting a screw thread in the bush through which 

the piston rod works, and in this screw thread is placed a coil of brass or other 





which carry the reed and form the shuttle race, and attaching them by latch 
levers, which, when a shuttle fails to enter its box. may be tripped by the 
action of the protector motion, and thus allow the part of the lay which re- 
ceives motion from the lay shaft to move forward without moving the parts 
which carry the reed, and thus prevent breaking the machinery, as described. 
Secondly, the combination of ch ble recip: ing shuttle boxes working 
in stationary guides with a table-formed plate at the side of the loom, as 
described. Thirdly, in power looms having their shuttle boxes detached from 
the lay he claims the employment of a series of shuttle holders on one or both 
sides of the loom which carry the reserve shuttles, and work in co-operation 
with two or more reciprocating shuttle boxes from which the shuttles are 
thrown, and by which they are taken from and returned to the shuttle holders, 
as described. 
2715. G. DIXON, Chiswell-street, London, “ Fringes, tassels, &c."—Dated 20th 
» 1866 

This invention consists in placing on to the strands of fringes, tassels, and 
such like upholsterers’ trimmings, a tube or tubes which may be constructed 
of reed, paper, cardboard, or such other light hollow material. 
tubes he places silk or thread of any colour or length, and by 
patterns or ornamental: designs may be worked. The said tubes are 

















to slide upon the strands, so that their exact position may be obtained.— Not 
proceeded with, 


2702. J. C. BRRTNALL, Manchester, and R. EDGE, Halliwell, near Bolton, 
** Machinery for spinning and doubling.”—Dated \%(h October, 1866. 

The First part of this invention relates to driving the spindies of machines 
for spinning and doubling. In order to adapt the spindies for being driven 
according to these improvements the inventors place them iu curved lines 
instead of straight as now customary, aud they drive all the spindles on 
both sides of the machine by an endless band passing over suitable guide 
pulleys; the band is driven by a grooved pulley at one end of the machine, or 
by two or more grooved pulleys driven fro: a longitudinal shaft acting in 
su on the endiess band. In order to keep the endless band at the 
proper tension, they app!y a weighted pulley to it which takes up the slapk . 
The Second:part of the invention relates to the <pindles, flyers, spindle 
tails of chi for spi and doub and consists in making the 
spindles parallel in the haft and dispensing with the screw at the top; the 





spindies work in a stationary bolster rail and in foot-steps in ‘the 
bottom rail, which is moved up and down to raise and lower the 
bobbin for distributing the yarn on its surface. The improved flyer 


is inverted and works loose up the spindle. It is made with 
a double curl on each of the arms and with a long socket on the spindle as 
usual. The improved rails consist of a series of curves, instead of being 
straight as usual,or they may be straizht if require!. The bobbins rest on 
flanges fixed to the spindles, and they are either connected to the said flanges 
by a pin or they are left unconnected, according to the numbers that ave being 
spun or doubled. The Third part of the iuvention relates to the ecreels of 
doubling frames, and consists in placing the skewers with the cops of yarn to 
be doubied in a footstep, as usual, and supporting the upper ends of the 
skewers in wire loops as usual ; but the yarn as its drawn off the cops passes 
through the said wire loop, and is taken upward over the guide and around @ 
giass or iron hook at the top, and thence down through the water trough to the 
rollers in the usual way.—WNot proceeded with. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, dc. 
2727. S. PEDDAR, //arlestone, Suffolk, “ Machinery for lifting or pitching cut 
crops.” — Dated 2ind October, 1566 

According to the present invention cut crops are raised by a succession of 
forks which are fixed to and carried by endless chains, bans, or ropes, which 
are supported by two rollers or barrels, one near the grouad and the other at 
the upper part of a frame which is ca»abie of being raised and lowered and for 
a time retained in any desired position, according to the height to which the 
crop is to be raised into or on a wagon. 

Class 5.- BUILDING 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 

and House Fittings, Warming, Ventilating, dc. 

. WETHERED, Maidenhead, Berkshire, *‘ Apparatus for washing clay, 
&c.”—Dated 23rd October, 1866. 

The object of this invention is to facilitate the operation of washing clay and 
chalk for the use of brick makers by me«ns of a wash mill that is capable of 
being readily shifted to any required p sition. Instead of constructing the bed 
of the wash mill with bricks or masonry, as hereto ore, the inventor sinks a pit 
of any given length, and of a semicircular form in cross section, and over this 
he mounts a long horizontal shaft arne! with radial arms or beaters set 
helically around the shaft. his siaft he mounts in bearings carried by baulks 
of timber or standards placed at the ends of the pit, and by means of suitable 
gearing set in motion by a portable engive he gives rotary motion to the shaft. 
The pit he fits with supply and discharge slsices,ad the clay or chalk that is 
required to be washed is fed into the pit in regulated quantities, and water is 
at the same time pumped or run into the pit. The rotation of the blades or 
beaters will produce a thorough trituration of the clay and chalk by the time 
the material has reached the discharging sluic>. The m terial having attained 
the consistency of cream will then be di-charged through the sluice into backs 
or reservoirs, where the earthy particles w:ll be allowed to subside.—Mos pro- 
ceeded with. 


2736. 














Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
ome. = NAPIER, Glasgow, “ Ships and vessels of war.”—Dated 16th October, 
866. 


For the purposes of this invention, in building a ship or vessel of war where 
turre‘s or cupolas are used, such turrets <r cupolas are formed, carried, and 
worked in the following manner :—Immediate y under each of the turrets or 
cupolas, which the patentee propoves should work their guns over the upper 
deck, he places an armour-plated cyl:n‘ter ra‘her jess in diameter than the 
turret, and of a depth sufficient to eat nd from the devk, at the level of which 
the out-ite armour plating of the ship stops to a little above the level of the 
lower e!ge of the wali or side- of the turret, thus a little overlappin and pro- 
tecting the upper parts of the armour-pliatea cylinder. On and around the 
upper parts of the cylinders or under the floor. of the turrets circular tracks or 
rails are forme on which the cupolas or turrets are supported, and revolve on 
roliers or wheels. The amount of overl p of the walls or sides of the turrets on 
the cylinders depends on what is necessary for the ; rotection of the roliers or 
circular tracks. The cylinders are to be securely fastened to the main or other 
deck on which they rest, and otherwi-e to be properly ured and supported by 
suitable frames and pillars undernea‘h. For causing ‘he turrets or cupolas to 
rotate hydraulic or other power muy be appl ed, either through the interven 
tion of pinions and racks fixed on the floors or sidea of the turrets, or om the 
tops of the circular walis of the cylinders, or through the invervention of 
wheels and gearing, in each case turning a strong vertical shaft attached to the 
centre of the floor of the turret, and extending down and stepped on one of 
the lower decks or keelsons. From the lower end of this shait diagonal struts 
or supporis may, if wished, extend up to the floor of the turret, so that part of 
the turret may be carried through the vertical shalt or pillar to the step. The 
cylinders and turrets are to be constructe| an! covered with armour plates 
according to the strongest and most approved plans for resisting shot. 

2692. C. CHAPMAN, Leadenhall-street, London, “ Ships for war purposes.” — Dated 
18th October, 1866. , 

This invention consists, First, in constructing war vessels with a solid mass 
or masses of metal ateach side amidships, or with che said solid masses at stem 
or stern, or at both, each such solid muss to be of such a size that it can be 
made or pierced so as to form therein one or more chambers, each such 
chamber being capable of being used as a gun, or of receiving a gun. In the 
former case, that is, where the chamber itself is used as a gun, the inventor 
proposes to fit each such chamber at the end within the ship with saitable 
slides or any convenient arrangement for the purpose of rendering it breech- 
loading, and he proposes to fire such chawber by means of a wire leading to 
&@ magneto-electric or galvanic battery.— Nol proceeded with. 

2695. M. A. F. MENNONS, Chancery-lane London, ** Breech-loading fire-arms.”” 
—A communication.—Dated \8th October, 1566. 

This invention cannot be described with ut reference to the drawings. 

2711. T. RESTELL, Patace-sguare, Norwood, ‘* Breech-loading fire-arms.” — Dated 
19th October, 1866. 

This invention relates to improvements in breech-loading fire-arms, the chie 
objects, amongst others, being to effect the conversion of the Enfield rifle in an 
efficient and economical manner, to imtroduce certain details into the con- 
verted gun patented by the present patentee, March 9th, 1866 (No. 722), and 
to provide efficient cartrdge or cartridge case extractors or ejectors for breech- 
loaders. When the patentee uses a sliding plug or breech pin for closing the 
breech, he proposes, according to one arrangeinent, to secure the sliding pin or plag 
by a vertical bolt, which is thrown up in re»r of the fore end or closing part of the 
plug or pin. This bolt he actuates by the ordinary lock now in use in the following 
manner : — The pin of theswivel acted on by the main spring is elongated in order 
that it may actuate a rock lever by working \1 a slot cut at rght angles through 
it near the axis on which it works. The forward end of this rock lever works 
in a vertical slot cut in a bolt before referred ‘o. which is projected through 
the barrel in rear of the front or closing end of the sliding plug or breech pin, 
and serves the important function of securing i: at the time of firing. There 
is an incline on the top end of this bolt towards the muzzle of the arm, as-in 
the patent before mentioned, for operating a central needle carried by the 
breech plug or pin. In the provisional specification the patentee mentioned a 
mode of advancing the breech plug by means of a coiled spring, but in prac- 
tice he has not found the necessity fur the use of a coiled spring, and as a 

1 e the detaining ring (also therein mentioned for holding the plag 
back during the period of loading. A seat is made in the face of the breech 
pin to receive the flange of the ordinary metal or other case cartridge. The 
breech pin or plug thus serves not only to clo~e the breech bat as a 
or cartridge case extractor, the back motion of the pin or p'ug after firing (to 
admit of recharging) effecting the withdrawal of the exploded cartridge case. 
In order to avoid the necessity for increasing the bore of the charging chamber 
he proposes forming the rear end of the cartridge case with an annular groove, 
which will allow of its being retained by the siding breech pin or plug in a 
manner equivalent to the tianged cartridge. There are o:her features incladed 
in the t jon, but the specification thereof is too elaborate to be fully 
quoted here. 


Class 7—FURNITURE AND CLOTHING. | 


Including Cooking Utensils, Upaolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

2731. J. RicHarns, Birmingham, “ Brooches. dc "—Dated 22rd October, 1866 

The patentee claims making the said pins or tongues aid the joints and 
catches of the same from one piece of wire, substantially as described. Also 
connecting the said pins or tongues to the backs of the brooches, sleeve links, 
and other articles without soldering by means of a wire connected with the 
pins or tongue being passed through a luop or hullow knuckle, or loops of 
hollow knuckles, made from the metal of the said Dacks, the free end of the 
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fastening wire being bent or expanded so as to prevent its removal from the 
said loop or loops, substantially as described 
2742. E. MIGNOT, Paris, “ Apparatus for distending the lower part of ladies’ 
dresses or petlicoats.” —Dated 24th October, 1866. 
This apparatus consists of a very light frame composed of thin flat steel, 
cane, or W bands, I the upper and lower ones forming the hoop, 
he patentee fixes a piece of any ordinary woven fabric which is rendered suffi- 
ciently stiff for the requirements by placing cross or upright bands at intervals 
all round the hoop, and connecting them to it by means of clasps, which, when 
bent round the upper and lower bands, serve to secure the material thereto, and 
at the same time act as sockets for receiving the ends of the uprights round 
which they are clasped ; or in lieu of the clasps the upper and lower bands may 
be made sufficiently wide to double the uprights being inserted between. In 
order to draw the fabric, whatever it may be, tight to the frame he passes 
small, round, or other shaped pieces of metal through the former, bending the 
ends round or back on the uprights, holes being made through the bands so as 
to admit of so doing or of sewing the material thereto. 


Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2669. G. T. ROUSFIELD, Loughborough-park, Brixton, “ Manufacture of green 

and blue colouring matters.” —A communication, - Dated 16th October, 1866. 

This improved process for the manufacture of green and blue colouring matters 
may be conducted as follows : —There is put into a vessel of enamelled iron one 
part by weight of violet matter, two parts by weight of iodide of methy!, two 
parts by weight of methyline, and one fifth part by weight of sulphuric acid ; 
the whole is heated for twenty-four hours to a temperature of 100 degrees 
Centigrade. Then from ten to fifteen parts of boiling water are added and 
allowed to stand for some time, and the liquid is saturated with weak soda. 
The green colouring matter remains in solution, and in this state it is suitable 
for dyeing silk, wool, cotton, and other matters. The blue is in the state of a 
rather viscous precipitate ; it is generally mixed with a small quantity of un- 
transformed violet matter, from which it is separated by exhausting it with 
boiling water mixe? with a small quantity of acid or alcohol; the blue coiour- 
ing matter is in solution in the water; in this state it is suitable for dyeing. 
By acting in the same way on ani.ine and rosaniline violets the same results 
are obtained.— Not proceeded with. 

2671. A. SWAN, Kircaldy, Fifeshire, ‘‘ Apparatus for evaporating or recovering 

lees." —— Dated 16th October, 1866. 

This invention consists in the employment of close rotating vessels supplied 
with steam, by pr ference waste steam, for the purpose of evaporating lees ; 
also in a special arrangement of pipe for supplying the steam to the close 
vessels. 

2631. J. SLESSOR, Glasgow, “ Distilling alcoholic spirits."—Dated 1ith October, 

1866. 





| ores 








This invention consists in pumping, forcing, or blowing into or through the 
wash and low wines, feints, or spirits (mixed or unmixed) in the distilling or 
rectifving apparatus a cusrent of air, or of carbonic acid gas to assist the eli- 
mination of the vapour, and more particularly to carry the vapour into the 
condenser immediately on its being formed. 
26°3. J. HAMILTON. Glasgow, “ Improved Suel.”—Dated \7th October, 1866. 

This improved fuel is composed as follows :—One ton of finely sifted anthra- 
cite coal, or other screened or pulverised bituminous coal known as “* Daf” or 
culm, two hundredweight of saw dust, and forty gallons of heated coal tar, or 
other heavy mineral oils, such as the still bottoms or residuums left after the 
distillation of coal or shale oils, to which are added from two to three hundred- 
weights of pulverised rock or other salt.—Not proceeded with. 

2685. A. V. NEWTON, Chancery-lane, London, “ Process of distilling petroleum 
and other oils or substances.".—A communication.—Dated 17th October, 
1867. 

This invention relates tothe introduction of atmospheric air or gas during 
the distilling process among the vapours eliminated from petroleum or other 
oils or substances by the heat applied to the still. It consists in heatin;: the 
air or gas previous to its admission among the vapours to a temperature equal 
or thereabouts to that of the oilin the still by the same means or mediuin 
employed to heat the stil!, and in such manner that the temperature of the air 
or gas admitted increases or decreases with the temperature of the oil in the 
still, whereby the process of distillation is accelerated and kept uncer perfect 
control, and there is obtained from petroleum a nitrogenised hydrocarbon oil 
of a non-explosive character and of superior illuminating power. It also 
consists in the employment of the waste heat from the still for the preparatory 
heating of the air or gas to be admitted to the still prior to its being subjected 
to the final heating by the same means or medium by which the still itself is 








heated.— Not proceeded with. 


2686. C. A. CrraRD, Paris, “* Manufacture of blue colouring matter.”—Partly | 


a communication. — Dated \7th October, 1866. 

The patentee claims the treating d phenvlamine, and the other similar sub- 
stances mentioned in the specification, with sesquichloride of carbon, so as to | 
obtain blue colouring matter, as described. He also claims the treating 
diphenylamine, and the other similar substances mentioned, with oxalic acid, 
SO as to obtain blue colouring matter, as described. 

2691. A. R. F. N. DARBEL, Paris, “ Manufacture of caustic soda.”"—Dated 
18th October, 1866. 

This invention consists in the employment of oxide of zinc dissolved ina 
solution of any of the caustic alkalies, and then mixing it with sulphate of 
soda in solution for producing the above-named result.— Not proceeded with. 
2698. W. SIMPSON. //ford. Essex, *‘ Preparing and treating vegetable fibres to be 

used as half-stugf in the manufacture of paper, papier mache, &c.”—Dated 
18th October, 1365. 

This improved machinery consists of a machine of the following construction 
for cutting and bruising the fibre:—A suitable framing supports the following 
parts—a horizontal trough for feeding the machine with fibre, which trough 
contains three pairs of rollers one above the other, the three uppermost rollers 
adjusted being connected by a vibrating lever adjusted loosely upon the axis of 
the centre roller outside of the aforesaid trough, and the axes of this centre 
roller are connected by slings to a weighted lever below for exerting pressure 
upon the top set of feeding rollers. The effect of thus arranging the said feed- 
Tollers is as follows:—Supposing the front pair of rollers to take hold of too 
large a quantity of the fibre, by so doing the uppermost of the said rollers will 
be raised, as also the end of the before mentioned vibrating lever to which it is 
connected, depressing the roller connected to the opposite end of the said lever, 
and thereby bringing this roller into closer contact with the roller beneath it, | 
and allowing only a certain quantity of fibre to be fed into the machine. The 
fibre passes from the rollers down an incline, over and across which a revolving 
drum is mounted, having cutters arranged and disposed helically about its 
periphery, the use of the said cutters being to cut the fibre as it passes cown 
the incline; the fibre then passes over a sieve ior separating dust and other 
extraneous matters therefrom, and is afterwards caught hold of between rollers 
formed with spiral grooves around their circumference in the direction of the 
length of the said rollers. The purpose of these rollers is to bruise the fibre 
without breaking it. The fibre thus prepared passes into a receiver beneath, 
from which it ix taken, and then put into a revolving boiler capable of bearing 
& pressure of from 100 lb. to 200 1b. to the square inch; hot alkaline liquor of 
the necessary strength is then pumped into the boiler through the hollow axis 
after the lids are closed, when the pressure gauge indicates the pressure 
required, say from 100 Ib. to 200 lb per square inch. The boiler stili goes on 
rotating until the fibre has been sufficiently acted upon, which usually takes 
from two to three hours; it is also requisite to connect a steam pipe with one | 
or other of the ends of the boiler, so that the fibre may be kept quite hot | 
during the time it 13 in the boiler. The patentee now removes the fibre, and, 
having washed it, places it in another revolving boiler, into which he pumps | 
chlorine liquor for bleaching the fibre, and he continues to pump in the said | 
liquor until the indicator of the pump registers a pressure of from 50 Ib. to | 
70 lb. per square inch. The fibre treated by the foregoing processes is in the | 
condition of ** half-stuff,” ready to be reduced to pulp for manufacturing into | 
paper or papier mache. 

2707. E. L. Smmpson, Fairfield, Connecticut, U.S. “ Preparation of india- 
rubber, &c.”"—Dated \9th October, 1866. | 

This invention consists in rendering the india-rubber free from odour or the 
effects of free sulphur by the employment of benzoin gum, which, by its 
vaporising qualities, expels the fames of the sulphur. 


2709. A. PARKES, Birmingham, “ Manufacture of parkesine or compounds of 
pyroxryline.”—Daled \9th October, 1866. 

In manufacturing parkesine it is usual to evaporate the solvent in which the 
pyroxyline is dissolved. Now according to the present invention, in place of 
evaporating the solvent the patentee removes it by precipitating the pyroxyline 
by means of water, mineral naphtha, or other liquid. In this way he obtains 
@ semi-solid mass still containing a small quantity of solvent, which he passes 
through grinding rollers, or other breaking machines, mixes with other 
materials, as heretofore, and works it up into sheets or other form. 

2719. T. PETITDIDIER, Paris, ‘* Printing or applying designs in relief and 
brilliancy to all kinds of fabrics.” —Dated 22nd October, 1866. ‘ 

This invention consists in applying to silk, wool, felt, paper, cotton fabrics, 
and mixtures of the same, and even to fabrics no matter of what material 
they may be composed, by means of printing, of all kinds of resinous materials, 
as, for example, resin, asphalte, benzone, yellow amber, succin, colophony, 
copal, dammara, resin, dragon’s blood, elemi, caoutchouc, gutta-percha, gum 
aloes, gum lac, mastick, sandrac, olibanum, incense, turpentine, copaiba, 
liquid amber, China varnish, tar, or other materials producing similar results, 
and rendered soluble by means of their solvents; alcohol or spirits of wine, | 
ether, naphtha, acetum chloroform, linseed oil, pink oil, or oil of walnut, 
essence of turpentine, pinic essence of lavender, oil of aspick, essence of 
rosemary, camphor, American essence, coal, benzole, benzine, petroleum, or 
other liquids capable of being used as a vehicle. The patentee obtains by 
means cf these resinous substances when in rolution a liquid which he colours 
at will in every shade by means of the following colouring matters :—Soot, 
lampblack, ivory black, virgin black, black called German black, and the like, 














arnatto, sorrel, curcuma, saffron, fuchsine, violet, aniline blue, and the like. | the cutting tool, also another projecting part which fits into a Broove oF slot 


By means of this liquid he can apply to all fabrics by the printing processes 
already in use designs or ornaments In relief having the brilliancy of the 


| pearl and jet. 


2728. J. H. JOHNSON, Lincoln's-inn-fields, London, “ Paper making machines.” 
—A communication.— Dated 23rd October, 1866. 

This invention relates to a mode of regulating the drying of machine-made 
paper while it is passing from the pulp reservoir to and around the series of 
copper cylinders used for drying the paper. Thisis accompli-hed by admitting 
more or less steam to the drying cylinders, the admission o¢ exclusion of the 
steam being dependent upon and proportional to the moisture or the dryness of 
the paper. 

2732. A. FIELD, Lambeth, London, ‘* Apparatus employed in the manufacture of 
candles.” Dated 23rd October, 1868. 

This invention relates to a former patent dated I6th May, 1866 (No. 128%). 
The patentee claims, First, so arranging moulds for forming tapering or conical 
lower ends or candles that they fit tightly round the inverted 'ower ends 
thereof, and thus serve to hold them suspended over the moulds for the candles 
while another set is being cast, substantially as and for the purpose set forth. 
Secondly, the general arr of app for forming tapering or conical 
ends on candles, as described. 

2733. J. GREENSHIELDS, Glasgow, ‘‘ Making gas and coke.”"—Dated 23rd 
October, 1866. 

This invention has for its object the making of gas and coke of a superior 
quality in a very economical manner, and it consists in employing a peculiar 

bination of subst of comparatively small cost. ‘The substances to be 
employed in carrying out this invention are, first, shale ; second, paraffin, tar, 
or pitch ; third. lignite or brown coal; fourth, common coal; fifth, sawdust ; 
sixth, peat — Not proceeded with. 

2745. H. D. PLIMSOLL, Great Ormond-street, and J. B DAVIES, Gresham- 
street, London and W. R. DAWSON, Homerton, “ Extricating metals from 
titaniferous iron sand.”-— Dated 24th October , 1866. 

This invention has for its object the preparation of metals or metallic ores or 
substances for smelting, and consists in the use of coal or other carbonaceous 
matter in a pulverised or finely-divided state, and titaniferous ironsand or 
metallic ores or substances in a similar state, and in the preparation of such 
materials for smelting by the application of heat to them, so as either to form 
then into a kind of metallic coke or agglomerated substance, or otherwise to 
make them ready for smelting. 

2749. J.C STEVENSON, South Shields, Durham, * Furnaces for the manufac- 
ture of alkali.”— Dated 24th October, 1866. 

The patentee cla:ms constructing furnaces for the manufacture of alkali in 
such manner that the waste heat of the cylindrical furnace ts caused to pass 
into a reverberatory furnace or chamber in which the chalk or limestone to be 
afterwards used in the cylinder may be partially calcined, or in which the pre- 
liminary heating of the other ingredients of the black ash may be effected, as 
described. 














Class 9.—ELECTRICITY.—None. 


Class 10.-MISCELLANEOUS 

Including all Specifications net found under the preceding heads. 

2535. M. P. ROBERTSON, Liverpool, ** Tie to be used in fastening bales of cotton, 
&c."—A communication.—Dated 3rd October, 1366. 

This invention cannot be described without reference to the drawings. 

2537. M. West, Stevenage, Hertford, “ Fish-tail gas-burners."—Dated 3rd 
October, 1864. 

This invention relates to gas-burners, and consists of an improved nipple 
and flame augmenter, which latter may be added to the ordinary burners. 
In carrying out the said invention the patentee prefers to make the said nipple 
and flame augmenter together, so that they may take the place of ordinary 
burners by simply unscrewing the latter and screwing in the improved nipples 
and flame augmenters in the place of the former. The flame augmenters, how- 
ever, can be so formed that they may be added to the ordinary burners. The 
improved nipple is formed with a hollow enlargement near the top, and the 
flame augmenter, which consists of a small arch, arc, or crown chamber on the 
outside thereof. and passes over and at a short distance above the orifice or 





situate in the before-named sliding block, and is movable o 
through the same. The tube or bar to be cut less in diameter raph fg ee 
the two rollers or recess before named, and the cutting tool is pressed a —— 
the opposite side of the bar or tube, and the said projecting part of on ves 
box in front of the cutting edge of the tool is also pressed against the “os : 
tube to be cut by means of the handle before named, when, by turning Aol 
wrench round, itcuts the bar or tube to a iess diameter, and Prepares it f ; 
receiving a thread thereon, whereby the process of filing is dispensed with, 
and the tube or bar where required is screwed in a much less time than in the 
ordinary way.—Not proceeded with. the 
2553 E. CASPER, Poultry, ** Apparatus for extinguishing on 
cation.—Dated 4th October 1466.” POREne ot canines 
This invention relates to the novel construction of parts of a certain fire. 
extinguishing apparatus known asthe ‘Extincteur” (English patent dated 
July 23rd, 1862, No, 2096), im which carbonic acid gas is generated, absorbed 
by water, and the gaseous water emp!o\ed to extinguish fire. In the appa- 
ratus as hitherto constructed the inner tube is closed by a cork or plug, whick 
is forced out when required by a screw attached to a ram-rod passed down 
said tube. By the improved method of construction certain objections are 
obviated. The cork for closing the tube and the ram-rod for removing the said 
cork are dispensed with ; a colander, or perforated metal stopper, is employed 
instead of the cork, the upper as well as the lower part of the tube being per- 
forated with small holes. When the said tube is filled with the proper 
chemicals, and is placed in its position inside the apparatus, the combination of 
the said chemicals with those held in solution by the water is effected gradu. 
ally and gently through these perforations. The gas is evolved slowly and 
regularly, the prepared water takes it up as it is formed, the sudden shock to 
the outer casing of the said apparatus is extirely obviated, and the object 
desired namely, the thorough absorption by the fluid of the carbonic acid 
gas—is more effectually obtained.— Not proceeded with. 
2556. J. A. COFFEY, Great St. Helen's, London, ** Syphons "—Dated Ath October 
1866. 


This invention relates to drawing off liquors from reservoirs, tanks, ana 
receptacles, for water or liquids whether on the same level as or elevated 
above or situated beneath the point of required discharge, and is particularly 
applicable to all kinds of syphons, whether used for hot liquids, acids, or 
otherwise. For the above purposes the patentee makes use of a dexible tube 
vulcanised India-rubber for instance, outside of which he has a travelling 
frame containing a pair of ro!lers,or other pressers, whereby he squeezes or 
presses cut the air from the tube, beginning near the point where one end of 
the tube is inserted, or to be inserted if the pressing operation is performed 
prev ous to placing the tube in the water or liquid in the reservoir, tank or 
vessel containing the same. The pressure is to be continued up and closed to 


the exit end, and the said travelling frame ts provided with a regulator screw 





orifices from which the gas or intlammable vapour issues; the wire is so placed | 


that the flame impinges against it, and the light is thereby increased very con- 
siderab!y without increasing the consumption of gis. When it is desired to 
apply the light augmenter to an ordinary nipple it may be made with a clip 
ring or claws, both being sufficiently elastic to cause them to hold the are or 
crown securely in position, and at the same time to admit of its being accu- 
rately adjusted as required. 

2533. J. DANIEL, Manchester, “ Hydraulic presses."—Dated 3rd October, 

1866. 


This invention relates to those /portions of the hydraulic press called the 
** stillages,” which are used at the top of the press and on the table, and 


| between which the goods are pressed ; and the invention is designed to render 


such stillages movable and alterable, instead uf fixed as hitherto, so that they 


| May be adapted to the varying sizes of the bales and to the various widths 


apart of the bands or cards. The improvement consists in the application, 
employment, and use of a series of metallic or other strong bars, which are 
supported by and slide on hanging braciets at each side of the top of the press, 
the bottom bars resting on the table, and these bars are so furmed that when 
placed side by side they present a solid and even surface to the bale, but 
certain bars are so constructed as to admit the bands passing round the bale 
when the goods are pressed; the hanging brackets are slotted vertically, a bolt 
passing through the slot, by which means the cross bars can be raised and 
lowered when they require altering, and secured firmly when in position by 
means of the nuts and bolts, and they may be all screwed up tightly together 
by screws ateachend. The cross bars, which are used in the positions which 
the bands are to occupy, are madedouble, that is, there is a piece inside the bar 
which is mounted on pins ranning in inclined grooves in the outer bar, and 
this inner bar, which is the width of the hoop or band encircling the bale, is 
provided with a handle, so that when the bale is being packed the bar is slid 
on the bale, and presents an even surface thereto, but waen the bands have to 
be passed round the bale by pushing in the handle of the inner bar it is caused 
to leave the surface of the bale, rising upwards in the inclined slots, so as to 
leave a space at the top of the bale through which the band is passed, and at 
the time of rivetting or securing the bands of the bale the handle is pulled out 
and the inner bar becomes pressed on the band so as to hold it in position 
whilst it is rivetted. 

2541. T. FORSTER, Streatham, “ Manufacture of elastic mats, dc.” 

October, 1866. 

The patentee claims the making of elastic mats and coverings for floors, the 
parts of which are of tubes or other forms of different heights. so that the parts 
of the surfaces of such mats and coverings shall be at different levels, and thus 
more effectively serve to wipe or scrape boots or shoes, a¥ described. 

2545. R. MORTIMER, Great Bush-lane, London, ** Instruments for marking or 
impressing railway tickets, &c.”—Dated 3rd October, 1366. 

This invention has reference to a previous patent, dated 27th July, 1865 
(No. 1948). In constructing the improved marking instrunent or apparatus 
the patentee mikes the base of the instrument capable of being screwed or 
clamped, or otherwise fixed to the counter or place where the instrument is 
to be used. To the said base a vertical lever is jointed, the said lever having 
motion in a vertical plane through a small angle. At the top of the said lever 
is a hollow chamber or box, in which the impressing types are fixed, their faces 
or acting ends being downwards. One edge of each type is provided with a 
shoulder, which bears against a shoulder in the inside of the box or chamber. 
The types are fixed in their places by being clamped by wedges of woud or 
otherwise, After the typesare put in their places a cover closes the top of the 
box or chamber, and forms an abutment against which the types bear. In 
front of the box is a wedge-shaped opening or slit, at which the ticket or card 
to be marked or impressed is introduced. The narrow inner end of the said 
slot or opening is very nearly on the same level as the acting faces of the 
types. . At the back of the lever described is a second or supplementary iever, 
the lower end of which is supported by the middle of the axis on which the 
first-de-cribed or principal lever turns. The said middle portion of the axis is 
of smaller diameter than the other portion, and is eccentric thereto, so that 
the two levers in moving turn upon different centres. The upper cnd of the 
supplementary lever enters the bottom of the box or chamber of the first or 
principal lever and supports a sliding bed of copper or other metal, the upper 
surface of which bed, when the levers are in their normal positions, is about 
one-eighth of an inch below the acting faces of the types, and on a level with 
the lower edge of the opening or slit at which the ticket or card is introduced. 
In using the instrument the ticket or card to be impressed is pushed into the 
slit and passes between the types and bed described. By pressing against the 
box or chamber of the principal lever the two levers are made to turn on their 
centres, and the second, or supplementary lever, raises the sliding bed and com- 
presses the ticket or card between it and the faces of the types in the box or 


Dated 3rd 


| 2567. F.H. Scuroper, Bromley, Ken‘, ‘* Apparatus for hatching 


for keeping the rollers or pressers well pressed tozether so as not to allow any 

liquid to pass until the unscrewing actin is resorted to whereby the action of 

a drawing off cock or tap may be obtained. 

2559. J. H. JOHNSON. Lincoln’s-inn-fields, London, “ Grate-bars."—A com- 
munication.— Dated 4th October, 1865, 

This invention relates to an improvement in that class of grate-bars which 
consi-ts of a number or group of ribs cast together with spaces between the 
ribs and the improve ! grate-bar, and consists of a deep and shallow rib or ribs 
combined in one casting, substantially as described, so that the bar may be 
more easily moulded and cast, may afford a better circulation of air between 
the ribs, may be less liable to be choked with cinders and slag, and be lighte a 
and consequently more economical, than ordinary grate-bars having a number 
of ribs of uniform depth. 

2561. W. E. NEWTON, (hancery-lane, London, “ Mode of forming collars on 
metallic axles, dc.”—A communication.— Dated 4th October, 606 

This i vention consists in grasping the rod berween two sets of dies or jaws 
and by the application of power to one or both sets to upset the metal between 
the two sets of dies or jaws until the metal is spread out to the required 
diameter. The dies or jaws are placed at such distance apart when caused te 
grasp the bar or rod as to leave the requisite mass of metal between the two 
so as to form the required size of collar when upset. The invention also 
consists in giving the required furm to the collars in the act of up-setting the 
metal by making the inner faces of the two sets of dies or jaws of a form 
the reverse of the intended form of the collars to be produced, so that in the 
act of upsetting the metal it shall be forced into the cavities of the dies and be 
therein moulded to the form required. 





eggs.” —Dated 
5th October, 1866. 
This invention refers, principally, to incubators, and its main objects are t 


| control the interna) and external temperature, and communicate the required 


heat and moisture effectively. In applying the invention to in ubators, a 
boiler or heating apparatus is connected by a pipe for the passaze of heated 
water, and also by a return pipe with an apparatus in which is a cistern or 
vessel for holding hot water, and which apparatus the inventor generally 
makes circular, such being the best form. This vessel surmounts and over- 
hang< or overlaps drawers or other compartments or chambers for holding 
the eggs, and hich chambers or drawers are fitted to a required height with 
chaff or other suitable material, and they have perforated bvitoms, under 
which is a drawer or chamber for water, which is usually slightly warmed, The 
drawers or chambers for the eggs are also provided with ventilators, which 
communicate with an air shaft or pipe. Above the hot cistern may be a per- 
forated covering or frame, and a test pipe may he added to ascertain the degree 
of heat. Curtains or screens are suspended or fitted round or about the appa- 
ratus to exclude or regulate light and d:aught. The products of evaporation 
of the cooler water rise through the bottoms of the egg drawers. He prefers 
to make the bottom of the hot water cistern of plate-glass. The apparatus is 


| separate from the boiler or apparatus for heating the water, that is to say, ft 


is only connected with it by the pipes for the inlet and return; or the circula- 
tion of heated water through other ties or connection may be used. A ‘ nurse,” 
or chamber for the chicks, may also be connected by circulation pipes with the 
boiler or heater. It contains wool, or other soft material, and is surrounded 
by a jacket or casing, into which the pipes lead.— Not proceeded with. 


2569. J. BADCOCK, Aldersgate-street, London, ** Manufacture of ornaments for 
the wrist” Dated 5th October, 1366. 

For these purposes an ornamental metal band is formed in such manner as 
to be used in combination with a cuff or wristband of linen or other fabric, anc 
80 that the metal band may, when in use. be fixed to and form part with the 
wristband or cuff, so that when the cuff or wristband is unfastened and 
removed from the wrist the ornamental metal band comes away with it.—No! 
proceeded with. 

2570. H. GARSIDE, Manchester, “‘ Apparatus for marking, etching, or engraving 
on cylindrical and other surfaces.” — Dated 6th October, 1866. 

These improvements ri , First, to machines of that class described unde 
the second head of the speCiication of a patent granted to the present inventor 
and dated the 16th of August, 1862 (No, 2307), where the roller or surface tc 
be operated upon receives motion alone, the instruments performing the etch- 
ing or engraving operation being stationary, except that they are capable of 
being moved to and from the surface to be acted upon. The object of the 
present improvements is to dispense, in certain cases, with the operation for 
enlarging the design to be etched or engraved upon the roller, or the surface 
which operation is necessary in the machines hitherto used where a pento- 
graphic arrangement is employed in tracing from a design plate, and the 
invention consists in dispesing and joining an arm directly with the table or 
frame camping, and giving movement to the roller or other surface to be etched 
or engraved, the said arm being adjustable, and holding the tracer in its end. 
Secondly, the invention relates to machines hereinbefore referred to as de- 
scribed under the second head of the specification of the aforesaid patent, the 
object of which is to modify the mechanism of the sald machine, so that while 
the movements given to the table acting ataright angle to the axis of the 
roller or other surface are direct, those movements which are given in the 
direction of the axis of the roller may be reversed, when required, by the 
design to be engraved or etched; and it consists in employing two tables or 
frames for the movement in the direction of the axis of the roller or surface to 
be etched or engraved, arranged side by side, or one over the other; and when 
the movements are to be reversed, the pentographic mechanism, or the arm 
used according to the first part of the present invention, is connected with the 
lower or supplementary table or frame, and the movements of this table or 
frame are reversed and transmitted to the other table or frame by 
means of pulleys and bands or by levers, the axis of the pulleys or 
the fulcrum of the levers being fixed upon the lowest table or frame 
moving at a right angle to the axis of the roller. Or when the two 
tables or frames are one over the other, so that the supplementary table or 
frame is between the lowest and the highest table or frame, then the move- 
ments are reversed by placing “centres” in the rollers supporting the upper 








| table, and thus by connecting the parts having the centres with the lowest 


chamber 0° the principal lever; the ticket or card is thereby impressed. By | 


relaxing the pressure on the box or chamber the levers retire to their normal 
positions by the acton of a coiled spring, and the impressed ticket or card can 
be readily removed from the slit or opening. The base of the instrument is 
made hollow, and contains a drawer or receptacle for holding the impressing 


| types. 


2552. J. WOLSTENHOLME and T. PENDLEBURY, Radcliffe, Lancashire, “ Tube 
and bar cutters.”’— Dated 4th October, 1866. 

This invention consists, chiefly, in making the centre portion of a wrench 

with two projecting parts, into one of which is placed two rollers, or a recess 


| to receive the tube or bar of metal to be cut ; on the other side of the saine pro- 


jecting part is fixed a handle forming one handle of the wrench. On the 


' middle bar, from which the two said projecting parts proceed, is piaced a 
sliding block, acted upon by another handle screwed through the other project- 
ing part; the last-named handle will, by being turned vy the hand or other 
appliance, cause the before-named block to advance to or recede from the two 
rollers before named, as may be required. The said siding block carries a tool 
box having a cutting tool movable in a slot and set fast or loosened by a set 
screw. The said tool box has a projecting part in front of the cutting edge of 


frame, the axis of the supporting rollers will be kept stationary, while they 

are allowed to rotate freely by the movements of the tables. Thirdly, the 

improvements relate to a machine for etching or engraving, which is intended 

more particularly to operate upon rollers of large diameter.—Not proceeded 

with. 

2573. W. E. HICKLING, Leicester, “ Apparatus for washing bottles.” — Dated 6th 
October, 1866. 

In perfo: ming this invention the patentee connects to a suitable framing the 
following mechanism :—Near the top of the frame, and crosswise thereof, 
spindle is mounted. Upon one end of this said spindle a toothed wheel and 
handle are fixed, and upon the other and opposite end of the said spindle a fly- 
wheel is fixed to the outside of the framing. Inte the teeth of the above 
mentioned toothed wheel a pinion takes or gears; the axis of this pinion is 
short, and carries at its other end a crank arm or disc crank fixed thereon 
Into the opposite end of this crank arm one end of a spindle is fixed hori- 
zontally, and the opposite end of the said spindle is fixed into another 
crank arm or disc crank of the same throw as the former one, and is fixed on 
a short axis capable of revolving in the opposite side framing of the machine. 
In connection with the above mechanism is a rocking frame carrying two or 
more circular discs fixed upon a spindle passed through the centres thereof; one 
end of this spindle has a worm or bevel wheel fixed thereon, which takes into 
a worm or bevel pinion as the case may be, fixed to or formed upon the 
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spindle of the crank arms or discs before mentioned, so that the two spindles 
are at right angles to each other. The rocking frame before mentioned is 
connected by its sides at one end to the aforesaid crank arm spindle, and sup- 

rts this end of the worm-wheel spindle. The opposite end of this worm- 
wheel spindle is supported by a suitable bearing fixed to the walking frame. 
And this end of the rocking frame is supported by an upright vibrating arm or 
arms, the lower ends whereof are mounted upon pins or pivots connected to 


A meeting of the creditors of Messrs. Reeve Brothers, iron 
merchants of Wolverhampton, was held on Tuesday. The state- 
ment of accounts showed liabilities to the amount of £17,557 Os. 8d., 
consisting of trade creditors upon current accep’ £7743 4s. 2d.; 
trade creditors upon open accounts, £1691 Os. 9d. ; tto, 
£8122 15s. 9d. ; and creditors payable in full, £115 0s. 1ld. The 
assets 





the foundation plate of the machine at each side thereof; or the said ng 
arms may be placed midway in the length of the rocking frame. The circular 
discs above mentioned have holes formed through them to receive and hold 
the bottles to be washed, one disc supporting the necks of the bottles, and the 
other disc the bodies of the bottles horizontally, so that, upon rotary motion 
being imparted to the handle of the machine, the crank arms thereof as they 
rotate will lift this end of the rocking frame, carrying the discs and bottles 
and cause it to rock to and fro upen the vibrating arms thereof; and simul- 
taneously with this rocking motion the discs will receive rotary motion 
through the agency of the worm and worm wheel before mentioned, thus 
producing an undulating reciprocating motion combined with a rotary 
motion. 

2576. J. BURGES, Birmingham, “ Crochet needles.” -- Dated 6th October, 1866, 

This inveution consists, First, in applying to cylindrical hollow handles of 
crochet needles, short hooks or needjes made of bone, ivory, glass, ebonite, or 
wood. ‘The inventor fixes the sald non-metallic short hooks in the ends of the 
said handles by means of a nozzle piece or cap and cement, or by rivetting, or 
oiherwise fastening them. The invention consists, Secondly,in making the 
said handles of a conical or taper tube, the said tube being flat or oval in cross 
section, The said handle is widest at bottom, and gradually tapers to the 
top or end at which the hook or needle is affixed .— Not proceeded with. 

2579. W. CLARK, Chancery-lane, London, ** Fastenings for purses, cigar cases, 
travelling bags, &c.”’—Dated 6th October, 1866. 

This fastening consists of a rotating stud acting on a bolt fixed to one of the 
frames of the article, which bolt is caused to engage in the catch on the other 
frame, in order to fasten the bag or other article, and is withdrawn therefrom 
tor the purpose of opening it. This rotating fastening is much more secure 
than those at present in use, which are lable to open to pressure when in the 
pocket, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

( From our own Correspondent. ) 

ScarceLy 8O Many OrpeRS ON Hanp For Goop FINIsHED IRON 
As Last Week : Remarks upon Present State and Future Pros- 
pects of the Market—I@NxvON SHIPBUILDERS AND Lonpon IRon 
MERCHANTS : Short od Orders—MEN Hirep ror ** THE Nort” 


Tit BELGIAN ComPETITION : Statistics and Remarks—Corro- 
BORATION FKOM New YorK—THE PENNSYLVANIAN MASTERS 
CoNcEDING TO THE MEn—CoaL TrapE: Tolerably Good— 


HApWARES: Only Little Altered: Gloomy Report from a Wol- 

verhampton Merchant—Two FatLures IN WOLVERHAMPTON 

AND ONE at Tipton —JAPANNERS WANTED FOR CANADA 

TesTIMONIALS : Mr. and Mrs. S. C. Hall's Acknowledgments— 

FeARFUL ACCIDENT BY BREAKING OF Pit MACHINERY. 
ScARCELY so many orders are in the hands of the first class 
makers of finished iron in this district as there were last week at 
this time. The few good orders that were under execution at that 
time have, in certain instances, been worked out, and the vacancies 
thus occasioned have not been supplied by specifications 
relating to new contracts. Small orders have arrived, but com- 
bined they are insufficient to justify the reopening of specific 
mills, so as to leave room to conclude that they can be kept in 
operation to the close of the week. This is especially the case in 
relation to the heavy descriptions. Nor have the inquiries for the 
lighter sorts improved. Sheets for galvanising are still, as com- 
pared with the usual requirements at this part of the year, very 
slightly in demand. Hoops are in pretty good request; and where 
low prices are being taken strips too are being rolled with toler- 
able freedom. Here and there a maker yesterday (Thursday) in 
Birmingham, and on Wednesday in Wolverhampton, was found, 
who admitted that he was a shade better off; but he had to con- 
fess that to do more work he was compelled to take less money 
for his iron. The dearth of orders is most felt in those cases in 
which makers find theirleading customers amongst the manufactur- 
ing engineers and the first-class iron merchants. In boiler plates and 
similar descriptions of good iron scarcely anything has been done. 
An ironmaster on Change yesterday reported the London trade in 
these departments as never before in so bad a condition as now. 
Iron shipyards were keeping on scarcely one-fifth of their usual 
complement of hands, and iron merchants there pointed to stocks 
of iron that had remained unsold for a twelvemonth. No well- 
grounded expectation is entertained of a revival in trade until the 
home demand is stimulated. This impetus will not, it is believed, 
be given until the harvest prospects are d trated favourable. 
Men who have been working in South Staffordshire as underhands 
are this week leaving their employment there to go into *‘ the 
North” to accept situations as a ee engaged for that pur- 
pose by a gentleman named Roberts, who was in Wolverhampton 
on Monday, and who said that the operatives he engaged were to 
supplant a number of Irish ironworkers, of whom he is tired. 
Puddlers and shinglers were the class mostly desired. 

Pigs are scarcely at all selling this week. 

Upon this same subject of Belgian competition we find the fol- 
lowing in the Jron Age of New York. These are the words:—‘“* We 
notice another consignment of Belgian refined this week.”! The 
secret of the consignment is to be found in the further statement: 
** Wages remain as high as ever, and with no symptom of abate- 
ment.” ‘Thus the demands of the English-speaking operative, as 
well in the new as in the old world, are producing one and the 
same result—encouraging competition in foreign countries to 
their own ultimate loss, for it is only trite to remark that scarcely 
any attainable advance of wages ever compensated for the loss 
with which, as a rule, that advance, when it is unnatural, is pre- 
ceded. There can be little doubt that other Belgian consign- 
ments will follow in New York, for the Age goes on to inform us 
that—‘ After a protracted contest of nearly four months, the 
millowners of Pittsburgh have submitted to the men’s demand, 
and on Tuesday five or six of the mills resumed work. We un- 
derstand that only a comparatively small number of the men are, 
however, to be employed, and that but few of the furnaces will be 
fired up. The condition of the labour question in Pittsburgh 
is still very unsettled, and gives ground, we think, for grave appre- 
hensions as to the future. The immense and increasing power 
which the trades unions are now undeniably exercising everywhere 
warns capitalists that one of two things must be done if the busi- 
ness of manufacturing is to go on with profit—either measures 
must be adopted to increase the supply of skilled labour, and so 
cause a greater competition among workmen, or to introduce a 








ted to £10,144 17s., showing a defi of £7412 3s. 8d. 
The assets were :— Stock in trade, 2 Gs. 11d. ; ditto at 
manufactory, £330; book debts (good), £5722 17s. 8d.; bad, s 
doubtful, £361 6s. 11d.; estimated to realise, £90 6s, 9d.; bills 
hand, £464 6s. 7d., supposed dividends upon bad debts, £150; 
fixtures, £50. The statement, therefore, showed 11s, 6d. in the 
pound. ‘The estate was assigned to trustees for immediate 
realisation, and it is expected certainly to produce 10s. in the 
pound. The firm are tired of being in business, and have declined 
to accept offers of help to enable them to go on. Happily they 
are young men. One has a responsible engagement offered to him 
already. He is a member of the Wolverhampton Corporation. 

Messrs. Brotherton and Co., an enterprising tube-making firm of 
Wolverhampton, have had to ask time. ir liabilities are set 
down at £300,000. They have agreed to find half-a-crown in 
the pound aquarter—thus spreading their payments over two years. 
Their difficulties have been brought ut chiefly by an over 
extension of their productive capabilities. 

Not only is South Staffordshire being applied to for ironworkers 
for other parts of England, but operative japanners also are being 
sought in this district. These are to go to Canada, where they 
are offered £2 8s. a week (English money) as wages, and ‘‘con- 
stant employment.” 

At length a committee has been formed to assist the artisans of 
Birmingham to visit the Paris Exhibition. The start will take 
place on the 12th of August. The visitors will remain in Paris 
six days, during which time ae faci ity will be afforded to those 
who are desirous of visiting the French factories by the Govern- 
ment, who have appointed a commissioner for that purpose, and 
everything will be done by the committee for pelle the com- 
fort and convenience of the excursionists at the cheapest - 
sible rates. The fare for the whole journey (third | will be 
35s., with a booking fee of 1s., and every passenger will be pre- 
sented with an insurance ticket, entitling the holder to £100 in 
case of fatal accident, and £1 per week for personal injury. 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

Tue Iron TrapE: The Exports for the First Three Months of 
the Year: The American Demand: A New South Wales order; 
Home Requirements— ESTABLISHMENT OF WORKS FOR THE MANv- 
FACTURE OF MISCELLANEOUS DESCRIPTIONS OF Inon— TiN 
Piates: Demand rather Slow —THECOALTRADE : Comparison with 
last Year: The Opening of New Collieries and the Develupment of 
Old ones: Coal sent to the Metropolitan Markets over the Great 
Western—Minera Mininc ComPANY—ABERAMAN WORKS— 
Rattway Faciiities at Carpirr Docks—THE Swansea Cor- 
PORATION AND THE FAILURE OF OVEREND, GURNEY, AND 
CompaNy--SUMMERHILL Mininc CompaNny— UNITED MERTHYR 
Cotiieries ComPaNy (LIMITED)—-SHACKLEFORD, FORD, AND 
CoMPANY. 

THE American demand for railway iron has materially assisted in 

swelling * the total exports for the first three months of the 

year, the shipments to March 31st reaching 89,901 tons, as com- 
nared with 89,130 tons to the corresponding date of 1866. The 
Tnited States took a very large proportion of this year’s total, the 
exports to that country in March alone being 22,985 tons, out of a 
total of 43,575 tons. About four-fifths of the American 
trade is done with South Wales, and the figures speak for 
themselves as to the importance of the transatlantic markets 
to the district. The ironmasters are beginning to express 
more confidence in the future, and the improved feeling 
referred to in previous reports is fully sustain ere is 
no doubt that the worst is over, and that even the 
most unfavourable view of we ts of the trade there is a ray 
of hope in the future. An r for 5000 tons of rails for New 

South Wales has been secured by a Monmouthshire house, and 

other engagements are expected to follow. The continental 

demand keeps about the same, rails being inquired after rather 
freely since the war cloud has passed away, and business will 
probably follow. Several vessels are taking in at the local 

»orts on American account, and those who penlicaen a@ serious 

alling off in the exports to the States as the consequence of the 

abandonment of the tariff bill have been so far agreeably disap- 
pointed. Home requirements remain without change. Pigs con- 
tinue to be more inquired after. 

One rather satisfactory feature in connection with the South 
Wales iron trade within the last two years has been the gradual 
establishment of works for the manufacture of miscellaneous de- 
scriptions, such as sheets, nuts and bolts, wire, &c. Formerly the 
pig and bar were sent to Staffordshire, and the very same iron was 
again returned to this district in its finished manufactured state. 
This may seem strange, but the fact is undeniable, and it is a 
matter of great surprise that Welsh makers have been so long 
content to simply confine themselves to rails, bars, and pigs when 
such a vast field of profitable extension lay before them provided 
they turned their attention to the more miscellaneous descriptions. 
| Sheet, wire, and other establishments have recently been opened, 
| and now that a commencement has been made it is not ps 

that within the next few years a number of capitalists will embark 
in this direction, and South Wales will be able to compete success- 
iully in many branches with Staffordshire. 

In tin-plates a check has been given to the demand, from what 
cause does not appear quite clear, and buyers are rather backward 
in entering into fresh engagements. 

The exports of steam coal keep about the same as last week, 
complaints not being so general as to the scarcity of tonnage. The 
requirements of some of the continental markets are somewhat 
larger, but there is a want of that encouraging animation which 
was so conspicuous last year. —o the markets ther, the 
purchases are far below the capabilities of the collieries; and it 
must not be forgotten that, large as the output was this time last 
year, the district is now capable of a still er get, owing to the 
opening of new pits and the development of the old collieries; 
hence the slow demand is more keenly felt. In house coal the 





system of co-operation or partnership, by which antag of in- 
terest would be entirely removed. The former, we think, is not 
practicable; the latter is surrounded with many and great prac- 
tical difficulties, but yet seems to offer the only solution for the 
complicated difficulties by which the labour question is surrounded, 

Coal is in better request than might be inferred from the con- 
dition of the iron trade, owing to the readiness of coal proprietors 
to accept low terms for quantities of furnace fuel that will er 
their pits in operation for some time, as also to the continued cold- 
ness of weather. 

A chartermaster in the service of the Darlaston Iron and Steel 
Company (Limited)—of which Mr. Joseph Foster Lloyd is managing 
director —was, on Friday last, fined £10 and costs by the stipendiary 
for South Staffordshire for paying one of his colliers 4s. in pro- 
visions at the shop of the firm. The ings were instituted 


tition is keen, and complaints are made that underselling 
prevails to a considerable extent. During the month of April the 
Great Western carried 40,214 tons of coal to the metropolitan 
markets, of which over 30,000 tons was from Monmouthshire and 
South Wales. This is the largest return for a long time past, and 
it proves that great efforts are being made to develope an inland 
trade. For coke the demand is below the average. 
A dividend of £4 per share has been declared by the Minera 
Mining Company for the first quarter of the year. e com: 
is divided into 1809 shares, with £25 paid, so that the last dividend 


was at the rate of 64 per cent. annum. 
The directors of Powell’s ryn Coal Company (Limited) have 
determined on either selling or letting the A man Ironworks, 


so long and so successfully 


=f carried on by Mr. Crawshay Baile 


The present owners are pre to enter into a liberal 





by the shopkeepers of Darlaston, and the real defendants were 
the company named, by whom a “rule” will be sought to quash 
the decision of the magistrate, but it is conceived with very little 
ultimate success. 

Of the hardware trades of Birmingham and the South Stafford- 
shire towns nothing new has to be said. Quietude prevails through- 
out. The fancy trades of Birmingham are unimproved, but the 
metal, the tinplate, and the hollow-ware trades of the town are a 
shade less inactive. ‘The merchants in Wolverhampton are com- 
plaining very loudly, and one of them reports that instead of his 
returns being £2000 a-weck they have in the past fortnight been 
only £20 a-week, 


arrang t for the supply of coal from the adjoining property to 
the works. It is Raped. that some enterprising capitalists will 
embrace the offer, as considerable distress has prevailed at 
Aberaman since the partial stoppage of the establishment. 

The Taff Vale branch communicating with the East Dock, 
Cardiff, is at last completed, and Taff Vale engines can now take 
coal direct to the dock. Hitherto minerals brought down over 
the Taff Vale, and intended to be shipped at the East Dock, had 
to be conveyed over the Rhymney for a little over a mile, the long 
delay in having an independent communication for the Taff Vale 
being caused, it appears, by disputes between the board and the 
trustees of the Marquis of Bute, Such was the importance of the 











traffic to the Rhymney that it has been thought advisable to issue 
acircular to the shareholders pointing out that there may be a 
temporary falling-off in the receipts owing to the Joss of the mile 
tonnages, but new sources of traffic are ually opening u 
which it is expected will far more than e up for this loss, fi 
the Rh directors succeed in obtaining runni 
wain, of which th iivck, Gay ounpet 0c foosnees 
wain, of w) ere is every li cannot fail to 

a considerable share of Gee Abanliege enul tale, Souun wha they 
are now completely shut out. 


The Swansea were placed in rather a serious dif- 


. ficulty by the suspension of Overend, Gurney, and yg a 


jiece of land had been bought from the corporation for 

‘or the construction of the Swansea section of the Llanelly Rail- 
way, purchase-money was lodged by Watson and Co., the 
contractors, at Overend, Gurney, and Company, in the joint names 
of Watson and Co. and Mr. James Hall, the corporation treasurer. 
The contractors subsequently failed, and Overend, Gurney, and 
Company suspended payment. The contention has since been as 
to how the corporation could secure themselves, and it has now 
been ed thas they should take the dividends as they are 
paid by the liquidators of Overend, Gurney, and Co., and not make 
any claim on the estate of Watson and Co. No doubt is enter- 
tained that the corporation will ultimately receive twenty shillings 
in the pound, and lea 5 per cent. interest as well. 

A first dividend of 5s. per share has been declared by the 
Summer Hill Mine Company, Mold. The works are in a pro- 
mising state, and it is anticipated that the mine will henceforth 
continue to yield a profit. 

Vice-Chancellor Wood has confirmed the appointment of Mr. 
Robert Dixon, Bell-yard, Doctois’-Commons, and Mr. George 
Augustus Cape, Old Jewry, as liquidators of the United Merthyr 
Collieries Company. 

_ The committee of investigation oe by the shareholders 
in Shackleford, Ford, and Co., have held several sittings, and no 
stone is likely to be left unturned as to the t management of 
the company. From a statement made by Mr. Handel Cossham, the 
chairman, it appears that cheques to the amount of £23,000 were 
= by the Gloucestershire Banking Company with only Mr. 

ord’s name signed to them, and the money was misappropriated. 
The directors maintain that they are not liable for these cheques, 
as they ought to have been signed by another director as weil as 
Mr. Ford, and a lawsuit will probably be the result. Evidently 
there has been great negligence on the + of the directors, for if 
the banking account had been properly looked after, these pay- 
ments must have been discovered. Mr. H. W. Ford, Mr. W. C. 
Shackleford, and Mr. E. Dangerfield, the three partners in the old 
firm, have been adjudicated bankrupts. 





SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

Tus Giascow Pic IroN MARKET—MANUFACTURED IRON- THE 
Coat TRADE—THE FRENCH TRANSATLANTIC CoMPANY—LAUNCH 
BY Messrs. Ropert DUNCAN AND Company, Port GLascow 
—THE STEAMSHIP WESER—THE GuN-Boat ConTracts— 
Two CoaLMASTERS FINED—THE MALLEABLE IRON TRADE IN 
oye es hei » 

In pig iron there mn more business doing during the past 

oak _ On Thursday 53s. cash was accepted ; since then, hewieen, 

the price has advanced, and to-day, Wednesday, a large business 
was done at 53s. 6d. to 53s. 74$d. cash, 53s. 9d. to 53s. 104d. one 
month. Full quotations are as follows :—Pig iron, mixed Nos. 
warrants, 6d. to 53s, 74d. ; No. 1, G.M.B., 54s. 3d. to 54s. 6d.; 

No. 3, 53s. 3s. to 53s. 6d.; Gartsherrie, No. 1, 65s.; Coltness, No. 

1, 63s. 6d.; Glengarnock (at Androssan), No. 1, 6ls. The ship- 

ments of the week are still considerably in excess of the corre- 

sponding week of last year. 

There is no change in the manufactured iron market here. 
Orders still come = to hand, and very few of the makers 
can say they are fully employed. The reports from the south are 
more favourable, and show some improvement in the demand, but 
this wave has not yet reached us. In the Clyde a good many con- 
tracts for vessels have been secured within the last few days, and 
the inquiries are more numerous. An improvement in this 
branch of shipbuilding would tend to s en the trade 
—, Ma eg wey remain - last week. e are informed 
that a large inquiry sprung up for water pipes in various parts 
of the country, which will an kf help the Sonshobenee 

Coals have been in less demand for shipment during the t 
week, and prices have rather a downward tendency, but quotations 
have undergone no alteration. 

The advices of coal shipments at the principal ports continue to 
show an amount considerably in excess of the co ing week 
bad wy yeaa w 

e e steamers Washington and Lafayette, belonging to 
the French Transatlantic Company, and built y Greenock by 

Messrs. Scott and Company, are about to be sent round to Glasgow 

to be converted into double-screw vessels by Messrs. Robert 

Napier and Son. The report recently laid before the meeting of 

the company thus explains the reason of the alteration :—“ 

use of the screw procures us, for vessels of equal tonnage, a 

saving of about 25 per cent. in fuel, with an increase of 20 per 

cent. in speed. The advantage has been proved in a most decisive 
manner by the experiment of the St. Laurent, which was at first 
intended to have paddle-wheels, but in course of building was 
changed into a screw vessel. We have therefore thought that 
further applications of the screw ought to be resolutely carried 
into practice, and we have decided on ordering two new screw 

paratuses, which will be adapted to the Washington and 


} Lafayette, both steamers remarkable for their excellent nautical 


qualities and comfortable arrangements as passenger vessels, but 
too slow for present requirements. The organs of propulsion will 
alone be changed, the boilers will remain as they are. The system 
es is the double-screw, which recent successful trials in 
England and in the French imperial navy prove to possess the 
advantage of being more easily and more ically adapted 
than the single screw to vessels already built, at the same time 
that, by the establishment of two apparatuses of moderate size, 
—— of very A sapeminneer ~¥ -_ L nap. noeen of the vessels 
more completely guaranteed, an e chances of dam 
Roenhies oft be soaked eer 

On Saturday there was launched from the building yard of 
Messrs. Robert Duncan and Co., Port Glasgow, a handsome screw 
steamer, named the Grecian, of 850 tons builders’ measurement; 
length, 210ft.; breadth, 28ft.; depth, 17}ft. Engines of 100-horse 
power are to be supplied by the Finnieston Steamship Works, 
Glas; Ww. The vessel is owned by R. Little, Esq., and Messrs. 
Handyside and Henderson, and will form a splendid addition to 
the Anchor line of Mediterranean steam packets. : 

The steamship Weser, which was recently launched from 
the building yard of Messrs. Caird and Co., Greenock, for the 
North German Lloyds’ Company, proceeded down the river Clyde 
on the 17th inst., on a —— trip, previous to being handed 
over by the builders to her owners. e steamer’s dimensions are 
as follows :—Length of keel and forerake, 325ft.; breadth of beam, 
40ft.; and depth of hold, 33ft. She is pi lied by engines of 
500-horse power, and is in all respects pe to the following 
splendid vessels owned by the same company, and built by Messrs, 
CairdandOo.,viz., Bremen, New York, Hansa, Herrmann, America, 
Deutchland, and Union, all of which are at present plying betwixt 
Bremen and New York, via Southampton. The internal arrange- 
ments of the Weser are exceedingly elegant and complete, while 
her external model is much admired, as being alike unique and 
graceful. 

A select party of ladies and gentlemen accompanied the steamer 
on her trip, which was in every respect thoroughly successful. A 
speed of upwards of thirteen knots was obtained under easy steam. 
After dinner Mr. Caird, who occupied the chair, proposed ‘* Success 
to the North German Lloyds’ Company,” and expressed the wish 
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that the success of the company might be at least commensurate 
with its great enterprise. The toast was coupled with the name 
of Captain G, Wenke, the commander of the Weser, who suitably 
acknowledged the compliment, and then toasted ** Success to the 
firm of Messrs. Caird and Company.” In doing so, he stated that 
the North German Lloyds’ Company was now well-known to bea 
prosperous one, and he attributed much of that success to the 
energy of the directors, and also to the success of the splendid 
fleet of steamers which Messrs. Caird and Co. had built for them. 
Several other appropriate toasts followed. The Weser will proceed 
to Bremen, and is expected to sail for New York on Ist June, 
Mr. Overbeck, managing engineer of the company, and Mr, Bailey, 
London, were on board, and expressed their entire satisfaction 
with the steamer. Messrs. Caird and Company have now in 
course of construction another steamer of larger dimensions for 
the same company. s : 

In reference to the gunboat contracts lately given out, ‘‘ we 
believe,” says the Glasgow Herald, “* the following is a correct 
vidimus of the tenders given in by the various builders, and we 
may state that the Admiralty accepted offers, starting from the 
lowest upwards, until the number of vessels wanted was exhausted. 
The number ordered altogether is eight. Messrs. Rennie with- 
drew their tender. The rates given are per ton builders’ measure: 
—Messrs. Laurie, Glasgow, £20; Harland and Wolf, Belfast, £22; 
Rennie, London, £24; J. and G. Thomson, Glasgow, £25 10s.; 
Randolph, Elder, and Co., Glasgow, £25 15s.; Pearse and 
Co., Stockton, £26; Reid and Co., Port-Glasgow, £27 10s.; 
i i , £29; London Engineering Company, Lon- 

529 .; Jones and Quiggin, Liverpool, £29 1é6s.; 
Miller, Liverpool, £31 10s.; Dudgeon, London, £32; London and 
Glasgow Engineering Company, Glasgow, £32; Denuy and 
Brothers, Dumbarton, £34; White, Cowes, £34; Thames Com- 
pany, London, £34; Maudslay, London, £35 10s. ; Green, London, 
£36 10s.; Wigram, London, £36 10s. 6d.; Napier, Glasgow, £37 5s. ; 
Hill, Port-Glasgow, £38 17s. 

The Procurator Fiscal at Hamilton brought an action in the 
Sheriff’s Court against Archibald Russell, sen., and James Smart, 
coalmasters, at Ferniegare colliery, near Hamilton, in connection 
with an explosion of firedamp at the 7 in question, on the 
6th March last, whereby one miner was killed and another severely 
injured. The complaint was brought under the Summary Pro- 
cedure Act, and charged the defenders with having failed to pro- 
duce proper ventilation in the pit whereby to dilute and render 
harmless the noxious vapours. On Wednesday last Sheriff Veitch 
pronounced an interlocutor, finding the defenders so far guilty of 
the offence as libelled, and adjudging them to forfeit and pay to 
the complainer the modified penalty of £10 sterling. He also 
ordained instant execution by arrestment and poinding, in terms 
of the Act of Parliament. 

The proposed reduction of the wages of the malleable iron- 
workers at Motherwell, Mossend, Calderbank, and other works 
around Coatbridge and Dirdrie, is to be put in force on Saturday 
the 4th June. The reduction will be from five to six per cent., and 
the employers urge that they are forced to make it in consequence 
of dull trade, and a deficiency in orders. The proposal of reduction 
is causing a considerable amount of discussion in the iron dis- 
tricts. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LIVERPOOL: Utilisation of Sewage: Mersey Docks and HarbouT 
Board -— MANCHESTER COTTON SUPPLY ASSOCIATION — NEW 
PakRK aT LIVERPOOL—THE La PLATA (s.)—SOUTH YORKSHIRE : 
State of Trade—North Eastern District: Trade of the Tyne: 
Hartlepool—T ag JuMNA TRansporT: Tyne General Engineering 
Company: State of Trade—LeEbs: State of Trade—TuHeE IBIs, 
Stream Yacut—DeatH or Mr. J. ANDus, OF SELBY—Gas AT 
ScARBOROUGH — LONDON AND NORTH WESTERN RAILWay — 
CARELESS MINING. 

It is stated that a bill for the utilisation of the Liverpool sewage, 

for which powers were obtained last session, is now about to be 
roceeded with. The business at the last sitting of the Mersey 

and Harbour Beard presented little cual public interest; 

the retirement of one of the members of the trust (Mr. S. J. 
Arnold) was announced. The disasters from powder explosions 
on vessels have been so frequent and serious at Live l 
that the authorities are now most vigilant in carrying out the bye- 
laws. One of these laws is that a police officer shall be present 
during each shipment of powder, and a firm was summoned last 
week for non-compliance with this arrangement; the summons 
however, was dismissed. 

At the last weekly meeting of the executive committee of the 
Manchester Cotton Supply Association, reports were read from 
the revenue department, Bombay, containing details of the cotton 
crop in the collectorates in the northern division of the Presidency 
for the season 1866-7, and a statement by the collector of Khan- 
deish of the measures successfully adopted to improve the growth 
of cotton in that district. The return for the northern division 
was highly favourable, showing both increased production and an 
improved marketable staple. 

he contract price for a new park, to be known as Sefton Park, 
at Liverpool, has been fixed with Messrs. André and Hornblower, 
at £125,000. It is to be completed in two years. Mr. W. Rath- 
bone has presented to the corporation ten acres of land which abut 
on the park, leasing it back from the corporation on a term of 
seventy-five years. 

The screw steamer La Plata, which runs from Hull to Aberdeen, 
was offered for sale at Hull on Friday. The biddings did not, 
however, exceed £2050, while the reserve bid was £3500. The 
vessel was consequently not sold. 

The South Yorkshire iron trade remains quiet; there is little 
alteration in the state of the werks, but the tendency is in most 
instances more encouraging. ‘the home trade is somewhat 
sluggish, but orders on continental account have been given out 
nore freely in consequence of the settlement of the Luxemburg 
difficulty. Orders tor manufactured iron generally are smail, 
merchants declining to operate beyond pressing requirements; for 
plates the demand is iimited, shipbuilders giving out but few 
orders. In armour plates there is little doing. At the foundries 
the men are fairly employed. There are some good orders on 
hand for both iron and steel railway plant. The coal trade is 
somewhat languid. 

It appears that in the first eighteen weeks of this year 808 
vessels arrived in the Tyne with cargoes; this is 158 more than 
arrived in the corresponding period of 1866. From Hartlepool we 
learn that a large timber dock on the West Hartlepool side of the 
Slake is being rapidly constructed; there are now about 200 men 
employed; the work will be completed towards the latter end of 
the season. On the west side a large tract of the Slake will be 
redeemed, and will be used for the stowage of deals, &c. The 
fine steam transport, the Jumna, is being rapidly finished by 
Messrs. Palmer and Co., and will probably leave the Tyne in a 
week or ten days. Now that the effects of the North-Eastern 
Railway engine-drivers’ strike are passing away, and that there is 
a constant and uninterrupted supply of rolling stock, the coal and 
coke trade of West Durham has become very active. The new 
line of railway through Durhain is making favourable progress. 
The coal trade on the Stockton and Darlington section of the 
North-Eastern Railway is now as busy as ever. The engines are 
fully manned; in fact, there are more men for the engines than 
there are engines for the men. The Tyne General Engineering 
Company has declared a dividend at the rate of 6 per cent. per 
annum. It was suggested at the meeting of the company on 
Saturday that the directors should offer £40 in money to Mr. 
Warrington and £40 in money to Mr. Brown, of the late firm of 
‘Warrington and Brown, to settle any claims they might have 
from being placed on the prospectus as consulting engineers, 
although their services had not been required. <A better tone has 








Prevailed in the Cleveland iron trade, and inquiries are more | 


numerous both for forge and foundry iron. Shipments to the 
Continent have been principally, however, on account of old con- 
tracts. A few orders for Holland and France have been booked 
during the past week. The usual number of blast furnaces is in 
operation, But pig iron stocks are becoming gradually reduced. 
The foundries of the district are tolerably busy, a good many 
orders for gas and water-pipes, cast iron plates, and railway chairs 
being in course of execution. The forges and mills of Middles- 
borough and Stockton are not in full work, being principally em- 
ployed in rail-making. The late large orders received for Russia 
are in course of execution. For shipbuilding plates and angle 
iron the demand is a little better, but no large orders are reported 
to have been received. American and continental inquiries for 
rails continued pretty fair, and orders for iron to Norway and 
Northern Germany are being booked. The home demand for 
plates and bar iron is at present principally for bridge work, but 
the various engine and fitting shops are still only moderately 
employed. 

Trade is considered a little better at Leeds, but the forges are 
nearly all on short time. The tool and machine trades are still 
slack. The locomotive builders have some orders on hand, but 
there are few new orders coming in. A large iron roof over a 
winter garden at the New Infirmary, Leeds, has been let to 
Messrs. Handyside and Co., of Derby. Trade at Sheffield con- 
tinues languid. 

The Ibis steam yacht has left Hull for Cronstadt. The Ibis was 
built at Glasgow in August, and is owned by Mr. J. C. T. Gascoigne, 
of that place. She is 106ft. long and 198 tons register. 

The death is announced of Mr. J. Andus, of Selby, one of the 
directors of the Lancashire and Yorkshire Railway. Mr. Andus 
was probably the oldest railway director in England, having been 
one of the original board of the Leeds and Selby Railway. He 
also promoted the formation of the Hull and Selby Railway. Ia 
1826, on the opening of the Goole canal, and the consequent 
decline of the shipping trade of Selby, Mr. Andus commenced a 
rival coasting trade, and in 1830 he had eighteen schooners plying 
between Selby and London. He also built two iron steamers 
the first which navigated the Humber— for the transit of passengers 
from Selby to Hull. 

The Scarborough Gas Company was recently applied to by a 
town’s meeting to reduce the price of its gas from 4s, 6d. to 3s. Gd. 
per thousand cubic feet. The company has declined, however, to 
comply with the request. 

At a Wharncliffe meeting of the London and North-Western 
Railway Company on Saturday, a proposal to vest certain branch 
lines belonging to the Midland Company, so as to give the London 
and North-Western free communication with Leicestershire was 
confirmed. A clause was agreed to confirming the joint ownership 
with the Lancashire and Yorkshire Company of the Fleetwood, 
Preston, and Carlisle Railway. It was stated that the}]London and 
North-Western liability would be £65,000. Sanction was given to 
the construction of a new line, in conjunction with the Midland 
Company, from Huddersfield to Halifax. The London and North- 
Western’s share of the capital was stated to be £220,000. A bill 
was sanctioned empowering the company to become part owner 
of the Carnarvon and Llanberis lin, by which communication will 
be established with the Welsh slate district. 

At the Wakefield court-house on Monday a miner, named 
William Gosling, was charged with having on the 10th of May 
unlocked and unscrewed the gauge of his safety lamp. The man 
was employed in one of the pits of Messrs. H. Briggs, Son, and 
Co. (Limited), and on the day named he was found to have taken 
off the gauge of his safety lamp in a place where, said Mr. Gill, 
who appeared for the prosecution, there was gas, and where, 
therefore, there was danger. The bench were asked to inflict a 
punishment that would be a warning. Two witnesses were called 
who proved the facts, as stated; and the bench sentenced the man 
to a month’s imprisonment, and also ordered him to pay 11s. 
costs, 





THE LATE EpwarD HumpuHrys, EsQ.—With great regret we 
have this week to note the death of Mr. Humphrys, a gentleman 
who for several years past has conducted one of the largest engi- 
neering establishments of the metropolis. In the especial depart- 
ment to which for the last fourteen years he devoted his exclusive 
attention—that of marine engineering—Mr. Humphrys had ac- 
quired for his tirm a reputation which is scarcely surpassed by 
that of any other in the United Kingdom. Very many of the 
magnificent steamships of the British navy owe the excellence of 
their mechanical fitments to his talent and constructive genius, 
and several foreign governments and public companies, at home 
and abroad, have availed themselves of his mechanical skill. Few 
men, indeed, have rendered greater service in modifying, im- 
proving, and economising the arrangements of the marine engine 
than he whose decease we deplore. Mr. Humphrys was veritably 
a self-made man, commencing at the very base, as it were, of the 
profession to which he was devoted ; he had raised himself by 
unflagging study and incessant exertion to its summit. There is 
very much in the story of the prosperous career of the deceased 
gentleman that is calculated to evoke admiration and to increase 
and intensify that emulative spirit among young engineers which 
is so essential an element in promoting their advancement towards 
the goal of professional success. Mr. Humphrys knew no such 
word as fail. With him to attempt was to succeed, whilst prac- 
tical difficulties and mechanical problems were but as priaed om 
to induce to greater exertion. Few men possess readier mental 





resources in seasons of anxiety, or are more fertile in inventing | 


and suggesting means for overcoming obstacles and obviating the 
effects of casualties of a kind incidental to mechanical engineering, 
than characterised the subject of this sketch. He had been 


educated in the school of experience, and had largely profited by | 
Courage and perseverance may be said | 


the lessons therein learnt. 
to have been his motto, and energy the lever by whose aid he 
scaled the heights of fame. 
data as to the early history of Mr. Humphrys, which, however, 
like that of many other eminent engineers, is marked by vicis- 
situdes and tinged by romance. He was bora near Penzance, in 
Cornwall, in the year 1808, but removed at a very early age to 
Bristol. There, after obtaining a rudimentary education, he com- 
menced in a very humble way the actual busiuess of life. He was 
placed in the service of a harness-maker, and 1emained in the 
performance of the modest duties of the post for three years. His 
elder brother, Frank, meanwhile—intended originally for a linen- 
draper—had become an engineer at Bristol, and he induced Edward 
to join him. Both were subsequently engaged in the Dublin 
packet service, but Edward first came to London in 1832. At 
this time he was an ordinary workman—or rather, as it has been 
said, an extraordinary one—and his first essay in a workshop in 
the metropolis was made at Messrs. Mainwaring’s, Lambeth. His 
promotion to the rank of foreman followed speedily, but he left 
Mainwaring’s employment after two or three years, and entered 
successively that of Messrs. Penn at Greenwich, and Messrs. John 
and Edward Hall at Dartford. We next tind Mr. Humphrys in 
the capacity of master engineer at or near Church-street, Lambeth. 
At this place he constructed the first marine engines he ever made, 
and these were put on board the small river boats Swallow and 
Don Juan. for their excel- 





These engines were not rewerkable for 
lence, while, however, a small double-cylinder engine made by 
him for the Polytechnic Institution, was considered an admirable 
piece of workmanship. In 1841 the subjeet of our notice entered 
the service of the Messrs, Rennie as manager, but left it to become 
chief engineer at Woolwich Dockyard in 1850. This position 


becoming irksome, was abandoned in 1852, and after a short stay | 


with Messrs. Nasmyth, of Patricroft, Mr. Humphrys established 
himself in partnershlp with Messrs. Tennant and Dyke at Dept- 
ford. At the <oihindbanenh there the principal works which 
entitle the head of that firm to the greatest amount of com- 
mendation were performed. These have been adverted to, and it 
remains only to be said that Mr. Humphrys died, after some 
months of suffering, at Nice, in the sixtieth year of his age. 


Unfortunately, we have but scant | 
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(From the Times, May 17th.) 

THE following relates to the foreign competition in the iron trade :— 

* Liverpool, May 15th. 

Sir,—The parliamentary returns recently issued at the instance of Mr. 
Laird, M.P., have attracted considerable attention, but do not appear to be 
properly understood in some quarters. It has never been asserted that in the 
article of pig (or raw) iron Great Britain had anything to fear from foreign 
competition either at home or abroad, for it is well known to every one conver- 
sant with the trade that ours is the cheapest market in the world, It is with 
reference to rolled or manufactured iron in the form of rails, plates, girders, 
&c., that the question arises how far the strikes during the last few years in 
our rolling mills, involving enormous wages to puddlers and rollers, and tho 
inflated prices thereby produced, especially in 1864, have led to the resuit to be 
clearly seen on careful reference to the table at foot, extracted from the parlia- 
mentary return. 

“ With reference to Belgium, these returns prove that though we have actu- 
ally been supplying that country with the raw material in the form of English 
pig iron, she has been enabled to send the manufactured article largely into our 
home markets, and, as a matter of course, has competed successfully with us in 
many of the foreign markets. 

“ With our extraordinary mineral resources it is obvious that this state of 
things results trom one of two causes, or perhaps a combination of both: 
either the British workman has, until lately, been requiring a very extravagant 
rate of waxes for converting pig into manufactured iron, or our British rolling 
mills are inferior in construction and our irontnasters deficient in skill, as com- 
pared with their Belgian and French comy . in the pul and pro- 
duction of the forms and sizes of rolled iron required in the present day. 

** The table at fuot shows that during the year 1864— about the period of the 
great strikes—an export trade from Belgium to Great Britain, thathad not 
previously existed, sprang up, while their trade with other foreign countries 
was greatly stimulated by the state of things then existing in our iron trade at 
home. 

“It will seem strange to many who know something of the iron trade that 
in the article of rails alone the Belgians actually sent to England in 1864 and 
1865 some thousands of tons. 

“Some writers in the public papers make light of the idea of serious com- 
petition from any part of the world in this great and important branch of our 
national industry ; but others who, like myself, have had practical experience 
of the extent to which, in the production of many descriptions of manutac- 
tured fron, our British ironmasters are distanced by their continental competi- 
ters, are of opinion that this question cannot be too much ventilated or too 
seriously considered by the puddilers and rollers on the one hand as to wages, 
and by the proprietors of mills and forges on the other, in respect to the 
desirability of increased mechanical skill to enable them to keep pace with 
their foreign riva's. 

“it is a pity to see British capital driven abroad to be expended among 
| foreign workmen while many of our own rolling mills are closed aud the work- 
men starving ; especially is this to be lamented when our very great superior 
miueral advantages, both as respects coal and iron, are admitted on all hands. 

** 1 am, Sir, your cbedient servant 
“Septimus LEDWARD, 
™ BELGIUM, 








*“ EXPORTS OF WROUGHT JBON AND WIRE 





Tons. 
35 
637 
_— 1726 
47.324 63,902 
| sii 2 46 
| 10,961 16,845 
Is4 4069 
38,561 51,325" 


Tons. 
22 
1322 


46,825 


Iron wire.— To 
Kingdom... 
Other countries... .. «- 
Ralls.—To United Kingdom 
Other countries... .. «. 
Sheet or plate irou.—To} 
United Kingcom .. 
Other countries .. 
Wrought iron, other sorts. } | 
—To United Kingdom .. § 
Other countries... .. 


United } | 
pe 740 


8212 
110 
23,132 








** In value the progress will be seen by the foiluwing figures :— 


“EXPORTED OF THE FOUR DESCRIPTIONS ABOVE ENUMERATED, 

To Great Britain in 1862 =... £1177 | To other countries In 1862 ..£543,918 
ai 1x63 1946 a 1863... 664,518 
” Is64 2 Thea ” 1854... 940,108 
“ 1865 - 95,950 1865... 705,697 
“In add.tion to the turegoing de-criptions Belgium exports annusily wr ugut 
iron nziis to the value of £250,000, of which £.0,000 worth come to England 

yearly.” a 











Tue Society OF Enciveers’ Trip To PaRts.—Members who 
| propose joining the council on the lst of June, the day fixed for 
the trip to Paris, are requested to communicate with the secretary, 
| Mr. Harris, at the Society’s offices, 6, Westininster Chambers, 
before the 27th inst. 





* {n the parliamentary return for 1865 these four descriptions are not clas- 
sified. 
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BESSEMER PLANT AT MESSRS. J. BROWN & CO.”’S WORKS, SHEFFIELD—ENLARGED SECTION OF AIR CYLINDER. 
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BESSEMER PLANT AT MESSRS. JOHN BROWN 


AND CO,/S WORKS, SHEFFIELD. 


THE Bessemer process has from the first moment of existence 
received a large amount of attention at our hands, and we may 
safely state that no improvement which has been effected in its 
principles or its details by Mr, Bessemer or others has passed 
unnoticed in our pages. Nevertheless, we have not as yet illus- 
trated the plant actually in use in any of the great centres of 
metallurgical industry in this kingdom. Im this we differ in 
no wise from other English scientific journals, and we believe we 
are correct in stating that the illustrations which we are enabled 
by the courtesy of Messrs. John Brown and Messrs. Walker, Eaton, 
and Co., to lay before our readers this week, are the first 
which have appeared in any English publication, of the appa- 
ratus actually employed by the first steel making firms in 
England. The plant at Messrs. Brown's works is especially 
valuable as an example, inasmuch as it is not only the largest ever 
made, but it embodies every recent improvement, and we feel the 
more pleasure, therefore, in making our readers as fully acquainted 
with it as it is possible for them to become without actually going 
over Messrs. Brown's magnificent works. 

To the visitor capable of appreciating the merits of mechanical 
devices, the converter and its attendant mechanism present 
objects of admiration, whilst to the uninitiated the machinery 
itself must appear to be invested with a great deal of intelligence, 
an idea more readily suggested from the non-appearance and 
silence of the sources of power, the hydraulic pumps and blowing 
engines. The plant is arranged on the following plan: Two10-ton 
converters, each mounted on trunnions, are arranged one at either 
corner of a semicircular pit, and made to turn on their bearings 
in the same plane across the pit. A hydraulic crane, carrying a 
ladle at the end of a radial arm, is placed between the two vessels 
so as to be in command of either. The radial arm of the crane 
sweeps over the semicircular part of the pit, carrying the ladle 
successively over the ingot senile previously arranged in position. 
The ladle is provided with a plug in the bottom, which is lifted 
by means of a small lever attached in front; the molten metal is 
thus run into the moulds and is as readily stopped. Two hydraulic 
cranes are placed beyond the ingot stand for the purpose of re- 
moving the ingots and replacing the moulds. A small tramway 
is laid at the rear of the cranes provided with trucks running on 
to a hydraulic hoist, which, when lifted, are conveyed tu the 
forge. We purpose giving an illustration of the arrangement, 
and shall, therefore, reserve the details until we produce the 
engravings. A man placed above his fellows, in a kind of watch- 
tower, has command of the hydraulic valves, and supplies the 

















| verting vessels, and hydraulic crane which carries 


| casting pit six reverberatory furnaces are ar 


intelligence required to put the cranes, hoist, and converting | 


vessels through their various evolutions. 

After the converter has turned over on its trunnions and poured 
its contents into the ladle, it is turned completely upside down, to 
allow the slag to drain out; it is then made to resume its former 
position, when a man advances to the mouth and throws in a 
basket of coke to keep it warm. When the ingots cast from the 
previous charge are removed and the iron melted in the rever- 
beratory furnace is ready, the huge vessel turns completely 
over once more, discharging its unconsumed coke, then turn- 
ing back to an inclined position, it drinks in the molten 
metal from a shoot leading from the furnace. The iron now 
in the vessel has to go through the process of decarbura- 
tion; the vessel returns to the vertical position and the blow- 
ing engines force a strong blast through the trunnions, and 
subsequently through the fire-clay tuyeres, perforated with holes, 
in the bottom of the vessel. A strong blast of flame projects 
into the chimney provided over the converter. If the spectroscope 
be at hand the spectrum will be seen to be crossed with horizontal 
dark lines, caused by the presence of carbon being driven off in 
the flame, but to an observant eye the point of exit of the last 
traces of carbon can be detected without the aid of the spectro- 
scope if the operation has been witnessed once before. The carbon 
does not appear to go off gradually towards the en s would be 
supposed, but on the contrary, it appears to flash off instantly, 
leaving a flame which .exhibits a pure iridescent spectrum. The 
vessel now swings again on its trunr 
Spiegeleisen, about 14 cwt. to the ton. 











, nd takes its dose of 
he metal is now ready to 
be poured into the ladle, and from thence to the ingot moulds. 
Without any artificial means being employed to produce a perfect 
and homogeneous mixture of the two varieties of iron, by a 
mysterious play of affinities the spiegeleisen instantly diffuses 
itself through the whole body of decarburetted iron, 
metal is produced. A small quantity of meta 














ind Bessemer | 


| yond the casting pit in a house opposite the furnaces. 


is taken from each built in ste 


arge as a test, which is hammered out into a bar and turned 
nearly double when cold. It is also tested for carbon by dissolving a 
few chips in nitric acid, the proportion of carbon being ascertained 
from the colour of the solution. 

On p. 490 we give an engraving of the very fine pair of blowing 
engines employed to give the blast to the two 10-ton converting 
vessels; and on above seetions of the Blowing cylinders. The 
freedom with which the engines silently.breathe the column of 
blast into the converting vessels, and the prompptitude and smooth- 
ness of action with which the vessels, cranes, and hoists, through 
the hydraulic medium, obey the will of the man in the watch 
how well Mr. Bessemer has arranged his 








box, readily show 
de signs. 

The blowing engines are placed each on @ecast iron bed-plate 
about 41lft. long and Ift. 4in. deep, resting oma solid stone foun- 
dation. The steau. cylinders are 50in, diameter and 5ft. stroke, 
with steam long by 34in. wide; the exhaust port is 
19in. long by 5jin. wide, and the bridges 2}in. wide. The slide 
valves are 18¥in. long, with exhaust recesses 10jin. long. The 
valve spindles are Zin., and the piston rods 5in. diameter. ‘ The fly- 
wheel is 14ft. diameter, with a shaft having journals each 12in. 
diameter and 15i The length between ,centres of the 




















song. 





connecting rods is ft. 5in. The blowing cylinders are 60in. 
diameter, they are provided with breathing valves, consisting of 
bands of rubber. The covers are made hollow, and fitted with 





a projection reaching into the inder toa distance of about Sin., 
the projection being made s r than the cylinder, and turned 
to receive an elastic band, which forms the inlet valve. The hollow 
on the cylinder leading to a 
msist of strips of rubber 


















covers re 


ive air from a passage 
vertical } 


je. The deliv ry valves 
extendi: g around the ends of the cy er from one side of the 
inlet passage to the other. A very similar hind of valve is 
employed by Mr. Morris, at the Kent Waterworks, for pumps. A 
band of rubber is placed on a perforated seat, but is fastened by 
means of a clamp at the lower edge. The pistons of the blowing 
cylinders are packed each with two rings of Cuba mahogany, each 
about 2}in. wide. 

Having thus described and illustrated the blowing engines we 
may now proceed with a description of the general arrangement of 
the plant. On page 487 will be found a plan of the furnaces, con- 
i i the ladle. We 
On one side of the 
sed; the four large 
ones are employed in melting the hematite pigs, whilst the two 
small ones are for spiegeleisen. The two 10-ton vessels are mounted 
on trunnions at right angles to the furnaces, and about 40ft. apart. 
The trunnion rings are of wrought iron, about 10ft. Gin. diameter, 
or lft. Gin. larger than the steel ring exhibited by Messrs. Petin, 
Gaudet and Co., at the Paris Exhibition. They are forged solid with 
the trunnions on. One trunnion is bored as far as the outercircle 
of the ring, and turned on the outside, leaving a neck between the 
journal and the ring ; this neck is perforated with holes, and a 
cast-iron hollow ring, with a branch piece on it, is placed over the 
neck to receive the air from the trunnions and direct it to the pipe 
leading to the perforated fire-clay tuyeres in the bottom of the 
vessel, The tuyeres are readily removed and replaced when they 
burn, as they sometimes are found to do. An air pipe fitting over 
the trunnion on the outside of the journal descends below the 
ground and leads to the blowing engines, which are situated be- 
Between 
the engine-house and the pit is situated, in his watch-tower, the 
man who has command of the hydraulic gear. Between the vessels 
and the furnaces is placed the hydraulic tipping gear. Attached 
to the trunnion is a short shaft, carrying a spur wheel gearing into 
a cast-steel rack below. Motion is imparted to the rack by means 
of a piston and rod attached directly to it, and working in a hy- 
draulic cylinder. ur illustration shows one of the vessc!s 
the bottom up. 

A direct-acting hydraulic crane placed in the ce 
carries a ladle mounted on trunnions at the extremity 
arms. The largest ladle with which it is provided is capable of 
ceiving twenty tons of metal, or ten tons from each vesse! 
An elevation i 

















also give an enlarged section of the crane. 
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nions of the ladle are mounted about from the centre, wh 

at the extremity of the opposite arm : ze block of cast iron is 
placed for the purpose of relieving the teral in. 

hydraulic cylinder is sunk into the gr 3 t t 


the cylinder is firmly imbedded in a bh! 
casting surrounds the neck of the cyli r, 1 

en, which is filled in with w i 
hich secures the cy 
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of the crane is shown on p is7. The trun- } 


























ment ; a ram about 2ft. in diameter fits into the cylinder, provided 
with cup leather packing, and is prevented from turning on its 
axis by means of a fixed projecting feather in the bottom part of 
the cylinder entering a planed groove provided in the ram. The arms 
of the crane are hung on a cast-iron centre-piece, turning on asteel 
centre at the top of the ram, and provided with anti-friction 
rollers. A large spur wheel fastened to the neck of the ram gears 
into a pinion, which is actuated by means of « hand wheel from 
above, and in this way the radial motion is obtained. 

The ladle is provided with a worm and wheel for the purpose 
of adjusting it on its trunnions, but the metal is poured froma hole 
in the bottom provided with a fire-clay valve. The vessels are 
lined with pulverised ganister stone, which is very abundant in 
the vicinity of Sheffield, and which is peculiarly adapted to the 
purpose. Two direct acting hydraulic cranes, not shown in the 
illustration, are situated beyond the casting pit for the purpose of 
removing the ingots, &c.; the cranes are of the most simple con- 
struction, a ram,carrying an arm provided with a small traveller 
nearly completes the mechanism; radial motion is imparted by 
pulling the arm around by hand; they are very efficient machines 
and make great dispatch. 

The converting vessels, although called 10-ton vessels, are never- 
theless capable of taking charges of fifteen tons each, one having been 
actually employed with that weight of metal. For the convenience 
of casting heavy ingots, a pit, lined with an iron cylinder, is pro- 
vided in the front part of the ordinary casting pit, extending to a con- 
siderable depth; and above supported on wrought iron girders, a 50- 
ton travelleris placed for the purpose of removing the ingots, &c. The 
traveller is driven by means of a small vertical steam engine and 
endless cord, the engine being situated in one corner of the blow- 
ing engine-house. Beyond the 50-ton traveller and over the vessels 
is also a 10-ton traveller, which is employed in lifting off and re 
placing the bottoms, tuyeres, &c. That the bottoms of the vessels 
may be readily removed in the event of failure of one of the 
tuyeres the bottom or covering plate is fastened on with cottar 
bolts. The fire-clay tuyeres, nineteen in number, and 18in. in 
length, are made taper at the bottom end, and about Gin. in 
diameter. They are placed in a thick cast-iron plate which 
fits over the tapered part, a mould is then placed around the edge 
of the plate and pulverised ganister stone is rammed tight around 
the tuyeres. When placed around the bottom of the vessel a space 
is left between the tuyeres and bottom plate to receive the air. The 
usual blast given is about 15 lb. to the square inch ; in any case it 
must be sufficient to prevent the molten metal falling through the 
tuyeres, for when that occurs the bottom plate is instantly de- 
stroyed. The tuyeres will usually stand about eight charges, or 
a day’s work. The ordinary practice is to use 6-ton charges, and 
one vessel at a time, the other being held in reserve until the one 
in work is disabled. In this way about sixteen 6-ton charges, or 
over ninety tons of metal is poured in twenty-four hours. - The 
blast engines deliver the blast into an air vessel lying horizontally 
under the floor of the engine-house, provided with an escape valve 
above the floor. The vessel is about 35ft. long and about 8ft. dia- 
meter. The hydraulic pumps for giving power to the cranes work in 
connection with an accumulator, giving a pressure of about 400 Ib. 
to the square inch. The hand wheel on the crane shown in our 
engraving was originally applied, but it was not found to give 
sufficient speed, and it has therefore since been replaced by a 
winch handle and gear. 


THE FRENCH INTERNATIONAL EXHIBITION. 

WE referred in our last number to'that comprehensive 
and complete official organisation which, resting mainly, as 
its triple pedestal, upon the Ecole des Mines, the Conser- 
vatoire des Arts et Metiers, and the Administration des 
Ponts et Chaussées, has enabled France to show to the 
world the grand and instructive display, by models, maps, 
and every other form of illustration, what she has done in 
these, her later days, in the way of civil and mechanical 
engineering. Unless she had possessed these long-settled 

umd by experience improved—brain centres, all the 
might of her potent governmental executive would have 
been as powerless to have brought forth what she has ex- 
hibited as it would have been in the splendid days of 
power and of public works of Louis Quatorze, or in those 
later ones which succeeded, when, in the spring time and 
eagerness of his intellectual vigour and glory the salutary 


despotism of Napoleon the Great supplemented the 











anarchy of the Revolution. 
Civil engineering as a profession exists in very different 
ms in France and in England, though the differences, 
exact exami n of the facts, will be found to be 
} much less in the general outlines than in the completeness 





with which these have been filled in in the former country 
wed with the slovenly want of syste:atisation in 
rone. “As with us, soin France, there is a large 
ed hres—men in private practice 

any relations with Government except those 
contact with the directive authorities as 
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respects works, proposed or in hand, necessitates, and 
amongst these there are many gentlemen not only of 
deservedly high eminence for what they have done, but 
possessing the opulence which is or ought to be one of the 
rewards of well-directed labours. But in the Administra- 
tion des Ponts et Chaussées the Government possesses a 
large effective force of engineering ability—a sort of engi- 
neering regiment, with its personelle of various grades and 
classes ofungenieurs-in-chef, ingenieurs directeur, ingenieurs 
ordinaires, tenducteurs de 1*., 2°., 3°., 4°. classes, conducteurs 
auviliatres,yemployés  secondaires, contremaitres, &e., to 
which the execution of all public works, properly so-called, 
ie., all thoséexetuted at the direct cost of the State, are 
confided. “Besides: this, its direct and more ostensible 
function, the Administration des Ponts et Chaussées, is 
charged with thé responsibility of advising and technically 
directing the movements of the executive upon all occa- 
sions on which such advice is asked for, and of acting 
spontaneously in the way of suggestion whenever it may 
seem fitting to the heads of the administration thus to take 
the thitiative with the Minister of Public Works, or other 
organ of the executive. 

Now to all this we have a dim sort of semblance in our 
rather chaotic engineering existences in Great Britain. 
The life and soul as well as the strong right hand of our 
English engineering, wherever over the world it is active, 
lie in our engineers of private practice. They fight their 
way somehow to eminence and to trust, and become wealthy, 
aud whether it be striding over prostrate foes along 
the corridors of the House, or in the office, or directors’ 
meeting,asthe adviser—notalways wisely—of the capitalist, 
or in the field, or as the strong-willed and nottobe gainsayed 
commander of an army of navvies—in the result we have 
much to show, and much as a people to feel grateful to 
and proud of them for. In the inceptive steps of their 
undertaking these men come in contact not only with 
Governwent itself in Parliament, but with certain special 
and assumedly technical offices of Government, the Board 
of Trade in its railway department, the hydrographer’s 
department of the Admiralty, the Trinity House, &c. At 
a later stage their works, when completed, must be sub- 
mitted to the supervision of certain assumed technical 


officers of Government, and must pass certain, often arbi- | 


trary, and now and then, by consequence, absurd legislative 
conditions, Act of Parliament engineering, which, by the 
very nature of things, must sometimes come to the fix of 


requiring the square plug to fit the round hole, where the | 


fitness of the plug or hole can only and ought ever to be 
decided, not by enactment, but by the direct and imme- 


diate judgment and decision of capable and responsible | 
engineers. Still later, if by some mishap his works come to | 


grictin such a way as to be supposed capable of damaging the 
Heges or the republic, the English engineer once more 
comes in contact—and in the most unpleasant of all ways— 
with the functionaries cf our Government offices. The 
most unpleasant, because here his own reputation—and with 
that all dear to him—the money of his employers, the 
ultimate market value of their property, the nature of the 
evil has to be explained to the outside world, and that of 
the remedies (if any be called for) which shall be applied— 
are all at the mercy of a commission or of a report, ema- 
nating from persons whose truth and desire to do what is 
just and right may not be disputable, but in whose 
technical knowledge the British engineer in practice has 
no confidence, and over whom he feels that in the event of 
an ignorant, or unwise, or unjust decision or report he has 
no grasp—above whom in official quarters he is conscious 
there exists no high and controlling technical authority. 


Thus, as is evident and well known to the profession | 


itself, the fact is very far from the theory supposed to rule 
supreme in all quarters in England, that there is no 
“Government interference.” ‘ Private enterprise” is not 
all free to do as it likes, nor is it fitting that it should be 
so, where other men’s property or that of the public are to 
be enterprised with; only it would be well if the inter- 
fering bodies were provided with adequate knowledge and 
a skilled controlling head. 

All works not the ownership of private individuals, or 
associations of capitalists, in France are public works, in a 
more direct sense at least than they are in England, though 
it would be a mistake to assume—as is probably often done 
by Englishmen whose knowledge of France extends from 
Boulogue to Paris or so, and who declaim against centrali- 


sation—that all provincial, municipal, and communal | 
works of improvement in France are done out of the State | 
purse, and directed, to every brick and stone, from Paris. | 


In England our public works, commouly so called, consist 
of local works in the country or in the cities or towns, 
locally managed and paid for by rates or taxes, and 
except as being subordinated to certain statutes, Xc., 
but little interfered with by Government or by any 
but local governing bodies. This no doubt has many 
advantages, but it has some serious evils. The bad 
engineering aud laying out, as well as condition, of 
many of our highways—the swampy flooding of great 
tracts of bottom land, the squalor and ill-health of some of 
our great cities, and the general want of all architectural 
dignity and large-eyed improvement and embellishment in 
all—aye, even in London—are in great part attributable to 
the existing system—or want of it—which leaves such 
works to the undirected and unstimulated energies of 
small men, locally employed in small offices, county and 
borough surveyors, and the like. But we must not digress 
too far. We may say more on that when we shall recur to 
the streets of Paris—Lutetia, whom the Emperor found 
clothed in old, rent, and unseemly rags, and will leave in 
new and royal robing. 

Our public works proper are those which the State 
directly inaugurates, and for which Parliament, moved by 
the executive, directly votes money. Such are our break- 
waters and harbours—not much besides, unless Govern- 
ment docks and dockyards be included—for coast defences 
and fortifications are of the military engineers alone, or 
ought to be so. Well, for the design and control over the 





| fession. 


this or that department, and for a time has it all his own 
way; perhaps—as in the instance of the late Mr. James 
Walker—the time may last as long as that of the engineer 
himself. While it does last, be it long or short, the engi- 
neer himself is in reality a sort of fragment of an irrespon- 
sible Pontset ChaussGes—occupies in certain aspects, and on 
some occasions an anomalous, and, as has happened now 
and then, an unfair position as respects the rest of his pro- 
If he makes a blunder—for no man’s judgment 
(the grand court of appeal im the decision of all great 
engineering works or operations, be it remarked) is 
infallible—if he makes a harbour that proves a sand or 
shingle trap, or a pier that a storm, which meteorological 
departments certify to be “unprecedented,” sweeps away 
in a night, or merely drains the nation’s purse, for some- 
thing like the Caledonian Canal—of no adequate use— 
Parliament has to rest content with the assurance that 
Government consulted the ablest man they could find, and 
that in any case the House may rest assured that the bill 
for the damages will be much less heavy than honourable 
members, and especially the honourable gentleman oppo- 
site who has asked the question, are disposed to believe. 

“The ablest man they could find ”—perhaps so—for we 
will not suppose that influence, or political or other con- 
nection, or engineering M.P.-ship, or the like, ever influ- 
ence the judgments of British departments in their search 
for “the ablest man ”—but we ask, who are “they ” who 
found the ablest man ? Who actually was the Diogenes who 
carried the lantern in the anxious and exhaustive search ? 
Were this pushed hard and home now and then by a 
member of the House, with nerve and tact, and yet inde- 
pendence enough to extract a clear and straightforward 
answer, the reply would generally have to be—no one. 
The “ablest man” was picked up upon chance; other 
people—did not all the world—say he was so? How 
could the department know better than other people? 
That is exactly it; our executive has no technical adminis- 
trative department of wide embrace and full responsi- 
bility, and hence it has no advice, and is obliged to act 
haphazard in such matters. To afford such—nay, not 
only that, but to present the man in propria persona—is 
one of the functions of the administration of the Ponts et 





Chaussées in France. We do stagger through as we 
| are—one way or another; and the man at the Government, 
or other “existing state of things,” side of the hedge will 
add, ‘“‘and we make but few blunders after all.” Not 
many upon a great scale certainly, because the chances for 
their occurrence at all are but few, and not many upon a 
minor scale that get to be seen in daylight; but the mis- 
takes and mistits do occur much oftener than other people 
think, far oftener than the tax-payer would like to know, and 
would turn up more frequently were there more men in 
the House of the Seeley type, who, when they have got 
a pig by the tail won't let it go until it is dead. But 
there are other functions of Ponts et Chaussées not a 
whit less useful to the body politic, though they touch, or 
seem to touch, more closely upon the liberty of the sub- 
ject to do what he likes with his own. 

Our Parliamentary plans of—let us say—railways, go by 
law—i.e., by order of Parliament, which is its equivalent 
to the Board of Trade, there to be pigeon-holed in eternain, 
unlessa Royal Engineer’s military officer of the department 
calls for one of them to fix the place of some accident that 
may have occurred to a train upon which he is directed to 
inquire and report to the department with a view to 
nothing further being done, for the department has 
marvellous powers of inquiry, but none at all to follow 
that up by doing anything—Bacon’s maxim, that “ the 
end of council is decision—that resolve may vent itself in 
action,” was and is forgotten or omitted in the legislative 
| powers under which that multifarious “* Department” 
functionises. But the French railway plans go before the 
Ponts et Chaussées, not to be red taped and shelved, but 
to be examined, considered in all their aspects, national, 
provincial, municipal (strategic indirectly, for that goes 
elsewhere for consideration), fiscal, and constructive. 

The plans of the works up to a certain point, the 
quantities, the estimates, all come into consideration to a 
sufficient degree, but not more, or more inquisitorially, and 
| with a view to deciding before the works go on, that they 
are generally such that through the project itself, or through 
the works for its being carried into etiect, that ‘‘ xe a 
lica ulla detrimenti caperet.” The Board of Trade is 
supposed to do this, to the extent of seeing that the water- 
| ways for the drainage and river courses of the country are 
not interfered with, but no more. But a British engineer 
may, at the alleged urgency of one Government depart- 
' ment, unchallenged by any other, construct a single work 
upon a line of railway of so expensive, and so needlessly 
expensive, a character that the shareholders’ property in 
the concern shall, by it alone, be made worthless, and there 
shall not only be none to say him nay, but none with the 
requisite information, and in possession of adequate power, 
above suspicion of partiality, and whose duty it shall be 
first to ascertain, and then to warn the capitalist of the 
financial effects that must follow upon such and sucha 
design for works if carried out. 

This is another function, then, of the Ponts et Chaus- 
sées, and had we some such rea/ity in place of its sham _re- 
semblance at the Board of Trade in England such scandals 
as the last year has produced in our railway world would 
at least be rarer. As to economy of capital, it is beyond 
computation or guess what sums are uselessly squandered 
amongst us on the execution of works, some of which, at 





| least, a better system might save; nor can the skilful and 


effective economy exercised under the existing system of 
control in France be overrated. 

It is quite true that the beginning of the present order 
of things as regards the execution of railway works—and 
more especially of earthworks—in France was derived from 
Eagan Locke and Mackenzie taught France as to exe- 
cuting earthworks. What we had found out for ourselves, 
and amazed the officers both of the Corp de Genie and of the 











Ponts et Chaussées of that day (1830) by executing, with a 


executive of these public works by contract some one or | profit to the contractors of 150 per cent., the earthworks 
other of a few of our more eminent civil engineers are | of the fortifications of Paris, now all verdant and looking old 


chosen. 


One man now, then another, gets to be adviser to with lichen-grown stonework, at a price of three francs the 





cubic metre ; the wagon and locomotive on rails being sub- 
stituted for a string of hands carrying baskets of deblais 0 
their heads, But the lesson, like every other learnt by this 
clear-sighted and order-endowing people has been improved 
upon, and the very least that can - said of their railwa: 
recent works is that, under circumstances of equal dif, 
culty, the economy of their works as to design is far before 
most of our own, the materials and the workmanship at 
least as good, and the final style of finish of the works 
— , and of the decoration where decoration is called 
or—and that is everywhere in relation and proportion to 
the occasion—superior to ours, Economy shows itself jn 
many ways to the’mere first-class passengers on a railway 
While the banks upon the sides of the cuttings of even our 
metropolitan lines are consigned to couch grass and 
weeds where ground is everywhere so valuable, and 
where the sunshine of a southern aspect bank would be so 
doubly valuable in our murky climate, one sees through 
many tracts of France the banks carefully terraced and 
sown with that valuable and most prolific of fodder crops, 
perennial “ Lucerne,” mown sometimes five times in the 
year; in others, as in Normandy, large southern banks are 
planted with strawberries, and both crops yield a hand- 
some retarn in rent to the companies for the otherwise 
useless ground occupied. In England such a proposition 
would be met and negatived probably at once by some 
such objection as that accidents might arise by admitting 
working people to the banks, or the banks themselves da- 
maged, causing slips, and the risk thus of loss to the com- 
pany greater than the prospect of return; as though fore- 
sight and orderly arrangement could not guard properly 
against all this. j 
These are some, then, of the uses of the Ponts et Chaus- 
sées in France, a body of which we have already talked a 
good deal in relation to this Paris Exhibition, and shall 
have to say a great deal more. Its persone!/e, its staff, eon- 
sists, not of soldiers or military engineers, but in its high 
commanding grades, of men the most eminent in various 
branches of applied and theoretic sciences, and for practical 
constructive skill, that France possesses, Frenchmen re- 
pose confidence in their views and decisions; even French 
civil engineers in private practice do not commonly object 
to their proceedings, nor venture to question the genuine 
and practical character of their administrative ability, 
Why is it that in England the petty simulacrum of such a 
body as is found in the railway pe eres of the Board of 
Trade is held in disesteem by every private engineer; its 
interference most jealously avoided, and its decisions often 
the subject of acrimonious discussion, not unfrequently of 
ridicule? Simply because with that slovenly, unorderly, 
half-and-half way with which everything is settled amongst 
us—bowing to existing interests rather than looxing stead- 
fastly at the object to be attained—averse from all * demo- 
litions,” moral or material, preferring a putched-up old 
edifice more majorum, as a makeshift to half-answer its 
purpose, to a new one fitted from the foundation stone to 
its use. We thought proper to manufacture our sham 
Ponts et Chaussées out of a detachment, and a constantly 
shifting one, of Royal Engineers from Woolwich barracks, 
These gentlemen, however well educated they may be in 
their own specialities—which are much more those of 
destruction than of construction, however bright and 
intelligent they may be by nature, as many of them are— 
however well based we may give them credit for being in 
some branches of abstract or of applied science, know 
themselves, and are known by all British civil engineers, to 
be utterly ignorant of railway or of any other class of 
civil engineering or construction, as practical realities, and 
hence English civil engineers have always felt doubtful of 
their views, and anxious only to escape out of reach of 
them as soon as possible. It has not been prejudice 
merely, of which there may have been some, or mere profes- 
sional jealousy, which would not have been quite groundless 
under the circumstances of the case, but the irritating 
consciousness that incapable men were placed by power in 
the false position to control the capable. That has prac- 
tically made and kept the railway department of the 
Board of Trade a nullity. This is true notwithstanding 
the fact that one or two officers of Royal Engineers who 
have been fora length of time connected with it, have 


had opportunity, previous ability, and knowledge, 
and sufficient energy and godt for the calling to 


have at length learned enough perhaps to fit them 
individually for forming sound opinions upon the very 
limited class of railway subjects which can come before 
them as officers of that department of the Board of Trade. 
In thus endeavouring to sketch in a somewhat desultory 
manner the immense value to the country of France of a 
genuinely skilled and efficient controlling and originating 
engineering department in the State—and as the comple- 
ment of what we pointed out in our last impression as to 
the importance of an originating power in every civilised 
executive—we have had in view what we venture to believe 
would be for our immenseadvantage as a nation, namely, the 
organisation amongst ourselves of a department of our own 
Government of a character as nearly resembling the Ponts 
et Chaussées, as mutatis mutandis and holding in view all 
the conditions of the respective countries might be prac- 
ticable. We are quite prepared to find such a proposal 
met with prejudice, probably treated with ridicule—yet it 
will make its way, though not perhaps just at once. 
These, then, are some of the things that an Administra- 
tion de Ponts et Chaussées can effect. Let it not be sup- 
posed that we overrate its powers. There is much that it 
cannot do, It cannot, for example—nor could all the 
ablest engineering intellects of the world if in council 
assembled —always predict or prevent accident, or even 
disaster, in the progress or use of great engineering works. 
An example of this has startled France only within a few 
days, but we must reserve that for another occasion.—R. M. 





SoutH Kenstncton Museom.—Visitors during the week ending 
25th May, 1867 :—-On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., 13,353; on Wednesday, Thursday, and Friday, 
admission 6d., from 10 a.m. till 6 p.m., 1968; National Portrait 
Exhibition, by payment, 2555; total, 17,876; average of corre- 
sponding week in former years, 11,464; total from the opening of 
> museum, 6,728,158. 
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AGRICULTURAL AND AMERICAN MACHINERY 
AT THE PARIS EXHIBITION. 

Ix our notice on this subject last week we had not space 
or time to touch upon the farming traction engines, of which 
there are several first-rate specimens, and in which depart- 
ment the progress made since 1562 1s very marked. At 
the Great Exhibition of that year we think Messrs. Aveling 
and Porter were almost the only firm exhibiting an engine 
which, whilst it was capable of moving itself and a heavy load 
over any tolerable road, or even tield; was also fitted for 
driving machinery as efficiently as any portable engine. 
Now there are—besides one to which we alluded last 
week without being able to speak well of it—no less than 
five firms showing this class of engine with very perfect 
arrangements, some of them having a second engine in 
the park or at Billancourt, in addition to that which they 
exhibit in the shed. In workmanship we confess we see 
very little to choose between them, it 1s only in the details 
of their construction that there is room for comparison, 
and as most, if not all, have been already illustrated and 
described in Tae ENGINEER, we have not much opportunity 
forremark. In the field of traction engine makers we must 
give the first place to Messrs. Aveling and Porter’s engine; 
they only exhibit in this class, but in it they certainly ex ibit 
worthily; opposite them Messrs. Garrett, of Leiston, have 
a fine engine with Aveling’s pitch chain driving gear. The 
wheels, however, are not al east iron, as in the case 
fo the latter engine, but have wrought iron spokes cast in 
the boss, as is the case with all the other traction engines 
in the shed, and supporting a cast iron tire. Clayton and 
Shuttleworth’s, and Ransome and Sims, traction engines 
are both driven with two speeds by gearing, the engine 
of the latter firm having the steering handle behind; 
Clayton and Shuttleworth’s engine has two cylinders and 
wrought iron wheels, and is a very fine specimen of its 
class. Fowler’s large clip drum engine, mentioned last 
week, completes the category of these machines, and cer- 
tainly, if any one wanting a good engine finds it impossible 
to please himself amongst them, he will be some little time 
before he is satisfied. 

Amongst the many exhibitors of smaller agricultural 
machinery at the lower end of the shed we find Messrs. 
Bentall of Maldon, and Aimes of Bradford, Samuelson of 
Banbury, and Coleman and Morton; whilst quite at the 
end of the implement part come Ruston and Proctor with 
two of their plain but excellent portable engines, one of 
8-horse power,> and a two-cylinder 10-horse, No. 1084, 
For simplicity, where engines are going into inexperienced 
hands, no better model can be adopted than that which 
dispenses with many of the modern improvements, though 
omitting nothing in the finish of the parts. It must, how- 
ever, be borne in mind that some at least of what are de- 
cided complications are also decided savers of fuel, and the 
advantages or disadvantages must be weighed by each 
purchaser according to the circumstances under which the 
engine is to be employed. 

Though scarcely an agricultural, and certainly not an 
engineering exhibit, we must not forget to mention two 
model stables, with almost all the fittings in iron or tiles, 
by the St. Pancras Ironworks Company and Musgrave 
Brothers, of Belfast. They look vastly fine, and the French 
are greatly taken by them, particularly as the stalls are 
craftily baited with the names of Gladiateur and other 
French winners. Perhaps there is scarcely anything the 
Gauls are prouder of just now than their success on the 
turf. 

We have now arrived at the end of the shed in which 
there is an exhibition of Indian products in agricultural 
matters, and raw woods, &c. The first does not come 
within our province, and the second will be better com- 
mented upon hereafter with the aid of an excellent report 
now before us, by Mr. J. Webber, on some of the forests of 
northern India. 

The principal American annexe immediately adjoins our 
agricultural sheds, and since its completion a door has been 
opened between the two, so that it now forms, as it were, 
a continuation of the same building, though not quite so 
high or so well lighted. The first exhibits on the left on 
entering it are those of weighing machines, by Messrs. 
Howe of Vermont, and Fairbanks of the same place; and 
opposite to them is a very dilapidated piece of machinery, 
which looks as if, disgusted with the whole affair, it was 
hiding itself in a corner. It would be, if placed in posi- 
tion, a steam stone-cutter, by Mr. Wardle of New York; 
but as it is at present it cannot be said to be anything by 
anybody. We next come to Ericsson’s air engine, appro- 
priately employed in compressing air for Dabol’s fog 
signal. As the latter is not working just at present we 
will venture to approach it. The arrangement of the 
Eriecson engine here exhibited is one which we believe has 
now become very common in the United States, and very 
useful where but small power is required. It has a hori- 
zontal single-acting cylinder, within the trunk piston of 
which is the air-pump. Both pistons make their out-stroke 
simultaneously, but the in-stroke of the air-pump piston is 
made with much greater velocity than that of the working 
piston, driving before it a chai of air for the next out- 
stroke of the working piston, which is heated by circulating 
round the fire-box placed at the rear end of the cylinder. 
The principal objection to this form of engine is, that 
having only an out-working stroke, and having to compress 
the air for its feed on the in-stroke, a heavily weighted 
fly-wheel has to be used in order to store up the power of 
the out-stroke and transfer it on the in-stroke to the air 
piston, besides taking the entire work of the engine whilst 
the working piston is making its idle in-stroke. This en- 
gine is nominally intended to work at 15 Ib. per inch on the 
piston, but practically has not much more than a third of 
this pressure; the piston is 18in. diameter, driving a 10in. 
uur pump for the fog horn, which does not require more 
than 15 Ib. to the inch itself, though the ratio of the areas 
of the cylinders is as 3} to 1. The consumption per horse 
power of this engine is not stated, but is admittedly more 
than 6 Ib. per horse power per hour, and the Rumford 
committee have placed it as high as 15 1b. per hour. Be- 
sides this engine and Shaw’s in the park, there is another 





hot-air engine in this shed called Roper’s patent; as it is 
not intended to work it we shall be unable to pronounce 
on its merits, but it seems to be intended for using the 
products of combustion directly, but without most of the 


practically employed. 

The next object worthy of notice in this building is an 
American reaper with a very simple and, as would seem, 
effective sheaf deliverer, called M‘Cormick’sautomatic sheaf 
delivery. We fear it would be impossible clearly to de- 
scribe the way in which the peculiar motion is effected, but 
it is sufficient to say that the rake arm, whilst making a 
complete vertical revolution, is so turned as_ to 
cause the rake, when in contact with the corn, to 
make a quarter of a horizontal circle, thus sweeping the 
sheaf out sideways fram the machine. Next come the 
implements of the New York Clipper Mower and Reaper 
Company, and two reapers of most elaborate finish, with 
the well-known name of W. A. Wood upon them. The 
Americans have not exhibited a great variety of agricul- 
tural machines, but what they have sent are very perfect 
specimens; their stand of heavy wooden ploughs, how- 
ever, looks rather behind the age. We now come to some 
reminiscences of the great civil war. On one side are 
ambulances that have evidently seen service, on the 
other side a baggage wagon, exhibited, we suppose, by its 
maker, Mr. Comstock, and still in tclerably good case, 
though it bas been in active service for four years and 
nine months; followed Sherman’s army through every 
campaign, travelling 4160 miles, and only costing seven 
dollars for repairs. It isa strange contrast to the gaudy 
street railway car—elaborate in its fittings and decorated 
with landscapes on its outside panels—at the other 
side of which a farmer’s wagon is displayed, rather small 
to our ideas, and offered for sale for £40. Whether it was 
made by Mr. Peter Shuttler, of Chicago, U.S., or not we 
are ignorant, but within it is a photograph of that gentle- 
man’s house, and a statement that it cost him 250,000 
dollars (£50,000), and that he emigrated from Germany in 
1844 without capital. We presume the moral to other 
Germans is, “ /to tu et fac similiter.” The remainder of 
this building is occupied by two exhibits representing the 
extremes in size of the mechanical art, viz, the great 
American locomotive and a collection of sewing machines. 
As we have drawings of the first in preparation we shall not 
now enter on its description; but we cannot leave America 
—as represented in the park—without a glance at a class 
of me te which, springing from the peculiarly fertile 
American genius, has played no small part in the social de- 
velopment of the age. Here as elsewhere it is no easy task 
to discover real novelty. Wheeler and Wilson have an 
arrangement for working button-holes on their ordinary 
machines—the plate to which the work is fixed being 
moved forward by a screw instead of the usual feed motion 
for other kinds of stitching. In the next stall is a 
machine especially for button-holeing, by D. W. G. 
Humphrey, exhibited by the Union Company, of Boston, 
U.S. Its chief peculiarity is the manner in which the 
feed is accomplished. Whilst working down the straight 
part of the button-hole on one side (we are now speaking 
of the large holes in tailors’ work) the ratehet whee! which 
gives the motion is moved onwards two teeth at a stroke, 
but when the semicircle at the end of the hole is reached, 
the catch moving the ratchet has its motion ingeniously 
doubled, so that for each two teeth that it did cover it now 
takes four, making two reciprocations in the same time 
that it previously occupied in making one. Its stroke, 
however, is not evenly divided, for it takes alternately 
three teeth and one tooth, the object of which is to give 
the different motions required for sowing the outer and 
inner edge of the hole. The plate holding the work which 
receives its horizontal motion from the ratchet wheel above 
described is guided by a pin moving in a slot in the table 
of the machine. This slot is straight for the distance re- 
quired for the formation of one side of the hole, then takes 
a semicircular curve, during which the speed of motion is 
doubled, as stated, and from the end of the curve again 
assumes a rectilinear direction for the formation of the 
other side of the hole. A highly ingenious stocking- 
knitting machine, Lamb’s patent, is placed in the centre 
of the room. It produces the ordinary knitted stitch 
with at least as great regularity as the common knitting- 
needle, and it is stated that with it a pair of long 
stockings can be completed in an hour. It is worked 
by the hand, and not with a treadle, as in rounding 
the heel, &c., many motions require to be given in which 
the action must be reversed without the performance 
of a full revolution. In the Florence sewing-machine, 
and some others exhibited, though of excellent manu- 
facture, we did not perceive any peculiar novelty. 
Elias Howe, the inventor of the first lock-stitch machine, 
exhibits under a glass case his first essay in sewing 
machines, finished on the Ist March, 1845, and beside 
it two or three specimens of his machines embodying all 
subsequent improvements. The last of these, introduced 
about six months ago, is a simplification of the detent 
apparatus between the reel of thread and the work, which 
effects a saving of trouble in putting on each fresh thread. 
The plan hitherto adopted to give the required strain on 
the thread as it is drawn to the work has been to pass it 
through a number of holes in a spring resting on a plate 
at the top of the machine. Instead of this the thread is 
now passed round a small sheave or pulley, the groove 
of which bears some resemblance to the celebrated clip- 
drum in agricultural machinery. The motion of this 
pulley is retarded at pleasure by a screw fulfilling the 
same functions as the spring without the trouble of thread- 
ing through a number of holes. Mr. Howe has also intro- 
duced a spring in his shuttle for regulating the speed of de- 
livery of the thread when the bobbin is full. Mr. E. B. Howe, 
brotherto the last inventor, is alsoan exhibitor, and has intro- 
duced some special improvements of his own. Instead of 
driving the shuttle from one end only and having a hook on 
| that end fastened on to the driver, he introduces a copper 
| hook at the other end of the driver coming round to catch 
the front end of the shuttle, thus dispensing with the hook 
which used to be attached to it, and which, it is stated, was 





precautions adopted by Shaw to enable this system to be | 


lidble to wear. He also makes one of the guide bars 0° 

the driver movable, allowing the groove in which it moves 
| to be narrowed as the working parts wear. We are sur- 
| prised that these machines should ever have been con- 
structed without such an arrangement, so common in all 
large mechanical works. There is one further modification 
in this machine worthy of note ; it appears that in stitch- 
ing stiff fabrics the needle is often liable to be bent a little 
out of the groove recessed for it to allow of the shuttle 
passing, so that it not unfrequently is brought so far for- 
ward as to come in contact with the shuttle. A guard is 
now provided having a motion transverse to the course of 
the shuttle and pressing back the needle at the instant of 
the passage of the former. 

With these minute, but far from insignificant, machines 
must terminate our ral notice of American exhibits 
outside the main building. Although our Brother Jonathan, 
impeded by the great distance which his wares have had 
to travel, has sent but a very small quota to Paris, he has 
made an admirable selection in what he has sent. We 
doubt if any nation in proportion to the amount of its ex- 
hibits shows more elaborately and really well-finished work- 
manship, and certainly none has the imprint of vigorous 
inventive genius more clearly marked on its productions. 
Almost every machine and engine exhibited in the main 
gallery by the United States has some special peculiarity 
stamped upon it which, whether it be really an inven- 
tion or improvement, or only a questionable modification, 
at least shows the extraordinary activity of North Ameri- 
can thought. With the building which we have just 
quitted terminates any engineering interest in this south- 
western quarter of the park, so that we have now in our 
rather discursive articles given some idea of what is con- 
tained in the western half of the Champs de Mars. It is 
true that we have passed by two or three buildings be- 
longing to Italy, and as many to Turkey. The latter con- 
sist of a Turkish bath without the hot air, a harem with- 
out the ladies, and a mosque without the “ true believers.” 
Two of Italy’s buildings are unfinished, but some fine 
blocks of marble and clay statuettes clustered round the 
principal one lead us to suppose that it is intended for a 
gallery of art. A furtive glance into the other, which 
resembles an overgrown sentry-box, displays some 
bottles of wine. The third Italian building, which is 
open, is an exhibition of agricultural products and 
models of agricultural implements, none of which are 
worthy of remark. On a table in the centre of the 
room is a rude model representing a clumsy wooden adap- 
tation of the Fowler balance plough, whilst a kind of 
pictorial map, on which a regular balance plough is 
designated as Howard's, is represented as being drawn by 
oxen, a team working on each headland with a rope to the 
implement passing round an anchored pulley so as to haul 
it backwards and forwards between them. A considerable 
space is occupied by wooden trays and pigeon-holes, ex- 
emplifying somebody’s system of rearing cocoons. An 
exhibit clearly displaying the various stages of this in- 
teresting culture as i in Italy would doubtless 
have been attractive to many visitors. Close to this 
building is the only other boiler-house besides the English 
one in this quarter of the park. It is by a French house, 
MM. Duez fréres, boilermakers, at Fives-Lille. They 
are principally employed in supplying steam to the 
American section of the machinery gallery. They 
are on the elephant or Bouilleurs system, so much in use 
on the Continent; but in this instance tubes have been in- 
troduced into the upper or steam boiler through which the 
products of combustion pass after having traversed the 
lower boilers. On leaving the tubes the gases are again 
conducted along the space beneath the upper and above 
the lower boilers, so that they traverse the whole length 
of the apparatus four times before reaching the chimney. 
The system is denominated that of M. Jules Lecherf, civil 
engineer, and numerous advantages are of course claimed 
for it, but we can see nothing particularly advantageous in 
the arrangement. Writing as we are at the end of May, 
it would certainly not be correct to say that the Great 
French Exhibition is completed, but we must admit that 
little now remains to be done, and that the effect of the 
whole scene is most striking and attractive. It cannot be 
said that any part of the building or park is actually 
crowded except the grand circle round the restaurants, 
which is the favourite promenade ; but the number of 
visitors now that the weather has become fine, and the 
Parisians are taking to it, is really enormous. It is, how- 
ever, curious to observe how small a proportion of the 
visitors seem to be attracted by the really instructive 
departments. 





“THE Derby,” 1867.—Time as taken by Benson’s chronograph: 
—Start, 3h. 52 min, 20 sec. ; arrival, 3h. 55 min. 12 sec.; duration of 
race, 2min. 52sec. Time last year, 2 min. 49 sec. 

CARLINGFORD LouGH Bar.—A hopper steam barge, constructed 
to carry 180 tons, has just arrived in the Lough of Carlingford, 
which is situate about six miles from Newry, for the purpose of 
assisting in the removal of the obstruction to the navigation caused 
by the above-named bar, which consists principally of stiff clay 
and boulder stones. The barge was built at ges | Simons 
and Co., for the Carlingford Lough Commissioners, and will be{used 
in the removal of the materials takenfrom the sea by the Hercules 
and a powerful steam dredger, the Grenore, built by that company 
at a cost of £12,000, and which is capable of lifting 2000 tons per 
day. The new barge, which is propelled by a screw, with an en- 
gine of 30-horse power, is intended to convey the excavated 12a- 





terials from these vessels into deep water, where by the opening of 
a false bottom they can be readily deposited, and this operation 
will be commenced with the least possible delay. There are also 
at work two other iron hopper barges without steam power, each 
of 100 tons burden. The object of the commissioners in the first 
instance is to secure a cut through the bar of 14ft. depth at low 
water spring tides, and 300ft. wide ; the second portion of the 
work will complete a channel of 21ft. deep and 600ft. wide, thus 
immensely enlarging the facilities of the navigation for vessels of 
heavy tonnage. With all the mechanical appliances fully brought 
into action, hopes are entertained that the first portion of the work 
will be completed in a satisfactory manner in the month of October. 
The second portion of the project will be undertaken in the fol- 
lowing season. The removal of the bar will render Carlingford 


Lough a first-class safety harbour, so much and so long needed on 
the north-east coast of lreland, and will, no doubt, effect the saving 
of life and property to an incalculable extent. 
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already made, a cellarage for beer was designed, the height of 
which, from ground level to top of columns is 13ft. 6in., 
as will be seen by the longitudinal section. There are be- 
sides this cellarage, which occupies about four acres, seven 
acres more at the goods’ stations, devoted to the same purpose. 
In order to economise the space in the cellarage under the 
terminus, cast iron columns about 12in. diameter have been used 
instead of brick piers. These columns are put upon brick piers 
capped with stone. The columns are in rectangular lines 14ft. Sin. 
centres, the spaces between the columns being convenient for the 
stacking of barrels. There are in all about 700 columns ranged 
in the manner described, and the large space over which these 
columns extend is about 700ft. by 240ft. On the top of these 
columns are placed wrought iron girders about 2ft. deep, the main 





girders running across the building and having cross-girders between 
them, the flooring being made of Mallet’s buckled plates, which 
connect all the main and cross-girders together. The main and 


cross-girders take their bearing upon the columns, and: are conse- 
quently all of a uniform span, thus rendering the manufacture 
of so large a quantity of similar work, simple and easy to con- 
tractors. 

It was at once seen by the engineer that these girders would 
form a most excellent tie to a large arched roof, and accordingly a 
roof was designed which, when finished, will be the largest single 
span in the world. Those most nearly approaching to it, though 
of different construction, are the roofs of the Riding School at 
Moscow, and that of the Birmingham station roof. The tie in 
this roof being completely hid there will be no tie-rods, ring posts, 
or other fittings, which detract considerably from the appearance | 
of a structure of this kind, as will be seen on page 494. 

The clear span will be 240ft., springing from platform level, 
and the rib will be a four-centred arch, gothic in character. The 
height from platform level is 96ft., and the total length of roof 
690ft. The principal ribs of which we shall give full detail en- 
graving, in our next impression, are composed of plate flanges, with 
diagonal lattice bars connecting them, the total depth of each | 
main rib being 6ft., and are placed at a distance of 29ft. 4in. | 
apart, centre to centre. The ends of these ribs are connected to | 
the transverse girders, as before stated. It should be noticed that | 
provision has been made in the transverse girders not only to take | 
the thrust of the roof, but strength enough has been given to } 
them to carry the weight of the platform, rolling load, and ballast. | 
Between the main principals are placed three intermediate ribs to | 
support the planking, Xc., at equal distances of 7ft. 4in., and the 
whole is braced together by trussed purlins, shown on| 
page 482, which occur at equal distances of I17ft. 6in., \ 
and correspond to the vertical joints of the arched main | 
ribs, as will be seen by reference to the engravings. | 
Tne arched main and intermediate ribs carry the gutters, which 
form a springing for sash frames, and about 7O0ft. of each side | 
from centre of the roof is glazed, and the remainder being slated 
on boarding. The glass is carried by sash bars, which are placed 
at equal distances apart, and grooved to receive the glass, the sash | 
bars form a ridge and furrow roof over the arched rib, as shown | 
in the engraving, and are secured to the purlins by tie bars. As | 
each bar of main principal is divided into lengths of 17ft. 6in., | 
which each contain six diagonals between the flanges, inclined at | 
an angle of 90 deg., the disjointed piers are capable of being very | 
easily rivetted together in place. For about 30ft. from the springing | 
at each side the main principals are made of plate and angle iron- | 
work instead of lattice work, and is fastened to a plate box which | 
rests on the walls, and is well secured by holding down bolts to | 
anchor plates built in the foundations of the walls. We notice | 
that provision has been made in the two end main ribs for taking 
the horizontal thrust in the gable end occasioned by the wind. 
These two principals are placed 14ft. 8in. apart, and are braced 
together horizontally. 

It will be observed that although the space of this roof is large 
yet there are several el ts o y in its construction as 
compared with other roofs of large span. 

In the first place the tie of this roof is ready made for it 
in the girders which support the flooring. Secondly, there is no 
wrought work in forging, turning, and screwing, and the fitting of 
gibs, cottars, and fastening requiring expensive workmenship--but 
the whole is formed of rivetted plate iron work, such as is employed 
in ordinary bridges. Thirdly, the side walls are not required to 
support the weight of the roof, and are therefore made much | 
lighter than would be necessary were the great weight of the roof | 
borne upon the walls. And, fourthly, no provision is required for | 
expansion by temperature, the effect of expansion being a slight | 
elevation in the crown of the roof. Thus the complications of | 
roller frames and adjusting bearings are avoided in this construc- 
tion. 

Upon entering the North London tunnel this portion of the 
line is carried through a large covered way made for two lines of 
way, it passes first under the Regent’s Canal, where the construc- | 
tion is peculiar ; having to save headway so as not to approach too | 
near the bed of the canal, cast iron plates are used, well cemented 
together and bolted, and covered over with concrete and puddle. 
There are numerous shafts which will ventilate this covered way 
well. It then passes under the old St. Pancras burial ground, and 
especial care has been taken to drain the portion well, the arch is | 
well protected by asphalte, and drain pipes are laid alongside the | 
arch on both sides to take off any drainage there may be. It then | 
passes underneath the arching which carries the main line before 
described, and reaches the old St. Pancras-road where it intersects | 
the Fleet sewer, this sewer being carried over by a cast iron pipe 
supported by wroughtiron girders. After passing the Fleet sewer, it 
finds its way underthe diverted Brewer-streetintotheSt. Pancras sta- 
tion under which it travels; this branch will connect with the 
Metropolitan system at King’s Cross, in connection with a second 
Metropolitan line now being made down the Euston-road. 

We may mention that Bessemer steel rails are being extensively 
used on this line, and it is believed that the use of this most ex- 
cellent material for permanent way may not only prove beneficial 
and economical to the Midland, but may tend to show to other 
railways which have not yetadopted it the necessity of doing so, as 
although the first outlay is considerable, the wear which this steel 
is capable of bearing will more than repay the difference of cost 
between iron and steel rails. 

There are several cab approaches and oaarey | approaches to 
this station, and every space available seems to have been made. 
good use of. There are shops with handsome frontages, both in 
the St. Pancras-road and the Brewer-street side, some of which 
have convenient cellarage. Nothing can be finer than the quality 
of the work, both in brick and stone. Great care has been taken 
in preserving the bond of the brickwork, and every piece of cut 
work is beautifully wrought. 

We shall in succeeding articles describe the St. Pancras station 
more in detail, and turn our attention to the St. Pancras branch, 
or that portion of the Midland system which connects with the 
Metropolitan line. 




















ROTARY ENGINES AT THE FRENCH EXHI- 
BITION. 


As might have been expected, the class of prime movers in the 
Exhibition is not without its examples of the rotary type of 
engine. In the American and English departments there are three 
of these engines, differing considerably in their principles of con- 
struction, viz., those of Behern, of Pilliner, and of Mr. R. W. 
Thomson, C.E., F.R.S.E., of Moray-place, Edinburgh. Of the last 
named engine, which has attracted very considerable attention, 
we give at page 486 a set of engravings which we think will 
enable our readers to understand its construction and facilitate 
our explanation of the principles on which it acts. In an 


earlier period of the history of the steam engine far more general 
attention was devoted to the development of practicable rotary 
engines than is now accorded to them. 





The loss of power by 


change of motion in the reciprocating engine was then much over- 
estimated. The practice of working expansively, now deemed the first 
essential of economy, was almost unknown, and notwithstanding 
the great advances which the reciprocating engine has made, and its 
all but universal application, the simplicity which a rotary motion 
directly derived from the steam would possess if a practicable and 
 amsery machine for developing power in this way could be 

rought out has great attractions for many minds, and doubtless 
special capabilities of application to certain purposes. Theoreti- 
cally, the rotary is undoubtedly the first and simplest form of 
obtaining power from steam. Practically, from the great and 
varying wear of the parts in motion, no engine of this class has yet 
attained to the economic duty of good reciprocating engines, or 
even able to approach them in certainty of action and low percentage 
of wear and tear. 
which embodies most of the best principles applicable to this class 
of machines, with considerable novelty in arrangement, as well as 
ingenuity and simplicity in detail, our readers will be able to see 
for themselves what advance has been made towards overcoming 
practical difficulties, and where the machine still remains open to 
objections common to the whole class of rotarys. Besides the 
particular engine from which our engravings are taken, and which 
is at work in the English section of the machinery gallery, a 
double-cylinder one is applied to a steam crane, also in the Exhibi- 
tion, but which arrived subsequently to our notice of that class of 
machinery; and we are informed that the steam winches and 
cranes on board the Amsterdam, a large Baltic steamer, are of the 
same construction, and work very satisfactorily; so much so that 
the same owner is now applying them on board the Leith, another 
steamer of the same class, 

As will be seen from our illustrations, the axis round which the 
piston or pistons in Mr. Thomson’s engine revolve is coincident 
with the axis of his cylinder. The steam and exhaust ports in 
each semi-circumference of the cylinder are spaced at a distance of 
67} deg. from each other, and, as will be observed, the distance 
between the packing strips of each contiguous pair of pistons is 90°. 

Assuming the packing strips of one of the pistons to have just 
— the steam ports (which though, as we have said, 67} deg. 

istant from their respective exhaust ports, are exactly opposite, 
or 180 deg. distant from each other), the steam entering behind 
the piston which is just passing it, and in front of the other 
piston which has not yet reached it, but has passed the exhaust 
port, acts like a wedge, with a tendency to drive with equal force 
one piston forward and the other back; and so it would, and this 
would be the only result of admitting the steam, but for the 
differential gearing which Mr. Thomson intervenes between the 
axes of his pistons as they issue from the cylinder and the fly- 
wheel shaft of the engine. By reference to the accompanying 
engravings it will be seen that when one of the pistons has just 
passed the steam poit its corresponding elliptical wheel is driving 
with its shorter radius on to the longer radius of the wheel on the 
working shaft on to which it gears, whereas the piston imme- 
diately following it, and which has passed the exhaust port at the 
moment the other passed the steam port, is working under exactly 
Soe conditions, viz., with its longer radius operating on the 
shorter radius of the geared wheel on the driving shaft. The 
result is that the first piston is driving the fly-wheel shaft with 
the power of the steam on its surface multiplied by the intervened 
gearing, and the second piston is retarding it by a similar absolute 
torce, but diminished by the intervening gearing. The moment 
this second piston passes the steam port it begins to act, as we have 
described in the case of the first one, the conditions of the two 
pistons becoming reversed in fact, and so the action proceeds. In 
the foregoing we have spoken only of two pistons, but, as will be 
observed, each pair of the four pistons delineated are con- 
nected together, and in fact counterparts of one another, so 
that the movements we have described are in reality taking 
place simultaneously at each side of the cylinder, there 
being also two steam and exhaust ports in it. It might 
easily be imagined that there was a positive loss of the 

wer exerted backwards on that piston which for the time is 
ollowing the driving one. No steam is expended, the piston 
being simply dragged forward against the pressure for the time 
being in the boiler. The engine exhibited is not arranged for 
working expansively; but, as will easily be seen by anyone who is 
disposed to give the subject a closer examination than time and 
space will admit of here, the valves and ports could be so arranged 
that any fraction of a cylinder full of steam shall be used during 
each revolution. In this case, however, the engine could only 
work one way, and Mr. Thomson states that his only reason for 
not exemplifying the important principle of expansion in this 
engine was that he considered it more important for the purposes 
to which it is now applied to show the facility with which it is 
capable of being reversed. 

We may now enumerate some of those which appear to us ad- 
vantageous, or which, on the contrary, still manifest difficulties 
thus far inherent in the rotary system. For the first the axis of 
revolution of the piston coincides with the axis of the cylinder, 
and the difficulty of making the circumferential packing tight is 
less than in those single cylinder rotarys, the axis of whose 
er is placed eccentrically. This advantage, it is true, can also 

obtained by using two cylinders, as in the case of both the 
other engines in the Exhibition. This, however, at once leads us 
into multiplication of parts. On the other hand, however, there 
exists to a certain extent in this engine the difficulty of obviating 
the unequal wear of the ends of the cylinders under the friction of 
the packing strips, which has been advanced against other rotary 
engines. The intervention also of differential gearing involves the 
necessity of extraordinary care in the shaping of the teeth of the 
wheels, which must, to work true, have each the proper form to 
which their position on the wheel, and the consequent radius of 
their motion, entitles them. We must, however, remember that 
we are now speaking of an engine speeded up to 400 revolutions a 
minute, and that reciprocating engines in practice make no 
approach to such a apent without a greater jar than that produced 
by any gearing. For the purpose to which Mr. Thomson’s engine 
has so far been applied—that of deck cranes, &c.—this power of 
running at high speeds without thumping has been found of con- 
siderable advantage. The vertical cylinder deck winch engine is 
very apt.to make a ship’s deck leaky if allowed to run away with 
light weights, and we can quite understand the rotary having an 
advantage in this respect. 

It only remains to add that the design can lay no claim to 
novelty except as regards the working out of certain details. The 
principle of employing one piston to act as an abutment for the 
other was first proposed by Hornblower many years ago. He 
used two pistons following one another round in a circular channel, 
but instead of combining their action by the use of elliptical 
wheels, he employed a ratchet arrangement, by which each piston, 
after making nearly a revolution, was held fast until its fellow, 
which was previously before it, came up behind and nearly over- 
took it, when the first piston was set free and the second held, and 
soon. We fear that Mr. Thomson’s claim, if he puts one forward, 
to be considered theoriginal inventor of the application of elliptical 
wheels to a Hornblower engine is also unsound. In THE ENGI- 
NEER, Vol. xiii., page 366, will be found a letter from a correspon- 
dent describing the arrangement which would almost apply, word 
for word, to Mr. Thomson’s engine as it stands, 








THE coast from Prince of WalesIsland tothe entrance of Behring’s 
Straits during the winter months has about the same climate and 
temperature as the city of Washington—little snow, much rain— 
during summer months very foggy. 

BeE.eIAN Ratis.—The exports of rails from Belgium in the first 
quarter of this year amounted to 22,724 tons, as compared with 
10,915 tons in the corresponding period of 1866. The increase 
arose wholly on Russian account. The exports of pig iron show 
no progress this year. The imports of English pig into Belgium 
have considerably increased of late. 


When we have described Mr. Thomson’s engine, | 


A STEEL Screw PROPELLER.—The Manchester, Sheffield, ang 
Lincolnshire Railway Company’s steamship Bradford, plyin 
between Grimsby and Rotterdam, has just been fitted with a rie 4 
steel screw, one of the first we believe of any considerable size 
that has been used. It was cast by Messrs. Naylor, Vickers, and 
Co., of Sheffield, and is really a very fine piece of work consider. 
ing that it is a first attempt. The screw is three-bladed, 1Oft, 2in, 
diameter, and 21ft. pitch, and weighs 1 ton 18 cwt. 3qrs.; a cast. 
iron propeller of the same dimensions on the sister boat Leeds 
weighing 2 tons 12 cwt. 2 qrs.; representing 13 cwt. 3 qrs. in favour 
of steel. The steel screw might have been lighter, but Mr. KE, 
Brettelle, chief of the marine department of the company feared 
to reduce the proportions too much in the absence of further 
experience. 

BorLer-MAkING IN GLASGOW.—On Wednesday at a somewhat 
early hour a monster boiler was removed from the boiler works 
at Lillybank, where it had been made. It measured not 
less than 28ft. long, having two large internal furnaces, 
and rounded and flanged ends, the ends being joined at 
the corners without employing angle-iron. The boiler through- 
out is considered by competent parties to be an excellent 
piece of workmanship, and highly creditable to the skill and expe. 
rience of those connected with its manufacture. The parties em- 
ployed had a good deal of labour in getting it down to the gate of 
the works owing to the lowness of the railway arch, the boiler 
having to be removed from the carriage, and, after getting it 
through, raising it again by dumbscrews. This is a grievance now 
becoming somewhat general in some parts of the country, and we 
do not know but from all appearance some of those ugly arches of 
the Union Railway, at present in course of erection across some 
streets in the south side of Glasgow, are also much too low. Whe- 
ther or not, no one will deny that they are in many places going 
to disfigure the appearance of the town very much, and for all the 
good this line will ever do either to the shareholders or the public, 
it is a pity such a bill ever passed the House of Commons. 

Nav IGATION OF LA GrRONDE.—Near the confluence of the river 
La Gironde with the sea is situated the town of Bordeaux, the 
centre of a large amount of trade and mercantile traffic. In order 
to develope this to the full extent of which it is capable the erection 
of new docks and additional accommodation for the shipping is 
indispensable, and vigorous efforts are being made to effect the 
required constructions. Besides new works of this description 
the improvement of the bed and channel of the river is a still 
more important and a more expensive undertaking. La Gironde 
is naturally a very tortuous river, and in flood times scours out a 
deep channel for itself along its winding course; but in time of 
drought the tide, which is strong and rapid, undermines the banks 
of sand, fills up the channel previously made, and cuts another for 
itself. These operations have been continued with so much per- 
sistency and force that it is a serious difficulty to know how to 
deal with them. Unless something, however, is done before long 
the port of Bordeaux will become inaccessible to vessels of large 
tonnage, and its facilities in that respect are diminishing in a very 
alarming ratio. Enormous sums have been spent in the erection 
of embankments and walls along that portion of the river lying 
between Lormont and Vile du Nord without the desired result 
being accomplished. A plan forimproving and widening the river 
has been proposed by M. Esclarmonde which promises to be more 
effective than its predecessors. From Fortmédoc to Macau there 
is a natural canal existing between the various little isles and the 
main land, and from the latter place to Chartrons there is a mile 
and a-half of leech marshes. M. Esclarmonde proposes to reclaim 
these marshes by cutting a canal, which will bring deep water to 
the port and allow of the passage of larger ships. The most 
expensive part of this project, which is a very feasible one, would 
be the construction of the necessary sluices and dams, as the cost 
of the mere excavating of the canal would be nearly covered by 
the grant allowed by Government for the improvement and main- 
tenance of the navigation. 

WorK AND WAGES IN QUEENSLAND.--The following is an 
extract from the letter of an emigrant to a friend in Edinburgh, 
dated “‘ Brisbane, Queensland, March 19, 1867” :—‘*‘ My expecta- 
tions regarding this colony have been sadly dissappointed. Work 
has been very scarce, and money even more so. About ten months 
ago there was a general complaint among the unemployed, and 
Government was forced to open what are called ‘ relief camps,’ and 
employ between 400 and 500 men in making roads and bridges, 
paying them at the rate of 2s. 6d. per day. Men were obliged to 
accept this wage or starve, and it yielded them but a scanty sub- 
sistence. This state of things continued till about January last, 
when Government funds fell so low that it was impossible to keep 
the men working even at that reduced wage, pa about half of 
them were paid off; and now they are nearly all thrown idle. I 
do not think there are above thirty or forty at work out of the 500. 
It is really too bad to announce in the home newspapers that wages 
average from 10s. to 12s, per day for mechanics, and from 6s. to 8s. 
for labourers. I can assure you that I have seen first-class 
mechanics—blacksmiths, engineers, masons, joiners, &c.—as well 
as several highly educated men, working on the roads with pick 
and shovel, and even breaking stones, at 2s. 6d. per day. It is 
cruel to mislead people by —- imaginary accounts of the 
peer of the colony, and cause many to break up comfortable 

omes in the old country and come out here to be scorched under 
a tropical sun, as well as starve for want of work. The colony is 
in a very unsatisfactory condition. Almost every article of con- 
sumption has to be imported, and the exports are only wool and 
hides. Some people talk of its growing cotton and sugar, but one 
season is too wet, another too dry, and the heat so intense that 
the crops are burnt up. The land has also decreased very much 
in value. For mae, an allotment, with a house upon it, which 
could not have been bought for £100 about eighteen months ago, 
cannot now realise £20; and an allotment for which I have seen 
£25 refused cannot now find a purchaser at £4.”— Scotsman. 

MAGNEsIA CRUCIBLES.—Although hitherto the employment of 
magnesia crucibles has been confined exclusively to the laboratory 

—few, indeed, having yet employed them, except Mr. St. Claire- 
Deville himself, by whom, as was stated in the Mining Journal of 
March 24th, 1866, oy bye originally proposed —there appears to be 
no reason to doubt that at no distant date their application, at 
least for the manufacture of steel, to meltings upon the ordinary 
industrial scale, will become very general. It is essential that the 
carbonate of magnesia from which they are made should be pure. 
Ample supplies of an excellent carbonate have been obtained from 
the workings of Mr. Schwartz, at Gratz, in Styria, and there is 
also a very suitable material obtainable in the island of Euboe. 
These carbonates are first submitted toa — heat, about 500 deg. 
Cent., for the purpose of separating whatever lime may be present 
—Mr. Deville oo found that the more exempt it is from lime 
the better are the results obtained. The mass is then pulverised, 
and compressed into moulds of suitable form by means of an hy- 
draulic press. Magnesia obtained from sea water, and supplied by 
Messrs. Merle and Co.. of Alais, Gard, hasalso been very successfully 
employed. The applicability or inapplicability of magnesia 
crucibles in an ironworks would, of course, depend in a measure 
upon the facility for obtaining a natural carbonate of good quality, 
but in most places they would be but little dearer than earthen 
crucibles, and in many much cheaper. In the United States of 
America, where large quantities of carbonate of magnesia of high 
quality are readily obtainable, there would be no difficulty in in- 
troducing them, but it is doubtful whether it would be advisable 
to attempt to send manufactured magnesia crucibles any consider- 
able distance, as they are liable to be broken; but if the pure 
pulverised carbonate of magnesia were sent into the market. -as it 





easily could be—as an ordinary article of commerce, there would 
be no difficulty in making them at the works where they were 
used. Owing to the great ease with which the magnesia crucibles 
are made, as compared with others, there are inducements to intro- 
duce them wherever the carbonate is obtainable, even if there 
were no advantage resulting from the obtaining of an improved 
quality of steel.— Mining Journal. 
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RAILWAY MATTERS. 

Tue Eastern Bengal locomotive and carriage building shops are 
in full use. 

Tue shareholders of the Midland Company have approved the 
project for incorporating the Cheshire lines. 

THE tratticof the South-Eastern Railway showsa decrease of £4051, 
and that of the Great Western of Canada an increase of £1021 for 
the last week. 

THE Midland Company have in deference to the strong opinions 
of the shareholders withdrawn the bill for a line from Hudders- 
field to Halifax, &c. 

A WHARNCLIFFE meeting of the Blythe and Tyne company was 
held in Newcastle-on-Tyne on Saturday, when the schemes of ex- 
tension were agreed to. 

Tur Eastern Bengal receipts have during the last half year risen 
from 7s. 141. per train mile to 7s. 8d., and per mile of railway 
open from £521 to £560. 

Ir is stated that the Erie Railway Company are about doing 
away with the use of wood on their locomotives, and have already 
commenced selling off the wood they have on hand. 

THe governors of Bridewell and Bethlehem hospital have 
recovered £40,000 from the Metropolitan Railway Company for 
interference with freehold property in Liverpool-street. 

A WHARNCLIFFE meeting of the Wensum Valley company was 
held on Monday, when the heads of the bill authorising the 
abandonment of the Wensum Valley Railway were agreed to, 

Ir is expected that the line in progress between Stamford and 
the Sibson station of the London and North-Western Company’s 
Yeterborough branch will be ready for traffic in about six weeks. 

Tue Thirsk and Malton line, partly by avoiding all but neces- 
sary expenses, and partly by the consideration of the landowners, 
has been constructed and supplied with rolling stock by an outlay 
of £5000 per mile. 

Tue French Exhibition is largely increasing the traffic receipts 
of the great French railways. The last weekly return of the Paris, 
Lyons, and Mediterranean system shows an increase of no less than 
£20,448, as compared with the corresponding week of 1866. 

An excursion train on Friday arrived in Paris bringing 400 
Austrians to the Great Exhibition. A Vienna house has arranged 
to bring and maintain them for ten days, at the price of 1 40f1. 
(2f. 50c.) per head. The return journey is, of course, included. 

Sir RowLanD HILL proposes a system of railroad bye-ways in- 
expensively constructed and worked, and ramifying to all accessible 
places now untouched by ordinary railways. The increased value 
such bye-ways would give to land would, Sir Rowland calculates, 
exceed their cost. 

Wits regard to the Goalundo Eastern Bengal Extension, con- 
tracts have been entered into for the earthwork, and brick and 
ballast burning for it. Up to the end of March last one-fourth of 





the whole earthwork had been completed, and 6728 labourers are | 
' 


now engaged on the embankments alone. 
Tue Government have taken up 1357 acres of land in the neigh- 


bourhood of the proposed Eastern Bengal station at Goalundo, in | 


order to build a new town there for the purpose of establishing a 
large mart for the interchange of produce and manufactures, 
Sufficient frontage to the river and station accommodation for the 
large traffic are to be reserved for the railway. 


| 266 square miles. 


THE Union Pacific Railroad, by way of Omaha westward, pass- 


ing through a country very deficient in wood and water, has thus 
far had to be laid upon cotton wood ties or sleepers. To fit this 
soft wood for the service required, it has been necessary to treat 
the ties with a solution of zinc ina vacuum, by which the pores 
were first emptied of their natural contents. The zinc penetrating 
the pores is said to give the wood almost a metallic appearance 
and weight, and secures its durability. 

Tue North-Eastern Company have so far overcome the late 
strikes that the trip season has been partially opened this week, 


. 
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NOTES AND MEMORANDA. 

Ir is estimated that 700,000 tons of water pass over the Niagara 
falls every minute. 

Or the sixty-five known elementary substances nineteen have 
been found in meteoric stores. 

WE have details of observations of the planet Mercury made by 
the Chinese astronomers as far back as the year 118. 

Ir we represent the earth by a sphere one yard in diameter, the 
polar diameter will be one-tenth of an inch too long. 

THE earth’s surface contains nearly 197,000,000 square statute 
niles, Its solid content is 256 millions of cubic miles. 

THE earliest recorded observations of Venus date from B.c. 685 
and appear on an earthenware tablet now in the British Museum. 

Ir is related that the Emperor Jehangir had swords forged from 
amass of meteoric iron which fell at Jahlindu in the Punjab 
in 1620. 

THE Prussian astronomers, Beer and Midler, have measured 
the heights of 1095 lunar elevations, several of which exceed 
20,000ft. 

REPRESENTING the general brightness of the sun’s disc by 1000, 
that of the penumbre is 469 and of the nuclei only 7, according 
to Sir W. Herschel. 

THE mass of the planet Mercury has been calculated by Encke 
at 1-4,865,751th of thatof the sun. Le Verrier gives 1-4,348,000, 
Littrow 1-2,025,810, and Miidler 1-4,870,333. 

Dr. Butsu has calculated that were it not for the under current 
which exists at the Straits of Bab-el-Mandel, the Red Sea would 
have become a mass of solid salt in three thousand years. 

Many double stars exhibit the curious and beautiful phenomena 
of complementary colours. In such instances the larger star is 
usually of a ruddy or orange hue, and the smaller blue or 
green. 

Ir the whole sky were covered with full moons they would 
scarcely make daylight, for Bouger’s experiments give the brilliancy 
of the full moon as only 1-300,000 of that of thesun. Wollaston’s 
value is 1-801,072, Zéllner’s 1-618;000, and G. P. Bond’s 1-470,980. 

THE surfaceof the moonis supposed to be much heated,—possibly, 
according to Sir J. Herschel, to a degree much exceeding that of 
boiling water, yet we are sensible of no heat at all from that 
quarter, all possibly being absorbed in the upper strata of our at- 
mosphere. 

At Cayenne as many as 2lin. of rain have been known to fall in 
asingleday. Guiana, Brazil, and the Western coast rangeof India, 
are places where the larger rainfalls are believed to occur, and in 
these places from 225in. to 300in. cannot be considered an unusual 
fall in a single year. 

Ir is found that when the temperature is 50 deg. Fah., each 
cubic yard of dry air (about 168 gallons) can hold nearly 150 grains 
(one third part of a fluid ounce) of water; at 32 Fah. only 
half this quantity is contained ; and at 70 deg. Fah. nearly double 
can be absorbed and retained in an invisible form. 


Evrore has one mile of coast for every 187 miles of surface. Asia 
has one mile to every 528 square miles of surface. Africa has one 
to every 738 square miles. North America has one to every 
South America has one to every 440 square 
miles, and Australia has one to every 340 square miles. 

Tue Amazon system of rivers drains a surface of considerably 
more than 2,000,000 of square miles, and the total length of one 
stream of the river is near 1800 miles in a direct line, but includ- 
ing windings the distance is estimated at 4000. The Thames runs 
215 miles and drains about 6500 square miles of country. 

Ir was found that on the morningof the 3rd of February, 2,184 
rain was falling at the same time throughout every part of the 
United States of America, from the Gulf of Mexico, in the south, 


| to beyond Lake Superior, in the north, and from beyond the 


excursions to Whitby, Castle Howard, and other places having been | 


run on Monday, and some other trips will run during the week. 
The full commencement of the trip season is fixed for next week, 
when the first excursions to Scarborough and the other watering- 
places will run at very low fares. The public have quite regained 
confidence in the drivers, and the trains to the watering-places 
are filling well. 

THE Calcutta and South Eastern directors report that in addi- 
tion to the falling off in the number of vessels visiting Canning, 
caused by the landslip, the distress prevalent in the districts sur- 
rounding Calcutta, in consequence of the general scarcity and 
dearness of provisions, has necessarily operated unfavourably on 


compelled to visit the metropolis less frequently than would other- 
wise have been the case, and, where practicable, to perform the 
journey on foot to save the small expense of travelling by rail. 

A SPECIAL meeting of the proprietors of the London, Brighton, 
and South-Coast Railway was heldat the Bridge House Hotel, London 
Bridge, for the purpose of considering an agreement between this 
——- and the South-Eastern Company for the fusion and the 
amalgamation of the two companies, and to make such orders 
thereon as might be deemed expedient. Col. Barttelot, chairman 
of the board of directors, upon taking the chair, informed the few 
shareholders who were present that notices had been sent to all of 
the proprietors that the meeting would be adjourned until the 
18th of June. The committee of investigation had requested the 
board so todo. The meeting was adjourned accordingly. 

UNDISMA¥ED by the progress which the tunnel under Mont 
Cenis is making, the speculators who have undertaken to make a 
railway over the mountain have almost accomplished their task, 
On Thursday, the 16th of March, the préfet of the department 
of Savoy inspected that portion of the Mont Cenis Railway which 
is adjacent to St. Michel. The section from Lanslebourg, to Susa 
will be ready for traffic by the Ist of July, and the section from 
St. Michel to Lanslebourg, which suffered so severely from the 
inundations of last year, will be opened about the middle of Sep- 
tember, in which month it is expected that the entire line will : 
completed; and that the railway journey between Paris and Turin 
will be accomplished in twenty-two hours. 

THE railway commission propose a very important change in the 
law relating to the recovery of compensation for personal injuries 
sustained by passengers. Thecommissioners think thatin accordance 
with the principle applicable to the remuneration to carriers the 
indemnity should bear some proportion to the charges for services 
rendered. They therefore reccommend that on the one hand rail- 
way companies should be absolutely responsible for all injuries 
arising in the conveyance of passengers, except those due to their 
own negligence, and that, on the other hand, the liability of the 
railway companies be limited within a maximum amount of com- 
a for each class of fares ; but that any passenger should 

entitled to require from the company any additional amount 
of cas he may desire on paying for it according to a fixed 
tariff. 

Mr. Dopson, chairman of committees, has drawn attention to the 
fact that, although he on consideration ided .to deal with the 
Great North of Scotland Railway Bill in Parliament as an un- 
opposed bill, it contained a peculiar provision to which attention 
ought to be called. It is proposed to create new preference shares 
in order to meet liabilities that cannot otherwise be satisfied. The 
ordinary shareholders are not affected by the proposal; it only 
affects existing preference shareholders, of whom 991 out of 1060 
have given their assent in writing. The same course is not with- 
out precedent, having been taken in the cases of the Great Union 
Railway in 1852, the Manchester, Sheffield, and Lincolnshire in 
1855, the Edinburgh, Perth, and Dundee in 1853, and the 
Caledonian Railway Company in 1851. The committee considered 
that they were justified in reporting in favour of this bill. 








Mississippi in the west to far out in the Atlantic in the east. 
Ir is stated by Pliny that the discovery of the ecliptic is due to 
Anasimander. a disciple of Thales, who was born in B.c. 610, Other 


| authorities ascribe it to Pythagoras, or the Egyptians, while 
| Laplace believes that observations for the determination of this 
| angle were made by Scheon-Kong, in China, not less than 1100 years 
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before the Christian era. 

Ir is a remarkable fact, and one well worthy of remark in re- 
ference to the origin of lakes, that the great Himalayan range is 
entirely without great sheets of water collected in the upper 
valleys of the rivers proceeding from them. Large lakes are rare 
in tropical regions except in Africa, where they are specially 


. - : : arge, h teristic. 
the traffic of this and the other Bengal railways, the villagers being | abundant, large, and charse 


ACCORDING to the scale we have given below the daily motion 
of Vulcan in its orbit would be 4%ft.; of Mercury, 3ft.; of Venus, 
2ft.; of the earth, 1jft.; of Mars, 14ft.; of Jupiter, 10jin.; of 
Saturn, 7jin.; of Uranus, 5in.; and of Neptune, 4in. his 
illustrates the fact that the orbital velocity of a planet decreases 
as its distance from the sun increases. 

Or 10,000 rays of light entering the atmosphere it appears that 
upwards of 8000 arrive at a given hoes if they fall perpendicularly 
through clearair. If the angle be 50 deg. the number is about 7000, 
while it is less than 3000 if the angle be as gmall as 1 deg. It is 
also estimated that only 5 rays out of the 10,000 make their way 
to the earth through a horizontal stratum of gir. 

Ir has been observed with regard to many mineral springs that 
the quantity of water issuing from them varies inversely as the 
quantity of carbonic acid gas in the water, and this is greater or 
less according as the pressure of the air increases or diminishes. 
The increase is greater ceteris paribus with north and north-east 
winds and the diminution greatest with south-east, south and 
south-west winds. 

TuE stream of air which rises within the tropics and then com- 
mences its course towards the poles, gradually becomes chilled and 
heavier and descends lower and lower asit advances. At the Peak 
of Teneriffe the two currents may both be felt. The lower current 
coming towards the Equator from the pole blows steadily on the 
sea, and for some distance up the mountain; but the top the 
upper and contrary current is strongly felt. 

THE president of the Quekett Microscopical Club read a paper 
“On the Minute Structure of the Iris and Ciliary Muscle,” the 
other day at the University College, in the course of which he de- 
monstrated the structure and direction of the ciliary or accommo- 
dative muscle of the eye in man, ruminants, and birds, and showed 
that there are ace A no circular or sphinctral fibres in the 
latter, and discredited their existence in the former. 

A QUIESCENT condition of the air is unfavourable to the develop- 
ment of twinkling in stars, and in generalthe phenomenon is more 
marked at the surface of the earth than at high elevations, where 
the air is more rarefied. According to Dufour red stars twinkle less 
than white ones. Liander, from repeated observations, says that 
he is convinced that twinkling is due to disturbances of the atmo- 
sphere, brought about by winds and currents of air. The greater 
the twinkling the easier itis to see faint stars. 

Ir in constructing a model of the solar system to scale we 
represent the sun by a globe 2ft. in diameter, Vulcan will have 
to be shown by a pin’s head at a distance of 27ft. from the centre 
of the ideal sun; Mercury by a mustard seed at a distance of 
82ft.; Venus by a pea at 142ft.; the earth by a at 215ft.; 
Mars by a small peppercorn at a distance of 327ft.; the minor 

»lanets by grains of sand at distances varying from 500ft. to 600ft. 
Ve should have to represent Jupiter by a moderately sized orange 
at nearly a quarter of a mile distance; Saturn, by a small orange 
at two-fifths of a mile; Uranus by a full sized cherry at three- 
quarters of a mile; and Neptune by a plum at one and a-quarter 
niles. 


| MISCELLANE 
| THE military tailors, about 500 in number, have struck. 
| THE past experience of New York with wooden pavements has 
| been unfortunate. 

THE summer trade on the American lakes this year employs 
| forty-three steam vessels. 


THE first gold discovered in the United States was found in 
Cabarrus county, N.C., in 1799. 

THE iron ram Dunderberg has been sold to the French Govern- 
ment by the builder for 3,000,000. dols. 

THE Chicago Egg Preserving Company, with a capital stock of 
50,000 dols., have signed articles of association. 

THE gold medal for fotnte at the Paris Exhibition is to be 
awarded to the English firm of Broadwood and Sons. 

A company has been formed at Poole, in Dorsetshire, for deep- 
sea fishing between the Isle of Purbeck and the Isle of Wight. 

A STEAM carriage, made by Mr. M’Dowel, of Kingston, Jamaica, 
was tried successfully in the courts of Trinity College, recently. 

AMONG the numerous additions to the Paris Exhibition are very 
complete collections of the weights, measures, and coins of various 
countries, 

THE printers engaged upon the Chicago papers have resolved 
neither to take advantage of the eight-hour law nor to ask for an 
advance in wages at present. 

LEATHER, boots and shoes, instead of cotton and woollen, 
according to the Boston Commercial Bulletin, are the leading 
manufacture of New England. 

WE are glad to hear that the Lords of the Admiralty have in- 
vited ull shipbuilders or designers to send in designs of men-of- 
war for the consideration of their lordships. 

THE trade in coal-tar dyes for magenta, blue, violet, purple, 
yellow, orange, and green is expanding, and the United States 
import of them a half million of dollars in value annually. 

AT present 1200 horses are engaged in conveying passengers and 
goods across Mont Cenis. Allowing ten miles a day for each horse, 
the result is 12,000 miles of horse travel daily across the moun- 
tain. 








Dr. JUNEMAN suggests as a new cement for luting apparatuses, 
&c., a mixture of two parts of sifted iron filings and one part of 
clay in powder. The two substances being intimately mixed to- 
gether, they are made into a paste with strong vinegar. 

THE manufacturers at St. Etienne are occupied in the execution 
of orders for Chassep6t rifles. During the last three months they 
have sent to Lyons for several hundreds of gunsmiths, forgemen, 
and others, to increase the number of hands employed. 

THE manufactory of La Buire has just received notice to prepare 
to execute orders for Chassepét rifles. Not less than 100,000 of 
those arms will, it is said, be required from that establishment. 
Several firms in Lyons are engaged in preparing the necessary 
machinery. 

OxpERS have been received at the Springfield Armoury for-a 
large and immediate increase in the production of breech-loaders 
of the latest model. The force of workmen is to be greatly 
enlarged, and the old muskets are to be remodelled at the rate of 
500 v, 600 per day. 

A caSsE has been placed in the patent-office at Washington con- 
taining several relics of the late President Lincoln, the most 
interesting of which isa little model of his own invention, whittled 
from the wood of a cigar-box, for floating steamboats over the 
bers and snags of western rivers. 

THE introduction of a piece of common salt, previously fused 
and solidified into the electric circuit is sufficient to destroy almost 
entirely the action on the galvanometer. Fused and cooled 
chloride of lead produced the same effect. The conducting power 
of these bodies when fluid is very great. 

THE construction of the steel boat at Chatham dockyard which 
is to be used by the Livingstone exploring party will be finished 
in a few days. It will be taken to pieces suléen tched from the 
dockyard in readiness for shipment on board the mail steamer 
leaving on the 9th proximo, which also takes out the exploring 
party. 

NOTWITHSTANDING the great increase in the indigenous coal 
production of France, and the greater quantities of English coal 
imported by the French, they have also to ap to Belgium 
for larger and larger coal supplies. Thus in 1861 France received 
3,150,185 tons of Belgian coal; in 1865, 3,250,782 tons; and in 
1866, 3,785,711 tons, 

THERE is at this moment under adjudication in the Bankruptcy 
Court at Birmingham, the case of one Cresswell, late of Tipton, 
ironmaster, also concerned in the Rhos-hall Iron Company. It was 
stated in the court on Friday by Mr. Griffin, who appeared for the 
official assignee, that the present liability is £174,000, while the 
“ only property” is put down at £375. 

In the report of the Port Canning Company, recently issued, it 
is stated that “‘the works at Canning are steadily advancing, and 
that most of them will be finished in the course of the year.” The 
works will provide shipping facilities unknown in the Hooghly, 
and can scarcely fail to attract a considerable amount of tonnage to 
the new port, especially in heavy goods. 

No sooner had the news been received in the United States of 
the ratification of the Russian treaty than arrangements were 
made to put on a new line of steamers between San Francisco, New 
Archangel, and Sitka, stopping at Victoria. The California, Oregon, 
and Mexican Steamship Company’s steamer Oriflamme is adver- 
tised to sail for the above ports on the Ist of June. 

AN experiment in locomotives adapted to road travelling took 
place the other day in Rome itself. A large omnibus, laden with 
ecclesiastics, was driven safely from Piazza Rusticucci through the 
Porta Angelica, with perfect success. The locomotive then re- 
turned by the Ponte Molle, and through the Lungara—the trial 
being under the direction of the artillery officers of the Pontifical 
8 





A COMMISSION appointed by the French Government to inquire 
into the best means of protecting powder magazines from the 
effects of lightning, r ds that, instead of the gold or pla- 
tina top which generally terminates lightning conductors, a copper 
cylinder, two centimetres in diameter by twenty or twenty-five in 
length, should be used, as this cannot melt, owing to its great con- 
ducting power. 

Mr. WALDIEg has made a series of analytical experiments on the 
water of the Hooghly supplied to Calcutta, and finds that, for 
about eight months in the year, it is as pure as the water ere 
to London. During the hot season it is made brackish by the 
tides. The time of greatest impurity is the rainy season; but 
even then the amount of organic impurity is perhaps less than in 
the London water. 

Tue ship-building interest of New England is now suffering 
greater depression than it has experienced for years, and many of 
the yards are silent and deserted. Only about sixteen vessels are 
now on the stocks in the entire State of Massachusetts. In New 
Hampshire and Maine the business is somewhat brisker, though 
competition with the shipbuilders of the British provinces is 
difficult and discouraging. 

A steam hopper barge, constructed to carry 180 tons, has just 
arrived in the Lough of Carlingford for the purpose of assisting 
in the removal of the obstruction to the navigation caused by the 

bar, which consists principally of stiff clay and boulder stones. It 
| will be used in the removal of the materials taken from the sea by 
the Grenore, which 








| the Hercules and a powerful steam dredger, 
| is capable of lifting 2000 tons per day. 
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PARIS EXHIBITION-—THOMPSON’S ROTARY ENGINE. 
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BESSEMER PLANT AT MESSRS. J. BROWN & CO.’S WORKS, SHEFFIELD—SECTION AND PLAN OF CASTING PIT. 


MESSRS. WALKER, EATON, AND CO, ENGINEERS, SHEFFIELD. 
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PARIS EXHIBITION.—THE GREAT VIADUCTS 
OF BUSSEAU D’AHUN, LA CERE, AND THAT 
ON THE MONTPELIER AND RODEZ RAILWAY. 


(Continued from page 463). 


But this is not all that passes in the conditions. A 
glance at Fig. 9 will at once make it clear that unequal 
loading, accompanied by the reactions of the diagonals of 

the framing, as already 
H referred to, results in more 
’ or less of distortion, in the 
——_———  ¥ ‘form of the entire pier, of 
} Flas such a nature that the 
u\ ! oe passing through the 
1orizontal members of each 
storey continue to be nor- 
mals of the central curved 
plane or line, which is 
thus, in fact, the neutral 
axis of the bent beam at 
which we may view the 
pier, and if the superstruc- 
ture does not slip upon the 
head of the pier, but is 
fixedly attached to it, while 
the latter is held rigidly 
at the base to the masonry 
by its holding-down bolts, 
then, though the centre 
point of the top of the 
pier shall remain plumb 
over that at the base, the 
axis joining these two 
points shall form a belly 
whose angle of inclination 
to the vertical a shall be 
the same as that of the 
superstructure with the 
x horizon. 
It is the same thing, 
which we shall suppose as if two extraneous hort- 
zontal forces U applied at the top of the pier, and U’ 
to the arm of the lever w’, created by a rigid pro- 
duction of the pier further upward, the moment of 
inertia I, being constant, we have for the portion O, N :— 


2 


EI, %? =vu(H—y—UG+w—y) . . (13) 











dy? 
El, hs =U (Hy—2) na Gat (a ae w)y—Z) (i4 
y? 7 7 ., , y3 e 
El, «= (yr wy —t (x (H + v)—2) 15) 
~ & 6 2 6 


which equations are general, and true for all values of the 
unknown quantities U, U’ and uw’. Two of these can be 
determined by the conditions of the question; for since 
N remains plumb above O in the last equation (15).2 = O 
where 7 = H 
py 
3 


and from the inclination of the top of the pier 


dz 
—— == —- a, when x = H;; or 
dy 


~ H?2 =i 7 uw! 
By e=UE— om (+f) 


—U' > (: + 1%) a0, 
i 


whence 
v= 4El,a 
vw H 
We need not regard w for bringing these values of U, 
and U into the three preceding equations; it vanishes, and 
we have 


and U = (l + a i, 


a2. 2B le 


El, dy’ aa H? (H—3y). s « 4) 
dz__ay 2n—3w >) 

TT H: 2 wre 6 intr Mire” 4 7 

oe OF" ray 12) 

t= +, (H Oo se ecle mit co @ ES 

which constitute a complete solution. 
El, tt is the moment of flexure or of distortion. It 
oF 


becomes = O when y= 4 H, which indicates that the 
point of contrary flexure in the pier is situated at 4. of the 
height down from the top. 

Again, from equation 17, when y = 3 H we have 
pH = 0, which shows that the greatest belly of the pier 
will be at two-thirds of its height, and taking theabove value 
of y in equation 18, we find the dimensions of this to be 


v= Sn 
27 


It should be remembered thatthe force U is actually trans- 
mitted by the superstructure when viewed as a rigid plane 
in the longitudinal direction of the viaduct. The force U’ 
acts but momentarily, and that the true unknown force is 
that U’, uv’, that is to say, the couple formed by the super- 
structure which produces rotation in the top table of the 
pier, without permitting it to change its place horizontally. 

In the case of Busseau d’Ahun, the moment of inertia 
of the range of vertical members P’, P, is— . 


1, = 95s. ihe + ee 


and taking the moment of resistance 


p— pre) 
2 


= 





nd substituting in equation 16 and 19 
2aEQb 34 
(P—P) = 2ckal (i— YV. . . (20 
) H Hi (20) 
We shall not pursue the point into numerical results 
further than to state that for Busseau d’Ahun, under its 
actual condition, the minimum and maximum values in 





tons of P’ and P, taken both at the top and at the bottom 
of a pier of H = 18 metres high are as follows:— 

















Minimum. Maximum. 
Pp’ P Pr P 
| a 
Topofpler .. .. «- 1833 | 32-503 274 «| —l144 
| 
Bottom of pier... | sl | lag —24'0 156-9 





And that the dimensions of v’ = 0004 metres. The 
greatest stress or wear and tear must always be on the upper 
one-third of the pier, whether the superstructure be 
fastened as supposed to the top table of the pier or merely 
rest upon a fulcrum at its mid breadth. The latter is 
unquestionably to be preferred in practice. As regards 
the pier itself, although it remains to be investigated 


whether for large spans and heavy viaducts a certain | 


amount of economy in the superstructure might not be 


secured by giving abundant lateral rigidity to the piers | 


themselves, and com- 
pelling them to bend Y FIC.10 
along with and in sup- BM r wot 
port of the flexure of < 
the girders under the P ; 
rolling load, thus ob- 
taining this additional 
element of transverse 
rigidity over and above 

that of a continuous 
girder alone which may 

be secured whether the 
girders rest upon the 
whole top tables of the Pa 
piers or upon a mid 
fulcrum only. To 
examine fully this very 
interesting and not 
unimportant problem 
would, however, far 
exceed our present 
limits. 

Whether the girders 
rest upon the wifole 
breadth of the top of 
the pier secured down 
to it, as in the case | 
just examined, or not, 
or whether they merely 
rest upon an edge at the middle transverse line on top, 

















Pp (-) P 


there must be more or less flexure in the pier by a passing | 


load, loading one span with the adjoining one unloaded. 

Let us now consider the other case, referring to Fig. 10, 
in which the superstructure is not secured down to the top 
of the pier. 

Let 6,, = the breadth of the top 
>, = the constant sum of P’ + P, not counting 
the weight of the pier itself, and 
U = as before the thrust of the superstructure, 
preventing lateral displacement of the 
top of the pier. 

As the flexure of the pier is extremely small in relation 
to its width, we may, without sensible error, refer the 
moments to the original rectilineal axis, instead of to this 
distorted into a curve, as would be a strut. Then 


a 


dta ie a ‘ iP 
El, ay U (H — y) —— | a 
| y? . 
E1, FSU (#y-4) —1P.bey 
Bi. <=0 (=e —") —iP,db, y? 
2 6 
And from the last as 7 =_0 for y = H, we have 
b 
U = 3 y “mn P.. 
°-* Fi 
but on 
P P’) b — El, d? zr 
a dy" 
we have 
b ae ans 
P—P’=1P, “=. (i—3 4 . . (21) 
I [. x 3 iH 


dz PD x ( a ) 
eae St eee 1—34) .. - (22) 
dy _ yeate H 
oa O y* ( y ) (26 
= ae A oe a i ee 
5 El, fs H 
which fully solve the problem. 
The point of contrary flexure will be as before as to 
height, so that in equation 22, making y = H and 


FT ams 
— ae 


H 
top table of the pier, and for the dimension of the belly 
of the pier, as follows:— 


we obtain for the angle of inclination of the 


_ P.b.H_ PP b.H ” 

a=— = — oa « 
8El, 4EQd: ; 

ice | b,, H? — : b, H? (95) 

a) i <.~¢ jae 


2E1, ° WEaQee 


Obtaining numerical results for Busseau d’Ahun, to | 





compare with those given for the former case, we have : 


Minimum. 











Maximum. 
Pp P - | @f 
Top of pier.e .. se 133°0 0-0 140 | = 190 
99°7 42°8 90°2 


Botton of pier.. .. 33°3 


We cannot pursue numerical results further, except to 
state that under the actual conditions of construction at 
the two great viaducts M. Nordling has determined the 
greatest stress possible of the verticals by unequal loading 
to be :— 

Tons. 
For Busseau @’Ahun.—Any vertical . «+ 665 


SR TNE cs sos’ ox ev deioe oe oo OOO 
To La Core { Tiermediate verticale.. ~~ a wo 8S 6 o« Se 


——————— 
amounts which the diagenals are umply sufficient to 
neutralise. , 

Expansion by increase of temperature becomes another 
efficient cause of flexure in piers constructed upon this 
principle. We have to determine the amount of this 
| action, making 2’ = the half the longitudinal expansion of 
one span; [, =the moment of inertia of the range of ver- 
| ticals P’, P; a’ = the angle of inclination, as before, of the 
top table of the pier; U = the thrust of the superstructure 
| or girders by expansion, which depends, of course, upon 
what sort of grip the former has of the top of the pier for 
its effectiveness; and referring to Fig. 11—the superstruc- 
ture merely resting upon the pier—the latter may be 
viewed as a simple vertical member, encastré at the base, 
and exposed to a certain horizontal single force U, whose 
effects we have to find. 

The moment of elasticity of the pier being, as before, 
supposed constant, we have the following three general 
equations :— 


dz _ 
El, ee i Yraes a s 
| dy? . 
ay OS ay 7 = 
Bl, = (uy—“) . a ee (8) 


. y 4 - i 
El,r=t (H- id ) a ee (28) 
2 6 


from which, on the assumption, which is practically true 
(or ought to be so with good construction), that U pro- 
duces a bending of the pier 2’ = half the expansion of the 
| span, we can obtain U upon the condition that it is for a 
| when y = H. Then 


3E1, 2’ 

~ He 
sringing this value into equation 26, after having re- 

placed the moment of flexure by that of resistance (equa- 


‘om, 


uz D* 


(oO 
29) 


| Us 


tion 20), and bearing in mind that I, = —— , we obtain 
Z3EQb.! y\ 
Pp? EQb. (1 _ a . se (30) 
H* H 
and employing also the value of U in equation 27, making 
y = H, we have for the angle of inclination of the top 
table of the pier— 


, 
1 


H 
When these expressions are applied numerically to Bus- 
seau d’Ahun and La Cere they point out the absolute neces- 
sity of freeing the heads of the piers from the lateral 
thrusts due to expansion by the introduction of friction 
rollers as bearings, or other equi- 
valent means, for a displacement Y FIG. Ie 
horizontally so small as0°03 metres N 
of the top of a pier would be j 
capable of producing a formidable | loc 
internal reaction on the materials | | 
of the vertical members. The | | 

{ 
| 


 — 


= 31 


» 
0 
) 


range of verticals P exposed to 
compression thus might have from 1 | 
140 to 190 tons of compression | 
brought upon it at the base, én a 
addition to its own weight and 

that of the rolling load, whilst the 

opposite range P’ is dragged | | 
upwards with a force tending to 
tear asunder its holding down - ! 
bolts of from 55 to 109 tons. ! D ie 
Such strains have in these cases | 

in practice been reduced to about | 
one-ftiftieth part by the introduc- , 
tion of friction roller bearings j 
upon the heads of the shorter i 
piers, for, as is obvious, the severity 
| of the strains on these from ex- 
pansion is inversely as the height 
of the piers, and directly as the cube of the span between 
them. 

Upon the larger piers, with the superstructure resting 
on friction rollers, the thrust or pull by expansion or con- 
traction from the mean assumed temperature of erection of 
the work at the base, where it is greatest, gives a maxi- 
mum of + 16 tons, and a maximum of + 35-4 tons, and 

FIG. 12 _ the means of these 
—————_---* for the seven suc- 





P 





¥ cessive storeys of 
the pier give the 
following horizon- 
tal strains :— 

7:0 

6+ 4 

5S 8 











Base 0 ons. 
It is obvious that 
in conceivable 
structures or de- 
signs such asthese, 
but much more 
top heavy, other 
questions as to dis- 
tortion by changes 
of temperature 
would present 
themselves for investigation, as, for example, the differences 
between the expansion of the cast and wrought iron mem- 
bers, and still more the abnormal effects of dilatation upon 
one side by exposure to sunshine, the others remaining in 
shade; but we must here let those pass. 

The inquiries rendered necessary by the complex nature 
of the vertical, horizontal, and diagonal combinations of 
framing in piers such as these are by no means of a simple 
character, and, indeed, of a sort as yet but incompletely 
treated by any one, and demanding the highest mathe- 
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matical powers for a complete solution of all the cases that | P 
may arise in practice. : 

In referring to Fig. 7 we have already had occasion to | 4 
examine the forces engaged in one vertical plane in a pier 
of this sort, the vertical members being actually such. 
Let us now take the case in which both vertical members 
are inclined (to the actual vertical), but still are parallel to 
each other, and all the members as before in the same 
plane. : : 

Referring to Fig. 12, and preserving our previous 
notation, with the addition that 

K' = the vertical pressure acting on the arm of the 





N 


lever ¢. a 
b = the length of the horizontal members. 
= the batter of the verticals. 
Assuming all framing below the level of the plane P’ P 
away, we possess for determining the two resistances of 
P’ and P, the three ordinary equations of equilibrium— 
. + P, = KE 
Pr, + F.= 0 
U, —c K’—bP,=0 





whence, P 
uU+(e+6) Kr 


= 


= . one case more—that A : ! 
" oU—eR’ of two convergent FIC.IS re i - | 
P, = rai pee. vertical members, i \ 1! 
ripe % ree % ty H 
but the absolute values of the horizontal composites P’, P, t.., two which, in i H if 
. phe > : Jivteare Fo, | the same plane, ga ' 14 
remain undetermined and in some degree arbitrary. For , sy v'! 4 
: ‘ Se LP, _ . battertowards each Pt wo ; , . 
the framing above, P’, P., we have, as before, : , = 3 ' 2 
, P’), + (P), = K’ other, and if pro- fy} 1 | 
(Py, ve (Pp . = 7) duced would meet 7 ‘ 1 | 
didi teal in point above the ae + pou 
uU—cK'—6A(P",),—(b +64) (PP), +h ( P’,).+(P .) = 0] bisection of the ; t } "I eM 
eu base, as in Fig. 13. i ' } 1 | 
™ | : =) The formule here ! i , 1 fy 
ry = — @ +AU +C+6+04)K become mor m H * -t 
y > eee ———— ue) 2 yre com- ' 4 i 
b li . ! i J @ 
icated by geome- : : 
ee) = (wu +h) U (¢ +64) K’ ower senses H \ 
ody — 9 " . i i : 
b : ; ations. Let ' \ \ 1 i 
the horizontal components being still undetermined. of, = the altitude F : ' 
Combining these results we obtain of the imaginary H ; : @ 
+ ia ° > bd ' i 
(P'). — Pp’ = — 4U+6hK | pyramid of the ver- : ' 1 4 
( eet ee SS , ; ‘ , | 
- , b ( (ae | tical elements pro- ey ie iP 1 | 
>) , we 6h K’ > + ©)! duced above the ; \ 1! 
(P.), — P, = } \ base P’, P.. | : \ 14 
1." . . = - ' \ ' 
To determine the strains of the diagonals let us take the w! = the arm of | if” , 7: 2 
triangle P F P, (Fig. 12), and observing that the forces the lever with | fi ; 3 
acting at its angles must be in equilibrium, we have in the which the for e t | M4 Ke gz 
vertical direction acts in relation to y ; 
(P),— P,=™M MW’ that height. | \ 1b 
: ee ee oe eee : ye ee NA 
In the horizontal direction, by the nature of the question, K = the weight + cA! a Sie... 
the components P, and (P,), remain indeterminate. Com- of one storey di- z a’ of 
ae inl at; vided by the num- 
bining the last equations y th A 
. hU —@hK: ber of verticals. ~~ \ 
—s é aed rer 
M, — Xx y= » + « (33 K’ = the total a“ \ 


b 
which gives the strain on one diagonal M if we are given 
the other M’, and vice versdé; for on geometric grounds 
i 
M, = (- + 0) M, / 


“t 


> —_ lb ’ : 
M’,= (5 6) M, \ 

and knowing the two components the resultant is also 
known. We may suppose M = M’ upon any storey, or M 
the ath part of M’, &c.; but in that case the stress of A 
must vary the result. To find its amount let us suppose 
the five members of the framing at P, severed from each 
other, and let us take the horizontal components of the 
forces acting at the points of disseverance— 


A= (2), — Of), Jo— (Pd, — M, )6- M, — (M 


C 





L.= 


4 (M’.), + M,) ioe ss @ 
4 

Assuming, as we must do for framing properly designed, 
that M and M’ have the same ratio for all the storeys, and 
hence the same absolute value, or M, = M, we then have 
equation 33. 
h U —6h K’ 


M, — M, = 5 | 
=F = aac 
A=" (M,+M') ... . . (36)| 
i nv | 


In order to remove uncertainty as to the ratio between 
M and M’ we must also assume that the cross sections of | 
the verticals are proportional to their loads, as, of course, 
in all properly designed framing is the case. If we admit 
this then the equations 33 and 36 contain the solution of 
the problem. 

But we may have some special cases, as at Crumlin, for 
example. One arm of the St. Andrew's cross may be 
absent—let it be M—then : 


M,=} @AK'—AU) 


6h. in ‘ 
M’, ={1—- ; ‘_ 
: (1 ) x @K— 0) | 
A=U— 96K’; 


or let us suppose the horizontal member of a stage, omitted 
or broken, when A = 0, then 


a h r ry _ b+ 6h ry - 
M, = 5, (U— 6K’) M, = -—*" (U—0K) 

ey / rr Ty ,»— b6—ph'3_,, r\ | 
M',= = @K’— v) | M,= ">, ° (@K'—U) 


It may be remarked that the condition of equation 
36, which assumes the horizontal members absent, con- 
tains only vertical components of forces acting in the 
diagonals, and reduces itself to the condition that the 
vertical components in the arms which are in extension 
and in compression shall be respectively equal and con- 
trary, or M,=— M"’, Another practical condition in 
such framing will be that the work in both arms of the 
crossed diagonals in each stage shall be equal, i.e, the 
compression equal the extension, to which, however, some 
exception might be taken if we admit a very wide dis- 
parity between the coefficients of extension and of com- 
pression in the material, or unless we assume the sections 





| Yolving this condition with the geometric values which it 


1 
(_—+—- — 
A ==7} U 2 e 
A=a\ [1+ (2-4) J+ (2+9) M 
\ nv ‘ nu 
and if in these two formulze we make 9 = 0, as it will be in 


M and M' take the following simple expressions :— 


rection of the axis 
of the pyramid 7/,. 


figure it is obvious that 


and as resulting from the geometric conditions also 


so the preceding expression for A, becomes 


A, = Ké — ma 
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Toportioned to those coefficients; then M —=—M’. In- 


ivolves we have 
] 1 


aC wwe 
\ 1+ (2) S1+(f+9) idee 


, 37 


vertical frame, Fig. 7, when A is without any action, then 


M?_U Fr 
—M'S—3 i+, 


~ +e 
—M’,§~ 92 

oe ee 
—M,j~ 3 ~ 


We shall examine 











oad upon the plane 
f P’, P in the di- 





a 


On examining the 


M’,—M,=P,—k#—P .... . (38 
A, = (K + M’, — (M,),) 6— M’. — (M.) 
M’, : M’, =6(2y¥, —A&):h 
(M,), : (M.), = 6 (Qy, + h) zh 


of necessity less and less, and so the diagonals themselves 
assume positions better calculated to resist horizontal 
forces as they approach the base. 2. The pyramidal form 
calls into play resistances in the vertical members—i.e., the 
angle columns—directly opposed as components to hori- 
zontal forces, without these having been previously trans- 
mitted through the diagonal framing. For suppose a pier, 
consisting simply of two legs inclined to each other, and a 
horizontal force, U, onto’ at their meeting point, then 
U will be resolvable into two components in the direction 


of the legs :— 
tO OP i+) te ee (8) 
2 9° 


which may, indeed, serve for a general expression as re- 
gards the vertical members in all such pyramidal framed 
piers. 

As regards the crossing angle of the diagonals the mean 
should be between the extremes at top and base, as near as 
may be 90°, or y = 45. For if l= the length of a diago- 
nal, and s = its transverse section, for greatest economy of 


-s ts - , _ 
material ; must be a minimum, but s is necessarily pro- 


, l 
portional to _ and —~= -, : 
cos. Y h siny 


as that sin. y . x cos y. should be a maximum, or 
that ¥ = 45°. 

Thus the same holds good here that is true of a common 
lattice girder, and this presents oue additional reason for 
not adopting the Warren girder, with y = 60°, for the 
superstructure of these viaducts—as was done at Crumlin— 
inasmuch as the angles of the girder trellis in this case can 
never harmonise well to the eye with the mean angles of 
the trellis work of the piers, if the latter be constructed as 
they should be. 

For many reasons which might be pointed out this has 
not been the case in the piers at Crumlin, in which, 
amongst other defects of principle, is that of the serious 
loss of work in the diagonals, arising from their attach- 
ment points not being completely in the angles made by 
the vertical and horizontal members. 

The problem of determining the forces acting in a pyra- 
midal diagonally braced pier, consisting of several pairs of 
vertical members in each plane—four, for example—as in 
the viaducts we are now engaged in examining—though 
much more complex, presents no great difficulty, and we may 
remark that M. Nordling has fully investigated the question ; 
but wecannotafford space to recapitulate the investigations, 
and they scarcely admit of intelligible condensation. In 
each of these cases the effect of the rivetting together of 
the diagonals at their points of intersection has, as to its 
effects, been in reality not taken into account here, just as 
it has been shelved in a quiet way by all the authors who 
profess to treat of lattice girders, properly so called. ‘There 
is, however, this important difference between the cases— 
that in the latter (the girders) the effect of the fastenings 
at the intersections adds sensibly, often enormously, to the 
resistance of the system, whereas in these piers the add/- 
tional resistance produced by the fastenings at the inter- 
sections is but small in proportion to the whole afforced by 
the system without any such fastenings. 

An important class of questions that viaducts such as 
these originate are those that relate to partial loading on 
top, due to their carrying a double line of railway, one of 
which only may be loaded. It is the orthogonally opposite 
problem to that which we have already considered relative 


, which is the same thing 
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And for each storey we shall have two equations analogous 
R to the two last, 38 and 39, for determining the three un- 
and known quantities, M, M’, and A. P 
| assume the values for P and P’, which result from the con- 
ditions of equilibrium. 


In one of these we may 


For the plane of P’, P, we have 
P+ P= K’ —32i 

6y (P—P) =U (7 — wv) 

K’ —F yu I 


. au 
Or, P= ; sty 
And P= K_p¥-—* 
2 2 . yf 


Bringing these expressions for P” and P”, into equation 38 
that for the diagonals becomes 
M’, — M, =. 
: 2 6, Is4 
If one diagonal of the cross be omitted, as before assumed, 
or M’ and M’, = 0, equations 39 and 40 give—the first 
term having the positive sign— 
wh . 
M, = — -—lU 
2 9, ¥, 7 
—_ 
A, =eo—Ul 
y. 


—wh U . . (40) 
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And for equal work in compression and extension in the | 


crossing diagonals respectively 
M : M, = Vv he + Ry + yy)? oi 
And from equations 39 and 40 we obtain 


“88 Foe 
—Mw’i™” 4 y; oe (7) + (7 + ¥y.)? ‘ (41) 





| These formule are practically valuable, and point to the 


following remarkable characters in this sort of framing 
having storeys all of constant height :— 

1. For a given transverse force, U, the stress upon the 
diagonal framing is independent of the total height of the 
pier. 

2. The stress decreases from above, going downwards. 

3. It is independent of the vertical load. 

This, however, is only strictly true statically considered, 


for any considerable load in actual practice must, through | 


oscillations, give rise to the introduction of serious trans- 
verse forces. The reasons given in words—or some of 
them—why the stress on the diagonal framing decreases as 
we descend from the top of the pier (which is not what the 
first ‘common sense ” impression would seem to point to) 
are:—1l. That from the pyramidal form of the pier the 
angles y made by the diagonals with the horizon become 


to the sagging of the girders in alternately loaded and un- 
| loaded spans of the viaduct in their effects on the piers. 

| Let 6 = the breadth between the girders. 

c = the distance from the centre line, A, B, of the 
| centre of gravity of the rolling load, 

| and retaining our original notation as to the vertical mem- 
bers and otherwise. 

To express the load visited upon each point of the super- 
structure, besides the two equations of equilibrium we have 
two notations expressing their arithmetical progression:— 

P+Q+R+S8=K 
The first term, as we bear in mind, being the verticals in 
their relative position in an horizontal plane— 
cK =3b(8S—P) + 46(R—Q) 
Ss—R=>R—Q=>Q-P 


Whence the respective loads are:— 


On P= — (a—s ) 
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And from this we easily deduce the like results for the 
| load upon one only of the two lines. 
| Now the very curious fact comes out—if we apply these 
| in figures to Busseau d’Ahun, with the load only upon one 
of the two lines—that we find the structure of a pier is 
| actually exposed to greater stress by a rolling load of say 
100 tons upon one line only than by a load of 200 tons 
simultaneously applied and evenly distributed over the pier 
upon both lines. 

We have here an additional reason for spreading and 
strengthening the bases of piers such as these, for, as we 
have already seen, all the stresses really imperilling these 
reach their maxima at or near the bases of the frames. 

(To be continued.) 


| 

S (1-4) 
4 °b7 | 
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} WATERWORKS AT Rome.—In a short time this undertaking is 
| to be commenced, and will vie in magnitude and extent with 
many that were carried out by the ancient Romans. The project 
contemplates nothing less than bringing into the city the ancient 
| Marcien water, formerly so much esteemed for its pure and excel- 
lent qualities, and celebrated for the great height of its sources. 
The latter are situated in the Valley of Arsoli, some miles distant 
from Rome. When the works are completed it is calculated that 
two million gallons will be delivered every twenty-four hours at 
the highest point of the town of Monti and will reach an eleva- 
' tion equal to that of the knees of the colossus at the Quirinal, 
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NOTICE. 

*,* In order to facilitate communication between our corre- 
spondents in Paris and our subscribers and scientific and 
manufacturing friends who may visit the Exhibition, as 
well as the great mass of the exhibitors, we have established 
a small office in the park, near the boilers, in the English 
section, where our representatives will always be heard of, 
and Tur Enaiyeer can be procured. Yoyo Y Sag 
close to the circular promenade round the building, and 
is externally an exhibition of some of Messrs. Bunnett 
and Co.'s shutters, &c. It is surmounted by a cornice 
representing a rivetted girder in light blue with gold 
rivet heads, and on the centre of each side the name of our 
journal is printed, Our correspondents in Paris will be 
happy to be of use to any of our English or conti- 
nental subscribers visiting the Exhibition. 

Messrs. Kirklands have undertaken the agency of this 
journal at the Exhibition, and it will always be found on 
sale at their English newspaper office, Gallery VII. 





TO CORRESPONDENTS. 

*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. ‘ 

*.* Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

R. M. (Brunswick Works).— We shall give it insertion, 

W. H.—A letter lies at our office for this correspondent, 

BARRY.—Air William, we believe, but we are not certain, 

T. O. L. AND A. F. (Stafford).— Received. Shall be attended to. 

C. P.— We are unable to say at present, but we shall endeavour to find out. 

W. C.—" Bourne on the Steam Engine,” “ Rankine on Prime Movers.” Tredgold 
wants re-editing. 

E, H.—A ball-cock giving a clear waterway of \4 square inches area will be 
amply large enough. 

A COLLIERY ENGINEER.— Your suggestion is a good one, and we shall endeavour 
to carry it out. Can you assist us ? 

EF. E. (Adelphi).— You will oblige by sending us a tracing and short description. 
We shall endeavour to meet your wishes. 

Roo?’s CUPOLA BLOWER.—A correspondent wishes for the address of Mr. oot, 
the patentee of a well-known blowing apparatus. 

J. H. (Battersea).—7o do so would be against our rules, still if you will mention 
what you want we may possibly be able to oblige you. 

T. E. M.—Kocket train signalling apparatus has been frequently proposed. 

evident that your scheme would be useless except at night. 

A YOUNG ENGINEER —The diagrams are very good. You can scarcely improve 
them, except by giving the eccentrics a little more lead, as the steam is not 
admitted sufficiently early. 

B. L. AND CO.- We have been informed that Mr. Trotman will furnish any 
applicant with one of the printed circulars lately alluded to by us. The request 
is to be addressed to No. 42, Cornhill, B.C. 

J.C. B —We cannot tell what you have already read. Assuming that you have to 
begin at the beginning, you cannot do better than procure the treatise on 
** Mechanics,” ** The Steam Engine,” and “ Civil Engineering,” in Weale's 


It is 


series, 

W. M.—A patent has been taken out for the purpose, and the invention has been 
practically used. We will supply you with further information next week, 
There is no work on the sulject. You can procure the specification for 8d, or 
1s. from the Patent-office, Southampton-buildings. 

YOUNG ENGINEER.—The suction pipe is too small; it should be at least Rin, 
in diameter. If the packing is in good order and the pump cool it would pro- 
bably draw water from a depth of \Oft., but you cannot depend upon tts 
drawing in regular work more than a couple of feet. 

S. D.— Without indicating the engines it would be utterly impossible to say exactly 
what the back-pressure would be. If the tank is open to the atmosphere the back- 
pressure within it should not exceed a couple of pounds per square inch, By all 
means turn in the waste steam from the donkey as well. 

A. B.—The quantity discharged will, if the pipes remain the same, depend solely 
on the difference between the height of the water at the spring reservoir and at 
the delivery end. Raising the reservoir therefore will be effective, but lowering 
the pipe would not be effective. The same pressure will be obtained whether 
there ts or is not a reservoir, pressure being only a consequence of vertical height, 
not of volume of water, eR 

ERRATA.—PARIS EXHIBITION.—J/n our notice of Shav's engine in our impres- 
sion for May \7th, for “ water jacket,” read * air jacket” round the vaives, 
And in our last impression, in description of portable engines, for “ governor 
with eight balls,” read, ** governor with light balls.” 





PLATE-ROLLING MILL. 
(To the Editor of The Engineer) 
Str,—Can any of your subscribers supply names of plate-rolling mills abie 
to turn out plates from 5ft. to 6ft. square, by three-sixteenths inch thick ? 
_ T. W. AND CO. 
GLASS BRICK MOULDS. 
(To the Editor of The Engineer) 

Str,—I should be obliged if any of your correspondents would give me some 
information respecting glass brick moulds—where are they to be had, and how 
do they anewer ? i 

May 24th, 1867. —_— 

BLEACHING RICE. 
(To the Editor of The Engineer) 

SrRk,— Could you or any of your readers oblige me by saying what apparatus 
is employed for bleaching or whitening rice after it has been decorticated, and 
who is the maker of such apparatus? The inquiry comes from India. 

Paris, May 25th, 1867. 

INDUSTRIAL SOCIETY OF VERVIERS. 
(To the Editor of The Engineer.) 

§1R,—Can you inform me, in “ Answers to Correspondents,” whether the 
answers to code of inquiries by the Industrial Society of Verviers, mentioned 
in your number of April 26th, will be published for circulution, and if so, how 
they may be procured ? Cc. P. 

Nailsworth, near Stroud, May 24th, 1867. 

{/t is nearly certain that the reports of the Verviers C ill be published, 
but in what form, or at what time, we have not yet learni—most probably not 

before next autumn ina full form.—ED. E.) 











BROWN COAL. 
(To the Editor of The Engineer.) 

S1R,—I beg to inform your correspondent, Friz B. Behr, that lignite, gene- 
rally known as Bovey coal, is found principally at Bovey Tracey, in this 
neighbourhood. A bed of it exists near the railway station of this town, and 
extends as far as Aller, about two miles distant, on the Torquay road; but I 
believe it has been used as fuel only at Bovey Tracey, and mainly for the 
pottery. I think my frend, Mr. W. Pengelly, F.R.S., F.G.S., has read a 
on the subject at the Royal Society. JAMES BARRY, C.E. 

Newton Abbot, May 23rd, 1867. 





MEETINGS NEXT WEEK. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meeting, 
Monday, June 8rd.—The chair will be taken at half-past eight precisely.— 
“* Further Particulars regarding Moncrieff’s Protected Barbette System,” by 
Captain A. Moncrieff, Edinburgh Artillery Militia. 


Advertisements cannot be inserted unless delivered before seven o'clock 


on Thursday evening in each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. line eight words ; 
blocks are le advertise- 


the same rate for the space they fill. All si’ 
ments from the country must be accompanied by stamps in payment. 


Yearly (including two double numbers) £1 lls. 6d. 
ft credit be taken, an extra charge of two shillings and annum will 
AR a 
relating to 'isements i of this are 
to be addressed to the publisher, MR, GRORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C, 
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THE PROGRESS OF THE BESSEMER PROCESS. 


Last Wednesday’s 7imes, as will be remembered, con- 
tained an important letter from Professor Playfair, 
deploring the neglect of industrial education in this 
country. While fully admitting the professor’s arguments, 
we regard this neglect as acting, not so much perhaps as 
impediment to invention, as rather furthering wasteful- 
ness in materials and work. To be brief, it seems to us 
that, for instance, we English need only point to the 
Bessemer process as a proof that this country is not lag- 
ging behind in industrial invention. Undoubtedly Krupp’s 
gigantic development of pot-steel casting was in a great 
measure the efflorescence, so to speak, of the systematic 
chemical training of the Germans. Krupp owes more 
than is generally thought to Karsten. But the Bessemer 
process has enabled us at least intellectually to surpass the 
German development of Huntsman’s process. We under- 
stand that—in this respect, again, showing an example to 
the backward pot-steel melters of Sheffield—Krupp has 
abandoned the use of converting or blister steel furnaces; 
and that most of the metal for his crucibles is prepared in 
Bessemer converters. And we believe that, as soon as the 
undoubted uncertainty in the kind of metal produced in 
the Bessemer vessel is really overcome, we shall also see 
the last of crucible steel—still the cast steel par excellence. 
Let us also say at once that we even share Mr. Bessemer’s 
confidence, that, just as his steel is now slowly replacing, 
in spite of its “uncertainty,” the higher makes of iron, so 
will the converter replace the puddling furnace for the 
cheaper brands. We can point to no stronger proofs than 
the present immense development and the rapid and increas- 
ing extension of the process in this country alone. 

In Sheffield itself, to begin with, Messrs. Bessemer and 
Company themselves have continually at work two four-ton 
converters, and the old original single little one-ton vessel is 
still occasionally used. Messrs. Cammell and Co. work a con- 
verting pit with two four-and-a-half ton converters at their 
Cyclops works in Sheffield; and two other pits at Penistone, 
one of them witha pair offour-ton, and the other with a pair 
of six-ton converting vessels. Testifying to thecomparatively 
long time, some seven years, the plant has been at work, 
is the arrangement of the two three-ton converters in the 
old Bessemer shop of Messrs. John Brown and Co. 
of the Atlas Works. Instead of employing the pair—as 
was first claimed in Mr. Bessemer’s specification, No. 56, 
A.D. 1862—“in such a position with reference to each 
other that the flame and flashes emitted therefrom shall be 
projected in opposite directions, the said vessels being 
capable of discharging the converted metal into a ladle 
placed between them,” the axes on which they turn are in 
the same centre line, with their longitudinal axes parallel. 
The melting furnacesare at one side of the vessels ; and 
the molten pig or spiegeleisen has thus to be conducted a 
long way up to the throats of the converter, thereby pro- 
dueing much iron scrap, especially in the case of the outer 
one. Of far different appearance is the really magnificent 
looking converting pit in the new Bessemer shop ; with its 
two converters, nominally of ten tons, but really capable of 
holding fifteen tons of metal at a time. 

This is not merely the Jargest Bessemer plant at work— 
the largest converters at Barrow-in-Furness are only for 
seven tons—but also one of the latest examples. The 
engines, converters, cranes, and other plant have, we be- 
lieve, been designed by Mr. Bessemer himself, though 
manufactured, and very well manufactured too, by Messrs. 
Walker, Eaton, and Co., of Sheffield. We give elsewhere 
what we believe is the first complete published set of 
drawings of a Bessemer converting pit, and of Mr. Bes- 
semer’s peculiar high-pressure blast engine; and we feel 
fortunate, in doing so, to have been ab'e to obtain the 
most remarkable specimens of their kind. As regards 
actual power of production the Barrow-in-Furness works 
of the Hematite Iron Company considerably exceed the 
Atlas Works. In the course of our recent visit there 
we saw two pits, each with a pair of five-ton vessels, and 
each pit being worked alternately. Two other pits, on the 
new plan of having three converters converging to the 
centre, have been lately erected at Barrow, but were not 
yet at work at the time of our visit, some two months ago. 
Next in importance are the admirably arranged steel 
works of the London and North-Western at Crewe, con- 
taining four five-ton converters, besides a small one for 
carrying out experiments. One of the oldest pits laid down 
is that of Lloyds, Foster, and Co., of Wednesbury, with two 
three-and-a-half-ton converters. The steel boiler plates 
from the Bolton Iron and Steel Works, with two five-ton 
converters, have already acquired a great name. There 
are then the works of the Lancashire Steel Company at 
Gorton, and those of the Manchester Steel and Railway 
Plant Company — each, we believe, with two five-ton 
vessels ; those at Tudhoe, near Durham; at Dowlais 
(four) ; at the Victoria Works of the Ebbw Vale Com- 
pany ; and at Cheltenham. In Scotland, only Mr.' J. M. 
Rowan, of Glasgow, has as yet adopted the process, having 
a pit with two four and-a-half-ton vessels. 

There is, however, one point in which more than one 
steel-producing country is certainly beyond our own. 
While giving some statistics of the progress in Austria 
of this truly revolutionary metallurgical process, one of 
our foreign correspondents very properly regrets that, 
owing to the invalidation of his Austrian patents, Mr. 
Bessemer derives no pecuniary benefit from the working 
of his inventions in that country. This is also the state 
of things in Prussia, whose really iniquitously managed 
patent commission have refused to give Mr. Bessemer 
any patent at all. The great Prussian steel works thus 
manufacture Bessemer steel unweighted by any royalty. 
We regret this, not merely for Mr. Bessemer’s sake, 
but also on public grounds. Our steel-makers are thus 
heavily handicapped in the industrial race with royalties 
of from one to even three pounds per ton. We have heard 





ironmasters, who ought to know better, express the opinion 
that the process will be public property in 1869, or the 
fourteen years after the patents of 1855. The least ex- 
amination of Mr. Bessemer’s specifications will show that 
his original patents of 1855 have been completely super- 
seded, and that this process will remain almost entirely 
in his hands, even if he does not introduce further im- 
penn improvements, till 1876, or fourteen years after 
1is specification No, 56, a.p, 1862, which covers the present 
form and arrangement of his apparatus. Under such con- 
ditions it seems to us that it will be simply impossible 
for the British Bessemer steel-makers to properly compete 
with the Prussians—or even Austrians, for that matter. 


SCREW PROPELLERS IN THE NAVY. 


It is fairly understood now by all naval architects that 
no ship intended to remain long at sea should be left 
wholly dependent on her engines for the means of pro- 
pulsion. Coasting and Channel steamers could dispense 
with the aid of sails, even if their engines broke down, 
without serious consequences, inasmuch as they are certain 
to be found by other vessels and towed into port without 
incurring any danger from which the power of spreading 
sails could rescue them. Even our great Atlantic steamers 
run no great risk, although they have small masts and a 
spread of canvass quite disproportionate to their size; but it 
must be borne in mind that their voyages are performed 
on one of the greatest highways of ocean, and therefore aid 
can never be far off; they are not wholly dependent on steam 
power, and such ample opportunitiesare afforded for exumin- 
ing and repairing machinery never required to run continu- 
ously for more than ten days or thereabouts at atime, that the 
chances of a breakdown are reduced to a minimum. With 
vessels intended for long voyages to stations where exten- 
sive repairs cannot be effected, the case is very different, and 
we find that in Australian and Indian liners steam power, 
even in the finest screw ships, is in a sense subordinated to 
sail power. If not fully rigged in the most complete sense of 
the word, they at least carry masts and spars capable of 
showing a spread of canvass not at all disproportionate to 
the size of the hull which it is intended to impel. We 
must turn to our navy, however, for examples of the 
fullest development of the principle of combining steam 
and sail power in the same vessel, and we there find that 
the screw, introduced at first as an auxiliary, has come to 
be regarded at least in one sense as the principal means 
of propulsion. But even under this condition, and though 
most of our men-of-war are provided with as much power 
in proportion to their size as any so-called full-powered 
steamer in existence, the area of canvass spread in- 
stead of being proportionately reduced, has actually been 
in some cases increased as compared with that adopted in 
rigging our old wooden frigates and line-of-battle ships. 
It is necessary for various reasons that our war ships 
should sail well. In war time they mght be called on to 
keep the sea for months without touching at a port where 
coal could be obtained or repairs effected; and their 
bunkers are usually so limited in capacity by various con- 
siderations of primary importance, that few or none of our 
new ironclads can carry fuel for full power for more than six 
or eight days at the utmost. Again, the cost of fuel, 
especially abroad, is so great that it is expedient to econo- 
mise it; and no engine can be so economical as that which 
is standing still, and consequently burns no coal whatever. 
Our men-of-war are therefore so constructed as to be more 
or less independent of their engines; but it is evident that 
the conditions under which a ship may be best adapted for 
steaming are not necessarily those under which she can be 
best adapted for sailing. If the paddle-wheel embodied 
the only principle by which steam power could be applied 
as a means of propulsion to ships, we might indeed resign 
all hopes of providing a ship which would sail and also 
steam well. The screw, upon the whole, permits the con- 
ditions essential to the favourable operations of either 
wind or steam power to be combined with very fair success. 
But it is by no means certain that we have yet hit on the 
best method of constructing or fitting screw propellers 
intended to leave the sailing powers of a ship altogether 
untrammelled. 

A great deal has been written about the screw propeller, 
and the principles of its action have been very fully 
investigated. We understand much better now than we 
did some few years ago the theory of negative slip, the 
causes of vibration, the influence exerted by the form of a 
ship’s hull, &c. But since Mr. Griffiths taught us to cut off 
the corners of our screw blades very few practical improve- 
ments of any importance have been introduced in the con- 
struction of propellers. The two-bladed screw has been 
very freely adopted, especially in the navy, and although 
four-bladed a double two-bladed Mangin, and common 
four-bladed screws have been sparingly used in our fleets, 
the two-bladed Griffith, or Admiralty, screw may be re- 
garded ‘as having been for some years the representative 
propeller of the British navy. It enjoys favour for many 
reasons:—It gives very excellent results under steam, the 
vibration which it caused was comparatively moderate, and 
when placed up and down in the screw well it was immersed 
in a body of dead water moving with the ship, and pre- 
sented very little resistance to her forward progress. 
However in the course of a report on the performance of 
the Channel squadron—already referred to in our pages, 
Admiral Yelverton makes some remarks which deserve 
considerable attention, tending as they do to show that it 
may be advisable to abandon the use of the two-bladed 
screw in favour of that with four blades, and also going far to 
clear uponeor two vexed questions. The Lords of the Admi- 
ralty called Admiral Yelverton’s attention to the subject, 
and begged him to observe and report upon the difference 
between the performance of ships with two and ships with 
four-bladed screws, both under steam and gail; and the 
conclusions at which he has arrived may be shortly stated 
as follows:—The gallant admiral attributes much of the 
good sailing powers posse by the Pallas, Hector, 
Research, and Bellerophon, with two-bladed screws, “to the 
absence of the two blades across the line of keel acting, as 
they do, like a toggle on the ship.” But favourable as this 
opinion is so far to the two-bladed screw, he goes on to 
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point out that its advantages are possibly overrated, and he 
comes to the conclusion that, “ If the vessels of the Channel 
squadron are to be looked on essentially as for war pur- 
piss, and to fight, and move more by steam than sail, 

am clearly of opinion that the two-bladed screw, with all 
its advantages under sail, is inferior to the four-bladed one. 
It must be obvious to all who have witnessed the difference 
of the two in steaming against wind and sea that the four 
blades have a decided advantage, not only in diminishing 
the amount of slip, but in lessening to a great degree the 
violent jump and strain in the whole of the stern framing. 
With four blades the force is more equally distributed, 
from its being conveyed through four threads instead of 
two, tending to greater regularity in the engine stroke, 
causing less disturbance of the water, consequently less 
vibration, and diminishing by one-fourth the strain on 
each blade.” He sums up in a single sentence :—“ Expe- 
rience convinces me that the four-bladed screw is the best 
for ironclads.” 

Now the advocates of the two-bladed screw will no doubt 
urge that Admiral Yelverton is not an engineer, that only 
engineers are qualified to pronounce an opinion on the 
— raised, and that, as a consequence, the views we 

ave quoted are of little value. We, however, believe 
that a good seaman is perfectly qualitied to pronounce a 
very valuable opinion on the results obtained from different 
methods of propulsion, and we think accordingly that 
Admiral Yelverton’s report on the subject deserves much 
consideration. The arguments which can be urged in 
favour of the two as compared with the four-bladed screw 
are neither numerous nor important. The principal one is 
that it interferes less with the motion of the ship when 
the engines are at rest; but Admiral Yelverton leads us to 
believe that this point is over-valued. In the tirst place it 
appears doubtful whether our ships, even in navigating 
the English Channel, can altogether dispense with the use 
of steam. “ All the ships,” runs the report, “work fairly 
in the general acceptation of the term, but one and all are 
long and uncertain in wearing. Such is the extent to 
which this unaccountable and serious defect goes that a 
small amount of steam must always be kept handy to 
ensure the prompt and certain performance of the simplest 
manceuvreof a fleet.” But it must beadmitted that ourships, 
if least able to use sails alone in Channel navigation, would 
also have least necessity to use them, and therefore, as at sea 
few manceuvres would have to be performed, we may 
abandon the argument, that as steam must always be 
kept up, it makes very little ditference whether the screw 
be or be not of a form which might cause retardation or 
interfere with the working of the ship. Admiral Yelver- 
ton appears to think that as regards this latter considera- 
tion it matters very little whether the screw is two-bladed 
orfour-bladed, pointing out that with a two-bladed screw the 
Bellerophon constantly missed stays, while the Lord Clyde 
and the Ocean never missed stays. Writing on the same 
point, Admiral Warden says:—*I am by no meaus clear 
that the advantage”—of using a two-bladed as compared 
with a four-bladed screw—“ would be uniform and con- 
stant. On the 25th of September, for example, the Cale- 
donia, Lord Clyde, Hector, and Pallas tacked respectively 
in nine, nine, eight, and six minutes, but the Bellerophon 
refused stays once, and missed stays three times, and she 
has only a two-bladed screw.” Admiral Warden further 
recommends that the whole question be largely experi- 
mented on before any final decision is pronounced. 

Besides, even though the four-bladed screw caused more 
retardation than the two-bladed screw while immersed or 
attixed to the screw shaft, it is obvious that it might either 
be lifted or disconnected. The system of lifting screws is 
not now so freely adopted as it was, and for this, among 
other reasons, we had need not refer further to the expedient. 
Nearly all the screws in the navy can be disconnected from 
the engines, however, and left free to revolve. Admiral 
Yelverton supplies some rather singular information as 
regards the rotation of disconnected screws. It appears 
that once the propeller is put in motion by the water 
through which it is dragged the speed of the ship in- 
creases—in some cases the increase amounting to a knot, 
and in others to a knot and a-half, but the speed at which 
the ship’s sailing sets her propeller in motion varies. Thus 
the Achilles must be going tive knots, the Bellerophon six 
knots, the Hector four knots, the Pallas three knots to 
five knots, and Caledonia four knots, before their pro- 
pellers will revolve. The increase in velocity of a knot in 
the case of a vessel going already at six knots is about 
equivalent to increasing the power expended by over fifty 
per cent. It is therefore evident that a screw not revolv- 
ing forms a serious drag on the progress of a ship; but it 
does not appear that once its inertia is overcome and the 
propeller begins to revolve, the number of blades affects 
In any way the amount of the small residual resistance. 

We have thus placed before our readers the most recent 
contribution to the science of screw propulsion. The 
authorities we have quoted deserve to rank as eminent, 
and if we are to accept them as being in any sense con- 
clusive, it becomes evident that we cannot with prudence 
perpetuate the use of the two-bladed propeller. Once it is 
proved that the two-bladed propeller is inferior to its rival 
as causing more vibration—the thing of all others to be 
avoided as most destructive to both wooden and iron ships 
—and working to less advantage against a head wind, every 
good point which it possesses in other respects sinks into 
insignificance, and to adhere to its use is simply to intro- 
duce an element of destruction certain to tell heavily on 
the stern framing of our ships without providing a single 
advantage which can be regarded as a fair e juivalent. 


CURVES AND GRADIENTS. 


Every engineer is well aware of the value of “a bit of 
straight” between two curves of contrary direction, or as 
it is mathematically expressed, of opposite sign, and of “a 
bit of level” between an ascending and descending gra- 
dient. The advantage—it may be said the necessity— 
for their introduction is in proportion to the sharpness of 
the one and the steepness of the other, varying inversely 
as the radius of the former and directly as the angle of 
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inclination of the latter. When two curves of opposite | to the old rules and precepts prescribed for the laying out 


sign join one another without the intervention of a straight 
piece of line, that is, when they have a common tangent at 
their point of junction, they are collectively termed, in rail- 
way parlance, a serpentine or reversed curve; and it is easy 
to perceive that it is impossible for the assumed theoretical 
conditions of the permanent way to be fultilled in such a 
case. All railway curves are arcs of circles, or at 
any rate they are supposed to be such, and although 
not theoretically the curve best adapted for the re- 
quirements of steam locomotion, yet practically it is 
undoubtedly the best. The difficulties in adopting others 
that have in some rare instances been used, probably for 
the sake of pure experiment, are very great, and would be 
still greater if heavy cuttings and embankments necessitated 
the re-staking of that portion of the line once or twice, as 
frequently occurs. In all likelihood, when the permanent 
way was laid it would puzzle the best mathematician and 
the most experienced hand at a theodolite to discover to 
what order the curve belonged. It is by no means an easy 
task, even when the original curve is a true are of a circle, 
to find the actual radius from observations made on the 
ground, and it may be imagined how much this difficulty 
is increased when there are three or four different radii in 
the same curve. 

The principal, and, in fact, only objection of any real 
value raised against the arc of the circle is, that as the 
centrifugal force commences at the “springings of the 
curve” there must be a corresponding instantaneous and 
sudden superelevation of the outer rail at those points. 
well-known writer on the subject has suggested that this 
evil can be easily remedied by commencing to raise the 
outer rail before the curve begins, which could be readily 
accomplished provided the curve sprung from two straight 
lines. By effecting this arrangement, although the develop- 
ment of the centrifugal force would be equally sudden, yet 
the counteracting agent would have acquired its maximum, 
and equilibrium would be established. Manifestly the 
author in question never imagined the case of a reversed 
curve, or he would have made it an exception in propound- 
ing his remedy. At the point of junction, or of contrary 
flexure, the outer rail of the curve becomes the inner one 
of the other, and theoretically-speaking there must be a 
difference of level between them equal to that between 
each pair of rails, that is equal to the supereleva- 
tion. Practically speaking this is impossible, as the 
same rail could not have a sudden dip of three or 
four inches in it, in a straight piece of road, much 
less at so hazardous a point as the junction of two curves 
having opposite directions of curvature. The actual ad- 
justment of this apparently serious difficulty is one of those 
delicate matters usually left to the platelayers. To raise 
the inner rail of one curve previously to its springing at 
the common junction would be to virtually annul the 
superelevation of the outer rail in the same curve. A 
paradox is involved in the junction of a reversed curve. 
Theory requires a difference of level at the same point in 





the same rail, since at that point the rail changes its mu- 
tual relation towards its neighbour, and practice renders 
the fulfilment of theory an impossibility. ‘That there are 
numerous instances of reversed curves without an inch of | 
“straight” between them is a fact too well known to re- 
quire any corroboration, and it is manifest that unless the 
length of the straight piece inserted be considerably greater 
than what is frequently laid out there is virtually none | 
whatever, and the curve, to all practical intents and pur- | 
poses, is still a reversed curve. As a case in point we will | 
select an example from the report of the referees of the | 
Metropolitan and St. John’s Wood Railway Extension to | 
Hampstead,* in which it appears that the proposed line 
left a station upon a curve of ten chains radius, entered | 
upon a piece of straight not quite one chain in length, and | 
then passed on to another curve of twelve chains radius. | 
The referees reported that the piece of inserted straight line 
was of the most limited length, and bare/y sutticient toremedy 
the engineering objection of reversed curves of ten and 
twelve chains radii. Instead of “barely sufficient” the 
statement should have been “ totally insufficient,” as will 
be at once apparent when, instead of space or distance, we 
base our argument upon the element time. If we consider 
the train running at the very moderate speed of ten miles 
per hour, it would pass over this limited bit of straight in 
four seconds, an interval almost inappreciable, and infinitely 
too small to allow of the forces acting upon the train 
during its transit round one curve coming to rest, aud so 
preparing the moving mass to undergo them in the reverse 
direction. The object of inserting a straight bit between 
two curves of contrary flexure is to restore the train to 
the same condition it wasin previously to re-entering upon 
the curve. To accomplish this effectually the length of 
the straight should not be less than the length of the 
train, otherwise the latter is not situated in the same 
plane. In the case we have quoted let us suppose the 
train at rest with the centre carriage over the middle of 
the 60ft. of straight. Owing to the superelevation of 
the outer rails of tke curves, the two ends of the train 
and the centre will be situated in three different planes, 
and since the radii in question are very small the incli- 
nation to the vertical of the ends will be considerable. 
During the passage of the train this twisting or contortion 
is participated in by every carriage in succession, as the 
occupants discover by finding themselves irresistibly drawn 
first to one side and then to the other, experiencing in 
their own persons the effects of the lurching of the train 
while it changes from the convex to the concave curve, or 
vice verst. 

We may now dismiss the subject of the junction of re- 
versed curves and pass on to the equally important one of 
that of inclines. Early authorities insisted strongly upon 
the introduction of short level planes at intervals during 
the surmounting of a summit level, alleging that locomo- 
tives are thus enabled to recover their steam periodically, 
and instituting a comparison between the steam of an en- 
gine and the wind of a horse. How far the comparison 
may hold we need not point out, but with reference 


® “ ‘The Practice of the Referees’ Courts” by J. 8. Wills, reviewed in our 
columns of the 11th January, 1867. 





of railways, we may say, with our French neighbours, 
“ Nous avons changé tout cela.” Our modern engineers con- 
struct railways after their own devices, and while it is a 
matter of congratulation that the principles of science have 
received a greater degreeof attention than has been hitherto 
bestowed upon them, at the same time it is to beregretted that 
many of the sound sterling practical rales laid down by the 
pioneers of our railway system have been either widely de- 
parted from or totally neglected. So far as the insertion 
of level planes between two inclines is concerned, the only 
case Where parliamentary legislation interferes is where 
junctions between two lines are considered ; and provided the 
signals are eiticient and sidings available very little fear of 
a valid opposition on this score need be entertained. In 
France the authorities require that a level piece of line 
320ft. in length should be introduced between every 
ascending and descending gradient having an angle of in- 
clination exceeding a certain prescribed minimum. This 
distance is not considered by French engineers sufficient 
forthesteep gradients which are now so commonly applied on 
railways. A train running down to the bottom of an incline 
of 1 in 60 at a velocity of thirty miles per hour and imme- 
diately commencing to mount another having the same incli- 
nation, experiencesa violent “sécousse,” tending tocompletely 
reverse the disposition of the load upon the wheels, and to 
cause reactions which have undoubtedly broken many a 
coupling. A junction between a steep gradient and a 
horizontal bit of line is open to the same objections only 
in a less degree. The angle formed by the ruling gradient, 
1 in 27, of the line we have already referred to with the 
horizontal is a great deal too abrupt for anything approach- 
ing to fast traflic. After some years it will probably be dis- 
covered that we haveconstructeda series of linesover which it 
will be physically impossible to travel safely and at a speed 
exceeding twenty miles per hour. Upon the central system 
of the Orleans Railway the plan has been adopted of 
“easing” the junction of gradients with horizontal portions 
of the line and with other gradients, by the introduction of 
a series of short inclines having a length of about 35ft. 
Although this is a step in the right direction, yet the 
arrangement smacks forcibly of that rigid adherence to 
theory which has always characterised the French engineers, 
That the sharp angles formed by the junction of the 
different portious of a line are very objectionable admits of 
no contradiction, and that they should be eased by the in- 
troduction of an intermediate piece of flat incline is a 
proper and perfectly practicable remedy; but to carry the 
operation to a theoretical excess is not only unnecessary, 
but would be found exceedingly troublesome and uncer- 
tain of execution in practice. ‘Lhe danger of all these im- 
pediments to safe locomotion depends upon the speed 
attained upon those portions of the road attended by them 

—impunity, if not safety, accompanying a low velocity of 
trausit—while the former, although seldom the latter, 
attends a high speed. Had we advanced to the same 
extent respecting the velocity of steam locomotion that 
we have done m nearly every other feature of it, the 
lines at present and recently constructed would never have 
been attempted without a complete modification in their 
parliamentary and working plans. But the truth is that 
while we have made rapid and unparalleled progress in 
everything relating to the constructive details of railways, 


| we have not advanced a step towards an increase in the 


rate of travelling. Locomotives are designed, not with the 
object of running at a high speed—which was the duty 
originally marked out for them—but with the view of 
overcoming in the road they have to run upon, obstacles 
and impediments which ought never to have existed there. 
Formerly the road was made for the locomotive, now the 
locomotive is made for the road, and the ditference is pre- 
cisely analogous to that of making a good easy road for a 
horse, and buying a large strong horse to work upon a bad 


| road. 


DEATHS. 
On the 24th inst., at his residence, 15, Clarendon-gardens, Maida-hill 
W. EVAN HOPKINS, C.E., F.G.S. 
On the 26th inst., at 77, Gloucester-place, Sir THOMAS PHILLIPS, Q.C., of 
the Inner Temple, Chairman of tue Society of Arts, aged 65. 


NOTES ON PRIVATE BILLS. 

THe counsel who devote themselves chiefly to parliamentary 
business have a longer continuous recess than most of their 
learned brethren, but a few of them —some half-a-dozen of the 
leaders, men mostly of very mature years—work at very high 
pressure during the session, and would be well content, we should 
suppose, to have their working period lengthened, even although 
at the expense of an abridgment of their recess, which lasts tor 
the seven or eight months between July of one year and March 
of the next. Although the present session is an unusually slack 
one as regards private business, several of the more eminent 
leaders have evidently more upon their hands than they can pro- 
perly attend to; and it would be a pleasant thing to see some of 
the plums with which they are gorged distributed among some 
of the wistful and deserving juniors, who would appreciate the 
flavour of the fruit so much better than their over-fed seniors. 
Some of the leaders have retainers in four, five, and six cases, in 
all of which the committees are sitting at the same time, and a 
consequence is that a distinguished Q.C. scarcely gets settled in 
one room, and had time to order his biscuit and glass of sherry, 
when a scout rushes in breathless and whispers in his ear that he 
is wanted in another room, downstairs in the Lords, or upstairs 
in the Commons, as the case may be, to open or reply, to examine 
a principal witness, or what not; and off 

trequently venerable, gentleman has to 
few moments to 


or cross-examine 
the learned, and 
pant after the messenger, with only a 
change the current of his thoughts from gas supply to 
water works—from a _ railway station to a wet dock— 
from a main sewer to a turnpike road. On Tuesday last, in the 
Lords’ Committee, presided over by the Duke of Devonshire, 
we found a learned and jocund Q.C.—whose name and nature 
harmonise adinirably—on his feet, in a Welsh railway cause, 
examining a witness. Passing up stairs in a few minutes we 
entered the room in which Group 12 is being dealt with, and 
behold the same gentleman active in the cases! Passing along 
the corridor to Group 7, and entering, presto/ the ubiquitous 
dréle de corps Q.C. is on his feet, aud has the general manager 
of one of the great companies under the harrow in cross-examina- 
tion, All this occurs within half an hour. Such gentlemen of 
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many briefs cannot be coaxed into the Referees’ Court. Oh, no! 
that is not good enough. The referees will only permit one 
counsel for the promoters and one for each petitioner, whose 
Jocus standi has been allowed. They may not flit about if re- 
tained in the Referees’ Court, and a leader cannot there leave 
behind him a junior to watch the case and act as a warming-pan. 
As Big Ben overhead tolls the hour for retiring in four of his 
double bass notes, one of these weary Q.C.s adroitly suggests in 
a committee that the point in hand should be settled before he 
opens his case, to which the chairman assents, and adds that the 
point in question wi!l occupy the remainder of the sitting; 
whereupon the learned gentleman makes tracks for home, and 
his attendant, sweeping his papers into the great red bag, 
marches off after him. But the leaders, although they have 
earned a night’s repose, are not allowed to go home to dine and 
enjoy their otium cum dignitate. Having business in the office 
of a parliamentary agent, in which above a hundred clerks are 
employed, we heard on that same afternoon the hurried order given 
to a messenger to summon three or four eminent barristers to a 
“consultation at half-past six this evening.” The learned gentle- 
men have scarcely had time to commence their dinners, certainly 
not to discuss their bottle of port, when the messenger arrives 
in hot haste, and they are dragged off to work extra time, for 
which they have no relish. Within an hour or two of midnight 
they return, jaded and weary, to their chambers in the Temple 
or their residence at the West End, respectively, not to indulge 
in domestic amenities or social enjoyment or literary recreation, 
but to devote their attention for as long as they can fix it upon 
the briefs that are to occupy them on the morrow. And this is 
a specimen of the daily life of a distinguished leader at the height 
of the session. It was painfully startling to hear that the last 
utterances of Sir Thomas Phillips, to whose sudden seizure by 
illness in one of the committee rooms we referred last week, were 
those delivered in the discharge of his profession il duty. The 
learned and lamented gentleman, since deceased, may be said to 
have died in harness. 

The experience of parliamentary barristers in good practice 
ought to add largely to their topographical knowledge, and to 
familiarise them with various provincial dialects. Although the 
committees sitting during the week have not been numerous 
tney have brought together a curious variety of provincials, In 
one committee, upon a fen drainage scheme, a number of Lincoln 
“ yellow bellies” gave evidence, in their native patéis, before the 
Lords, concerning the condition and performances of Hobhole, 
Newdike, and Maud Foster's drains, with all of which the learned 
counsel were, or affected to be, perfectly familiar. “The Mid- 
land Scottish” case, concluded on Monday, brought up a great 
many “ Glasca boddies,” and natives of Burns’ part of the coun- 
try, whose speech bewrayed them. In another Lords’ committee a 
Dundee gas bill brought up a number of burghers from that guid 
auld town, one of whom, Baillie Buchan, must have been sur- 
prised to hear himself addressed by counsel as Mr. Bewkenn, 
The editor of the Fonetic Nuz might be able to pronounce Baillie 
as in Dundee, but it is no help to say that the vowels in the first 
syllable are pronoun ed as in “aye,” for a southern pronounces 
the well-known motto of the Napiers, e Ready, a ready.” As for 
Buchan, accent the first syllable, take a good grip of the ch as a 
gutteral, and you have it. In yet a fourth, a Welsh case, where 
Welsh names and Welsh witnesses were concerned, the vagaries 
in pronunciation were more curious still, and in the double Is 
beyond the power of even the phonetic system, requiring, as 
they do, a semi-gutteral sound which cannot be spelt by any 
alphabet. 

A large number of unopposed bills have again been got 
through during the week in both Lord Redesdale’s and 
Mr. Dodson’s committees. The principal business in opposed 
vills has been in the Groups 7 to 12, presided over respec- 





tively by Mr. O'Reilly and Mr. Basil Woodd. We _ inti- 
mated last week that the Midland and Glasgow and South- 
Western amalgamation case was practically finished n 
Thursday. That was so. On Monday the committee met 


again, when the clauses where gone through. The North British 
Company was the only party that took part in the proceedings, 
in addition to the promoters. They proposed clauses which the 
committee could not agree to accept, whereupon the North 
British withdrew and the bill was prepared for report. The 
Midland Additional Powers bill f sllowed in this committee, the 
principal opposition to their being granted powers over the 
South Staffordshire line being by the London and South- 
Western Company. The business in Group 12, the London 
Chatham and Dover bills, is progressing slowly. The first day 
was taken up with the opening statement of counsel for the pro- 
moters of the Directors’ Bill; the second and third days were 
occupied by the examination of Mr. Grosvenor Hodgkins, M.P., 
deputy chairman of the company; the fourth day by the 
examination of Mr. Forbes, general manager of the company, and 
receiver in Chancery, and part of the examination of Mr. Baxter, 
the new solicitor of the company, whose examination was con- 
tinued on the following day. It may be mentioned here that 
the four bills in this group are the Directors’ Bill, Nos. 2 and 3, 
Debenture holders’ Bills,and No. 4, a Shareholders’ Bill. The last 
mentioned will be taken next after the Directors’ Bill has been 
gone through. 
THURSDay. 

Such committees as have met this afternoon have had only a 
short sitting, it being Ascension Day, Amongst these have been 
the Turnpike Trusts and the Fire Protection committees. After 
a lengthened examination of important witnesses—Greaves, 
Bazalgette, Dr. Letheby, Captain Tyler, R.E., &.—the preambles 
of the two bills promoted by the East London Water Company 
have been declared proved. The whole of yesterday was occupied 
in Group 12, London, Chatham, and Dover bills, Mr. Wood 
chairman, in the continued examination of Mr. Baxter. The 
committee adjourned till to-day. The only other committee 
which sat yesterday was upon a companion of the London and 
Chatham in affliction, the impecunious Tewkesbury and Malvern 
line, which is willing to sell itself in perpetuity to the Midland 
for £7500 per annum, which will provide the reduced dividends 
of 4 per cent. to the debenture holders, 2 per cent. to the 
Lloyd’s bondholders, and £1 per share, or a half per cent., to 
the shareholders. The preamble has been declared proved, and 
the provisions of the bill will be carried out unless the Midland 
rues and recedes from the bargain. The Duke of Devonshire’s 
committee has passed the Neath and Brecon bill, which is for 
an extension of their line to the seaward side of the Swansea 
South Dock. 

INSTITUTION OF CIVIL ENGINEERS. 

THE President on last Tuesday evening held hisannual cunversazione 
at the House of the Institution, when the rooms were well filled, but 
not uncomfortably thronged, with a company including the most 
eminent engineers of the day, and a large number of gentlemen 
celebrated for their attainments and the high position they 
occupy in the various branches of science and art. Shortly before 
nine o’clock, the hour fixedin the programme, the guests commenced 
to arrive, and it wag not until nearly eleven that their urbane host 
was released from the agreeable but somewhat momentous task of 
receiving his numerous visitors. Among those present were—Earl 





| Grey, Earl Stanhope, Lord Redesdale, Le Vicomte de Barbacéna, 
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Baron Bramwell, Baron French, the Solicitor-General, the Dean 
of Westminster, Sir R. Mayne, Sir John Burgoyne, Sir J. W. 
Gordon, Lord R. Grosvenor, M.P., Sir J. W. Alexander, Colonel 
Simmonds, R.E., Admiral Spencer Robinson, Admiral Ryder, 
Admiral Halstead, General Geddes Walker, Col, Jervois, Col.Sale, 
Col. Boxer, Col. French, Major Andrews, R.A., Sir 8. M. Peto, 
Bart., M.P., Mr. Alderman Salomons, M.P., Mr. Sherriff, M.P., 
Mr. Tite, M.P., Mr. Lanyon, M.P., Mr. Beresford Hope, M.P., 
Mr. Kelk, M.P., Mr. Leeman, M.P., Mr. Waring, M.P., Dr. Perry, 
Major Palliser, Capt. Martindale, R.E., Mr. Isaac Watts, C.b., 
Dr. Russell, Professor Abel, Professor Wheatstone, Professor 
Pole, Mr. Burke, Q.C., Mr. Vernon Harcourt, Q.C., Mr. Prest- 
wich, Mr. E. W. Cooke, R.A., Mr. 8. Cousins, R.A., Mr. W. C. 
Marshall, R.A., Mr. Sant, A.R.A., Mr. Lamb Stocks, A.R.A., 
Mr. Hawkshaw, Mr. M‘Clean, Mr. J. Cubitt, Mr. C. H. Gregory, 
Mr. T. Hawksley, Vice-Presidents; Mr. Abernethy, Mr. Barlow, 
Mr. Brunlees, Mr. Harrison, Mr. Murray, Mr. Vignoles, Mr. 
Bramwell, Mr, Cowper, Mr. Baker, Mr. Bessemer, Mr. Siemens, 
Mr. R. Rawlinson, C.B., Mr. T. H. Wyatt, Mr. Peacock, Mr. 
Lucas, Mr. M. Scott, Mr. Turnbull, Mr. R. Rawlinson C.B., Mr. 
M‘Connell, Mr. Strapp, Mr. Upward, Mr. Giles, Mr. Beattie, 
Mr. Digby Wyatt, Mr. E. Jeffreys, Mr. T. E. M. Marsh, Mr. 
Fernie, Mr. Allen Ransome, &c. &c., with Mr. Charles Manby, 
F.R.S., honorary secretary; and Mr. James Forrest, the secretary. 

Passing through the reception room and adjoining corridor we 
arrive at the salle where the models were exhibited. The 
collection was rather smaller than that of last year, and it is 
possible that the Paris Exhibition may have been the cause of de- 
priving the Institution of several novelties which would otherwise 
have appeared. As is usual in all similar exhibitions the opposite 
elements of peace and war mutually display their representatives. 
On the one hand we havea model of an electric lighting apparatus 
designed in the interests of the former and destined to preserve 
the lives of the maritime population at large, while on the 
other their safety is emperilled by the representative of the 
latter in the shape of iron batteries and casemated forts. 
One of the most attractive, although by no means the most 
complicated model in the room was that of the electric flashing 
light designed by C. W. Siemens, the action of which, as indi- 
cated by the name, is intermittent. The light is produced by the 
agency of a magneto-electric machine. In order to ensure a 
steady action, the usual carbon points are dispensed with, and 
a stream of mercury, set in motion by a small pump, also 
worked by the electro-magnetic machine, takes their place. 
After the lapse of a certain time the mercury naturally be- 
comes oxidised and impure and the reservoir containing it re- 
quires to be emptied and refilled, The quantity contained in the 
model would last for about six weeks, but there is no difficulty 
in increasing the size of the reservoir to hold sufficient for a 
much longer period. One of Bunsen’s twelve-cell carbon bat- 
teries is employed, which has the advantage of great continuity, 
with low power, the two requirements in all cases of electric 
lights. The inventor admits that his arrangements with respect 
to this apparatus are not yet quite completed, and it has not yet 
been applied to any practical purpose, although it is intended to 
place one as a beacon upon a rock on the coast of Scotland, The 
model, which was working during the greater portion of the even- 
ing, produces a light visible at a distance of between three and four 
miles, but the last consideration is simply one of size and com- 
mensurate cost. 

To the courtesy of Colonel William F. Drummond Jervois, 
C.B., R.E., Assoc. Inst. C.E., the Institution is indebted for the 
models of the forts constituting the representatives of war. The 
most prominent of these is the model of the Horse Land and 
No Man’s Land forts at Spithead, the getting in of the founda- 
tions of which have been entrusted to the care of Mr. Hawkshaw, 
past President Inst. C.E. We have no wish at the present mo- 
ment to make disparaging comparisons, but we venture to pre- 
dict that these foundations will meet a fate very different to that 
which has attended those of some recent warlike structures exe- 
cuted solely under military surveillance. In these foundations 
large concrete blocks, after the custom prevalent with French 
engineers, are laid, the outer portion being faced with granite. 
This ring of combined concrete and masonry is 41ft. in thick- 
ness at the level of 18in. above ordinary spring tides, the inside 
being filled with shingle or clay, and a bed ot concrete laid thereon 
to afford a firm and uniformly consistent base for the erection of 
the superstructure. The diameter of the base here is 210ft., the 
wall erected upon it is 16ft. high and 14ft. Gin. in thickness, and 
is built of large blocks of granite and Roach Portland stone. It 
is soconstructed that iron plating and backing may be applied at 
any future time if it should be considered necessary to increase the 
stability of the solid masonry wall. We pause here to make afew 
comments, The experience of war has amply demonstrated that 
‘‘iron is harder than stone.” It was proved at Sebastopol 
that whatever might be the thickness of the masonry, 
yet, bit by bit, chip by chip, in small fragments or 
in large ones, no stone wall can withstand the violence 
of an incessant cannonading. We put no faith in the ultimate 
resistance of stone walls to iron and steel shots, and it is evident 
that the War Department do not either, or else they would not 
have inserted the saving clause in their specification respecting 
the future contingency relative to strengthening the walls of the 
Horse Land and No Man’s Land forts by iron plating and backing. 
In connection with this proviso two important questions present 
themselves—When? and How? When will it be considered ne- 
cessary to strengthen them, and how will‘it be done? The necessity 
will be at once apparent when the cannon of a foe has made a breach 
in the walls, but how to effect the proposed strengthening when that 
crisis is arrived at, and in the face of a tremendous fire, is a pro- 
blem we leave to the Royal Engineers to solve. Proceeding with 
the description: the top of the wall will be level with the interior 
of the work, and in the included space will be lodged the maga- 
zine, shell and provision stores, and water-tanks, the whole of 
which, except the central portion, which is to be open, will be 
protected by brick arches of considerable thickness. Bearing in 
mind the extreme precision to which shell-throwing has arrived, 
this central portion is totally defenceless, for it would be a libel 
upon ** messieurs les ingénieurs Francais” to suppose that they 
could not get the range of a shell within 105ft. Above these 
stores will be placed the offensive portion of the forts, consisting 
of two tiers of gun casemates, capable of receiving guns 18 tons 
in weight, and protected by an iron wall 1ldin. in thickness. 
Behind the gun casemates four revolving iron turrets are 
erected independently of the other portions of the structure, and 
each is intended to hold two of the most powerful guns that can 
be placed upon the top. It is stated that the fire of twenty guns 
can be concentrated upon one point when desired, which would be 
sufficient to give the coup de grace to any vessel that might 
approach within range. Another model of a casemated fort, in- 
tended to exhibit the most advanced type of construction for 
works for sea defence, is also constructed upon the stone wall 
principle, and assumes that iron-plated works are not requisite for 
the purpose. It is built of granite, with iron shields for two 
tiers of guns, the lower tier for eighteen-ton, and the upper for 
twelve-ton guns. It is distinguished from the other two models 
in the room by having no turrets. The third and last model of 
forts of this description has an exterior wall of iron, carries but 
one tier of eighteen-ton guns, and has turrets upon the top for 
pieces of twenty-three tons. The principle of construction 1s ex- 
emplified in the erection of a fort behind Plymouth Breakwater, 
the works of which are in progress, 

Mr. Cox exhibited an ingenious little model of his machine for 
washing and tanning hides and skins, which has been declared by 
a jury to be both novel and useful, to the utter discomfiture of 
those who thought otherwise, and who, as frequently happens, 
imagined they might appropriate to themselves the results of the 
labours and enterprise of another. The object effected by this patent 
is the shortening of the time required for tanning hides from nine 











months to nine weeks, without resorting to the employment of 
chemicals likely to injure the material. The hides are suspended in 
the interior of a drum, and subject toa process of successive rolling, 
winding, twisting, and working, which might be represented by 
the combined action of a churn and mangling machine. One ad- 
vantage of the new process is that the ordinary tan pits are quite 
available and suitable for its introduction. In the pages of THE 
ENGINEER of the 14th December, 1866, we gave a description and 
illustration of Hunter and Co.’s new machinery for cutting, 
tunnelling, quarrying, and facing slate, stone, and marble; and 
we refer our readers to our past columns for full particulars. A 
small model, embracing some new improvements, was exhibited 
by Mr. Fothergill Cooke. Considerable attention was bestowed by 
the visitors upon the hydro-pneumatic hoist patented by Messrs. 
Head, Wrightson, and Co., of Stockton-on-Tees, the working of 
which was highly interesting. We give further information upen 
this subject in another part of our columns. In addition to 
Messrs. Howard’s boiler, of which a model was exhibited, Mr. 
Dixon contributed one of his patent combined Juckes’ furnace 
and Cornish boiler, of which we hope very shortly to furnish 
further details and illustrations. Our readers will find in another 
portion of our columns a description of the self-adjusting or sus- 
pended wheel for coupled engines, carriages, and wagons, of Mr. 
George Smith, jun., late of Bedford. We have also elsewhere 
illustrated and described Mr. A. Upward’s patent safety drilling 
apparatus for gas and water mains. This little apparatus is to be 
recommended for its portability, its capability of application to 
any sized main, and the complete prevention of all escape of gas 
during the process of tapping. There was also a well-executed 
model of a patent safety tire, by G. R. Brotherwood, and 2 double 
winch arrangement for getting down screw piles and cylinders 
into hard ground. This last contrivance is of an exceedingly 
simple character, but it is evident that the power would act to 
great disadvantage when the angle between the arms of the lever 
and the rope became very acute, since the greater part of the 
force developed may be resolved in the direction of the axis of the 
lever, a cross-bar passing over the head of the pile, and conse- 
quently would produce little or no effect. From the Stour 
Valley Works, West Bromwich, ‘near Birmingham, Messrs. 
Weston and Price send a model of their patent machinery for 
shaping and manufacturing hexagonal and square nuts for bolts, 
A contribution from Admiral E. P. Halsted attracted a good 
deal of attention, although consisting simply of models of 
boats and a seaboard plan of his proposed ironclad fleet, which 
has been most elaborately illustrated by a series of beautiful 
models at the Paris Exhibition, to which we may hereafter refer. 
Admiral Halsted is well known as a consistent and persistent 
advocate of the turret system of Captain Cowper Coles, and it 
appears to us that he has overcome many of the objections which 
have been urged by the “ anti-turret party” against the system of 
Captain Coles. The principal features are—lst, A complete spar- 
deck for working the ship under sail without impeding the fire of 
the turrets beneath, and on which are stowed the boats and anchors, 
thus leaving the upper deck over which the guns of the turrets 
fire practically free from all obstruction, and this upper deck is 
16ft. above the load-line, being about the same height above the 
water as the upper decks of our largest broadside ironclads, The 
spar-deck is about 28ft. above the sea; this is an amount of 
** freeboard ” which has, we believe, never as yet been attempted 
in a broadside ironclad, and, in this respect, it presents superiority 
for seagoing purposes over the broadside system. This, then, is one of 
the most important features in a seagoing ship. The second point 
which, to a considerable degree, is involved in the question of height 
of freeboard is that of habitableness. This is a subject much over- 
looked by certain writers, as is one which involves the efficiency of 
the ship as a “*iman-of-war.” Light and ventilation are as needful 
as provisions, and it is at least as absulutely necessary as that the 
powder should be kept dry that the crew should be kept, as far as 
human means are concerned, in a healthy and vigorous condition, for 
it is essential that the personnel of our fleets be in no way less efficient 
than the materidl. This subject appears to have had its full con- 
sideration, and in the words of Admiral Halsted, which are 
endorsed by his plans, ‘** the accommodation for officers, crew, and 
troops, with light and ventilation, is as ample as in any past 
description of war ship or transport.” The designs for this pro- 
posed turret navy have been prepared by Mr. Charles F. Hen- 
wood, R.A., who has most efliciently illustrated Admiral Halsted’s 
view as to the ‘‘ fleet of the future,” and we were informed by 
that gentleman that the elements of seagoing qualities for these 
ships have been derived from those of H.M.S. Achilles, designed 
by Isaac Watts, Esq., C.b., late Chief Constructor of the Navy. 
The neatly-executed models of boats shown are intended to 
illustrate an improved “boat equipment” for ships of war. 
Launches, pinnaces, and cutters are fitted with steam power, and 
armed with two guns each, on Captain Coles’ system, engines and 
armament being exactly similar in the launches and pin- 
naces and interchangeable, as well as in and between the 
cutters. Berthon’s collapsible lifeboat for landing troops, horses, 
and siege guns is a very ingenious invention, with great carrying 
power; it is capable of being stowed in a very small compass. For 
troop and emigrant ships it appears to be what is much wanted. 
Mr. Henwoo.i’s scheme, which we have so fully described and 
illustrated in our columns within the last few months, for convert- 
ing our unarmoured ships of the line into ironclad turret ships on 
Captain Coles’ system, was here illustrated by plans and photographs. 
Bridges, whether of iron, stone, or timber, were totally unrepre- 
sented, the only attempt at an example being the tension girder 
of Messrs. Westwood and Baillie, which, it_is needless to say, is a 
complete misnomer. The only bridge that can be designed on the 
tension principle is the suspension, and compressive strains would 
exist in the girder in question exactly at the same points as in an 
ordinary Warren or lattice beam. Judging from the specimen we 
saw, it might answer for bridges of very limited span, but 
so also would almost any description of girder ever yet 
invented. We shall give illustrations and details in our 
next of the donkey pump and reversing gear designed by 
Mr. Appleby, C.E. Our notice would be incomplete if we omitted 
the beautiful and elaborately executed model of a coal staith for 
the Taff Vale Railway Company, sent by Messrs. Pooley, the well- 
known weighing machine patentees. It was undoubtedly the gem 
of the room, both for finish of execution and the exceedingly com- 
plicated nature of its details, complications we fear somewhat 
liable to interfere with the practical utility of the machinery. 
The patent excavating apparatus by Milroy was in action nearly 
the whole evening, and the model received a great share of atten- 
tion. It has already appeared in THE EnGineeR of March 29th. 
Itlifts about three quarters of a cubic yard at a time, from a depth 
of sixty feet, in four minutes. A model of Mr, Missent’s concrete 
mixer was also in the room, a description and illustration of which 
will be found in our columns of 10th May last. Mr. Napier sent a 
model of his friction lathe, also previously noticed in our pages. 








THe East oF Loypon Waterworks CoMPANY.—We under- 
stand that a report on the water supply of this company has been 
lately addressed to the Board of ‘rade by Captain Tyler, R.E. 
We hear that it consists in substance of answers to the complaints 
addressed last November to the Board of Trade by a number of 
the inhabitants of the East of London. Captain Tyler proves, 
what was, in fact, only too well-known before, that the water of 
this company is extremely deficient in quality, but he refuses to 
take upon himself the onus of deciding as to the truth of the 
further allegations of the memorialists, namely, that the water 
**had been the principal, if not the sole cause of the fearful 
mortality from cholera in the East of London.” The important 
portion in a technical point of view of this report consists in the 
proof adduced that the water from the river Lea finds its way into 
the covered reservoirs of the Kast London Waterworks Company. 
As is the case with ourselves (see THE ENGINEER, last January 25th) 
Captain Tyler is greatly in favour of the constant supply system, 
on every ground of economy, as well as of the public health, 
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CLEVELAND BLasT FuRNACES.—The importance of the Cleve- 
land district in the production of pig iron is daily felt in Stafford- 
shire and Scotland, not only in the quantity but quality of the 
iron made there. Formerly it was thought that the hotter the 
blast used in the blast furnace the more inferior was the pig, and 
contracts for rails, &c., were made, in which it was stipulated 
that the pigs used should be smelted with blast at a specified low 
temperature; but experience has taught the Cleveland ironmasters 
that the higher the temperature of the blast used for smelting the 
Cleveland ironstone the better is the quality of not only the 
pigs, but the bar iron made therefrom; and also that some of the 
iron produced in Cleveland, when refined, will produce as tough 
and fibrous bar iron as can be made from any other pigs made in 
the United Kingdom. It is difficult, however, to overcome pre- 
judices suddenly, and the Cleveland ironmasters, well knowing the 
powers they have in reserve, have gradually tempted the Stafford- 
shire district to use Cleveland pig at low prices; but to do this it 
has been necessary to adopt improvements in their blast furnaces 
to lessen the cost of production, This has been chiefly effected by 
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the adoption of larger blast furnaces, thereby lessening wages as 
well as coke per ton of pigs; again, by utilising the waste gases not 


blast engines is generated without a shovelful of coal. The success 
of the increased size of the furnaces erected at the Thornaby 
works, induced others to build still larger furnaces, and from a 
diameter of 15ft. and 50ft. high, built ten years ago, the dimen- 
sions have been increased to 18ft. by 65ft., 20ft. by 7O0ft., and 
22ft. by 70ft., each increase of size showing a saving in coke and 
labour. The last furnace put into blast in the district is one at 
Norton Ironworks, about three weeks ago, of 25ft. inside diameter 
and 85ft. high, of a capacity of 26,000 cubic feet; it was charged 
with wanation of 500 tons of minerals before the blast was put on, 
and after the first rest has only produced No. 1 and 3 foundry 
pig. As far as we have been able to ascertain there appears scarcely 
a limit to the “‘ burden the coke will carry,” and from all appear- 
ance it is expected to make about 450 tons of pigs weekly. This 
furnace, which is at present the largest in the world, will soon be 
eclipsed by the two now in course of erection at Ferry Hill, which 





only is the blast heated very highly, but all the steam for the | 





are 27ft. diameter and 102ft. high; after these are fairly at work 
it will be seen whether the quantity of coke to produce a ton of 
pigs can be reduced much lower than 18; if so, it is possible that 
still larger furnaces will be built. With these facts before them we 
should recommend bar iron makers to look for their future 
supply of pigs to Cleveland, and not keep small furnaces in blast 
which do not pay at present prices. Another feature in the use of 
large furnaces is that not only is the quality of the pig made 
superior to that from the same minerals in small furnaces, but 
the yield of the ore used is greater. 

Society OF ENGINEERS’ Paris Trrp.—The following circular has 
been issued by the Society of Engineers :—‘‘All members visiting 
Paris during the first week in June are requested to report them. 
selves at the society's office, No. 190, Rue St. Deostelane. 
No special arrangements have been made as to lodgings. 
Every member to pay his own expenses, The ttee appointed 
by the council to ee the society in Paris, will leave London 
on the Ist of June by train leaving Charing Cross station at 4.15 
p.m,, vid Folkestone and Boulogne,—G, W, Harris, Secretary.” 
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Tue novelty of these wheels consists in the body hoops, spokes, 
or discs being suspended to the tires; by such an arrangement the 
tires are in compression while the body, hoops, spokes, or discs 
are in tension, the reverse in principle to the constructions as at 
present adopted. 

The advantages claimed are cheapness, lightness, durability, 
greater safety to the trains, especially at high speeds, as the tires 
cannot separate or break from the body, hoops, spokes, or discs of 
the wheels, nor can they mount the rails, as the tire sheers in- 
stead of biting. 
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The improvement also prevents torsion to cranks and axles, as 
the tires regulate aeaniiee. 

Fig. 1 in our engraving is a driving wheel for locomotives; Fig. 
2, leading or trailing wheel for locomotives; Fig. 3, carriage or 
wagon wheel; A, tire; B, flange rings attached to the tire to sus- 
tain hoop; C, hoop to sustain body, spokes, or disc of the wheel; 
D, rim of the body, spokes, or disc of the wheel, supported by the 
hoop; E, body, spokes, or disc of the wheel; F, space to allow 
play or elasticity between the body, spokes, or disc of the wheel 
and the tire; G, rail. 








UPWARD’S 


PROCESS OF ORILLINC 


DRILLING APPARATUS. 


INSERTING CONNECTOR 





In the annexed engraving we illustrate a very neat drilling 
apparatus, invented by Mr. A. Upward, of the Chartered Gas 
Company. A is the tap, B the drill and cutter fixed into tap ; 
C, C, spring to prevent the tap and drill from dropping when the 
hole is first made through the pipe; D, piston (through which the 
tap passes) and presses on the spring; E, E, india-rubber washer 
or common clay which, from its form, sets down tightly round 
the cylinder and on the top of the pipe, thus preventing all escape 
of gas at the bottom of the cylinder. F, F, is a cylinder in which 
the piston D works, this piston is made to fit the cylinder gas- 
tight, G, is a small valve, and is used for the purpose of shutting 
off the gas after the hole is made and the piston withdrawn from 
the cylinder; H, india-rubber cap which is stretched tightly over 
the top of the cylinder; this cap has a hole made in the centre, 
through which a short length of service pipe, called a connector, 
is passed, in order to screw it into the gas main; K, pin to fix the 
tap to the piston during the operation of making and tapping the 
hole; L, telescopic screw for feeding down, and is made in this 
form to gain length and to economise space; M, chain clamp, so 
that by adjusting the links the drill-post may be fixed to any 
sized main with the same chain; N, ordinary ratchet brace; O, 
drill-post, cylinder, and valve. 

In using this apparatus the drill-post is fixed to the pipe by the 
chain clamp; the ratchet brace is then put on, and the drilling 
operation commenced, feeding down the telescopic screw very 
lightly at first, or the point of the drill is liable to be broken, as 
there is no centre punch used. Care must also be taken to feed 
down lightly while the burr, which is left on each side of the hole 
in the pipe, is being cut out. When this drilling operation is 
complete, the tap is then pressed by feeding down the screw B, 
and turned at the same time by the brace until the hole is finished. 
In order to prevent all escape of gas, a short piece of pipe or 
connector is to be ready prepared with the two ends stopped by a 
thin wafer of wax and tallow, and this connector is then to be 
fixed into the india-rubber cap, so that when the tap and piston 
are taken out of the cylinder and the india-rubber cap H stretched 
tightly over the top of the cylinder F, F, and the small valve G 
opened, the connector can be screwed into the gas main without 
any escape of gas whatever. After this operation is completed, 
the apparatus is removed and the ordinary mode of laying the 
rest oF the service proceeded with, and when this is completed a 
slight amount of heat applied to the ends of the short connector 

ipe will melt the wafers, and thus open the communication 
= the gas main and the meter on the premises about to be 
supplied with gas. 

he objects obtained by the use of this machine are, first, the 
prevention of accident from the escape of gas, whatever may be 
the size and situation of the gas main; secondly, to enable any 
ordinarily skilled workman to make a well-tapped circular hole 

for tubing of any size; thirdly, to prevent inconvenience and 
injury to the workmen employed in service laying, and to persons 
in the immediate vicinity; fourthly, the avoiding the large loss of 
ong which is incurred during the operation of cutting and tapping 
y the present mode; fifthly, a perfect and plet ti 

between the gas main and the wrought iron service. 

The machine, by a slight modification, may be used for drilling 
and tapping water mains under pressure, and connecting the 
service thereto, preventing the escape of water durin the 











/ERONAUTICAL SOCIETY ‘OF GREAT BRITAIN. 


AT a meeting of council, lately held at Stafford House, William 
Fairbairn, Esq., in the chair, the following gentlemen were ad- 
mitted as members:—Groves Tarcher, John Vincent Day, Henry 
Edward Hutchins, Captain Murray, R.N., Stephen Ballard, C.E., 
John Elder, John Reeve, E. W. Young, Robert Parry, James 
Garstang, Charles Burgmauer. 

The honorary secretary, Mr. F. W. Brearey, read the following 
letter, addressed to the Duke of Sutherland, from Brigadier- 
General Serrell, late colonel of engineers, New York:— 

““My Lord,-—I have had the pleasure of receiving a note from 
your distinguished countryman, Wm. Fairbairn, on the subject of 
navigating the air, in which he recommends me to address your 
grace, should I desire to know more of the attitude of your society 
towards this subject. Having spent very considerable time and 
money in investigating the condition y to in the 
solution of the problem in question, I have arrived at the con- 
| clusion that the thing is attainable by mechanical means, irrespec- 
| tive of any balloons or their equivalent. It has been demonstrated 
| in three trials that the proper direction can be given and main- 
| tained—-that the elevating force can be sustained where there is 
| sufficient motive power within the assigned limits of weight—and 
| 
| 








I am now endeavouring to produce the necessary development of 

power within the required conditions; and this is all, I believe, 

now wanting to accomplish the result. That is, I find screw-pro- 

peller fans, of which I have made five, the largest of which are 
20ft. Gin. in diameter, will lift, with a given shape and pitch of 

fan, at given velocities, certain weights. Dr. Andrews has shown 

that my arrangement for steering, which he in part used, will 
guide his air-ship, and I have tried experimentally the force re- 
| quired and the quantity lifted ; and am now seeking, with a good 
| prospect of success, for the boiler that will generate the necessa: 

steam within the given limit of bulk and weight, and my friend, 
Horatio Allen, thinks he is about attaining it by means of a 
| peculiar superheating boiler. Now, I have no desire in this mat- 
| ter but that the thing shall be done. If by me, good—if by an- 
other, good also; and if what we have done here will help any- 
thing you shall know it. If what you are doing will throw any 
light on the question of great power within small limits of weights 
I shall be very glad to know of it, if it is proper I should. I have 
» machine, built of very light copper, 70ft. long, with elevators, 
capable of lifting six tons, and if it will help to elucidate the 
question will send you a description and photographs, if your 
society will reciprocate by sending me any information you have 
on the subject I desire —namely, power that is developed by light 
engines of any kind.—Your obedient servant. 

“EDWARD W. SERRELL, 
‘* Brigadier-General, late Colonel Engineers. 
“* His Grace the Duke of Sutherland.” 


This elicited a response, of which the following is an extract: 


** Maidenstone-hill, Blackheath, S.E., 
“May 25th, 1867. 





““My dear Sir,—ronautical Society,—I had the pleasure to 


| read to the council held at the Duke of Sutherland’s residence on 
| the 15th inst., your letters to his grace and to me, which elicited 


cordial expressions of goodwill and a desire to afford you all the 
information in our power. In the matter of aerial navigation 
there should not be, and I believe there are not, any national 
jealousies. The triumph of any one, whatever be his nationality, 
would be too great a boon to civilisation not to be accepted as a 
general matter of rejoicing to the whole world, in which the 
highest and the lowest, the black and the white, would equally 
participate. Whilst, therefore, it would be great honour and 
credit and lasting fame to any individual or body of individuals 
who should solve this long meditated problem, the ronautical 
Society of Great Britain will never withhold from earnest workers 
in the cause any information desired in the spirit of your com- 
munication which may tend to advance so cosmopolitan an object 
of desire as locomotion upon an international highway whose 


| termini embrace every dwelling upon the earth. . . 


“*T remain, my dear sir. yours faithfully, ‘ 
“J. W. Brearey, Hon. Sec.” 


The above letter concludes with{all] the’ information within the 


knowledge of the society. 





THE 

{ 
Tuis hoist, recently patented iI 
under the above title, by Mr. ‘ft 


Wrightson, of the firm of Head, 
Wrightson, and Co., of Stockton- 


on-Tees, conjointly with Mr. 
Walter Crooke, of thesame place, 
is worked as the name implies by 
a power derived from the joint 
action of water and air, and is a 
simple application of the laws of 
buoyancy. The action may be 
explained as follows:—A weight 
has to be lifted a certain height; 
the simplest way to do this me- 
chanically is to attach a chain to 
the cage containing the weight to 
be lifted, pass it over the sheave, 
and at the other end of the chain 
hang a weight exceeding the 
weight of the cage to be lifted. 
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weight is made of the form of a 
bell, and allowed to work up and 
down in a tube filled with water. muuamay Te 
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iron tube 5ft. to 6ft. diameter is 
erected vertically upon or near 
the air accumulator, a pipe from 
the tube passing down to within 
3in. or 4m. of the bottom of the 
accumulator; the tube is carried 
up to 10ft. or 12ft. above the 
level of the top platform, and 
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another tank, of similar capacity 
to the accumulator, is placed on 
the top of this tube. The tube 
is filled with water, and in the 
tube is a balance-weight formed 
like a bell, and is of such a 
weight, when weighed in water, It E> 
as to exceed the heaviest load the 
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hoist is required to raise, and the hollow within{it is of such a | 
capacity that when filled with air it will attain the,same power of 





buoyancy upwards that it a of — ing when full of water. 
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over a sheave on the top tank, passes down to one of the cages; 
the other chain is fastened to the bottom of the bell, passes down- 
ward under a sheave fixed in the bottom of the tube, up inside the 
tube clear of the side of the bell, and over another sheave on the 
top tank, and descends to the other cage. By this arrangement 
the cages, on the movement of the bell, work in opposite directions 
up and down. The bottom tank is connected with a small air 
engine, which, in pumping in air, forces the water in the lower tank 
up the tube until the surface of the water comes within 6in. of the 
bottom, when the air engine is throttled by self-acting apparatus. 
This lower tank thus forms an accumulator of compressed air. By 
a suitable valve sutticient of this air is admitted into the bell to 
displace the proper weight of water; the bell rises, drawing up one 
cage and letting down the other. When it is required to let the 
bell down a small valve opening internally at the top of the bell is 
pressed by a lever, the air escapes, the water re-enters, and the 
bell re-assumes its functions as a balance- weight, and in descend- 
ing draws up one cage and lowers the other. The arrangement 
for brakeing is on this principle :--The bell must have suflicient 
clearance at its sides to allow the water to pass in its motion up 
and down. By gradually contracting the.area of water passage 
near the top and bottom of the tube the bell is brought toa 
gradual stand, and by this means the speed at different parts of 
the lift can be regulated to the greatest nicety. The hoist can 
also be made to lift the cage through twice the space traversed by 


the bell by a simple arrangement of sheaves and chains. Under 
some circumstances this would be a great advantage. The prin- 


cipal advantages claimed by the patentees are—lst, economical 
working; 2nd, simplicity of parts; Srd, ease of repair; 4th, cheap- 
ness of firstcost. Our engraving shows the hoist applied to blast 
furnaces. 


LETTERS TO THE EDITOR. 
(We do not hold ourse)res responsible for the opinions of our 
Correspondents. ) 
COMPRESSING IRON. 

Sir,—Seeing amonst the abstracts of specifications published in 
your journal of the 17th of May one from Mr. J. Whitworth, of 
Manchester, claiming the novelty of compressing metals in their 
molten state, either as hoops or solid ingots, by hydraulic power, 
I most respectfully beg to inform him that he is claiming far more 
than what he has any right to do. But without taking up too 
much of your valuable space with very long explanations, if you 
will kindly favour me by inserting this, I will here inform him, and 
any other persons who may be interested in the matter, that if he 
or they will take the trouble to visit the Broughten Copper Com- 
eh works at Broughten Bridge, Salford, they will there see an 

ydraulic machine which I designed and made in the year 1851, 
which he specities—compressing both hollow 








doing just the w 
cylinders and sol 

It worked well from the first, and never made a bad casting, 
except through the carelessness or incompetency of its attendants, 
and I know that the calico printers of Manchester have spoken 
highly of the improvement it has given to their rollers. With 
regard to the latter portion of his specification, where he says he 
gives compression to the exterior of the moulds, so as to give more 
equal solidity to long castings, I do not claim anything. I may 
further state that, having succeeded so well with the above-named 
machine, and after reading some years ago the long controversy in 
your journal that all the new guns which were then being made 
were honeycombed, and therefore more or less weak, Imadenew plans 
for a horizontal machine for compressing guns, the iron mould put 
together in parts; but, in place of compressing the exterior of the 
moulds, I had presses at each ends, as with the Broughten ma- 
chine, and to diffuse the equality of solidity through the gun I pro- 
posed to force the core—a hollow one, and taper—a certain distance 
through the mould just as the metal was setting, afterwards to 
pass suddenly through the centre of the core a strong current of 
water, and by causing a quick or sudden contraction of the core it 
would be momentarily relieved and easier forced back; but after 
spending much time, and meeting no one willing to assist me, I 
was forced to give it up, but I shall be glad to give further details 
of the above to any correspondent. ROBERT HARRISON, 

Pentrefelin, near Port Madoc, Carnarvonshire, 

May 22nd, 1867. 















THE STEAM CRANES AT THE PARIS EXHIBITION. 

Str,—As the remarks on Messrs. Shanks’ crane, in your paper ot 
yesterday, are calculated to convey a false impression, prejudicial 
to us as exhibitors of our patent steam crane, we reply to the 
following in particular:— 

**The crane has been in operation in the British section of the 
Paris Exhibition since the beginning of February last; for about 
four weeks it was the only steam crane employed in the Paris 
Exhibition; and during this period and till the end of March, it 
has been constantly at work unloading the heavy goods in the 
British department. It is not more than the crane deserves to 
state that during this time, notwithstanding its constant employ- 
ment, it has never had the slightest mishap or accident to inter- 
fere with its working in any way.” 

We beg to state that our crane commenced working on 20th 
February, and up till 8th April it was in constant use unloading 
machinery and goods in the British department, which it did, as 
we were informed by the Secretary of the British Executive, to 
the satisfaction of the superintendent of the machinery. 

We were not aware that it is an extraordinary feat for a steam 
crane to work two months without breaking. From such a state- 
ment one would infer that other steam cranes had broken, and 
Messrs. Shanks’ had not. The reverse of this is the truth. We 
have a letter from Paris written during the time the steam cranes 
were at work stating that Shanks’ had broken down in working. 
A subsequent letter informed us that our crane was the only one 
that had not broken at that date. 

We may add that had it not been for the extraordinary delay in 
transit, our crane, which left here on 26th January, would have 
been at work a fortnight earlier. As it was, however, it was in time 
to take its full share of the work, and we may add the latter clause 
of the quotation we have made is quite applicable to it, as no mis- 
hap whatever occurred during the period it worked. 

We make these corrections without adding any comment. 

Gro. RUSSELL AND Co, 

Alpha Steam Crane and Engine Works, Motherwell, N. B. 


May 25th, 1867. 











ARTS AND SCIENCES, 
1dd a few more detailed objec- 
tions that may be raised against this expenditure of the funds, in 
part derived from the result of the Great Exhibition of 1851. The 
general design is a professed imitation of the Coliseum of Ves- 
pasian at Rome, built in times when the principal resources for 
the recreation of people of all classes were the combats to death 
of gladiators and other ferocious as well as sometimes timid ani- 
mals, the only purpose for which that peculiar form of building 
is at alladapted. The difficulty of throwing a roof over so vast a 
space renders the amphitheatre form only suitable for southern 
climates, and never intended to carry a roof in the original con- 
struction, excepting perhaps for a slight awning of canvass par- 
tially to shade off the burning rays of the sun. Vespasian’s 
amphitheatre was familiar to me when residing abroad, and I have 
now before me a restored design of that magnificent structure. 
The exterior ornamentation of the proposed Central Hall departs 
entirely from the simplicity of the great original, by cutting it up 
with an infinity of minute members, like, but in a different style, 
the folly exhibited in the design of the great Westminster Palace. 
The building is to consist of brick and white facings, and will pre- 
sent, therefore, the unsightly appearance which disgraces much of 
our modern architecture. The beauty of the Coliseum of Rome, 
now)two thousand years old, is caused by the fact of its being faced 
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with uniform coloured stone that, through age, has taken a splendid 
tint. 

The exterior openings in the proposed Central Hall are to be 
diminished in breadth from the ground floor to the upper storeys, 
which will cause the top windows to appezr as mere pigeon holes. 
And in order to increase, if possible, the unsightliness, additions 
are to be made for grand entrances, quite contrary to the rules of 
good taste. They are, of course, suited to the height of ordinary 
mort. ls, but not to the colossal building to which they are attached 
as mere excrescences, presenting, in fact, the appearance of the 
entrance hole of a beehive. A portico ought at least to be as high 
as the main front, but is entirely out of place in a building of 
external circular form. The Pantheon at Rome has a grand portico, 
but the ground plan is square, though the interior is circular. 

The enormous expenditure will be thrown away owing to the 
impossibility of filling so large a building, partly on account of the 
out-of-way situation in the vicinity of the well known Brompton 
boilers, but chiefly because so many people can never be unani- 
mons at the same time in the pursuit of pleasure or information. 

The interior arrangements are, as you truly say, utterly un- 
adapted for any modern purpose whatever —even for monster con- 
certs, the fashion of the day, a most determined departure from 
true music. The architect, assuming for the moment that the 
elliptical form is the best, has made the great mistake of placing 
the proscenium, stage, orchestra, or platform—by whatever designa- 
tion it may be known --at the end instead of at the side of the 
ellipsis. The laws of accoustics show that, in elliptical chambers, 
sound produced in one focus is distinctly heard by persons placed 
in the other, but thé rest of the audience will hear nothing but 
confusion. The best situation for the speaker or for music is at 
the side, where the sound will have only half the distance to 
traverse in order to reach the ears of the audience, who will enjoy 
at the same time the advantage of facing the speaker, instead of 
being obliged to bend their attention side ways. 

You have already shown in your able notice of the proposed 
building, the total inapplicability of such a structure for any 
modern purpose whatever, and it may be observed that the failure 
of military engineers when employed upon civil works is not at all 
an unusual result, seeing that they so often fail, even when em- 
ployed upon their own military structures, which could be carried 
out by our civil engineers and architects at much less cost, and 
with much more scientific and practical knowledge. 

Henry W. REVELEY. 

1, Baker-street, Reading, May 27th, 1867. 





THE FOULING OF SHIPS. 

Srr,—Observing on a perusal of your article upon the all- 
important subject of the corrosion and fouling of iron ships’ 
bottoms contained in last week’s impression, that very erroneous 
opinions upon some of the important points are still entertained, 
I am induced to offer a few remarks with a view to their correction 
or removal. 

You observe, for instance, “that if the result of such con- 
tinuous destruction should happen to be of a material having a 
poisonous quality, then, according to some, its anti-fouling pro- 
perties would be enhanced.” 

Upon this point assuredly no practical man can now be found 
who entertains such an idea, as the fact is patent in practical 
experience that living marine organisms in abundance have been 
frequently found adherent to copper sheathed vessels, occurring, 
doubtless, in cases where electro-chemical action has been neutra- 
lised by some local accidence, and it is therefore obvious that the 
advantageous results appertaining to the use of copper, Muntz 
metal, or other metallic sheathings, on wooden-bottomed vessels, 
do not arise from any poisonous influence exerted by such me- 
tallic sheathing. 

The next observation to which I would address myself is 
expressed in allusion to Mr. Daft’s plan for zine sheathing iron 
ships, “‘ whether it (zinc) be competent to obviate the fouling of 
iron bottoms, is, of course, a question that prolonged experience 
can alone determine.” 

Upon whatever evidence such extraordinary views have been 
arrived at it is difficult to imagine, as upon reference to the investi- 
gations of Sir Humphry Davy and others the facts are indispu- 
tably established that so long as iron is in voltaic relationship to 
zine its corrosion is impossible; and anti-fouling, which is 
uniformly insured by an exfoliation of the metal, being induced 
by chemical action, it is obvious the adoption of a proper voltaic 
arrangement is all that is necessary to secure continuous and 
uniform disintegration where zinc upon iron are the metals under 
consideration. The result of these investigations have been the 
establishment of the so-called galvanising process, and also the 
several other processes, patented and otherwise, for the application 
of zinc to iron bottoms, the most prominent being the patented plans 
of Mr. Daft, above referred to, But in view of the declaration made, 
your powerful appeal in support of the proposed system of zinc 
sheathing is the more a matter of surprise, seeing that such advo- 
cacy was of course made in the full knowledge of the peculiar 
objections attaching to any such system, without reference to any 
problematical issue as to the anti-fouling properties of zinc; for it 
is well known in all practical and scientific circles that objections 
to zincing iron do not exist generally, but serious objections do 
exist to the necessity involved—of the constructive adaptation of 
the iron vessel to the sheathing, instead of an adaptation of the 
zinc to the structure, and hence the various efforts now making 
to render copper sheathing available by some reliable mode of 
application and a perfect insulation from the underlying iron. 

I trust you will receive these strictures in the same spirit as given. 

15, John-street, Minories, E.C. W. SINNOCK. 

May 25th, 1867. 
How “NOT” TO DESCRIBE THE PARIS EXHIBITION. 


Srr,—I am a very old subscriber to and reader of your journal, 
and I now and then look over on a news-shop counter, a journal 
bearing a name as closely alike your own as it is possible to be 
within the limits of the law, and have remarked the unmeasured 
terms of abuse, which, undeservedly and habitually, are employed 
in that paper with regard to articles in THe ENGINEER. 

Now as those who live in glass houses (according to the proverb) 
had best not throw stones or mud, I cannot resist the temptation 
of drawing your own and your readers’ attention to the following 
exquisite samples of reporting upon the French Exhibition, which 
I have just noticed in the journal in question of the 24th inst. 

The article is entitled ‘‘ Civil Engineering in the Paris Exhibi- 
tion;” I read on, and before long I came upon the following list of 
ironmongery, not civil or any other sort of engineering, as it 
seems to me:— 

“Mr. Jaccoux, of Paris, shows a door with a mechanical plinth at bottom for 
the purpose of excluding draughts. By an internal spring arrangement the 
‘ower plinth is raised as the door opens, but on being shut a small pin project- 
ing from the edge of the plinth strikes against a metal plate on the lintel to 
which the door is hinged, causing the plinth to fall, and, as long as the door 
remains closed, it is kept tightly pressed against the ground, preventing the 
adinission of air from beneath.” 

The internal spring arrangement is doubtless important to those 
whom the ironmongery concerns, but I am still quite in the dark 
as to what these internals may be, which, indeed, seems to be all 
that might have made it worth while for Mr. Jaccoux to have ex- 
hibited or his name to have been mentioned. A little further on I 
read :— 

“ Although, perhaps, not strict/y coming under the heading of civil engineer- 
ing, we may here mention a set of models in one of the outbuildings in the 
park, comprising a model of the ancient tabernacle of the Jews, according to 
the description given of it in the Scriptures, on a scale of 1-25th, of a portion 
of Mount Zion, and of the Church of the Holy Sepulchre at Jerusalem, show- 
ing also the positions of the several missions now established there.” 

I am driven, therefore, to conclude, first, that ironmongery does 
strictly come under the head of civil engineering; secondly, that 
Mount Zion, the Tabernacle of the Jews, the Holy Sepulchre, and 
the several missions, &c., though less strictly, are also, “civil 
engineering.” It is a novel view to me, I confess, but as one hopes 








for the latest examples in accounts from Paris, might not Mr. 
Spurgeon’s tabernacle also have been alluded to as a case of civil— 
very civil—and applied missionary engineering? I then read on:— 

“Turning now to Prussia we find, not far from Krupp’s big gun, a set of 
models of sluices constructed on the river Unstrat, near Nebra, on the Unstrut 
Canal, near Bretleben, and on the Aller-Entwasserungs Canal. A model of a 
syphon on the Unstrut-Muhlen Canal, near Tamsbruck, and of a tube through 
a dam on the Unstrut Canal, with its mouth below water level, and fitted 
with a regulating sluice. There is nothing very peculiar about these sluices, 
nor anything on which it seems necessary to make any comment here.” 

Now if there was nothing in these sluices peculiar—nor worth 
comment or remark—why was I bothered with all these preliminary 
German jaw-breakers about Bret!eben and A ller-Entwasserungs, and 
Tamsbruck (Tamsbriicke probably), and Unstrut-Muhlen (Miihlen 
perhaps)—in one word, if there was nothing in all those watery 
places worth saying a word about, why was I obliged to read words 

-and nothing else, about them? Why, in fact, did the great 
American eagle, which is supposed to preside over your contempo- 
rary—and is so ready to claw at you—pounce down at all upon 
so barren and windy a quarry? 

I have learnt thus much, however, from this chance medley, 
namely, that it is one thing to write a great deal about this Paris 
Exhibition, another, and a widely different and more difficult one 

to give an account of a sort worth reading and remembering of 
what may be seen in it. An OLD ENGINEER. 





ENGINEERS FOR INDIA. 

Sir, —The Secretary of State for India is again advertising for 
candidates for the Public Works Department of India. I wish 
through your widely-circulated and valuable paper to make a few 
general remarks about the service, as the Government, through 
their advertisement, are deluding many good men out here who 
had much better remain at home. 

Throughout the entire number of grades a military man is paid 
more than a civilian, but as this great injustice is most keenly felt 
during the first grade of service, I will make afew comments on it 
to warn aspiring candidates. 

A Royal Engineer on coming out from Chatham is generally 
appointed to the Department of Public Works, and at once is 
made an assistant-engineer of the second grade. His income is 
then 450 rupees per month. 

The civil engineer on arriving is appointed an assistant-engineer 
of the third grade, on 200 rupees, or 250 rupees less than the Royal 
Engineer. 

Now both have the same work and responsibility—-why must one 
be paid more than twice as much as the other? Either the 
guarantee the civil engineer produces as to his engineering educa- 
tion and the subsequent competitive examination he goes through 
are shams, or a great injustice is being done. 

Supposing that Royal Engineers, from being always liable to 
military service in the field, are entitled to greater consideration 
on that account, the staff corps officers, having left the army, 
cannot urge this point. The advantages of entering the Depart- 
ment of Public Works as a military man are so patent that to my 
own knowledge many persons out here are sending their sons into 
the army without the slightest intention of making them soldiers, 
but that they may enter the department at a less cost than a 
properly trained civil engineer, and with so many more advantages. 

The system now adopted is this :—The stiff competitive exami- 
nation in England simply enables the successful candidate to come 
out to India at the expense of Government. On hisarrival he has 
to pass a small engineering examination, to test his fitness to be 
sent on work. At the end of a year he is again examined in 
engineering; on passing, he is made an assistant-engineer of the 
second grade, and now, for the first time, is brought on the 
effective establishment of the department, and not until now does 
his service for pension commence, and his pay of 300 rupees per 
month, or 150 rupees less than his military confréres. Having 
struggled so far, our civil engineer must not think his trials are 
over. Before he can be promoted to the rank of assistant-engi- 
neer of the first grade he must pass an examination in the native 
language, called the “ first” or “‘lower” standard, of which the 
requirements are:—1. Reading fairly, and construing with 
accuracy, not less than half an octavo page of the undermentioned 
works:—-l. Hindustani selections in the Persian character; 2, ditto 
in the Deva Nagiri. 

Secondly, conversing with the examiners or with natives of 
India on professional and ordinary subjects free from peculiarities 
of idiom and dialect, and not in a patois. 

Even this is not all. He cannot get a step further, or be pro- 
moted to the rank of executive engineer of the fourth grade on 
500 rupees per month until he has passed, again in the native 
languages, the ‘second standard,” the requirements of which I 
give the outline. 

First, reading fluently and construing with readiness and accu- 
racy not less than an octavo page of the undermentioned works:— 
1, The Bagh-o-Bahar; 2, Selections from the prose of the Prem- 
Sagar. 

Secondly, translating accurately, and with correctness of idiom 
and grammar, not less than half an ordinary octavo page of plain 
English into language similar to that of the Bagh-o-Bahar in the 
Persian character, and an equal amount in the Deva-Nagiri into 
language similar to that of the Prem-Sagar. 

Thirdly, reading fairly and translating readily and correctly 
Hindustani manuscripts written in both the Persian and Deva- 
Nagiri characters. 

Fourthly, conversing with the natives of India with fluency and 
such correctness of pronunciation, grammar, and idiom as to be at 
once intelligible. 

Without going into the question of whether or no it is politic 
on the part of the Government to make us pass such a stiff exami- 
nation—which the railway people find they do not want at all, and 
even the Punjab Government have been trying to get modified— 
I may add that it requires nine months of close application to pass, 

Having given a brief description of the difficulties to be over- 
come, I will make a few comments on the service in general, adding 
a few words of advice. 

All civilians in the department are put under the uncovenanted 
service rules, which were framed for natives and half-castes, who 
are at home in this country, and for whom they are doubtless, fair. 
To be on the same footing as uncovenanted servants is almost the 
same thing as to bear the stigma of illegitimacy. 

Taking the Punjaub for an example, about an average of twenty 
years’ service is required to become a superintending engineer of 
the second class, second grade, on 1000 rupees per month, or £1200 
per year. Agaii, the Government covenant to give a pension in- 
dividually—but they reserve to themselves the right of giving a 
pension only as a reward for good service. But the pension is 
practically ni/, for it cannot be obtained until after thirty years 
service, and no service whatever under the age of twenty-two 
counts at all. Why the Government should require men whom 
they get out expressly from England to serve until they are fifty- 
two years old, when they consider it expedient that in other 
branches of service men should have the right of retiring after 
twenty years, is a peculiar anomaly, only to be explained by those 
who decided that civil engineers should be classed with un- 
covenanted servants at all. 

Considering the important positions held by the civilians in the 
department, it is a matter of the greatest moment for the Govern- 
ment to hold out sufficient inducements to secure men who are 
fitted by their education and social standing for these positions, 
and it behoves the many who supply capital to this country to see 
that the vast sums devoted for public works are expended by 
competent persons, and it would be as well that the subject of 
these oft-repeated complaints were sifted in Parliament. 

The principal grievances may be briefly stated :—First, the in- 
equality of pay between military men ond diva in the depart- 
ment; secondly, that the leave and pension rules are not made 
similar to the civil and mili services. 

And I would conclude this letter by advising all candidates to 
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compare the rules they will have to serve under with the ‘Indian 
Civil Service Rules,” to be obtained at Smith and Elder’s, Cornhill; 
and, further, if they come out here, to insist on doing nothing but 
preparing for and passing the examinations during the time of 
their probation. I would also strongly advise that legal opinion 
be taken as regards the covenant, for it is most important that the 
Government should not have the power of altering the general 
terms of the service. As at present, promotion is almost entirely 
stopped by an arbitrary order concerning examinations in the 
native languages. 

A private allowance from parents or friends is highly necessary 
until the grade of second assistant-engincer is reached, as it is im- 
possible to live on the pay of a third-class assistant; and on joining 
the first appointment horses, often huts, and numerous unforeseen 
things, have to be purchased, and it cannot be denied that debt is 
the curse of the Indian service, and it is generally incurred during 
the first years. PUNJAB, 

Murru Punjab, April 18th, 1867. 





ROYAL INSTITUTION, 

Last Friday Professor A. Herschel delivered a lecture at the 
Royal Institution, in the presence of a crowded audience, on 
“The Meteorites of November last.” 

The lecturer stated that the band of meteorites on November 
last was crossed by the earth as shown in the following cut, E being 
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the earth; A, B, the plane of the ecliptic; and C, C, C, C, the 
track of the meteorites. At Greenwich Observatory and at the 
Observatory at theCape of Good Hope, the meteorites were closely 
watched by many of the astronomical assistants, who counted 
and noted down on paper the total number of meteors visible 
in each succeeding minute of time. At about one o'clock this 
task became very difficult, and the maximum number then 
noted was 123. In this way, a curve showing the number of 
meteors as compared with the time, was drawn out at each 
observatory, and it was discovered that the two curves agreed 
exactly, except that all the phenomena were witnessed a 
quarter of an hour earlier at the Cape of Good Hope than 
at Greenwich. On reference to the above cut the reason of 
this is clear, for it will be seen that the southern portion of the 
earth entered the meteoric track before the northern pole. 
the north of Britain one good instrumental observation of one of 
the meteorites was made by several astronomers in different 
towns, and this particular visitor was thus ascertained to be flying 
across the country at a height of fifty-seven miles. The spectro- 
scopic observations made were failures. 

The meteoric showers which periodically cross the orbit of the 
earth, each have the same orbit asa well-known comet, a fact which 
is something more than a coincidence. When meteoric stars strike 
the earth they sometimes fallsingly, sometimes one of them explodes 
in the air and falls in several pieces, and occasionally a shower of 
them strike the earth over an area of about ten miles in diameter. 
Their ragged shape and exceeding velocity causes them to make 
terrible roaring noises as they fly through the air and bury 
themselves deeply in the ground. Such indescribable noises may 
be to some extent imitated by sending angular pieces of iron 
through the air from a sling, and Professor Herschel gave a 
specimen of them at the Royal Institution, by the simple 
expedient of whirling round a flat jagged piece of iron tightly 
secured by a string. 

The speaker particularly called attention to a meteoric stone 
which fell at Benares in four pieces several miles apart, yet the 
fragments afterwards so well fitted each other as to prove that 
originally they had been one stone. A large portion of it consisted 
of iron, 73°91 parts; and nickel, 26°09 parts. Some globular sub- 
stance it contained consisted of silica, 50°0 parts; magnesia, 15°0 
parts; oxide of iron, 30°6 parts; nickel, 25 parts; total, 98°1 parts. 
It has also contained cement consisting of silica, 48°0; magnesia, 
18°0; oxide of iron, 30°6; nickel, 25; total, 994. The soluble 
portions of the stone consisted of silica, 51°77 parts; alumina, 
10°22; oxide of iron, 17°50; magnesia, 18°33; lime, 0°47; potash, 
0°68; soda, 2°30; total, 101°27. In short it was a sandstone, but 
unlike any found upon the earth because of the large quantity of 
nickel it contained. It is not to be asstmed that these stones 
differ largely in composition from the rest of the solid bodies in 
space, because it is possible that nickel iscommon in other planets, 
and theearth may bean exception to the general rule because it con- 
tains so little. 

The zodiacal light is possibly caused by reflection from a large 
shower of stones and rocks supposed to be whirling round the sun, 
or falling upon its surface. Venus has its times of maximum 
brightness, when it is at a certain angle with the earth and the 
sun, and the same holds good with the brilliancy of the zodiacal 
light. At all events no other theory at present accounts 
so well for the observed facts respecting this prevailing pheno- 
mena, 

On the preceding Friday Dr. Odling, F.R.S., gave a lecture at 
the Institution, on the ‘‘ Absorption of Gases by Metals,” in which 
he made public many of the recent discoveries made by Mr. Graham, 
F.R.S., master of the Royal Mint. Sir Henry Holland Bart., 
F.R.S., presided. 

Dr. Odling began by stating that a cubic inch of wrought plati- 
num, which in itself appears such a solid mass as to leave room for 
nothing else within the same space, will when red-hot absorb 5'79 
times its own bulk of hydrogen gas, and retain it when cold, He 
then took a piece of platinum full of the gas, placed it in the 
vacuum of the Sprengel pump, made it red-hot, thereby extracting 
the gas, which he collected in a test tube, and burnt in the presence 
of the audience. 

Palladium, however, exhibits this property of absorbing gases 
in a remarkable degree, for at a red-heat the wrought metal will oc- 
clude nolessthan 643 times its bulk of hydrogen gas, which rushesinto 
the palladium with the same rapidity that ammoniacal gas rushes 
into water, and is absorbed. The lecturer here made numerous ex- 
periments with palladium. To show the atlinity of ammoniacal 
gas for water, he took asealed tube a yard long, full of the gas, and 
broke one end of it in a vessel of water. The gas was absorbed 
instantaneously, the water rushing up to the top of the tube to 
take its place He next took a piece of hard boiled white of egg, 
coagulated albumen, about as large as a walnut, and placed it in a 
tube of ammoniacal gas, inverted over a mercury trough. The 
tube was about 18in. long, and 2in. in diameter. The albumen, 
floating on the mercury, gradually absorbed the gas, the metal 
consequently rising in the tube to take its place. The result was 








that in about a quarter of an hour the egg had absorbed all the 
gas and reached the top of the tube, having in the process, so to 
speak, dragged up behind it a column of mercury several pounds 
in weight. 
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Pure gold cornets, obtained by assaying, will absorb a little 
hydrogen, carbonic oxide, carbonic acid, and air. Iron wire 
absorbs 0°46 times its volume of hydrogen, and 4°15 times its 
bulk of carbonic oxide. Silver wire absorbs 0°74 times its bulk of 
oxygen, and 0°21 of hydrogen. Silver sponge, 7°22 oxygen, 0°92 
hydrogen, 0°50 carbonic acid, and 0°15 carboni: oxide. Silver 
leaf 1°37 oxygen, 0°20 nitrogen, and 0°04 carbonic acid. 

For many years philosophers have gazed upon the sun and stars, 
and wondered whether the physical laws which hold good upon 
the earth, are the same in those distant regions. The telescope 
told that in some respects the moon, and a few of the planets, 
were not unlike our earth, and there the knowledge ended. The 
facts more recently revealed by spectruin analysis prove that iron, 
hydrogen, and other substances common on earth, are also in the 
sun, and other of the fixed stars, thus betokening a closer bond of 
fellowship. Analysis of meteoric stones, also, gave evidence 
of the existence of iron and nickel outside our globe. The spect- 
roscope had told of gases in the sun and stars, but little was it 
anticipated that specimens of these gases would be brought bodily 
down to this world for examination. The discovery of Mr. 
Graham, that metals will retain much of the gas in which they 
were last made red-hot, suggested that probably meteoric iron 
might hold some gas in its clutches, The experiment was tried, 
and 854 per cent. of common hydrogen was obtained. Dr. Odling 
took a piece of meteoric iron, and in the presence of the audience 
obtained from it some hydrogen gas, brought by the meteo- 
rite from—Where? The lights in the Institution were then ex- 
tinguished, the audience gazed earnestly, a light was applied to 
the little tube full of the strangely transported gas, a pale blue 
flash was seen, and it was gone. 

This experiment tells another tale. Terrestrial iron only contains 
46 per cent. of hydrogen, and several times its bulk of carbonic 
oxide. Meteoric iron contains no carbonic oxide, and 854 per cent. 
of hydrogen. It is evident that when last red-hot the meteorite 
was not only in an atmosphere rich in hydrogen, but that the 
pressure of the gas was also very great. Dr. Odling}said that he 
could not state how great, but certainly not less than six times 
the pressure of the atmosphere upon the surface of the earth. 

It has long been a puzzle how carbon finds its way into the very 
centre of a bar of iron when the latter is being converted into 
steel. The discoveries of Mr. Graham point out that it finds its 
way in as carbonic oxide gas, which is afterwards decomposed in 
the iron, leaving the carbon behind. 

Such is the substance of the very interesting lecture by Dr. 
Odling, who is a great favourite at the Royal Institution. 

Professor Huxley, F.R.S., is now delivering a series of lectures 
on Thursday and Saturday afternoons, at the Royal Institution, 
on “Ethnology.” He tells how ancient barrow mounds in the 
Yorkshire wolds and other parts of England contain the bones of 
two races of men who inhabited Britain long before the Roman 
invasion. These barrows are round and oval in shape. The long 
barrows contain the skeletons of short, slightly-built men, with 
long skulls; the round barrows contain a few long skulls, but also 
the skeletons of tall strong men, with round skulls, and weapons 
made of metal. Hence it is inferred that the men with round 
skulls, who in this peculiarity resemble men now living principally 
in the south of Europe, were conquered and subjected by the men 
with long skulls, from northern Europe. At the present day these 
two races inhabit England—tall fair men, with blue eyes and 
round skulls, predominating in the eastern and north-eastern 
parts of the country, and short dark-haired men, with grey or 
black eyes and long skulls, prodominating in Ireland and on the 
western shores of the kingdom, in Cornwall, Wales, and Scotland. 
The two races are found distributed also in exactly the same way 
in France. In Spain the dark race predominates in a marked and 
most unmistakable manner. The fair race can be traced far to 
the east, and the languages spoken now by the different tall fair 
races of Europeans are all derived from an ancient “ Aryan” 
tongue, this original language being closely allied to the Sanscrit. 
In short, there is evidence of an archzological, linguistical, and 
physiological character that in ancient times the Aryans spread 
over Europe from northern India, conquering the dark-com- 
plexioned aborigines of southern and western Europe, thereby 
causing the mixture now visible. The cromlechs, which are so 
plentiful in Wales, southern England, and Brittany, can be traced 
all across Europe into India, where at the present day native 
tribes in the table land of the Deccan erect them as sepulchres for 
the dead. These chromlechs are of such antiquity in India that 
great trees have in some instances grown over them, enclosing the 
stones in all directions with their roots. 

Professor Huxley states that down to a very recent geological 
period, the great desert of Sahara was a vast sea, joining the 
Mediterranean to the Atlantic, and completely severing northern 
from southern Africa. An upheaval of land took place, leaving 
the barren desert now seen strewed with the remains of fish. 
Some of the descendants of the fish in the ancient sea have 
recently been found alive, “‘ out in the hot,” in salt pools in the 
desert of Sahara. 

Another series of lectures on “Spectrum Analysis,” are now 
also in course of delivery at the Royal Institution, by Professor 
W. Allen Miller, F.R.S., treasurer to the Royal Society, which 
lectures are of special interest, because no standard book is yet 
published on the subject in which Professor Miller is an adept. 
He began by explaining the principles of spectrum analysis, and, 
by the aid of the electric lamp, throwing the spectra of we!l known 
substances on the screen. His second lecture was profusely illus- 
trated by brilliant experiments, which kept three electric lamps 
and several assistants in full work the whole time. He exhibited 
the spectra of rubidium, lithium, and other rare metals, some of 
which were only obtainable from salts procured by boiling down 
several tons of water. Indium was one of the very rare metals 
thus employed, and it gave a beautiful lavender band in the 
chemical part of the spectrum. The rose coloured spectrum of 
lithium was by a delicate experiment thrown upon the screen in 
conjunction with that of the metal strontium, the former over- 
lapping the other sufficiently to show that the two spectra, which 
at first sight seem so much alike, are really different. 

Profossor Miller also exhibited, by the aid of the electric lamp, 
the photographic spectra of the metals, which had been printed 
by the metals themselves upon collodion films, placed in a spec- 
trum camera. At his third lecture, last Monday, he entered into 
the subject of the physical condition of the sun, his remarks sub- 
stantially agreeing with the lecture of Mr. Balfour Stewart, F.R.S., 
recently published in Toe ENcinger. The closing lecture of this 
series will be given next Tuesday afternoon. 


BRITISH ASSOCIATION OF GAS MANAGERS.--The fourth annual 
general meeting of the members of this association will be held at 
the School of Art, Waverley-street, Nottingham, on Tuesday, 
Wednesday, and Thursday, the 11th, 12th, and 13th June, 1867. 
Thomas Hawksley, Esq., C.E., president of the association, will 
occupy the chair. The following papers will be read :—‘* On the 
Practical Working of the Liquor System of Purification, being a 
statement of results in continuation of the paper of last year on 
‘An Improved Method of Purifying Coal Gas; ” by Mr. George 
T. Livesay, South Metropolitan Gasworks, London. ‘‘On the 
Purification of Gas from Ammonia, and the Utilisation of the 
Product;” by Mr. George Anderson, London. ‘* Notes on the 
Manufacture of Sulphate of Ammonia;’ by Mr. W. Esson, Gas- 
works, Cheltenham. ‘‘On the Application of Liquid Hydrocar- 
bons as a Substitute for Cannel in the Manufacture of Gas of High 
Illuminating Power;” by Mr. E. Goddard, Gasworks, Ipswich. 
‘*Some Remarks on the Explosive Properties of Fire Damp and 
Coal Gas, with Particulars of Experiments made in Lighting 
Portions of the Oaks Colliery with Pit Gas;” by Mr. J, Hutchin- 


son, Gasworks, Barnsley. ‘‘On Leakage from Gas ins;” by 
Mr. E. 8, Cathels, Gasworks, Crystal Palace district. ‘* On ‘the 


Valves of Gas Purifiers;” by Mr. W. J, Warner, Gasworks, South 
Shields. 
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NOTES FROM SOUTHERN GERMANY. 
(From our own Correspondent.) 

THE Bessemer process in Austria grows in importance from day 
to day, and whilst new works of considerable dimensions are being 
erected the old works continue to increase their produce. There 
is, indeed, scarcely another country in Europe so admirabl 
adapted by its immense wealth in pure spathic ores and c 
and consequent yield of the best pig iron. The discovery of the 
Bessemer process has, in fact, not only come just in time to save 
the Austrian iron and steel trade from ruin, but may also enable 
it to again attain, if not exceed, its once flourishing condition. The 
only subject for regret is that, owing to the non-fulfilment of the 
Austrian law respecting the working of a patent within two years 
of its being granted, the inventor fimself should profit so little 
from the favourable results obtained by his process. The follow- 
ing additional facts respecting the present state of manufacture of 
Bessemer metal in Austria will serve as addenda to what has 
already been stated in my former letters. 

Of the principal existing Bessemer works in Austria, viz., those 
at Gratz, Neuberg, Heft, Turrach, and Witkowitz, the most pro- 
ductive is that at Gratz, in Styria, belonging to the Austrian 
Southern Railway, and managed by Mr. Hall with English work- 
men. During the past year, 1110 charges were made at this latter 
place, 72,793 zollcentners (a zollcentner is just 1°6 per cent. less 
than an English cwt.) of grey pig iron, and 4558 zollcentners of 
spiegeleisen being employed—altogether 77,351 zollcentners. The 
fuel, ordinary coal and braun coal, charcoal and lime, for 
melting this pig iron in reverberatory furnaces, a point in which 
the works at Gratz differ from those at Neuberg and Heft, where 
the raw material is run either direct from the blast furnace or 
from the cupola—amounted to 66,375 zollcentners from Leoben, 
18,789 zollcentners from Ostrau, and 2612 zollcentners from 
Koflach, altogether, 87,776 zollcentners. The produce was 
57,609°75 zollcentners of ordinary Bessemer ingots, 512°45 centners 
of Bessemer metal cast in special moulds, and 5282°76 zollcentners 
of scrap, altogether 63,404 zollcentners. In percentages this 
represents 75°14 per cent. ingots, 6°83 per cent. scrap, and 18°03 
per cent. loss. The works at Gratz also ordered from Miisen 
alone 18,000 florins worth of spiegeleisen during 1866. 

The following tables give a comparative view of the results of 
the three principal works during 1865 and 1866 :— 




















1865. 
Result expressed in 
Produce. percentages of 
‘ the pig iron employed. 
Name ———— 
of | Ingot | 
Works, Number | ngots, | 
of | Austrian Ingots. Scrap. Loss. 
charges. | centners, 
| 18 = | ton. 
ee eee ee Tea TE REE See 
| | 
Grate .c oc of | 696 j 31,760 167 oO | 143 
Neuberg 389 j 12,409 745 10°8 143 
Heft .. «2 os 480 12,086 | 687 13°0 18°3 
1866. 
Result expressed in 
Produce. percentages of 
- the pig iron employed. 
Name —e oie gman 
of | 
. : Ingots, } 
Works. Number 
of Austrian Ingots. | Scrap. | Loss. 
charges. erunnEe, 
° | 18 = 1 ton. | 
Rca — 
| 
Gratz .. 1110) | 51,894 7514 683 | 18-03 
Neuberg .. 607 30,690 8336 «355 | «13°09 
Heft sh dace 1033 42,481 82°99 | 421 12°80 











At present I am unable to give any particulars respecting the 
Bessemer works at Turrach and at Witkowitz, but it is certain 
that the latter of these two works, which was arranged for the 
Bessemer process but last year, has already delivered at least 
15,000 centners of rails. The total production of Bessemer metal 
in Austria during 1866 may therefore be safely calculated at 
160,000 Austrian centners, or about 9000 tons, which is more 
than double that of 1865. 

The following are data respecting the manufacturing cost of 
Bessemer ingots at Gratz, reduced to one zollcentner, for the two 
last years : — 











| In 1865. 
Fiorins. } Florins 
| 
Pig iron oo 00 00 ce ce j 4°26 | 409 
Coal .e «se «6 08 c8 of ef ef | O86 | 087 
Coke and charcoal .. «2 «ss «* of | 024 | O21 
Various materials .. «. «ss «2 o% | Ol4 O13 
Moulds .. e666 “667i . | 016 ie 
Fireproof materials .- «2 «2 «2 e¢ O14 | os 
Wages and salaries .. .2 o« ° ee 040 os 
Repairs.. «se + e2 ce ec cf ef 0:07 } oi6 
637 G14 
Value of scrap deducted .. .. se os 1-07 0°40 
Total manufacturing COSte. .. 2 «+ 520 574 





Reduced to English tons this is equal to 104 florins per ton, 
paper currency. Taking into account the fluctuating state of 
exchange during last year this is equal to about from £3 to £8 15s. 
er ton, 

F The special differences between the works at Gratz and those at 
Neuberg and Heft, are that the produce of the former works is 
almost entirely worked up into rails, whilst the latter employ 
their product for the most varying purposes; and further that the 
latter sort the ingots, according to quality and carbon, into various 
species; but above all, that the Gratz works remelt their pig iron 
and spiegeleisen in reverberatory furnaces. This last fact is rightly 
consiiend by Tunner as not likely to always yield a material 
properly suited for the Bessemer process. Boman, in his treatise 
on Bessemerising in Sweden—a translation of which was published 
some time ago in the pages of THE ENGINEER—stated that from 
15 to 20 per cent. more coal was required in the blast furnace in 
order to obtain a properly dark grey pig iron, but to obtain a 
material which has to be melted in a reverberatory furnace and to 
be then immediately fit for the Bessemer process, at least from 15 
to 20 per cent. charcoal in addition to the above would be required. 
One indisputable fact, which may very probably proceed from this 
cause, — | which I myself observed, is that the quantity ejected 
from the throat of the converter was considerably greater at Gratz 
than at Neuberg. 

The following hitherto unpublished tables give a full account 
of the entire working and results of twenty-four charges during 
thirteen running days in April, 1867, at the Neuberg Bessemer 
works. I must state in explanation that two movable con- 
verters, on the English plan are employed, having each seven 
tuyeres, with seven holes 4in. diameter; converter No. 2 being 
about one fourth larger than converter No. 1. The hardness of the 

roduce is indica‘ as shown by numbers. Each number is 
urther divided into three qualities; middling quality having no 
further mark, but a harder or softer number being indiiated 
by the sign of an A or w (w standing for weich, German for 
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May 31, 1867. 








soft). The tensile strength and amount of carbon corresponding 
to these numbers are already given in my lette~, p. 302 of THE 
ENGINEER. -I have only to state in addition, that whilst Nos. 

1 and 2 are but little employed, No. 3 is made use of for chisels, 
lathe tools, scissors, awls, saws, &c.; No. 4for smith’s tools; No. 5for 
tires, springs, ship’s plates, guns, and angle-irons; No. 6 for boiler 
plates, axles, bridges, wire, Xe. ; and No. 7 for axles, plates, and 
wire. The weights are given in Austrian centners, about eighteen 
to the English ton, and Austrian pounds, 100 to the centner. 
From these tables it will be seen that each converter is used alter- 
nately from three to five times running (i.e. as long as the tuyeres 
last), and that two charges only daily are made; the weight of the 
charges averaging from fifty-three to sixty centners with the small 
converter, and from fifty-eight to seventy-four centners with the 


larger one. 



































| RESULT 
| Number] Weight | : é 
Date. | eg of the | of pig - 
; con- jiron em- ” Ladle- | Ejec- | Hard- 
April.) charge. verter. | ployed. | Ingots. Scrap. serap. | ms | ness. 
6 273 I 60°00 | 4695 | 20 330 | 6 
7 274 I 5960 | 5160 | 20 — a 6h. 
7 275 I 6eRX0 | STIS 25 _ | —_ Sw. 
8 276 If. | 64S) 46°30 20 515 — 7 
8 277 Il 71:00 | 58°65 | 350 _ Jim 4 
9 278 II 74:30 | 6500 20 _ | - dh. 
9 279 II 7390 | 6415 |) 25 — _ 6w. 
10 250 I. 5370 | 35°50 | 20 290 | 200 6w. 
10 281 as 57°60 47°65 20 — | 90 Ow. 
it 282 I. | 5880 | 5105 | 20 | — | — 5 
il 283 I. | 6670) 5745 | 60 | — | — 6 
12 | 2n4 I. | 5470 | 4695) 2 | — | — 6 
12 | 285 It 67°20 53°50 20}; — | — 5h. 
13 236 It. 66°00 | 5695 | 20 -}|- Sw. 
13. | = 287 It. 67°70 58°40 25 — a 6h. 
14 238 IL. 66°70 | 53:55 | 25 _ ~ 5h. 
14 2x9 I. | 45700 42°75 20 355 ron Th. 
15 290 | I. | 6010 | 5''75 | 60 —- |ij-—_- Th, 
1 | 2t | TL | 5879 | 50°00, 40 = - 5h. 
16 | 292 | If, | 6360 | 55°35 20 | a a bw. 
16} 293 | I. | 6420] 5620; 200/ — | — 3 
17 294 | IL | 53:0 ; 20 — | -) oe 
17 295 IL. 7250 | 62°6: 40 — | —]| jn 
IS | 2u6 I. 5420 | 2530 20 | 1800 | 90! 6 
The new Austrian armour-plated ram Lissa, being ‘built by 


Tonello at Trieste, is contracted to cost 1,150,000 florins, to be 
id in six rates. It will have to be launched, ready for plating 
at the latest in November, 1868. Over 53,000 centners of iron will 
be employed for its construction, and it is to be armed with eleven 
300 pounders, to be delivered by Armstrong and Co., and which 
are said to cost £1218 a piece. The ship of the line Oesterreich, 
which is being built, is nearly finished. It is a kindof floating fort, 
and is intended to be employed for loading troops. Part of its 
armour-plating is 8in. thick, and it will be provided with 120 guns 
of very heavy calibre. The three armour-plated ships, presented 
Sloaed the Hungarian nation as coronation gifts, will also be soon com- 
eted. In June or July, therefore, Austria will have at least 
Sooten armour-plated ships ready for action, or as many as Russia. 
Vienna, May, 1867. 


THE PATENT JOURNAL. 
Condensed from the Journal L of the the Commissioners of Patents. 


Grants and Dates of Provisional | Protection for Six Months. 

133. WALTER WELDON, Park Villa, West-hill, Highgate, Middlesex, ** lm- 
provements in the manufacture of chlorine, and in the production of artificial 
oxides of manganese for employment both in that and other manufactures.” 
—18th January, 1867. 

284. JACOB BUHRER, Keppel-street, London, and ASTLEY PASTON PRICE 
Lincoln’s-inn-fields, London, ‘‘ Improvements in effecting the distillation of 
coal, hale, wood, peat, and other bi or cart substances.” 
—Ist February, 187. 

976. ROBERT WOLSTENHOLME, Oldham, Lancashire, ‘Certain improvements 
in the manufacture of textile fabrics called imperials. velvets, velveteens, 
satteens, and drills, which improvements are also applicable for the manu- 
facture of fabrics such as doeskins, tweeds, and other fancy woollen cloths.” 
—2nd April, \*67. 

1038. WILLIAM CLARK, Chancery-lane, London, ‘* Improvements in lamps, 
part of which improvements consist in the imitation of a candle and candle- 
stick.”—A communication from Edmond Armand Louis d’Argy, Boulevart 
St. Martin, Paris.—6th April, 1867. 

1090. JOSEPH WALTON WALLIS, Sowerby Bridge, near Halifax, Yorkshire, 
“Improvements in ‘tilloting’ or wrappers for covering woollen fabrics 
known as‘ long-ells’ and Spanish stripes, suitable for the India and China 
market.”—12th April 1867. 

1102. JOHN SHORE, Cardigan-street, Birmingham, ‘‘ Improvements in the con- 
struction 0: valves and valve cocks "—12th April, 1867. 

1122. JAMES HARGREAVES, Appleton-within-Widnes, Lancashire, “ Im- 
P in the e of steel and soft iron from cast iron.”"—16th 
April, 1867. 

1132. JAMES SMITH BROOKS, Cambridge Villas, Hackney, Middlesex, ‘* Im- 
provements in the means of colouring tobacco pipes and other articles of 
meerschaum and massa.”—17th April, 1867. 

1145. GEORGE RIPLEY, Bradford, Yorkshire, 
printing or colouring yarns."—18th April, 1847. 

1152. JAMES GALLOWAY and THOMAS SETTLE, Bolton, Lancashire, ‘‘ Im- 

t 'Y for preparing cotton and other fibrous substances.” 














“Improved machinery for 





pr ats in 
—20th April, 1867. 

1165. CESAR DE TIVOLI, Great Wi -street-buildings, London, *‘ An 
improved breech-loading needle rifle and improved cartridge.” —A communi- 
cation from Francesco Glisenti, Brescia, Italy.—22nd April, 1867. 

1172. The Rev. ARTHUR RIGG, Cheshire, “‘{mprovements in apparatus for 
grinding corn, grain, and other similar substances.”—23rd April, 1867. 

1192, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, * Improvements in the means for checking and guiding horses,”— 
A communication from William Clark, Valatie, and William Griffin, 
Lansingburgh, New York, U.S.—24th April, 1867. 

1197. SAMUEL PEAKE WORTH, Oxford-street, London, ‘‘ An improved appara- 
tua for sweeping carpets, floors, and surfaces.” 

1201. JOHN RAYWOOD, Wentworth, near Rotherham, Yorkshire, “ An im- 
proved dial, to be used as an office or a private or commercial indicator.”— 
25th April, 1867 

1219. JOSEPH MOSELEY and CHARLES MOSELEY, Ardwick, Manchester, 
“ Improvement in coverings for rollers of machines which are required to be 
smooth and elastic.” 

1230. REGINALD FOSTER CHAPMAN, Preston, Lancashire, “ Improvements in 
signalling on railways.”—27th April, 1867. 

1245. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improvements 
in cutting and dressing millstones, and in apparatus to be employed 
for such purpose.”—A communication from Samuel Golay, Paris. 

1247. HENRY SPINK SWIFT, Hill-street, Peckham, Surrey, “ An improvement 
in the shape of, and in the manser of applying, the marine screw propeller.” 

1249. ELI DEELEY, Pelsall, Staffordshire, “ Improvements in rolling hoop 
iron.” 

1251. THOMAS WEBB, Cross-street, Newington Butts, Surrey, ‘‘ Improvements 
in the construction of sewing machines.’ '< 
1253. JOHN MARSHALL, Wed b ff in the 
manufacture of gun barrels and ordnance, which improvements are also 

applicable to the manufacture of iron and steel tubes for various purposes.” 

1255. CHARLES DE GRELLE, Basinghall-street, London, * Improvements in 
breech-loading fire-arms.”—-A communication from Pierre Antoine Loron, 
Barchon, Liége, Belgium. —30th April, 1467. 

1257. ANTOINE LOUET, I * Impr in the construction of 
movable palisades for parks, gardens, and enclosures, the said invention 
being also applicable to training espaliers, vines, and shrubs.” 

1259, JAMES JULIUS KRAFFERT, Berlin, Prussia, ** A new self-acting repeat- 
ing rifle.” 

261. FERDINAND JOSSA, Fences House, Durham, *‘ Improvements in lubri- 
cators for the supply of mineral and other oils to bearings and journals of 
shafts, pit tubs, and other parts requiring lubrication.” 

1263. JOHN HOWELL, Creekmoore, near Poole, Dorset, “ Improvements in hay 
and chaff cutting machines.” 

1265. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in boots and shoes.”—A communication from George Franklin Chase, 
Boston, Massachusetts, U.S. 

1267. JAMES LEE NORTON, Belle Sauvage-yard, Ludgate-hill, London, ‘* Im- 
provements in drying machines.” 

1269. ERASTUS BRIGHAM BIGELOW, Boston, U.S., ‘‘ Improvements in looms 
for weaving.”—Ist May, 1467. 

127 oo BROWN, Sheffield, ‘‘ Improvements in the construction of fortifi- 
cations. 

1273. JAMES LOMAX and JOHN LOMAX, Farnworth, near Bolton, 
“Improvements in the manufacture ‘of wagons for collieries, railways, and 
other similar purposes.” 
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1274. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“Improvements in ribbon looms.”"—A communication from Anthony 
Barrallon, St. Etienne, France. 

1276. HENRI rego BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 

=a for ing the means of learning how to 
write. eA uaa from Léon Woog, Boulevart du Prince Eugene, 
Paris 

1279. CHARLES DENTON ABEL, Southampton-buildings, 
London, “ A new or improved system of, for. 
telegraphy.”— A communication from Adolphe F Seager, ‘Vienna, Austtia. 

1281. FREDERICK WALTON, Wolverh P: in 
apparatus for making infusions of coffee and other infusions.” 

1213. GUSTAVUS ADOLPHUS JOHN SCHOTT and JOHN SIZGMUND ROSENTHAL, 
Bradford, Yorkshire, “ An improved species of yarn.” 

1285. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in locomotive and traction engines, applicable also to the raising of heavy 
bodies.".—A communication from Theodore Krausch, Philadelphia, 
Pennsylvania, U.S. 

1287. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “* An improved nutmeg-grater.”—A communication from Henry 
Josiah Griswold, Boston, Massachusetts, U.S. 

1289. CHARLES RITCHIE, Upper Tulse-hill, Brixton, Surrey, ‘* Improvements 
in apparatus for storing and drawing off beer, wine, and other materials.”— 
2nd May, 1867. 

1293. ERNEST KRIEGHOFF, Toronto, Canada, “ Improvements in spring 
mattresses or beds and hedsteads.” 

1291. JOHN HEATON, Langley Mill, Derbyshire, “ Improvements in the con- 
version of cast iron into wrought iron, part of which improvements is also 
applicable to the conversion of cast iron into steel.” 

1296. GEORGES FRANCIS MILLIN and EDWIN JOHN POTTER, Bow-lane, Cheap- 
side, London, ** {mprovements in the manufacture of parcel books, account 
books, and other books requiring great strength.” 

1297. JOHN HOLMES, Wylde Green, Sutton Coldfield, Warwick, ‘* Improve- 
ments in beer engines, which improvements are also applicable to pumps for 
various purposes,” 

1299 JOHN GUSTAVUS ROLLINS, Old Swan-lane, London, ** Improvements in 
breech-loading revolving fire-arms.”—A communication from Reuben Drew, 
Lowell. Massachusetts, U.S. 

1301. THOMAS CROSSLEY, Bridgeport, Connecticut, U.S., 
portable lamps or illuminators.” 

1302. THOMAS CROSSLEY, Bridgeport, Connecticut, U.S. 
tus for giving alarm in cases of fire 

1303. CHARLES BOSCH REITZ, Leadenhall-street, London, “ Improvements in 
meters for measuring the flow of water and other fluids, which improve- 
ments are applicable also in the construction of pumps for air, water, and 
other fluids.”—A communication from Heinrich Wilhelm Schneider, Helder, 
North Holland.—3rd May, 1867. 

1304. HERBERT ALLMAN, Ampthill-square, London, “ Certain improvements 
in the constr ction of the boxes or bearings of the axles of railway carriages 
and other rolling stock.” 

1307. LEON DELPERDANGE, Schaerbeck, near Brussels, Belgium, “ An im- 
proved method of, and apparatus for, laying and protecting underground 
telegraphic wires.” 

1308. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in magneto-electric signal lights, and in apparatus connected therewith.”—A 
communication from Auguste Berlioz, Paris. 

1310. JOHN HEMSLEY, Melbourne, Derbyshire, ‘‘ Improvements in the manu- 
facture of double or tubular fabrics in warp machinery.” 

1311, THEOPHILUS WOOD BUNNING, Newcastle-upon-Tyne, and WILLIAM 
COCHRANE, Leghill House, Northumberland, “ Improvements in apparatus 
used in getting coal, stone, and other minerals.” 

1312. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayownter, | —_—e 
sex, “Anew and improved weeding apr —A n from 
Robert Duflocq, La Villette, Paris. 

1314. Lieut. Colonel JAMES BAKER, Army and Navy Club, Pall Mall, London, 
** Improvements in apparatus for generating electricity and applying it to 
produce motive power.” 

1315. PETER BRASH, Leith, Midlothian, N.B., and WILLIAM YOUNG, Straiton, 
Midlothian, N.B.,** Improvements in lamps and apparatus for facilitating 
the burning of petroleum, paraffin oil, and other hydrocarbon ftiuids for 
obtaining light and heat.” 

1316. THOMAS RUSSELL CRAMPTON, Great George-street, Westminster, 
London, ** Improvements in machinery for preparing clay, and for making 
bricks, tiles, and similar articles.” —4/A May, 1867. 

» ts in stillages 


1317. WILLIAM BRADBURY, Prestwick, L 
employed in packing and baling presses.” 

1318. BRYAN HINTON SMITH, Astwood Bank, Worcestershire, ‘‘ An improve- 
ment or improvements in papering needles or making up needles for sale.” 
1319. PAUL HAENLEIN, JOSEPH FISHER, and ROWLAND GEORGE FISHER, 
Great George-street, Westminster, London, “ Improvements in telegraph 
Lemon also applicable to ships’ masts and posts or supports for other pur- 
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1320. Jean NADAL, Newman-street, Oxford-street, London, ** A new portable 
fountain.’ 

1322. KENELIN JOHN WINSLOW, Belvidere, Kent, “ Improved mechanism for 
the propulsion of carriages on turnpike and other like roads by manual 
ower.” 

1323. RICHARD TAYLOR and EBENEZER POULSON Shadwell, Middlesex, “ Im- 
provements in apparatus for securing the sheets of fore and aft sails.” 

1324. WILLIAM CLARK, Chancery-lane, London, “ [Improvements in looms for 
weaving pile and other fabrics.".—A communication from Jean Baptiste 
Beau, Bou'evart St. Martin, Paris. 


1325. WILLIAM SCHOFIELD, Oldham, Lancashire, and EDMUND SMITH, 
Rochdale, Lancashire, ‘‘A self-acting damper in connection with steam 
boilers.” 


Southampton-buildings, Chancery-lane, 


1326. WILLIAM ROBERT LAKE, 
’—A communication from James Brady, 


London, ** Improvements in locks.’ 
Norwich, Connecticut, U S. 

1327. GEORGE WILSON, Sheffield, Yorkshire, ‘‘ Improvements in the manu- 
facture of steel tires, rails, axles, bridge links, shafting, and other articles 
where uniformity in the wearing surfaces and increased durability is 
required.” 

1328. GEORGE WILSON, 
buffers.” 

1329. THOMAS CROW, West Ham, Essex, ‘* An improved mode of, and appara- 
tus for, burning hydrocarbon oils.” 

1330. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ An improved 
mode of and means for lighting gas-lamps.”—A communication from Charles 
Winkler, Paris. —6¢h May, 1867. 

1332. SHAKELTON EDWARD HALLETT, Lincoln’s-inn, London, “ Improved 
trawl nets suitable for the capture of salmor and other fresh-water fish in 
the fresh-water portion of rivers and other running waters.” 

1334. JOHN SCOTT CAVELL, Gray’s-inn-square, London, “ Improvements in 
the construction of automaton figures or toys.” 

1336. GEORGE HARTHAN, Congleton, Cheshire, ‘‘ An improved combination of 

hani for icating motion for any purpose whereby human 
power can be exercised to great advantage.” 

1338. ROBERT MARSDEN, Horwich, Lancashire, and URIAS BROMLEY, 
Ardwick, Lancashire, *‘ An improved railway brake.” 

1342, JOHN BENNINGTON BLYTH#, London-street, London, “ Improvements 
in coating and ornamenting metallic or other surfaces."—A communication 
from Edouard Dodé, Wailly. France. 

1346. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, * An improved machine for scouring or cleaning grain.”—A commu- 
nication from Peter T. Elting, Buffalo, New York, U.S. 

1352. JAMES CROCKATT, Dundee, Forfar, N.B., “ Improvements in securing 
the han4les of doors, and in the means employed therefor.”-—-7/h May, 1867. 
1354. JAMES FAIRLEY and ALFRED FAIRLEY, Birmingham, “Certain im- 
provements in the manufacture of plantation and other hoes, and which 
said improvements are also applicable to the manufacture of other imple- 

ments and tools.” 

1356. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, ‘‘ A new or improved method and apparatus for converting the 
gaseous products of combustion into combustible gases.”"—A communication 
from Nicolas Lebedeff, St. Petersburg, Russia. 

1351. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ An improved fastening for bands or hoops for baling cotton or 
other substances”—A communication from George Newton Beard, St. 
Louis, Missouri, U.S. 

1360. THOMAS ALDRIDGE WESTON, Birmingham, “ Improvements in ratchet 
levers for actuating drills, screw drivers, watch keys, and other like instru- 
ments.”—%th May, 1867. 

1368. GEORGE HENRY CAIL, 1 South t Hants, ‘‘ Im- 
proved method of preventing the eae of steam boilers, and of promoting 
the generation of dry steam.” 

370. GEORGE SIMS, Queen Elizabeth-street, Tooley-street, Surrey, *‘A new 
mode or method of making all kinds of waistcoats reversible.” 

1372. MATTHEW FLEMING, Dundee, Forfar, N.B.,** Improvements in wash- 
ing and cleaning bottles, and in the apparatus employed therefor.” 

1378. WILLIAM EDWARD NEWTON, Chancery-lane, London, * An improved 
mode of lubricating the stuffing-boxes of steam engines and pumps, and of 
rendering the packing for such or other machines or apparatus waterproof 
and more durable than h —A from Abraham 
Littlewood, Francis W. Bloodgood, and Henry Dirks Ostermoor, New York, 

1380. CHARLES RITCHIE, Upper Tulse-hill, Brixton, Surrey, “ Improvements 
in casks, and in apparatus for storing and drawing off liquids and semi-fiuid 
matters.”—9th May, 1867. 

1382. GEORGE MCKENZIE, Glasgow, Lanarkshire, N.B., “ Improvements in 
the manufactare of illuminating gas.” 

1384. WILLIAM BRACEWELL, WILLIAM PICKUP, and BENJAMIN LUND, 
Burnley, Lancashire, “ Improvements in valves for steam and other fluids.” 

1386. JOHN NORMAN and WILLIAM HAY, Glasgow, Lanarkshire, N.B., ‘* Im- 
provements in the manufacture of flour.” 

= ae JONES, Liverpool, Lancashire, ‘‘ Improvements in coal mining 

hinery.” 
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1390. CHARLES;HOOPER}TRASK, Boston, Massachusetts, U.S., “‘ Improvements 
in governors for steam and other engines.” —A communication from Daniel 
F. Mossman, Cambridge, Massachusetts, U.S. o—omtie 

as be ced — Dartons Castlederg, Tyrone, Ireland, “ Improvements 

for navigating the alr. 10th May, 1867. 

1304. CHARLES ‘MARLOW, Salford, | ments in cases for 
clocks, and in the method of manufacturing the same: ” 

1396. JAMES REILLY, Barrack-street, Hulme, Manch “An 
system of mechanical aids worked by hand or motive power for Sua the 
arts of swimming, floating, and diving to be rapidly acquired.” 

1398. GEORGE FITZJAMES RUSSELL, Piccadilly, London, ‘‘ Improvements in 
rotary engines.”—11(h May, 1867. 











Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1448. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“A new and useful method of manufacturing illuminating gases.”"—A com- 
munication from William Elmer, New York, U.S.—16th May, 1867. 

1449. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London. “ Improvements 
in breech-loading fire-arms.”—A communication from William Wheeler 
Hubbell, Philadelphia, Pennsylvania, U.S.—16¢h May, 1867. 


Patents on which the Stamp Duty of £59 has been Paid. 

1274. EDWARD ALFRED COWPER, Great George-street, Westminster, ** Sepa- 
rating cotton fibre.”—20th May, 1864. 

1314. DANIEL CLARK, Carlisle, Cumberland, ‘* Stench trapped gullies.”—27th 
May, 1864. 

1307. HENRY REDFERN, Nottingham, ‘‘ Taps or valves.”—26¢h May, 1864. 

1349. JAMES YOUNG, Bucklersbury, London, ** Distillation of bituminous sub- 
stances.”—3Ist May. 1864. 

1306. wo DAVIES, Serle-street, Lincoln’s-inn, London, * Gloves.” 
May, 

1294. Winutam CLARK, Chancery-lane, London, “ Edging or trimming.” —24th 


—26th 


May, 186 
1299, WILLIAM LAW, Birmingham, “ Fastening for belts and bands.”—25/h 


ay. : 
13457. GEORGE EDWARD — Lockleys, near Welwyn, Herts, ‘* Perma- 
nent way.”—Ist June, 
1311. CHARLES BOUTET, Bridgetield Hall, Old Station, Wandsworth, ‘* Brakes.” 
—27th May, 1864. 
1474. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Pulley blocks 
and sheaves.”—15th June, 1554. 





Patents on which the Stamp Duty of £10U has been Paid. 
1247. JAMES CRAIG, Paisley, Renfrew, N.B., *‘ Woven fabrics.”—2lst May, 
3860. 
1272. MICHAEL CAVANAGH, Kensington, London, “* Lock spindles."—23rd May, 
1860. 


—24th May, 1860. 
“Tron safes."—28ih May, 


1288. WILLIAM BAKER, Sheffield, ‘* White lead.” 
1308. SAMUEL CHATWOOD, Bolton, Liverpool, 
1460. 

1316. The Rev. HENRY MOULE, Fordington, Dorsetshire, 
BANEHR, Exeter, ‘‘ Closets and commodes.”—28/ May, 1860. 


and JAMES 





Notices of Intention to Proceed with Patents. 

107. AUSTIN HILL, Leicestershire, ‘‘ Improvements in reaping and mowing 
machines.” — 15th January, 1867. 

113, JOSEPH CRAVEN, Thornton, near Bradford, Yorkshire, ‘‘ Improvements in 
sewing machinery or apparatus for fringing shawls, mantles, or similar 
articles.” —16th January, 1867. 

121. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improve- 
ments in tinting or colouring the surface of paper or —_ materials or 
Pa ’—A communication from George Streat, New York, U.S. 

43. DAVID BARKER, Northfleet, Kent, ‘‘ improvements in he construction 
— apparatus for mixing, pressing, and moulding coal and other substances 
for the formation of artificial fuel and dividing the same into blocks, such 

‘ cae, being also applicable to other log operations.” —17(h January 

1867. 





127. EDWARD JAMES SMITH, Halifax, Yorkshire, “Improved machinery or 

for the of lingoes used in looms for weaving, also in 

the manufacture of other articles from wire requiring to be stamped or 
pressed or punched.” 

ist. JOHN GANGE FRANKLIN, Broadway, Somerset, ‘‘ Improvements in tan- 
ning.” 

133. WALTER WELDON, Park Villa, West-hill, Highgate, Middlesex, ‘* Improve- 
ments in the manufacture of chlorine, and in the production of artificial oxides 
of manganese for employment both in that and other manufactures.” 

134. WALTER WELDON, Park Villa, West-hill, Highgate, Middlesex, ‘‘ An im- 
proved method of manufacturing chlorine.” 

135. RICHARD ROBERT LOANE ROSOMAN, Highlands, Itchen Ferry, Southamp- 
ton, * The use or adaptation of water pipes or syphons in combination with 
turbine wheels or other hydraulic engines for the production of motive 
power for propelling ships.’’—18th January, 1*67. 

139, JAMES BATE, Smethwick, Staffordshire, and GEORGS ASHER, Birming- 
ham, * Improvements in making moulds for casting fenders and in fitting 
bottoms to fenders, which improvements in making moulds for casting 
fenders may also be applied to the making of moulds for casting other 
articles.” 

143. WILLIAM BULL, Quality-court, Chancery-lane, London, “ Improvements 
in glass-blowing and in apparatus therefor.”—A communication from Léon 
Bandoux, Charleroi, Belgium. 

144. THOMAS WILLIS WILLIN, Clerkenwell-green, London, “‘ Improvements in 
the manufacture of watch cases, and in apparatus employed therein.”—19(h 
January, 1867. 

147. ROBERT HARLOW, Heaton Norris, Lancashire, “Improvements in the 
construction of wash basins, and apparatus for supplying hot and cold water 
to the same, which improvements are also applicable to apparatus for supply- 
ing water to baths and other similar receptacles.” 

148. GEORGE LOMAS LOVERSIDGE, Bury Bank Cottages, Greenfield, Saddle- 
worth, Yorkshire, “ Improvements in the tanning of hides and skins, and 
in the apparatus employed therein.” 

149. GEORGE MILES WELLS, Aldermanbury, London, ‘‘ Improvements in 
lasts for boots and shoes.” 

150. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘‘ A two- 

hed or double-hooked tish-hook.”—A communication from Francois 
Angilard, jun., Faubourg St. Martin, Paris. 

152. JOHN ROWLEY, Grosvenor-terrace, Camberwell, Surrey, “ An improved 
process for hardening, bleaching, and sweetening crude paraffin.”—2Ist 
January, 1867. 

156. WILLIAM HARRISON, JOHN HARRISON, HENRY HARRISON, aud BENJA- 
MIN CROASDALE, Blackburn, Lancashire, ‘Certain improvements in looms 
for weaving.” 

159. JEAN CHRETIEN, Boulevart Richard Lenoir, Paris, “ An improved 
apparatus for raising and lowering heavy bodies.”—22nd January, 1867. 

172. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
* A new and improved process of treating skins in order to separate there- 
from the hair and wool, and in the preparation of hair for the manufacture 
of hats.”—A communication from Auguste Fraysse, jun., Rue Croix-des- 
Petits-Champs, Paris.—23rd January, 1867. 

180. THOMAS TAYLOR, Phe rset ny Bethnal-green, London, “ New or 
improved i for playing games of skill and chance.” 
188. GEORGE asaurme, Southampton- -buildings, London, | “An improved 
combined tack-driver and carpet "—AC ication from Thomas 

Jebb. Buffalo, New York, U.S.—24th January, 1867. 

= JOHN WOLSTENHOLME and EDWARD HOLT, “ Improvements in safety 

ves.” 














193. THOMAS BERNEY, Bracon Hall, Norfolk, “‘ Improvements in constructing 
and applying defensive armour and also bullet-proof porthole covers for the 
defence of ships and other Meee forts, batteries, and other fortifications, 
parts of which licable to other purposes.” 

125. WILLIAM BURLEY, Sioniagheame “An apparatus for securing lamps for 
railway and other carriages.” 

202. WILLIAM EDWARD NEWTON, Chancery-lane, London, “Improvements in 
hammers.”—A communication from Joseph A. Veazie, Boston, Massachu- 
setts, U.S.—25th January, 1867. 

216. JACOB TAYLOR, Liverpool, “ Improved arrangement of drawing rollers 

used in 'y for and fibrous materials.” 

219. GEORGE HASELTINE, “ Southampton- buildings, Chancery-lane, London, 

in 'y for roving and spinning wool and other fibrous 
materials.”—A communication from Edwin Allen and Henry Tatem Potter, 
Norwich, Connecticut, U.8S.—26th January, 1867. 

230. FRANCOIS CONSTANT CAMBRELIN, Brussels, Belgium, “‘ Improvements in 
lighting railway carriages | with gas, and in the apparatus employed therein.” 

238. JOHN RITCHIE, ld -8' » Ch y-square, London, ** Improve- 
ments in watch keys and other keys.” 

244, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improved 
method of casting articles in iron and steel.”—A communication from 
Nicolas Pooteeloff, St. Petersburg, Russia.—29/h January, 1867. 

255. BRISTOW HUNT, Serle-street, Lincoln’s-inn, London, “ Improvements in 
gas regulators.”—A communication from Joseph Summers Wood, John 
Jackson Carberry, John Baker, jun., and Oscar Dunreath McClellan, 
Philadelphia, Pennsylvania, U.8S.—s0th January, 1867. 

262. GUSTAVUS ADOLPHUS JOHN SCHOTT and JOHN SIEGMUND ROSENTHAL, 
Bradford, Yorkshire, ‘‘An improved species of yarn, manufactured from 
fibrous materials, and apparatus for its manufacture.” 

271. DAVID ALEXANDER HALKET, N Tyne, ‘* Imp t 
in machinery for forging nails and spikes.”—-31s¢ t January, ~ 

278. ISHAM BAGGS, High Holborn, London, “ Imy 
applying motive power.” Gras 

280. SAMUEL HALL FOSTER, Leicestershire, ‘‘An improved manufacture of 
brace fabric.” 
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aa r NE ). . ry-lane, London, “ An improved 

985, WILLIAM EDWARD NEWTON, om rie See a 
process for obtaining metals from their ores. m 4 
Nevious Wyckoff, Brooklyn, New York, U.S.—1st February, 186 2 a 

092 ALFRED VINCENT NEWTON, Chancery-lane, London, 7: — 

"construction of steam generator."—A communication from Eli anim] 
Worcester, Massachusetts, U.S.. Sabin Peters Pons, vaio anie 
Bullard Pond, Woonsocket, Rhode Island, U.S.—2nd February, a We 

305. GEORGE WILLIAM BETJEMANN, Pentonville-road, London, eye 

F ments in the manufacture of envelope cases, blotting books, —k. her 
articles commonly called writing or library sets, and other similar artic ony 

315. IMMANUEL LIEBICH, Buckingham-road, Brighton, pony ati se : in 
apparatus used when learning and when practising to play on the pianoforte 
and other keyed musical instruments,”—4th February, 1867. ‘ 

336. WILLIAM EDWARD NEWTON, Chancery-lane, London, Improvements in 
bobbins for spinning machine —A |communication from the Metallic 
Bobbin Company. New York, U.S.— 6th February , 1867. ae 

342. JOHN RAMSBOTTOM, Crewe, ¢ heshire, ** Improvements in —- an 
apparatus for supporting, moving, and forging heavy masses of met : ; 

352, WILLIAM CLARK, Chancery-lane, London, *‘ Improvement in mechanical 
movements to be applied to automaton toys and hobby horses. —A commu- 
nication from William Farr Goodwin, Washington, Columbia, and Henry 
Shotwell Cohu. New York, U.S.—7th February, 1867. hes 

367. JOHN STANTON, Clifton-street, Wolverhampton, Staffordshire, “An im- 
proved self-acting safety gun-lock.” ‘ . 

379. WILLIAM CLARK, Chancery-lane, London, * Improvements in preserving 
animal or vegetable matters, whether fluid or solid, in a whole some and 
edible condition, without material loss or change of their natural fl avour. —A 
communication from Lewis Hobart Spear, Baintree, Orange, Vermont, U.S. 
—9th February, 1867. ‘ 

386, JOHN RAMSBOTTOM, Crewe, Cheshire, “ Improvements in machinery for 
transferring engines, carriages, and wagons from one line of rails to another. 
—12th February, 1867. 

485, WILLIAM West, Tredenham Tiouse, St. Blazey, Cornwall, and JOHN 
DARLINGTON. Moorgate-street, London, ** Improvements in apparatus for 
counterbalancing pump rod, changing the lines or angles of reciprocatory 
motions, and transferring power and motion from one point to another.”"— 
22nd February, 1807. 

509. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements in 
the preparation of threads and the manufacture of fabrics from the threads 
so prepared.”"—A communication from Stanislas Vigoureux, St. Denis, 
France."—23rd February, 1867. : 

510. GUSTAV LUTTRINGHAUS, Maolheim, Prussia, “Improvements in porte- 
monnaies, portfolios, pocketbooks, cigar cases, and other similar articles.” — 
25th February, 1867. 

684. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bay<water, Middlesex, 
“4 new and improved means of preserving solutions of certain plants and 
matters in a concentrated state."—A communication trom Clemence 
d’Estains, Rue de Chaillot, Paris.— 11th March, 1867. 

813. DAVID YOOLOW STEWART, Glasgow, Lanarkshire, N.B., ‘* Improvements 
in core bars and studs to be used for casting iron pipes and similar articles.” 
—2at March. 1*67. 

976. RCBERT WOLSTENHOLME, Oldham, Lancashire, “ Certain improvements 











in the manufacture of textile fabrics called imperials, velvets, velveteens, ¢ 


satteens, and ¢rills, which improvements are also applicable tor the manu- 
facture cf fabrics, such as dueskins, tweeds, and other fancy woollen cloths.” 
—2nd April, 1867. 

998. JOHN AUGUSTUS BOUCK, Manchester. “ Improvements in burning petro- 
Jeum creos*te, gas tar, and other such fluid bodies capable of being used as 
fuel."—3rd April, 1*67. 

1102. JOHN SHORE, Cardigan-street, Birmingham, ‘‘ Improvements in the 
construction of valves and valve cocks.” 

110. JOHN RICHARDSON, Firadford House, Harrowgate, Yorkshire, and 
CHARLES GREENWOOD, Parliament-strect, Harrogate, Yorkshire,** Improve- 
ments in apparatus for coupling railway carriages and vehicles.”—13th 
April, 1867. 

1123. GEORGE SIMPSON, Glasgow, Lanarkshire, N.B., “ Improvements in ma- 
chinery for actuating tools used in mining or excavating or boring. part of the 
improved machinery being a!so applicable for actuating mine or other pumps.’ 
—16th April, 1867. 

1151. THOMAS VINCENT LEE, Macclesfield, Cheshire, and CHARLES EDMUND 
LANKESTER, Peckham, Surrey, “ Improvements in the manufacture of 
colours and the extraction of colouring and dyeing matters from coal oll, 
shale oil, or coal tar, combined with peat or turf, 
any of these substances, and also for the utili on of the residue for the 
purpose of what is known as moulders’ blacking, after the colouring and 
dyeing matters have been extracted.”"— 20th April. 1807. 

1207. JOHN WATSON BURTON, Leeds, Yorkshire, **Improvemeuts in the 
treatment of fibrous materials, and in the apparatus to be used in such treat- 
ment."—26th April, 1867. 

1227. JOHN SWINBURNE, Wenlock-street, Shepherdess-walk, 
London, “ Improvements in steam botler furnaces.”"—27th Apru. 1 

1241. JAMES COMBE, Belfast, Antrim, Ireland, “ Improvements in winding or 
balling, and in the manipulation of twisted fibrous substances.”—29(h April, 
1867. 

1285. JOHN HEATON, Langley Mill, Derby, “ Improvements in the conversion 
of cast iron into wrought iron, part of which improvements is also applicable 
to the conversion of cast iron into steel.” 

1297. JOHN HOLMES, Wylde Green, Sutton Coldfield, Warwick, “ Improve- 
ments in beer engines. which improvements are also applicable to pumps 
for various purposes.”"—3rd May, 1867. 
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and for a combination of | 


2776. T. S. SIMPSON, Stratford, ** Construction of ships’ boats.”"—Dated 26th 
October, 1866. 

The hull or body of the boat is composed of a series of longitudinal planks 
or boards stretching from end to end of the boat, so formed that their sides 
radiate to a centre within the boat. The outer faces of these boards are 
triangular in section, the apex outwards, and are fastened firmly together and 
to the thwarts, which form bulkheads completely isolating each compartment 
from the others. By means of this arrangement the inventor can construct a 
boat without inside ribs, and much lighter and stronger than by the ordinary 
way, while the triangular form of the outer edges of the planks gives a much 
larger surface, and renders it much more difficult to upset the boat. He adds 
the usual appliances for obtaining buoyancy.—WNot proceeded with. 

2782. C. TIFFIN, jun., College-place, London, “ Construction of perambulators, 
&c."—Dated 2ith October, 1866, 

The patentee claims, First, the mode or method of censtructing carriages, as 
described, with four main pieces forming the side frames, each pair being jointed 
or hinged together, as described. Secondly, the mode or method described of 
constructing portable wheel carviages with side frames, each composed of two 
main pieces pivoted or hinged together as described, and held apart and secured 
in their proper position whilst the carriage is in use by means of a stretcher 
bar, arm piece, or rest, as described, such side pieces being attached to or 
mounted upon the wheel axles, as described and set forth, fur the purpose of 
enabling the carriage when folded or doubled up to stand upon a space repre- 
sented by the diameter apart of the two larger wheels, or only slightly in excess 
thereof. 

2809. M. P. W. BOULTON, Tew Park, Oxfordshire, ‘‘ Apparatus for employing 
the motive power of jets of fluid.”—Dated 30th October, 1866, 

When it is desired to propel vessels moving through water, this invention in 
one form is applied as follows :—The ship or vessel to be propelled carries within 
it a ves:el in which wriform fluid is generated or contained under pressure, and 
a jet of this fluid issues from a nozzle or orifice communicating with this vessel. 
This jet issues into water supplied from the water outside the ship or vessel 
and sets in motion a current of water moving in the same direction as the | 
issuing jet. ‘The current thus produced impinges on a curved surface, or flows 
through a curved channel by which it is deflected, so that it flows away isto 
the water outside the vessel in a direction contrary to that in which it is de- | 
sired to urge the vessel, or nearly in that direction. The pressure exerted by | 
the current on the surface or body by which it is deflected propels the ship or | 
vessel,— Not proceeded with, i 








Class 3—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

2753. J. L. DAViEs, Manchester, ** Colton gins.”—A communication.— Dated 25th 

October, 1866. 

This invention relates to that description of *‘ cotton gins " known as the 
double action ** Macarthy gin,” and is designed to effect the seif-feeding of the 
raw cotton to the roller and knife; and the improvements consist in securing 
the table of the “ gin” upon which the cotton is first placed to the rocking 
shaft of the “gin.” the table being placed at an inclination towards the grid bars, 
which bars are bent so as to form a concave or hollow surface, in which hollow 
a bar of wood or other suitable material is supported, and which extends the 
whole length of the ribs forming the grid; the supports for this bar are formed 
of bent rods that are attached to the stays of the rocking shaft. Thus the 
table upon which the cotton is placed, and also the bent ribs of the grid and | 
the cross bar, have a rising and falling motion imparted to them by means of 
their connections with the rocking shaft, and a second or lateral reciprocating | 
motion is also given to the said parallel bar by means of a crank or eccentric ; 
the combination of such motion supplies a regular and constant feed to the | 
knife and roller of the gin, and thereby <reatly economises time and improves 
the cleaning power of the gin.— Not proceeded with. 

772. A. TURNER, Leicester, “ Taking-up apparatus.” — Dated 26th October, 
1866. 

This invention is intended to be applied to that class of machinery which is | 
employed in the manufacture of elastic braids. The object of the invention is 
so to take up the fabric—as it is produced —so as to relieve it from tension in a 
gradual and uniform manner, and to allow it to contract very gradually, plait | 
by plait, as it leaves the bearing surfaces of the taking up-rollers and the fixed 
guide, so that it will be wound onto the work beam in a quiescent state. This 
is effected by increasing the extent of the bearing or friction surfaces of the 
taking up rollers, so as to prevent the fabric from slipping on them, so that, 
when the fabric is wound on to the work roller it will not be subjected to ten- 
sion, and will present a uniform, regular, and unchafed surface, much clearcr 
and freer from cockles and irregularities, which are liable to be produced when 
the work in a state of tension is taken up by roughened friction surfaces, as is 
now the case. 

2774. F. CROSSLEY, Manchester, 

— Dated 2th October, 1866 
atentee claims arranging machinery for separating the fibre of flax, or 
table substance, so that the material being laid upon an apron or 


o 
“* Machinery for separating the fibre of flax &c. 











carrier is by it presented to rollers or holding instruments, which gradually feed 
it up to the beater (or it may be to hackle) by which one end and side of the 


| “strick " is acted on; then this being accomplished the strick is next brought 


back, turned over end for end, and again presented to rollers or holding instru- 
ments, by which it is treated as before, and again returned on to an endless 


| apron or carrier to be removed from the machine. 
| 2794. S. FAULKNER, Blackley, Lancashire, ** Improvements in carding engines, 
| 


and in apparatus for grinding the rollers or cylinders thereof.”—Dated 29th 
October, 1866. 
This invention relates, Firstly, to the rollers of carding engines which are 


sometimes used in place of doffing combs, and consists in mounting one of them | 


upon arms capable of being turned downward upon a centre of mvution to faci- 
litate a clearance should a lapping occur. Secondly, the invention relates to 
apparatas for grinding rollers or cylinders. In grinding such roller: as are 
usually removed from the engine for that operation the inventor places them 


| in a framework, which also contains bearings for the emery or other grinding 


| roller. 


Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. | 


Bennet Woodcroft. Her Majesty’s 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abs 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2765. C. D. ABEL, Southampton-buildings, Chancery-lane London, “ Percussion 
inning top." —A co nication,— Dated 21th October, 1866. 


Patent-office, Southampton-bulldings, 








The bearings for the card reller—or it may be the grinding roller —are 
formed in levers connected together by a shaft, upon which are also other 
levers carrying pins situate in slots, and capable of being tightened in any re- 
quired position. By turning these levers upon their centre of motion the card 
rollers are brought up true to the grinding surface. Another part of the inven- 
tion relates to a method of applying glue or other such substance to rollers 


| which are to be covered with emery for grinding cards.—Not proceeded with. 


tracts prepared expressly for THE } 


2806. A. V. NEWTON, Chancery-lane, London, ** Machinery for spinning. 
doubling, and twisting wool, &c.”—A communication.—Dated 20th October, 
1866. 

The object of this invention is to spin smooth yarns rapidly, and to this end 
the invention consists, First, in a tubular conical pointed spindle that shall 
be revolved by a whirl, from which it can be readily removed, shall have an 
opening to receive a hook by which the roving can be inserted, and shall im- 
part twist to the roving by passing it over a bar that is situated beyond the 
centre of the spindle, and shall deliver the roving from its centre to the draw 
rollers. Secondly, in locating the twisting spindle for the roving between the 
feed and drawing rollers, and so near the bite of the draw roller and weight 


| that they shall grasp and hold nearly all the fibres of the roving in a properly 


7 7 . | 
This invention consists in the construction of a new or improved percussion | 


spinning top, called the “ needle-gun top,” in which the fusee or explosive com- 

pound is placed in an open capsule on the upper part of the top, so that on being 

exploded by the peg on striking the ground, a shower of sparks issues from the 

said capsule.— Not proceeded with, 

2805. W. E. NEWTON, Chancery-lane, London, “ Construction of steam boilers.” — 
A communication.— Dated 30th October, 1866. 

This invention consists in constructing steam boilers in sections, so that they 
may be readily opened and taken apart for repairing or cleaning the fire flues 
and spaces in the different sectional parts, which fire fues and spaces are so 
divided and arranged as to present an immense amount of fire surface in pro- 
portion to the size and weight of the boiler compared with ordinary boilers.— 
Not proceeded with. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c, 

2767. G. F. L. MEAKIN, Martin’s-lane, Cannon-street, London, “ Method of cap- 

ping old and new rails used on railways and other ways.” — Dated 26th October, 


1866. 

This invention cannot be described without reference to the drawings. 

2775. L. LATTER, Old Kent-road, “ Breaks for common road carriages.” — Dated 
26th October, 1866. 

This invention consists of apparatus in which break surfaces are applied to 
the peripheries of the whecls of a carriage for the purpose of arresting its pro- 
gress by the effort of the horses. For this purpose the inventor mounts two 
lever arms pivoted at their upper ends to a transverse rod fitted in bearings in 
the framework of the carriage. These lever arms are faced with wood, and 
are pendant immediately in front of the hinder wheels (of a four wheeled car- 
riage). Their lower ends are connected by a second transverse rod or bar, the 
whole swinging freely backward and forward on the pivot above mentioned, 
and so disposed to fall backwards a little from contact with the wheels. To 
the middle of the lower bar or chain is attached, which is conducted over a 
pulley fixed behind the axletree of the hind wheels, and thence between two 
upright guides fixed on the upper surface of the fore axle immediately under 
the locking plate pivot of the vehicle. From this point the connection is car- 
ried forward in the form of a rod disposed under the pole, and is attached to a 
lever pivoted near the point of the hole, to the upper end of which lever the 
pole chains are attached. By this arrangement the strain of the horses upon 
the pole chains in backing is transmitted through the rod of communication to 
the break chain before mentioned, causing the break surfaces to bear against 
the peripheries of the wheels and so stop the vehicle.— Not proceeded with, 


twisted condition back of the point where they receive from the twisting 
mechanism the proper twist to finish the yarn. Thirdly, in the employment of 


with a roller weight laid between them, whether used as ajfeeding or drawing 
mechanism for the roving. Fourth, in the combination of draw rollers and 


‘ weights with feed rollers and weights, and with a twisting mechanism for the 





roving situated between the draw and feed mechanism. Fifthly, in the employ- 
ment of a friction roller or revolving card between the feed mechanism and the 
twisting mechanism to prevent the drawing twist imparted to the roving from 
running quite back to the bite of the feed rollers. Sixthly,in the combination 
of the twisting mechanism placed between the feed and draw rollers with the 
friction roller or revolving card to regulate the drawing of the roving and Keep 
it uniform. Seventhly, the employment of a friction pad in the ring rail to 
regulate the movement of the ring traveller by an intermittent detention to pack 


off cones or their equivalent made to cease actively operating before the faller 
is locked, and ¥0 as the point at which this is effected may be varied as the 
cop progresses, and may also be adjustable. THe specification of this invention 
is too elaborate to be quoted here in detail. 

2815. J. Dopp, Oldham, “ Self-acting mules."—Dated 3\st October, 1866. 

The patentee claims the mechanical apparatus described, whereby, in self- 
acting mules the yarns may be wound either on the spindle or on bobbins 
placed upon them at the will of the user the-eof, by placing a screw (7) 
in the positions shown in the drawings. 


—e. J. KEIGHLEY, Bradford, “Looms for weaving.”—Dated 3\st October, 
0, 

‘The patentee claims, First, the application and use of a double cranked 
rod, or mechanical equivalent, to form a medium for communicating the motion 
or action of a catch on one side of the loom to the corresponding catch on the 
other side, whereby both sets of rotary change shuttle boxes may be operated 
simultancously. Secondly, the constructing and using of metal rotary change 
shuttle boxes in looms for weaving, substantially as described. 





Class 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 

2754. J. MILLS, Southampton-buildings, Chancery-lane, London, ** Ploughs.”— 
Dated 24th October, 1866. 

This invention consists, First, in the manufacture of those parts of a plough 
commonly made of steel, and known as the land side, the mould board, and 
the standard or frame of cast steel, and of irregular form and of variable 
thickness, as desired, according to the amount of wear to which the various 
parts are liable. The invention relates, Secondly, to an improved mode of work- 
ing when casting the share, the mould board, and the standard or trame, and 
the land side of stecl, and consists in the opening or loosening up of the mould 
as soon as the steel is poured, and before the metal chilis euough to shrink to 
any considerable extent, thereby relieving the casting and preventing its crack- 
ing by shrinking, which it is otherwise apt to do. 

2798. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Treatment and preserva- 
tion of grain, pulse, seeds, flour or meal.”—A communication.— Dated 30th 
October, 1866. 

The patentee claims, First, the general system or mode of treating and pre- 


| serving grain, palse, seeds, flour or meal, and the apparatus or means cm- 


ployed therein, substantially as described. Secondly, the forcing of warm or 
cold air, or a peculiar antiseptic gas through masses of grain, pulse, seeds, 
flour, or meal by the aid of a blower and perforated pipes, substantially as 
specified and illustrated in the drawings. Thirdly, the forcing of warm air in 
antiseptic gas, or both, by the aid of a blower, between or near to the grinding 
surfaces of millstones, with a view to the preservation of the meal or flour, and 
the exhaustion of such air or gas or mixture of the same from the casing by an 
exhaust fan or other suitable exhauster as described. Fourthly, causing flour 
or meal to fall through an atmosphere of the antiseptic gas, as and for the pur- 
pose specified. 


Class 5.—-BUILDING.—None. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 


2729. K. T. WILLIAMS, Frome, Somerset, “ Markers’ butt or mantlet.”—Dated 
23rd October, 1866. 

The First part of this invention consists in the employment of a folding butt 
or mantlet, whereby the marker may be entirely covered in, or the door of the 
said mantiet may be thrown open to formascreen. The back and a portien 
of the sides of the mantlet are made of castiron. The other part of the sides 
and top may either be made of wood cased with iron, or of sheet iron, or iron 
or wood framework. The Second part of the invention consi<ts in the construc- 
tion and employment of a danger flag as follows:—The patentee fits a flag, 
which may be red or other colour, upon a roller in front, above, or behind the 
tarzet, and this roller he connects with the mantlet by a cord, chain, or other- 
wise, so that it is under the command of the marker in or behind the mantiet, 
and in such manner that when he wishes to indicate danger the flag is caused 
to uncoil and to cover, or partially cover, the front of the target. The Third 
part of the invention consists in the employment of signals for signalling shot 
constructed in the following manner :—To the end of a rod or pole the patentee 
connects, by preference, four discs, but, of course, less or more may be used if 
desired, each disc bearing a different colour or make; for example, No. | may 


| have a black centre and white rim to denote a bull’s eye, No. 2 a red dive to 





denote a centre, No. 3 a white disc to denote an outer, and No. 4 a blue disc 
to denote a ‘‘miss.”” The pole may be fixed close to the marker in order that 
he may show either of the signals as required. Or the pole is connected by 
means of an endless rope or chain with the mantlet, so that by communicating 
motion thereto either signal may be exhibited as required. By the arrange- 
ment before described the marker need not leave his mantlet until all firing 
has ceased, and. consequently, many accidents may thereby be avoided. 

2743. T. WILSON, Birmingham, “ Breech-loading fire-arms."—Dated 24t 

October, 1866. 

This invention relates to breech-loading fire-arms in which the breech is 
opened for loading and closed for firing by means of a block hinged to the side 
of a shoe or breech chamber attached to the rear of the barrel, the said block 
shutting down into the said shoe or breech chamber for closing the breech, 
and being raised out of the said shoe or breech chamber for opening the breech 
and charging. The improvements also relate to breech-loading fire-arms of 
the kind called needle-guns and to other breech-loading fire-arms. In making 
fire-arms of the kind first described, instead of making the shoe or breech 
chamber of the said fire-arms solid and of wrought iron by the process of 
stamping or forging, as at present practised, the patentee makes the said shoe 
or breech chamber of cast steel or homogeneous iron, or of the kind of cast 
iron capable of being annealed, and ly called lieable iron, In 
making the said shoe or breech chamber of cast steel, homogeneous iron, or 
malleable iron, be employs the process of casting, by which means he is 





| enabled to form the shoe or breech chamber hollow, and to give it very nearly 


| two rollers near togethtr and rotating in the same direction, in combination | 


| turns. 


the yarn on its spool with equal tension in all parts. Eighthly, in so constructing | 


the whorl and whorl stand that the oil which lubricates the wheel cannot pass to 
the thread or embarrass the fingers of the attendant. Ninthly, ia the combina- 
tion of a mechanism for delivering the twist of either the roving or the yarn 
with the twisting mechanism for each, so that the twist can be changed 
without stopping the machine. Tenthly, in combining a feeding, drawing, and 
twisting in a single machine to produce a single thread, so that the same 
machine can be used for doubling and twisting thread always spun. Eleventh, 
in so combining the conical twister for the roving and the feed rollers, and 
weight with the ring and traveller that the twist between the thread and 
roving will only be separated by the bite of the weight and draw rollers. 

2807. A. FATRBATRN, T. 8S. KENNEDY, and J. W. NAYLOR, Leeds, “‘ An im- 
proved mode of covering metal rollers used in the manufacture of flax, hemp, 
jute, silk, &c.”—Dated 30th October, 1866. 

This invention consists in recessing the periphery of the metal rollers and 
filling the recess with twine, cord, leather bands, or any similar pliable or 
flexible material wound round the rollers, and thas forming a bed for the 
leather covering. Upon this bed the inventors lay a coating of glue or other 
adhesive matter, and they then apply the leather cover as usual. At the 
points where the ends of the leather cover meet it may be necessary to drive 
in negs so as to secure those ends, but beyond this it will be understood that 
the necessity for using pegs is dispensed with, and the inventor also dispenses 
with the necessity of using two coverings of leather.—Not proceeded with. 

2814. W. ROBERTSON, Manchester, ** Self-acting mules."—Dated 31st October, 
1866. 


hi 





This invention consists, First, in a new arr of YY by which 
motion is obtained for placing the faller in position for building the cop, either 
by the backing off or the inward ran of the carriage, or partially from the 
backing off and the inward run of the carriage. The Second part of the inven- 
tion consists in arranging rods connecting the faller and builder together, so 
that the cam shaft or its equivalent will be put in operation, and the backing- 





the exact form which the finished shoe or breech chamber is required to have. 
He thus saves much time and labour in the manufacture of the said shoe or 
breech chamber ; he also forms the closing block of cast steel, homogeneous 
iron, or malleable iron, by the process of casting. The invention consists 
further of the following improvement in connecting the shoe with the barrel. 
Instead of forming a square shoulder in the shoe for the barrel to abut against he 
forms a long cone or bevel on the screwed end of the barrel, and a corresponding 
hollow cone or seat in the shoe, by which means he obtains greater strength in 
the shoe, and a better and readier fit of the barrel and shoe. The improve- 
ments consist further in forming the receptacle for the spring which effects the 
return motion of the closing block and cartridge case extractor solid with the 
said block instead of making it of separate tubes as at present practised. By 
this improvement a longer and better bearing is obtained for the block and 
the action of the joint pin is easier. The improvements consists further in 
attaching the hook or cartridge case extractor to the front end of the closing 
block by means of a hollow or tubular pin screwed firmly into the end of the 
said block, instead of attaching the said hook or extractor by screwing upon 
the end of a long tube, passing loosely through the hole or joint of the closing 
block. By this improvement the hook or extractor is more readily and more 
firmly attached to the closing block, and a longer and better bearing obtained 
for the hinge of the closing block. The improvements consist further 
in forming the joint pin on which the closing block turns with a screw thread 
upon its point or forward end, and causing the screwed en‘ to take into a 
corresponding concave screw in the rear bearing of theshoe or breech chamber, 
thereby firmly securing the joint pin in its place without the use of the set pin 
now employed. By this means the bearings of the shoe are bound more firmly 
together and a stronger and better action secured. The improvements consist 
further in forming a+light shoulder on the joint pin on which the closing block 
The tabular piece or washer, which serves as an abutment against 
which the closing block and extractor spring bear in effecting the re- 
turn motion of the said block and extractor, is bound firmly between the said 
shoulder and the rear bearing on the shoe or breech chamber. By this improvre- 
ment the closing block and cartridge case extractor have a firmer and casier 
sliding action than that obtained by the loose tubes fitting loosely on the joint 
pin at present employed. The improvements consist further in employing a 
spiral spring made from fiat steel for effecting the return motion of the per- 
cussion pin or striker instead of the helical wire springs ordinarily employed 
for these purposes. The said spiral springs give a smoother action than the 
helical wire springs and are not so liable to snap or break. The said spiral 
springs, made from flat steel, may be used for effecting the return motion of 
the cartridge case extractors and the percussion pins or strikers of various 
kinds of breech-loading fire-arms. 

2757. J. W. ROBERTSON, St. James’s-square, London, ‘* Breech-loading fire- 

arms.” —Dated 25th October, 1866. 

In performing this invention the inventor arranges at the breech end of the 
barrel a body of a trough-like form, open at the top for the introduction of the 
cartridge ; at the rear end of the body is a ring with a screw thread cut within 
it; a portion of the screw thread is, however, removed by Sling or forming 
three longitudinal grooves through the ring. In order to close the breech a 
plug or bolt is used, which slides longitudinally in the trough-like body and 
through the ring at the back thereof; this plug or bolt also has a screw thread 
cut at its rear end, which also has longitudinal grooves filed in it. When the 
plug or bolt is thrust forward to close the breech the screw threads upon it 
pass through the grooves formed in the ring at the back of the body, but when 
the plug or bolt is turned partly round the screw threads upon it lock with the 
screw threads in the ring on the body, and so the plug or bolt is securely he'd. 
The plug or bolt hasa lever handle upon it by which it is worked. The plug or bolt 
is hollow, and has within it a spiral spring which acts on a striker in such manner 
as to throw it forward to explode the cartridge when the trigger is pulled. The 
closing of the breech causes the spiral spring which acts on the striker to be 
compressed ready for action. The fore part of the plug or bolt carries a hook 
or extractor to withdraw the cartridge case, and is so that the main 


portion of the plug or bolt may turn independently of it in locking and unlock. 
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ing, So far the arrangement has no substantial novelty ; according to this 
invention, however, the inventor employs within the hollow plug or bolt a 
sliding rod, at the fore end of which there is formed a needle or striker for 
exploding a central fire cartridge. On the sliding rod a spring arm is fixed, 
which projects out through a slot in the side of the plug or bolt. When the 
plug or bolt is slidden forwaré to close the breech, a catch at the end of the 
Spring arm lays hold of the ring at the back of the body, and the sliding rod is 
thus retained while the plag or bolt is thrust home ; the spiral spring is thus 
compressed between the back of the plug or bolt and a collar on the sliding 
tod. The trigger when pressed upon presses up the catch on the spring arm 
clear of the ring at the back of the body ; the sliding rod then flies forward in 
consequence of the action of the spring, and the striker at its fore end explodes 
proceeded wit. 


the cartridge.—Not h. 

2779. J. SMARP and R. SMITH, Blackford, Perthshire, “‘ An improved explosive 
compound or powder.” —Dated 27th October. 1866. 

This compound or powder is composed of nitre, chlorate of potass, ferro- 
cyanide of potassium, tartrate of potass, and sulphur. The proportions of the 
materials or ingredients which it is preferred to employ, althoug other pro- 
portions may be used, are as follows:—Two parts of nitre, two parts of 
chlo ate of potass, one part of ferrocyanide of potassium, one part of tartrate 
of potass, and two parts of sulphur.—WNot proceeded with, 

2813. C. H. DAW, Threadneedle-street, and P. M. PARSONS, Arthur-street, 
London Bridge, ** Improvements in breech-loading Jire-arms, also in the 
manufacture of cartridges and apparatus employed therein.”— Dated 30th 
October, 1866. 

One part of this invention consists in an improvement on the invention 
described in the specification of a patent granted to the aforesaid P. M. 
Parsons, dated the 28th March, 1861 (No. 773). In this specification, amongst 
other matters of invention, is described the employment of a breech closer or 
plug formed by a bolt or tail piece, having its front end terminated with a 
spherical knob, or portion of a sphere, arranged in combination with an out- 
side nipple. According to the present invention sach bolt is constructed to 
receive within it a needle or spindle acted on by the hammer or striker of a 
lock ; thus a fire-arm, such as is described in the said specification, is dered 
suitable to discharge cartridges carrying their igniting composition. Another 
improvement is applicable to the invention described in the specification of a 
patent granted to the aforesaid P. M. Parsons, dated 9th June, 1864 (No. 1431). 
This improvement consis:s in forming the breech plug therein described to 
receive in the interior thereof a needle or spindle acted on by a hammer or 
striker of a lock, in order, as in the previous improvement, to render the fire- 
arm suitable to receive and discharge cartridges carrying their igniting compo- 
sition. Another improvement consists in combining with the breech clo-ers or 
plags described re-pectively in the specifications of the patents aforesaii, a 
cartridge case extractor, in order that the opening of the breech end of the 
barrel by moving such spherical breech closer or the breech plug may cause 
the cartridge-case extractor to be moved and to draw back the cartridge case. 
Another part of the invention relates to the construction of cartridges for such 
fire-arms. Their rear ends are made concave to fit the convex forms of the 
breech closer, and the breech plug before mentioned, by which the advantage 
is obtained that, the central portion of the end of a cartridge being recessed, 
the igniting composition is less liable to be struck or displaced. Another im- 
provement in the manufacture of cartridges consists in introducing longitudi- 
nally in the cartridge cases formed of paper or other material strips of metal, 
or other strong substance, to connect the metallic end of such cartridge in 
order more certainly to combine the metal end or cap with the body formed of 
paper or other material, and thus to insure the parts being held together when 
withdrawing the case from the breech of a fire-arm. The improved apparatus 
employed in the manufacture of cartridges consists of a hollow cylinder to 
receive a cartridge, in which cylinder is a slot for a die or tool to be introduced, 
which die or tool, when the cartridge is caused to revolve, presses on to the 
forward end of the cartridge case and closes it on to the ball or projectile, and 
rounds or bevels such end of the case.—Not proceeded with. 








Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

2778. E. HOWARD, M.R.C.P., Redhill, Surrey, “ Securing perfect immunity 

Jrom danger in the use of paraffin, camphine, and other lamps liable hitherto 

to explode.” —Dated 27th October, 1866. 

This invention consists in p' ing the exp of !amps used for burning 

any carbonaceous combustible oils or spirits by absolutely preventing commu- 
nication of the fame of the wick to the upper part of the vase or chamer con- 
taining the oil or spirit to be d. Ther constructs this safety 
lamp in any of the forms in which paraffin lamps are commonly made. He 
then adds a tube made of any material insoluble in the spirit or oil to be 
burned, and of a size and shape to fit easily over the wick, whether that be 
round or flat. This tube he fixes close to the under surface of the cap, one- 
eighth of an inch clear of the bottem of the short wick tube, from which the 
flame of the wick arises, to prevent conduction of heat into the vase. The 
aforesaid added tube must be long enough to reach down to within about three- 
eighths of an inch from the bottom of the vase or chamber. Through this tube 
the wick passes into the vase. All communication between the outside of the 
lamp and the inside is thus precluded, except through the long tube and a 
minute pinhole or pinholes in the under surface of the cap, which pinholes are 
too small to allow flame to pass through them. 
2793. E. ALEXANDRE, Paris, “ Construction of organs."—Dated 29th October, 

186. 

The patentee claims constructing organs in two parts, one fixed and the 

other movable and jointed on a ceatre or pivot, all as described. 











Class 8—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Liviting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 

2773. J. WAGENER, Wellelose-square, and G. J. FIRMIN, Millwall, London, 

* Sugar refining.”— Dated 26th October, 1566. 

This invent‘on consists in the employment of a sand filter in combination 
with pressure by atmospheric air or steam, in order to force the syrup through 
the filter. 

2743. J. and E. BLACKMAN, Knightsbridge, London, “ Medicine for the cure of 

whooping and other coughs.”"— Dated 27th October, 1866. 

This invention consists in combining the under-mentioned matters prepared 
as described for the cure of coughs, but principally the whooping cough. The 
inventors mix saccharine matters with malt liquor. and prepare a decoction 
with thyme and a little coltsfoot, adding a little vinegar to modify and render 
it slightly astringent.—Wot with 
2788. C. MCBEATH, Blackburn, Lancashire, ‘* Treatment or distillation of shale, 

coal, and other bituminous substances.” —Dated 29th October, 1866. 

This invention consists, jally, in the d Pp i t ,or dis- 

tillation of shale, coal, or other bit 














i i ls or subst , for the pur- 
pose of obtaining or abstracting the gases, spirits, and crude oils containing 
paraffin anc other valuable matters from the same, by the heat of its or their 
own combustion with the air, in open-ended vessels or retorts, and allowing or 
directing the currents of rich inflammable and oily heated gases or products of 
such combustion, to pass in, at, or up from the open end of the vessel or retort, 
where the combustion is effected directly up, through, and amongst the bitu- 
minous materials being so heated or decomposed. 

2791. J. Il. JOHNSON, Lincoln’s-inn-fields, “ Improvements in the pre- 
paratwn uf iodide of ethyl and of other organic iodides.” —A communication. 
—Dated 29th October, 1866. 

The iodide of ethyl and the iodide of methy! and similar organic iodides have 
recently become of importance in the arts, and a more convenient method for 
their preparation is at present a great desideratum. Hitherto they have been 
prepared Ly the employment of iodine, phosphorus, and an alcohol. Now, 
this invention relates to the substitution of the iodine and phosphorus by the 
employment of an iodide, such, for example, as the iodide of potassium or the 
io tide of sodium, and of a saturated alcoholic solution of hydrochloric acid gas.— 
Not proceeded with. 

2819. W. CLAY and A. BOWATER, Liverpool, ‘‘ Utilising Bessemer and other 
steel and iron scrap.” - Dated 3\st October, 1866. 

This invention consists in heating the metal, and whilst warm pouring liquid 
Bessemer s around it, or after heating it liquid Bessemer steel is placed 
around it.— Vot proceeded with. 














Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 


2476. H. AYDON and G. B. JERRAM, Queen-street, Westminster, “ Improre- 
ments rurnaces and in the method and apraratus for supplying such fur- 





nac uel, &e.’—Dated 25th September, 1806. 

The | t of this invention relates to the employment of fuel, such as 
coal, « it, piteh, or other like combustible matter, which is supplied to 
the fur: 1a highly divided state, and for this purpose the inventors first 
grind st fuel into a very fine powder, in which state it is ready for the 


r the furnace. Itis then placed in a hopper communicating with 
ratus for injecting it into the furnace. 
improvements consists in intreducing the fuel into the furnace by mears of a 
continuous or inter- 











revolving barrel or shaft, hollow or otherwise, havi 2 

mittent m . and having cast or fixed on to it lengthwise either plain or 
curved vanes, similar to a fan, and which barrel or shaft, by revolving slowly, 
carries w t and pushes forward the fuel to be burnt under and into the 
front of ¢ furnace, stirring up and turning over the at the same time the 
incandesc fuel already in the furnace, The fuel, before falling between the 
vanes to be carried into the fire, is passed between a pair of rollers called 








The Second part of the | 


**mitting rollers,” by which it is made more equal in size, thereby being easier 
to force into the furnace. A steam jet may be introduced above the fire, and 
the two means of feeding the furnace may be used conjointly if desired.— Not 
proceeded with. 

2578. W. CLARK, Chancery-lane, London, “ Hoisting apparatus for cars and 
mining purposes.”-—A communication.—Dated 6th October, 1366. 

This invention consists in the arrangement of a bucket or car elevator for 
raising ore, coal, water, or the detritus of mines, in connect on with guide 
wheels and rods operated by means of a hoisting rope or chain working ona 
dram or windlass by horse or steam power, in the ordinary way for raising and 
lowering the bucket or car, so that it shall be steadily supported and discharged 
by the deflection of the guide wheels from their normal line of travel on to 
inclined ways, the axis of the guide wheels forming a transverse line of sup- 
port upon which the bucket or car is canted or “ tipped ” over for the discharge 
of its load as it is raised by a lever bail attached to the lower end. By this 
arrangement no additional power is required to upset and empty the bucket or 
car containing ore or coal into the schute at the mouth of the mine, as in 
ordinary methods of attachment, in which the bucket is suspended at a point 
between its upper and its lower end, and tipped over by an obstacle which 
arrests its motion; as, for » Up ing it by g ing and holding the 
rim with the hands, any obstacle placed in the way of the bucket to tip it 
over increases the resistance at that point, suddenly producing a shock and 
strain on the power which should be avoided, as the power in that case must 
necessarily be sufficient to overcome the greatest resistance in addition to that 
employed in the operation of hoisting. The present arrangements permit the 
bucket or car to be loaded with coal or ore, or discharged at various points in 
the shaft of a mine, so as to be used for a namber of drifts or levels at different 
depths, and also to discharge water into an audit or schute for carrying it off. 
Another branch or part of these improvements in mining apparatus consists in 
the arrangement of a car, the doors at the ends of which are so constructed 
and connected with the body of the car that it shall be capable of being con- 
verted readily into a closed car for containing ore or coal, or an open car for 
carrying t)mber lying lengthwise on the bottom; and also the plan of securing 
the doors in place for c ntaining ore or coal, and tripping the door fastening 
for discharging the car. 

2531. A. RIPLEY, Wes!-square, Southwark, London, ‘* Water meters.”"—Dated 
8th October, 1866. 

For the purposes of this invention the patentee makes use of a reservoir of 
any convenient size and shape, and sv formed as to contain a certain specified 
quantity of liquid. Into this reservoir he conducts the main pipe from which 
the supply is obtained. At the mouths of the inlet and outlet passages he 
places a slide or valve in such a way that it covers both the inlet and outlet 
passages. When it is wished to fill the reservoir the slide or valve is moved so 
as to uncover the inlet passage, still keeping the outlet closed. When the re- 
servoir is filled, a further motion of the slide closes the inlet passage and opens 
the outlet passage, which communicates wi:h the ordinary tap. The lever or 
handle by which the slide or valve !s moved is connected with an ordinary in- 
dex or register, graduated as wished. At the top of the reservoir he places a 
small valve so constructed that, while it permits of the admission and emission 
of air, it prevents the escape of the water. 

2533. W. E. GEDGE, Wellington-street, Strand, London, ** An improved tilt ham- 
mer.”’— A communication.— Dated 8th October, 1866. 

The tilt hammer the subject of this invention differs from other tilt hammers 
n several points. First, in the mvariable weight of the hammer ; Secondly, 
in the variation of speed by means of a single pulley; Thirdly, in an absorp- 
tion of motive power one half less; Fourthly, in that its dimensions are more 
restricted and its cost price less. The machine is composed cf a cast iron 
framing provided with two brackets or pedestals cast with it, and also with 
two slots or slides. This framing is fixed at its {ower dart ow a wooden frame 
resting on a layer of concrete (“ béton”) the thickness of which will be regu- 
lated by the nature of the ground. Between these two pedestals works a cam 
shaft moved by a pulley, which itself receives its movements from any sort of 
motor; a fly is also fixed on this shaft. The hammer is a piece of iron 
hollowed out in the middle in part of its length, so as to give passage to the 
cam, and furnished on each side with slide bars intended to work between the 
slots of the framing. In a cast iron cylinder fixed at its upper part, and placed 
above the hammer, is inserted a wooden plug intended to receive the shock of 
the hammer inits ascending movement. Above this plug are arranged four 
india-ruhber washers, between which copper discs are inserted to prevent the 
washers adhering together. The discs carry in their middle and on their hori- 
zontal surface a circular rib, which takes the washers to am! keeps them con- 
centric to cylinder. These discs are adjusted so as to play in a rod fixed at its 
upper part in a hole pierced following the axis of a screw which serves as a 
guide to it. A nut placed at the upper part of the cylinder is held to it by 
means of a washer taking into a groove made in this nut. A toothed wheel is 
fixed on this same nut, and is set in motion by a pinion fixed to the rod of a 
crank. In order to permit variation of the tension of the driving belt, a lever 
is used terminated at its upper part by a roller which comes pres-ing against 
the belt, and thus gives it the desired tension ; a catch comes hu_ting against a 
ratchet fixed to the framing, and thus keeps the lever, and, consequently, the 
tension of the belt, in an invariable position when once fixed.— Not proceeded 
with. 

2595. J. GREENING, Manchester, ‘‘ Folding fencing.” —Dated 9th October, 1866. 

The patentee claims constructing portable folding fencing of metailic wires 
or rods and tubieg, by preference of galvanised iron wire and tubing, substan- 
tially as described. 

2598. H. Forpes, Luston-road, St. Pancras, London, “ Improvements in appa- 
ratus for the raising and propelliny of water or other fluids, applicable like- 
wise as a ship propeller, motive power, fan, meter, &c.”— Dated 9th October, 
1806. 

This invention cannot be deseribed in detail without reference to the draw- 
ings. 

2599. W. E. GEDGE, Wellington-street, Strand, “ An improved funnel.”— A com- 
munication.— Dated ¢th October, 1866 

This funnel may be made of any sort of metal, or of wood, according to its 
destined use; it is furnished with a conical metal socket, encased in a sheath 
of india-rubber or hide, in order that it may closely fit to the sides of the 
orifice of the vase or vessel to be filled. Within this socket is fitted a pipe for 
the escape of the air driven out by the introduction of the liquid; this pipe is 
provided with a whistle placed at the top of the socket, which whistle gives 
notice that the vessel is full by ceasing its noise when the liquid closes the air 
escape; on the opposite side is a second movable pipe, rising towards the top 
of the funnel, which fills the office of a cock, as by turning it upside down the 
surplus liquid may be carried away without the loss of a single drop. 

2600. W. E. GEpGE, Wellington-street, Strand, London, “ Cutting out of boots, 
shoes, and gaiters "—A eommunication.— Dated 9th October, 186%, 

The object ot this invention is to replace the paper or pasteboard patterns 
around which the cutter traces in chalk on the leather or on the stuff the piece 
which he is to cut, and the invention consists in printing on the stuff itself or 
on the leather, not only the outline of the piece but also the lines serving for 
the make, such as the lines of punch holes. This printing is done by means of 
blocks in relief. The invention cannot be described without reference to the 
drawings.— Not proceeded with, 

2606. G. W. SHINNER, Strand, London, “ Utilising sewage matters and liquids.” 
—Dated 9th October, 1366. 

In carrying out this the p form a tubular branch or 
branches with the main sewer, in order to convey the sewa e matters and 
liquids to a suitable building in which the apparatus for utilising the same is to 
be arranged. Such branch or branches before entering the building are passed 
through a reservoir for the purpose of discharging the contents of the sewer on 
the occurrence of a storm or heavy fall of rain. This is effected by means of 
a valve in the branch passing through the reservoir; the branch pipe then 
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| for coking small coal. The coke or coke-like substance obtained is afterwards 


} burnt in asmelting furnace—it may be an ordinary blast furnace, such ag is 


| 


commonly used in smelting iron ore, and thus the iron which the coke or cok 

like substance contains is obtained in a metallic state. The coke or coke-like 

substance may be used as part of the burden of a blast furnace in which ott wd 
ore is also being smelted. This will conveniently be done where other tron ood 
can easily be obtained, and where the coal is not sufficiently bituminous +d 

agglomerate in coking as much of the finely-divided ore or material as it s 

capable of smelting. 

2609. C. J. HILLS, Albany-street, Regent's Park, London, “ Improvements Yt 
machinery or apparatus Jor the production of reduced copies of medallions 
and matrices, and for preparing the cutcing tools for that Purpose.” —Dated 
9th October, 1865. 

This invention cannot be described without reference to the drawings, 
2610. G. F. BRADBURY, Oldham, * Sewing hines."—A ¢ ii 

Dated %th October, 1866. 

This invention applies to the “ lock-stitch ” class of sewing machines, or to 
such of that class as pass the thread from the needle piercing the cloth over a 
thread carrier by a hook or similar device, as in the machine known as the 
** Wheeler and Wilson” and “Sloat,” or “elliptic,” lock-stitch machine, and 
the object of the invention is an application to such machines which will 
render them at pleasure capable of producing an embroidery stitch ora stich 
similar to that produced by the machine known as the “ Lancashire sewing 
machine,” and also an embroidery stitch tormed by three threads producing 4 
combined “ Lancashire sewing machine stitch” and a lock-stitch, so that the 
same machine can be made to produce three different kinds of stitches; and 
the invention cbnsists in applying a needle or thread carrier to the cloth plate 
or table of the machine, which, by movements imparted to it, will carry its 
thread through the loop formed by the rotating or elliptic hook or other device 
of lock-stitch mechanism, and when it withdraws from the loop it will leave 
the loop of its own thread upon the piercing needle. The sald needle or thread 
carrier is actuated by a lever or levers, and springs from the cam or cams 
giving the feeding movement. Springs are used to keep the lever in contact 
with the cam or cams.—Not proceeded with. 

2612 G. H. BENSON, Staleybridge, Cheshire, and W. G. VALENTIN, Royal 
College of Chemistry, ** Melting and casting of steel.”—Dated 9th October 
1866. é 

This invention relates to an improved mode of and apparatus for melting 
steel. In order to obtain a very high temperature, such as is required for 
melting steel, soft or hard, the patentees propose to employ a furnace of such a 
form and shape as to confine and concentrate the heat to the best advantage, 
so that a very intense heat may be obtained. They prefer to use a kind of 
low cupola furnace, of round, oval, or any such form as may be found most 
conducive to produce a great heating effect. 

2615. E. SkYTON, Birmingham, ** Manufacture of printing rollers or cylinders,” 
—Dated 9h October, 1866. 

This invention consists in the production of a cylinder or roller for printing 
calico, and for other like purposes, by uniting a thin copper shell or outer 
cylinder with an iron or other strong metal tube in the following manner: — 
The patentee takes copper shell of any suitable thickness, and coats the inside 
with tin or solder or other metal having a like affiuity for the copper. He 
places centrally within this shell the inner tube of iron, coated or tinned also if 
necessary, and pours in between the two molten spelter or other metal or alloy 
of metal capable of combiniag with without destroying the tin or solder coating, 
which will, when cool, form a solid mass with the iron and the copper shell ; 
or it an iron lining tube be not requisite he employs in its place a mandril or 
core which can be removed so soon as the spelter has cooled, and thus leaving 
an aperture for the spindle. 

2617. J. WARWICK, Manchester, ‘* Sewing machines."—Dated 10th October, 
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This invention cannot be described without reference to the drawings. 

2618. L. WILSON. Norfolk-street, Sirand, London, “ Heating baths."—Dated 
10th October, 1866. 

Tn heating baths according to this invention the inventor subjects the water 
or other fluid of the bath to a double heating action, that is to say, to contact 
with the external surface of the vessel or chamber containing the heat- 
ing medium, and also to the internal surface of a pipe or pipes or channels 
passing through the interior of the heating medium in which a circulation of 
water or fluid takes place.— Not proceeded with. 

2619. M. MYERS. Wigmore-street, Cavendish-square, London, “ Construction of 
trunks, portmanteaus and bores.” —Dated \\th October, 1466. 

This invention relates to certain improvements in the construction of trunks, 
portmanteaus, boxes, and cases formed of wicker or basket work, wood, leather, 
jeather-cloth, or any description of waterproof fabric, or other light material, 
or combination of materials. The patentee propose~, First, to form tae port- 
manteau, box, case, or trunk in such manner as to be entirely collapsible in 
the form of the bellows of an organ. He also forms the top and bottom, or any 
other parts of the portmanteau, box, case, or trunk, which are rigid, of wicker 
or basket work, or other material or combination of materials adapted for the 
purpose, the sides or other collapsible portion being capable of completely 
fulding in creases similar to the bellows of an organ, se that the portmanteau, 
trunk, or case may be partly or wholly filled and secured by straps or other- 
wise, and when empty completely collapsed or folded down, so as to occupy out 
little space. Secondly, the patentee makes the top or upper body of the port- 
manteau or box unyielding or solid, and the bottom or lower portion or com- 
partment collapsible or fulding. Or if desired he forms the porttnauteau or box 
with a solid body, and with a collapsible top and bottom compartment. This 
portion of the invention is more especially applicable to wicker or basket work 
trunks covered or not with leather or other waterproof material. He also 
proposes to form any other portion of the article collapsible to any extent. 
2627. G. HADFIELD, Lancashire, “ Furnaces and cupolas.” —Dated 1\th October, 

This invention is carried out as follows :—Over the tops of the chimney of 
the furnace in which coal, coke, or fuel is ignited the inventor places a conical 
or bell-shaped mouthpiece connected to a pipe or tlue with suitable dampers, 
which pipe or flue extends downwards to the ashpit below the grate or fire- 
bars, so that the smoke and gases shall repeatedly come in contact with the 
ignited fuel and be effectually consumed. In cases where natural or artificial 
compounds or chemical products are to be roasted, smelted, or acted upon by 
heat, he employs at the top of the furnace or cupola a similar mouthpiece, con- 
nected to a descending pipe or due, through which he causes steam or gas to be 
passed to the materials for acting chemically upon them, or causing the heat 
to be more intense.— Not proceeded with, 

2529. D. Rows, Wokingham, Berks,“ An improved toy."—Dated \\th October, 
1866. 

According to this invention a carriage of any suitable form is mounted upon 
wheels and provided with a handle or cord by which it may be drawn along 
the ground. Fixed in this carriage is an upright wire or wires, and upon the 
wire or each of the wires is placed a circular horizontal table, in such a way 
that the sad table can revolve upon the wire, and rests upon one of the 
running wheels of the carriage, or upon a wheel fixed upon the axle for that 
purpose, It will be evident that as these tables rest upoa the wheels when- 
ever the carriage is drawn along the table will be caused to revolve; and upon 
these tables the inventor proposes to fix toy soldiers, animals, or other small 
toy, which are thus set in motion whenever the carriage is drawn along.—Na 
proceeded with. 

2630. A. V. NEWTON, Chancery-lane, London, “* Sewing machines."—A commu- 
nication.— Dated \\th October, 1860. 

This invention cannot be described without reference to the drawings. 

2631. R. H. BOLLANS, York, “ Apparatus for administering vapour baths and 
JSomentations.”— Dated \ith October, 1866. 
This may be described as a gauze, or it may be a glazed lantern, 





enters the building and is connected toa hinged guiding trough, which d 
the sewage over one, two, or more tanks of galvanised iron, having movable 
strainers placed on their surfaces. These tanks are capable of being lifted out 
of an outer series of fixed tanks by means of chains travelling over pulleys in 
the roof of the building, and by winch gearing. These outer tanks or jackets 
are surrounded by a low dwarf wall forming four sides of « brick tank, having 
a cage containing gravel; along the top thereof, around the wall, a sunken 
gutter is formed two inches below the level of the dwarf wall, in order to 
conduct the liquid to a fall, and underneath an upward filter bed through 
which the liquid percolates, and passes beyond on to a perforated floor through 
which the liquid falls to a downward chemical filter bed, and thence to a 
leading off drain. The inner tanks when lifted are passed on to a tramway ; 
they are provided with small running wheeis, in order to travel on the tram- 
way, whence they are tilted over and disch their into a shallow 
tank, and there mixed with town sweepings, from which foreign substances 
have been separated ; it is ultimately conveyed to a preparing house and dried 
and treated as required for use and packed in sacks or barrels. In order to 
withdraw the sewage from the reservoir pumps are employed, and the sewage 
is conveyed to the tanks and filtering apparatus. 
2607. T. OUTRAM, Grutland, near Halifax, York, ‘‘ Manufacture of cast iron.” 
—Dated 9th October, 1866. 

This invention has for its object the working of ores and other materials 
containing iron, which, although free for the most part from injurious im- 
purities, are at present little used, because, being in a state of powder or 





small division they cannot be worked advantageously by the ordinary methods. | 


Now according to this invention, which is particularly applicable to the treat- 
ment of pyrites which has been roasted for the manufacture of sulphuric 
acid, and afterwards crushed and treated for the separation of copper, the 
patentee treats such ore or material by mixing it with bituminous coal, then 
causing the mixture to agglomerate by coking it in bulk, or without moulding 
it into blocks or lumps, and smelting the product to obtain iron. He employs 
such coal as is suitable for making coke tor smeliing iron and containing as 
little sulphur as may be; if large, the coal may advantageously be broken. 
He mixes it roughly with the small ore or material in such proportions as will 
make a hard coke or coke-like substance suitable for the blast furnace, say one 
part of ore to one and a-halt parts of coal, but the proportions will vary accord- 
ing to the quality of the coa ; if very bituminous it will take more ore. He 
charges the mixture into a coking oven, and causes it to agglomerate by sub- 
Jecting it to a coking operation. The coking operation is conducted by pre- 
,erence in the ordinary manner, and in coke oven~, such as are commonly used 








fitted with a removable spirit lamp having any given number of burners, say 
three or four, which burners surround the pointed termination of an inverted 
conical boiler. This boiler is supported by the frame of the lantern, and it is 
provided at top with a steam supply pipe and with a self-acting ball escape 
valve for regulating the pressure of the steam within the boiler. For the pur- 
pose of medicating the steam a closed box is fitted to the steam supply pipe 
provided with a gauze or other porous diaphragm for supporting the medicinal 
substance to be volatilised, and the steam is admitted to and passed through 
the box. A flexible tube fitted to a pipe in the top or lid of the box, and ter- 
minating in a dish-shaped vessel, conducts the steam to the patient, who may 
be subjected in any app d manner to the action of the vapour, The dish 
will catch the condensed steam. When it is required to administer fomentations 
there is fitted to the end of the flexible tube a dish-shaped metal shield of any 
desired form to suit the part to be subjected to fomentation, and to the dish is 
affixed a wire gauze cover. Steam is admitted to the space between the shield 
and the cover, and the shield being inserted in a flannel bag or swathed in 
flannel will transmit heat and moisture thereto, which may be maintained for 
any given time, thus rendering it unnecessary to remove or change the 
flannels until the administration of the fi tion is pleted.—Vot pro- 

ceeded with. 

2632. W. WATSON, Southampton-buildings, Chancery-lane, London, ** Provision 

safes.” — Dated \\th October, 1866. 

For the purposes of this invention the inventor constructs a safe of wood, or 
any other suitable material, in such a way as to cause a current of air to pass 
up through the bottom of the safe and thence out at suitable openings in the 
top thereof. A framework of wood, or of other suitable material, is employed 
provided with doors in the front or other suitable part thereof, the sides being 
formed of two sheets of metal placed a short distance apart, the inner sheet 
of metal being perforated. — Not proceeded with. 

2636. H. J. COOKE, Crumlin, ** Bolt and rivet and nut making machine.”— 
Dated 12th October, 156. 

This machi: e cousists«f a rotating circulariron table of any suitable or required 
dimensions, It may be cast in segments or not, and is fitted with rows teel 
bored to suit the sizes of the bolts or rivets to be manufactured. These stecl 
dies are accordingly made so as to be removed at pleasure. heir lower parts 
are made rather larger than the rest to allow full play fur the jampers or rams by 
which the bolts or rivets, after being formed, are ejected trom the dies. The 
heading tools are worked by small cranks or eccentrics on the main shaft, 
which is driven by a spur wheel in the ordinary way. On the oppusite side of 
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——_—— : 
the main shaft from which the heading tools are driven is a small crank which 
works a pawl. This pawl, by means of a ratchet wheel and intermediate 

aring. commanicates a rotary motion to the iron and reguiates the distance it 
has to travel, the said table having a toothed wheel or circular ratchet casi on 
its under side for that purpose. The furnace for heating the iron rods should be 
specially constructed for heating uniformly a long length of iron. By means of 
a pawl worked from the spur wheel on the main shaft, or direct from the main 
shaft itself, the heated iron rods are drawn forwards through guide rollers the 
required distance, where they are instantly cut by appropriate machinery 
driven from the under side by an eccentric worked from the main shaft, the 
ieces falling down an iron shoot to the steel dies, into which they are forced 
by hammers worked either by a crank shaft or eccentrics on a shaft driven by 
spur wheels from the main shaft. The pieces having been driven into the dies 
the table continues to revolve so as to bring the dies immediately under the 
heading tools, which descend and form the heads of the bolts or rivets. The 
beading tools are withdrawn av‘ the jumpers or rams already referred to are 
forced up and eject the bolt or rivet from the die, which jumpers or rams are 
brought back by a counterweight. The bolts or rivets when ejected on to the 
table are collected by a rake which throws them off the table into a shoot. 
This rake is worked with a slow forward and quick backward motion from any 
convenient point. If desired the feeding apparatus can be dispensed with and the 
machine may be fed by hand, The revolving table rotates on friction rollers, 
and care is taken that the ho'es in the dies come directly under the head- 
ing tools. The heading tools of this machine can be worked, if required, by 
means of a steam cylinder and piston placed over the centre of the table 
between two standards, each standard having a V-slide on the inner face in 
which slides the casting which holds the heading tools, and which work 
up and down with the piston rod. The heading tools and hammers may be 
also worked by compressed air or by hydraulic pressure —Vot proceeded with. 
2635. H. JONES, Portland-place, Marylebone, London, “ Portable bath.”—Dated 

11th October. 1866. 

This portable bath is constructed by preference of the textile waterproof 

fabric known by the name of * Macintosh,” but any other waterproof fabric 


that will answer the purpose may be used, as, fur instance, india-rubber, oiled | 


silk, tarpaulin, or any other waterproof material. It is cut circular, or of any 
other desired form. Slits are then cut fur a short distance in the line of the 
diameter, and the edges thereof are then gathered up and made to overlap, and 
are secured so as to make the joints water tight, or the edges may be gathered 
up without slits being made. The edges being gathered up as aforesaid the 
sides of the bath are made by stiffening the portion down whith the slits are 
cut, or the gathers made with ribs of tin, zinc, sheet iron, steel, ebonite, vul- 
canised rubber, leather, wood, wire, cane, whalebone, or other similar material. 
These are secured by slips of waterproof material laid over them and cemented 
down. The sides may, however, be made in a plain separate piece, and joined 
to the bottom. To give the bottom additional stiffness the patentee sometimes 
inserts thin ribs of cane, steel, sheet iron, or, by preference, whalebone, which 
serve to keep the bottom flat by meeting in the centre, or reaching some way 
towards the centre, while other pieces are placed up the sides as above 
state?, strips of waterproof fabric being secured over them and rendered 
water tight. sy cutting two cireular or other shaped pieces of 
waterproof fabric, and placing the ribs between them, and then 
cementing them together, a more complete and durable bath may be con- 


structed. The bath may also be strengthened by attaching a circular piece of 
sheet india-rubber to the bottom, rising an inch or two up the sides. This 
india-rubber bottom may have a circular piece cut out of its centre for con- 


venience in folding. 

2637. J. M. BANCROFT, Ashton-under-Lyne, * Canisters or receptacles for con- 
taining tobacco.” — Dated 12th October, 1866. 

This invention consists in the employment and use of an internal cell or re- 
ceptacle ‘or the tobaceo which is inclosed within an outer casing, a space 
being left between which is filled with cocoa-nut fibre or other material which 
isa go d non-conductor of heat, and this space is enclosed at the top by bending 
anc soldering or securing the upper edges of the two cells together, so that the 
inner cell or tobacco receptacle is surrounded with a coating of non-conducting 
material, by which means the tobacco may be kept much longer in the 
canister so formed than in any other without detriment. The top of the inner 
eel! is closed by a hinged lid.—Not preceeded with. 

2634. D. EVANS, Studley, Warwick, ** Improvements in the manner of papering 
needles, and in wrappers or envelopes for the same.”—Dated 12th Uctober, 
1-66 

The object of this invention is so to secure or place needles in their wrappers 
or envelopes that, whilst held securely therein, they may at the same time be 
so arranged that the point and eye, or the point and shank, may be seen at 
one view, and so that in case of need one or more of the needios may be 
removed from the said wrapper or envelope without it being necessary to dis- 
arrange the others. The First part of the invention relates to the manner of 
papering the needies, which is substantially as follows:—A piece of woven or 
other material being provided, the needles are passed side by side through a 
ridge or raised part formed in the same, and as close to each other as prac- 
tieable, or as the size of the envelope in which they are to be afterwards 
enclosed may allow. The ends of the material through which the needles have 
becn passed are then caused to pass through slits formed in the wrapper or 
envelope, and the suid materia! is thereby held in its proper position. But, if 
necessary, the said material may be more securely held in position by clips, 
clasps, pins, rivets, or other like equivalent means. Instead of employing any 
distinct material as a holder for the needles one or more ridges or raised parts 
may be formed in the wrapper or envelope itself. The Second part of the 
invention relates to the improved construction of the wrappers or envelopes, 
and which is substantially as follows:—One of the said wrappers or envelopes 
s so formed that it has two flaps erein, which are raised at pleasure, and 
when raised exhibit the point and eye of the needles. It will be understood 
that the said wrapper or envelope covers the middle part of the needles, which 
it is not necessary to show, and the thumb being placed upon this covered 
part in opening the packet, all danger of the needles becoming rusted from 
perspiration is avoided. 

2658. T. MEYER and W. WAINWRIGHT, Jun., Lambeth, and T. P. Pascoe, 
Camberwell, * Candles.""— Dated \3th October, 1866, 

The object of this invention is to form in moulds, candles, each with an 
enlargement or boss at the bottom or lower end, such en'argement or boss being 
of a cylindrical, or it may be of a slightly conical form, in which latter case the 
lower part of the cone is to be at the lowest end, whilst the smaller end of the 
tapering or conical end of each cauile is to be in connection with the shaft or 
stem of the candle, and in constructing moulds for the moulding of such candles 
each mould in addition to the ordinary tube for forming the stem or shaft of 
the candle is formed with a cylindrical or slightly tapering extension suitable 
for moulding the enlarzed end or boss. With moulds constructed in this 
manner the candles mou'ded therein will readily be del:vered or come away 
from the moulds, although the moulds are each in one piece, as when making 
ordinary candles. The sides of the enlarged cylindrical or slightly tapering 
ends of the candies may be either plain or grooved, the moulds being modified 
accordingly, and such candles will be found more conveniently to fit into the 
sockets of candlesticks and burn up the lower or last end than candles made 
as heretofore, whether they be of a un'form taper from end to end, or whether 
they be each formed with conical lower ends, the base of the coned end being 
upwards and next to and connected with the stem or shaft of the candle. 















Messrs. BEAUMONT AND Locock’s RocK-TUNNELLING MACHINE. 

On Saturday last, 25th inst., a number of distinguished French 
engineers, connected with the railway and mining interests, 
assembled at the Exhibition, to examine into the system of 
tunnelling proposed by Captain Beaumont. Among those present 
were the following:—M. Molard, Ingénieurdes Ponts et Chaussées; 
M. Surrell, Ingénieur des Ponts et Chaussées; M. Le Chatellier, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

A CONSIDERABLE FarmLuRE IN South SrarrorDSHIRE: Four 

Concerns Involved ; Liabilitics, £70,000: Deficiency, £40,000— 


IN BIRMINGHAM--THE INSOLVENT’S PosITION AS EXPLAINED 
BY HIS ADVOCATE: His Position ‘‘ that of Thousands”—Goop 
EXPortTs OF FINISHED IRoN—P1IG Iron: Little Doing—ALLEGED 
IMPORTANT USES OF CINDER Pics: Results when used in Heaton’s 
Steel Converters: Proposed Erection of Large Converters; Good 


Active -HarbWwakes : No Improvement : Indian Tariff in Hard- 
wares ~- BIRMINGHAM, WOLVERHAMPTON, BILSTON, WILLENHALL, 
WEDNESFIELD, DARLASTON, WESTBROMWICH, DuDLEY—MAN- 
SLAUGHTER AGAINST AN ENGINEMAN. 
THE tone of trade in Birmingham yesterday (Thursday) was most 
| unsatisfactory, owing to the revelations that were made the day 
| before at a meeting of the creditors of Mr. George Beard, of the 
| Regent -Ironworks, Bilston, and who is also connected with four 
other concerns, two of which are ironworks, the third is a tube- 
making manufactory, and the fourth is a grease concern. His 
liabilities are supposed to be over £70,000; he is said to have 
nearly £50,000 worth of bills running, of which only £11,000 are 
set down as good, and the total deficiency is estimated at about 
£40,000. He had hitherto been esteemed a well-to-do man, and 
his credit was excellent, as may, indeed, be gathered from the 
amount of the running bills. Recently, however, he had used 





Ingénieur en Chef des Mines; M. Bassompierre, Ingénieur, en Chef , 
du Chemin de Fer de Ceinture rive Gauche; M. Bazaine, Ingénieur | 
en Chef Professeur 4 l’Ecole Impériale des Ponts de Chaussées; | 
| time, and will tend to keep up the tone of depression, for there is 


M. Ruelle, Ingénieur en Chef Professeur 4 l’école Impériale 
des Ponts et Chaussées; 
Construction au Chemin de Fer de l'Ouest; M. E. Clere, Ingénieur 


M. Martin, Ingénieur en Chef de la , 


en Chef et au Chemin de Fer de l'Ouest; M. Couche, Professeur a | 


Yécole des Mines, Ingénieur en Chef du Controle des Chemins de 
fer; M. Boucher, Ingénieur du Chemin de Fer du Nord; M. 
Flachat, Ingénieur en Chef Conseil des Chemins de Fer de l'Ouest 


et du Midi; M. Baude, Ingénieur Ordinaire des Ponts et Chaussées; | 


M. Moraudiére, Ingénieur-en-Chef des Ponts et Chaussées, 
With a pressure of air of 36 lb. per square inch the machine 
made 150 blows per minute with a din. stroke. When working 
against the rock Captain Beaumont stated that the length of stroke 
should be reduced to 2fin., which would give an increased rapidity 
of action, so that there would be about 250 blows per minute. The 
pressure was gradually reduced from 30 lb. to nothing, and the 
machine was kept in motion with about 3 Ib. per square inch. The 
extreme importance of applying machinery in such a way as to 
enable the rate of progress in tunnelling to be increased was 
generally recognised. The details of the machinery were examined. 
The prominent feature of the invention, as we have alrerdy men- 


to the tube-making concern when the maker of the strip could not 
himself get credit. These transactions are supposed to have 
resulted in a loss of £10,000 in six months, and to have precipi- 
tated the present catastrophe. These facts came out at the 
meeting referred to, which was one of the largest that has been 
held in South Staffordshire for a few years past. The accounts 
had been roughly prepared ; they excited great astonishment ; 
and an assignment to seven trustees was agreed upon --the investi- 
gation to be most thorough. 

| At the meeting the insolvent’s lawyer thus described his client’s 
difficulties. He said that Mr. George Beard’s position was that of 
thousands. Successful in their early career they forgot that the 


| fortnight ago. 


EFFECTS OF THE FAILURE UPON THE MEETINGS OF IRONMASTERS | 


Business throughout the hardware branches alike in Birming- 
ham and South Staffordshire is in a very unsatisfactory condition. 
There is less desire either to purchase or to sell than there was a 
Careful men will not purchase more than they are 
absolutely compelled, and are willing to risk the loss of a customer 
rather than be in the slightest degree overstocked. So wide has 
become the carefulness of men who are anxious not to make bad 
debts, that an unusual amount of caution is being displayed as to 
the booking of requirements. Even with the present limited rate 
of production, stocks—especially of small wares—are rapidly 


| augmenting, and week after week passes by without bringing the 


Steel Iron Supposed to Result ; Estimated Saving—Coat TRADE: | 


that credit to get pigs, and dispose of them for strip iron to sell , 


sun did not always shine upon them, and an overweening confi- , 


dence in the future had extended their operations to concerns 
that they could not manage together, and a breakdown resulted. 
Such was Mr. George Beard’s present position, He was the pro- 
prietor of the Regent Ironworks. If he had confined himself to 
those works he would not have been in the condition which had 
led to the meeting. He, however, first entered the Bradley Iron- 
works in connection with Mr. Thomas, and when he did so that 
concern was in a most embarrassed condition. Since that time he 
had been hoping against hope to bring about a better state of 
affairs there. 
was a good concern, and with little more management, and with 
ordinary trade, it would pay well. But that was for the meeting 
to decide. Afterwards Mr. Beard extended his operations a little 
further, going into partnership with Mr. Smeeth. That concern 
was perfectly insolvent through the misfortunes that had been 
brought upon it by reason of the insolvency of other people. Mr. 
Beard then connected himself with another estate. He connected 
himself with Mr. Brotherton, and traded with him to a large 
extent. At the present time there was, he believed, 
standing to the firm of Ambrose, Beard, and Sons from 
£14,000 to £16,000 due to them from Mr. Brotherton upon 
current engagements and engagements upon bills of exchange. 
When a bill was dishonoured the person who happened to be sued 
had very little chance of escaping payment immediately. Mr. 
Beard was in hopes that an effort would be made to settle Mr. 
Srotherton’s affairs. An assignment was made to trustees, of 


“improvement ” which was predicted by some of the merchants 
at quarter-day. During the past few days some orders of mode- 
rate extent have found their way into the district, on account of 
the East India market, which from present appearances, is a most 
promising customer; particulars have come to hand of the new 
Indian tariff, the extreme moderation of which will satis- 
factory to all concerned. Among the articles of local manufac- 
tures, glass, harness, ironmongery, and brass goods are subject to 
74 per cent. ad valorem, rivets, and rice bowls, 5 per cent., 
earthenware, iron beams, nails, &c., 1 per cent.; and a number of 
articles which have been exported from this country by way of 
experiment are to be admitted free of duty. The shippers to the 
United States report more favourably this week of the demand 
from the market, but advices from New York state that stocks 
are yet too heavy to admit of any extensive trade at present. The 
Australian, Cape, and continental markets are not doing much, and 
the recent demand from South America is subsiding. The home 
trade is considerably depressed, and judging from the letters re- 
ceived by factors from their travellers in the northern districts no 
immediate improvement is at all probable. 

The shelf ironmongery orders received in Birmingham are espe- 
cially small from the agricultural districts, and no improvement 
can be expected until the prospects of the harvest are definite. 
The military small-arms trade is tolerably brisk, but in birding 
guns there is very little doing. The silver and electro-plate 
branches are very slack for this time of the year. The metallic 
bedstead makers are more busy, chiefly on foreign account. The 
demand for press tools, machinery, and steel toys, is still dull, and 
there is not much probability of any change for the better in these 
departments of local industry for some months to come. The 
wire mills are fairly employed, and there is some improvement in 
the inquiry for gas, locomotive, and marine boiler tubes. The 
fancy trades are without animation. 

At Wolverhampton the manufacturers of hollow-ware have a 
few Indian orders, but the colonial demand is inactive. The 
japanners and tin-plate workers are slack, the chief inquiries 
being for the United States and South America. The cut nail, 
edge-tool, steel toy, and other branches, have not experienced any 


| notable change since our last report. 


| perienced such depression as now prevails. 
He (Mr. Brown) was told that the Bradley Works | 


At Willenhall a sight improvement is reported in the lock trade 
this week, but, as a rule, the manufacturers here have rarely ex- 
The South American 
door-lock makers are busy, and the manufacturers of certain 
descriptions of padlocks for India are also exceptions to the 
general rule. The latch, bolt, currycomb, and gridiron trades are 


| all quiet. 


out- | 


At Wednesfield the trap makers have a few more orders for 
export this week, but the trade is still reported considerahl 
under the average. The key makers are only moderately Guieel 
At New Invention and Short Heath there is rather more doing in 
the chest, till, and cupboard lock trades. 

At Bilston the hayfork makers are better employed in some of the 
cheaper departments, on account of South America, and the East 
India market. The continued coldness of the weather has interfered 
somewhat with the London orders for baths, and other season goods, 
usually in great demand at this period of the year. The iron- 


| founders in the neighbourhood report business a shade better, 
| but, generally speaking, Bilston is no exception to the other 


whom Mr. Beard was one, and Mr. Brotherton proposed to pay in | 


full in two years. Nearly all the creditors signed, but then came 
the difficulty. Mr. Beard hoped that by the arrangement in Mr. 
3rotherton’s affairs he should have secured the concurrence of the 
creditors to his own concern, the Regent Ironworks; but instead 
of that he had been sued by the creditors of Mr. Brotherton, and 
in a short time some of the creditors who were properly so to Mr. 
Brotherton, would go into the Regent Works, and would spoil the 
prospects of the creditors of the firm of Ambrose, Beard, and Sons. 
If this course had not been taken Mr. Beard would have come out 
unscathed. Within the past fortnight two gentlemen of great 
respectability and high commercial position had met Mr. Beard. 
(ne offered, so soon as Mr. Brotherton’s deed was signed, to find 
him £1,000, and the other said he would do all that lay in his 
power to forward his affairs. Subsequently £5,000 was offered his 
client if Brotherton’s matter could be settled. Thus Mr. Beard 
would have been able to go on satisfactorily, or, as he had re- 
marked, would have come out unscathed. But this did not 
happen. Several gentlemen “ pinned” Mr. Beard. They sued him 
with a twelve days’ writ, and in a few days Mr. Beard would have 
been swamped upon his responsibilities arising out of the default 
of Mr. Brotherton, unless some course should be taken by that 
meeting to prevent such a state of things. If Mr. Brotherton’s 
affairs had been settled Mr. Beard, with £5000 at his back, would 
soon have regained his position. But writs were issued, and Mr. 
Beard at once began to consider what could be done. Of course 
he refused the proffered help of his friends. He (Mr. Brown) 
advised him that nothing could be done without calling together 
his creditors, and he suggested Bilston for the place of meeting, 
because he felt that when the creditors were there they could goin 
a body or as a deputation to the Regent Works, and by an inspec- 
tion of the works and the books satisfy themselves of the state of 
that concern. From the balance-sheets, which had only been 
finished ten minutes before he had entered the room, it would be 
seen that on the Regent Works account there appeared a balance 
in its favour of £8477, and this showed that there had not been 
anything wrong. Mr. Beard also claimed for the Regent Works 
that ever since 1858 or 1859, when they were taken to by Mr. 
Beard, they had yielded an annual profit of between £3000 and 
£4000. The failure will prove a shock to credit here for some 


no vitality in the demand; indeed, makers of finished iron this 
week were disposed to speak less favourably of the inquiries now 
than they were even last week, and that was a falling off upon the 
previous corresponding period. Nevertheless, the railway carriers 
report a slight increase in the quantity of iron moved from this 
district to the different ports. Little doing by sellers of pig iron. 

The cinder pigs of South Staffordshire continue, however, to 
attract much attention. We have before spoken of their great 
value as a mixture with some of the good North of England iron. 
We now hear of experiments being made with it which are likely 
to issue in important results to all purchasers of iron. So far as 
the experiments are concerned they lead to the inference that, 
operated upon by the Heaton process of steel converting, they 
produce an admirable quality of steel-iron, such, as it is main- 
tained by the experimgnters, it has been usual hitherto to get only 
from pigs sold at as high a figure as perhaps £5 a-ton, whilst the 
cinder pigs are to be obtained at £2 12s. 6d. So encouraging have 
been the trials that have just been gone through that a firm in 


' South Staffordshire are preparing to erect Heaton’s converters near 


tioned, consists in the cutting by percussion of a circular groove, | 


so as to isolate a cheese of rock the full size of the tunnel, which 


is removed by blasting. M. Béranger, who has lately proposed the | 


meumatic system for crossing the Alps, and whose interesting 
etter on that subject we laid before our readers very recently, 
considered that if the machine could be constructed to cut up to a 
diameter of 10ft. it would very much facilitate the driving of the 
circular tunnel which he proposes to employ for the Simplon Pass. 
The impression produced on the engineers present seemed to be 
decidedly favourable to the system. 


to their furnaces to hold as much as five tons. Into these con- 
verters the iron will be run in a molten state from the blast fur- 
naces, where it will be desulphurised and dephosphorised by the 
use of nitrate of soda applied upon the plan which is embraced in 
the method which Mr. Heaton has patented. By the tests to 
which the steel-iron already rolled is now being applied we hope to 
speak another week hence. 

We have nothing fresh to report in the coal trade. There is a 
good demand for best qualities, and a fair amount of work is being 
done at inferior pits, 


towns of the district, as regards the condition of trade. 

At Darlaston the nut and screw bolt branches are quiet, 
although perhaps a shade less inactive than at our last, owing to 
the distribution of small continental orders, which had been 
withheld until the prospects of peace were indisputable. The 
railway spike makers are only moderately employed, and there 
are fewer contracts in execution for wrought-iron girders, tanks, 
and bridges than at last reported, The gun-lock filers are doing a 


| trifle more. 


At Westbromwich there is only a moderate demand for kitchen- 
ware and general ironfoundry goods, but the roll makers are a 
shade better employed, both in the chilled and grain branches. 
The leading branches of industry here are too much dependent 
upon the colonial markets to experience any great improvement 
until the receipt of more favourable advices from Australia and 
New Zealand. 

In the Dudley district trade is, as a rule, in a depressed state. 
The chain and anchor works, although in full operation, are not 
engaged on any very extensive orders; and the vice, anvil, and 
fire-iron trades are all more or less depressed. At Gornal and 
Sedgley the wrought-nail makers are ssedemasely well employed in 
the “‘slate” and “horse” nail departments. Advices received 
here this morning from Stourbridge report unfavourably of the 
condition of the anvil trade of that town. 

A verdict of manslaughter was on Tuesday last returned against 
an engineman named William Bailey, at the inquest upon the 
body of the four men who were killed at one of the pits of the 
Old Park Company in Shropshire by the breaking of the crown 
wheel, and then the breaking of the draw chain. Mr. Thomas 
Wynn, the inspector of mines for North Staffordshire and 
Shropshire, in his evidence, said that the ‘* journal” was six inches 
and an eighth working in a brass seven-eighths of an inch in 
thickness (new brass). The driving wheel worked the one spur 
wheel. On examining the brass he found that the wear had all 
been on one side, consequently it had worn toa sixteenth. The 
bite of the wheel was only eleven-sixteenths on several of them, 
The ‘‘ journal” was in a very bad state, having been much worn, 
and wanted re-turning. In his opinion the wheel came out of the 
brass, and the first time it worked back the teeth would break. 
There was an abrasion on the three teeth following the broken 
one, but there was very little abrasion on the others. The ma- 
chinery was not in a proper state for use. He had heard the 
evidence given at the previous hearing of the inquiry, and his 
opinion was that if the engine had not been running at the rapid 
rate it was the accident would not have occurred. It would, 
however, have happened sooner or later. It was shown by other 
evidence that the men were let down at nearly twice the speed 
adopted in the raising of the mineral, and that Bailey had been 
cautioned that this fast winding would lead to serious conse- 
quences. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue Iron Trape: The Exports of Rails: Quotations Firmer: 
Makers Declining to give way in Prices: The Future Demand— 
Pic Irnon— Trin Puates: Falling off in the Inquiry —Tue Coan 
TRADE : The Collieries on Short Time —EMIGRATION OF IRON AND 
Coat WorKERS--THE TaFF VALE ENGINE Drivers: Reported 
Strike Contradicted -Tut PenarTH Dock AND RalLway Com 
PANY: Suspension of Dividends—BRisTOL AND SouTH WALES 
Wacon Company (Liwirep)—THE MONMOUTHSHIRE KAILWAY 
CoMPANY AND THE FREIGHTERS— PRESENTATION AT ABERDARE. 

A CONSIDERABLE quantity of railway iron continues to be shipped 

from the local ports, the principal buyers being the American and 

Russian markets. Owing to the contracts which have been secured 

and offered of late makers are gradually emerging from the diffi- 

cult position in which they have been placed in for a long time past; 
they are beginning to evince more independence as to the prices 
accepted. Since the commencement of May buyers, no doubt 
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seeing signs of improvement in the distance, have been disposed to 
‘increase their purchases to a considerable extent provided the iron 
masters will make an abatement on the current quotations, but 
this the latter decline to do, being equally well convinced with the 
‘buyers that they will not have to wait long for an increase in the 
demand. Anxious expectation thus forms the chief characteristic 
ef the trade, and all are agreed that there is a reasonable proba- 
bility of an addition to the requirements of buyers, and some go 
6o far as to predict a decided advance in quotations within the 
next three or four months. Pig iron remains without change. 

In thetin plate trade business has not improved, and quotations 
are in favour of buyers. It cannot perhaps be said that any of the 
works have as yet suffered from the falling off in the inquiry, but 
without an increase in the sales makers will not be long before 
they are obliged to resort to stocking, and this, it appears, they 
are prepared to do rather than sell at unremunerative quotations. 

Since last report the shipping of coal has been going on pretty 
steadily, the arrivals being more numerous, and tonnage in conse- 
quence is not so scarce. It was remarked last week that the 
steam coal collieries could do far more work than they are now 
doing, and from what has since transpired this is fully confirmed. 
At many of the pits in the Rhondda and Aberdare valleys the 
average employment for the last three or four weeks has not ex- 
ceeded three full turns per week, and even the colliery proprietors 
that have the advantage of regular contracts have been obliged to 
resort to short time. Tt is true that as compared with the month 
of Aprid there is an improvement, and, however small it may be, 
it gives room to hope that the falling off in the demand as com- 
pared with the corresponding period of last year is mainly attribu- 
table to temporary causes, which will be sooner or later removed. 
For house qualities there is a moderate coasting sale. 

Emigration has once more commenced in earnest among the 
iron and coal- workers, and hundreds have already left, and many 
others are preparing to follow. As was the case in 1865 and 1866, 
fully 85 to 90 per cent. of the emigrants are bound for the United 
States, and the remainder are distributed over the various British 
colonies. The bad accounts received of the state of trade in the 
States, the comparative lowness of wages as compared with the 
prices of provisions, and many other disadvantages which might be 
mentioned, do not appear to have any influence in checking the 
movement ; and in fact those who leave have in many instances 
expressed their conviction that things cannot be worse there than 
here. Undoubtedly many of those that leave can well be spared 
in the present depressed condition of the iron trade, but it is 
nevertheless a serious and unfortunate circumstance that so many 
skilled hands are leaving the country, for their places cannot be 
easily filled. Many of the ironmasters are making heavy sacrifices 
to keep their hands together by stocking the produce of their 
establishments, and when any substantial improvement takes 
place in the demand they will then be fully prepared to meet 
the requirements of buyers. 


A report circulated that the drivers and firemen on the Taff | 


Vale Railway were on the point of resorting to a strike in conse- 
quence of the refusal of the directors to grant them an advance of 
wages has been promptly contradicted by the men themselves. 
They state that there is not the slightest foundation for the report ; 
that the officials have on all occasions met them in a most cordial 
manner, and in no case since the opening of the line have they 
had to make any complaints, much less to resort toa turn-out. 
This is satisfactory. 

A special meeting of the ‘shareholders of the Penarth Dock and 

Railway Company was held on Tuesday, Mr. Crawshay Bailey, 
M.P., in the chair. The chairman said the directors had called 
the meeting in consequence of certain liabilities which they were 
bound to discharge, and funds were necessary for the purpose. 
He moved that the payment of the dividends agreed upon at 
the meeting on the 28th of January should be suspended 
until the secretary should give notice that they could be paid. 
Mr. Cartwright seconded the proposition. The shares unissued 
amounted to £96,400, which the directors had recommended 
the shareholders to take up, but while the directors subscribed 
largely only one shareholder had responded. When the property 
was handed over to the Taff Vale the total expenditure was 
£600,000, and an agreement was arrived at between the two boards 
that any additional expenditure should be paid for at the same 
rate. Since then £120,000 had been expended, but the Taff Vale 
had declined to pay interest on more than £600,000, and the lease 
had not yet been signed. He still hoped that a friendly arrange- 
ment would be arrived at with the Tatf Vale board. Another 
difficulty they had to contend with was the failure of Smith and 
Knight, the contractors. They made a claim against that firm of 
about £100,000, and the dispute was now referred to arbitration. 
Mr. Ward, of Bristol, complained that a large sum of money had 
been expended in law proceedings, and now further litigation was 
contemplated with*the Taff Vale. He advocated a searching 
inquiry into the accounts, and moved .an amendment that a com- 
mittee of three should be appointed to make a searching exami- 
nation of the company’s affairs, with power to obtain the assistance 
of a public accountant, and with a view to make a friendly arrange- 
ment with the Taff Vale Company. Mr. Roberts seconded the 
amendment. The chairman, in a characteristic speech, denounced 
the conduct of the Taff Vale board. He had full confidence in 
the concern, and had increased his stake in it from £15,000 to 
£70,000, and he was determined they should not be trampled upon 
by the Taff Vale. He wished it to be known that their debentures 
were guaranteed by the Taff Vale, and wefe as safe as if the 
holders had the money in their pockets. The amendment, on 
being put to the vote, was only supported by the mover and 
seconder, and the original proposition was carried. 

The directors of the Bristol and South Wales Wagon Company 
(Limited) have determined on making another allotment of 2000 
shares, at par, to the shareholders whose names are on the register 
on the Ist of June. 

It will be remembered that a few weeks since a notice was 
issued by the Monmouthshire Railway directors announcing that 
an additional charge of 1d. per ton would be imposed on certain 
dock traffic. This was strongly resisted on the part of the 
freighters, and the result was that the railway company agreed to 
a postponement of the charge until the Ist of June. A circular 
has just been issued by Mr. George Harrison, the secretary, 
announcing the withdrawal of the notice, and the traffic will con- 
— to be conducted as heretofore, and the same tonnages will be 
charged. 

A handsomely-worked purse, together with £100 in money, has 
been presented by the inhabitants of Aberdare to Mr. A. J. Morris, 
on his removal from the Aberdare Ironworks to the Plymouth 
Tronworks, Merthyr. 








SCOTLAND: ITS TRADE AND OPERATIONS, 
(From our own Correspondent.) 

THE GLascow Pic Iron. MARKET-—MANUFACTURED IRon- -THE 
CoaL TRADE—TRIAL Trip OF THE RusstA—LAUNCH OF THE 
RIVE2 GANGES—New TuG STEAMERS ON THE CLYDE. 

Ix pig iron there continues to bea fair business done, with but 

little change in price since our last. To-day (Wednesday) 53s. 45d. 

to 53s. 74d. ‘cash, 53s. 9d. and 53s. 10d. one month, paid for fully 

6000 tons. Full quotations are as follows:—Pig iron, mixed Nos., 

warrants, 53s. 6d. to 53s. 74d.; No. 1, g.m.b., 54s. 3d. to 54s. 6d.; 

No. 3, 533.° 3d. to 53s. 6d.; Gartsherrie, No. 1, 653.; Coltness, 

No. 1, 63s. 6d.; Glengarnock (at Ardrossan), No. 1, 61s. The 

shipments of the week are very considerably in excess of the cor- 

responding week of last ; 

. For mannfactured iron the market continues without anima- 

tion. Prices are as follows:—Malleable, common bars, per ton: 

Goran, £7 103.; Glasgow, £7 °103.; Blochairn, £7.10s.; Dumpeller, 

£7 to £7 2s. Gd.; Dundyvan, £7 to £7 2s. 6d.; Muirkirk, £7 to 

27 2s. G1.; Monkland, £7 to £7 2s. 6d.; Rochsolloch, £7 to £7 2s. 6d. 

Angle iron, £7 7s. 6d. to £9; plates, ship, £8 7s. 6d. to £9 10s.; 

oiler, £9 103, to £10 10s, Nuil road: Glasgow, £7 103.; Monk- 

















! that’ he was treated accordingly. Eyentually the‘case’ was dis- 


land, £7 10s. Rails, £7 to £7 10s.; railway chairs, £4 to £4 ds. 
Pipes, £5 to £6. 


In coals the orders have been more numerous, although the 


quotations are unaltered. Prices are considerably firmer. The 
advices of coal shipments at the principal ports continue to show 
an amount greatly in excess of the corresponding week of last 


ear. 
: The Admiralty trial of the screw steamer Russia, which forms 
the latest addition to the magnificent fleet of the Cunard line of 
British and North American steamers, took place on the 28th ult. 
The Russia was launched from the shipbuilding yard of Messrs. 
Thomson, Goran, about two months ago, and since then workmen 
have been actively employed in getting her engines and her 
internal fittings completed. The length of the vessel over all is 


370ft., the breadth of beam 43ft., and the depth of hold 29ft., the | 


tonnage being 3100. The engines, which have been supplied by 
her builders, are direct-acting and are 700-horse power. The 
diameter of the cylinders is 85in., and the stroke of the piston 
45in. Externally the vessel, which is barque-rigged, has a very 
commanding and imposing appearance, and on deck the long stretch 
from stern to bow presents a fine coup d’eil. As regards her 
internal arrangements, it is needless to say they have been con- 
structed with every regard to comfort and convenience. Accom- 


modation is provided for 400 first-class passengers, and when | 


required, she can also carry 1200 troops—a service for which the 
Cunard line is not unfrequently brought into requisition. 

On the invitation of the Messrs. Burns a large party of ladies 
and gentlemen, numbering about 160, arrived at Wemyss Bay by 
train from Glasgow and intermediate stations about half-past 
eleven, and thence proceeded by a steamer to the Russia, w ich 
was lying in waiting in the bay. The weather in the early part of 
the day was rather unfavourable for the trip, rain having fallen for 
about two hours, accompanied by a stiff southerly breeze. By 
afternoon, however, it fortunately cleared up, and a soft genial 
sunshine enabled the company to enjoy a pleasant promenade on 
the spacious deck of the vessel, while the band of the 63rd Regi- 
ment, which wasin attendance, played several fine pieces of music. 
The Russia steamed out the length of Lochranza, sailing steadily 
and smoothly, and making about fifteen knots an hour with load- 
ing down to Admiralty trial. The Russia returned to Wemyss 
Bay about five o’clock, and the company having been taken off and 
landed at the pier proceeded en route home by the 5.30 p.m. train. 
The steamer then went on to Liverpool, where she will be put im- 
mediately upon the service of the Cunard Company, in whose 
splendid fleet she will occupy one of the foremost positions. = 

Another large screw steamer, to be called the Siberia, is in 
course of construction for the same line in the shipbuilding yard of 
Messrs. Thomson, and will shortly be ready for launching. 


There was launched on the 22nd ult., from the building yard of 
Messrs. Kirkpatrick, McIntyre and Co., a finely-modelled clipper | 


barque of the following dimensions :—Length, 151ft. ; breadth of 
beam, 27ft. 6in, ; and measuring 500 tons register. The vessel has 
been built for the firm of Messrs. Hargrove, Fergusson, and Co., 
Liverpool, for the West Coast trade, and will be commanded by 
Captain McMurtruy. - This is the second vessel of the same dimen- 
sions and tonnage built for the same company by Messrs. Kirk- 
patrick, McIntyre. and Co. .§he was named the River Ganges as 
she glided off by Miss McAllister: 

Within the past two or three days no fewer than three steamers 
Lave arrived in the Clyde from the Tyne, and have been added to 
the towing fleet on the river. The Clyde Shipping Company's 
new iron tug Flying Dutchman is the second steamer of that 
name owned by the company, the first having been handed over 
to Marshall, of South Shields, the builder, in part payment of the 
second.- Mr. James Park, late manager of the United Steam 
Navigation Company (Limited), has chartered two tugs from the 
Tyne. They are named Walker and Gem, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LIVERPOOL : Storage of Petroleum: Me rsey Docks and Harhour 
Board : The Great Eastern (s.): Lime-street Station, London and 
North-Western Railway: The Euphrates Indian Troop-ship 
BortnG MACHINERY FOR AUSTRALIA — MASTERS AND MEN AT 
SHEFFIELD — COAL IN DERBYSHIRE — MILTON AND ELSECAR 
IRONWORKS—THE NortH-EasteRN RaAttway Company ANnpD 
ITS ENGINE-DRIVFRS—SoOvuTH YORKSHIRE IRON TRADE—STATE 


of TRADE AT SHEFFIELD — NorTH-EASTERN District: The | 


Tron Trade: The Jumaa Indian Troop-ship: Steam Shipping: 

Bluth and Tyne Railway: The Cleveland Blast Furnaces. 

A SHORT time since the salvage tuthorities of Liverpool proceeded 
against the North Docks Warehouse Company for having stored a 
very large quantity of petroleum in an unlicensed warehouse. 
The prosecutors consented to an adjournment to ‘enable the 
defendants;to remove the petroleum, and a notification of its 
actual removal having been made the magistrates inflicted only a 
nominal penalty of 5s. and costs. Had the removal not been made 
the petroleum, which is of the value of €15,000, would have be- 
come forfeited. At the last sifting of the Mersey Docks and 
Harbour Board a letter from the secretary to the Cork Steam- 
ship Company asking for increased dock and quay accommodation 
was referred to the: Docks and Quays Committee. The board 
resolved to erect a new customs depét at Birkenhead, at a cost of 
about £800, the old depét having been vacated on account of its 
dangerous state. The Canada half-tide dock was run dry yesterday 
for the purpose of being cleaned and repaired. The Great Eastern 
Steamship Company does not appear to have yet succeeded in 
adjusting the unfortunate dispute with reference to the wages of 
the seamen employed about the bigship. The London and North- 
Western Railway Company has greatly enlarged and improved its 
Lime-street station. The whole of the station as enlarged will be 
covered in by an enormous iron and glass roof in one clear span, 
designed by Mr. W. Baker, chief engineer to the company, assisted 
by Mr. F. Stevenson, C.E. A scheme has been devised for 
working the whole of the signals both in the station and half a 
mile up the tunnel, from acentralsignal-box on the system of Saxby 
and Farmer. The works have been carried out under the super- 
intendence of Mr. H. Footner, C.E., the company’s resident 
engineer, Messrs. G. Thomson- and Co. being the contractors. 
Messrs. Laird, of Birkenhead, have now definitively completed the 
Indian troop ship Euphrates. The Euphrates has been entirely 
built, fitted, and equipped by Messrs. Laird. 


The engines are of 700 horse power 


or sixteen days’ consumption. 
The cylinders are 


nominal, but will work up to 4200 horse power. 


94in. diameter with 4ft. 6in. stroke. The Euphrates-has left the | 
Mersey for Portsmouth, whence she will sail in a few days for | 


Bombay in order to bring home a batch of troops in August. She 
made a good.run from the Mersey to Portsmouth. The Euphrates 
was designed by Mr. E. J. Reed. 

Messrs. E. R. and J. Turner, of Ipswich, have manufactured 
some rack-boring machinery—designed by Mr. G. Low—for the 
Tanangower Tunnelling and Gold Mining Company, Victoria. 

At the Sheifield police court on Friday a charge was brought 
by George Wragg, a file cutter, against Mr. W. K. Peace and Mr. 
G..H.. Waterfall, two file manufacturers, and Mr. G. Glencross, 


| secretary: to the. File Manufacturers’ Association, for having on 


the 25th ult. prevented him from obtaining work at the shop of 
Messrs. Marsh.Brothers.. The case was brought forward under 
the Combination Act, which Mr. Sugg, who appeared for the com- 
plainant, ‘said by a recent decision applied to masters’ as well as 
to.men.;, The case arose out of the endless trade combinations 
which disturb the course of Sheffield industry, the complainant 
alleging that he was' regarded as a marked man as a turn-out, anc 











The dimensions of | 
the Euphrates are:—Length, 365ft.; width, 49ft.; burthen 4173 ' 
tons. She is intended to accomplish under steam a speed of | 
fourteen knots per hour, and she will carry coal enough for fifteen | 


missed, the mayor remarking that a fresh summons could } 
| token out if additional oainee could be procu — 
A dispute at the Milton and Elsecar ironworks, which has been 
| pending for several weeks, has at last terminated. The men have 
| agreed to work the “‘long” weight as required by the masters, 
| and the latter are willing to pay something extra for the addi. 
| tional labour. On these terms the mill furnacemen at Milton 
, have resumed work, but the puddlers at Elsecar are not able to 
begin work until repairs have been compelled to certain furnaces, 
| Six of the engine-drivers against whom the North-Eastern 
Railway Company took proceedings have appeared before the 
Leeds magistrates, and, withdrawing their former plea of not 
, guilty, expressed regret at the course they had taken in joining in 
| the late strike. The directors did not press the case against them, 
and they were discharged, forfeiting, however, the balance of 
| wages earned by them. 
There is an improved feeling in the South Yorkshire iron trade, 
| but little increase is noted in the amount of work actually turned 
| out. On continental account there are few fresh engagements at 
| present. For manufactured iron there have been some better 
| orders booked, but the men at the works are from being fully 
| employed. Shipbuilders are giving out a few more orders for 
plates. There are a few orders for rails for India, principally 
steel ones; home English railways have also given out a few 
| orders. The export coal trade from South Yorkshire has increased 
| lately, owing to the opening of the northern ports. 

No improvement is reported in the state of trade generally at 
Sheffield. The steel trade continues good, and there is a fair 
| demand for rails and railway plant. The heavy iron branches are 
| somewhat dull, although there are sufficient orders on hand to 
| keep the works employed. In Derbyshire the iron trade continues 

moderately active ; thus, out of thirty-nine blast furnaces, thirty. 
| two are at work. Only a moderate business is, however, being 
| done in coal, and several collieries are working short time. 

As regards the north-eastern district we may state that although 

there has not been much doing in pig iron, still business continues 
| to wear an improved aspect, continental buyers showing a some- 
| what greater disposition to do business. Shipments have been 
| tolerably brisk and sales for immediate delivery have been more 
promptly taken. For local consumption the demand has been 
| rather dull, but the inquiries from Scotland, Wales, and the Mid- 
land counties, are a little more animated. The exports of pig 
iron from the Cleveland district in the first four months of this 
year amounted to 46,102 tons, as compared with 23,419 tons in the 
corresponding period of 1866. The stocks in store and in makers 
hands continue much the same. For forge pig the demand is quiet 
in consequence of the depressed condition of the manufactured 
iron trade the foundries of the district are pretty well employed 
in the execution of contracts on hand, but no large new orders are 
reported to have been booked. There is little deing in rails prin- 
cipally on account of Welsh competition. Messrs. Bolckow 
and Vaughan have been working short time (four days 
per week), A few cargoes of rails have been cleared for 
Russia, but on the whole orders are wanted. There is a 
| little more demand for shipbuilders’ iron. Messrs. Palmer and 
| Co. (Limited) have now completed the Indian transport Jumna. 
The public of Tyneside were admitted to an inspection of the noble 
| vessel for the first time yesterday week. The dimensions of the 
Juimna are :—Length (extreme), 37Sft. 6in.; breadth, 49ft.; depth, 
42ft.; and burthen, 4175 tons. The engines are 700-horse power 
nominal, capable of working up to 3000-horse power. They are 
surface condensing and superheating, and have three cylinders 
each 77in. in diameter, with a 4ft. stroke. They were made by 
Messrs. Maudslay, Sons, and Field. Messrs. Pease and Lockwood, 
of Stockton, have received an order from the English Government 
to build a composite gunboat of 463 tons burthen. She is to be a 
twin-screw, with iron frames and double planking, and is to be 
delivered in the early part of next year. Yesterday (Thursday) 
week the Niobe, a screw steamer just finished by Messrs. Richard- 
son and Duck, of South Stockton, left the Tees. The Niobe was 
engined by Messrs. Thomson, Boyd, and Co., of Newcastle. She 
has been built for Messrs. Hornstedt and Garthorne, of Hull, and 
was to leave that port yesterday for St. Petersburg. At a 
Wharncliffe meeting of the Blyth and Tyne Railway Company, 
held at Shields, on Saturday, it was stated that the company in- 
tended to establish a station for its Shields branch in the centre of 
North Shields. The state of the Cleveland blast furnaces is 
| summed up thus:—In blast, 99; out of blast, 30; total, 120. 
Chere are also thirteen furnaces building or repairing, of which 
one is nearly ready. 
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Corpper —British—cake andtile, £ s. 8. d. 

POT tON ccccercrecccece 79 0 0.. 81 9 9 895 00. 0 00 

Best selected. .cc-cccsocs 8) 0 0.,83 9 0149 0 0. 0 0 90 

1€Ct wecese oe 82 0 0.. 94 0 0' 91 00... 00 0 

Bottoms. ccccccccccscccceccce | 86 0 6.. 99 0 01 % 86 0.1. 0 8 0 

Australian, per tom.cccscsore | SI 9 0.. o7 9 9) 57 0 0.1. 91 0 0 

North AMe@PiCam secccescecee| 9 9 DO 090 000. 00 0 

Spanish Cake .eccocceseseee | 13 9 9.. 09 0 9 81 O00. 0 0 0 

Slab. for prod. 96 percent. .. | 000 0090 000. 000 

YELLOW METAL, perlb. wees) 9 9 7 0 077; 9 0 7 0 0 & 
tRON, Pig in Scottand,ton,.....| 213 6 cash 212 6 cash. 

Bar, Welsh, in London ....../ 615 9%. 7 0 9 710 0. 715 O 

; 160 0.. 6 5 0] 615 0.. 00 0 

710 0.. 715 0] 610 @. 815 @ 

600.. 6 & 0] 63 0... 0 @ © 

910 0.. 0 0 0] 1010 0.. 0 0 0 

810 9 90 9 910 0... 915 0 

710 0 09 0} 810 0.. 815 0 

Swedish .eccse- coccccccese | 10 5 0.. 1010 Of] 11 5 0.2 11 15 O 

LEAD, Pig, Foreign, per ton.... | 19 10 0.. 0 0 Of 20 0 @..20 5 0 

English, W. B..cccccscccscce | 2114 0 22 O O| 4210 0... 2215 0 

Other brands .ecccee } 19 17 6 Oo 2 6} 21 0 0..31 7 6 

Bheet, milled ...ccee 20915 0., 21 0 0} 22 0 0.. 0 0 0 

Shot, patent ....sceee 300. 000 % 00. 00 0 

Red or minium.....- 21 0 0.. 21 5 0; 322 5 0.. 2210 0 

White, dry.ceescceses 29 0 0.. 2910 0} 3110 0.. 32 0 0 

|} 28 0 0.. 30 0 0) 31 O 0O.. 3310 O 

2 00.. 0 9 0 2415 0.. 25 0 O 

1 617 0... 0 0 0} 700. 00 0 

SPELTER, Silesian, per to! /21 0 0.. 21 5 O} 2015 -21 00 

English sheet ..... }27 00. 009 2 00. 000 

White zinc, powder. 000.000; 000. 00 0 

STEEL, Swedish faggot ; 000. 00 000.900 0 

sevevececcveces oo|/ 0 0 0. 0.0 15 5 0..1510 0 

TIN, Banca, per cwt.. 411 0.. 41119) 317 0. 318 0 

Straits, fino—cash ... 45 9%. 4519) 3144 0. 315 0 

Prompt 3 months ... 460..°47 0} 31% 6. 00 0 

English DIOCKS .sccccscccseee| 4 8 % 4 9 440.445 0 

BID cccccccccccccccccecs | 4 9 One 4 I 450. 46 0 

Refined, in blocKS...e-ee0+.| 411 O.. 4 12 470. 48 0 

TINPLATES, per bx of 245 sheots 

IC COBCcc.cosccccvecccccces | 1 4 6 16 65 140. 85 0 

IX ditto.. 110 6 112 6) 110 0. 111 0 

BO ete cceccsssscecsecse | EM CG... ttl 0] ‘TRG. 18 8 

LX ditt0..ccccccrccccccccece | 1:16 0 117 0} 116 6. 117 © 

PRICES CURRENT OF TIMBER. 

! 1867. | 1866. 837. 1868 
Per load~— 23.2 | £ 6 2:6 Per !ond— Qi 62 Giee €. 
Teak ..... - 9 010 10/1) tO 13.10 |) Yoel. pine, per © 

| 3 Canada q 7 019 10 17 10 26 0 
| 2 i ] 13 0 121014 10 
’ Archancel, yelo )12 0 12 O13 lo 
| Pet zy 10 1k 0, 1010 12 0 
’ i é , oO 8 ol0 
} M pecenée 000; 0000 
1010) 9 0101 
9 0 s 0» 0 
J ° Oil 0} 10 Ol O 
1 <a 1010) 9101 O 
, 1 122 618 O23 0 
<cd 51 014 1 6 
snidand M 
) > 085 0 
a iw ¢ ») 02 0 
va 5 2 0170019 0 
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THE FRENCH INTERNATIONAL EXHIBITION. 


ing the Porte Suffren and the two smaller 

a: side of it, which with their passages and a 
Jabyrinth of shops aud cafés, fill up the narrow part of 
the ground here, we find ourselves amongst the Russian 
houses. Of some of these we have ag given engravings. 
Their woodwork is most picturesque, but we should say 
that the effect can seldom be as perfectly carried out as it 
ig in the Exhibition, for it depends mainly on complete 
re ity in the size of the pine timber selected, which 
in common practice could not, we should think, be depended 
upon. In fact, in this instance no small proportion of the 

oles employed bear evident marks of having been rounded 
for the purpose. As they stand, however, they make this 
part of the park exceedingly picturesque, besides having a 
stamp of original nationality upon them which contrasts 
favourably with the heterogeneous collection of buildings 
in no style on the French side of the park. There are 
four of these buildings in all—first, a small office for the 
administration of the Russian department; then a building 
occupied at one end by some exhibitor of woods, &., 
from Finland, but in its greater part by carriages; then 
comes the house already shown in our engraving, which is 
now filled with sundry exhibits, chiefly agricultural imple- 
ments, &c.; and last, and largest of all, is a great stable 
with a score or more of Russian horses, an unfailing 
source of interest to the general visitors. The exhibition 
of woods, &c., has no striking feature, but a large pile of 
roofing shingles are worthy of notice, as being much 
thinner than those used in Switzerland and Germany; in 
fact, on an average, considerably less than a tenth of an 
inch thick. It is stated that they last for an almost 
indefinite time if coated with pitch every five years. The 
sections of wood exhibited by Finland are also interesting 
from their small size and great age, and the high latitude 
in which they are grown; the pinus sylvestris attaining in 
the sixty-uinth degree of latitude an age of 250 years, a 
height of only 40ft., and a diameter of barely 13in. at the 
base. Another specimen of the same tree, 360 years old, 
had, however, got as far as 60ft. high with a diameter at 
the base of 20in. It appears that till 1859 the State forests 
of Finland were very much neglected, and large tracts of 
them frequently destroyed by fire, but at that time a 
commission was appointed for their management, the 
effects of which have already become apparent in the in- 
creased yield of revenue, at the same time that the con- 
dition of the forests has been improving instead of 
deteriorating. Individual proprietors have followed the 
example of the State, and the result is that whilst in 1850 
the export of sawn timber was 10,000,000 cubic feet; of 
pitch, 156,500 barrels; and of potash, 12,000 tons; in 
1860 these quantities had risen respectively to 20,000,000 
cubic feet, 209,000 barrels, and 32,000 tons of potash. It 
need hardly be added that this increase of production has 
been fostered by the improvement of the small canals and 
roads of the country, and by the extensive introduction of 
steam sawing carried on in the midst of the felled timber 
instead of as heretofore, transporting it all to water power. 
There are some capital bricks of a large size, made by 
Stenswik, of Helsingfors, in this shed. Amongst the 

i in the adjoining room we have little business, 
but we cannot help remarking on two of them. They are 
droika, one of those uncomfortable Russian hackney car- 
riages in which the driver and his “fares” sit in single 
file astride a longitudinal bench suppérted on four small 
wheels, The weight of the vehicle exhibited is only 24 Ib., 
whilst that of an American trotting cart, by the same 
maker, close by, and with wheels 5ft. diameter, is only 
28lb. The spokes look like so many pencils, but the 
whole machine seems quite as strong and firm as such 
carriages usually are with double the substance of wood. 
The timber in these two carriages is, we are informed, 
green Siberian oak, M. Nelis, the maker of these carriages, 
also exhibits a very large and strongly-made travelling 
carriage with two hoods, a portable tent, &c. The same 
wood is used in its construction, and it would be quite 
impossible to believe that it weighs only 15 cwt., were 
it not for the two little carriages we have just mentioned 
placed beside it, either of which can be lifted with one 
finger. Passing by the long Russian stable we reach the 
Swiss annexe and find ourselves on familiar ground. 
Messrs. Escher, Wyss, and Co. and Gebruder Sultzer are 
here represented by some very high class machinery, and 
Messrs. Ritter have overflowed the large space which 
they occupy in the machinery gallery, and placed some of 
their exhibits here. 

Escher Wyss and Co. have a well finished pair of diagonal 
compound engines fora paddle steam boat. It is strange 
that the only paddle engine in the exhibition should be 
sent in by a country without a mile of seaboard, but not 
less strange than that the same country, intersected by 
mountains and almost without natural means of internal 
communication, should be in proportion to its two-and-a- 
half million of inhabitants, one of the largest ar ome 
and exporting countries in the world, if not indeed actu- 
ally the largest. Messrs Escher Wyss and Co,’s engines 
are of the same type as several engines which they have 
dlaced in boats on the Swiss and Italian lakes and on the 

anube ; there is no feature of novelty in them, and in 
some cases the details might have been improved upon, as, 
for instance, by providing adjustments for the slides and 
shortening the cross heads of the high pressure cylinder, 
which could have been done, still allowing ample room for 
the cylinder cover to be taken off. The link of the valve 
motion is also hung from the end instead of the centre, a 
plan which has long been abandoned in England. 

Messrs. Sultzer Bros., of Winterthur, exhibit a fine 
horizontal engine of the class of which we gave some dia- 

s and statistics of performance a short time ago. It 

as about 4ft. stroke and 20in. cylinder steam-jacketted 
and disc tappit valves worked by a shaft brought back from 
the main shaft parallel to the axis of the cylinder and regu- 
lated in their cut off by the action of the governour. e 
design of the frame of this engine is particularly good, and 
the finish of all its beyond criticism ; but we cannot 
help thinking the valve gear too light, and although we 





presume that all its wearing parts are made of steel, we 
think the cams, &c., too small in their bearing surfaces to 
ensure the valve gear against slight modifications of action 
as wear takes place. Messrs. Sultzer’s experience, however, 
in these engines is very great, and so has been their success, 
and the proportion of small working surfaces may be 
within certain limit varied by the experience of the engi- 
neer. Messrs. Sultzer’s only other exhibits are a range of 
seven fans, very neatly got ups and a hydro-extractor with 
small vertical engine attached, having the peculiar mode of 
communicating motion from the piston which we have | 
already illustrated. | 

Messrs. Ritter, also of Winterthur, besides the fine dis- | 
play of cotton spinning machinery to which we alluded in 
the first week of the Exhibition, and several tools which | 
have since appeared beside it, have in this annex two or 
three exhibits in the class of prime movers, one of which | 
is a turbine of 14-horse power. It is mounted with a large 
cistern, communicating with the supply pipe. The machine 
as it stands is complete, with its valves and guide regu- | 
lators, requiring nothing but to attach the shafting and | 
vipes. The method of running the spindle in its footstep 
in a bath of oil is well carried out. Two small pipes are 
brought from the footstep up the side of the casing to a 
convenient height, where one of them communicates with a 
small hand oil pump, and the other with a reservoir for | 
dirty oil, so that a stroke of the piston on the oil pump | 
sends clean oil into the bearing and displaces a correspond- | 
ing quantity of what has been used. ides this turbine | 
is a tangential wheel for a fall of 100ft., to give 28-horse 
power. It is also complete with its valves, water guide 
regulator, &c., and considerable improvement on this 
class of wheel have been effected by lengthening the seg- | 
ment from which the tangential jets are delivered and pro- | 
viding it with vertical a horizontal adjustments so that it 
can always be kept almost in contact with the wheel. A 
block of weod is also introduced within this casing at its 
further extremity, which can be pressed with a screw al- 
most into contact with the wheel, thus saving the considerable 
waste of water which was liable to take place at this point. 
We have not seen an improved wheel of this class at work, 
but we doubt if even in its most perfect state it can, in effi- 
ciency, equal the turbine, but Messrs. Ritter seem to think 
that well made specimens of each class are equal in per- 
formance. This firm also exhibit a governor for hydro- 
moters and driving mills, which in addition to regulating the 
speed up to a maximum, has an arrangement by which when 
it arrives at that maximum the valve is put out of con- 
nection with the governor and remains stationary with the 
amount of opening which it is desirable it should have. The 
machinery by which this is effected is rather complicated, 
and we do not quite see the necessity for the disengaging 
action. Round the walls of this annexe are many stalls 
exhibiting good specimens of Swiss ironmongery, copper 
work, &c., besides safes and heating stoves in considerable 
variety. Perhaps as perfect a little kitchener as any in 
the Exhibition is sent by Lehmann, of Sarganz, in the 
Rheinthal. A huge wine cask, fit for the cellars of Heidel- 
berg, occupies one end of the building, but it is by no 
means a good specimen of Swiss manufacture. The hoops 
are loose and uneven in many places, and the staves are 
not as sound pieces of oak as might, we think, have been 
selected for exhibition. Swiss cooperage is deservedly 
famed, but the only good specimen of it is exhibited by the 
“‘Fabrique de Machines,” of Landquart, in the Grisons, 
which also shows a case which we recommend those of our 
readers who are interested in paper-making to examine. 
It contains specimens of paper made from wood-fibre and 
samples of the pulp previous to manufacture. We presume 
that the “Fabrique” are makers of machinery for this 
purpose. 

A composite railway carriage (2nd and 3rd class), is ex- 
hibited by the “ Sociéte Industrielle Suisse,” of Newhausen, 
near Schaffhausen. The whole under carriage is of I-iron. 
The longitudinal frames are 9in. deep. The transverse ones, 
secured by angle pieces just over the flange of the side- 
beams, are 5}in. deep and a pair of diagonal braces of similar 
section, about 31in. deep, start from the centre of the side- 
beams and crossing the transverses are brought nearly to- 
gether at the points in the centre of the end frames to 
which the draw bars are secured ; the depth of the trans- 
verses and ongrene put together equals that of the main 
side frames, and acrose the top of the structure thus formed 
shallower I-beams are rivetted, supporting the body of 
the carriage, which is of the central passage form, with end 
steps common in Germany and Switzerland. The wheels 
are altogether of wrought iron banded, and as well finished 
as any locomotive wheels. There are four hand fire-engines 


in this annexe, all of themconstructed on the American plan, | 
with the working handles over the ends for a long stroke. | 
nacht, near Zurich, | 


Two of them by Gimpert Fréres, of Kii 
and Schenk, of Bern, are well finished machines, but so 
nearly similar in all their parts that they are evidently 
copied from the same model. We must now say a word or 
two more about Russia, whose park extends between the 
Swiss annexe and the main building. The peasant’s cottage, 
which we illustrated, seems much too ornamental for reality. 
If we thought Russian peasants’ houses were generally like 
this we should be rather inclined to envy the serfs. The 
centre of it is a kind of open cattle shed filled with sundry 
agricultural implements of very creditable finish, copied 
frnm English models. The most prominent one is a reaper 
by Lilpop and Rau, of Warsaw. It, however, looks a 
rather heavy piece of work ; near it are two potato planting 
implements of no small ingenuity, and several samples of 
different manufactures of peat fuel. 

Behind this building is a fine peal of bells, eleven in 
number, the ornamental casting on which is even more 
elaborate than that of the many specimens of French bells 
which are attracting so much attention. These were cast 
at Moscow and at Toula by Messrs. Finlander and Icher- 
nikoff respectively. 

Before advancing further eastward, we must look back at 
one or two objects in part of the park which we noticed 
last week. The —_- Italian annexe has since then been 
opened. It contains little, in an engineering point of view, 
of interest for our readers, but amongst many exhibitors of 


; workmanship of twenty years ago or so an 


stone and plaster work, we notice a fine exhibit of archi- 
tectural ornaments in beton from the Palazzolo hydraulic 
lime works recently established by the railway company of 
Upper Italy, and we see by a plan of the establishment that 
they have adopted Hirn’s method of rope transmission, 
from an eighty horse undershot wheel on one side of the 
river to the other where are the works upwards of 300ft. 
distant from the point at which it was found convenient to 
place the wheel. 

On leaving this building our attention is unpleasantly at- 
tracted by our frightful lighthouse skeleton. The last 
French canard about it is, that we intended to build an 
iron one, but did not count the cost, and finding our money 
come short have determined to make the scaffolding do in- 
stead. The amount of satire expended on its appearance 
and its inability, now in the month of June, to commence 
working, is humiliating in the extreme to Englishmen. A 
faint attempt has been e to disguise it with a little blue 
and white paint, and great placards with huge red and 
black letters announce, what so far is untrue, that it is an 
English electric light. Like Baal of old, it seems to be 
asleep, and certainly ought to be awakened. 
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PARIS EXHIBITION—BRAIN AND HAND. 
NoL 
Ir is a remark as trite as it is obvious that, to one who, 
from some “coign” of vantage, watches the restless crowd 
pass like swarming bees amid the distracting burr of ma- 


| chinery, upon a broiling day like this 29th of May, through 


the great zone, where 
“*Fervet opus, redolent que” ... . 


But there the quotation and the reference to the bees must 
stop. How small a percentage of the enormous multitude 
treat the matter as more than amere show! Even in this 
France, where, beyond question, the vivacious development 
of brain stands amongst the lower end of the middle and 
upper of the working classes at a higher level than 
amongst ourselves, it becomes to one in the crowd oppres- 
sively certain that the mass is as yet but the mass; intel- 
ligent enough for wonderment, and to make an odd choice 
of the most wonderful wonders—but not learning much 
even through the eye, and nothing through reflective faeul- 
ties; not capable of arranging, much less of evolving, any- 
thing from external impressions that come and go like dis- 
solving views to them. It is perhaps even less agreeable 
to remark how large is the fraction of the well-dressed, 
and, so far as broadcloth and silk and courtly manners are 
indications of the presumably well educated of the movin 
mass, go from the Dan of the golden wedge on the right o 
the great entrance round to the Beersheba of the copper 
and brass trophies of France upon the left, and declare, in 
the middle coolness of the vestibule, that it is nought— 
that the great end and conclusion of the whole matter is 
that it is fearfully hot and desperately fatiguing. 

If we come to filter still more finely those who move and 
look about we shall come at last to the conviction that, 
while it requires a great deal of previous knowledge and 
training, and a fair amount of physique and endurance to 
even gather in a tolerable crop of “eye sight ” knowledge, 
and that the class that possess these requisites is a 
one, beyond this again it demands all these, and a good 
deal more besides, to come away with “ insight ” as to the 
deductive harvest which the Exhibition offers; and, we 
may safely say, “ few there be that find it.” 

And yet this is one of the most precious quintessences 
that can be extracted from all the visible and tangible 
materialisation around us. 

We shall not try just now to belong to this select and 

philosophic few, though we here are about to offer reflec- 
tions rather than descriptions. Brain and hand—are they 
not respectively the powers out of which all this has come? 
Brain, we have been content to admit that our neighbours 
share with us at least; the concession is enough from the 
country of Bacon, Newton, Shakespeare, Watt; and in 
Brain we include all that it alone by its labour produces. 
But Hand, and all the wonders that in its delicacy and in 
its strength it is capable of bringing forth, that we have 
always been accustomed to claim as pre-eminently the pro- 
perty of our own British workers, of all sorts and in all 
cl: 
Hitherto this has been largely, though not without ex- 
ception, true. Whatever may be said inst the British 
workman or factory hand in point of education, we have 
always deemed it an indefensible list of our British fardle 
of opinions to hold that in manual dexterity the British 
workman stands unrivalled in the world. 

This, though not wholly true, is yet perhaps in great 

rt so. The progress made in mere manual dexterity 
ordinal by the foreign workmen of all the leading nations 
is ove of the most noteworthy circumstances that the pre- 
sent Exhibition su to one who has had sufficient 
antecedent knowledge to make the comparison of the 

d that of to-day. 
Those who remember, even as casual tourists in France and 
in Germany, the ordinary workmanship of house fitments 
(joinery), that of furniture of the.ordinary class, of culinary 
and household vessels and the like, of carri of cutlery, 
and many other classes of objects, cannot fail to be struck 
with the vast improvement now visible in all these and in 
a thousand other articles of handicraft or manufacture 
now visible at the Paris Exhibition. With the very same 
materials, the product is always of, we may say, an im- 
measurably superior class, a through the immensely 
improved skill of the hand of the workman. We might go 
through the entire Exhibition, and through every one 
nearly of its great groups, for proofs of this—they address 
us on all sides. But nothing more strikingly calls atten- 
tion to it than the tours de force, in the way of workman- 
ship, which are presented in very many directions. By 
a we do not mean tours de force such as Krupp’s 
inevitable big steel ingot, or the necklace of Bochum steel 
railway as all cast in a string of cast steel—for no 
purpose bat to show it could be done—for these are rather 
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results of brain and capital combined than of pure handi- 
eraftsmanship. But we have in France, Prussia, Belgium, 
end elsewhere, specimens of the adroitness and skill of 
individual workmen, and in very varied classes of work, 
which not only have never been sur by any British 
workman, but some of a character that we Joubs if they 
have ever been rivalled. We are not going to point these 
out one by one—there would not be much use in doing so, 
unless as a mere index to a visitor—but we shall instance 
just one or two, and take them from different directions. 

Those who are practically acquainted with coppersmiths’ 
work are well aware of the great difficulties presented to 
the workman in the operation of bending a straight cylin- 
drical copper tube into a short or sharp curve without dis- 
tortion to its cyliudricity. The tube is very commonly 
filled up solid with resin or other fit substance, and is then 
bent while filled with this, which fractures in the bending, 
but still as an incoherent mass, Fl/ing the tube prevents 
its becoming more or less elliptical in cross section, which 
would necessarily reduce its capacity, for the given length; 
in fact, the filling material plays the converse part to the 
steam in the elliptic sectioned tube of a Bourdon steam 
gauge. 

There is a coil of several turns of copper tubing of large 
diameter, forming part of the copper tropby at the entrance 
to the French department, bent to curves of double curva- 
ture, and the cylindricity of which has been as completely 
preserved as if it had been drawn through a drawplate to 
complete it. We do not pretend to say what the process 
was by which it was bent, but the work indicates the very 
highest manual dexterity. 

Again, in the French department there is a wrought iron 
eylindrical vertical boiler, of about 4ft. Sin. height of 
cylinder, exclusive of the chimney, which is welded on to it 
at top, and of a diameter of about 2!ft., with two cylin- 
drical iron tubes at right angles to each other, and one 
above the other, which has all been made by the hammer, 
and is all welded together into one piece. This, probably 
very useless, but very remarkable, example of craftsman’s 
skill, is from the workshop of Messrs. Durenne, of Cour 
bevoie, near Paris. The workman’s name, however, is not 
given; and in all such cases, as it seems to us, it is just his 
name that should be recorded. These are examples of 
workmanship acting upon ductility, &c., in metallic sur- 
faces. We might enlarge them. It would be of great 
interest to trace the connections that exist between such 
productions of the hand and the efiects due to the improve- 
ments made in hand tools themselves. 

The higher craftsman calls for the improved tool, the 
latter brings forth the higher workman, still both conduct 
to excellencies and to victories over the material universe— 
greater, newer, more important and more various, than 
before, upon a path that ever becomes more and more easy 
to pursue, and the views of further progress commanded 
from which seem to know neither horizon nor limit. It 
has been often said that the race of skilled mechanical 
workmen, which was most perfectly represented in England 
by the old school of “ millwrights” of the day of Smeaton, 
Chapman, and John Rennie, has died out—that the accu- 
rate hand turner, the exquisite flat filer are no longer to be 
found—the self-acting lathe and planing and shaping 
machines exterminated them. This is quite true, but it is 
not all the truth. The millwright was the finest workman 
of his day, if we except the great clock makers, such as 
Hindley of York, or Whitehurst of Derby, and men of 
their stamp in France and in Germany, who really were 
the most inventive and the highest class of mechanics of 
the eighteenth century; but the millwright himself was 
not a high type of workman in those days when Watt 
wrote to his Cornish customers, enlarging upon the vast 
advances they had made at Soho upon the boring of 
cylinders by the aid of Mr. Wilkinson, “so that of late 
they had bored several which were nowhere out of truth 
more than about the thickness of a halfpenny.” 

Machine tools have been beyond dispute the creations of 
English brain, and mainly of those from Manchester, 
Leeds, and London, as centres. If one of the effects of 
their creation and multiplication has been, not to destroy 
but to alter the functions of the old classes of skilled 
workmen, and to enable that to be done under no mental 
control higher than that of an uneducated boy or of a 
labourer, which before demanded the eye and hand of the 
millwright; another has been to introduce perfections in 
form, which in turn have demanded an exactitude in 
dimensions and in the means for determining such pre- 
viously non-existent. And so, though the millwright, 
whose skilled hands were as invaluable to him as his clear 
head, has become extinct; new and different classes of 
skilled workmen have sprung up in his place, with trained 
hands and eyes, and though with a different kind of train- 
ing to the millwrights, capable, by the help of the com- 
prehensive and potent machine tools they rule over, to 
effect results that the millwright or the best educated 
mechanic of his day dare not have even dreamt of. 





| maker. 


has been so much greater and more splendid than of our 


own. The workmen, as they stand at their’ machines or 
handle their tools in Great Britain, are on the whole worse 
educated, more ignorant technically, more nearly unthink- 
ing machines themselves than are their compeers abroad. 
But with all that machine tools can effect, or that their 
creators at any moment may still have in view for their 
further triumphs, there must always remain in every branch 
and class of manufacture certain operations, some things, 
some parts of a process, that must be done “ by hand,” that 
no tool can accomplish as well if it can accomplish it at all. 

These are the operations in which the skilled workman, 
or to name him more precisely the skilled handicraftsman, 
finds his general arena, and where, in proportion to his skill, 
coupled with great bodily strength and endurance—he 
finds his great—sometimes disproportionally great—money 
reward. 

We have examples of this class of men in every branch 
of trade, from the quarryman or miner, the heavy 
hammerman or blacksmith, the glass blower, to the silk 
or brocade weaver, or the gold or silver chaser, or watch- 
With these men the Aand is supreme, and brain 
holds but the second place as its minister and director. 
Now it has been so often said, and said with a great deal of 


| truth —though again not with all the truth—that the British 


workman, so far as his hands are concerned, whatever may 





be the fact as to his brains and the state of their cultiva- | 


tion, is the first in the world, so that a not unprofitable 
inquiry for us as Englishman is to go through the Paris 
Exhibition in quest of towrs de force on the part of the 
handieraftsman of foreign countries. By comparing these 
both in kind and in merit with the results brought forth 


| from the craftsman’s hand, with which we are before 


familiar, we may get at some general idea as to whether 
the great developments of the continental nations in the 
manufacturing arts—due on the whole to activity of 
intellect and well-directed techaical education—are backed 
up by a corresponding power of craftsmanship, of native 
adroitness, and education of hand and tact on the part of 
the workman. 

We have made more than one voyage of discovery 
through various parts of the Exhibition with a view to 
decide this point for ourselves, and we may briefly and at 
once state that the conclusion we have come to is the 
following :—Having regard to examples of handwork ex- 
clusively, or of handwork, i.¢., hand skill, yet aided and 
consorting with machinery, we believe that the Exhibition 
presents in very numerous and the most important <irec 
tions, evidences of the very highest skill—of a skill quite 
as great in nearly all cases as any that could be shown from 
the hand of the best workmen in England—and in some 
cases of a skill of hand that surpasses anything we could 
present in rivalry. 

We must be content to give this very much as a state- 
ment of opinion, which, though we are satisfied, and on 
good grounds, is not incorrect, we must yet leave every 
reader by examination, if he has the patience and the 
previous technical knowledge necessary, to test for himself; 
for we can only support it here by adducing a few scattered 
instances from amongst the mass of observation upon which 
our conclusion is founded. To begin with heavy ironwork, 
to which we have already at the commencement alluded, 

The English heavy hammerman, as a class, is worthy of 
the magnificent tool at which he stands, and of the country 
which produced and developed the steam hammer. Often 
a giant in stature, highly skilful within the very limited 
range of tact that hand and eye have acquired, by years it 
may be of observation and experience, and with indomit- 
able nerve, sang froid, and resistless energy in handling 
the fervid and ponderous masses that mould themselves like 
wax to his nervous arm and strong will. Masses of flesh, 
washed down with floods of mighty ale, or stout, sustain this 
modern Tuor, who is generally, or when the ale is not too 
much in the ascendant, a good-humoured, gentle fellow, 





| who loves to sit all but silent after the day’s work is done, 


and to fondle the swarm of children that * his missus,” who 
is not much taller than his own hip, has brought him, 
and to share with her and them the five or six pounds a 
week which He may possibly earn. Pity it is that here it 
is nearly all “hand,” so little backed up by corresponding 
skill of “brain.” He is not given to talk—nor in this is 
he eminent amongst the “urticulately speaking” of 
Homeric men—he is not predictive either for his own 
benefit or for that of his employer—a totally new job or 
one presenting more than usual difficulty, is fought out as 
it progresses rather than thought out before it was begun. 
In a word, he is—or he may be, for we might have sketched 
with darker ink, and touched the chiaro obscuro of morals 
in the appalling gloom with which they are now and then 
presented—a grand sample of the man, but of the man 
neglected and uneducated. However, he does good work, 
confessedly none better. What of that of his fellows here 
abroad? They are quite as good workmen if we may judge 


| them by their results. 


Where education such as all men ought to possess has | 


been followed by technical education bestowed upon this 
new world of skilled machine-tool workmen, the produc- 
tivity of the new combination reaches its highest point. 
This, though as yet incomplete, has everywhere been carried 
further and in a more real manner in parts of France, 
Germany, and of the United Statesthan amongst ourselves, 
There the workman, though he be employed at a self-acting 
tool is no longer himself a mere moving piece acting upon 
it. He thinks, with senses sharpened by the exactitude of 
the tool, and with a reflective consciousness of the hidden 
powers that, variously modified, it contains; he contrives 
to discover new ends to which his tools may be applied, and 
with enlarged powers, and new tools and modifications of 
these by which the ever-widening circle of new ends or 
objects can become satisfied. This has been in part the 


inner philosophy—though very insufficiently stated—of 
the rapid growth of our workshops during the last thirty 
or forty years, and of the ever-increasing marvels of skill 
and power that they have continually sent forth. It is also 
the solution in part of the problem, why it is that during 
the last half or so of that period the relative progress of 
the workshops and of the products of France and Germany 


The great three-throw wrought iron crank shaft from 
Creusot is at least as fine a forging as Glasgow, Liverpool, 
Bolton, Newcastle, or London forgers could produce, 
whether we estimate it by magnitude or by execution. 
We might refer to stern frames, and gun moulds, and shafts, 
and axles, and what not, of heavy forgings from other forges 
in France, Belgium, and Germany, or to other works from 
Creusot, but one is enough here. 

Could we return the stream of time backwards, and 
followed these forgings into their places while they yet 
glowed beneath their respective hammers, we should have 


. . aa 
be disappointed, but you will probably find that there 
is something more in the man before you than a fine 
muscular machine, with some experience of the state of 
softness of iron in relation to temperature and of the force 
of blow of a steam hammer. He knows pretty clearl the 
laws that immediately regulate all his tools, and the 
materials he acts on; the hammer itself, the air furnace the 
propagation of heat in the mass he forges; the nature of the 
combinations that cover it with slag, and much besides, 
He uses his knowledge too, such as it is, in conversing in a 
tolerably orderly, logical, and always highly intelligent 
way. You may find him tripping a little, perhaps, now and 
then in his physical philosophy —as all small and imperfect 
nay, as all, knowledge, great or small, for it is all imperfect 
—must do, but the same sort of talk, indicating the game 
activity of mind and knowledge of faith, important to hig 
avocation, to be found in an English hammerman would 
seem 2 miracle, and it would be one, for—thanks to 
ee superstitions, and misrule—he has been reared and 
yrought up little more than a splendidsort of superior brute, 
You wait until “ his heat” is “out” and from under the 
hammer, or you return again to the forge some time after 
you see him seated in some cooler corner, pipe in his mouth 
with a flagon of water at hand. He is not particular as 
to his liquors, but a moderate share of wine or of beer, with 
plenty of nutritive food, a larger proportion of which is 
vegetable, bread and legumes, than we should have been 
prepared to expect suffices him. Temperate, but drinking 


| and eating as becomes the heavy drain upon the muscular 


| plates themselves around. 


system that God has gifted him with. Which of these men 
is more likely to stretch forward his experience and his 
mind into the enlargement and improvement of the power 
of the tools he handles—which to use them to most 
advantage hour by hour, for himself, his employers, and his 
country ! Which is least likely to be misled and get wrong 
headed and headstrong when questions of dispute come up, 
as come they must, between employers and employed? 
However, there is his work (the Frenchman's); and it is ag 
good asany we cando, We may say quite the same as to the 
thingsexhibited by a dozen othersorts of heavy iron working, 

Cail and Co., for example, exhibit a number of objects 
of boilermakers’ work, all tours de force in workmanship, 
and no doubt proving also the goodness of the material, 
without which such workmanship would have been impos- 
sible. They have a horizontal cylindrical steam boiler 
with a cylindrical firebox (with vertical axis), which is 
about the handsomest bit of boilermaker’s work we have 
ever seen. The heads of the rivets are machine-closed no 
doubt, but the pressure of the rivetting dies has been so 
precisely adjusted, and the position of the plates to be 
joined alsc, and the form of the dies so exactly balanced 
with the projecting volume of the rivet point, that the 
segment of the sphere of each rivet head is absolutely 
perfect and close, and yet there is not even a mark on the 
The horizontal part of the shell 


| is joined on to the vertical cylinder shell by a piece bent, 


welded, and flange-turned to the form—one of complicated 
curvature—out of one plate, and without a blemish, 
Beneath this boiler are some wonderfully beautiful large 
and absolutely perfect ends intended for cylindrical boilers, 
which are forced up, hot of course, into the form of deep 
semi-ellipsoids, the axis of revolution of the ellipse being 
that of the cylindric body of the boiler. This constitutes, 
in not only a mechanical but a mercantile sense, a large 
advance in boilermaking. It has been proposed ere now, 
we think, in England, but we are not aware carried 
out upon a large scale at least. It is not necessary to 
remark upon the great accession of strength that this con- 
struction confers upon the rivet joints that connect the 
ends with the cylinder, nor on the general advantages 
besides which result. Beneath this boiler, and also at 
another place in the machinery zone, Cail and Co. exhibit 


| pieces of unfinished boiler work, made partly by pressure 


or stamping, partly by hand, which, to speak in very 
moderate terms, are very remarkable samples of crafts- 
manship. 

There is a cylinder with a hemispherical dome top and 
a flange round the bottom, doubly curved to fit on to the 
barrel of a locomotive, of between 3ft. anc 4ft. high and 
perhaps 22in. to 24in. inside diameter by the eye, all 
brought up by hand work out of the flat plate without 
flaw or wrinkle, and, what is more difficult to effect, with- 
out any very appreciable difference of thickness between 
the different parts arising from the distortion from the primi- 
tive form. Of stamped and moulded, and part hand work, 
they have some wonderful samples also, especially a rectan- 
gular plate with a square rim of several inches (eight ornine) 
thrown down atright anglesall round it, solid atall theangles, 
and with a large elliptic aperture about 3ft. by 2ft. in the 
middle of the flat plate, having a like rim of equal depth 
thrown down at right angles to it. Few forms of any use- 
ful sort could well transcend this in difficulty, yet the exe- 
cution is perfect. 

A still more remarkable example of raised and turned 
up work, in a still more difficultand less manageable mate- 
rial, is presented by MM. Petin,Gaudet and Co, in their oWn 
annexe near the great park annexe, namely, a fire-box end 
in cast steel plate for a cylindrical boiler, having an in- 
ternal fire and ash box. In this the flange all round at 
right angles to the main surface of the plate is turned out 
of the flat about 3in. deep, and besides this the large and 
very irregularly shaped curviform aperture for the fire 
door and ash box spaces is taken out of the flat, a rim 
raised all round perpendicularly toa height of some inches, 


| and then again the outer extremity of that turned back 


seen presiding at; most of these a man with some of the | 
characteristics of our British Toor, but with others also, | 


and of a higher and better type substituted. A big, but 
relatively short and stout fellow, but more commonly a tall 
bony, heavy-jointed, muscular, gaunt man, cap @ pie in 


heavy leathern aprons and gear that smoke before the | 
' radiant heat, with bright gleaming restless eyes and black | 


locks that glisten with sweat. You question him, and if 


a few words show you are of the craft and know what you | 


are talking about, you probably find he gives a word of 
order to “a mate,” and politely motions you a few metres 


upon itself at right angles to the rim, so as to afford a 
a flange of about 24in. wide all round. The thickness has 
been preserved almost perfectly everywhere, and although 
the curves are not always mathematically regular, the 
workmanship on the whole is excellent, and, having regard 
to the material, we do not think that it would be easy to 
find many men in England that could do better, if at all as 
well. 

The stages of operation are shown by some little models 
in sheet iron placed close at hand. 

The work of the rolling mill is of that class dependent 


away from the focus of noise and heat; and you may for all its greater results not upon the goodness or power 
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as : 
of the machinery alone, but also, in common with all 


metallurgic operations, upon the skill of the workman. We 
need scarcely go into particulars—to those wholly unac- 
with the interior conditions and economy of 
wrought iron works they would be unintelligible without 
lengthy explanation, and to those who are so technically 
informed, it is only necessary to remind them that in look- 
ing at a specimen of heavy rolled iron, in whatever form, 
but especially in complex ones, or of very great dimensions, 
we arrive, necessarily, and at the same time, at a notion of 
the capital and power of the manufacturer aud of the ope- 
rative ability of his workmen by the results of both be- 
fore us. : 

Now here we have from Petin, Gaudet, and Co. a single 
plate of cast steel, very flat, unbuckled and fair, and merely 
sheared from the rolls, of no less than seven metres long by 
am. wide, and 0°014m. thickness. 

We have also several double T or I-iron beams of col- 
lossal size; not shams made by welding up T-iron and fiat 
plate longitudinally, as was unhandsomely done by a Bri- 
tish firm in 1862, but genuine work of the rolling mill. 
One of these is ten metres long by a metre in depth, and 
weighs about 2} tons, and all the beams of this form are 
beautiful examples of manufacture. The workmen who 
rolled these, both beams and plates, must have been as good 
handicraftsmen as any rolling mil] in England could pro- , 
duce. Wemay even go so far as to say that we are not 
quite sure that even either of the great Sheffield steel | 
firms could respectively have “backed their man” to roll 
such a plate as the steel one first mentioned. 

Per contra, we may not omit to notice that a very large 
broad plate, rolled “ coflin-shaped,” for the “ flitch” of a | 
large engine beam, and exhibited by the same firm, though | 
meritorious in size, and probably of excellent material, is | 
avery rough and unfavourable sample of workmanship. 
While referring to those I or double T beams, we desire to 
mention the satisfaction with which we examined the large 
selection and beautiful gradation of size, as well as the 
good proportions and admirable workmanship of those 
exhibited by Forges d’Ars, on the Moselle, whose trophies, | 
as we have before noticed, are near the great copper 
works at the very entrance to the French display. It is 
known now to very many of our countrymen, to how vast 
an extent these—1I-form, in section of various but generally | 
smal] dimensions, together with sections known in France 
as the zores form (hollow 4 shapes)—are employed in civil 
constructions and in house building. It is also known to 
some to how very limited an extent the like forms are 
employed by us in Great Britain, the country of iron as we 
are disposed to view it. 

(To be coutinued.) 
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THE average production per man per day in different coal dis- 
tricts of France, is in the department of the Nord 585 kilo- 
grammes, in beds Om. “60 thick ; at Charleroi, in beds Om. °75, it | 
is 680 kilogrammes ; in beds of J4m. thick, in the Saéne and Loire, 
it is 980 kilogrammes ; and at Newcastle it is 1200 kilogrammes, 
in beds of Im. “60. 

SovtH KensIncTon MusEuM.—Visitors during the week ending 
June Ist, 1867:--On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., on Wednesday, Thursday, and Friday, 
(admission 6d.), from 10 a.m. to 6 p.m., 1742; National Portrait | 
Exhibition, by payment, 2282; total, 12,983; average of corres- | 
ponding week in former years, 12,976; total from the opening of 
the museum, 6,741,141. | 

HyDRAULIC PROPULSION, —It is more than likely that the system | 
of propelling by means of centrifugal pumps will prove very 
successful in its application to canal boats. The North Moor | 
Foundry Company are now engaged in executing an order for | 
fourteen boats, each about 40 tons burden, the whole of which are 
to be propelled on the above system. We shall publish engravings 
of the machinery after the first trial has been made. 

NEW SvsPENSION BRIDGE aT NIAGARA FaLits.—We have the 
satisfaction of announcing that the preliminaries are so far com- 
pleted that the building of a suspension bridge over the Niagara 
at this place may be regarded as certain, and that within a few 
months, Some trouble has been experienced with the Canadian 
Government, but this was all happily settled last week through 
the agency of John T, Bush and Hollis White, two of the directors 
of the Bridge Company, who visited the Canadian capital for that 
purpose. The stockholders held a meeting at this place on the 
2nd inst., and organised by choosing the following board of 
directors, John T. Bush, Alexander B. Williams, Hollis White, 
Delos De Wolf, and Vivius W. Smith. The board subsequently 
organised by choosing John T. Bush, president; Hollis White, 
vice-president; Delos De Wolf, treasurer; Vivius W. Smith, 
secretary. These gentlemen are well known throughout the 
State. They will at once commence the work; in fact, we learn 
that work has already been begun in setting the timber necessary 
for the temporary towers. The bridge will have its landing on 
this side near the gas works; on the Canadian side a short dis- 
tance below the Clifton House, where real estate has been pur- 
chased of the Canadian Government for that purpose. The new 
bridge will be considerably longer than its neighbour below, 
but will be erected in the most secure and substantial manner. 
Of course when completed it will furnish a more convenient passage 
for the thousands of pleasure seekers who visit this place and 
wish to view the Falls from both sides. It is contemplated to 
have the bridge erected this summer.-—-Niagara Falls Gazette. 

Srr_W. ARMSTRONG’s 30-TON CBANE AT WOOLWICH ARSENAL.— 
Sir William Armstrong and Co. have just completed a magnificent 
water pressure crane, erected at the Royal Gun Factory, Woolwich 
Arsenal. The crane will lift thirty tons at a radius of 36ft., and 
is capable of making a complete circuit; it has a wrought iron jib 
of lattice work capable of being raised or lowered. The enttre 
crane is carried by a cap on a centre post, which takes little 
weight when the crane is fully loaded, and two cast iron coned 
wheels running on a circular cast iron path. Thecrane gains asingle 
purchase on its load by means of a massive single sheave nearly 
3ft. in diameter. The chain is then led over the point of the jib 
to the crane barrel, which carries a spur wheel of unusual strength, 
even for such work as it is called on to perform. The jib can be 
raised or lowered by means of a flat curb chain passing over two 
five-purchase pulleys. The frame work is nearly all of wrought 
iron, the centre of gravity lying when unloaded far to 
the rear of the supporting coned wheels. The motive power 
is supplied by three water pressure engines with rams about 3in. 
diameter and 2ft. stroke, arranged horizontally, «nd driving a 
pinion shaft, and precisely similar in construction to those illustrated 
inTHE ENGINEER, vol. xxi, p. 380, and therefore requiringno second 
description here. The pressure used is about 700 lb. per square 
inch, derived from an accumulator. By very simple gearing the 
crane can be made to hoist and lower either its jib or a load, or 
both, and to rotate in either direction by asingle attendant on the 
foot plate. The machinery leaves nothing to be desired in either 
workmanship or design, the proportions being throughout 
unusually large even for the heavy work the crane must perform. 
We believe we are correct in stating that this is the first crane of 
this size which has been constructed on this principle by Sir 
William Armstrong. 





SOCIETY OF ENGINEERS. 

Tue following is a transcript of the address presented 
by M. W. H. Le Feuvre, C.E., President of the Society of 
Engineers, to M. E. Flachat, the President of the Institu- 
tion of Civil Engineers of France on the occasion of the 
visit of the former society to the Paris Exhibition. 

M. LE PRESIDENT,— 

L’honneur m’est échu, comme Président de la Société des Ingé- 
nieurs de Londres, de vous présenter, M. le Président de la 
Société des Ingénieurs Civils de la France, une adresse de la part 
du conseil et des membre de notre société Anglaise. 

A sa derniére réunion, tenue 4 Londres, notre conseil concut 
qu'il était de notre devoir de saisir l'occasion de la présence de 
plusieurs de nos membres a Paris pour donner un témoignage de 
lestime et de la haute considération que nous entretenons pour nos 
—- Frangais de la méme profession, si dignement repré- 
sentés, 

Dire que la proposition a été accueiellie, M. le Président, par moi 
avec la plus grande cordialité et satisfaction — satisfaction 
dautant plus vive, vu que votre nom est inscrit dans la liste 
des membres de nétre société —serait superflu. 

Cet incident, M. le Président, est pour nous la source d’un pro- 
fond sentiment de plaisir. Nous nous flattons d’y voir le premier 
pas vers cette amitié et cette fraternité qui devraient toujours lier 
les institutions diverses de votre grande nation et de la ndétre. 

En visitant la grande Exposition de 1867, nous saluons l’aurore 
de la paix que ces vastes entreprises font surgir pour le bien-¢tre 
des peuples. 

A la veille d’une ére de guerres terribles et désastreuses, fut 
concue, par une coincidence extraordinaire, la premiére idée d'une 
Exposition, comme si le Ciel indiquait que, par l’'avancement des 
beaux arts et des sciences, les passions de "homme devaient étre 
subjuguées et une ére de paix établie sur la terre. 

Aujourd’hui 4 peine le terme d’une génération s'est écoulé 
depuis que le premier Nupoléon fit une visite d’inspection aux 
fabriques et ateliers de Paris et .ux grandes usines centrales de 
l'Empire, accompagné de Berthollet, Monge et Chaptal, ayant 
pour objet d’inaugurer une Exposition des produits industriels de 
la France. 

Cinquante ans plus tard, l'illustre Prince Albert, Président dela 
Société des Arts de Londres, congut l’idée d’une Exposition dans 
laquelle les industries du monde entier séraient représentées. 
Cette idée fut réalisée 4 Londres en 1851. Depuis lors ces Expo- 


| sitions ont été rénouvellées de temps en temps, et ont finalement 


culminé dans ce vaste st i cama de Paris de 1867, que 


| nous venons visiter aujourd'hui. 


On a bien dit que notre siécle est le siécle des Expositions, od 
nous commengons 4 reconnaitre la prééminence des arts et de la 
civilisation sur ces guerres et ces jalousies entre les nations qui ont 
si péniblement contribué a obscurcir les temps passés et 4 troubler 


| la paix du monde. 


Nous voyons dont avec la plus vive satisfaction que notre pro- 
fession contribue essentiellement 4 ces grands travaux qui ont 
pour leur but la consolidation de cette paix sur le développement 
de laquelle les nations principales de l'Europe sont si heureuse- 
ment d’accord. 

Cette concurrence amicale, dont les proportions aggrandisent a 
chaque nouvelle Exposition, est de nature a développer de plus en 
plus les lumiéres qui l’ont fait naitre. Pour la premiére fois nous 
voyons comme part d'une Exposition Internationale le monde 
extérieur de la Nature mis en accord avec les produits de ]’Art et 


| de la Science; et je suis convaincu que chacun reconnaitra que c’est 


un attrait nouveau donné a ces enterprises qu’il serait désirable de 
voir assurer pour l'avenir. Si on recherche les preuves pour 
démontrer la force morale exercée par ces Expositions sur l’opinion 
publique, on les trouvera de suite dans cette fascination qui attire 
tant lillustres personnages 4 votre grande capitale, et dans cette 
foule innombrable de visiteurs qui arrivent de chaque partie du 


| monde pour contempler les produits de génie et de l'industrie de 


Vhomme. Les tétes couronnées se courbent devant ces principes 


qui font la vraie prospérité des nations, et dont la reconnaisance | 


peut, seul, assurer A un pays la sécurité et le bonheur. 

C'est un sujet d’orgueil légitime pour notre profession que plus 
nous réfiéchissons sur les traits caractéristiques de notre siécle, plus 
clairement nous pouvons observer les influences importante que 
nos travaux exercent sur le progrés de la civilisation. 

L’étude seule de ces vastes et magnifiques constructions dont le 
monde a été enrichi dendant ce dernier siécle a largement con- 
tribué a l’élévation et au perfectionnement de notre société 
moderne. En connexité avec ces travaux nous devons constater 
que plusieurs des découvertes les plus merveilleuses de la science 
se sont réalisées. Le monde entier est redevable 4 plusieurs de 


vos éminents compatriotes pour des découvertes qui déja exercent | 


une notable influence dans ces affaires. 


En vous accordant ce tribut d’hommage pour le zéle infatigable | 


couronné de succés de vos éminents philosophes, vous me per- 
mettrez d’ajouter que nous aussi, nous avons taché de contribuer 
au bien-étre commun. Le plus grande triomphe des temps 
modernes que nous ayons a constater est ]’établessementfd’ure 
communication électrique entre l’ancien et le nouveau monde. 
Comme un des exposants des progrés de la civilisation, nous 
devons dire un mot sur la locomotive, dont le perfectionnement 


est un des résultats de ces Expositions Internationales. Autrefois, | 


l’Angleterre fournissait des locomotives i la France; aujourd’hui 
la France 4 l’Angleterre. Nous ne voulons préciser si cette alter- 
nation doit s’attribuer 4 ces gréves nombreuses qui ont eu lieu 
derniérement en Angleterre, et a la désorganisation conséquente 
entre le travail et les capitaux, ou bien a une organisation plus 
saine et plus économique dans le systéme manufacturier de la 
France. I] est évident que nous ne sommes pas sous ce rapport au 
niveau de l'occasion, et pourtant nous réclamons l’honneur d’avoir 
les premiers travaillé a établir ce réseau merveilleux de chemins de 
fer qui intersectent le globe. Souvent l'idée m’est venu, autant 
que je puis fonder une opinion sur une expérience personelle, que 
le systéme adopté dans les grandes usines en France et en Bel- 
gique est mieux organisé que chez nous, et cela seul peut expliquer 
ces résultats. Durant slesiann années je me suis procuré des 
échantillons de fer provenant du Continent que nos grands maitres 
de forge ne saurient produire en égale perfection. 

Toutefois comme iustration du progrés achevé dans les sciences 
yratiques en Angleterre, je puis constater qu’en 1824 la premiére 
Connatien construite par George Stephenson ne marchait que six 
miles anglais A heure. En 1839 nous avons attient la célérité de 
trente-sept miles 4 l‘heure, et a présent nous avons des locomo- 
tives qui font leur soixante-dix miles 4 Yheure. Ces faits indi- 


quent l'immense progrés des arts mécaniques dans ce demi-siécle, | 


et le développement dont ils sont encore capables. Les bienfaits 
énormes qui ont accru a tous les pays par l’institution des chemi 

de fer serviront dans l'avenir 4 caracteriser le siécle dans lequel 
nous vivons. Ils nous fournissent des moyens extraordinaires 
pour abréger le travail, pour faciliter les opérations du commerce, 
conséquemment l’acquisition de capitaux, et cette communication 
rapide, qui ne pouvait étre atteinte par aucun autre moyen, a 
opéré un changement complet dans les conditions et dans le carac- 
tére de la société. Comble de tous les éléments dont la creation 
est possible pour rendre la vie agréable et pour nous donner une 
meilleure idée du futur, le monde, en conséquence des passions 





mal-inspirées de l"homme, a été maintefois tourné en désert ov les | 


plus belles perspectives ont paru flétries et détruites. 


A cette heure partout od nous jettons nos regards, nous voyons | 


les confines de la nature réculer devant l’invincible progrés du 
génie de homme. D’un cédté on perce les montagnes pour pré- 
parer le chemin pour cet avant-courier de la civilisation commer- 
ciale—la locomotive; d’un autre cété on s’efforce de lier deux 
vastes océans dont l’union subite pourrait méme ébranler 
Véquilibre de univers; d’autres s’élancent hardiment dans les 
airs, tandis que d’autres cherchent d’accélérer les communications 
entre les pays séparés par de vastes distances et parles mers. De 


tous cétés nous voyons surgir autour de nous de grands ouvrages 
de construction et d’utilité publique—des réseaux de chemin de 
fer—des ponts et chaussées—des viaducs, des aquéducs, qui tous 
contribuent a changer les conditions et la face du monde matériel. 

Nous sommes les architectes dont la mission est de réparer les 
dévastations du temps et de renouveller et sauve-garder les choses 
matérielles contre yA nade Certainement il est da a ceux 
qui sont préoccupes de ces travaux, surtout a ceux qui ont atteint 
quelqu’éminence dans leur profession, de recevoir l"hommage de 
ceux qui, marchant sur leurs traces, savent apprécier les obstacles 
qu’ils ont eu 4 surmonter avant que les réves de l’art ont pu étre 
réalisés en fer et en pierre—ces monuments de l’histoire contem- 
poraine. 

C’avec avec ce sentiment d’admiration, M. le Président, que 
nous vous présentons cette addresse. Reconnaisant en vous un 
homme dont la carriére illustre a été vouée A ces objets qui ont 
mérité l’éloge et l'appréciation de vos compatriotes et de notre 
société. Ces travaux acquiérent une renommée qui dure au-dela 
du tombeau et dont la postérité chérira le souvenir. 

M. le Président, 4 vons comme aux autres membres de votre 
société nous vous souhaitons, bonheur, succés et longue vie, pour 
achever ces grandes ceuvres que histoire nous enseigne sout un 
a-compte rendu a une ére future. 

En concluant les observations que j’ai l’bonneur de vous 
addresser, il m’est impossible de ne pas rendre hommage a 
inspiration merveilleuse donnée par votre illustre souverain a 
toute enterprise de nature a servir les exigences du bien public, 
soit en France, soit ailleurs. C'est A votre auguste Empereur que 
nous devons attribuer la promulgation de ces sentimens de la paix 
qui semblent 4 present prévaloir parmi les autres nations et pays 
limitrophes. Espérons que la Providence Divine lui accorde une 
longue suite d’années, et que Ja postérité reconnaisse que son 
regne a été mémorable et marqué par la réalisation de ce noble et 
généreux sentiment: ‘‘L’Empire c’est la Paix.” 


THE ST. PANCRAS STATION, MIDLAND RAIL- 
WAY EXTENSION. 


WE in our last impression gave general particulars of the Mid- 
land Extension to London, and of the great St. Pancras terminus. 
We now place before our readers enlarged drawings of the details of 
the ironwork and of the building. From these it will be seen that the 
springing of each arched rib is composed of plate sides, channel iron, 
plate flanges, and angle irons which are rivetted to the boxes that 
rest on the side walls; these boxes are bolted down to anchor plates 
well built in the walls, by four holding-down bolts 3in. diameter, 
as shown. At platform Gea an ornamental casting is fixed, and 
at the top of the plated portion of the rib, where the lattice work 
begins, another casting is placed which gives a finish to the 
springing and an appropriate commencement to the lattice portion 
of the rib. At the inner face of the wall a handsome ornamental 
spandril is fixed, which will add to the effect of the roof. 

The rib is 6ft. deep and the lattice part (distinguished from the 
springing which is plated) is composed of channel irons 10in. x 
3hin. X Jin. with flanges lft. 4in. X ,;in., the inner portions of 
which are connected by distance pieces 24in. X gin. 

The diagonals are formed of channel irons 44in. by 1jin. by in. 
and are placed in pairs opposite one another at intervals. These 
diagonals are well braced together by bent plates. Between the 
main ribs purlins are fixed, which are composed of angle irons 34in. 
by 3}in. by ,in. in top and bottom flanges, and bars for diagonals 
34in. by fin., the hal being rivetted together form an effectual 
and strong trussed purlin. The intermediate ribs are fixed on 
these purlins, and are made of + iron 10jin. by Sin. by jin., 
| properly jointed. On these intermediate and main girders are 
| fixed gutters, which carry the skylights, as described in our last 
| impression. . 
| Wind ties are rivetted to the whole structure, which tend to 
| hold the building together, and prevent the action of storms 
| from doing damage to it. The top of the skylight is capped by a 
galvanised iron cover. 

On either side of the roof, at the ends of the skylights, is fixed 
| a gangway which will be railed in by a light iron railing. This 
gangway will be convenient for repairs and cleaning out the gutters, 
&c. The slating of the roof will be laid on boarding ljin. thick, 
grooved and tongued, and chamfered; the boards will be of best 
selected Memel, the underside of which will be varnished. The 
slates will be best Welsh, and each slate will be securely fastened 
to the boarding with copper nails, weighing about 7 lb. per thou- 
sand. The lap will not be less than 3in. 

The timber work throughout will be well protected by varnish- 
ing, painting, or Burnettising, according to the position in which 
it will ultimately be fixed. 

The lead for flashings is best milled, weighing about 7 lb. per 
square foot. : ; 

The glass to skylights to roof is to be of rough plate, in. thick, 
well bedded with putty. 

The holes in the ironwork of the rib are all drilled, and will 
doubtless come together well. We are, toa certain extent, advo- 
cates of drilling all work of this class, as we feel assured that 
with very little extra cost, a greater synthetic nicety of fitting is 
obtained, and consequently a much stronger and more durable class 
of work. 

It is to be hoped that a very excellent wsthetic effect may be 
obtained by colour; and as undoubtedly there is the opportunity 
opened for the use and not the abuse of artistic decoration, we 
are sure this subject wil not be overlooked by the engineer. 

The ironwork for th» roofing is being made by the Butterley 
Company, of Derbyshire. The portions of line described in our 
first article are being carried out by Mr. John Ashwell and Messrs. 
Waring Brothers, the latter doing that portion nearest the ter- 
minus, under the management of their able agent Mr. C. Walker. 
The Park Gate Iron Company (Limited) are carrying out the iron- 
work for Messrs. Waring in a very satisfactory manner. 

The following are the dimensions of the flooring :— 

Height from floor level of cellar to under side of girders, 13ft. 
6in.; height from floor level to bottom of column, Ift. 6in.; total 
height of column, 15ft.; diameter of column about 12in. clear. 

Wrought iron floor girders, ift. 9in. deep; width of flanges, 1ft. 
2in. by yin. thick; angle irons, 3$in. by 34in. by gin.; web plates, 
psin. thick; span of girders, 14ft. Sin. . 5 

Cross girders, 1ft. 9in. deep; flanges, 3}in. by 3in. by }in.; angle 
iron web plates, sin. thick. , 

The main floor girders which connect end boxes of arched rib 
have an additional plate on bottom to take horizontal thrust of 
roof. Buckled plates, yin. thick; size of rivets throughout, jin. 
diameter by 4in. pitch. 














In the Gazette of May 31 we notice that the undermentioned 
officers have been promoted to the rank of Chief Inspector of Ma- 
chinery Afloat, with seniority of the 6th of July, 1866:—Thomas 
Baker, Esq., John Henry Langley, Esq., James Steil, Esq., Charles 
Pemberton, Esq. The undermentioned officers have n pro- 
moted to the rank of engineer in Her Majesty's fleet:—Mr. George 
Bartlett, Mr. Thomas Young, Mr. George O’Brien, to the Dee. 
First-class Assistant ineers—Joseph Bowker, to the St. George 
for service in tenders; John R. Stewart and Charles Salmon, to 
the Euphrates; Alexander Dewar, to the Medusa. Acting Second- 
class Assistant Engineer—John L. Stevenson, to the Euphrates. 
William H. Green and Joseph Dearden, engineers, to the Malabar; 
Philip Richmond, engineer, to the Fisgard, for service in the 
i) well; William T. Searle, first class assistant engineer, to the 
Malabar; and William Siddon, acting second-class assistant- 
engineer to the Malabar. , 

Ir is stated that a discovery of a rich vein of silver of the 
highest promise has just been made at the Pitzfram mine in 
Bohemia at a depth of 400 fathoms, or 130 fathoms below the level 
of the sea. 
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8ST. PANCRAS STATION—DETAILS OF ROOF, FLOOR, AND FLOOR GIRDERS. 


MR. W. H. BARLOW, C.E., F.R.S., ENGINEER. 
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ON THE “FLOW OF SOLIDS,” WITH THE 
PRACTICAL APPLICATION IN FORGINGS, ce. 
By M. Tresca. * 

Ir is now some years since a numerous series of experiments 
were made by the writer on the change of form of solid bodies, 
which have led to characterising the general results thus obtained 
by the title of the ‘* Flow of Solids” under the action of powerful 
pressure. The first paper relating to this subject was read by the 
writer before the Academy of Sciences at Paris, in November, 
1865; and the views then advanced have been continuously 
corroborated by the results of a great variety of further experi- 
ments made by the writer. The question now includes con- 
sequences of great diversity; and the special object of the present 
paper is to make known the most salient facts required for 
explaining some important practical applications upon which 
this theory appears to the writer likely to throw new light, 
such as the rolling, forging, punching, and planing of metals. 

Principle of the flow of solids.--1f a hollow cylinder closed at 
the bottom end have a solid cylindrical block of lead placed inside 
it, fitting it, and the holiow cylinder have a round hole in the 
centre of the bottom, a powerful pressure on the top of the 
solid block will produce a circular jet of metal, having a sectional 
area equal to the hole in the bottom of the cylinder. M. Tresca 
having described the apparatus he first used to attain this result, 
next stated that in most of the experiments the block of lead 
operated upon consisted of a series of superposed plates or discs 
of uniform thickness, and the change of form was distinguished 
by the following facts: — 

First, in the main block the parallel faces of the different discs 
remain either entirely flat, or flat over all the surface that is 
outside the part affected by the formation of the central jet. 

Secondly, in the part constituting the jet, or the truncated cone 
in which the layers curve and converge to form the jet before 
passing through the orifice, all the layers bend over so as to enter 
into the jet simultaneously, as though they individually followed 
a general current directed towards the orifice. 

Thirdly, as far as the jet is concerned, its external surface is 
entirely composed of a cylindrical envelope formed out of the 
bottom dise of the original mass. 

Fourthly, each of the original layers forms in the jet a distinct 





tubc, concentric with the jet, and occupying in the jet a con- | 


centric position between the tubes thus formed by the other 


layers. 

Fifthly, each of these tubes is closed at the outer extremity by 
a cap more or less convex, which is the central part of each of the 
original discs, 

The same results having been obtained by the writer with 
various other metals—such as tin, silver, copper, aluminium, 
iron, and even steel, as also with different kinds of potter’s clay, 
sand, powdered sugar, and small shot—the general conclusion has 
been arrived at that the particles of solid bodies, when submitted 
to a sufficient pressure, flow in the same way as liquids; and as 
the resulting jets from each experiment remain in a permanent 
state, this has allowed of establishing the fact that the flow of 
the different strata of the cylindrical mass under these conditions 
produces a tubular and concentric form of jet which M. Tresca 
illustrated by di 

M. Tresca next proceeded to describe some of the experiments 
he had made, and he exhibited the specimens he had obtained. We 
have only space to give one experiment. 

A cylinder formed of two dises of iron, 0°04m. thick (14in.), and 
0°15m. diameter (6in.), was heated toa red heat, but not so high 
as a weldingheat. These discs were placed one upon the otherina 
cylindrical die, having at its base a hole 005m. diameter 
(2in.), and were then compressed by a steam hammer weighing 
twelve tons. Atthe third blow the die broke, but the iron had 
already formed a jet of 0°065m. length (2}in.); and on making a 
longitudinal section of the whole, it was found that, instead ot 
only the single line of joint anticipated from the use of two discs, 
every one of the parallel layers in the iron plate of which each disc 
was formed had flowed independently, so as to produce a series of 
lines in the same way as with the number of separate plates em- 
ployed in the experiments with lead. 

—— orifices and eccentric circular orifices have been suc- 
cessively used ; and in both cases it was invariably found that the 
eee plates which constituted the primitive block became 
transformed into a series of tubes fitting into one another, each 
disc producing a corresponding tube. 

Amongst this class of experiments, special reference was made 
to trials made with double orifices, the results obtained in these 
cases being remarkably characteristic. The die having two 
circular orifices drilled in it, of the same diameter, and placed 
symetrically with regard to the axis of the block, there are 
necessarily two planes of symmetry perpendicular to each other; 
and hence two perfectly equal jets might be expected to be pro- 
duced, each consisting of a series of tubes arranged in the same 
manner. This, however, was not found,to be the case, but one of 
the jets was much shorter than the other; and on taking the block 
out of the die the small streaks visible on the upper surface of 
the block showed that at the end of the operation the general 
motion was directed from all points of the upper portion of the 
block towards the orifice which had produced the longer jet. 

M. Tresca gave the results of numerous experiments with dies 
containing many holes instead of one. The general effects pro- 
duced may be gathered from one experiment with a die having a 
circular orifice in the centre and six smaller holes arranged around 
it, the diameter of the block being only 0°03m. (1°18in.), In this 
case the tubes of the central jet, instead of being circular in trans- 
Aerse section, were henna, the rounded angles of the hexagon 
corresponding with the positions of the six smaller jets. A 
similar alteration of form was observed in the discs composing the 
block, which were depres:ed into grooves radiating from the 
centre towards each of the smaller orifices, with a well-defined 
elevation intervening between each groove, and the same effects 
were produced with great regularity in a number of trials, 

M. Tresca stated that jets have also been formed with ceramic 
compositions, employing a die having a circular hole drilled in the 
centre, and three smaller holes arranged round it in the angles of 
a concentric equilateral triangle. The separating surfaces of the 
layers were rendered visible in these cases by powdering each disc 
with finely pulverised fuschine or calcined red sand before making 
up the block. 

The speaker then proceeded to detail the results of experiments 
on the “* Flow of solids through lateral orifices,” which establish 
the following conclusions:— 

First, that the pressures exerted on the surface of a solid body 
are transmitted throughout the whole interior of its mass, and 
tend to produce in it a flow which is propagated from particle to 
particle, and which necessarily developes itself in the direction 
where the obstacles to the flow are the least. 

Second, that the pressures thus transmitted determine ina fixed 
order the expulsion of the material through the orifice, and the 
changes of form at each point. 

Third, that the transmission of pressure is unequally distributed, 
as the particles situated at the orifice do not participate in the flow 
to the same extent. 

Fourth, that a loss of pressure thus takes place, whlch is variable; 
so that for solids even more than for liquids it may be said that 
there is a loss of pressure between one point and another during 
the change of form. The examples of hollow jets show that there 
are even points where the loss of pressure is carried so far that the 

ressure becomes ni/. The experiments in forging subsequently re- 

erred to will even give incertain instances of the measure of this loss 
of pressure, and allow of pointing out precise rules corresponding to 
— of the changes of form that may be effected by mechanical 
action. 

M. Tresca next referred at length to the application of the 

* Read beivure the Institution of Mechanical tngimeers at Paris. 





principles to rolling, stating that rolling produces the same result 





on metals as combing on texile substances. and constitutes a sort 
of spinning without torsion; but the bundle of contiguous filaments 
thus obtained is bound together by their adherence, and in the 
majority of cases by their welding together. These elementary 
filaments, which are large and irregular after the first passage 
through the rolls, become drawn out and reduced simultaneously 
with the entire bar formed by their union. They are found also 
under the form of extremely fine lines, in wire from the rolls or 
afterwards drawn cold. 

The structure of iron, as composed of contiguous fi'aments, 
appears to the writer to afford an explanation of the causes of the 
transformation of fibrous iron into crystalline iron after long use; 
and he thinks that filaments of different natures may also ditfer 
in hardness, and that the facets seen in the fracture of crystalline 
iron are nothing but surfaces caused by friction between the 
particles, arising in the molecular vibrations and consequent 
elastic changes of form to which iron may be subjected, according 
to the use it is put to. 

The author then drew attention to the internal changes effected 
by forging. In considering the internal changes of form produced 
in the operation of forging, the work operated upon, whatever its 
form, may be considered for the present purpose as composed of a 
series of cylindrical elementary layers enclosing one another. 
When a portion of one of the former experimental jets is taken, 
composed of a series of concentric lead cylinders, and is subjected 
to a lateral hammering, each blow of the hammer produces a flat- 
tened place, which spreads the exterior layers laterally, and causes 
them to enlarge gradually in circumference and become loose from 
one another. This unsheathing of the tubes by forging on the out- 
side can be made to extend to a greater or less depth according to 
the character of the blows; to disengage the exterior layers only 
very light blows are required, in order that the disturbing force 
may act only upon the exterior layers to produce flow of material. 
Thus forging by external blows does not produce the effect of 
drawing the whole cylinder as a mass; and in order to obtain this 
result it is requisite to prevent all lateral flow of the material by 
some means, such as the use of dies, which may thus be considered 
to act as guides for forcing the material to flow longitudinally. 

For the purpose of examining practically the effects produced in 
different kinds of forgings as to the changes in their internal 
arrangement, the writer has prepared numerous sections of several 
different descriptions of work made for this special object: the 
specimens themselves were also exhibited. 

In fine, the conclusions arrived at by M. Tresca are as 
follows :— 

First, that solid bodies can be modified in form according to 
fixed laws when sufficiently powerful external forces are brought 
to bear upon them; and that, by employing obstacles such as dies 
for compelling the changes of form to take place in a fixed direc- 
tion, a jet is produced which may be exactly compared to the jets 
occasioned by the action of gravity in liquids. 

Secondly, that the flow of liquids themselves is only a particular 
case of the action of the forces exerted upon them, and that, con- 
sequently, the conditions of the flow of solid bodies ought to lead 
to more exact knowledge respecting the flow of liquids; and the 
method of observation employed by the writer, by subdividing the 
original mass into a meiner of distinct parts, allows the move- 
ment of separate particles in the successive changes of form to be 
traced throughout the phenomena of the flow. 

Thirdly, that the variations made in the shape of the orifices 
have afforded the means of discovering movements of rotation 
round the axis of the jet when the orifice is polygonal or eccentric; 
and by increasing the number of orifices the reciprocal influence 
of the jets upon one another can be ascertained, and the geometri- 
cal arrangements rendered manifest which result from the trans- 
mission of the pressures in the interior of the mass, and from the 
losses of pressure, which vary according to the direction. Also by 
causing the metal cylinders to flow through lateral orifices, ex- 
tremely regular changes of form were obtained, bearing a certain 
relation to those obtained in the concentric longitudinal jets. 
The following law may therefore be considered of general appli- 
cation: ~That when pressure is exerted upon the surface of any 
material it is transmitted in the interior of the mass from particle 
to particle, and tends to produce a flow in the direction where the 
resistance is least. 

Fourthly, that by means of oxidising the sections of forged and 
rolled iron the movements of the interior particles are shown to 
follow the same laws as in the previous experiments on the flow 
of solids; that in rolling all the elements of the original piece are 
drawn out individually and in parallel lines, from the surface to 
the very centre of the bar, when the external force is powerful 
enough. The rolling of metals may therefore be compared to the 
operations of combing and drawing employed in spinning; and a 
rolled iron bar may be considered as a bundle of threads or fibres, 
which preserve their original individuality, and clearly constitute 
the fibrous property of certain qualities of iron, while iron plates 
are formed of a series of distinct sheets placed on the top of one 
another, and the more or less perfect welding of these sheets deter- 
mines the quality of the plate. 

Fifthly, that the friction of the surfaces by which the pressure 
is applied may be made use of to reduce the change of form in par- 
ticular directions, which accounts for a plate preserving the same 
width during its successive passages through the rolls. 

Sixthly, that the changes of form produced in forging may be 
considered as the results of successive flowings effected by each of 
the individual forces exerted upon the work forged. The weight 
of the hammer, the height of its fall, and the form and state of 
its face require therefore to be adjusted relatively to one another 
in the manner most favourable for producing the desired effect, the 
intensity of the blow determining the depth to which its effect pene- 
tentes, the form of hammer face determining the breadth of sur- 
face over which the blow is spread, and the state of its face deter- 
mining the amount of friction to resist lateral spreading under the 
blow. Also in order to prevent other changes of form from 
occurring besides those intended, it is requisite to apply accessory 
resistances by means of dies or swages, which may be looked upon 
as channels left open to allow of the material flowing in the direc- 
tion desired. 

Finally, that in every case these changes of form take place from 
particle to particle, according to a geometrical order which admits 
of mathematical calculation. The tendency of actual practice in 
manufacturing processes is to realise as far as possible the best 
conditions for effecting the required changes of form; and the 
theory of the flow of solids, by giving the means of proving 
the effect due to each cause, may be expected to Teal to 
the adoption of definite rules in place of the present empirical 
methods. The writer hopes that his efforts in this direction may 
be considered as a useful step towards facilitating the improve- 
ments in metallurgical industry which are being so actively pur- 
sued both in France and England. 





BRIDGE OVER THE RHINE, AT MAINZ. 

Two lines of railway leave the station at Mainz; one 
crosses the Rhine, and so forms the junction at Mainz of the 
Gustarsburg-Darmstadt line with the other line which runs from 
Mainz to Worms. The communication across the Rhine is effected 
by means of a bridge of different spans, of a total length, width 
of intermediate piers included, between end piers of 1028°645m. 
In order not to hinder the navigation on the Rhine and to interfere 
with the laws agreed upon for its protection by the Rhine States— 
Baden, Bavaria, Hesse, and Prussia—the bridge was to be built 
14'10m., or about 48ft., above low-water mark, thus rendering 
the height of the platform 15'1m., or over 49ft., above low-water. 
Owing to these circumstances the line on one side from the station 
at Mainz rises by a gradient of 1 in 80 for a length of about 708m. 
The bridge crosses the river in an oblique line, making an angle 
with the stream of 27 deg. The requisite width of the Rhine, as 
fixed by commissioners of the Rhine States, for the navigation is 





Se : = =—_— ——— 
360m., thus requiring four spans of 90m. each, measured at right 
angles to the current; but as the bridge crosses the river jn a 
oblique line the width of the spans was increased to 101°29m es 
about 326ft. each, not including the thickness of the piers, ” = 

On the right side of the river the line descends again on a 
incline of 1 in 74, in order to reach the ordinary height of the 
embankment. The length of this incline to the embankment is 
taken up by six flood openings of 33°5m., and thirteen openin 
of 15m. each; two openings of 25m. each; and, lastly, ps 
openings of 15m, each, thus giving a clear width of the bridge of 
956°56m., or, including the thickness of the intermediate piers a 
length of 1028°645m, from abutment to abutment. The principal 
piers are 4°25m. thick at the top, and increase towards the bottom 
at the rate of 1 in 30. The next, on the right side of the river 
is 59m, wide, and is ornamented with two towers corresponding 
with those on the Brackenkyof at the opposite side. The piers of 
the flood openings are each 2°35m. thick, and those on the thirteen 
following openings 1‘75m. each, and the remaining six 1°25m, 
each. The foundations in the water are made of beton, and are 
1l0in. wide, and guarded by timber piling of 1ft. in thickness, ang 
secured further by large stones thrown around them. The piers 
themselves are built of sandstone blocks. The foundations or 
piers are made for two lines of rails, but only one is executed 
as yet. 

All the upper construction is made of wrought iron, on the 
principle known as the systéme Pauli. As this systéme Pauli 
which no doubt possesses some good points, has not yet been so 
largely adopted perhaps as it deserves, we shall give detailed 
illustrations and descriptions of this remarkable bridge in our 
next impression; at present it must suffice to state that the iron 
construction of each span consists of two main girders of the 
(lextil) shape peculiar to the system. To these main girders the 
strains are transmitted from the roadway by means of a system of 
longitudinal cross girders, tie bars, &c., and from them are taken 
up by the piers. Each main girder consists of an arched top 
flange, which is subjected to compression, and of the lower flange 
of a shape corresponding with the top flange, but bent in the 
reverse direction. This flange has to resist tensile strain. These 
two flanges are connected by vertical columns and crossed tie bars, 
With the columns the parts forming the platform are united, and, 
consequently, only at these joints the transmission of the straing 
to the main girders is effected. All the joints are arranged in 
such a manner that the transmission of the strains only takes 
place, so that the material is disposed only in direction of the 
strain; no part, therefore, is subjected to bending force. For this 
reason the cross tie bars of the main girders have been made very 
thin as compared with their breadth, so that they are quite unable 
to act as struts. 

There are two such cross tie bars between every two vertical 
columns, so that by any eccentric load the one of them is exposed 
to tension, whilst the other, on account of its being unable to 
resist compression, is bent by the displacement which is caused by 
the load. The top and bottom flanges of this system, as by any 
other girder of one opening only, are subjected to compression or 
tension only respectively. 

The girders rest on shoes at each end, provided with steel 
plates; the shoes on the one side of the girder are fixed, whereas 
those of the other side are provided with rollers in order to allow 
for movements caused by the change of the temperature. The 
rails rest on wooden sleepers supported by longitudinal plate girders, 
which repose on lattice cross girders, through which the load is 
transmitted at the connecting points with the vertical columns to 
the main girders, The cross girders are at right angles with the 
main girders, wh ich, therefore, had to be made 105°2m. long from 
support to support. 





COMPOUND ENGINES. 

At the London Jute Works, Ponders End—a little village in 
Essex, about eleven miles from London—the machinery is driven 
by a compound engine of somewhat unusual construction, manu- 
factured by the Canal Basin Foundry Co., Glasgow, which has 
given such satisfactory results in economy of fuel as to deserve 
notice at our hands. We shall place engravings of this engine 
before our readers shortly; meanwhile we may furnish the 
following particulars :—The engine is horizontal, nominally of 65- 
horse power, but probably capable of working up to about five times 
as much; the present indicated power exerted being 157°3-horse 
power, with a negative pressure of three or four pounds in the low 
pressure cylinder. The high and low pressure cylinders are cast in 
one piece, with their valve chests, oh are bolted at one end of a 
vessel vara bedplate; the piston rods lay hold of a single crosshead, 
guided by slide blocks at each end; a forked-tailed connecting-rod 
proceeding from this crosshead drives the crank of the fly-wheel 
shaft, the spread of the forked tail bringing each of its bearings 
close up to each rod, so that there is little or no strain on the cross- 
head. The steam entering the high pressure cylinder is cut off at 
about half stroke, and exhausts at the end of the stroke into the 
opposite end of the high pressure cylinder; thus the crank is 
impelled during each revolution by the full pressure on the small 
piston and the expansion pressure on the large piston, and the 
areas are so proportioned that the strain on the crosshead is as 
nearly as possible the same at both ends. The air pump and con- 
denser are placed below the floor of the engine-room, the former 
being driven by a bent lever worked by a second connecting-rod 
from the crank pin. The condenser is ‘‘dry,” that is to say the 
condensation is effected, as at sea, solely by the injection of water, 
without the aid of an external cistern —a very neat arrangement. 
The fly-wheel is 18ft. in diameter, and I6in. wide across its geared 
face; in get up and design the engine reflects much credit ou the 
makers. 

It is at present worked much below its power, the initial pres- 
sure being only about 181b., though the safety valves are loaded 
to 351b., and will eventually carry about 60 lb. when the full plant 
is in use; as a result the initial pressure in the large cylinder 
never reaches that of the atmosphere, the pet cocks drawing air 
continuously when opened. During the three or four hours we 
recently spent at the works there was no vacuum gauge on the 
premises, but we fitted a McNaught indicator in perfect order to 
the low pressure cylinder, and found the vacuum to be nearly 
135 lb., an aneroid pocket barometer standing at 30in. This is 
very good work, we need scarcely say, corresponding to about 27in. 
of mercury, the temperature of the condensing water being over 
50 deg. 

Yn series of experiments recently carried out and 
extending over two days of regular work, showed that the engine 
consumed precisely 4 cwt. of good Newcastle coal per hour, the 
average of a large number of indicator diagrams giving a gross 
power of 157°3-horse power, or 2°851lb. per horse per hour. The 
steam is not superheated, but the cylinders are well jacketted 
round the sides and one end; they are, however, as yet unlagged, 
and are directly exposed to a current of air from the doorway, so 
that a good deal of water comes from the jacketting. ‘Lhis will be 
much reduced of course when the present very large unclothed 
surface is protected. Steam was also supplied from the same 
poilers during the experiments to the heating cylinders of a large 
calendering machine, and to a heating tank employed in connec- 
tion with the crushing rolls through which the jute is first passed. 
A second bedplate is put down ready to receive the second engine 
when it may be necessary, the present flywheel shaft projecting 
beyond its bearings eufficiently to take a second crank, of course at 
right angles to the present. We may add that although this is the 
first engine of the kind put up in the neighbourhood of London, a 
large number of them have already been fitted up in Scotland by 
the same firm. 








A HARDWARE manufactory at New Haven, the largest in the 
United States, gives employment to 800 hands and turns out 
4000 different kinds of articles, worth from 4,000,000 dollars to 
7,000,000 dollars per year. 
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RAILWAY MATTERS. 

THE Midland directors have cut down their new schemes to the 
outlay of about £100,000 only. 

A FRENCH engineer is preparing plans and estimates for a direct 
railway from Paris to Calcutta. 

Tue Midland Company's bill for leasing the Tewkesbury and 
Malvern line has been abandoned. 

A BILL for enabling the Midland Company to establish a super- 
annuation fund for its principal officers has been agreed to. 

A LocoMoTIVE has just been completed at the works of the 
Alabama and Florida Railroad Company in Montgomery, Ala- 
bama. 

Ir was determined at a meeting of the North British Railway 
Company, held on Tuesday, to go on with the bill for creating pre- 
preference stock, 

Tue North British Railway bill has passed the House of Com- 
mons, but as an exceptional measure to meet a great emergency, 
and with strong condemnation of its principle. 


Ow Friday forenoon the Victoria Bridge, on the Ormiston and 
Monktonhall branch of the North British Railway, fell with a 
loud crash, killing one man and seriously injuring three others, 

THE traffic receipts on the Atlantic and Great Western Company’s 
line for the second week in May amounted to 116,818 dols., and 
for the corresponding week of last year to 112,873 dols., showing an 
increase of 3945 dols, 

Ir is estimated by the companies that more than 100,000,000 
nassengers travelled greater or less distances in the city cars in 
New York in the year 1866. There are no returns made of the 
number of omnibus passengers. 

THERE are now three railways from Paris to Calais, i.¢., vid 
Boulogne, Béthune, and Lille. The mail train now goes vid 
Boulogne, the journey from Boulogne to Calais is performed by 
the fast trains in fifty-five minutes. 

A CIRCULAR has just been addressed to the shareholders of the 
Great Northern, Great Eastern, Manchester, Sheffield, and 
Lincolnshire, and Lancashire and Yorkshire Railways, urging the 
advisability of those four lines amalgamating upon equitable 
terms. 

TuE traffic receipts on the Riga-Dunaburg line from the Ist of 
January to the end of April amounted to 276,851 roubles, or 
£36.913. The receipts for the month of April, amounted to 
66,218 roubles, or £7495, against £8543 in April, 1866, showing a 
decrease of £1048. 

At a somewhat excited meeting held at Derby on Tuesday, the 
Midland shareholders discussed the question of amalgamation 
with the Glasgow and South-Western, and finally, by an immense 
majority, adjourned the meeting till the 13th inst. without arriv- 
jng at any conclusion on the question of amalgamation, 

Ir is difficult to make railways serve the purposes of war. In the 
late German campaign the Landwehr had to supply strong guards 
along the line and at the principal stations, and at each of the 
principal stations a staff officer was in charge. With all these ad- 
vantages the commissariat did not succeed in feeding the soldiers 
in a satisfactory way. 

On Monday last the full excursion traffic of the North-Eastern 
Railway system was commenced, the effects of the recent strike of 
engine drivers having been quite overcome, the company being 
able to continue the full traffic and start the summer trips asusual 
at the commencement of June. The company will also be able to 
put on the summer expresses to the watering places next month. 


In conference with the Great Western directors, it has been 
decided to seek powers in the bill now before Parliament (in 
accordance with the strongly expressed opinion of the share- 
holders) for reducing the number of directors, so that the board 
may consist of not more than fifteen nor less than twelve, irrespec- 
tive of the owner of the Wynnstay estate, who holds a seat under 
legislative enactinent. 

THE directors of the Nerbudda Coal and Iron Company have 
called a general meeting for the 10th inst., to lay before the pro- 
prietors proposals received by the last Calcutta mail to supply coal 
to the East Indian Railway Company. These proposals from the 
East Indian line, after the recent breaking off of negotiations with 
the Great Indian Peninsula seem to corroborate the estimates 
hitherto put forth of the value of the deposits. 

THE Sussex Railroad extension, from Newton to Branchville, 
New Jersey, will be ready for the ties and iron by the Ist of 
August. The means are furnished by a strictly agricultural 
community, from two townships in the county. The extension 
will be ten miles in length, and will cost 250,000 dols., for which 
the present stockholders will be reimbursed to the extent of their 
subscriptions by the bonds or stock of the Sussex Railroad 
Company. 

THE committee charged with studying the demand for assistance 
made by the Spanish railway companies has fixed the bases of its 
report. No new concession is to be granted to those undertakings, 
asthe situation of the Treasury does not admitof any fresh sacrifices. 
An exception will perhaps be made in favour of lines which have 
never yet tou hed any subsidies from government; but, as a com- 
pensation, the condition of an amalgamation would be imposed 
upon them. 

THE Neath and Brecon line was opened for passenger traffic on 
Monday. The railway passes through an important mineral and 
agricultural district, and will form part of a second route from 
South Wales to Liverpool, Manchester, and the Northern districts. 
The total length of the line is thirty-one miles, and in connection 
with the Central Wales and Central Wales Extension Railways it 
is expected to be ultimately absorbed into the London and North- 
Western system. 


THE traffic manager of the San Paulo (Brazilian) Company, in 
his report dated Santos, May 5th, states that the traffic receipts 
of the line are stil] rapidly increasing, and that in spite of the 
Easter week, when there was an almost entire cessation of 
business, the receipts for the month of April amounted to 30 per 
cent. more than those of the preceding month of March; there being 
for March, £9811, and £12,780 for April, or at the average rate of 
£34 per mile per week. 

It is the intention of the Russian Government to sell the St. 
Petersburg and Moscow Railway. The capital expended upon the 
line, including the amount paid for rolling stock, is about 
£12,000,000, but the return realised upon this outlay has been at 
the rate of nearly 8 per cent. per annum; and as the traffic is 
expected to increase upon the completion of the lines now in 
progress, it is believed that the sale of the undertaking will 
produce £16,000,000 to the Russian Treasury. During the last 
six years the assistance afforded by the Russian Government to 
the construction of railways in the territories under its control 
has been about £13,000,000. 

THE Great Western Railway Investigation Committee appointed 
at a meeting of shareholders on the 29th of March last, have 
issued a report, in which they state that at the time of their 
appointment they found the financial position of the company the 
most pressing question which required their attention, and it is 
with no little satisfaction they are able to state that the liabilities 
of the company in respect of the floating debt have been 
diminished from the sum of £1,300,000, at which it stood on the 
3lst of July, 1866, by £654,000. The committee have satisfied 
themselves, by an inspection of the return made in pursuance of 
the Railway Companies Securities Act, 1866, that the debenture 
issue is considerably within the limits of the parliamentary 
powers, and they have no hesitation in stating their opinion that 
no safer investment can be found than the debenture stock of the 
company. 





NOTES AND MEMORANDA. 

THERE are 3241 newspapers published in Europe in the German 
language. 

Ir has been estimated by Schréter that there is a mountain in 
the planet Mercury which has an elevation of 10°7 miles. 

IMMENSE beds of the best quality of bituminous coal have been 
discovered in Houston County, Texas, and quantities of cannel 
coal in San Saba County. 

THE whole valley of the Loire, from Orleans to Nantes, 
produces only 290,000 tons of coal annually, the remainder of 
what is used being almost exclusively furnisked by this country. 

Dr. LivINcsTonr’s last expedition inland, from Pemba or Kin- 
day harbour, disclosed frequent trunks of silicified wood, a sure 
indication of coal beneath, and pieces of it were met with in the 
sands of the river. 

THE mechanical force of storm waves is very great. During storms 
the pressure of large waves on the west coast of Scotland, coming 
in from the Atlantic, was estimated by M. Stevenson at upwards 
of 6000 pounds on the square foot. This is fully ter times the 
mean pressure of the waves during summer. 


PETROLEUM oil is a most efficacious destroyer of insects. A few 
drops mixed with the liquid used for watering strawberry-beds 
destroys the white worm of the cockchafer. A little raw 
petroleum mixed with water (an ounce to the pint) is of excellent 
service if poured into the hole made by the palmer worm. 

A pouBLE chloride platinum and aluminium, obtained by dissolv- 
ing the metals together in aqua regia (nitro-muriatic acid) mixed 
with fine and ground Limoges glaze (a potash-alumina glass), as 
well as with other enamels, produces a variety of beautiful effects, 
The first named gives a remarkable metallic lustre and iridescence 
in the enamel. 

In working an old slate quarry closed a hundred years ago, on 
the estate of Ballachulish, says the Oban J'imes, the workmen 
came the other day upon an old bore closed with a wooden plug, 
and containing gunpowder in a position which it was thought had 
not been disturbed for 150 years. On drying, the powder was 
found as explosive as ever. 

SUCCESSFUL experiments are said to have been made latterly in 
France on the Lucerse root, which was tried for paper, as well as 
twine and ropes, some ten years ago. The fibre is strong, and 
is said to yield 56 per cent. of pulp, or a larger proportion than 
straw. It is treated in the same way. The paper. now produced 
is described as very soft, white, and beautiful. 

THE Ked Sea loses half an inch of water daily by evaporation 
during the summer. It is not therefore surprising that in spite of 
a strong current that sets inwards from the Arabian Sea at the 
rate of nearly a mile per hour (twenty miles a day) the water at the 
head or northern part is some two feet lower than at the foot. As 
the Red Sea is 1000 mile’ long the water entering takes fifty days to 
reach the head, and in doing so loses 25in. of height. 

Tue following are somewhat singular coincidences:—(1), 
multiply the earth’s diameter (7912) by 108, and we get 854,496 
= + the sun’s diameter in miles; (2), multiply the sun’s diameter 
(852,584 miles) by 108, and we get 92,079,072 = 
distance of the earth from the sun; (3), multiply the moon’s 
diameter (2160 miles) by 108, and we get 233,280 = + the mean 
distance of the moon from the earth. 


+ the mean 


At the last sitting of the French Academy of Sciences, M. 
Flammarion sent in a paper on the crater of Linnzeus in the moon, 
This crater appears lately to have undergone great changes. 
Instead of the appearance which the lunar craters usually present, 
there is nothing left but a sort of whitish cloud usually attached 
to the top. M. Flammarion is of opinion that the crater has 
disappeared by sinking, or that the neighbouring plain has risen 
to its level. 


PROFESSORS AUGETROM AND NORDENSKIOLD, of Stockholm, 
have just been charged by the Academy of Sciences of that city 
to procure at Paris a duplicate of the legal standards of the 
kilogramme and of the metre, as well as those of the French 
monetary system. The Academy finds that the relations between 
the French and Swedish unity of weights and measures is not 
yet established with scientific rigour, and it wishes to put an end 
to that incertitude. 


CHARRED wood is inflammable in proportion to the lowness of 
the temperature at which it has been reduced. For gunpowder 
the charcoal is made very slowly, at a low temperature, and 
consequently has a very low igniting point, requiring great care to 
prevent its igniting spontaneously. It is said that by taking 
years for the process, at a proportionally low heat, the dried and 
shrunken fibre, penetrated everywhere by air, will ignite at a 
temperature not far above that of boiling water. 


Tue late Professor Robison, many years ago, remarked that 
plants growing in darkness were not only white, but that they 
did not attain the natural form of their leaves nor their natural 
odour. - In descending a coal mine he accidentally met with a 
plant growing luxuriantly, the form and qualities of which were 
entirely new to him. The sod on which it grew was removed and 
carefully attended to in his garden. The etiolated plant died, but 
the roots speedily threw out vigorous shoots, which, from the form 
of their leaves, he recognised as common tansy. 

Ir is an interesting fact, and a curious illustration of the identit 
of heat with motion, that the rate of speed of sound is faster in 
practice than would appear from the calculated formula, unless 
the formula be corrected by allowing for the increased rate of pro- 
gress, in consequence of the heat resulting from the compression 
of the air during the transmission of the wave. The actual rate 
at which sound travels is thus about one-sixth greater than it 
would have been if the temperature had remained unaltered during 
the compression of the atmosphere produced by the advancing 
wave. 

THE interesting mystery of the power of charcoal to absorb, 
condense, and change gases to vapours, engages continued 
investigation. Among the latest observations reported, the 
remarkable chemical activity in charcoal saturated with oxygen is 
displayed in the conversion of moist sulphurous acid and sulphur- 
retted hydrogen to sulphuric acid; common alcohol to acetic acid, 
and amylic alcohol to valerianic acid; indicating a power of oxida- 
tion extending to a very wide range of effects, but to which 
ammonia showed an exception. The condition in which oxygen 
exists so largely and actively in charcoal is yet a mystery. 

More than 3,000,000 tons of coal are now raised in the Prussian 
part of the Sarrebruck field, of which about one-third is sent into 
France; and about 150,000 tons in its prolongation under the 
newer rocks in the French part. The field of Ronchamps produces 
about 200,000 tons. The whole of the local supply is thus not 
more than 1,400,000 tons, a quantity very far below the wants of 
the manufacturing centres of the east of France. Considerable 
quantities are therefore sent from the coal-fields of the centre of 
France to the markets of Mulhouse and Franche Comté, while 
Belgium supplies Lorraine, and has latterly even sent coals by the 
Luxembourg line to Switzerland. 


M. DE QUATREFAGES endeavours to show that the numerous 
islands of the Pacific Ocean once formed part of a single continent 
four or five times the size of Europe, and probably annexed to 
Asia; that by some great convulsion of our globe the plains of 
this continent sank below the level of the ocean, and that the 
islands we now see there are but the tops of the mountains 
intersecting the submerged region. He points out that although 
each island seems to be peopled by a different tribe, some of 
which are white, others black or copper-coloured, there is a 
remarkable analogy of language amongst them all. There is also 
a great similarity of manners and customs. 








MISCELLANEA. 

Woo growing and wool manufactures have become one of the 
leading interests of Oregon. 

A COPPER mine of extraordinary richness has been discovered at 
Valle, in the province of Vicenza. 

A LETTER from Trebizond reports the murder, by some labourers, 
of Mr, Bagdasard and his son, French engineers. 

GENTLEMEN largely engaged in beef-packing in New York and 
Chicago are about erecting a large establishment in Texas. 

A NEW invention has been tested in Richmond, Virginia, by 
which sixty per cent. is expected to be saved in gaslight to the 
city. 

Ir is understood that a trial is shortly to take place between 
French and English guns against French and English armour-plate 
targets. 

A sum of 11,000,000 florins has been appropriated by the 
Austrian Government for the fortification now being erected at 
Vienna. 

Ir is currently reported that Krupp has offered his monster 
cannon as a present to the King of Prussia, It is valued at about 
£20,000. 

In Canada there are seventy-three gold mines, employing 708 
miners. The yield of gold for the last three months is valued at 
690,955 dollars. i 

THERE are now 400 mills for crushing quartz and cement iff 
California, 40 in Idaho, 30 in Montana, oa 14 in Oregon, which 
have cost nearly 10,000,000 dollars, 

It is proposed to decorate the interior of the Flaxman Hall, in 
University College, Gower-street. Mr. W. Cave Thomas has been 
invited to furnish a design for this work. 

THE Black Hills, situated in the south western portion of Dako- 
tah territory, are attracting iderable attention on account of 
the supposed existence there of gold in large quantities. 

THERE are thirty iron manufactories in Chicago, several of 
which are almost exclusively engaged in preparing railroad iron, 
and altogether they do a business amounting to 2,500,000 dols. a 
year. 

Tue shad “ pounds” at the mouth of the Connecticut river, 
inclosures in which fish were caught wholesale, hig and little, 
and shipped to the New York market, were almost totally 
destroyed by the heavy seas of last week. 

A LARGE rifle gun of twenty tons, 10°58in. calibre, has been cast 
for the Danish Government at the Finspong gun foundry, in 
Sweden, and tested with 234 heavy charges with the most satis- 
factory results as to accuracy and endurance. 

TuE Prince of Wales has forwarded a donation of thirty guineas 
to the fund now being raised by the Society of Arts for assisting a 
number of selected artisans to visit and report upon the Paris 
Exhibition. The society gives 100 guineas from its own funds to 
this object. 

THE dock labour of New Orleans is almost exclusively done by 
negroes, who have their own gangers or stevedores. These steve- 
dores became riotous a week or two ago, and beat the police. It 
was not until General Mower threatened to fire upon them that 
order was restored. 

It is stated in the Presse that the number of workmen at. the 
Imperi«! ordnance manufacture of Mendon, who are engaged in 
making small rifled two-pounders—what are generally known as 
mountain guns—has been greatly increased. There used to be 
400 ; there are now 1200. 

EXPERIMENTS (says the Owl) are being made by the French 
government upon a system of construction for cannon, by which 
the interior is made of steel and the exterior of bronze. This 
plated cannon is expected to give the greatest amount of wear 
with the least risk of explosion. 

TuHE Sentinella Bresciana announces that the factory of arms 
Glisenti has concluded a contract with the French government to 
furnish 30,000 Chassepot guns. The firm has also engaged to sup- 
ply France with a certain number of rifles on a model invented by 
the house, and which may be termed the Glisenti system. 

NEGOCIATIONS are said to be pending for the formation of a new 
and influential company, with a large capital, to run the Great 
Eastern between New York and Brest in connection with the 
Paris Exhibition, as it is believed, despite the failure of the first 
company, there are elements of success in the undertaking. 

At the recent annual meeting of the Birkenhead Commissioners 
it was stated < a : been a ae = 700,000 

assengers by the Woodside Ferry as compared with the previous 
nn “The dgeenian in trade at Birkenhead and the cholera panic 
of last summer are the reasons assigned for the extraordinary 
falling off. 

Tue New York Floating oy Dock Company has just completed 
a dry dock at Hoboken, which is the Jargest in the country, and 
perhaps in the world. It is 362ft. long, and can be extended to 
400ft., 92ft. wide, and has an elevating power of 8000 tons. Am 
vessel afloat, except the Great Eastern, can be raised high an 
dry in this dock. 

THE report of the Peninsular and Oriental Steam Company 
states that the accounts to the 3lst of May exhibit an excess of 
expenditure over receipts to the extent of £36,000, without making 
any provision for insurance or ~ ee and that nr 
no dividend can be recommend: The increased outlay on 
alone has been more than £40,000. 

THE committee for promoting the working men’s excursion to 
Paris propose that a fund shall be set apart for the purpose of 
awarding prizes to those excursionists who furnish the essays 
and reports on the subject of their visit. A selection from these 
is to be published in order that subscribers to the fund and others 
may ped of the actual results of the scheme. The excursionists 
are to have access to the principal industrial establishments and 
manufactories in Paris. 

THE coroner for North Durham held an inquest on Monday 
afternoon at Washington-on-the-Wear, upon the bodies of the ten 
pitmen killed on Friday afternoon by being precipitated down the 
shaft at the colliery through the engineman having failed to stop 
the engine at the moment that the cage containing the unfortunate 
men reached the flat sheets at the mouth of the pit. A verdict of 
accidental death was recorded, coupled with recommendations for 
additional signals, and censure of the banksman. 

On Tuesday, Messrs. Royden and Sons, of Liverpool, launched 
from their yard, on the Mersey, the new screw-steamer France, the 
largest merchant ship built on the Mersey, her length being 370ft. 
and her tonnage 3610. The launch itself was a very successful 
one; but, unfortunately, just as she had taken the water, part of 
some staging close to the river wall gave way, and five or six men 
and boys fell from a great height; one man had his thigh broken, 
and a youth was, it was feared, fatally injured. 

Str Row.anD HI, in the report he has rendered as a member 
of the railway commission, calls attention to the great difficulty, 
if not impracticability, of selling so large a property as a railway 
on fair terms in a market, since there could be little or no compe- 
tition. He, therefore, recommends that the management of the 
affairs of a railway company declared by a competent tribunal to 
be insolvent be transferred from the ordinary shareholders to the 
holders of preference shares and debentures; who, taking upon 
themselves the responsibilities attaching to their predecessors, 
should be empowered forthwith to elect a new body of directors. 
The power would thus be withdrawn from those who have but at 
most a contingent and probably slight interest in the good manage- 
ment of the line, and given to those whose interest has become 
direct and important; but the ordinary shareholders would still 
retain in full their claim to any surplus proceeding from improved 
management or otherwise. 
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THE “ CAMPLING” DOOR LOCK. 


Tuts lock is the invention of Mr.S. J. Campling, carriage foreman 
of the Great Northern Railway, King’s Cross station, and is in- 
tended to facilitate the fastening of doors and to prevent shake or 
rattle. The tongue, 1, is kept in its position by the spring, 
2, after entering the slot, 3, in the striking plate, 6, the 
catch, 4, keeping the tongue, 1, in its place by the spring, 5. 
In the event of either of the springs, 2 or 5, breaking, or even 
both becoming damaged, the door will be secured by the 
tongue, 1, being kept in the slot, 3. 

SIDE ELEVATION OF 
STRIKING PLAT E 


FRONT ELEVATION 








The lock latch has this advantage over the present carriage door 
locks —the person inside can fasten the door by pulling it to, with- 
out the trouble or danger of putting his hand outside to turn the 
handle. It is also more durable than the locks nowin use, having 
the tongue, 1, kept fast by catch, 4, so that there is no friction 
on the striking plate, 6, or tongue, 1. 








THE CEYLON Raitway.—From Colombo to Kandy this line is 
expected to be ready for traffic this month. The first train ran 
through to Kandy on the 26th of April. This unfortunate line 
still keeps up its character for unhealthiness, juuging from the 
reports of sickness and death amongst the Europeans on the 
Government and contractor’s staffs. 

HackwortH’s Dynamic VaLveE GEAR.—Mr. Hackworth, o° 
Darlington, has for some time past been introducing a gear for 
working the slide valve. It is simple is construction, Lut its 

test merit and peculiarity is, that at all es of expansiun, in 

th forward and backward gear, the 1 reiuains constant, a 
result which cannot by realised with the link movion. We re- 
cently saw Mr. Hackworth’s gear at work on an engine where its 
value is strikingly apparent. The variableness of the lead caused 
by shifting the link is a serious objection to its use, especially so 
where short eccentric rods are employed, and a simple gear which 
obviates the evil deserves much consideration. We purpose givin 
an illustration of the gear, and shall reserve the theory of it unti 
we produce the engraving, that it may be more readily under- 
itood 


stood. 

BorLeR ExpiLosions.—A striking illustration of the fact that 
boiler explosions do not occur from any internal spont evo- 
lution of force, but simply from the pressure of the steam at the 
time of explosion being beyond the strength of the boiler, occurred 
very recently at the Kirkstall Forge. A Cornish boiler with a 
flue 2ft. in diameter, without strengthening rings, was neglected, 
or at least for some reason or other, the water was permitted to 
fall below the top of the flue, the result was that the flue col- 
lapsed, and what is most singular, without producing a single crack 
in the plates. It was found in that condition some time after the 
collapse occurred. Had the plates been of an inferior quality, so 
as to have permitted a crack, the result would doubtless have been 
of a more serious nature. The collapse evidently proceeded from 
over heating of the flue, and when the plates met in the centre, 
further damage was arrested. 

THe Hutron Viapuct.—On Thursday night the new iron 
girder viaduct for the down line to Scarborough was completed, 
and, after testing yesterday, will to-day be opened for the Scar- 
borough and Whitby summer traffic. The viaduct carries the 
York and Scarborough Railway from the North to the East Riding 
obliquely across the river Derwent, three miles below Malton. It 
has stone and brick piers, and reversed iron girders, on the top of 
which the permanent way is laid. The various spans vary from 
90ft. to 100ft., and the structure, from its height and length and 
the novelty of some of its parts, is deemed one of the noblest of 
its class in the north. The new viaduct is built by the side 
of the old wooden one, and, from the necessities of the navigation, 
is of the same height. Over it, as a single line worked by a pilot, 
the whole of the summer traffic must The multitudinous 
props and timbers of the old bridge be at once struck, and a 
twin erection to the new one be got ready for the up line as soon 
as possible. 

AT THE ERITH IRONWORKS, Erith, on Tuesday last, in the 

presence of many scientific persons, some interesting experiments 
were conducted with a large sugar boiling apparatus, the invention 
of Mr. W. Knaggs, a sugar planter long established in Jamaica. 
We Lope shortly to give a full account of the apparatus employed 
in a process which seems to us to be likely to 4 of the greatest 
mportance to the West Indian Islands. A bundle of real Ma- 
nil sugar canes were procured in London by some lucky 
chance, and the juice squeezed out of them between a pair of 
plate rolls, was treated with a little sulphurous acid, permanganate 
of potash, and lime. The resulting liquid was perfectly clear and 
limpid, needing no skimming, and thereby proving the applicability 
of the very scientific form of closed sugar boiler, designed by 
Mr. Knaggs, with the aid of Mr. W. Anderson. A “ granulator,” 
for receiving the juice from the evaporator, was also shown in 
aetion. This evaporator, exhibited at work in a quantity of mo- 
lasses, was calculated to boil 600 gallons of juice per hour from 
8 deg. Baumé to 25 deg. or 30 deg., and the granulator to bring 
the boiled juice coming from the evaporator to the granulating 
point without exceeding a temperature of 160 deg. Fah. This 
result is stated to be obtainable by the consumption of one pound 
of coal to a gallon of juice, and the power of a 4-horse engine. 
An experiment made on Monday gave gallons of molasses and 
water concentrated from 9 deg. Baumé to 284 deg. in eighty-seven 
minutes, and the resulting 214 gallons of syrup brought to granu- 
lating point in ninety minutes, with the consumption of 996 Ib, of 
coal for the two operations. 
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Amonest the host of engines and the forest of machinery now 
collected in the Champs de Mars, calling forth our admiration and 
astonishment at their general perfection of design and workman- 
ship, but for the most part wanting in that more attractive 
feature, novelty, it is quite refreshing to find ourselves opposite 
an engine to which the palm of originality in many essential 
respects cannot be denied. Such is Mr. Philander Shaw’s air 
engine. Cramped in its design and inferior in its workmanship, 
it is still, perhaps, the most interesting machine in the Exhibi- 
tion, to those, at least, of our readers who are interested in prime 
movers, whether they believe in the ultimate possibility of em- 
ploying hot air instead of steam in large engines or not. 

To the former is here presented an air engine much more 
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powerful than any of those to which the Fricsson system 
descended after its failure on the great scale in the vessel of that 
name. From an engine of this size in thoroughly successful 
operation it will seem possible to those who are sanguine on this 
subject, to make positive calculations for engines of much larger 
power without the fear of some of the hitherto insuperable objec- 
tions to this machine on a great scale, whereas the opponents of 
the system will doubtless say, whilst admitting its merits as they 
must do, that the machine exhibited shows just how far it is 
possible to overcome the difficulties of heat, friction, and 
extended size in the working parts, in proportion to power 


developed. We are not prepared yet positively to endorse the | 
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views of either party. Mr. Shaw's engine lias still its course of 
five months to run at the Paris Exhibition, and much experience 
may be gained in that time, but so far as we can see at present 
we are very much disposed to think that the principles embodied 
in the arrangement now brought forward are capable, when com- 
bined in a machine executed in better style than that which is 
exhibited, of giving to the air engine a far larger and more suc- 
cessful development than it has yet had. Neither Mr. Shaw, nor 
the American workshop in which his engine was made, are really 
to blame for the defects in proportion of the working parts or 
the roughness of workmanship to which we have alluded. The 
determination of the United States government to assist some 
exhibitors in bringing their productions to France, was only taken 











less than three months before it was necessary that all goods for 
Europe should be shipped, and the contract for making this 
engine had to be limited to nine weeks for its execution, including 
the preparation of the drawings. The exigencies of space also, 
both for freight and for placing in the Exhibition, have tended to 
cramp the design. f i 
The engravings which we give of this engine show an elevation, 
a horizontal section, a vertical section through the axes of one 
of the two cylinders and fire-box, and a broken vertical section 
passing through the main valves and what Mr. Shaw calls the 
auxiliary heater. The general design of the engine will, we 
think, be gathered from them. The machine consists of a fur- 
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e or heater in which the fuel is burned by air passed through 
= nder the pressure at which it works in the cylinders, of two 
2 “ical single-acting cylinders with trunk pistons, the annular 
ce above the piston and round the trunks of which is made | 
a. of for feeding air to the apparatus at a pressure of 15|b. to 
the inch, whilst the power is developed beneath the piston on its 
pet pon by the action of the expanded products of combustion 
combined with air heated in passages: round the furnace, A hich 
does not pass through the fuel, but joins the products of com. | 
pustion in the furnace above the fire previous to their combined | 
application in raising the piston, and finally of an auxiliary heater 
or regenerator for warming the air before entering the fire-box 
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by bringing it in contact with tubes heated by the gases which 
have done their work and are passing to the chimney. 

If we follow the course of the air in its passage through the 
apparatus we shall arrive at a tolerably clear understanding of 
the construction and action of the machine. Assuming one 
piston to have just made a down stroke and inhaled a charge of 
air through the valve F into the annular space B round the 
trunk B', it will be easily seen that the rise of the piston will 
force this charge through the valve G, from whence it passes 
directly to a casing round the main valves L, L' for inlet to the 
cylinder, and M, M' for escape; this encircling of the valves by a 
jacket through which passes all the cold air introduced into the 
machine is one of the essential improvements introduced by Mr. 
Shaw. Without this cont i ] im 


uual refrigeration it would be quit 














possible to use the products of combustion directly as they are 
used in this engine, and with this application the valve part of 
the difficulty appears to be overcome. From this valve casing the 
air—having then taken up, of course, a modicum of heat, which, 
however, is no real gain of power, being robbed from the gases 
passing through the valves towards the cylinder—is forced on to 
the auxiliary heater, the barrel of which it enters, and receives a 
considerable augmentation of heat from the gases, which, having 
done their work under the piston, are passing through the tubes 
to the chimney. From this auxiliary heater or regenerator the 
air goes directly to the heater, in fact the boiler of the engine 
entering it partly beneath the ash-pit of the furnace and partly 
by the annular chamber in the brickwork, out of which it passes 
into the upper part of the fire-box, there joining the products of 
eombustion on their way to the cylinder. The action under the 
pistons needs no explanation, but the way in which the single 
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inlet and outlet “poppet” valves to each cylinder are arranged 
requires notice: the upper valve in each case is the inlet, and its 
rod is hollow, allowing the spindle of the lower (outlet) valve to 
pass through it. Each valve is opened by a separate cam on a 
special shaft lying over the valve rods, the inlet valve is open 
during five-sixths of the up-stroke of the piston, when it is closed 


| with a quick snap by a spring on the top of its rod, the outlet 


valve is, of course, raised during the down-stroke and closed 
just before the up-stroke begins. The fire-box will easily be 
understood from the engravings, the annular space in the brick- 
work is that in which the portion of feed air which does not 
pass through the fuel is heated before it mixes with the products 
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of combustion. As the combustion takes place under pressure it 
is fitted with air-tight doors secured in the manner in which retort | 
doors are generally arranged. One in the side as shown, in the 
elevation, is for lighting the fire before starting, and is not sub- | 
sequently opened, but the fuel during working is introduced by 
the hopper shown at the top of the fire-box, which, besides its | 
upper door, is provided with a horizontal valve or damper at the 
bottom working within a casing and moved by the handle I; this 
is closed whilst the fuel is being fed into the hopper and with- 
drawn when the upper door has been screwed down, thus allow- 
ing the fuel to fall upon the fire without escape of air. The 
auxiliary heater is simply a multitubular boiler, and one feature 
in Mr. Shaw’s patents is the claim for using water in this boiler 
instead of passing the air through it previous to entering the 





furnace; in this case the opening between the boiler and the 
furnace is open, allowing the steam to pass into the upper part 
of the fire-box and unite there with the products of combustion. 

When we come to the cylinders and their pistons we arrive at 
probably the most important improvements introduced in the 
system, by which the working parts are altogether removed from 
the action of the products of combustion, and the di use of 
those gases is rendered possible. The depth of the piston, 
which is itself a hollow trunk, is divided into four spaces by three 
diaphragms serving to intercept the communication of heat to the 
metallic packing, which, as shown, is placed at the upper edge of 
the piston. The body of the piston is turned up to a slightly 
smaller diameter than that of the cylinder, so that a small 
annular space exists between it and the interior of the cylinder. 
The arrangement for keeping back the heated gases from 
actual contact with the part of the cylinder travelled over 





| by others to the want of roads 





by the piston packing ring is peculiarly ingenious. In the 
section of the cylinder is shown a small annular ring or space 
with a valve opening into it which communicates with the first 
pipe leading from the air pump. At the moment when the 
piston is about to make its up-stroke, but before the main inlet 
valve has been opened, this valve is opened by a lever moved by 
a cam on the main shaft, and a jet of cold, clean air is thrown 
into the space between the body of the piston and the cylinder, 
the effect of which is to fill the space with air at a pressure at 
least equal to that of the entering gases; this film of air, it is 
assumed, rises with the piston, and, as we have said, filling the 
small intervening space, prevents the heated gases, at least in a 
great measure, from coming in contact with the polished surface 
of the cylinder. The theory being that the little jet of cold air 
being given the start, so to speak, of the hot and smoky gases, 
the latter have not time during the stroke to mix with it and 
reach the working parts of the cylinder and piston. How far 
this is true we have no means of judging, but as a matter of fact 
the piston does work continuously day by day by the direct 
action of the products of combustion, and does not become over- 
heated. When we remember that the first air engines were 
direct-acting, but were all abandoned in consequence of the 
injury to valves and pistons from this cause, we must admit'that 
we have here a great step in advance. 

We have before us the report of the Mechanics’ Association 
of Massachusetts, which in September, 1865, awarded a gold 


| medal to Mr. Shaw for his improvements, stating that—“ This 


engine contains more of new and meritorious invention than any 


' other machine that has come under our notice,” and alluding to 


the fact that it had already received an award of the American 
Academy of Arts and Sciences from the Rumford fund, founded 
by Count Rumford, and that in the report of their committee it 
was stated that—‘‘ These engines of two or three-horse power 
consumed about 24 lb. of coal per hour per horse power.” 

The engine exhibited is equal in duty toa steam engine giving 
twenty indicated horse-power, and is stated to consume 2]b. per 
indicated horse-power, or 24 lb. per dynamometer horse-power. 
A dynamometer was to have been applied some time ago, but 
the French Commission have not been able to spare it, and Mr. 
Shaw is ma! ing arrangements to have another applied as soon as 
poss*le, to | ractically demonstrate the economy of his engine. 
We shi'! w. tch these trials with considerable interest, and give 
our readers such positive results as may be arrived at. 


SPANISH RAILWAYS. 


THE following extract from a communication we have received 
from a correspondent now travelling in Spain possesses a good 





| deal of interest for holders of Spanish railway stock:— 


Of the mine of Grandola and the geology of the country I 
may be able to say something later; at present I wish only to give 
a few particulars concerning the railways of the Peninsula. I 
hope they will be acceptable to persons who have lost money in 
Spanish or Portuguese railways, and who wish to know what is 


| the present state of the property that their money is invested in, 
| without undertaking a long and expensive journey to inspect it. 


From what I have seen of Spanish railways I am inclined to 
infer that the northern railways are constructed with more skill 
and care than those of the south. 

All the Spanish railways are defective as to plan or tracé. 

For instance, there are two long roundabout lines from Madrid 
to Bayonne; one vid Pampeluna, the other vid Palencia. There is 
no direct railway from Madrid to Paris; the distance between the 
two capitals, vid Palencia and Bayonne is 1459 kilometres. 

ere are two railways parallel and close to each other between 
Barcelona and Gerona, one vid Arenys, the other vid Grandola. 

There is no direct railway from Madrid to Porto. 

The line from Madrid to Lisbon, which should have followed 
either the valley of the Tagus, vid Toledo and Talavera, or that of 
the Guadiana, vid Herrera del Dugue, goes far out of the direct 
route to fetch the quicksilver of Almaden, and does not even pass 
at the mine. 

There is no direct railway to any of themines. 

The traction on all the Spanish —— is badly managed, so 
badly that passengers usually prefer the sea route to the rail, 
whenever the distance by sea is not excessive. The inefficiency of 
the traction has been attributed to the small amount of the traffic. 
This again is attributed by some to the indifference of foreigners, 
or as feeders, by others yet 
to the severity of the Customs regulations, or to the political state 
of the country. The fact is that the railway managers throw 
sae difficulties in the way of passengers and merchants, and 

ve none but themselves to blame. 

The engines are mostly good, being very strong and costly; all 
the rest of the matériel, either fixe or rowlant, is very 

The Spanish gauge is 1°67" = 5ft. 5jin.; so is the Portuguese; 
but the Portuguese carriages are the widest and most comfortable. 
The French gauge being 1°44", carriages must be changed at the 
frontier. 

It may be useful to remind your readers that the decimal system 
of weights and measures is not only authorised but enforced in 
Spain and Portugal; the old coinage, however, is retained. 
English sovereigns are the best money to take to the Peninsula. 

Some of the Spanish railways pass through very poor localities, 
for instance, between Valladolid and Escurial. 

The south coast is proverbially fertile, so is the greater part of 
Portugal. The iron mines of the Pyrenees are not of much 
importance; we passed a few Catalan forges, such as are described 
in hat, Barrauilt, and Pétiet’s works—a person not acquainted 
with this manufacture would have taken them for lime kilns. 

The Portuguese railways are well constructed, though not as 
well as the French or German lines; but the management is far 
better than in Spain; the stations are more convenient, the 
officials more active, the trains keep better time. A ferry is 
sadly wanted between Lisbon and Barreiro, across the Tagus. 

together the holders of Spanish or Portuguese railway shares 
may console themselves for the loss of their money, with the oft- 
repeated assurance “that they have a splendid property, which 
can be much improved and developed by careful management.” 
An article in the Epoca, of the 14th April, states that the total 
length of railways conceded in Spain is equal to 6945 kilometres, 
of which 5110 are in working order (esplotacion), and 1835 in 
progress. The writer calculates that an average return of 80,000 
reales (about £800) per annum and per kilometre is necessary for 
the Spanish railways to pay their expenses. He affirms that the 
companies of the north and south railways, and of Valencia, can 
earn their 80,000 reales, but that the others earn less. He adds 
that the long”lines pay better than the short ones, or in other 
terms, that .the through traffic is most remunerative. He 
attributes the bad condition of the Spanish railways to the want 
of roads or canals, such as should serve as feeders, as in other 
countries, and concludes by suggesting the expediency of a 
Government subsidy, the necessary amount being raised by a loan 
at 3 per cent. This was written at a time when the credit of the 
Spanish Government was quite as low as that of the railway 
companies, 

According to the same writer, the fares on Spanish railways are 
as follows per kilometre: - First-class, 0°40 reales (0°104f.); second - 
class, 0°30 reales (0°88f.); third-class, 0°20 reales (0°055f). In 
France the fares are as follows, also per kilometre:—First-class, 
0°112 francs; second-class, 0°084 francs; third-class, 0°062 francs. 
The carriage of goods (mercancias) is 0°65, 0°55, and 0°50 reales 
per ton and per kilometre. 
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PARIS EXHIBITION.—THE GREAT VIADUCTS 
OF BUSSEAU D’AHUN, LA CERE, AND THAT 
ON THE MONTPELIER AND RODEZ RAILWAY. 

(Continued from page 489). 

THERE remains but one class more of the inquiries engen- 
dered by criticisms of these remarkable designs of M. 
Nordling which we propose to refer to, namely, the calcu- 
lations of the stress upon the vertical members of the piers 
themselves—i.¢., of the cast iron here (or wrought iron, as 
the case may be, elsewhere) columns forming the solid 
angles of the pyramidal piers. These are exposed at once 
to an end-on pressure, due to the direct load acting in the 
axis of the column and to a transverse strain, the flexure 
due to which increases the compression at one or other side 
of that axis, and the intensity of which per unit of sec- 
tion increases in the ratio of the radial distance of that 
unit from the axis. 

Let ¢ = the pressure on the unit of surface at the unit 
of radial distance from the axis due to the 
moment of the deflecting force. 

And ‘¢ =the pressure per unit of surface due to the 

charge. 

Then, in a pier of four verticals, as at Busseau d’Ahun and 

La Cere, we have— 
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From these six equations we readily deduce the unknown 
quantities— 
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which for numerical use may be more conveniently written 
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In cases different from those of Busseau d’Ahun and La 
Cere as to the number of the verticals, but similar in 
arrangement, these equations with altered coefficients are 
general. 


The highly important question of transversal vibrations 


due to temporary extraneous forces, such as those of the | 


sudden unequal loading of one line of way, and to the 
effects of gusts of wind, has received as yet no investiga- 
tion commensurate with its importance from any one, nor 
shall we attempt anything more here than some general 
remarks. Viaducts such as these, when once set in motion, 
rock upon the bases of the piers like inverted elastic 
pendulums, If the lateral or other force producing the 
tirst flexure be applied and withdrawn, the structure after 


a larger or fewer number of oscillations comes back to | 


rest, If the displacing force be suddenly applied, the 
amplitude of the oscillation on kuown principles will be 
double that produced by the same force gradually applied. 
The time of oscillation of the entire pier depends upon its 
height (for a given system of construction) and upon the 
averag> modulus of elasticity of its component materials, 
while the force of the oscillation, i.e. the work in one 
oscillation produced by a given disturbing force, depends 
upon the time (or generally on the velocity at maximum) 
of the oscillation and upon the mass in the pier itself, but 
still more upon the mass in the superstructure, z.e., upon 
the top load, which is in fact here as the bob of the 
pendulum. Should the interval in time between two con- 
secutive disturbing forces coincide with the time of vibra- 
tion of the structure, the amplitude of the oscillations may 
increase at each fresh such application of force until they 
reach a point producing the destruction of the fabric. 

It may be shown that in the case of Busseau d’Ahun if 
one of the lines of rails be gradually loaded with a train 
equal in weight to the proof load, a lateral deflection (i.e., 
a semi oscillation) of the pier may be produced of from 
five to six millimetres in extent. Butif the train run over 
the piers in succession at a very high velocity it will 
approach to the same thing as applying a load equal to the 
weight of the train instantaneously, and the lateral deflec- 
tious reach eleven to twelve miliimetres, Suppose 
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now that a train of equal weight should rush past upon 
the other line of way and pass the pier just at the time 
that the are of semi oscillation due to the first has been 
completed, the next, or returning semi oscillation, will be 
6 x 54 = 32 millimetres, and were a third train to pass 
at the right interval upon the former line that would be 
still further increased. 

Such a concurrence of conditions with regard to passing 
trains is scarcely probable, but these are just the conditions 
that do happen through recurrent gusts of wind in violent 
storms. Of the effects of these in producing the overthrow 
of tall chimney stalks there are several well attested facts 
on record, especially one happening some twenty-five years 
or more since in Manchester, in which the observers saw 
the oscillations of the chimney increase greatly at each 
of three rapidly successive gusts, after the last of which 
the chimney fell in a disintegrated heap, breaking off in 
this, as in all such cases, at about one-third of its height. 
The maximum possible force of the wind in such gusts can 
scarcely be said to be known at all, even for European 
climates. Smeaton’s old table of velocities and force for 
the wind, which has been copied in France by Claudel and 
others, rests upon very doubtful base, and we are not aware 
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that has been stopped by the strings and “used up” to con- 
vert into sound wave. Again, all who have been to sea—in 
the blue open water, at least—and in very bad weather, and 
have seen objects on ship-board carried away by a stroke 
of the sea, must have noticed the fact that surfaces, such 
as deck gratings, Xc., full of comparatively small perfora- 
tions, are broken up and carried away with almost, if not 
with quite as much readiness as equal surfaces of solid or 
unperforated material of the like sort. The same fact of 
the immense resistance produced by the mutual action of 
nearly adjacent solid areas in perforated surfaces is con- 
versely afforded by the difficulty with which the wave 
lashed against such a surface penetrates through the 
apertures. Thus a wave that, striking against an open 
port, or even the mouth of a large hawse-pipe, will enter 
in volumes and flood a deck, when it strikes the mouth of 
a smali scupper scarcely penetrates its pipe for a few feet 
and that only in broken up spray and water, and rarely 
appears upon deck, This non-penetration is the measure 
of the resistance. 

On all these grounds we think the effects of wind on 
these lofty and airy viaducts demands a far more search- 
ing investigation on the part of engineers than it has yet 





of any authoritative modern direct experiments as to pres- 
sure upon even plane surfaces. Hence we have not even 
the first step in any inquiry as to what stress the wind | 
may produce upon structures such as these at our com- 
mand. M. Fresnel, in his memoir upon the stability of | 
the lighthouse constructed for Belle Isle, published in the 
second Lemestre of the Annales des Ponts et Chaussées 
for 1831, adopts as his coefticient of wind pressure the 
maximum, or thereabouts, of Smeaton and Claudel, viz., 
275 kilogrammes per square metre, which is about 60 Ib. to | 
the square foot; but while the steady or average pressure 
of European storms probably does not reach nearly this, 
and at least never exceeds it, we are disposed to believe | 
that the merely momentary pressure of gusts may vastly 
exceed it. In the great gale of January, 1539, a cyclone 
which passed over the British islands and northern 
Europe from the Atlantic, and whose more powerful effects 
were visited upon the great central table land of Ireland, 


rather plantations, in which, for many perches in width, 
trees of fifty years’ growth—ash, elm, beech, oak—indis- 
criminately, were not merely overthrown by the roots, but 
many of the trunks of all these timbers broken off within 
a few feet of the ground, and with fractures that indicated 
the almost explosive violence with which the gust had 
struck them. 


conflicting currents at different levels, or by the etfects of 
ranges of hills or other such obstructions, into wave motion, 
which is the nature probably of all gusts, there seems no 
limit that can be physically set to the pressure and velocity 
of the wind at the junction of the “ wave sheets” but those 
due to a vacuum more or less complete, the limits of which 
would of course be (if ever reached, which is not possible) 
about 21241b., or nearly a ton per square foot, and a 
velocity for the moment of 1300ft., in round numbers, per 
second. Enough, as it seems to us, is ascertained to make 
it desirable to retain the coefficient of wind pressure of 
Fresnel at least, and not to be satistied with that which 
M. Nordling in designing these noble viaducts deemed | 
sutlicient, viz., about 170 kilogrammes per square metre. 
But another and a serious difficulty arises when we attempt 
to calculate the effective disturbing force of the wind on 
lofty skeleton structures such as these are. Upon what 
amount of surface are we to calculate in determining with 
any coetiicient chosen the total force? Are we to take 
merely the bare surface of the framing of pier and super- 
structure exposed, 7.¢., the surface of an orthographic pro- 
jection of the framing in the direction of the wind. Even 
for those actual surfaces this would be untrue, for however 
so for plane surfaces square to the direction of the wind it 
is not true for those inclined to that direction, nor true at 
all for cylindric surfaces, such as those of the verticals, 
whose resistances, as is well known—and, indeed, as M. 
Fresnel admits in his able memoir above referred to—-are 
for unit of length only two-thirds that of the equal longi- 
tudinal axial section. What M. Nordling actually adopted 
as his basis was a sort of compromise, or wise conjecture as 
to total surface. He assumes a wind whose direction is 
slightly oblique to the long way of the pier (in plan), and 
| he takes all the geometric surfaces of the framing that | 
such a wind could catch, being, as he presumes, the largest 
possible to be so affected, and to that surface he applies the 
coefficient of pressure already referred to. Probably this 
guess—for we cannot call it much more, though we desire 
not to be understood as writing with other than the very 
highest respect for M. Nordling’s sagacity, scientific skill, 
and impartiality in discussing the scientific bases of his own 
works—is not very widely astray for these particular 
structures and for European climates, and the effects of 
sudden gusts excluded, for the openings in the diagonal 
work, &c., of these piers, as well as those of the large 
meshed lattice girders above them, are very wide and 
open, and hence their mutual action in retardation of the 
wind’s velocity is but slight perhaps. But the case is 
widely different in closely trellised or parallel barred struc- 
tures of any sort, such as are multitudes of trellis or lat- 
ticed girders, &c., now in all parts of the world. Where 
the bars constituting these approach within a certain dis- 
tance of each other in the same plane, which distance in 
absolute value is unknown, but depends amongst other 
conditions upon the velocity of the wind itself, there is 
every ground for believing that the obstruction thus pre- 
sented to the wind is not very greatly in deficiency of that 
due to the entire surface if made up into an unperforated 
plane. No one who has heard the harsh harp-like noise 
made by a violent gust of wind when it suddenly strikes a 
broad surface of common iron railing, or gri//e, as our 
French readers will better understand, and with the ear of 
a physicist, but must be convinced that, although the pro- 
duction of sound at all proves that the wind passes through | 
the strings of the harp, yet that the note and its intensity 
prove the enormous proportion of the total force of the blast | 











the writer of this article examined tracks in forests, or | 


In fact, if during a violent gale, whose prevalent motion | 
in a given direction is converted at local points, either by | 


received, or than is possible, until a careful and well de- 
vised train of experimental researches shall have been 
conducted upon the resistances presented by perforated 


| surfaces under various conditions, and so reliable coetti- 


cients of pressure obtained. M. Nordling admits as the 
result of his own method that at Busseau d’Ahun the 
lateral oscillations due to the wind (with his low coefticient) 
will be quadruple those produced by the passage and un- 
equal loading of trains, and that at La Cere these wind 
oscillations will be one-half greater than Busseau 
@ Ahun—ie., if we have rightly understood his views - 
six-fold greater than the oscillations produced by trattic 
under the most unfavourable conditions to the structure, 
The two following formule will express the stress due 
to the wind (whatever coeflicient of pressure we may adopt 
—i.e., whatever value we assign to the horizontal force U), 
both of tension upwards upon P, and of compression down, 
wards upon 8, upon the two extreme vertical members in 
any one range, adding to previous notation as follows:— 


at 


W =the weight of the superstructure upon that 
range. 
W' = W + the rolling load. 
w = the weight of a metre or yard in height of the 


range of vertical structure. 
the height and width of the range respectively. 
the arm of the lever by which U acts in refer- 


H and a 
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v = 
ence to the storey considered, 

uw’ = the arm of same in reference to the vertex of 
the pyramid (Fig. 13). 

i = the vertical height between the vertex of the 
pyramid and the capital or top table of the 
pier. 

| Then 
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| And were we to extend these to the intermediate verticals 
it would become ob- 
vious of how little 
| value these are in 
adding anything to 
stability, and make 
| very apparent that 
| their chief function 
'is that merely of 
| vertical supports or 
4 props to the top 
* load, 

The effect of the 
wind increases rapidly with increased weight in the pier. 
It is important to see by what law. H_ being taken as 
variable, in the last equations we have:- 
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Substituting these values those equations become 


W + (¥—h) wv y+u)U ) 
_ : — | 
/ 20 
? ee oe rg, | L = 
2(1=5) =o 9 ji 4 =") | 
(49) 
W + (f/—Aw yf — uw) I 
= - 4: 
‘ w ree , ray | 
2(1 + 5) 26y (1 :o yj 


P and S are thus hyperbolic functions of 7’. The stress on 
S increases without limit, but more and more slowly in re- 
lation to 7’. The stress producing extension or pull up- 
wards on P, on the contrary, reaches a maximum, which 
becomes for y— 


If these expressions be applied numerically to the two 
viaducts it appears that doubling the height of Busseau 
d@’Ahun (with two lines of way) would increase the pull 
upwards 43 per cent., and the compression downwards at 
the opposite side 24 per cent.; tripling the height would 
increase these 37 per cent. and 41 per cent. respectively. 

With La Cere (single line of way) doubling the height 
would increase the pull upwards 21 per cent., and the com- 
pression 27 per cent., and tripling the height would only 
augment these respectively 6 per cent. and 44 per cent. 

It is but right to notice, however, that the formule above 
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given and 
actual conditions. 
It has been assumed that U is the same for all heights, 


but the actual case in practice would be that U, that is the | 


total effort of the wind must increase as a function of y, 
and must in reality rapidly expand for similar structures 


of pier, though bearing the same top load, for not only | 


must the total surface of the extreme contour increase as 
H? or a*, but the surfaces of all the parts of the framing 
must increase in some ratio, which may be that of 
the # of the homologous dimensions. 

On the other hand, as wv, the weight of the metre in 
height, has been also supposed constant, whilst it must 
augment with the increased dimensions of the structure, 
these two assumptions, though both incompletely true, tend 
to neutralise each other as respects numerical results. 

Before passing away from these two remarkable viaducts 
it may be well to give a few dimensions which are not ob- 
tainable with exactness from our illustrations (ENGINEER, 
May 3). The external diameters of the cylinders of the 
vertical members at Busseau d’Ahun are 0°35m., at La 
Cere 0°30, from bottom to top. The thicknesses vary at 
each storey from 40 millimetres at top to 55 millimetres at 
base. The lengths are united at the flanges by four bolts 
and nuts at each, having a diameter of 45 millimetres 
each. Each storey is 450m. high. At Busseau d’Ahun the 
height of the highest piers is 15°5 times the breadth at the 
top table and nine times the mean breadth. At La Cere 
the height is 12°5 times the breadth at the top table, and 


applied are not quite comprehensive of all the 





seven times the mean breadth, each diagonal of the fram- 
ing formed of two ,)-shaped trough bars, 0'10m. wide, 
having for the five lower storeys a total cross section of 
3480 square millimetres, and for the two upper storeys of 
| 4480 millimetres. The horizontal members are of doubled 
T irons, back to back, 0°25m. in vertical web, and 0°125m. 
breadth of united horizontal webs, and having uniformly 
a section of 5700 square millimetres. The holding-down 
bolts vary from six to ten centimetres in diameter, and 
descend into the masonry to depths (in relation to the 
height of pier) of from 3°70m. to 650m. In the great 
piers of Busseau there are 338 cubic metres of masonry 
above the level of the washers of these bolts, which is 42 
cubic metres, or 84 tons load over each bolt-head. 

It may be remarked that careful and precise as are 
French engineers in being guided in all their works by the 
dimensions that well-examined theory points out, and this 
to a far greater extent than is usual with us in England, 
yet in these viaducts all the dimensions actually employed 
do not strictly accord with theory, and for a reason which 
but too often affects the proportions given to works in our 
own country, viz., that these viaducts were designed, and, 
we believe, put into hand, at a period prior to their condi- 
tions having been rigidly and completely examined. As 
regards the economy of viaducts constructed on these 
general principles we abridge the following results com- 
municated by M. Nordling, mentioning in connection with 
them that Crumlin Viaduct is stated to have cost, all in- 
cluded, £62,000, or at the rate of £41 7s. per foot forward. 


TABLE OF COMPARATIVE COST. 


























ENTIRE VIADUCTs, WITH ABUTMENTS. CENTRAL PORTIONS ONLY. | 
Be # a a — haaiieenbisinddbinemibagentesteds | 
C | 
} - 7 Cost per | x 
| NAMES OF VIADUCTS. Total Mean Cost. Metre Lengtt Mean Cost t Cost 
Length. Height. . siti Height. 7% 2 _- 
forward - Actual. | Estimated. 
; : Metres. Metres Francs Francs. Metres. ) ‘ Francs. Francs. Francs. 
Sitten (one line eee 200°60 42°30 910,000 4536 163 °60 50°00 38 57,000 5299 3465 
| La Cere (one line) ... 308°50 32°50 773,000 2506 236°50 38°80 694,000 2935 | 2921 | 
| | 
| Fribourg (two lines) 39600 52°40 2,330,000 6060 334°00 60°70 2,220,000 6647 | 5885 
Busseau (two lines) 33870 35°30 1,453,500 4291 286°50 39°90 1,548,800 4707 4404 
Crumlin ... 505 °36 5L'S1 1,550,000 3067 457-20 45°72 ? ? 2 


We are unable to give the exact cost of Crumlin “central 
part only,” as the cost of the masonry of the piers and 
abutments is not given, though the quantities are so, in 
Mr. Maynard’s account of that viaduct. 

the Busseau d’Ahun and La Cere viaducts have 
been completed, M. Nordling has taken occasion to notice 
their actual oscillations and vibrations under rolling loads, 
&ec., by means of delicately constructed instruments, indi- 
cating the nature and magnitude (approximately) of these 
by the disturbance of mercury contained in circular cups. 
The lean-over produced by the loading of one line of way 
by a passing train was very apparent, but the return to 
equilibrium was not attended with the full completion of 
the double are of vibration; in other words, the structure 
recovered itself without sensible acceleration of velocity in 
the reverse semi-phase of the oscillation, The vibratory 
jar, however, due to the passage of swift and heavy trains, 
which was very apparent by the use of these instruments, 
though of a character as indicated by the liquid wavelets 
of the mercurial dish to show that the whole structure 
vibrated, symmetrically aud almost with the unison of a 
teuse wire, is a circumstance that appears to us to give 
ground for some anxiety, not only as affecting the dura- 
bility of these particular viaducts, but of all rivetted iron 
bridge structures. How is it, we would ask—to put the 
matter as briefly here as possible—that in less than ten 
years from its completion the Crumlin Viaduct has had 
practically to be re rivetted, in great part, if not all over. 
Putting aside whatever original deficiencies of strength 
there may have been, causiug excessive stress from paucity 
of material—if such was the fact (we are not in a position 
to say that it was so)—we say that the main reason has 
been that structures which are always exposed to severe 


Since 


But these wrought iron verticals in this form have also 
some serious drawbacks; they do not possess the same 
high coedicient of compressibility as cast iron, and from 
what has preceded of a theoretical character it will be 
noticed that one of the effects of the relatively small com- 
pressibility of the cast iron verticals of Busseau d’ Ahun and 
La Cere is to bring the wrought iron diagonals into much 
more effective play than they ever can be brought where both 
vertical and diagonal members are of wrought iron, and 
have therefore the same coefficients of expansion and of 
compression. Such wrought iron columns too must be 
erected in long lengths, and the joints rivetted together in 


| place—a less convenient and more costly affair than putting 


together the socketted cast iron. When done it is obvious 
that much of the insistent and other stress would be taken 
yy the rivets, and hence be measurable only by their 
united resistance. Though the junctions thus producible 
between these verticals and the horizontal and diagonal 
members are good in themselves, they do not meet, nor 


| admit, indeed, of the possibility of meeting, one coudition, 


initial tension and compression, and at intervals to sharp | 


vibratory jars in that state, are certain—slowly, but surely 
—to loosen their rivets, or other such fastenings. 


small amount that air and water vupour can get in, however 
slight a distance between rivet-head and base, or rivet-neck 
and hole, corrosion commences, and on principles which we 
must not here expand upon, its march is far more rapid 
here, in these narrow spaces filled with a mere parenchyme 
of corroding agents, than that which would occur through 
the action of the same and under otherwise like conditions 
upon an open and freely exposed surface. Hence the sub- 
sequent rate of enlargement of the hole and diminution in 
size of the rivet is accelerated. The corrosion is rapid; 
fresh surfaces are continually exposed to it by reason of 
the vibration shaking off and jarring together the already 
corroded surfaces. Such was, we have no doubt, the true 
solution of the early decrepitude shown by Crumlin, and 
now again rectified for a time. 

But if these be accurately ascertained chemical and 
physical facts, what becomes the measure of the real life of 


The | 


moment loosening has reached that almost infinitesimally | 


our rivetted iron structures at large, more especially of | 


those of them which are severely tried both as to strain 
and stress and by vibration? The subject, however, is oue 
that deserves to be considered with fuller development 
than we can here afford it. 

In M. Surell’s design for the lofty viaduct for the Mont- 


pellier and Rodez Railway, which we have also illustrated | 


in ‘He ENGINEER of May 3, there are several points which 
depart widely from those we have been so far considering. 
M. Surell proposes to form every portion of his piers of 
wrought iron, nearly all iu the trough rolled form, and 
rivetted face to face with an intermediate flat plate between. 
The vertical members thus made possess, no doubt, the 
advantage of greater safety against fracture than if of cast 
iron, as against lateral flexure or accident, and they present 
immense facilities for effecting the very best junctions 
both with the horizontal and diagonal members of the 
framing, or, at least, the most facile and strong junctions. 





which, as respects the diagonal members in all such struc- 
tures as these, should never be lost sight of, viz, that a// 
the diagonals at the mean temperature of the structure 
should have a certain amount of initial tension ; if they 
have not, it is easy to see how very ineffective they must 





become in proportion as the vertical members possess a 
higher coefficient of compressibility. Thick tubes of steel 
rolled in long lengths—say equal the height of two stones, 
and socketted together with steel sockets—would perhaps 
form the beau idea! of vertical members for structures 
such as these. Were such adopted there can remain but 
little doubt that the suppression of all intermediate ver- 
ticals and the reduction of the pier to simply four single 
or closely-coupled cylindrical steel pillars at the four 
corners of the pyramid would be attended with the very 
best results both structural and economical. In viaducts 
for more than two lines of way, or such as might require a 
great length of pier in the direction of the stream way, the 
suppression of all intermediate verticals, desirable as it is 
in other respects, brings in this difficulty, that the length 
of the horizontal members, unsupported except by the 
diagonals, would become excessive, and their flexi- 
bility too great in the horizontal plane, owing to their 
length. 

This may be met by a system of diagonals and trans- 


| verse pieces in 
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the horizontal plane at each storey, and 
vertically it would: be met by adopting the Sogn 
actually made by M. Nordling with a view to future con- 
struction, viz., to supplant all the diagonal members by 
filling up all sides of the pyramid of the pier with lattice- 
work of bar iron. Some positive advantages would accrue 
from this, the vertical and horizontal members would be 
supported at more frequent intervals, and great facilities of 
atta-hment would arise—none or almost none, however, of 
securing any initial tension in these lattice-work diagonals. 
But reverting to what we have already stated in reference 
to the effects of the wind upon structures of this sort, we 
deem the substitution of lattice surfaces in place of open 
diagonals for the piers a step wholly in the wrong direc- 
tion. Latticed panels of the sort that must arise in lofty 
piers of this description, especially if of very large dimen- 
sions longitudinally, would present an appearance of 
strength that would have no existence within the limits of 
flexure at the summits allowable in such piers with safety. 
M. Nordling has also suggested the use of hollow rivetted 
tubes of wrought iron plate, made like hollow masts, or 
rather functioning, like the vertical members of shear legs 
(asat the Victoria Docks, designed by Mr. Mallet, formed on 
the same plan as iron masts; but he himself objects to their 
necessarily large diameter, unless very thick, as eyesores in 
design. Upon the whole we should be disposed to adhere 
to four single or coupled thick cylindrical rolled steel tubes 
for verticals and to diagonals, provided either by right and 
left-hand screws and nuts or by gibs and cottars, with the 
means of nice adjustment as to initial tension, as the best, 
and, in the end, cheapest plan. In piers so made—indeed, 
in any piers, in proportion as they are more rigid—should 
the superstructure rest only upon the median line. The 
idea of M. Surell in his viaduct, however, seems to pro- 
ceed upon the opposite view of making the pier narrow 
from top to bottom in the direction of the length of the 
viaduct, rivetting down the girders of the superstructure 
upon its head over the entire breadth of the top table, and 
so compelling the pier itself to give way by allowance of 
sufficient flexure to meet expansion and contraction, and to 
come to the assistance of the girders of the superstructure 
by bending itself more or less (in the circumstances already 
investigated) in proportion to the deflection or sag of the 
girders by a passing load. This combination is not with- 
out some plausible recommendations, but it also has some 
serious evils inherent in it. It appears to the eye, by the 
design or model, as though it must be a rough-and-ready 
construction likely to save a good deal in cost; but we 
doubt whether this would prove to be so in practice if com- 
pared with viaducts upon the designs of Busseau d’Ahun, 
with the modifications proposed by M. Nordling or here 
suggested by ourselves. Another proposition emanating 
from M. Nordling is to give lateral stability to very lofty 
viaducts of these sorts by the introduction of diagonal 
guys at each end of each pier, reaching from the top of the 
bear to the ground level in the plane of the pier up and 
down stream, and making a large angle with the vertical. 
He has shown that considerable theoretic advantages and 
economy might be thus realised, but it would be difficult 
to convince us that in structures of 200ft. or more in height 
guys of from 300ft. to 350ft. long to be of any use must 
not be of enormous weight, and that the vertical compo- 
nents of the constant tension upon such guys which would 
be indispensable to enable them to be of any use whatever 
against the very small lateral oscillations within the limits 
of which safety alone consists in these structures, must not 
visit upon the vertical members of the piers a very serious 
increased strain by downward pressure. The guys them- 
selves, which must be of fiat-linked chain, to allow for the 
residual sag by their own weight, which can never be 
wholly taken out of their lines of direction, together with 
the masses of masonry, &c., and other appliances necessary 
for their safe anchorage, would involve a very serious out- 
lay; and it is easy to see that unequal sunshine—i.e., upon 
one guy, the other being in shade of the viaduct—must be 
productive of serious distortive strains. Other objections 
present themselves to us, the amount of force or validity 
of which, however, we could not venture to decide until 
after examination of a rigid character, with all the condi- 
tions before us. Were such guys ever to be used we are 
disposed to believe that they would be best applied not 
in single pairs, and in the plane of the piers A, B, A’, B, 
(Fig. 15), but diagonally in pairs, as shown in the figure, 
viz., in directions C, D, E, D, and C, D, E’, D’. In such 
positions they would tend to sustain the piers in both the 
longitudinal and transverse directions to their horizontal 
plan. 

Diagonal guys of this sort have been employed of wire 
rope to some of the carpentry structures of the United 
States; but what may answer in structures of timber 
which are scarcely more than temporary are unsuited here, 
and in any case wire rope would in the present case present 
nothing but disadvantages as compared with more rigidly 
inextensible materials. After all we entertain a strong 
notion that for very lofty piers to carry viaducts construc- 
tions in iron or steel may be devised presenting advan- 
tages greater than those possible to any modifications of 
these types both structural and economical. This is not 
the place, however, at the end of a very long and:exhaus- 
tive article, or rather successiou of articles, upon~these 
great French public works, to launch into the new sub- 
ject, though suggested by their consideration, of possibly 
advantageous and wide departures from their design, 
having the same ends iv view, though we may~possibly 
retura to the subject hereafter. 

We feel that our rea lers will expect no apology from us 
for having occupied their attention thus at length with a 
single subject of the Paris Exhibition. We have done so 
not only from the intrinsic merit and importance of these 
great viaducts, but because we are satisfied that the 
genuine professional value of a technical journal such as 
ours consists not in the mere presentation of a mass of 
scraps of crude and imperfect notices of what may be 
found just now at the Champ de Mars, but in the orderly, 
careful, and complete way in which the information given 
upon each subject is brought before our skilled readers in 
various parts of the world. 
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TO CORRESPONDENTS. 

+ We beg to call the attention of our Advertisers to the notice 
*helow, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an carly hour on the morning of 
publication. be sine to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week, 

* * Letters intended for publication must be accompanied by the 

* o * . . ae 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

* * Wecannot undertake to return drawings or manuscripts, and 
* must t therefore request our correspondents to keep copies. 

4, F.—1674 and 2896 (1863), 

HoLt.— Drawings received with thanks, 

NET MACHINERY.—A letter awaits you at this cffce. 

ENGINEER. Ve have forwarded your note to the author. 

F. H. M.—You will find the rules you require in Molesworth's Pocket-book, 

C. B.—A letter sent to the address given in your letter will find him. 

J. H. (Bedford).— Thanks. We have a notice in tupe of the report in question. 

X. P. V.— We have not wet ascertained, but we think that a letter forwarded to 

BL 








t wd of Trade, Whitehall, would find him, 

G.W There is an excellent inttle work for a beginner in Weale’s series — 
* The Stability of Arches and Piers,” by Mr. Bland. 

Ki. J. MAY.—1415 (ise), price dd.; tls (1865), price 4d ; 1222 (1864), price 
is. (0d.; 2868 (1864), price 4d. ; 1614 ©1862), price 8d, 

L. C.—There are very many books on the subject you name Possibly Humber's 

— ion would suit vou t lt is hard to say who is the best writer on the 

weory and practice of bridgs 

T, W. (Normanton) /t is im to recommend you a particular form of 
5 } yaratus unts wne something of the boiler. If you wil 
j 1 uy We ll be in a position assist you, es 

J. W. 4 vir th hoa pe ted jire-door, You can obtain the lat 
Mr. liams’ ad treati t” Combus * for or 3s., from 
We Virtue, H. rn, which wv ye u the fullest taformatior 


hmond).— We always feel pleasure 





in satisfying, as far as possihle, 






















pitimate wishes of correspondents asking for information, but we must beg 
decline acting the part of consulting enyineer to a town council “ anxious to 
obtain from us all the information possible to save unnece sary expense.” 

A SUBSCRIBER. - The idea has been worked out in various ways, and patented 
over and over again, A solid valve cannot be used, as a very little wear would 
clmit steam at the back between the valve and the iid of the chest This diffi- 

Ity has been overcome in many ways, particulars and illustrations of which 
u will find scattered abundantly ‘hrough our volumes. 

SUBSCRIBER (Battersea f ark).—The South Wales Justitute of Engineers has no 
fired atnding-place, but holds its meetings in Newport, Swansea, Merthyr, and 
Cardiff alterna Mr. ¢ 1 Clark, or Mr. Menelaus. Dowlais, are ab’e to 

ish 4 natio m requir Messrs. White, printers, Mer- 
her. We think the address of the secretary is 
i 
SEWING MACHINES, 
(7 E r of The Engineer) 
1 bo Will 1 you be so ge as to te] me what sort of tool should be used for 

F roove of t ! needie-bar motion for a sewing machine, 

» is", used fors il cloth? .. E. N. 
1 » May z Ise — 

BLEACHING RICE 
the £ dhe dl . 
0 the inquiry on bleaching rice, that after it 
it into a barley mill, which takes off the 
hing machine, which makes the ri e 
t " rice mills, and machines to work 
th for London and ¢ 








SINSON, Millwright 





Kailway Arches, High-street, Deptford, June tet. 1867 
EROTHERHOOU'S ATUS FOR TURNING DOWN PILES OR 
COLUMNS, 
(To the Editor of The Engineer) 
—In your review of the above models exhibited at the Institution of 
ngineers last week, vou say, ** That the rope when at a very acute angle 
lever works to disadvantage.” This would be so if snatch-blocks 





were hot used. The 
and Itley railway br 


columns for the Putney aqueduct, the Newnham, Apple- 
ges on the Thames, and a lurge number in various 


father with the 










places, have been turned wn by my eureatest ease, and in 
many cases where the od and other modes have failed. 
Owing to the want of s operly to exhibit the model in fall work the 
blocks w F, BROTHERHOOD, 
Rallwa «, June 3rd, 1867 





THE EXHILITION OF 1862, 

(To the Editor The Engineer) 

to you a short time ago for the purpose of protesting 

appeared in Les Mondes with reference to the 

at the Exhibition of 1862, it 

and that of your readers to the 

a! has in the most candid and honourable 
m was unfounded, and that its 


of 


Sirk,—As I wrote 
against a complaint which had 
conduct of the jury on “* Machinery in General” 
is it that I should now call your attention 
f t tha at the r 
manner declared that the compla 









30th ay, Isu7, 4 





publication was an error (Les Mond. 186). 
» J. MACQUORN RANKINE 
Glasgow University, 3rd June, 1867. 
THE COLUMBIA. 


Editor of The Engineer.) 
, eur d’Alexandrovsky, would esteem it a 
nuts could give him the following in- 


Sirn- A Rus i 
reat kit duess if }uu or your ¢ sponde 
formation :— 

Did the vessel Columbia, wrecked on the coast of France in 1865, go down 
unbroken ? Near to what place or station does the wreck lay? If insured, in 
what office? Lastly, to whoim does the vessel belong, as M. A. wishes to com- 
municate with the owners ? 

M. A. has lately completed an invention for the Russian Government for 
recovering sunken vessels, and being unacquainted with any one in England 
that could give him the information he so much desires, he has taken the 
liberty of addressing himself to you, having been for a ~~ time a subscriber 
to your excellent paper. . PETERSBURG. 

May I’ th, 1867. 


THE STE 


AM CRANES AT THE PARIS EXHIBITION, 

(To the Editor of The Engineer.) 
is rather out of our sphere to appear before your numerous readers 
but in justice alike to ourselves and them we feel con- 
forward and contradict certain misstatements in a letter 
and Co., of Motherwell, which appeared in your pub- 
in reference to our steam crane at the Paris Exhibi- 


Sir,—It 
as correspondents, 
strained to come 
from Messrs. G. Russell 
lication of the 31st ult.. 


tion. That fetter contains the statement that our crane “ had broken down in 
working.” We beg to say that this is a mistake. The crane never broke 
down, and the statement contained in your pap r of the 24th alt., that **it 


has neve r hi ad the slightest mishap or accident to interfere with its working in 
any way,” is perfectly correct. 

Messrs, Russell anu Co. appear to take great umbrage at your remarks 
upon the performance of our crane, but with what show of reason we fail to 
see ; neither do we understand why these remarks can be “ prejudicial to them 
as exhibitors.” It has cert,inly been most gratifying to us to see that the 
operations of our crane have calied forth the various remarks which from 
time to time have appeared in your own and other newspapers, but we cannot 
for a moment suppose that these statements would have appeared had they not 
been fully in accordance with the truth, and we cannot at all imagine that 
any praise bestowed upon the performances of our crane can make any diffe- 
rence to Messrs. Russell and Co.'s crane, either in adding to or detracting 
from its merits. 

Messrs. Russell and Co. also state what we cannot believe to be the fact in 
reference to their own crane. They say that “up till sth April it was in con- 
stant use unloading machinery and goods in the British department,” &c. 
Now it is well known that the steam cranes at the Exhibition, with the excep- 
tion of one which was worked outside the building, were all stopped working 
on the 30th of March, two days previous to the opening 

A. SHANKS AND SON. 
Arbroath; Lordon office, 27, Leadenhall-street. 
June 3rd, 1867. 


| This correspondence must end here.~ ED, E.)} 


Dens Ironwerks, 





MEETINGS NEXT WEEK. 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—Wednesday, June 12th, 
at eight p.m.: ** Oh the Present System of Granting Letters Patent,” by Mr. 
G. R. Godson. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.— Evening meeting, 
Monday, June 10th.—The chair will be taken at half-past eight precisely.— 
** On the Hydraulic Propeller as a Motive Power for Ships,” by Vice-Admiral 
George Elliot. Lecture at three o'clock, Friday, June 14th: ** The Organisa- 
tion of the Indian Army,” by Captain Harbry Barber, Leicester Militia, late 
11.M, Madras Army, 
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NOTICE. 

The office of Tut EnNGinger at the Paris Exhibition is 
situated close to the circular promenade round the build- 
ing, and opposite to the English boiler-house. Our corre- 
spondents in Paris will be happy to be of use to any 
of our English or continental subscribers visiting the 
Exhibition. 

Messrs. Kirklands have undertaken the agency of this 
journal at the Exhibition, and it will always be found on 
sale at their English newspaper office, Gallery VII. 
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THE INSTITUTION OF MECHANICAL AT PARIS. 

Tue Institution of Mechanical Engineers have crossed 
the English Channel, and, under the auspices of General 
Morin, have been the first English scientific body to hold 


ENGINEERS 


their séance on foreign soil. On Tuesday, the 4th inst., 
the *y met at the Conservatoire Impérial des Arts et Métie: 
in Paris, the noblest collection of the representative yo 


of industry which the world possesses, 

The site now occupied by this great museum is that 
the ancient priory of St. Martin-des-Champs, f 
just 800 years ago, but for centuries 
time occupied by monastic institutions. In the year 
1775 Vaucanson founded, in the Rue de Charonne, the 
first French public collection of models and instruments 
for the instruction of the working classes, thus giving 
the idea of a national mechanical museum. In 1789, 
by the suppression of the monasteries, that of St. Martin- 
des-Champs passed into the hands of the nation, and 


of 
unded 
previous to that 


in the third year of the Republic a proposal was made 
for the extension of this musuem under the name of 
the Conservatoire des Arts et Métiers. Many delays, 


however, intervened in these troubled times between the 
enlightened proposal and its accomplishment, and it was 
only in the first year of thiscentury, when Lucien Bona- 
parte was Minister of the Interior, that all the scientific 
models hitherto collected were transferred to the buildings 
of the ancient priory. In 1806 a mechanical school was 
ulded to the institution, which in 1810 and 1811 already 
numbered 300 students, whe, in addition to mere rudimen- 
tary instruction, studied statics, geometry, mechanics, 
drawing and designing, and the principles of many manu- 
facturing arts. In 1812-13, difficulties seemed to have 
supervened, but the indomitable will of the first Napoleon 
overcame them, and the institution was established on a 
yet firmer The Due de la Rochefoucauld became 
Inspector-General in 1814, and in 1819 a new department 
was added to the institution, which had for its object the 
establishment of an upper school for the study of the 
application of science to industry and commerce, connected 
with which were twelve scholarships of £40 each. In 
1829 the renowned Pouillet occupied the chair of Physics 
Applied to the Arts, and soon after was nominated to 
the direction. It seems, however, that for some time after 
this date the educational functions of the institution 
were stimulated at the expense of its original purpose, 
and the Museum of Mechanical Models did not flourish 
proportionally with the scientific but when in 
1849 the management was vigorously undertaken by 
General Morin, then a colonel in the French Artillery, he 
determined that oral and visual teaching should advance 
part passu. Since that time, with the exception of part of 
the years 1852-3, after his nomination as general of brigade, 
General Morin has continued to exercise the chief control, 
to the great benefit of the institution, in which he has been 
ably assisted by M. Tresca, then secretary of the council 
of which Messrs. Schneider, General Poncelet, Legentil, 
Mary, Couche, Dailly, Feray (D’Essone) Bernoville, Fro- 
ment, Diéterle, and Houel are members. M. Tresca, how- 
ever, became assistant director on the formation of that 
office by the present Government in 1854. . To enter into 
any description of the interior of the great institution this 
week devoted to the séance of our mechanical engineers 
would be impossible in the space at our disposal; but 


basis. 


schools; 


we may brie tly state that in the upper school of science | 
| which it is being treated by a very limited section o 


apfitied to the arts, there are sixteen professorships filled 
by some of the ablest men of the day; that the library 
established in the fine old refectory of the former priory con- 
tains 17,000 volumes, and that the splendid galleries of 
models and specimens contain no less than 7000 objects. 
We need hardly remind our readers that we have no 
museum of the mechanical arts to be compared with that 
of the Arts et Métiers. There are a few models scattered 
here and there in different institutions, but no attempt has 
ever been made to systematise mechanical study, as our 
schools already formed on the French plan have done, for 
art, or to bring together, in tangible shape the ideas, the 
researches, and the discoveries of the past and the present 
generation, as is done for many recondite sciences at the 
British Museum. Yet who can deny the incalculable 
advantage that such an institution would prove to rising 
mechanical minds? This want does not, we admit, arise 
from’ any deficiency of individual aptitude or talent in 
mechanical science displayed by our countrymen. On the 
contrary, from the absolute redundance of English thought 
in this direction we have neither to form nor to educate 
a mechanical taste as we have had to do in our schools of 
art; but we do require an organised demonstration of use- 











ful ideas and established facts in pare that national in inven- 
tion may not continually repeat itself as it does at present. 

How many years of thought have been wasted by men of 
real genius in working out ideas which have been already 
put forw: ard, or in attempting to work out chimerical ideas 
which others have already proved to be useless, and how 
much of this time could have been saved if the man whose 
genius led him to such researches, could have ‘had before 
his eyes even an imperfect representation of what had 
been done before in the same way. How many of our 
trained mechanical engineers, working, as they always do, 

exclusively in their own branch of the science, have time 
to take cognisance of what is going on in other depart- 
ments, at least such cognizance as would be really of use 
to them if called upon to act in another sphere of 
mechanics from that to which they are accustomed ? 

It may be urged that they can always inform themselves 
by reading on a subject new to them, and that the patent 
archives contain ample information of previous labours ; 
but the first resource is insufficient in many respects, and 
practically inaccessible to the great majority in number of 
our mechanical minds, whilst not a day passes that the latter 
organisation does not prove its utter inability to check the 
reproduction of the same invention—be it good, bad, or in- 
different—over and over again. In this reproduction who 
can tell the time, the labour, the money, the life itself, 
that is wasted year by year, the positive loss to the com- 
munity of valuable effort, that might have been bestowed 
on more fitting objects; or, aided by a more extended 
knowledge of the researches of others, have been readily 

employed in completing what they had left unfinished. It 

is all very well to talk of reading and working up old 
‘2 atents on subjects upon which men are trying to invent ; 
but does one man in ten think of making an exhaustive 
search before bringing out what he thinks a new or good 
idea, or could he practically make such a search if he 
would? Now a museum like that of the Arts et Metiers, 
or even a still greater development of mechanical exhibi- 
tion, could never prevent the wilfully blind from following 
wrong or already trodden paths; but it would at least 
provide a way for those who cared to inform themselves 
to do so easily, and to see, at small cost of time, at least 
most of the good ideas that had preceded their own in any 
mechanical subject. 

It is on such grounds that we principally urge the foun- 
dation of an English museum of mechanical models, and 
a popular sc chool of mechanical art, but not on such 
grounds alone. Prone as our countrymen are to the in- 
dustries which have made England great, ready as they 
are in engineering resource, and born, as they often are, 
with an intuitive sense of the eternal fitness of things in 
all that concerns machinery, they are far too apt to despise 
the application of true science to art, and consequently to 
go many wrong ways before they arrive at the right one, 
which a little deeper insight into first causes would have 
pointed out at once. 

On the very principle of education on which our neigh- 
bours have acted, we therefore urge this matter on the 
representative men of this generation in England, although 
we admit that the case of England and France is some- 
what different. In the latter country a highly scientific 
tone of society has had to be schooled into practical expe- 
rience; whereas in England a superabundant energy of 
practical mechanical talent for a long time despised science 
—as it were did without her—and still in the aggregate 
requires to be taught her real value. The meeting of our 
mechanical engineers in Paris is fraught with peculiar in- 
terest, both on account of the cordial feeling with which 
they are received and the many new subjects for thought 
which a foreign visit inspires. Those of them who remem- 
ber the last three great Exhibitions will at once observe 
the wonderful advance made in mechanical productions by 
the country in which they now are, and at the same time 
will not fail to see that English inventive talent has by no 
means been despised by their neighbours, as shown by the 
constant adoption of ideas which are English in origin and 
development. 

Ve give extracts from some of the papers read at the 
meetings which terminated yesterday, but are not per- 
mitted by the rules of the institution to report at pre- 
the animated discussions which followed them, 
which will be published in the “ Proceedings” for this year. 
We cordially endorse the rule of the institution, which has 
for its object to render discussion as free as possible by 
providing for the correction of the reports of opinions ex- 
pressed by members before their being made public, and 
willingly accede to the express request of the committee 
that this rule shall be carefully observed in this instance. 








sent 


THE RIGHT OF INQUIRY. 

lr is much to be regretted that injudicious partisans 
persist in dragging Mr. Scott Russell’s name before the 
public in connection with the Institution of Civil Engineers, 
The subject is, in itself, unpalatable, and the way in 
the 
If, in the opinion of the council and 
members of the Institution of Civil Engineers, Mr. 
Scott Russell had effectually cleared his name from 
every trace of moral stain, his admirers would, perhaps, 
have been justified in singing a little psean of triumph, 
though we are disposed to think that, even then, silence 
would have been the better policy. As matters actually 
stand Mr. Russell’sreal well-wisherscan desire nothing more 
to hisadvantage than that the events of the last few months 
should be for ever forgotten. Had the system of defence 
now being adopted been confined to a review of the 
transactions which took place between Mr. Russell, Sir W. 
Armstrong, and the representatives of the state of Massa 
chusetts, we should not now add a single word to what we 
have already said on the subject. 3ut the member of the 
institution who was the first to make known in the columns 
of the pressthat certain chargeshad been brought against Mr. 
Russell, is apparently determined to perpetuate the blunder 
which he then committed, for we now tind him each week 
denouncing the Institution for holding an inquiry into the 
facts of the case at all, and wom B accusations which, 
coming from any other source would be grave, against the 


press unjustifiz rble. 
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gentleman, who, he assumes, first called the attention of | An attempt is being made to prove that as he committed 


the institution to the matter. We have no desire to say 
unnecessarily one word which can pain Mr. Russell, and it 
is quite unnecessary that we should here rediscuss the merits 
of the case as placed before the great body of the members 
of the institution. But we cannot submit in silence to the 
publication of statements which set forth that the institu- 
tion has stepped beyond its province, and conducted an 
inquiry and pronounced a verdict which it possessed no 
right whatever to conduct or to pronounce. ‘These state- 
ments of course reflect seriously on the members of the 
council, and, if suffered to pass uncontradicted, might tend 
to injure the reputation of the institution in the minds of 
those who are unable to estimate the real value of the 
source from which they spring. 

The right of inquiry possessed and exercised by the 
Institution as a body is essential to the well-being and 
respectability of every federation of honest men; and its 
actual method of operation assumes the characteristics of a 
development of that right of inquiry which every indivi- 
dual exercises before he will admit a stranger to the 
hospitalities of his table or to intercourse with the members 
of his household. It is the result of that exclusiveness on 
which the importance of all societies in a great measure 
depends, and which lies at the root of almost every social 
organisation. The right of inquiry assumes different 
shapes under varying external conditions, but in principle 
it is invariable in its character. Before we place a man, 
previously a stranger, on terms of intimacy we must be 
supplied with some evidence that his conduct entitles him 
to the position he would occupy. In the formation of 
commercial partnerships the right of inquiry is rigorously 
and invariably exercised, save by those who are foolish or 
dishonest. In Freemasons’ lodges—in City and West-end 


clubs, the right of inquiry is always exercised in some 
form before members are admitted. The inquiry may | 
; to prove—after a fashion considered satisfactory only 


affect either the moral character or the commercial position, 
or both, of the individual; but, either way, the opinion 
of the world has invariably pronounced inquiry to be 
necessary, and has recognised the right of instituting it as 
perfectly legitimate. That which men style “ reputation ” 
results from nothing more than the operation of the con- 
tinuous exercise of the right of inquiry by individuals or 
by bodies; and without reputation it is impossible to 
obtain almission to any federation the members of which 
are bound together by professional, commercial, or honour- 
able ties. The Institution of Civil Engineers admits no 
man as member or associate unless he can adduce proofs 
which will bear inquiry that he is what he pretends to be; 
and these proofs must be backed up by the guarantee 
afforded by the names of existing members and associates, 
who have already passed the ordeal, that he is a fit and 
proper person for election. Even thus prepared his admis- 
sion or exclusion ultimately depends on the results of a 
ballot. That all these preliminaries should sometimes fail 
—as it is well known they do—to prove a safeguard is 
beside the argument. The entire system of election is, 
in one word, nothing more than one modification of the 
operation of the right of inquiry. 

Nor is it to be supposed that the right of inquiry ceases 
to have existence the moment a member is elected. There 
is not, probably, an institution—religious, political, or pro- 
fessional—in the world which does not retain and exercise 
the right of inquiry into the propriety of retaining or ex- 
pelling a member. The offender against Church laws has 
been in all ages liable to excommunication, or to that 
equivalent for it which is consistent with the enlighten- 
ment of the nineteenth century. Clubs of all kinds have 
found it necessary to expel members. In officers’ messes a 
man is now and then “sent to Coventry.” We need not 
illustrate facts which must be patent to every impartial 
reader of this journal. The Institution of Civil Engineers 
not only reserves to itself the right of expelling any mem- 
ber, but prints a specified form of expulsion, and places it 
in the hands of every member on his election. Need we 
point out that the right of expulsion pre-supposes the right 
of inquiry, and of necessity the right of inquiry into the 
moral character of the individual expelled? It cannot be 
supposed that those who drew up the charter ever contem- 
plated the expulsion of any member without inquiry. 
Nothing could be more unfair or more unjust than would 
be such an act. As well by their own charter of incorpo- 
ration as by the accepted laws of society, the mem- 
bers of the institution possess the right of inquiry into the 
fitness of any existing member or associate to retain that 
position. Members on joining are made aware of the fact, 
if they did not previously know it, and any member subse- 
quently protesting that no such right exists simply ignores 
the existence of a fundamental law. We have heard it 
urged that this right of inquiry does not apply to the moral 
character of amember. The phrase “moral character” admits 
of more definitions than one, and there are perhaps moral 
delinquencies which could not properly be made the subject 
of aninquiry. But it may be clearly laid down that any 
moral delinquency which can affect the professional repu- 
tation of a member does constitute a legitimate subject 
for inquiry; and that it does so was evidently the intention 
of the framers of the charter of the Institution of Civil 
Engineers, or the right of expulsion would not have been 
retained. It is obvious, indeed, that it is only in case of 
moral delinquency that the necessity for expulsion could 
possibly arise. Even if a member were turned out for 
gross incapacity as an engineer—a most improbable event 
—that would imply that he had obtained admission in the 
first instance by false pretences; in other words, by an act 
of moral delinquency. 

We trust that we have thus far made it perfectly clear 
that the Institution of Civil Engineers acted in strict 
accordance with its charter in carrying out the inquiry 
between Mr. Scott Russell and Sir William Armstrong; 
and to deny the great body of its officers and members 
the right of inquiry into the course adopted by one member 
in a commercial transaction of some importance would be 
simply to place it in a position never yet accepted by any 
federation of professional or commercial individuals. 

It only remains for us to add one word as to the nature 
of the offence with which Mr. Russell has been charged, 








no legal crime, his conduct throughout the transaction was 
perfectly orthodox. We are told that a lawyer would have 
proved in ten minutes that Mr. Scott Russell was a 
principal, not an agent, and that, as a consequence, though 
he was unfortunate he was not a criminal in any sense. 
We shall not repeat here what we have already said on the 
position which in our opinion he held. We must, however, 
point out that not being guilty of a legal offence it is quite 
unnecessary and beside the question to draw any com- 
parison between the proceedings of the council of the insti- 
tution and a regularly constituted legal tribunal. When it 
1s simply indisputable that Mr. Russell received from Mr. 
Adams a sum of money handed to him in the faith, founded 
on Mr. Russell’s assertions, that it was to be devoted toa 
specific purpose, and that this money was not devoted to 
that purpose, our readers will easily be able to apply a 
fitting name to the action without our aid. If those most 
ready to justify the act had sutfered by it their advocacy of 
Mr. Scott Russell would probably be a little less warm, their 
friendship for the Institution a little less cold. 


WATER SUPPLY. 

Science demonstrates nothing more clearly than that 
the character of the water supply of towns exercises an 
imperial influence on the health and longevity of their 
inhabitants. The quality and quantity of the water 
supplied to London; the method in which it is delivered 
to each house, and the policy of the water companies, have 
all been made from time to time the subject of complaints 
more or less loud, according to the season, but never 
wholly ceasing in any season. When cholera visits our 
shores the managers of our great metropolitan water 
companies would carry their lives in their hand, would 
possibly be torn to pieces in the streets by one section of 
the public, were it not that they are always in a position 


because no one else can demonstrate that it is not satis- 
factory—that the water companies of London do all that 
can be done with existing means and appliances to supply 
the metropolis with an abundance of clean wholesome 
water. When we tind cholera sweeping off hundreds in a 
given district simply because the water is bad, we naturally 
turn to those supplying it for the remedy. If the poison- 
ing of the water resulted from either parsimony or negli- 
gence on the part of a water company they would be 
morally guilty of manslaughter; but it is very seldom 
indeed that either parsimony or negligence leading up to 
a sacrifice of human life, can be brought home to any of 
our water companies, and we are disposed to believe that, 
upon the whole, the assertion that they do the best they 
can is, in a measure, well founded and sincere. The entire 
question of supplying water to large communities is sur- 
rounded with difficulties, and has enlisted the attention of 
very able men during the last few years, without producing 
any very satisfactory result. Nearly every large town in the 
kingdom has either adopted, or is about to adopt, or is con- 
sidering the advisability of adopting, an efficient system 
of supplying its inhabitants with pure water in abundance, 
But there is still the greatest possible diversity of opinion 
manifested, even as regards the bare principles on which 
water should be collected, stored and supplied. In the 
case of the metropolis the question has given rise to some 
of the grandest engineering schemes of the day—schemes so 
magnificent, indeed, in the reform they would effect and 
the expenditure which their authors contemplate, that we 
stand appalled and do nothing. Mr. Bateman proposes 
that we should go to the sources of the Severn for a 
supply; Messrs. Hemans and Hassard suggest the West- 
moreland lakes; Mr. Bailey Dentou sees in the sources of 
the Thames a better fountain-head fon the mains of London; 
Mr. Remington suggests that we should go to the Derbyshire 
and Staffordshire hills; while Mr. Telford MacNeil proposes 
that Bagshot sands should be converted into a vast bed 
through which Thames water may be filtered for use. The 
good and bad points of many of these schemes have already 
been fully discussed in our pages, and we shall not now 
consider them; but that so many schemes should have 
been proposed—and those we have just narrated do not 
represent all that have been placed before the world of 
London by any means—is excellent evidence that nothing 
but a radical change on existing arrangements can effect a 
thorough improvement—the only improvement which can 
satisfy the wants of the age—in the water supply of such 
human hives as London or Liverpool. 

What precise form this change should or may take we 
cannot at present say; we can, however, point out one or 
two of the principal features which it should embody. It 
is absolutely necessary in the first place, that the water 
supplied for drinking and personal ablution should be 
very pure. It should also be abundant for those purposes, 
and cheap. In order to satisfy these conditions it appears 
thatnot only should the water be kept pure up to themoment 
it enters the mains and service pipes, but that the watgr 
and gas pipes should be completely separated; and it will 
possibly be found in the long run the best plan to leave 
the existing means of supply as they are, and to supple- 
ment them by a separate service for the purest water only. 
This plan no doubt entails difficulties and is open to objec- 
tions, but it must be borne in mind that we do not want 
purer water than what we have to wet our streets or to 
flush our sewers; that a supply for personal consumption 
could be laid on through comparatively small mains and 
service pipes; and, finally, that it matters little how pure 
the water we use may be at first if we pass it through 
mains imbedded in soil steeped and saturated with the 
products of the destructive distillation of coal. Our 
readers may possibly underrate the harm thus wrought. 
Let us quote Mr. Mylne, engineer to the New River 
Company, on this subject :—“ Very serious inconvenience 
is caused by the gas getting into the water pipes. . . . 
It is a very frequent occurrence when there are competing 
companies; I believe the joints of the gas pipes are very 
badly made. The whole of the earth in some of the 
streets in which the pipes are laid is so charged with gases 
that within the boxes of the fire-plugs, if they are covered 
over in the evening, the vapour collected in the last twelve 





hours will ignite in the morning. . . . Instances have 
occurred where lights being applied to our water pipes 
the gas has ignited as if the pipe were a gas pipe.” Need 
we use further arguments to prove that gas-contaminated 
earth contaminates the water led through it in cast iron 
pipes? It will be asked “ How can the gas get in?” If 
vur readers will turn to our last impression they will find an 
account of some curious experiments bearing on the 
absorption of gases by metals, which may tend to clear 
up the question. 

We require, then, to provide an efficient means of dis- 
tributing water without contamination; how this may best 
be done we shall probably consider in a future article. We 
must also find a pure source of supply, and this is tanta- 
mount to saying that we must go far inland, and take 
rivers at their very source before they have undergone any 
contamination. This entails an enormousoutlay for reasons 
too well understood to need explanation here; and, after 
all, it is not quite certain that we should even then receive 
uncontaminated water. A scheme has been recently pro- 
posed by Mr. Ormsby, C.E., which embodies the principle 
of going direct to the clouds for our source of supply in- 
stead of seeking it in rivulets and brooks. The entire idea 
is so original, and in many respects so carefully thought 
out, that, even if we considered it utterly impracticable, 
which we do not, it would deserve some notice at our hands, 
and we shall therefore place its main features before our 
readers as brietly as possible, referring them to a pamphlet, 
published by Mitcham of Parliament-street, for further in- 
formation. 

Mr. Ormsby starts with the theorem that all water which 
has been absorbed by earth or passed through strata of any 
kind is practically rendered impure, and therefore unfit for 
the supply of towns. To overcome this difficulty he pro- 
poses to construct special non-absorbent beds or surfaces; 
the rain falling on these would be immediately carried off 
by suitable pipes to underground reservoirs, from which it 
would be conveyed to the town or city. His proposal in- 
cludes three methods of const ructing the collecting surface. 
According to one, light glass ré vofs would cover in a iryve sur- 
face, the rain falling on the roof would be used to supply 
towns, while the land beneath would be placedat the disposal 
of market gardepers—for a consideration of course. ‘Vo us 
this scheme appears to be utterly impracticable save ou 
the very smallest scale. The cost of constructing and 
keeping a glass roof of some hundreds of acres in extent in 
order would be enormous, and we do not think that market 
gardeners would be willing.to dispense with even a con- 
siderable portion of the water which should, but would not, 
reach their plants. It is fair to Mr. Ormsby to say that he 
does not seem to attach much importance to this idea. 
According to his second proposal the catch works would be 
constructed as follows:— 

After fixing upon the site of the intended collecting surface, I 
coustruct the reservoirs of stone, brick, concrete, and cement, Ac., 
according to the description of material most available; I then 
luy down a longitudinal pipe, running through and under the 
centre of each collecting surface and terminating in the receiving 
reservoir, The arrangement of the collecting surfaces may be 
illustrated by a chess board, where each square would represent a 
collecting basin, the centre of which would be about 2ft. lower 
than the sides. The lines between those squares would represent 
walls i2in, thick, built about 2ft. high,* and filled in behind with 
earth to such a height as to admit of a bed of concrete 1ft. thick 
being laid upon it, so that its upper surface may be in a true right 
line between the inner edge of the wall and the centre of the basin, 
Upon this bed of concrete I propose to lay Bangor, or other 
equally good and durable slates, set in cement, and when this is 
done, the waterworks are completed, so that the entire rainfall 
will immediately tlow off into the central pipe or chamber which 
communicates with the receiving reservoir, into which the rain- 
fall will thus be conducted almost as soon as it touches the non- 
absorbing surface of the collecting ground. 

The third plan is a combination of both the preceding, 
and is objectionable just in proportion as it takes its cha- 
racter from the glass roof scheme. 

Mr. Ormsby goes into calculations which appear to be 
correct and reasonable, to show the area required, Thus, 
to supply a garrison of 3000 souls in Ceylon, where the 
rainfall each year averages 764in., and allowing two gallons 
per head, one and-a-half acres of collecting area would suf- 
tice, while for London some 3000 acres would be required. 
There is certainly nothing impracticable in Mr. Ormsby’s 
second scheme, and we can hardly doubt that the main ob- 
ject of any improvement on existing arrangements would be 
satistied, that is to say, the water supplied would be pure. A 
great deal can no doubt be urged against the scheme, but 
this holds true of every scheme for supplying London with 
water yet brought forward, and Mr. Ormsby’s ideas have 
quite sutlicient merit to entitle them to careful con- 
sideration. 

THE STABILITY OF SHIPS, 

Tue Chief Constructor of the Navy is happy in the 
possession of friends who watch so carefully over his repu- 
tation as a naval architect, that they hasten to defend it 
before it is attacked. They are so jealous of his fame that 
they cannot bear that even a plain statement of facts should 
be made public, because forsooth they perceive in such state- 
ments imputations on his skill and his abilities which no 
one else can discover. A notable example of the operation 
of this system of defence, essentially and inetfably weak, 
has recently come under our notice. in THe Encineer for 
May 17th we published an article on “Our Tronclads,” in 
which we quoted at some length from the opinions ex- 
pressed by the admirals in command regarding the per- 
formance of the ironclad fleet which faced the stormy 
Atlantic during the autumn of last year We stated that 
all the ships in this fleet, with one exception, rolled ex- 
cessively in a heavy sea; and we adduced passages selected 
from the ofticial reports as the sources from which we 
derived our information. We pointed out that we must 
not hastily condemn our ships on this account, as they 
were not worse than those of our good neighbours the 
French; and we argued that we had one ship—the 
Achilles—which was comparatively steady, and that in 
such a fact we were supplied with sufficient evidence that 
it was possible to build ships in future which would be 


* These walls may be dispensed with where the filling is sound and fit to 
support the concrete. 
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far better than existing ironclads. In all this we said 
not one word in opposition to the facts placed before us by 
the reports of the Admirals, nor one which could be con- 
sidered as reflecting on Mr. Reed’s abilities. We did not 
even state that the Achilles had been built from the 
designs of Mr. Watts, so desirous were we of avoiding 
what might have been construed as unkind comparisons. 
We did, however, quote from the reports to prove that the 
Bellerophon was not a remarkably handy ship, and this 
we did simply because the Bellerophon is in almost every 
respect an experimental vessel, put before the world by 
Mr. Reed’s friends, with or without his consent, as being 
the embodiment of certain valuable principles hitherto 
disregarded in the construction of ironclads, aud therefore 
herself the best ironclad in existence—an opinion in 
which we do not concur to the fullest extent. Everything 
connected with her performance is interesting, and we 
quoted as fully as our space would permit such passages 
contained in the reports as appeared to us to apply particu- 
larly to this vessel and not to other ships in the squadron 
of which she formed a part, more or less nearly resembling 
her in size. Mr. Reed’s friends have found our plain 
statement of truths unpleasant, and certain charges of dis- 
honesty of intention have been most unwarrantably brought 
against us in the columns of a journal, apparently devoted 
to the somewhat difficult task of reconciling the slight 
differences of opinion as to the construction of sea-going 
ironclads entertained by Mr, Reed and Mr, J. Bourne; and 
to defending both from all criticism on a principle for 
which the American press has long been famous. 

Mr. Reed’s advocate first asserts that we drew a com- 
parison between our old wooden ships and our modern 
ironclads in the matter of rolling, to the disparagement of 
the latter. To merely state, as we do, that the institution 
of such a comparison formed no part of our intention in 
writing the article in question, may possibly amount to 
little. But the fact that there is not a single phrase in that 
article, from one end to the other, which even suggests 
such a comparison, is conclusive evidence that no com- 
parison was meant. We do not deal in implications, we 
speak out; and had we intended to assert that our ¢ ‘hannel 
fleet rolled more than our old frigates or line-of-battle 
ships, we should assuredly have done so in terms which 
would admit of no other construction. We have not 
instituted any such comparison as yet, nor shall we here, 
because it would hardly prove worth while, inasmuch as 
the naval architect has difficulties to deal with in design- 
ing ironclads which were unknown in their practical opera- 
tion when our old wooden ships were built. 

We are asked, “ When will scientific journalists learn 
that in naval architecture steadiness is not synonymous 
with stability, and that steady ships have small stability, 
while very stable ships must roll/” We trust it will be 
some time before scientific journalists deserving the name 
learn to endorse views so erroneous. By stability is 
invariably meant what a sailor terms “ stiffuess”—the 
power to carry sail without oversetting; and by steadiness 
is meant freedom from roll. Now, in point of fact, 
although we have such a definite statement as that we have 
quoted, to the contrary, it is perfectly well known by those 
who have given the subject attention—and probably by 
no one better than by Mr. Reed—that steadiness and 
stability may or may not co-exist in a ship, according as 
certain conditions are or are not present; and it is quite 
possible that of two ships having precisely the same 
measure of stability, the one may roll much more deeply 
than the other, a fact proved daily by practical demon- 
stration. No intimate and invariable relation exists 
between steadiness and stability, and the most that can be 
said on the subject is that many of our ironclads are 
very stiff but roll heavily, while, on the other hand, we 
find in the Achilles for example, an admirable proof 
that it is quite possible to combine stiffness and ab- 
sence of rolling in the same ship. That the Achilles 
probably the steadiest ironclad in ow posses- 
sion we have already quoted Admirals Yelverton and 
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Warden to prove. It therefore only remains for us 
to show that she can carry sail well to demonstrate 
our proposition. Admiral Yelverton says of her: — 


“Her power of going to windward in a breeze when her 
propeller is disconnected is astonishing, and her stability 
very great. . . . She combines sailing, fighting, and 
steaming qualities such as none of the others possess.” 
This is tolerably conclusive evidence, we think, that in the 
Achilles, at least, stability and steadiness are practically 
combined; and we can adduce still further testimony to a 
fact the importance of which to the further development 
of our naval strength cannot easily be over estimated. 
Experience has proved that the best area of canvass that 
a sailing frigate can spread is about 37 to 40 square feet per 
square foot of immersed midship section. Mr. Scott Russell 
—and we cannot have a better authority on such a subject 
—stated two years ago, before the Institution of Naval 
Architects, that he had made calculations from which he 
deduced that the Achilles possessed quite sufticient stability 
to carry a spread of 40ft. of canvass per foot of midship 
section; or, in other words, as much as any of our old 
wooden ships; and Admiral Yelverton admits that, if 
necessary, she could in common with the other ships of 
the squadron, carry more sail than she does now. 
The Achilles thus constitutes an existing example 
of acombination of stability and steadiness which flatly 
contradicts the assertion “that steady ships have smail 
stability, while very stable ships must roll.” We have 
said sufficient, we think, to prove that it is quite possible 
to build an ironclad which will be quite stiff enough under 
sail to beat the greater number of our existing war ships, 
while in steadiness she will be immeasurably their 
superior. , 

ut even if it were true that stability and steadiness 
were incompatible with each other, it would not follow 
that we should give up all the latter to secure a good deal 
of the former. Admiral Halstead once said, speaking of 
the stability of the Achilles, “ Many years ago we filled the 
whole navy with a class of ships whose stability was per- 
fect in a very great measure as far as resistance to the 
pressure of canvass was concerned—I am speaking of its 





statical power, that is to say in smooth water; but as soon 
as ever these ships got into a seaway or any swell they were 
impossible ships to fight.” Is it not just possible that re- 
cent additions to our navy manifest a tendency to repeat 
what was really an enormous blunder ? 

We shall only add that, while we have now and have had 
no intention to convey the impression that the Bellerophon 
is not an efficient man-of-war, neither can we find in any 
of thé reports of her performance evidence going to prove 
that she possesses any marked superiority over other ships 
even When under steam. As regards her speed Admiral 
Yelverton classes her below the Lord Clyde, and on a par 
with the Ocean and Caledonia, both old ships converted. 
On the measured mile, although a far smaller ship than 
the Achilles, the latter, with 5722-horse power, attained a 
speed of 14°322 knots, giving a constant of 230°1, while 
the Bellerophon, with 5966-horse power, attained a speed 
of 14°227 evnd her constant amounting to but 165°9. 
As regards her power of turning, she manifests no appre- 
ciable superiority over the Ocean or the Pallas. She 
occupied, in smooth water, 4 min. 10sec. in describing a 
circle of 559 yards, while the Ocean occupied just 47 sec. 
more in performing a circle of but 480 yards; and the 
Pallas got round in 4min. 24 sec., and 573 yards, In 
other words, she is very little if at all quicker in her 
evolutions than other ships of about the same length. She 
requires fewer men at the wheel, indeed, because she has a 
balanced rudder, which is not an invention of Mr. Reed’s; 
but to this rudder Admiral Yelverton attributes defects in 
her performance under sail which will probably lead to its 
being removed and replaced with an ordinary rudder. 

Just so far as such facts as these justify us in stating that 
the Bellerophon is not a peculiarly successful specimen of 
naval architecture, and no further, we condemn her. We 
fully recognise all that Mr. Reed has done to improve the 
English navy. We have never written one line tending 
to prove the contrary, but we can assure Mr. Reed’s 
friends that no amount of that aluse which they appear 
disposed to heap upon this journal will lead us to accept 
as correct an exaggerated estimate of his abilities; nor will 
it induce us to refrain from that legitimate criticism of his 
designs which is founded on the opinions and reports of 
naval officers as competent as himself to judge of the good 
and bad qualities of an English man-of-war. 





“LA REYNE LE VEULT.” 

THE most imposing—and we would have added, but for its 
savouring of treason or disloyalty, the most amusing—proceed- 
ing in connection with Private Bill legislation which has occurred 
during the week was that when the announcement of the Royal 
assent was given by commission to a batch of fifty-nine gas, 
water, road, bridge, railway, and miscellaneous bills. Visitors to 
the Houses on Friday last had an inkling that something unu- 
sual was impending, in their being stopped from crossing the 
octagon hall which lies midway between the two houses. The 
order “ hats off” preceded the procession of the Right Honourable 
the Speaker of the House of Commons, attended by the Usher of 
the Black Rod, his various satellites, carrying the thing Cromwell 
called a bauble, their swords, staves, and the Speaker's train. 
The officials were followed by a small ruck of honourable mem 
bers of the Commons House. Following up the procession we 
entered the gorgeous chamber in which the Peers meet in solemn 
conclave, Very few “seigneurs” or “communes” were present. 
Among the Lords we noticed Lords Westbury, Cranworth, and 
one or two others. The Attorney-General was also present, 
among the Commoners behind the bar. The Speaker takes his 
place in a box near the entrance to the house, and is flanked on 
each side by an official wearing small clothes, a sword, a court 
coat with peaked sham pocket lids, and, failing a real pig-tail, a 
rosette of black ribbon where the end of the pig-tail ought to be. 
The Speaker and his attendants stand during the ceremonial, and 
the right hon. gentleman’s position reminds us of a prisoner in 
the dock under double guard. At very near the extreme oppo- 
site end of the room, that is immediately in front of the throne, 
three personages who present quite a striking appearance. 
The Speaker is “ upstanding and uncovered,” (as the Odd-Fellows 
say), excepting by his official wig, but the other three officials 
are seated and covered in a remarkable manner. They have each 
wigs and cocked hats. The central personage, the Lord Chancellor, 
hasathree peaked hat of the court coachman pattern, his henchmen 
—the Earl of Cadogan and Lord Colville of Cubross—have two 
peaked cocked hats more in the gendarme style. The three noble 
lords wear their scarlet robes, with ermine collars, and ermine 
bars down the front of their robes, in accordance with their re- 
spective dignities. The get up of Foresters for a grand gala is 
often ridiculed by writers in the newspapers, who pronounce 
the officers of the order “guys.” That may be, but each of the 
principal characters in this scene is every inch a lord, and we 
must believe that he looks a lord and not aguy. It may reason- 
ably be expected that the noble lords have a substantial and 
handsome honorarium for their admirable support of the royal 
dignity. About midway in the chamber, between the Lord 
Chancellor and his supporters, and the Speaker and his sidesmen, 
the “Clerk of the Parliaments,” Sir John Shaw Lefevre, and the 
“ Reading Clerk” of the Lords, the Hon. Slingsby Bethell, take 
their places. Mr. Bethell reads the Royal Commission. The 
manifestations of respectful loyalty made by the noble lords 
furnish a touching sight. As the names of a succession of “ right 
trusty and well beloved cousins and counsellors” are read over 
first the three peaked hat is lifted with ineffable grace, then one of 
the two-peakers salutes, and next the other; after which the 
three noble lords, at the mention of each name, salute in the 
manner of file firing. When the commision has been read, Mr. 
Bethell reads the titles and objects of the bills to which the 
royal assent is to be given. At the end of each reading the 
clerks bow to the lords, assuming them to be invested for the 
nonce with royal dignity. Sir John then turns towards the 
Speaker, as representative of the Commons, and in a solemn voice, 
and with a somewhat severe manner exclaims, “ La Reyne le 
veut !” or “le veult” as it caught our ear. This oft-repeated 
declaration the Speaker listens to without wincing. Sir John 
then goes to the right-about-face, and the two honourable 
clerks make another obeisance to the throne. Another title is 
read and the bowing is repeated de capo, with a profuse- 
ness fitted to charm the heart of a Sir Andrew Macsycophant. 
There are other quaint scraps of old Norman French introduced 
into the royal assent ceremonial, and there had need to be for 
variety’s sake, for it must be confessed that it is slightly tedious 
to hear “ La Reyne le veult’” declared in the same tones fifty-nine 
times in about twenty-nine minutes, and rather distressing to 
witness those two respectable gentlemen making 236 bows in 
connection with a parcel of sewage, gas, water, and other bills. 

In connection with these antiquated forms, which are gra. 


are 





dually passing into disuse, it may be mentioned that, when a 
bill is passed by the Commons, the Clerk of the House writes 
upon the top of it, “Soit faitte leux seigneurs.” When the 
Lords make amendments the bill is returned with endorsement 
signed by the Clerk of the Parliament, “A ceste bille avesque 
des amendmens les seigneurs sont assentus,” When it is sent 
back with these amendments agreed to, the Clerk of the House 
of Commons writes, “A ces amendmens les communes son 
assentus.” If the amendments are not agreed to reasons are 
stated, or a conference is demanded. The assent to a money bill 
is given in homely hobnobbing terms, “La Reyne remercie ses 
bon sujets, accepte leur benevolence, et ainsi le veult.” If the 
royal assent is denied the promoters of the bill are let down 
gently by the announcement, “ La Reyne s’avisera.” 

Old Noll, alias the Lord Protector, gave his assent to bills in 
plain English during the Commonwealth, but the Restoration 
restored the old form. In 1731 an Act was passed that the pro- 
ceedings in courts of justice should be conducted in English, but 
little alteration has taken place since then in the old forms of 
Parliament. 





ON MECHANICAL PUDDLING.* 

THE author commenced by stating that during the last few 
years various attempts have been made to apply machinery to the 
purpose of puddling iron, by adapting it to the ordinary puddling 
furnaces, when it is made to do the heaviest portion of the work, 
but leaving the workman to exercise his skill in guiding the tools, 
and in working and finishing the heat much asin the old way. 
Special machinery for this purpose was invented and first used, 
the writer believes, in France. In England, although the 
machines were somewhat simplified, and rendered as perfect as 
machinery of the kind can well be made, they have not met with 
much favour, and very few are now at work. These machines 
have not received the attention and encouragement which in the 
writer's opinion they deserve. He then noticed Messrs, Walker 
and Warren’s plan of making the furnace a rotating cylinder, and 
Mr. Took’s modifications of the same idea, stating that he appears 
to have been the first to succeed in producing puddied balls 
without the intervention of manual labour. 

Some years since Mr. Menelaus commenced a series of experi- 
ments on mechanical puddling, taking the above idea of the 
horizontal cylindrical vessel as the one most likely to fulfil all the 
conditions which he held to be essential; and the purpose of the 
paper was to detail the amount of success achieved, and more 
particularly the many grave difficulties that had been met with, 
some of which have not yet been overcome. 

Having arrived at the conclusion that the horizontal vessel was 
the best, the next step was to adopt the best form. In designing 
the experimental vessel, the writer took as a guide the internal 
area of a common puddling furnace at the bridge and flue; and 
made a vessel which when lined should have openings at the ends 
about equal in area to those of the common puddiling furnaces. 
The middle diameter and length of the vessel were such that a 
heat of 5cwt. or 6cwt. could be worked withvut boiling over. 

The vessel is made of three-eighths of an inch boiler plates, 
with covering strips over the joints. Its entire length is 8ft. 2in., 
and the greatest diameter is 5ft. 9in ; the diameter of the shell 
at the flue end is 2ft. 4in., and at the bridge end 2ft. 10in. 
The vessel is divided vertically into two halves, which are 
joined by strong angleirons. On the bridge end of the 
vessel is shrunk a strong wrought-iron hoop, 6in. wide by 
2in. thick; and upon the flue end another wrought-iron hoop 
is fixed, of the section shown; to this hoop is bolted the 
spur wheel whereby the vessel is driven, which is put on 
in two pieces and fastened by bolts, as shown in the drawing. 
The hoops at the ends and the edges of the middle angle-irons are 
turned up true in the lathe. The vessels are all made to a gauge, 
so that any vessel will work in any set of bearings. Two trunnions, 
are fixed to each vessel for the purpose of lifting it out of its 
bearings, and also for tipping it; these trunnions are tirmly rivetted 
to one of the middle angle-irons, and are fixed as nearly as possible 
in the centre of gravity of the vessel when lined. After com- 
pleting a series of experiments with a single vessel, a forge con- 
taining eight working vessels of slightly modified form was 
designed, one half of which was erected, with the charging and 
tipping arrangements, a steam hammer for working the balls, and 
a steam crane for lifting the vessels. With these four vessels a 
large quantity of iron has been made and a great number of 
experiments tried. 

The arrangements were illustrated by elaborate drawings. 

The vessels are arranged in pairs, each pair being worked by a 
small 8-inch cylinder engine. They are driven by spur gearing, 
and either vessel may be disengaged independentiy of the other 
by sliding its driving pinion out of gear. When at work each 
vessel rests upon friction wheels of large diameter. 

The chief difficulty in puddling in revolving vessels is to get a 
lining which will withstand the chemical action of the melted 
metal and cinder, and the mechanical action of the iron from the 
time it comes to nature until it is balled up. The successful use 
of ‘‘ganister” for lining the Bessemer converting vessels led the 
writer to try this substance, and the vessels were in the first place 
lined with ganister rammed in in thesame way as in the Bessemer 
converters. The linings of ganister stood on the whole very fairly, 
but the iron produced was cold-short ; and although various de- 
vices were used to get over this grave defect they have not been 
entirely successful. Various linings have been tried, indeed al- 
most every likely substance, and some of them in various forms. 
One of the most successful was what is known as “ titanic ore ” 
from Egersund in Norway, introduced to the writer's notice by 
Mr. Riley. This substance was used in solid blocks in its natural 
condition, and also finely ground, tempered, and rammed in the 
same way as the ganister linings ; it stood very fairly, particularly 
in solid blocks, and the iron produced was of a better quality than 
with the ganister lining, being less cold-short, and also free from 
red-shortness when properly treated in the furnaces. 

Some of the substances tried for lining, from which better re- 
sults might have been expected, failed signally; in this class were 
** bulldog ” and ‘* puddling ore,” 

It was observed that with the natural draught through the vessels 
the action produced on the charge by the oxygen of the air was 
not so marked and effective as in ordinary puddling furnaces ; 
which was easily accounted for by the form of the vessels, the iron 
not being sodirectly exposed to the action of the air passing through 
the furnaces. To remedy this defect, blast was introduced at the 
fire-grate end and made to impinge upon the surface of the charge. 
This had a marked effect in improving the quality of the iron ; it 
removed a greater portion of the impurities, and as a consequence 
produced a cinder richer in iron and more closely approximating 
to that of the ordinary puddling furnaces. 

Although the quality of iron produced was not altogether satis- 
factory—and this is the great difficulty still to be solved—the 
quality was wonderfully umform : there was no bad puddling in 
the ordinary sense, the iron being perfectly and uniformly worked. 

Mr. Menelaus concluded by stating that there appears to be no 
commercial question at the present time of so much importance 
to the world at large as that of cheapening the mode of purifying 
crude iron. At present this is effected by such a combination of 
high skill and severe manual labour as can only be purchased at 
great cost; and this cost will doubtless go on increasing, unless 
something is done to lighten materially the labour of the puddler 
and so render his occupation more endurable. In England it may 
be said that the extension of the iron manufacture is limited by 
the supply of labour in this particular branch; and there are 
serious doubts whether under any circumstances the supply will 
keep pace with the demand. 


* Abstract of paper by Mr. William Menelaus, of Dowlais Ironworks 
Merthyr Tydvil. 
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THIS governor, which we illustrate above, and which was 
designed by Messrs. Farcot and Sons, is fitted on board the French 
Government steamer Hamelin. It consists of four balls, }, b', Xc., 
which are connected by means of the arms d, d, c, c, with the 
sliding collar f. The upper balls are made somewhat heavier than 
the lower pair, in order that the extra weight may act as a counter- 
poise to the weight of the attachments. The centrifugal force is 
counteracted by a spiral spring fitted with accurate adjustments. 
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The collar f is fitted with two cams gand# The shape of the 
cam g is shown in the sectional plan, and the point of the cut-off 
of the steam depends upon the action of this cam upon the 
| tappet 3, from which the motion is transmitted to the valve gear 
through the frame /, and the flexible cord shown by dotted lines in 
| the front elevation of the cylinders. The throttle valve is worked by 
| the cam i, which acts on the tappet ¢, also attached to the spindle ). 
The amount of opening of the throttle valve depends upon the 


GOVERNOR. 


BY MESSRS. FARCOT AND SONS, ENGINEERS, ST. OUEN. 


diameter of that portion of the cam i which acts against the 
tappet. An air cylinder / is adapted to the base of the governor, 
in which works a piston attached to the sliding collar f. This 
piston is for the purpose of preventing the too rapid revolution of 


| the balls, and the set screw x, inserted in the passage p, serves to 


regulate the discharge of the air from one side of the piston to 
the other, and by this means the space, and consequent position, 
of the ball is regulated. 
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THE accompanying illustration represents one of the two boilers 
exhibited by Messrs. Farcot and Sons of St. Owen, and which are 
constructed after a system introduced by that firm. It will be 
seen from the engraving that the boiler consists of two chambers 

laced one above the other and connected by waterways. The 
Geer chamber contains the fire grate and tubes, and is so con- 
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structed that they may be drawn out for the purpose of cleaning 
them. The small rollers v and x are intentod as supports to the 
tubes and grate when so removed. The whole boiler is surrounded 
by a casing of iron plates strengthened with angle irons, and 
which casing forms an external flue for ecu:lucting the heated gas 
from the lower boiler to the chimney, 








Gas Furnaces.—The Monk Bridge Forge Company are extend- 
ing their premises, and among other things they are laying down 
an extensive system of gas furnaces for pot steel melting. We 
rather wonder that this class of furnace is not more extensively 
employed than it is for the above named purpose. 

NEW APPLICATION OF Mica.—Mica, or Muscovy glass, as it issome- 
times called from the fact of it doing the duty of window glass 
in many parts of Russia, has lately been proposed by M. Pucher 
as a material well adapted for the decoration of numerous indus- 
trial products. The thin discs, almost films, into which this sub- 
stance can be split, are first treated with concentrated sulphuric 
acid, which thoroughly cleans the surface, and prepares it for the 
silvering which is effected in the usual manner. Its extreme flexi- 
bility admirably suits it for being laid on curved surfaces, but this 
property can be considerably diminished by heating it to redness, 
at the same time that a sort of irridescent quality is bestowed upon 
it. When viewed by reflected light it has all the appearance of 
frosted silver, and when by direct rays it exhibits a number of 
grey streaks, disappearing into opacity when a number of discs 
are superimposed in succession. In using mica for inlaying pur- 
poses, it should be cut to the necessary dimensions before under- 
going the operation of being heated. A very pleasing effect is 
produced by covering a coating of fresh glue with small pieces of 
inica and afterwards varnishing the whole, and the results may be 
varied by using fine powder of the same substance instead. Accord- 
ing to M. Pucher a very beautiful silver ink may be produced by 
mixing fine powder of mica with a solution of gum-arabic. 

DRAWING UPON AGATE.—The peculiarity of agate in presenting 
somewhat fantastic representations of landscapes and various 
geometrical combinations is well known to the mineralogist, and 
has gained for them the various names of fortifications, landscapes, 
cats’ eye, and other appellations having reference to the particular 
feature embodied in each especial variety. At present it appears 
that these mineralogical freaks of nature can be artificially imi- 
tated with the greatest facility and in different colours. The 
process consists in first obtaining a well polished stone, and tracing 
the design upon it with a goose quill dipped in a pretty strong 
solution of nitrate of silver (lunar caustic), and then exposing it 
to be dried by the heat of the sun. Before the sun acts upon it 
the lines are of a brownish tint, which gradually changes to red 
as the drying becomes thoroughly accomplished. By mixing with 
the solution above mentioned about 10 per cent. of soot, and the 
same proportion of tartrate of potash a greyish known colour is 
obtained, and a beautiful violet is produced by adding to three 
parts of the nitrate of silver solution one part of alum. An opaque 
white is given by the cmployment of nitrate of bismuth. All 
these colours and tints resist wet and the ordinary atmospherical 
influences, and can only be radically obliterated by submitting the 
stone to the action of an intense heat. They temporarily disappear 
when acted upon by concentrated acids, but after the agate is 
washed, they reappear on being again submitted to the warmth of 
the solar rays, 
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WE give above engravings of the portable oven introduced 
ashort time agoby Mr. A. M. Perkins, as an improvement on the hot 
water ovens long manufactured by the well-known firm of which he 
isa member. These ovens have already been approved and adopted 
by our own War Department, and since the exhibition of the oven now 
in Paris an important order for thei has been given by a foreign 
Government, and the attention of the French Commissariat De- 
partment is now directed to then by the Emperor himself. The 
mode of conveying heat from the fire into the body of the oven is 
decidedly original, and as the entire apparatus, as in the case of 
the portable, and the very similar stationary oven are of iron, their 
description will probably be interesting to others besides those 
for whose use they are more especially intended. The principal 
object of the inventor has been to dispense with the use of 
numerous joints which were necessary in the hot-water oven, and 
for this purpose he has substituted for the continuous circulation 
principle a set of simple butt-welded boiler tubes, each perfectly 
separate in its operation and hermetically sealed at each end. 

A carefully ascertained quantity of water is introduced into each 
of these tubes previous to closing it, and it is by the continuous 
evaporation of this water that the heat is transmitted from the 
fire to the oven. As will be seen in our engravings the fire is made 
at one end of the oven ina fire box of Stourbridge ware; the lower 
range of tubes passing under the bottom plate of the oven, have 
their ends projecting a few inches into the fire place, and in fact 
form the fire-bars; the upper range have about an equal projection 
over the fire, and the smoke passes amongst them on its way to the 
chimney; both ranges of tubes are given a considerable slope 
towards the fire so as to provide for the return of the water, which 
is being continuously but very slowly condensed in the oven, as 
the steam imparts to it the heat it brings forward from thefire. The 
casing of the oven is double, the space between them being filled 
with non-conducting material. The stationary ovens are of cast 
iron, and peat or other substances are used for the non-conducting 
envelope, but in the case of the portable oven the double casing is 
of sheet iron, and the filling material is vegetable black, of which 
only 40 1b. are required to fill the space of 3in. thick encircling the 
entire oven, and so completely intercepting the heat that when the 
enn or na is 450 deg. inside the outer surface of the oven is 
absolutely cold. 

Our engravings show a side elevation of the portable oven and 

ti of the stati one, which, however, in all essential 
particulars except the supporting pillars are also correct sections 
of the portable. The hood-like projection at the fire-door end of 
the portable oven is only a boiler placed around the chimney for the 
assistance of any other cooking operations in the camp. As may 
be supposed the economy of fuel in these ovens is very great, the 
Deputy Commissary-General, War Department, states that whilst 
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‘the common oven for a given quantity of bread required 224 Ib. 
of coke to heat it, Mr. Perkins’ oven only used 56 lb. for the same 
quantity. Scarcely anything can be more conclusive of its economy. 





the oven exhibited, do not fail to attract general admiration. 





INSTITUTION OF MECHANICAL ENGINEERS— 
PARIS MEETING. 

In this impression we give abstracts of four of the 
papers read before the Institution of Civil Engineers at 
Paris during the week. Although the papers in full have 
been placed at our disposal, we have been requested only 
to publish abstracts. e papers in their complete form 
will appear in the “ Transactions” of the institution. 


ON THE VENTILATION OF PUBLIC BUILDINGS. 
By GENERAL Morin. 


occupants, and by the accumulation of the products of combustion 
from artificial lighting; and the writer has been led by his own 
observations and the considerations of the results obtained by 
others to the following conelusions as to the principles on which 
the ventilation of buildings should be based 

First— Ventilation ‘consists in getting rid of all vitiated air 
and replacing it by fresh air. 

Secondly —The principal object of ventilation is to get rid at 
once of vitiated air. It ought to be removed in general from 
the point nearest to the place where the vitiation takes place, in 
order to prevent any further diffusion into the room; and on the 
contrary fresh air ought to be introduced at the point furthest 
removed from the occupants of the room. 

Thirdly—The different arrangements that proceed by suction, 
when well proportioned and well carried out, are more effectual than 
those whi 
latter do not in every instance and at all times ensure the vitiated 
air being uniformly and continuously expelled. 

Fourthly—The quantity of fresh air required, whatever may be 
the height from which it has to be drawn, and whatever the quantity, 
can be obtained by suction alone, and without the aid of any blowing 
apparatus, by giving to the inlet openings for the fresh air sufficiently 
large dimensions, and by suitable arrang t. 

Fifthly —Suction can easily be obtained either by means of the 
ordinary open fire-places with chimneys, or similar heating apparatus, 
or by means of special fire-places placed at the bottom of the 








The workmanship, and we may say the symmetrical appearance of | 


THE renewal of air in buildings is only rendered necessary by the. 
vitiation resulting from the respiration and exhalations of the | 





depend exclusively on blowing in the fresh air, as the | 


exhausting flues and acting as auxiliaries when,the rooms are large. 
The air to be removed ought to flow towards the bottom of these 
fire-places, and wherever possible by means of special air flues 
leading from openings close to the sources of vitiation. 

Sixthly—Ventilation by suction by means of fireplaces and 
chimneys can be adapted to the proportions and arrangements of 
every kind of room, as it resembles the ordinary and natural venti- 
lation of rooms, and the volume and temperature of the fresh air 
supplied can be varied as required. It only requires the construc- 
tion at a small expense of fireplaces with their chimneys, and of 
air flues, which when once constructed cost but little to keep up; 
and also the regular feeding of the fireplaces, which any common 
attendant is competent to do. On the contrary, ventilation by 
means of blowing or other mechanical apparatus necessitates, 
besides the flues and chimneys common to both systems, the 
addition of blowing machines and engines with special air passages, 
special artisans, engineers, and firemen, and involves an extra cost 
for keeping up. 

Seventhly —In hospitals with several storeys, the blowing-in 
system does not afford the same guarantee as that of suction 
against the diffusion of the vitiated air from one room to another 
through the openings of the discharging flues, when it happens that 
the pressure and movement of the air of the room is disturbed by 
the opening of doors and windows. 

Suction produced by simple fireplaces and chimneys, with 
sufficient area of opening for allowing the fresh air to replace the 
vitiated air, and without any mechanical apparatus, is consequently 
the most desirable means in the writer’s opinion for effecting the 
ventilation of buildings, except in rare casses; and where special 
circumstances may necessitate the forcing in of fresh air by 
mechanical means the action of a strong suction should also be 
added. 

The following relations between the volume and temperature of 
the air and the areas of the air flues have been obtained from 
theory and practice combined :- 

v=cv7—T)H 
Q=ca v(T—T) Hi 
In which A = sectional area of the exhausting flue. 
H = height of exhausting flue. 
T = average temperature of air in flue. 
T’ = temperature of external air. 
C = coefficient, constant for each air flue as regards 
its proportion and arrangement. 
V = average velocity of air in the flue. 
Q = volume of air per second. 

The results derived from these relations are that the velocity of 

the escaping current is proportional to the square root of the 
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excess of the temperature of the heated air in the flue over the 


external air, and also to the square root of the height of the flue 
or chimney; and the volume of air extracted is consequently pro- 
portional! in addition to the sectional area of the flue. 

The position of the openings for the admission and removal of 
the air is a point of great importance; and none of these should be 
made at the level of the floor, as is too often the case, because 
they are then exposed to obstruction by sweepings and rubbish 
from the floor. The openings for the admission of fresh air, 
whether warm or cold, should be placed near the ceiling, or at 
such a height that no person may receive the impression of a 
draught. The openings for the abstraction of the air should, on 
the contrary, be placed generally in the lower part of the room. 

The velocity of the air should continually increase through the 
several passages of the building, from its entrance to its final 
discharge, which is best effected by the use of a single shaft for 
taking off the air from the whole building; and the velocities 
should be about— 

2-3ft. to 2°9ft. per second at the entrance. 


3°3ft. to 3 9ft. = in the first passage. 
4°3ft. to 4 6ft. ws in the second passage. 
5 9ft. to 6 6ft. a in the discharging shaft. 


These speeds can be easily obtained in most cases by an excess of 
35 deg. to 45 deg. in the temperature of the discharging shaft over 
the external air, except in the case of theatres, where a ditference | 
of 95 deg. to 105 deg. is required, on account of the complication | 
of the passages. With the supply openings in the ceiling, so that | 
the air descends vertically, the velocity of the entering current 
should not exceed 1°6ft. per second ; but when the air enters at the 
sides of the room at a considerable height the velocity may be as 
high as 3°3ft. per second without causing inconvenience. The 
plan of ventilation by suction has been objected to as causing ob- 
jectionable draughts of air when doors are opened communicatin; 

with the exterior; but this sensation of draughts is got rid o 

when suitable proportions are adopted, and when care is taken 
that the passages communicating with the exterior are suitably 
warmed. The ordinary chimneys of houses produce in many cases 
a sufficient abstraction of air even without a fire, from the ordi- 
nary difference of temperature between the internal and external 
air ; and this ventilating power can easily be increased by intro- 
ducinginto the chimney a vertical pipe containing a few gas burners. | 

As examples of the current application of these principles | 
M. Morin cited the public schools of the Rue des Petits Hobles in | 
Paris, and the Lecture Theatre of the Conservatoire des Arts et | 
Metiers, and the Thédtre Lyrique, Paris, in which the principle 
of the writer's plan of ventilation was adopted; but this 
was unfortunately only partially carried out in the details, 
so that the full advantage is not realised in the results. 
The number of seats in this theatre is 1470. For the ven- 
tilation of the stage and its dependencies special means have 
to be applied by an auxiliary discharge flue above the stage, 
intended for use when required to remove any large quantities of 
smoke from extensive illuminations. 

In order that the air may be pure the inlet is made in the 
square of the Tour St. Jacques, by means of a well L14ft. dia- 
meter, communicating by a tunnel of the same area with the space 
under the theatre that is occupied by the warming apparatus and 
the mixiag air chambers. The velocity of the current in the inlet 
passage was ascertained to be 3°08 ft. per second in a special exami- 
nation that was made some years since, and the sectional area of 
the passage being 97 square feet, the volume of fresh air admitted 
amounted to 300 cubic feet per second, which was somewhat in ex- 
cess of the quantity that the apparatus was designed to supply. 
This area of inlet, however, has subsequently been allowed to be 
contracted considerably by the growth of ivy atthe entrance. The 
author then described at some length the details of the mode in 
which the air is distributed, and detailed certain experiments, the 
results of which show the satisfactory manner in which the mode 
of ventilation that has been described effects the objects intended. 








EXAMINATIONS FOR THE CIVIL SERVICE OF 
INDIA. 

REGULATIONS FOR THE OPEN COMPETITION OF 1868. * 

1. On Tuesday March 31st, 1868, and following days, an Exami- 
nation of candidates will be heldin London. Not less than 
candidates will be selected. if so many shall be found duly quali- 
fied. Of these, will be selected for the Presidency of 
bengal. [ for the Upper Provinces, and for the Lower 
Provinces, ] for that of Madras, and for that of 
Bombay.t—Notice will hereafter be given of the days and place of 
examination. 

2. Any natural-born subject of her Majesty, who shall be de- 
sirous of entering the Civil Service of India, will be entitled to be 
examined at such examination, provided he shall, on or before the | 
ist of February, 1868, have transmitted to the Civil Service Com- 
missioners, Dean’s Yard, London, 8.W.— 

(a) A certificate of his birth, showing that his age on the 
Ist March, 1868, will be above seventeen years and under 
twenty-one years ; 

(b) A certificate, signed by a physician or surgeon, of his 
having no disease, constitutional aifection, or bodily infirmity 
unfitting him for the Civil Service of India ; 

(c) Satisfactory proof of good moral character ; | 

(7d) A statement of those of the branches of knowledge | 
hereinafter emunerated in which he desires to be examined.t | 

3. In any case in which a doubt may arise as to the eligibility of 
a candidate in respect of age, health, or character, such inquiries 
as may be necessary will be instituted by the Civil Service Com. 
miissioners. 

4, The examination will take place only in the following branches 





of knowledge.*— Marks. 
Language, Literature, and History of England— 
Composition ‘ ove sed 500 
History, including that of the Laws - 
and Constitution os we 500 ( 1500 
Language and Literature ... oe 500 
Language, Literature and History of Greece 750 
2 a Rome 750 
Re -* France 375 
Ja - Germany 375 
os ee Italy 375 
Mathematics, pure and mixed see vee 1250 
Natural Science ; that is, (1) Chemistry, in- 
cluding Heat, (2) Electricity and Magne- 
tism, (3) Geology and Mineralogy, (4) Zoo- 
logy, (5) Botany 500 


*,* The total (500 marks) may be obtained 
by adequate proficiency in any one or 
more of the five branches of knowledge 
included under this head. 

Moral Sciences—that is logic, mental and 





moral philosophy jon eve ose ove 5 
Sanskrit Language and Literature ove ose 375 
Arabic Language and Literature 375 


5. The merit of the persons examined will be estimated by marks, | 
and the number set opposite to eachbranch in the preceding regu- | 
lation denotes the greatest number of marks that can be obtained 
in respect of it. j 

6. No candidate will be allowed any marks in respect of any | 
subject of examination unless he shall be considered to possess a | 
competent knowledge of that subject. t 








* The regulations are liable to be altered in future years. 

+ The number of appointments to be made, and the number in each Presi- 
cency, &c., will be announced hereafter. 

+ Candidates are at liberty to send in their names and evidence of age as 
soon as they think fit to do so; but evidence of health and character must 
bear date not earlier than the Ist January, 1868. 





| 


successful cand 
petition is declared. 


7. The examination will be conducted by means of printed 
questions and written answers, and by vivd voce examination, as 
may be deemed necessary. 

8. The marks obtained by each candidate, in respect of each of 
the subjects in which he shall have been examined, will be added 
up, and the names of the candidates who shall have obtained 
a greater aggregate number of marks than any of the remaining 
candidates will be set forth in order of merit, and such candidates 
shall be deemed to be selected candidates for the Civil Service of 
India. They shall be permitted to choose, according to the order 
in which they stand, as long as a choice remains, the presidency 
(and in Bengal, the division of the presidency) to which they shall 
be appointed. 

9. Selected candidates before proceeding to India will be on pro- 
bation for two years, during which time they will be examined 
periodically with the view of testing their progress in the following 


subjects*:— Marks. 
1. Oriental Languages : ia 
Sanskrit ove _ eee eee eee 500 
Vernacular languages of India (each)... 400 
2. The History and Geography of India 350 
3. Law ... ove eve «- =1250 


4. Political Economy ... eee ove oe 3 
In these examinations, as in the open competition, the merit of 
the candidates examined will be estimated by marks, and the num- 
ber set opposite to each subject denotes the greatest number of 
marks that can be obtained in respect of it at any one examination. 
The examination will be conducted by means of printed questions 
and written answers, and by vivd voce examination, as may be 
deemed necessary. The marks obtained at each of such periodical 
examinations will be added te those previously or subsequently 
obtained. The last of these examinations will be held at the close 
of the second year of probation, and will be called the ** Final 
Examination.” By the merit then shown it will be decided 
whether a selected candidate is qualified for the Civil Service of 
India. 

10. No candidate will be permitted to proceed to India until he 
shall have passed the Final Examination, and received a certificate 
of qualification from the Civil Service Commissioners, or after he 
shall have attained the age of twenty-four years. 

11. The selected candidates who at the Final Examination shall 
be found to have a competent knowledge of the subjects specitied 
in Regulation 9, shall be adjudged to have passed, and to be en- 
titled to be appointed to the Civil Service of India. 

12. The seniority in the Civil Service of India of the selected 
candidates shall be determined according to the order in which 
they stand on the list resulting from the Final Examination. 

13. No person will, even after passing the Final Examination, 
be allowed to proceed to India unless he shall comply with the 
regulations in force, at the time, for the CivilService of India, and 
shall be of sound bodily health and good moral character. The 
Civil Service Commissioners will require such further evidence on 
these points as they may deem necessary before granting their cer- 
tificate of qualification. 

14. Applications from persons desirous to be admitted as candi- 
dates are to be addressed to the secretary to the Civil Service 
Commissioners, Dean’s Yard, London, 8. W. 

15th April, 1867. 

NOTE—(1.) The Secretary of State for India in Council has authorised the 
Civil Service Commissioners to state that it is hisintention to allow the sum 
of £100 for the first year of probation, and £20) for the second year to each 
selected candidate who shall have passed the required Examinations to the 
satisfaction of the Commissioners, and shall have complied with such rules as 
may be laid down for the guidance of selected c indidates. 

(2.) All selected candidates will be required, after having passed the second 
periodical examination, to attend at the India Office for the purpose of entering 
into an agreement, binding themselves, amongst other things, to refund in 
certain casesthe amount of their allowance in the event of their failing to 
proceed to India. If a candidate is under age a surety is required. 

(3.) After passing the Final Examination each candidate will be required 
to attend again at the India Office, with the view of entering into covenants 
and giving a bond for £1000, jointly with two sureties, for the due ful- 
filment of the same. The stamps payable by civilians on these documents 
amount to £3 10s. 

(4.) Candidates rejected at the Final Examination of 1870 will in no case be 
allowed to present themselves for re-examination. 








HOLBORN VALLEY IMPROVEMENT. 

On Monday last the first stone of the Holborn Valley Viaduct 
was laid with some ceremony by Mr. Fry, assisted by several other 
City dignitaries. The stone, a fine block of Cornish granite 
weighing nine tons, was suspended over the cavity in which, 
beneath a plate of thick glass, the vases containing the coins, de- 
scription, &c., were to be deposited. On the stone itself, deeply 
cut, was the inscription :— 

This Chief Stone 
of the 
Holborn Valley Viaduct 
was laid 
On the 3rd day of June, 1867, 
y 
Thomas Henry Fry, Esq., Deputy 
Chairman of 
The Improvement Committee 
of the Corporation 
of the 
City of London. 
The Right Hon. THomas GaBRIEL, Lord Mayor. 
William Haywood, Engineer 
Hill and Keddell, Contractors. 

For the following description of the works we are indebted to 
the courtesy of Mr. Haywood the engineer. 

The Holborn Valley improvement consists of a viaduct, support- 
ing a roadway between Hatton-garden and the western end of 
Newgate-street, and two side streets connecting the upper with 
the lower, or Farringdon-street level. The line of roadway on the 
viaduct will be 80ft. in width, and will commence at the western 
end of Newgate-street ; from that point it will be carried in a 
straight line to the western side of Farringdon-street, occupying 
nearly the whole of the space which now or recently formed 
Skinner-street, as well as a large portion of the sites of 
the houses on that line of thoroughfare; it will include also a 
portion of the churchyard of St. Sepulchre. From Farringdon 
street westward it will be carried by a gentle curve to the 
end of Hatton-garden, occupying the sites of the houses which 
formerly stood on the southern side of Holborn-hill, and the 
largest portion of the present roadway at that spot; it will also 
occupy part of the churchyard of St. Andrew’s, Holborn. From 
Newgate-street to the entrance to St. Sepulchre’s Church the 
gradient will be about 1 in 696, and at this point the eastern 
approach street from Farringdon-road will join the viaduct on its 
northern side; from St. Sepulchre’s Church to Farringdon-street 
the gradient will be 1 in 153, and from Farringdon-street to 
Hatton-garden, 1 in 143; for all the purposes of traffic, therefore, 
the viaduct may be said to be level. 

The viaduct in its formation will include vaultage beneath each 
footway for the accommodation of the future houses on either side 
of the roadway; outside these vaults will be a subway for the gas 
and water pipes, and between each subway, and forming the centre 
of the viaduct, the roadway will be carried on a series of arches. 

The footway vaults at the point next to Farringdon-street will 
be three tiers in height on each side of the road, and they will 





* It should be understood that candidates are at liberty to name at their 
pleasure any or all of these branches of knowledge, aud that no subjects ure 


obligatory. 


+t“ Nothing can be further from our wish than to hold out premiums for 
knowledge of wide surface and of small depth. We are of opinion that a can- 


didate ought to be allowed no credit at all for taking up a sulyect in which he is a 


mere smatterer.”—Report of Committee of 1854. 
+ Full instructions as to the course of study to be pursued will be issued to 
the as soon as possible after the result of the open com- 





gradually diminish, both eastwards and westwards, until at 
Hatton-garden and at Newgate-street they will be but one tier in 
height. The general height of the subways will be about 11ft. 
Gin., and their width 7ft.; they will be constructed of brickwork. 
excepting where they are carried over the London, Chatham, an 

Dover Railway, and at that point they will be altered in form and 
be constructed of iron; the tops of the subways will be but a small 
depth beneath the footway pavement, and at Farringdon-street 
and Shoe-lane vertical shafts will be formed, to enable connections 
to bs made between the pipes in the subways and those in the 
streets named. In each subway provision is made for water, gas, 
and telegraph pipes, all of which will be so placed that their joints 
can be inspected and repairs made without difficulty; the subways 
will be well ventilated, and tubes will be left between the subways 
and the vaults of the houses, for the introduction of the service 
pipes to the various premises. At each end of the subways, as 
well as beneath the bridges at Farringdon-street and Shoe-lane, 
there will b> entrances for the purpose of admitting work-people, 
and takiug in any materials that may be needed. 

Immediately beneath the subways are sewers; drains from every 
alternate house vault will be constructed to those sewers at the 
time that the viaduct is built, and the mode of construction of 
sewers, drains, and street gulleys is such that it is believed it will 
never be necessary to break up the surface of the viaduct, when it 
is once formed, to repair or cleanse them. The central vaults 
beneath the carriage ways will be formed by arches springing from 
east to west; they will be ventilated into the carriage way; the 
level of their flooring will be such as to enable carts and trucks 
to be easily drawn along them; they will be commodious, dry, and 
have an uniform temperature, and, it is anticipated, wi 
valuable for many purposes of trade and commerce. The entrance 
to these vaults will be in the abutments of the bridges over Shoe- 
lane and Farringdon-street. 

On the top of the footway vaults and the subways the footway 
pee will be laid, and the carriage way will be principally 
aid over the large central vaults. 

Farringdon-street will be crossed by a cast iron bridge of an 
ornamental character; it will be in three spans, supported by 
piers, one row being on the outer edge of each footway; these 
piers, as well as the outer abutment piers, are to be formed of 
polished granite; the height of the bridge next to the kerb stones 
will be 16ft., and in the centre the minimum height will be 2Ift., 
which is considerably more than sufficient for the traffic. At each 
corner of this bridge flights of steps will be constructed to enable 
pedestrians to pass between the upper and the lower levels; these 
will be enclosed in stone structures, ample light and ventilation 
being given to them; these structures will be carried up some 
storeys above the level of the viaduct; beneath the steps the space 
will be appropriated as shops or warehouses, and above the steps 
the floors will be eligible for offices, or for general commercial 
purposes. ; 

Shoe-lane, which at its northern end is now but 14ft. wide at 
one spot, is to be made 30ft. wide; the viaduct will be carried 
over it by a girder bridge. This lane is to be continued north- 
wards with a 30ft. width to its junction with the new street which 
is to be formed from the corner of Hatton-garden to Farringdon- 
road, and which will presently be described. The Western Ap- 
proach-street will start by a junction with the viaduct at Hatton- 
garden, and be carried in a north-easterly direction to Farringdon- 
road; opposite to it the new street leading to Smithfield Market 
will commence; the two streets will therefore together form one 
straight line of thoroughfare 60ft. in width, giving direct access to 
the market and to the north-east of London. The Eastern Ap- 
proach-street will begin at Farringdon-road, about 130ft. north of 
the point where that thoroughfare will be crossed by the viaduct; 
it will be carried nearly parallel to the viaduct for some distance 
eastwards, and will join on to it with a gentle curve by the side of 
St. Sepulchre’s Church. This street will form a junction with 
King-street, and will therefore give another line of access to the 
new market; the lower end of thig street will take the place of the 
thoroughfare now known as Snow-hill, the whole of which will be 
absorbed by its formation, or by the buildings to be erected on 
either side of it. 

Farringdon-street or road, at a short distance southward of the 
bridge, will have its levels altered and will be carried with a 
gradient of | in 45 as far as to West-street, and from that point 
northwards with a very slight inclination, until it again falls into 
the present level of the road; this alteration in gradient will enable 
the side streets to be formed with gradients of about 1 in 45. In 
the approach street sewers will run throughout their entire length, 
and above the sewer in the western street a subway is to be con- 
structed, which will connect with the subways on the viaduct. 

In the year 1863, the Corporation of the City of London pre- 
pared and deposited in Parliament plans for this improvement, 
and in 1864 the Act was passed authorising the works which are 
the subject of this paper. They are being carried out by the 
Improvement Committee of the Corporation, from the designs 
and under the superintendence of Mr. William Haywood. Messrs. 
Hill and Keddell are the contractors. 


SIR RODERICK MURCHISON ON THE PROGRESS 
OF GEOGRAPHICAL DISCOVERY. 
(Speciallu reported for THE ENGINEER). 

On Monday, the 27th ult.,at the aniversary meeting of the Royal 
G. ographical Society, at Burlington House, Sir Roderick Murchison, 
K.C.B., F.R.S., presided. 

The president, after the routine business of the society had been 
transacted, in awarding the Founder’s medal to Admiral Alexis 
Boutakoff, of the Imperial Russian Navy, for his recent survey of 
the Sea of Aral, said that that inland sea, though unknown to the 
ancients, was distinctly recognised by Arabian geographers from 
the year 600, as the Sea of Kwarezem. In the middle and dark 
ages it was lost to the western world, till Russia, in 1825, sent an 
expedition to examine its shores, under General de Berg. It was 
only, however, when ships built at Orenburg were transported in 
pieces across the wild steppes, that Admiral Boutakoff launched 
the first flotilla on that sea, and after two years of navigation as- 
certained its outlines and depth, and nature of the large islands 
within it. He also surveyed the mouths of the Oxus, and proved 
that the Jaxartes of the ancients (the Syr Daria of the Asiatics), 
which flows into the northern end of the Sea of Aral, is a stream 
which steam-vessels can navigate for upwards of 500 miles above 
its mouth. This discovery opens upa new and safe line of commu- 
nication between Europe and China, through Western Turkestan. 

Captain Crown, of the Imperial Russian Navy, returned thanks 
on behalf of Admiral Boutakotf, who is now in Russia. 

The president next awarded the Victoria medal to Dr. T. T. 
Hayes, of the United States, the same who commanded an Ameri- 
can expedition eleven years ago in search of Sir John Franklin. 
Sir Roderick Murchison said that the medal was awarded to him 
because he had recently reached a more northern point of Arctic 
land (8deg. 5 — than ever was attained by any previous ex- 
plorar. He had also sighted the ‘‘Open Polar Sea” from the 
western shore of Kennedy’s Strait, and the Smithsonian Institu- 
tion has undertaken the publication of the additional facts thus 
ascertained respecting the natural history, terrestrial magnetism, 
meteorology, and geography of the Arctic regions. His exciting ad- 
ventures and interesting discoveries have been made public in an 
unpretending volume, entitled the ‘Open Polar Sea,” and the 
medal was the strongest proof the society could offer of their just 
appreciation of the merits of Dr. Hayes. 

His Excellency, the American minister, received the medal, and 
briefly returned thanks on behalf of Dr. Hayes. 

Sir Roderick Murchison then delivered his annual address, and 
began by noticing the deaths of Sir George Everest, Professor 
Henry Rogers, and other members of the society, He then re- 
viewed the progress of a ey discovery in all parts of the 
world. Of Africa he said:—“* During the last few months our 
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houghts have been directed, with painful interest, to the last 
enterprise of our eminent associate, Livingstone. For reasons 
which I have explained at our evening meetings, and also through 
the public press, I had never admitted that there existed any 
valid proof whatever of the death of that great traveller. And 
now that Arab merchants have arrived from a spot close to the 
reported scene of the murder, long after the event was said to have 
taken place, and brought to the Sultan of Zanzibar the inte lligence 
that he had passed safely into the friendly Babisa country to the 
westward, and that a report has arrived at Zanzibar that a white 
man had reached the Lake Tanganyika, we have fresh grounds for 
hoping that he may now be pursuing bis journey in the interior. 

In truth, we have recently obtained good evidence of the men- 

dacity of the man Moosa, on whose statement alone the death was 

reported—it being known that he has given one version of it to 
the consul and Dr. Kirk at Zanzibar, and also to the British re- 

sident at Johanna, and an entirely different one to the Sepoy ex- 

amined, on his return to Bombay, by Colonel Righy. We have, 

therefore, the strongest grounds for disbelieving the story alto- 

gether, and for hoping that our great traveller has passed safely 

through the intermediate country and reached the Lake Tan- 

ganyika, the great object of his mission. The party which I have 

announced as about to proceed to Eastern Africa, to procure 

accurate information concerning Livingstone, will be commanded 

by Mr. E. D. Young, who did excellent service in the former 
Zambesi expelition, in the management of the Lady Nyassa river- 

boat. With him will be ascociated Mr. Henry Faulkner, a young 

volunteer of great promise, and two acclimatised men, one a 

mechanic and the other a seaman, The expedition, Iam happy to 

say, is warmly supported by her Majesty's Government, and the 

building of the boat is rapidly progressing under the orders of the 

Board of Admiralty. The boat will be a sailing-boat, made of 

steel, and built in pieces, no one of which will weigh more than 

50 lb., so that the portage of the whole by natives past the cata- 

racts of the Shiré will be much facilitated. The Government have 

arranged for the transport of the party to the Cape, with the boat 

and stures, by the African mail steamer on the 9th of next month. 

Arrived there, one of our cruisers will take them to the Luabo 

mouth of the Zambesi, where the boat will be put together, and 

the party, having engaged a crew of negroes, be left to pursue 

their noble and adventurous errand by the Zambesi, the Shiré, 

and the Lake Nyassa. On account of the heavy seas which pre- 

vail on the western or leeward side of the lake, the expedition will 

keep close to the eastward shore, which is hitherto unexplored, 

avl it is expected it will reach Kampunda, at the northern 

extremity, by the end of September, and there ascertain 

whether our great traveller has perished as reported or has passed 

forward in safety to Cazembe and Tanganyika.” He (the president) 

in speaking of South America, said that the accurate observer, Mr. 

Chandless, had last year explored the great river Puriis, which he 

ascended nearly to its source, and ascertained beyond a doubt that 

it did not extend to the mountain ranges of Peru. They had since 

received a full account of the second voyage of Mr. Chandless up the 

Purtis, and of his exploration of the principal affluent of the Aquiry, 

which he undertook in the season of 1865-6. He found no difficulty 

in navigating the Aquiry for the first 300 miles, even at the 

lowest stage of water, and considered it to be perfectly navigable 

for steamers up to the parallel 11 deg. south. Higher up it 

became wider and shallower, and his canoe was finally stopped by 

stranded timber. When navigation thus became impossible, Mr. 

Chandless attempted to reach some river belonging to the Madre 

de Dios system, flowing from the Andes, but after forcing his 

way through thick forest for a week, failed for want of provisions. 

Don Antonio Raimondy has written to the society that the enter- 

prising Peruvian explorer, Don Faustina Maldonado, constructed 

a canoe in 1861, and embarked on the Madre de Dios with 

seven companions; he was drowned in passing a rapid, but his 

comrades continued the voyage, entered the great river Madeira, 

and eventually reached Manaos on the Amazon, at the mouth of 
the Rio Negro. As the Beni is the only large river which flows 

into the Madeira on its left bank, it would appear that the rivers 

Madre de Dios and Ynambari, flowing from the Cordilleras of 

Cuzco and Caravaya, and which were so long supposed to be 

sources of the Puris, are in reality tributaries of the Beni. As 

regards Asia he trusted that future exploration would soon show 
whether the river Oxus has changed its bed. With respect to 
Australasia he spoke of the progress of the expedition in search of 
Dr. Leichardt, which was first organised by a committee of ladies 

at Melbourne, incited by Dr. F. Mueller, and which received 

grants from the colonial legislatures, the Queen, and the 
Royal Geographical Society. Since then the leader of the 
expedition, Mr. Duncan McIntyre, had fallen a victim to 
a fever prevalent along the banks of the streams flowing into 
the Gulf of Carpentaria. His death occurred on the 4th of 
Jane last, and Mr. W. F. Sloman, who succeeded to the 
command, has sin ec also died, Mr. Ww. F. Barnett, is now 
leader of the expedition, and by the last accounts from the Gulf 
of Carpentaria, dated 21st December, the party had resumed the 
search, and the camels were in fine condition for travel. In other 
parts of Australia the acquisitions to geographical knowledge 
during the year have been limited. In New Zealand Dr. Haast 
has explored much of the almost impassable region which forms 
the backbone of the island, Owing to the discovery of coal in the 
western coast, at Hokitika, the provincial government of Canter- 
bury was anxious to find a nearer route over the mountains than 
by Harper's Pass. From this resulted the discovery of Arthur's 
Pass (3038ft.) near the head water of the Waimakariri, by Messrs. 
Arthur an} George Dobson, an] the north Rakaia Pass (4645/t.) by 
Messrs Browning and Griffiths, which last reduced the distance 
between the east and west coasts, by about eleven miles. The 
north Rakaia Pass is deeply covered with snow in early summer, 
so that the Arthur and Harper Passes will generally be preferred by 
travellers, especially as they are not subject to avalanches. He 
concluded his address by requesting the society to elect a younger 
president, as he had occupied the position for thirteen years. 

The same evening the anniversary dinner of the society was held 
at Willis’s Rooms, Sir Roderick Murchison again presiding. Among 
the guests present were Sir Henry Rawlinson, M.P.; Mr. Adams, 
the American Minister; the Earl of Enniskillen; the Earl of 
Sheffield; Sir P. G. Egerton, Bart., M.P.; Lord Houghton; Sir 
Charles Nicholson, Bart.; Mr. Hepworth Dixon, editor of the 
Atheneum ; Captain Crown, of the Imperial Russian Navy; the 
Marquis de Fontanelle; Admiral Sir E. Belcher; Viscount Strang- 
ford; Captain Richards, R.N., Hydrographer to the Admiralty; 
andmany others. Mr. Gladstone and the first Lord of the Admiralty 
were absent in consequence of the debate on the Reform Bill in the 
House of Commons. After the usual loyal toasts and many others 
had been proposed, Captain Sherard Osborn gave ‘* The President.” 

Sir Roderick Murchison : Really, you must find some younger 
man as president, for I now reply to this toast for the thirteenth 
time. You seem to forget that I was born in 1792. My successor 
will have a most delightful task if he only does his duty, for there 
are not a better set of fellows in the world than the Royal Geogra- 
phical Society. 

The president then gave the toast, ‘‘ Success to the Livingstone 
Expedition.” 

Captain Richards, R.N., replied on behalf of the Admiralty. 

Mr. Young said that he knew the Zambesi and the Johanna 
men; among others, Ali Moosa, who had served under him for 
eighteen months, They are tke greatest scoundrels that ever lived. 
Once, when travelling near Lake Nyassa, where all the people were 
starving, his party were obliged to kill their oxen, and they shared 
the food fairly with the Johanna men. Yet these stole the por- 
tion of the white men also, and Ali Moosa went round with him 
next day to the surrounding villages, trying to find out who had 
the meat. At last he found it in Ali’s bag—but he would not con- 
fess the truth till he had been kept two days without anything to 
eat. He thought it very likely that Dr. Livingstone was alive, but 
on his return from the expedition he would let them know. 

The company soon afterwards separated. 

















521 








THE ENGINEER 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 
THE INSTITUTION OF CIVIL ENGINEERS. 
Srr,—I think it my duty to send you a copy of a letter I have 
addressed to the editor of Engineering. 
CHARLES Hutron GREGORY. | 


1, Delahay-street, Westminster, 
June 3rd, 1867. 
[Copy.] 
(To the Editor of ** Engineering” ). 

Srr,--My attention has been called to an article in Engineering 
of May 31st headed ** Courts of Honour,” and signed ‘‘ Z, C.,” in 
which an attack is renewed on Mr. Bidder for the position taken 
by him in reference to the recent investigation of the charges | 
against Mr. Scott Russell. / 

Since such an attack was first made on Mr. Bidder in your pages 


| tacked at every step we take in passing over said traps. 





I presided at a meeting at the Institution of Civil Engineers, on 
April 10th, when Mr, Hawkshaw made a statement which proved 
the untruthfulness of the assertions which had been made with | 
regard to Mr. Bidder by Mr. Russell and his supporters. 

If, as I infer from the initials used, Mr. Zerah Colburn was the | 
writer of the article to which I have referred, your readers should 
know that he was present at that meeting and must have heard 
Mr. Hawkshaw’s statement. 

I say nothing of the strictures upon the council or the new in- 
sinuations against Mr. Bidder; they are both able to defend them- 
selves, if they think the remarks of ** Z, C.” require any notice.— 
I am, Sir, your obedient servant, 

(Signed) CHARLES Hutton GREGORY. 

1, Delahay-street, Westminster, June 3rd, 1867. 


SANITARY MEASURES. 

Srr,—I have before stated, and now wish to repeat in your 
columns, that the ocean is the great purifier of the universe, and 
that the Craigentinny meadow is formed entirely on a bed of sand, 
or at least the sea-coast part of it. We are told that sea-coast 
towns are frightfully unhealthy. Now I will take two towns, one 
Leith and the other Portobello, with the said meadow placed 


between them. The former was a very unhealthy place, because 
all the sewage was precipitated into the harbour. Now it is 
carried out to sea in large cast iron pipes, and Leith will soon be 
as healthy as any other town labouring under the same disadvan- 
tage, namely, a varied commerce. Need I mention the latter 
borough? No, when at the moment I am writing hundreds of 
children are luxuriating on the clean seashore. If some sea-girt 
towns are unhealthy it can be traced to the inhabitants themselves 
or a defective sewage arrangement. Whea the wells in this 
metropolis get infected the rattletrap drains are certainly the 
cause. Strong piping should always he used; and in some dis- 
tricts I consider cast iron pipes web-jointed together far before 
earthenware ones. When the refuse is precipitated into the main 
arteries from such we shall hear little about poisoned water. I 
consider there are no ventilating shafts in London; such shafts as 
these are cannot be named so, when our olfactory organs are at- 
0. 0, 


STEEL BOILERS, 


Srr,—We notice with pleasure the inquiries of “‘ A Manufac- 
turer” in the last impression of your valuable paper relative to 
his question, ‘‘Shall I use steel or iron for my Cornish boilers ” 
As being amongst the early makers of steel boilers we feel we are 
in a position to speak with some degree of confidence as to the 
fitness of Bessemer steel for such a purpose. We have up to the 
present time put to work thirty-two steel boilers, besides many 
steel tubes or flues, and so far the results have been satisfactory; and 
we find that with those firms who have got them to work they are 
getting more into favour every day. We have every confidence in 
its fitness if properly made; and one practical proof that it can be 
so if proper care is taken is the fact that, of all the steel we have 
used for the purpose, which has been made by one firm, we have 
not had to cut a single plate out of a boiler through its failing in 
the process of manufacture or subsequent proof, and the propor- 
tion of plates we have had to reject for all causes has been very 
small. We believe the same firm has supplied large quantities to 
other boilermakers. 

We do not wish to advertise ourselves, but merely to show that 
reliable Bessemer steel is being and can be made suitable for every 
class of boiler work; and we shull be glad to give ‘‘ A Manufac- 
turer” any further information or facts on this most important 
subject. Facts AND FIGURES. 





THE VELOCITY OF GASES. 

Str, —The experiments to which I referred in my letter on this 
subject last week consisted in measuring, by means of a gauge 
fixed in the side of a tube outside of an orifice, the vacuum pro- 
duced in it by reason of its being larger than the orifice, and 
ascertaining how far in certain circumstances the effect on the 
discharge of water differed from that which we know would be 
caused by an equal vacuum on a large vessel if the orifice were 
directly into it. ; 

The heads I employed were small, the greatest being 12in., and 
I only intend to refer to the result with a head of Gin. with and 
without a vacuum of Ilf}in., as I 
was able to experiment more accu- 
rately with that head than with the 
12in. 

The diagram Fig. 1 is a horizontal 
section half scale through the centre 
of the orifice, and of the tube or 
series of tubes A, B, C, D. 

The conical space S is Sin. diameter! 
next the cistern, jin. at the orifice 
or outer end, and jin: long. The 
diameter of Ais f;in., having a sec-| 
tion of ahout one and a-half times, 
the area of the orifice. The diameter’ 
of D is lysin., or four and a-half 
times the sectional area of the orifice, 
but the size of the tube A is what we 
have to do with, as far as the pre- 
sent question is concerned; I only 
give the cther dimensions as being 
probably interesting to some of your 
readers to know how enlarging the 
pipes can increase the discharge. I 
believe the theoretical limit is to } 
make a vacuum equal to about three § 
times the head. J 

Glass gauge tubes shaped like Fig. 2 
were fixed in the gauge holes G;, G,, to 
indicate the amount of suction or pres- 
sure. The centre of the end of the 
gauge holeG, is p;in. from the largest 
diameter of the spanS. The tube A, B,C, D, being tixed in its 
place by two screws through the flange, the whole of it could be 
removed at pleasure, leaving the plate containing the span S. 
The velocity of flo# was ascertained by the time of discharging 
two gallons. The head being uniformly kept at Gin. above the 
centre of the orifice, the experimental velocity without the tube 
was 5°40ft. per second; and, as theoretical velocity for that head is 
5 67ft. per second, this gives a coefficient ¢c = 95. With the 
tube A, B, C, D, in its place the velocity became 8°87ft., with the 
gauge G, indicating an average vacuum of about 11 }in., oscillating 
about jin. on each side of that. 

Now the theoretical velocity for a head of 6 + 11jin. is 9°60ft., 
by which, if we divide 8°87, we get a coefficient of ‘924; whereas 
a clear vacuum of 11]}in, should have maintained the previous co- 
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efficient of 95. Or, looking at it a little different way, the co- 
efficient without the pipe was ‘95, and the ratio of the 4/ 6 to 


V6 + 11} is as 1 to 1°694, so that the coefficient for the head 
alone should have risen from “95 to (95 X 1°694) = 1°61, whereas 
it rose to “95 X pas = 1°56. But it must be remembered that in 
»” 
this case the pipe was only one and a-half times the area of the 
orifice, whereas the case in which Mr. Baldwin considered that the 
gauge in a similar position to G,; was no criterion at all of the 
actual resistance to the discharge, was fifteen times the area of the 
orifice; and even if it can be shown that the pressure indicated on 
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the side of the tube is not exactly analogous to the same vacuum 
in a large vessel, it will very little affect mv experimental results 
on the velocity of steam. But for the present I shall leave that 
question. 

On other evidence that the vacuum indicated by G: had nearly 
| the same effect as a clear vacuum—I mean not materially different 
| —was this: when then cistern was full, being then Gin. over the 

orifice, taking out the plug, covered the water in G, 5jin., leaving 

a pressure of jin., and putting on the tube produced a vacuum in 
| G, of 10in , that is, lowered it 10}in., so that the vacuum on G, of 
| 1l}in. produced nearly the same proportional effect on G, as the 

taking out of the plug, which is equivaient to lowering the outer 
| pressure Gin. R. D. Napier. 
Birkenhead, May 27th, 1867. 





RAILWAY GATES, 
Srr,—In your number of the 17th of May, p. 439, Mr. A. R. 
Terry sends a sketch for a proposed gate post. He proposes to 
transfer the weight of gate on to an iron post or “‘ lever,” without 





























any visible means of support—it being only hinged at the bottom 
of gate post—perhaps there is'some omission in the sketch he 
sent. I should think that the evil he complains of may be 
obviated by bearing the feet of the gate posts together as above. 
Stafford, May 20th, 1867. J. O. LONGTON, 


STANDARDS OF LENGTH. 

S1r,—In connection with the question of the selection of the 
inch or the metre in the construction of a standard system of 
decimal measures, and the researches of Professor Smyth on the 
Great Pyramid, alluded to bya correspondent in your last number, 
there still remains a little point which you may perhaps think 
worthy the attention of engineers and practical men, and which 
might perhaps go far to assist in the ready adoption of the 
“* Pyramid measure” in the ordinary routine of the workshop. 

Even the humblest blacksmith or mechanic is well acquainted 
with the sixteenth of an inch and its multiples. For instance, he 


as«s for a rod of five-sixteenths or seven-sixteenths iron. Again, 
all the taps, special drills, and other valuable tools of the workshop 
are reduced to the same admeasurement. 

Now if the sixteenth be multipliel by 100 we get 6}in., four 
| times which is the “arm” of Professor Sinytn—a very convenient 
length for the workman’s rule, folding at 12}in., and at once avail- 
| able to all. 

Moreover, ;'gin. X 100 X 100 X 100 = 5208ft., or within a frac- 
tion —72ft.—of the standard mile; so that with a compromise that 
would not perceptibly affect the smaller measures, it would seem 
that we could speedily have a decimal scale retaining the values 
with which ordinary people are best acquainted, whilst superior to 
the metre in being theoretically conformable to the exact standards 
of the Great Pyramid and the earth’s polar axis. G. P. R. 





PATENT COMMISSIONERS FREE LIBRARY. 

Srr,—At the end of my last letter I alluded to the great prac- 
tical importance of giving facilities of access to the points con- 
tained in law reports of patent cases, and in doing so I adverted to 
the loss of time often caused by the want of familiarity of counsel 
with the points that have been already settled, especially in recent 
cases. 

In order to give a better idea of the way in which time is thus 
lost it may be useful to refer to a few circumstances relating to the 
ordinary practice in courts. In consequence of the smallness of 
the existing number of cases reported with anything like complete- 
ness, some of them are employed for all sorts of different purposes 
on different occasions. 

For instance, it is a common practice to cite a general proposi- 
tion in patent law contained in a case, and treat it in argument as 
if it were established by the facts of the case; whereas it has pro- 
bably been only proposed by the judge as a standard by which the 
case is to be tried. In this manner the proper limitation of the 
proposition is lost sight of, and its practical value impaired, if not 
destroyed. 

And when it is considered how large a proportion such broad 
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statements of patent law usually bear to the scientific analysis | squared, according to the law of the squares of the quantities; 


of the case in the judgments as reported, it is easy to see how 
much food for diversity of argument is thus supplied. It is no 
matter for surprise that the judgments should be stronger in the 


enunciation of legal principles and axioms than in the analysis of | 


scientific facts, especially when the ordinary conflicting nature of 
scientific evidence is taken into account. But this is obviously a 
defect, and, by the use that is made of the reports, has a tendency 
to multiply the difficulties in the trial of cases to such an extent 
as to cause a great loss of time. 

Without referring to other circumstances, it will be readily 
understood how this state of things operates, owing to the want of a 
familiarity with the really essential features in the respective 
cases cited. It will also be obvious that the way to remedy the 

resent evil is to provide increased facilities for readers, so as to 
induce those who are interested in the matter to make themselves 
better acquainted with the true nature of the points really settled 
by the leading cases. 

The want that is at present especially felt is that of a general 
index to the whole of the cases, so as to afford a ready means of 
access to any report whenever required. It would also be most 
valuable to have an index to the points established by leading 
cases in which such points were fairly raised and argued and 
eventually decided in the form of distinct judgments beyond 


appeal. 

PThe injury at present done to patentees and others interested in 
patents by the uncertainty as to the judicial construction of speci- 
fications is incalculable, and this is greatly due to the absence of 
assistance afforded to the judges as to the facts of science to which 
the decisions have been respectively applied. It is easy to see 
that the multiplication of facilities for competent readers would in 
time be the means of providing the judges with increased assist- 


ance of a more definite nature as to the proper limitations of the | 


legal principles already applied to specific cases. 

But now, without occupying any more space in referring to this 
division of the library, I will venture to submit a few remarks on 
what appears to me a very important matter for discussion with 
reference to another division. This library contains, not only 
specifications of patents and law reports of patent cases, thereby 
affording some facilities for testing the novelty of inventions and 
yaining information as to judicial decisions, but it also contains a 
number of books relating to manufactures and to general science. 
Some of these books are useful for reference on merely technical 
points, but others relate to broader principles of natural philosophy, 
and the point to which I am especially desirous of inviting the 
attention of thoughtful persons is that of providing facilities for 
the use of the library as a school for inventors. 

The best mode of carrying this into effect is of course open to 
discussion, and at present I shall not enter upon this question, but 
shall content myself with making some general remarks on the 
great national importance of using all the facilities afforded by the 
fact of so valuable a collection of books being contained in a free 
library, situated in so central a spot, for the purpose of developing, 
as far as is practicable, a real school of inventors. 

Public attention has lately been drawn to the advance made on 
the Continent in the practical application of science to manufac- 
tures within the last few years, and at last there appear to be 


signs of a more general awakening to a sense of the importance of ! 


systematic instruction and study of scientific principles on the 
part of persons engaged in industrial pursuits. All this seems to 
int to the importance of making the best use of all our resources 
or training the rising generation of inventors in such a manner as 
to give them a firm grasp of first principles in physical science 
generally, in order to qualify them for their future work of public 
usefulness—as well as private gain—in remedying existing defects 
in manufactures. 

These defects in some cases may be remedied by mere improve- 
ments in details, but in other cases great economy of production 
and superior excellence may require the introduction of an entire 
change in the mode of operation; and this may involve the neces- 
sity of an accurate knowledge of first principles applicable to the 
case to qualify the inventor to suggest the requisite change in an 
intelligible form. WILLIAM SPENCE, Assoc. Inst. C.E. 

8, Quality-court, Chancery-lane, June 3rd, 1867. 





STEAM LAUNCHES IN THE NAVY. 

S1z,—In your journal of the 24th inst. you have given drawings 
of a pair of double cylinder engines for a twin-screw launch, as 
made by Messrs. Maudslay and Co., and exhibited by them at the 
Paris Exhibition. You have, at different times, mentioned 
engines and boilers of this type with approbation, as made by 
different makers, and, as you have referred to them as of “* London 
design,” I should be obliged by your allowing me to state that the 
first of these engines and boilers were designed by me here in 1863, 
and made and put into a 42ft. launch at this port, to which 
the name of Experiment was given by order of the Controller of 
the Navy. After this launch was tried and found successful 
detailed drawings and specifications were directed to be sent to 
the Admiralty in order that tenders for others might be called for. 
This was done, and Messrs. Maudslay and Co. and Messrs. Jno. 
Penn and Sons took a contract to supply several sets for her 
Majesty’s service, in every respect the same as the original set in 
the Experiment. Several modifications and improvements have 
since been introduced. 

As it may be satisfactory to you to have this statement corro- 
borated, I append a copy of a letter from Mr. Penn to myself on 
this subject. ANDREW MvrRRay. 

H.M. Dockyard, Portsmouth, 30th May, 1867. 

(Copy.] 
Greenwich, 27th, March, 1867. 

Dear Sir,—In answer to your letter we bg to state that the first double 


screw engines made by us for H.M. launches were constructed from designs | 


supplied us, and signed by yourself and Mr. Ward, in January, 1864, and that 
the main features; though modified and improved since, remain the same. We 
are not aware that double screw engines were applied to this purpose before, 
as we believe the launches fitted by the French Government had single 
engines. We remain, dear sir, 
Yours very truly, 
(Sg.) JNO. PENN AND SON, 
Andrew Murray, Esq., C.E., &c. &c. &c. 





ON THE DELUSIVE CHARACTER OF THE EQUATIONS FOR | 


DEDUCING THE BRITISH ASSOCIATION UNITS OF ELECTRICAL 
MEASUREMENT. 
(Continued from page 295.) 

Srr,—At the 115th page of the report of the British Association 
for 1863 I read as follows:—‘‘ The chief applications of electricity 
are dynamic, depending on electricity in motion, or on voltaic 
currents with their accompanying electro-magnetic effects. Now 
the force exerted on the pole of a magnet by a current in its 
neighbourhood is a purely mechanical phenomenon. This force f 
is proportional to the magnetic strength m of the pole of the 
magnet and to the strength of the current C, and if the current 
be at all points equidistant from the pole, or in other words, be 
bent in acircle of the radius k round the pole, the force is pro- 
portional to the length of the conductor L, it is also inversely 
proportional to the square of the distance k of the pole from the 
conductor, and is affected by no other circumstances than those 
named. Hence we have f =— _ - «+ « ().” This formula, 
adapted to cases in which m and L are constant, becomes 





= —, whereas to represent truth in practice under those circum- 


2 : 
stances it ought to be f = a or to meet all cases f = Eis, in- 
asmuch as the deflections of a galvanometer denote the quantities 
of electricity passing through its coil, as Mr. Clark demonstrated 
in his report to the Board of Trade (section 96), and which I thus 
account for: when C is doubled the force deflecting the magnet is 


but f? by Conlomb’s law of distance is by the doubling of & con- 
sequent upon a doubled deflection brought back again to f. Thus 
| say the quantities of electricity entering a given coil, L, around a 
magnet of given strength, m, are consecutively as 1, 2, 3, and 4; 
then the forces at a given radius, 4, will be respectively 1, 4, 9 
and 16; but let the radius, 4, by reason of varying deflections be 
consecutively 1, 2, 3, and 4, like the quantities of electricity, 
then the force, f, will be as 1, 2, 3, and 4, as it is found to be in 
fact. If f= Cle were the true equation, then the deflections 


with a given magnet, coil, and distance, would vary simply as C, 
and at varying distances in the ratio of their square roots, which 
we find in practice not to be the case. 

In a former letter (see THe ENGINEER February 8th) I omitted 
to take into account the variation of distance incident upon change 
of deflection, and thereby was led into the error of representing 
as intensities the galvanometer indications which in fact denoted 
quantities. The table embodying the error has been reconstructed, 
and will be found not only to supply the omission, but at the 
same time to atford more perfect evidence of the theory it eluci- 
dates. I offer the amended table in place of the second on 
page 128. 
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Now from the above two things are obvious: first, that the 
committee represent by their equation the galvanometer to be 
influenced by the simple law of electrical quantity, and secondly, 
that facts prove it to be obedient to the electrical law of squares, 
so that now dynamic facts are ignored as well as static. It may 
here be asked, if the deflection of the magnet be work done by 
the force f, how can f, ata given distance from a given magnet, 
and with a given length of conductor, be equal to C, as the equa- 
tion declares it to be when W, which in the third fundamental 
equation represents f, is equal to C?? 

The truth is that whether the committee have static or dynamic 
electricity to deal with they adopt sometimes one of the laws and 
sometimes the other, according as either happens to be necessary 
for a present purpose. Beginning, thus, at page 136, ‘‘ The quantity 
(of electricity) is defined as proportional to the force with which 
it acts through air,” they proceed on the same and the next pages 
to say, ‘* When two balls charged by the opposite poles of a battery, 
with opposite and equal quantities of electricity, are joined by a 
| conductor, . . . . during the first moment of their junction 

the conductor is found to possess certain new and peculiar proper- 





ties; 


will be decomposed. These peculiar effects are said to he 
due to a current of electricity in the conductor. . . . . 

the balls are continually recharged by the battery and dis- 
charged by the wire, a rapid succession of the so-called 
currents will be sent; and it is found that the force with which 
a magnet is deflected by this rapid succession of currents 


tricity passed through the conductors;. . . it is also found that 
the amount of chemical action . . is proportional to the 
same quantity. The currents just described are intermittent; but 
a wire or conductor used simply to join the two poles of a battery 


charge the balls as above with great rapidity; and the greater the 
rapidity with which the balls are discharged the more perfect the 
similarity of the condition of the wire in the two cases. The wire 
in the latter case is therefore said to convey a permanent current 
of electricity, the magnitude or strength of which is defined as 
proportional to the quantity conveyed per second.” Thus so far 
the committee have passed gradation from statical electricity to 
dynamical while maintaining the simple law of f = C; but mark 
what immediately follows:—‘*A permanent current—that is its 
magnitude or strength which is proportional to quantity —flowing 
through a wire may be measured by the force which it exerts on a 
magnet; the actual quantity it conveys may be obtained by com- 
paring this force with the force exerted under otherwise similar 
conditions whea a known quantity is sent through the same wire 
by discharges.” But if the deflection of a magnet measure the 
quantity of electricity passed as a current, how is it that we are 
| directed to measure ‘‘ the actual quantity ” of electricity conveyed 
by comparing it with some other quantity of electricity just as 
difficult to estimate? If in any case A is equal to B, is not B in 
the same case equal to A—and what can we want with z to prove 
itso? The committee may fairly be called upon to answer this 
question; and they can hardly be unconscious of the necessity 
which their system here exhibits for a variable result which is 
| not to be obtained from the reciprocity that assuredly should have 
} satisfied mechanical philosophers. 

The committee go on to say, ** It is found that a current of elec- 
tricity, as above defined, cannot exist without effecting work or 
its equivalent. Thus, it either heats the conductor, or raises a 
weight, or magnetises soft iron, or effects chemical decomposition; 
in fine, in some shape it effects work, and this work bears a 
definite relation to the current” (page 137). ‘‘ But equal quan- 
tities of electricity transferred in a given time do not necessarily 
or usually produce equal amounts of work” (page 138). Such 
| language, if it mean anything, means this: a current of electricity 
| effects work of some kind or another, and that work bears to the 
current a definite relation which is variable! How the word 
| definite is to be reconciled to the context is not very apparent; 
| but let the committee proceed : ‘‘ If the electricity be slowly con- 
| veyed as a static charge on an insulated ball, the work will be 
spent or gained in accelerating or retarding the ball; if the elec- 
| 





tricity be conveyed rapidly through a conductor of small resistance, 
or more slowly through a conductor of great resistance, the work 
may be spent in heating the conductor, or it may electrolyse a 
solution, or be thermo-electrically or mechanically used; but in all 
cases the change effected, measured as equivalent to work done, 
will be the same, and equal to E Q” (page 144). Now for a con- 
stant unit of time, by the fundamental equation (2) Q = C, and 
for a constant unit of resistance, by the fundamental equation (1) 
C =E, therefore Q = E = C, and consequently EQ = C?, by 
which it is seen that the committee sometimes insist on the law of 
the squares of the electrical quantities while asserting the law of 
the simple ratio. 

The W of the system, with a definite magnitude in some ratio of 
C, I look upon as a necessity, for I cannot doubt that electrical force 
can arrest momentum, overcome inertia, accelerate or retard 
motion, and be balanced by any other force equal to itself; and I 
believe that without one or other of those things for it to do, or in 
mechanical language to react against it, we could have no physical 
proof of its existence. But Ido not believe that electricians are 
yet sufficiently acquainted with electricity to use its work as its 
measure in all cases without exception; and under this head I par- 
ticularly advert to the attempts which are made to measure its 
force by its quantity of chemical action. Probably chemical 
action, when we shall have learned what it is, will have to he 
accounted a mechanical reaction to electrical force, and of course 








ee or it exerts a force on any magnet in the neighbour- | 
hood; and if any part of the conductor be formed by one of those 
compound bodies called electrolytes a certain portion of this body ! 


is proportional (ceteris paribus) to the quantity of elec- | 


acquires permanently the same properties as when used to dis- | 
| trating the old plan of “heaving down,” which apy 
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precisely equal to it; but that is a very different thing to the 
setting up of the quantity of any electrolyte decomposed as the 
measure of electrical force; the decomposition would have a better 
claim to be considered as the measure of the quantity of electricity 
needed to effect it, and it is thus that the fundamental equation 
(2), and the experiments of Faraday, with which that equation 
claims to be in accordance, regard it, although in the definitions it 
is merged in the general denomination of work, and thus made a 
direct equivalent of force. 

Independently of its shortcomings there is another consideration 
which makes the system proposed heart sickening; for really the 
time and labour it has cost might have all been spared by a simple 
method of reducing to insignificance the resistance it was designed 
to measure. We need no particular electrical theory to lead us to 
this conclusion, for we cannot fail to learn it by the observation of 
a few plain and well-known facts. Every practical authority 
admits that a small portion of the electricity with which he 
charges a submarine telegraph, however long, arrives instanta 
neously in spite of resistance, and that it takes no very large 
quantity to actuate a delicate signalling instrument; but it is 
equally well-known that under ordinary circumstances while a 
small quantity is arriving, an enormously large quantity is 
accumulating, all of which takes its time to enter upon the 
wire and to quit it again before a second small quantity can 
be despatched to repeat the signal, and with it a second large 
quantity to embarrass the signalling by encountering a correspond- 
ingly large amount of resistance. Every electrician must have 
practised with the Leyden jar, and he can hardly have done so 
without observing that when its outer coating is insulated and 
charged its inner coating is absolutely incapable of receiving any 
charge at all; although if the jar be made in the form of a tube 
open at both ends the smallest quantity of electricity will pass in 
at one end and out at the other, provided only the latter be in 
communication with the earth. Now the submarine telegraph, 
which is virtually a long Leyden jar open at both ends, or tube, 
inay have its outer coating insulated and charged, while its inner 
coating is thus used solely for conducting small discharges from 
the battery with a rapidity of succession perfectly unlimited by 
resistance, and only limited by our powers of despatching and re- 
ceiving them. Say even that the steel conductor, which might be 
used in place of copper for economising expense of construction, 
| were to diminish the velocity of conduction one half, that could 
be no evil, as the quantity of electricity to be conducted and 
resisted would be reduced to perhaps less than a thousandth part; 
and this is leaving out of computation the gain in signalling that 
would accrue from the simultaneous passage along the wire of a 
multitude of electrical discharges, every one perfectly distinct from 
the next. 

It may be asked, Why are not improvements in so important an 
enterprise as submarine telegraphy at once taken up and acted 
upon if they are so great and palpable? All that I need say in 
answer to the question is that electrical engineers--who by this 
time must know the facts of the case as well as I do myself—are 
silent upon the subject as the only means of serving the vested 
interests committed to their charge, and which they in comm m 








| with so many others are satisfied in maintaining without the risk 

| of change which a public discussion could hardly fail to bring 
about. The improvements lay open a fine field for public coms 

| tition; but the public scldom looks into technological literature, 


| and the popular journals only notice science when it has already 
commenced to be a matter of common conversation. 

Hamilton-road, Brighton. RicHarp Lamine, M.R.C.S. 
June Ist. 


ON FLOATING DOCKS AND OTHER ARRANGE- 
MENTS FOR AFFORDING ACCESS TO SHIPS 
FOR EXTERNAL REPAIRS. 

By Mr. FREDERICK BRAMWELL, C.E. 

THIS paper was a long and exhaustive discourse on the subjects 

| mentioned in the title, and our space will permit us to do little 

more than indicate its general character at present. The author 


commenced by giving a history of his subject, describing and illus- 
ars to have 









been extensively practised in the French arsenals from an early 
date. He next referred to the ordinary graving or dry dock, so 
called from an old term, now obsolete, for ‘* paying” a ship with 
tar or pitch. Several existing graving docks were briefly described. 
Among the largest graving docks may be mentioned the double 


dock now constructing at Brest, 721ft. long and %2ft. wide, with 


35ft. depth of water over the cill; and the double dock at Ports- 
mouth, which is 636ft. long, 88ft. wide, and Z7ft. deep over tha 
cill; and one of the largest single docks is that at Malta, which is 
4L5ft. long, 73ft. wide, and 52ft. deep over the cill. 

Mr. Bramwell next treated of the hauling up of ships by mecha- 
nical means, an operation practised at a very eatly period in the 
Venetian arsenals and also at Toulon, where it was carried out in 
1818 on a large vessel. Various systems of slip were described in 
connection with this branch of the subject, such as Morton's; and 
attention was then directed to Mitchell's system of lifting ships 
bodily, proposed in 1833; the American screw dock, invented in 
1827; Mr. Mallet’s improvement on this, effected in 1842; Scott's 
lift, designed in 1850; and Mr. E. Clark's great lift at the Victoria 
Docks, London. 

Coming to floating docks, Mr. Bramwell stated that as early as 
1785 a floating dock was constructed by a shipbuilder named 
Watson. It consisted of a timber vessel, 245ft. long, 58ft. wide, 
and 23ft. deep on the blocks, having an open end which could be 
closed by gates. Water being admitted into the vessel to sink it 
to a sufficient depth, the gates were opened, the ship to be repaired 
was drawn ir, and then the gates being closed and the sluices shut 
the water was pumped out, leaving the ship in the interior of a 
true floating dry dpck. Mention is made of one vessel, the 
Mercury, having been docked in this dock with great success. No 
provision appears to have been made to regulate the descent of 
the dock, nor to prevent it from sinking tuo low, and it is to be 
assumed that the material employed being wood was in itself 
sufficient for this purpose. Docks of a similar character have 
been constructed at various times and places; but in order to 
ensure stability they have been sunk between guiding piles upon 
a level bed, and were, therefore, not true floating docks, that is, 
docks independent of the land. Such a dock, it appears, was pro- 
posed to be constructed for the port of Havre about 1848. The 
author then went into the complete history of the floating dock, 
and then considered the principles which should be observed in 
their construction. The first requirement is that the ship be as 
rigidly supported as when on a building slip or a dry stone dock. 
The other requirements of a floating dock are, stability, ventila- 
tion, facility for repair of the dock itself, and a minimum expendi- 
ture of power and time in lifting the dock. The materials em- 
ployed should also be arranged in such a manner as to obtain a 
maximum of strength from a minimum of material; and the 
design should be one admitting of many repetitions of a few forms, 
so as to allow of the work being done to a few standard templates, 
avoiding as far as possible any necessity for welding heats and 
smiths’ work. Mr. Bramwell then concluded by describing a 
floating dock designed by him for the island of St. Thomas, and 
now in course of construction, the leading particulars of which are 
as follows:—Length, 300ft.; external width, 100ft.; clear width 
between the side girders, 72ft.; depth of bottom, 9ft. 9in.; ex- 
treme height, 42ft.3in. It can take in and lift, leaving an ade- 
quate amount of freeboard, a vessel drawing 24ft. of water and 
not exceeding 4000 tons of actual weight, not tonnage. The 
weight of the dock, with machinery and all complete, is about 
3400 tons. We could not hope to render its construction clear 
without engravings. 








* Paper read before the Mechanical Engineers at Paris. 
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rants and Dates of Provisional Protection for Six Months. 

« JOHN MARTIN STANLEY, Birmingham, “Improvements in ladies’ belts.” 

fanuary, '*67. 

9 re ADOLPHUS KIRBY, Gordon-square, London, “ A new or improved 

= ortable miniature dispensary and instrument case for the use of medical 
ractitioners and for general purposes.” - 9th February, 187. 

a. EBENEZER STEVENS, Fentonville-road, London, “ Improvements fa 

Mnecle and forks, and in sharpeners for knives, scissors, and edged tools.” 

vil, 1867. 

a [te WEBSTER COCHRAN, — -buildings, Chancery-lane. 
London, “ An improved level.”— Partly a communication from Charles 
Wells, Bridgeport, Connecticut, U.S 397th April, \867. a 

1972. PETER SALMON, Great Smith-street, Westminster, London, Improve- 

men’s in the manufacture of gas, and in apparatus for holding the same.” 

1280. JAMES SMYTH, Wood-street, Woolwich, Kent, and SAMUEL KIRBY, 
Harpur-place, Bedford, “ Improvements in Gariacss, oboes, bassoons, and 
such ke metal and wood wind musical instruments. j 2nd May, 1867. 

12938, SAMUEL HACKER, Sneinton, Nottingham, “‘ Improvements in the 
manuf.ctare of knitted fabrics.”—3rd May, 1867. 

1305. ROBERT RUSSELL, Derbyshire, “ Improvements applicable to kitchen 
ranges, part of which improvements is also app for of 
downedraught in other fire-places.”—4th May. 1867. ae 

1321. JAMES BALL, Hampden View, Walkley, ef I 
the manufacture of brickJayers’ and other trowels. —6th May, 186 7. 

1331. SHACKELTON EDWARD HALLETT, Lincoln’s-inn, London, ‘* An improved 
method of capturing fish.” ’ 

1333. SHAKELTON EDWARD HALLETT, Lincoln’s-inn, London, ** An improved 
method «f capturing salmon and other fish im rivers and inland waters.” 

1335. EUGBNE BOURDON, Rue de Malte, Paris, “ Improvements in valves for 
regulating the flow of liquids, g ses, and other elastic fluids.” 

1337. JOHN bOOTH, Oldham, Lancashire, ‘Certain improvements in re- 
ceptacies for containing and emitting oil or lubricating liquids,” 

1339. WILLIAM WELLINGTON GREENER, Birmingham, “ Improvements in 

breech-loading fire-arms.” 

1341. EDMOND FAUCHER, Nantes, France, “* Improvements in machinery or 
apparatus for bending or forming wooden hoops.” 

1343. ROBERT SMITH, Mtrichen, Aberdeen, N.B.,“ Improvements in the manu- 
facture of collars for horses and other animals, and in apparatus to be used 

in the sad manufacture.” 

1345. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improve- 
ments in explosive compounds, and in the means of igniting the same.”—A 
communication from Alfred Nobel, Rue St Sebastien, Paris. 

1353. HENRY JOHN SAXBY, John-treet, Woolwich Kent, ‘* Improvements in 
locks and catches or staples connected therewith.”—7th "May, 1867. 

1357. JAMES GASKELL. Blackburn, Lancashire, “ Improved machinery or 
apparatus for bulld:ng cops in winding machines.” 

1359. JOSEPH NIXON and JABEZ WINTERBOTTOM, Sheffield, “ Improved 
machinery for piercing and drilling tangs and scales for table knives and 
forks, talile and butchers’ steels. and butchers’ knives.” 

1361, THOMAS JEFFERSON MAYALL, Bouverie-street, London, “ Improvements 
in means or apparatus employed :n printing.” 

1363. GEORGE EDMUND DONISTHORPE, Leeds, Yorkshire, **Improvements in 
machinery for combing wool and other fibres.” 

1365. ROWLAND Woop and AUSTIN Woop, Parkfield-street, Islington, 

nts in the method of, and apparatus for, treating 
or pressing paper, pasteboard, and similar materials after printing on the 
same.”—kth May. 1867. 
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1376. SAMUEL WILLIAM WORSSAM, jun., King’s-road, Chelsea, Middlesex, 


“Improvements in machinery or apparatus for working wood.” 

1367. ALBERT FOURNIER, La Roche'le, France, “ Improvements in the manu- 
facture of smali model or toy boats or ships from paper or cardboard.” 

1369. THOMAS ALDRIDGE WESTON, Birmingham, *‘ Improvements in springs 
for buffers and bearings and for other parposes.”” 

a. JOHN BOWDEN, Preston, Lancashire, “ An improved ‘bib’ ‘stop,’ or 

1373. THOMAS ALDRIDGE WESTON, Birmingham, “ Imp in friction 
coupling brakes, applicable to hoisting apparatus and other purposes. 

1374. THOMAS BROWN, Newgate-street, London, *‘ An improved egg beater, 
the same being applicable for mixing liquors and for other like purposes.” — 
A communication from Howard Tilden, Boston, Massachusetts, U.S. 

1375. THOMAS BROWN, Newgate-street, London, “ An improved coffee pot.”— 
Acommunication from Howard Tilden, Boston, Massachusetts, U.S. 

1376. AUGUSTE HERCE, Boulevart Bonne-Nouveile, Paris, ** Certain improve- 
ments in pia’ os.” 

1377. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
the welding of iron and steel, and the flux used therefor.”--A communication 
from John P. Price and Frank K. Hipple, Philadelphia, Pennsylvania, U.S. 

1381. GeorGE JEFFRIES, Orford-hill, Norwich, Norfolk, ** Improvements in 
os for turning or closing central- fire sporting cartridges."—9¢h May, 





ass, ‘FRIEDRICH BERNARD DcRING, Dake-street, Westminster. London, 
“Improvements in rotary engines.”"—A communication from Friedrich 
August Vogelsang, Sprockhoevel, Westphalia, Prussia. 
1385. RALPH MELLARD, Rageley, 8 in the con- 
struction of machinery for preparing and mixing food for hy and other 
mals.” 





1387. ALLAN COOPER, Birmingham, “ Improvements in the manufacture of 

single and dowble box pickers for looms ” 

1391, JOHN COMBE, Starbeck, York, **Improvements in machinery for wind- 
ing cops and warping from 

1393, WILLIAM CLARK, Chancery-lane, Lendon, ‘‘ Improvements in brick- 

making hb —A ion from John Scott Meredith and John 

Hanson Mitchell, Baltimore, Maryland, U.S.—10th May, 1867. 

1397, JOHN WALK ER, Sheffield, “ Improvement in the construction of the 
standards and ot er parts of scales and beams for weighing purposes, and for 
the mode of c nn cting the same.” 

1399. GEORGE bKOWNING, Cheapside, London, “ Improvements in the con- 

t tr hol — 

1400. JOHN PIDDINGTON, Gumeuandh -street, London, “ Improvements in 
boring gun bar'e's and and in used therein.”—A com- 
munication from Juseph Jaspard. "Lié e, Belgium. 

1401, JOHN STEVEN, Glasgow, Lanarkshire, N Sop » “ Improvements in gauges 
for steam boilers, and in the construction and application of taps, cocks, or 
valves for or to such gauges.” 

1402. THOMAS NELSON, Paternoster-row, London, “Improvements in the 
manufacture of cards, tablets, and other articles, from which marks made 
with water colours, ink, or pencil may be repeatedly erased by moisture 
without injury to the surface.” 

4103. WILLIAM CLARK, Chancery-lane, London, “ Improvements in bleaching 

of 
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1426. JOSIAH GEORGE . JENNINGS, Palace-road, Lambe‘h, Survey, ** Improve- 
ments in water-closets and sinks, and in apparatus for supplying water 
thereto and conducting it therefrom, parts of which apparatus are applicable 
to other purposes,” 

1428. EDMUND WALKER, London-street, London, “ Improvement 
1 





in wind- 


1429. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘“ Improve- 
ments in axle-boxes and bearings."—A communication from Patrick 
Sarsfield Devian, New Jersey, U S.—14th May, 1867. 

1462 JOHN SMITH, Little Moorfields, London, “ Improvements in driving 
sewing machines, and in apparatus employed therefor.” 

1454, WILLIAM "OBERT LAKE, Southampton-build: ngs, Chancery-lane, 
London, ** Imp in the of white lead.”—A communi- 
cation from Thomas Mara Fell and Ambrose George Fell, New York, U.S. 

1466. GEORGE BERNHARDT, Radcliffe, L in or 
applicable to thrustle and double frames and 
spinning, twisting, and doubling fibrous material<.” 

1468. EDWARD WEBB, Worcester, “ Improvements in looms for weaving hair, 
cloth, and other analogocs fabrics.” 17th May, 1867. 

1472. THOMAS RICHARDSON, Newcastle-on-' Tyne, “ Improvements in the ex- 
traction of oils from vegetable substances.” 

1476. BERNARDO SHEIL, Brompton, Middlesex, “ Improved paving for roads 
and ways.” } 

147#. HECTOR AUGUSTE DUFRENE, South-street, Finsbury, London, “ An 
apparatus for transferring heat from one current of gas to another.”—A com- 
munication from Charles Fleurot, Val d'Ajol, France. 

1480. JOHN SMITH and JOHN LAWSON IBBOTSON, Barrow-in-Furness, Lanca- 
shire, ** Improvements in raising and ‘ewering revolving shutters.” 

1482. EDWIN OWEN HALLETT and WILLIAM TAMSETT HALLETT, Weymouth, | 
Dorset, “ An improved book-rest.” 

1484. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ** A 
novel system of cartridge for le fauchcux and other guns.”—A communication 
from Joseph Audouy, Faubourg St. Martin, Paris.—1S¢h May, 1867. 

1488. JOHN BOTTOMLEY, Laister Dyke, near Bradford, Yorkshire, *‘ Improve. | 
ments in looms for weaving. | 

1490. HECTOR AUGUSTE DUFRENE, South-street, Finsbury, London, “Im- 
provements in beer and other like engines.”—A communication from Celestin 
Rahon, Douzy, France.—20th May, 1867. 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1°66, WILLIAM SNELL, Clement ‘s-inn, Strand, London, ‘‘ Improvements in 
mining, tunnelling, and stone dressing machines, and valve motion therefor.” 
—A communication from More Lovell, Covington, Kenton, Kentucky, U.S.— 
27th May, 1867. 

1575. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“Improvements in the production of motive power and in the apparatus 
connected therewith.”—A communication from Jacques Belou, Rue Blanche, 
Paris. 28th May, 1867. 

1576. HENRI ADRIEN BONNEVILLE, P terrace, Bay , Middle- 
sex, ‘‘ Improvements in machinery for carding wool and other fibrous 
materials."— A communication from Célestin Martin, Pepinster-Verviers, 
Belgium. 28th May, 1867. 

1577. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, “‘ Improvements in machinery for weaving wool and other fibrous sub- 
stances.”"—A communication from Célestin Martin, Pepinster-Verviers, 
Belgium.—2sth May, 1867. 








, C} 
hi h 


of like 








a, 

Patents on which the Stamp Duty of £59 has been Paid. 

1326. JAMES DICKSON, Ann-street, Cork, Ireland, “‘ Harrows.”—28ih May, 
1864. 


1 53. WILLIAM FIRTH and SAMUEL FIRTH, Burley, near Leeds, Yorkshire, 
“Cutting coal.” 3'st May 1864 
ne teal PHILLIPS, Oldham, Lancashire, “ Railway hoists.”—2ist June, 


1373  TuIcHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Lubricating 
axles.”—2nd Jume \r64 

1384. WILLIAM EDWARD NEWTON, 
machines.” —3rd June, 1864. 

1394, GEORGE COLES, Gresham-street West, London, and JOHN ARCHIBALD 
JACQUES, and JOHN AMERICUS FANSHAWE, Tottenham, Middlesex, “ Pro- 
ducing thin strips, &c.”—4th June, 1844. 


Patents on which the Stamp mp Duty of £100 has been Paid 

. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Spinning 
hemp.”—30th May, 1860. 

1337. WILLIAM RENWICK BOWDITCH, St. Andrew's, Wakefield, ‘* Purification 


of coal gas."—3 st May, 1860. 

1357. CHARLES WILLIAM LANCASTER, New Bond-street, London, James 
BROWN, and JOHN HUGHES, Newport, Monmouthshire, **Cannon and 
other ordnance."—2nd June, 1860. 

1408. GEORGE ARTHUR WALLER, St. James’-gate, Dublin, 


June, 1860. 


Chancery-lane, London, “ Planing 


“ Filtering.” —7th 





Notices of Intention to Proceed with Patenta. 

154. JOHN EDWARDS, Ealing, Middlesex, ‘‘ A new horse-shoe cushion.”—2Ist 
January, 1867. 

163. JONATHAN NORTHROP, SAMUEL TETLEY, mn WILLIAM HARRISON 
TETLEY, ‘‘ Improvements im sewing i for fringing 
shawis, mantles, or other fabrics requiring to yA. fringe thereon.”— 
22nd J . 1867. 

174. THOMAS Ross, Featherstone-buildings, London, ‘‘ Improvements in the 
manufacture of lenses for photographic cameras and various optical instru- 
ments "- 23rd January, 1867. 

178. FITZMAURICE PALMER, Old Derrig, Queen’s County, Ireland, “ ee 
ments in ships or vessels of war, part of which imp: 
to other ships or vessels.” 

- WILLIAM PHILLIPS PHILLIPS, GEORGE PHILLIPS, and DANIEL PEARCE 

New Bond-street, London, “ lmprov ements in the manufacture and construc- 
tion of and 1 devices and decorations.”—24th 
January, 1867. 














200. JAMES CLARK, Newton Heath, Manchester, “ Imp ts in packing 
bales and boxes of goods.” 
203. HORACE BOYs, Downs, Northfieet, Kent, “ Imp tsin t 





for training hops.”—v5th January, 1867. ei 
208. PETSR JENSEN, Gordon Grove, Holland-road, Brixton, Surrey, “ Improve- 
ments in wheel gearing.”—A communication from Carl Vilhelm Schroder 
and Freiderik Julius Jorgensen, Festerbrogade, Copenhagen, Denmark. 

209. MATTHEW HODGSON LISHMAN and EDWARD CHAMBERS, Stokton-on- 
, Durham, “ Improvements in the manufacture of cores for the sockets 

of metal pipes, and in apparatus employed Gaertn.” "—26th January, 1867. 
228. GEORGE HASBLTINE, S P y-lane, London,“ An 
hine for pulling fax and other ape a '—A communica- 








textile materials or fibres, more especially wood pulp, for the 
—A from Jean Bernard Biron, 





paper and 
Boulevart st. Martin, Paris. 
= JOHN WATKINS, Balsall Heath, Worcestershire, ‘‘ Improvements in axles 


1405. JOSEPH WILCOX DALBY and PICKLES CONSTANTINE, Bradford, York- 
shire, ** An improved species of yarns, and apparatus to be applied in the 
production thereof.” 

1406. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 

. “An improved caster for tables, chairs, and other articles of 
furniture."—A communication from Edward Ward Wilder and Simon 
Gardner Cheever, Boston, Massachusetts, U 8. 

1407. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, “‘ An 

of metal cocks, faucets, and other similar 

William Westlake, New York, U.S.— 





P mode 

articles.”. =. communication from 
lth May, 

1408. Pe ADOLPH NEUMEYER, Dobitz, Prussia, “ Improvements in gun- 
powder for mining purposes.” 

1409. JOHN GAY NEWTON ALLEYNE, Alfreton, 
in puddling furnaces, also applicable rape} ae ney construc- 


4410. ROBERT HENRY PADBURY, Shoreditch, Middlesex, “ A new or improved 
shuttle for sewing machines.” 

M411. GEORGE LUNGE, South Shields, Durham, “* Improvements in the prepa- 
ration of ores, metals, and other substances for working in furnaces.’’ 

1413. mood gna LEETCH Birmingham, “Improvements in carriage holders, 

especially adapted for shooting coats and belts.” 

Pirae CHARLES EASTWOOD, Ravensthorpe, Yorkshire, “Improvements in 
looms for weaving 

1415, WILLIAM CORMACK, Commercial-road, London, ‘‘ Improvements in 
means and id apparatus for effecting the revivification of animal and vegetable 


M6. nA EDMOND DE BOURRAN, Rue Hastin, Bordeaux, France, 
in for concentrating saccharine fluids.” 
Main, JAMES WILLIAM BUTLER, Dunmow, Essex, “Improvements in the con- 
struction of armour-plated ships and batteries.” 
1418, MARTIN DApD ROGERS, East India-road, Poplar, and JOSEPH WILSON, 
Wade-street a Middlesex, “An im pe, parts of which 
are pli the of b ngs and the extinguishing of fire 


* therein.’ 
1419, EDWARD — Chandos Chambers, Adelphi, Westminster, London, 
for g steam.” 


ng 














and 

ree JOHN roveby Orchard-street, Paddington, Middlesex, “ Improvements 
in railway brakes and in the means ot applying the same.”—I 2th May, 1867. 

1422, ALEXANDER HAMILTON COLLES, its in 
apparatus for signalling between passengers, guards, and engine drivers upon 

ways.” 

1423. CHARLES RANDOLPH, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
apparatus for propelling vessels. ed 

1424, BENJAMIN BARRETT aud HENRY MACKENZIE, Birmingham, * Im- 
Iprovements in or addition to egg boilers for the table.” 





th dll ee a 





tion from Whitford Tyler, Troy, New York, U.S.—?8th January, 1867. 

232. JOHN HAWORTH, Model Wheel House, Manchester, **‘ Improvements in 

tramways and carriages for streets and ordinary roads.” 

235. JOHN HOPKINSON, Leeds, Yorkshire, “Certain improvements in the 
ventilation of mines.” 

236 WILLIAM DICKINSON, Blackburn, Lancashire, “ Improvements in looms 
for weaving.” —79th January, 1867. 

251. PETER ELLIS, Orange-court, Liverpool, “An improved description of 
breech-loaded and needle-exploding fire-arms, and cartridge appropriate 
thereto."—30th January, 1867. 

261. CHARLES WILLIAM pape nnen Great George-street, Westminster, London, 

powerful electrical currents and dis- 
charges, principally be to to the production of lights at sea, and in 
apparatus for determining electrical resistances in connection with such and 
other currents.”—Partly a communication from Dr. Werner Siemens, 
Berlin, Prussia. 

263. EDWARD JOHN PADBURY, Birmingham, “ An i 
ments in pipes for smoking.” 

264. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, “ Improvements in 
treating and preparing silk.”—A communication from Adolphe Philippe and 
Gustave Fortier, Lyons, France. 

269. EDWARD THOMAS HUGHES, Chancery-lane, London, “An improved 
machine for cutting screws."—A communication from Henry Bascom 
Brown, New Haven, U.S.—31st Jan , 1867, 

276. WILLIAM FISKIN and DAVID FISKIN, Stamfordham, Northumberland, 
* Improvements in steam boilers and in boilers used for heating and warming 


purposes.” 

286. NEHEMIAH TAYLOR FOLSOM, Laconia, New Hampshire, U.S., “ Improve- 
ments in the a! ric plates of artificial teeth.”— Ist February, 1867. 

290. 2 oo hee ped ROBINSON, Elland, Yorkshire, **Improvements in the 

apd arrangement of kilns and ovens.” 

298. J JOHN Gaanetr TONGUE, buildings, Chancery-lane, London, 
“Improvements in self-oiling spindles for spinning, doubling, and winding 
frames."—A communication from Francis Rabbeth, Ilion, Herkimer, New 
York, U.S., and Jobn Edwin Atwood, Willimantic, Windham, Connecticut, 
U.S. 





or! 





- 1s 


330. DAVID GREIG, ROBERT BURTON, and FREDERICK PARKER, Leeds, York- 
shire, “ Improvements in engines and machinery employed in tilling land.” 
303. CHARLES PINCKNEY SUMNER WARDWELL, Gilford, Belknap, New 
Hampshire, U.S., in hines for making machine knitting 

needles and other needles.” —2nd Fe , 1867. 

316. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
**Improvements in weavers’ harness.”—A — from Cullen 
Whipple, Cranston, Rhode Island, U.8.—4th February, | 

324. JOBN GARRETT TONGUE, Southampton- -bui'dings, A London, 

in for drying yarn.”—A communication from 

Hugh Whitehill, Newburgh, Orange, al hang” US. -fth a 1867. 
. WILLIAM CLARK, Chancery-lane, Lo 
for obtaining and applying motive wm hn - “A ‘communication AA Gerolamo 











| 9796, 6d. ; 2727, 8d 









Cavanna, Boulevard St. Martin, Paris.— 12th February, 1867. 








429. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘* An improved con- 
struction of water meter.”—A communication from Robert Westcott and 
Job Symmes Crane. Elizabeth, New Ag 0 S.—t5th ae 1867. 

512, EUGENE CHAPRON, L 
peat.”—25th February, 167. 

689. CHRISTIAN ALLHUSEN, Newcastle upon-Tyne, “An improved mode of 
treating «mall pyrites and pyrite: dus*, so as to obtain sulphur therefrom.— 
19th March 1867. 

911. DAVID FOSTER and RUPERT COOKE, Sheffield, Yorkshire, “ Impr 
in the casting ot Bessemer or cracible steel hoops for the tires of railway 
wheels, such impr being licable for casting cylindrical forms in 
Bessemer or crucible tec for other purposes.”—28th March, 1867. 

1269. ERASTUS BRIGHAM BIGELOW, Boston, U.S., “ Improvements in looms 
for weaving.” — lst May, 1867. 

1310. JOHN HEMSLEY, Melbourne, Derbyshire, ‘“‘ Improvements in the manu- 
facture ot double or tubular fabrics in warp machinery.”—4th Moy, 1867. 

1338. ROBERT MARSDEN, Horwich, Lancash re, and URIAS BROMLEY, 
Ardwick L ashi railway brake.”—7th May, 1467. 














‘An 
| 13°6. SAMUEL WILLIAM WORSSAM jun., King’s-road, Chelsea, Middlesex, 


“* Improvements in machinery or apparatus for working wocd.” 

1377. WILLIAM EDWARD NEWTON, Chancery-lane, London, “* Improvements in 
the welding of iron and steel, and the flux used therefor.”— 4 communication 
from John P. Price and Frank K. Hipple, Philadelphia, Pennsylvania, U.S. 
—9th May 1867. 

1423. CHARLES RANDOLPH, Glasgow, Lanark, N.B., 


“Improvements in 
apparatus tor propelling vessels .”"—14th May, 1867. 


All persons having an interest in opposing any one of b - applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


List of Gpectieations, pA a A Goring the week ending 
2705, 2s. 19d.; 2720, 1s.; 2721, 6u.; 2728, ‘a; 2724, 4d.; 2725, 4d.; 





; 2728, 10d. ; 2729, 10d. ; 2130, 4a. ; 2731, 8d ; 2732, 

Is. 6d. ; 2733, 4d. ; 2734, 6d. ; 2735 6d. ; 2736, 4d. ; ; 2737 8d. ; 2738, 4d. ; 

2739, 4s. ; 2740, 8d. ; 2741, 8d. ; 2742, 8d. ; 2743, 2s. -3 2744, Is. 2d. 5 

2745, 4d. ; 2746, 8d. ; 2747, 10d. ; 2748, ls. ; 2749, 4d.; 2750, 2s. 8d.; 

2752. 4d.; 2753, 4d.; 2754, 8d.: 2755, 4d.; 2756, 44.; 

>s 2758, 8d. ; 2759, 10d. ; 2760, 4d. ; 2761, 4d. ; 2762, 4d.; 2763, 

-3 2764, 41. ; 2765, 4d.; 2766, 4d.; 2767, Is. ; 2768, 4d. ; 2769, 8d. 5 
2770, 18. ; : 9771, 8d. ; 2772. Sd. ; 2773, 6d. ; 2774, 1s. 2d.; 27 75, 4d ; 2771 


4d. ; 2779, 4d.; 2780, 8d.; 2781, 4d. Fr} 2782, §d.; 2783, 4d.5 
2787, 8d.; 2788, 1s. €d.; 2790, Sd.; 2885, 8d.; 2853, 8d.; 
3320, 8d. ; 357, 10d. 

*,” Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and Sums 5s. must be remitted by 
Post-office Order, made payable ‘at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, ‘Southampton- buildings, 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ag at the office of her Majesty's Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Sadiating J Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2824. W. E. NEWTON, Chancery-lane, London, “ Vacuum air engine.”—A com- 
munication. Dated 3st October, 1866. 

The object of this invention is to form a vacuum by the expansion of air by 
heat and by other appliances, by which the piston of a working cylinder may 
be driven by the simple pressure of the atmosphere, and power obtained there- 
by for driving machinery or other purposes; and the invention consists, prin- 
cipally, in providing a vacuum chamber and bellows, a movable fire-bux, a 
hot-air chamber, a water cistern and pump, which, in addition to suitable 
valves, pipes, rods, and water cocks, accomplish the object in view. The in- 
vention cannot be described without ref to the di 
2842. 8. aan. Cannon-street, London, “Pumps and pump air vessels.” = 

Dated tnd November, 1866. 

According to these improvements tbe inventor obtains a continuous discharge 
of water or other fluids from pumps by means of a double piston or two de- 
tached pistons or buckets attached to one rod, and working in one cylinder and 
two detached valves placed in any convenient position in relation thereto, 
whereby uniformity of action and working strain is maintained, and the pump 
is duced at a ely small cost.— Not proceeded withe 


2848, F. A. CALVERT, 














» 
''? 








be described without reference to the drawings. 
2883. C. J ROBINSON, Liverpool, “‘ Pump valves.""—A communication.— Dated 
6th November, 1866. 

In constructing valves according to this invention they are made by pre- 
ference cylindrical, and of such a size as just to fit accurately into the passage 
or waterway the valve is intended to close. When the valve is closing its 

or waterway its stem rests upon a stop, and the valve is so supported, 
the stop acting as an abutment for the valve, and enabling it to resist the 
pressure of the water upon it ; otherwise the valve would be carried through the 
passage, as it does not hang on a conical face like an ordinary valve. When 
the valve is resting on its stop the valve face or flat surface around the 
or waterway is just flush with the surface of the valve, and over these surfaces 
there rests a piece of leather attached to the valve, and a perfectly tight joint 
is thus obtained. Thus it will be seen that the valve is supported independently 
of the valve seat, and in closing its passage or waterway, which it accurately 
fits it enters into the said passage or waterway until a surface upon it is flush 
with a surface around the waterway or passage, so that a flat surface is ob- 
tained for the leather, which completes the joint to rest upon.— Not proceeded 
with. 
2884. W. P. BRACEWELL, W. PICKUP, and B. LUND, Burnley, *‘ Valves for 

engines worked by steam, &c.”—Dated 7th November, 1866. 

In performing this invention the inventors make use "of a hollow valve of a 
cylindrical or sligttly conical form working in a suitable case or seating. In 
the sides of the valves are holes exactly opposite to each other and of equal 
areas. Steam is admitted at both ends of the valve, and enters the cylinder 
when required through similar holes made in the sides of the valve eeating or 
case, which are also exactly opposite each other and of equal areas. By this 
means the valve is caused to work in eq be of 
stea’n in the steam chest or force of vacuum in the cylinder. The inventors 
also use another similar valve for the exhaust, and by the combination of the 
two valves, and by suitable arrangements, they are able to regulate the supply 
of steam and the cut-off at any portion of the stroke required whilst the engine 
isin motion. An index and finger in connection with the valve are emeel te to 
the outside of the steam chest to indicate the working of the valve.— Not pro- 
ceeded 





2887. W. HUMPHREY, Hunslet, near Leeds, “ Furnaces for steam boilers.” 
Dated 7th November, 1866. 

In performing this invention the patentee uses an endless chain of fire-bars 
lying ly across the flue or furnace working in 
grooved guides, , such grooved guides being attached to a framework which 
admits of being withdrawn from the internal flue or furnace of the steam boiler 
when the Tequires to be cleaned. In cenj jon with this app 
he places a bopper at the front or firing end capable of receiving coals or other 
fuel, and communicating with the upper portion of the endless chain of fire- 
bars, such fire-bars being made straight and solid or hollow and perforated, as 
desired. The guides in which they work consist of pipes communicating at the 
bridge end with the bridge itself, supposing the latter to be hollow and in com- 
munication with the boiler, and at the other end by convenient junctions with 
- fore end of the boiler water bmg thus serving the twofold object of guiding 

the fire-bars and of generating steam. The operation Is as follows:—The fuel 
having been supplied to the hopper by the attendant the endless chain of fire- 
bars, actuated as it is by means of gearing, or other well-known mechanical 
appliances = for like purposes, either from an engine when the latter is 
or by hand if not, slowly traverses along the re being regularly 
fed from the hoppers being placed in conjunction with it. and equit- 
able et of fuel is thereby ensured, the emission of ee. more or less pre- 
vented, and economy of fuel obtained. 











Class 3.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2830. J. JACKSON, Liverpool, “ Apparatus for lowering and letting go ships’ 

anchors.” —Dated \st November, 1866. 

This i cannot be d d without to the drawing 

2849. J. G. TATTERS, Plymouth, “ Intercon:munication between the several parts 
of raiheay trains.”— Dated 3rd November, 1866. 

This i consists jally in arranging a tube at the top of the 
carriages for the reception of steam, the said tube being provided with suitable 
taps and other appliances for signalling. 

2859, W. BAYLISS, Cannon street, London,“ Manufacture of anchors *’— Dated 

3rd November, 18466. 

This invention consists in forming anchors of & soiid or hollow, or partly 
solid and partly hollow, mould or blank cast of homogeneous metal, wholly or 
in parts.—Not proceeded with, 

2879. W. H. CLAPP, Islington, London, “ Carriage brakes.”—Dated 6th Novem - 

ber, 1866. 


For the purposes of this iuwention the inventor employs a hollow dise of 
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metal, with notches or cogs rising from its outer rim or edge, and made to fit 
upon the inner stock of a wheel. The cogs are reversed as required for acting 
either when going up or down hill. The disc is fastened to the box of the 
wheel and strongly secured to prevent it turning by means of caulkings enter- 
ing into the stock of the wheel, Discs may be made with either one or more 
cogs, the smaller namber being suitable for small vehicles, such as perambu- 
lators. In conjunction with the disc there is employed a rod or bar of metal, 
the one end thereof having a hinge and being fastened by bolts and clips or 
otherwise to the axle, or any part of the vehicle. The other end of the said 
rod or bar is shaped so as to fit in between the cogs on the disc. If necessary 
the piece of metal at the end of the rod or bar, and which fits the cogs, may 
have leather or india-rubber attached to it so as to prevent the scratching of 
any paint that may be placed upon the disc. Also in conjunction with and 
attached to the rod or bar is employed a metal spring, which, when at liberty, 
presses the end of the rod or bar into the notches or cogs made for its recep- 
tion. When the weight of the metal end of the bar entering the cogs is suffi- 
cient, and when its course is downward, the spring may be dispensed with, 
If required the rod or bar, with its exd fitted to the cogs of the disc, is made to 
pass between and to be guided by means of a staple of metal fixed with bolts 
or clips upon a suitable part of the axle or of the vehicles. This staple is 
made very strong, and is so fixed that the pressure caused by the action of the 
brake is principaliy received by it. In conjunction with and attached to the 
rod or bar is a chain, or other convenient connection, fastened at the other end 


to another spring, the said connection, if necessary, running over or between | 


pulleys or rollers placed at convenient distances on the vehicle. This second 
spring is fixed at a part of the vehicle most convenient for the brake to be 
used, either by the driver or other person, the said spring being further attached 
to a handle or foot-piece ; or a lever or long handle worked upon a centre pin 
may be used with one end fitting the cogs on the disc, in which case the 
springs with the chain or connection may be dispensed with. The last-men- 
tioned spring should be stronger than the first, and its action or pressure the 
reverse. The way in which the brake is put in action is by either using the 
handle or pressing the foot-piece, as may de required, the chain or connection 
is slackened, and the first-mentioned spring being liberated, forces the end of 
the rod or bar upon the cogs of the disc attached to the stock of the wheel, and 
thus causes the wheel to be at once stopped either in its forward or backward 
course, as the case might be. Upon releasing the handle or removing the 
pressure the brake is removed and the wheel allowed to revolve. The brake 
can be kept on by means—as long as desired—of a metal rack or notch for that 


purpose.— Vot proceeded with. 

2880, C. E. SPAGNOLETTI. Paddington, London, “ Arranging and combining 
apparatus for communicating between the guard, engine-driver, and passen- 
gers in a raiv/way train” —Dated 6th November, 1866. 

Among the teatures of this invention are the following:—The patentee 
makes a communication with one or two insulated wires attached to each 
carriage forming part of a train. These wires are joined between each 
carriage by means of iron bars, pieces of metal, or ting rods sufficiently 
strong to supply the place of the present coupling chains, so that the act of 
coupling up the carriages makes the electrical connections, such bars being 
bossed, brazed, galvanised, or plated at the points of contact. For additional 
means of contact, if necessary, the patentee uses side springs at each joint. 
He also makes his connections by an electric cable with a hook and eye or by 
means of a half ball of brass, so fitted to the end of each buffer, with springs, 
that upon pressure they push in to avoid damage, and upon being released 
from pressure project and form a constant connection between the buffers ; the 
connecting insulated wire rurs through the buffer rod, which rod he proposes 
should be hollow. The apparatus to be fixed in each compartment of the 
carriages over the side windows consists of a handle in connection with an iron 
rod, at the end of which, outside the carriage, is fixed a thin metal plate 
painted red, and perforated with the number and letter of the carriage com- 
partment. This metal plate is placed, when in its normal position, edgeways 
to the line of sight. On the handle before mentioned being turned electrical 
connection is formed by springs connected to the earth ringing the bells here- 
inafter described, and turning the metal plate so as to face the guard, so that 
he from his break or van can see which compartment rang; the metal plate 
may be also thrown into the sight by means of a spring released by turning the 
handie before mentioned. A lock apparatus is attached to the handle in such 
manner that after the handle has been turned it cannot be replaced by the 
person turning it, but this must be done by the guard or by a metal rod or 
wire contained in the curtain rod, or it may be put between the lining and the 
roof. This releases an iron shield or arm at the end of the carriage by with- 
drawing a bolt. On the falling of this shield or arm into sight all the electrical 
bells are rung. The handle when turned is secured in that position, and can 
only be replaced by the guard, who is provided with a key for that purpose. 
2881. R. D. NAPIBR, Church-row, Limehouse, “ Friction brakes.”"—Dated 6th 

November, 1366. 





This invention relates to improvements in the brake patented in August, | 


1861 (No 3060), by D. Napier. also of various ways cf applying the same, and 
to other plans of friction brakes 
ends of a brake strap or its equivalent surrounding or nearly surrounding a 
wheel are jointed to a lever in a similar way to those of the patent brake re- 
ferred to, that is, the two joints are on the same side of the fulcrum of the lever; 
but, according to this inveation, the fulcrum, in place of being in a permanently 
fixed position, is so connected to any mechanical appliance that it may be 
moved through an arc of a circle whose centre would be that of the brake 
wheel. The lever to which the brake band is jointed the inventor calls the 
differential lever, and its fulcrum the differential fulcrum. In applying the 
above arrangement simply as a pawl brake—that is, a self-holding brake, which 
may be slacked if desired—a stop is introduced in such a position as to limit in 
one direction the movement of the fulcrum in the beforementioned arc, and to 
make any further movement in that direction to release the pressure of the 
brake band «n the wheel. The next part of the invention consists in adapta- 
tions of the self-holding arrangement described for the purpose of communicating 
power and rotary motion to machinery. By one adaptation he obtains an im- 
proved purchase, applicable to windlasses and other hoisting machines and to 
other purposes, such as the screwing down of screw piles, or the turning of 
drilling braces, in place of the usual ratchet and pawl; and by another arrange- 
ment he obtains an improved friction clutch, especially suited for rolling mills 
and other heavy machinery that has to be suddenly thrown into gear. For 
the hoisting purchase of a windlass he uses a hoisting brake, which is on the 
plan described, and also a paw! brake or pawls, or a second hcisting brake. The 
movement of the differential fulcrum of the hoisting brake in one direction 
turns the wheel and raises the weight some distance, when a reverse movement 
lets the other brake or its equivalent take the strain, and slacks the hvisting 
brake strap, which is then pulled backwards for a fresh grip, when the hoisting 
is repeated. When there are two hoisting brakes they are generally used al- 
ternately. To obtain what he calls a differential friction clutch, the pin of the 
differential fulcrum is fixed in a crank or wheel which revolves round the same 
central line as that of the brake wheel, which may either be the driving or the 
driven wheel, and various methods may be adopted for throwing the clutch 
into or out of gear. Another part of the invention consists in other modifica- 
tions of differential brakes, suitable for cases where it is inconvenient to have a 
band surroundi:.g the wheel which acts as the brake wheel, such for example, 
as when applying brakes to railway carriage wheels.— Not proceeded with. 





Class 3.-FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, dc. 

2822. R. HOLDEN, Blackburn, ‘* Looms.”—Dated 21st October, 1866. 

This invention consists in supporting the *‘ back beam or bearer” on springs, 
the said spring being supported on brackets fixed to the side frames—or other 
convenient part—of the loom. The patentee thus obtains an elasticback beam 
or bearer, which relieves the warp from unequal strain during its passage from 
the warp beam to the healds. He prefers to construct the back beam or bearer 
of iron (other metal or wood may be employed), each end being provided with 
a bolt hole and bolt, by means of which the said beam or bearer is secured toa 
bow or spiral spring supported as above described. 

2831. W.S. ASHTON and J. JOHNSON, Darwen, Lancashire, “ Apparatus for 
preparing and spinning cotton and other fibrous materials.”—Dated \st 
November, 1866. 

This invention re'ates to all descriptions of mechanism employed for pre- 
paring and spinning fibrous materials wherein top and hottom rollers, called 
**drawing and delivery rollers,” are used, and the invention is designed to col- 
lect the “ fly ” or loose fibrous materials and prevent the same from accumu- 
lating on the said rollers. The improvements consist in theemployment, adap- 
tation, and applicalion of a ‘ clearer bar,” blade, or plate in the space between 
the front roliers and the back rollers; the uppersurface of the plate is situated 
slightly below the highest surface of the rollers, and parallel to the axis thereof, 
and, as the rollers revolve the *‘ fly,” instead of passing back from the front 
rollers and accumulating on the back rollers, is intercepted hy the edge of the 
plate, and lodges on the broad surface thereof, and is prevented from passing be- 
yond, the accumulation thereon being removed when necessary by hand. 


2832. E. TAVERINER, Paris, and H. W. WHITEHEAD, Leeds, “ Apparatus for 
| 


combing cotion and o'her fibres.” —Dated \st November, 1866. 
This invention cannot be described without reference to the drawings. 


2865. J. D. CLAPHAM, Batley, York, “ Producing figured woollen fabrics.”"— 
Dated 5th November, 1866. 

For this purpose the patentee uses, First, a machine very similar in ordi- 

nary appearance to a washing or wringing machine. On suitable side frames 


In the first part of the invention the two | 


| driving pulleys being employed on the shaft of the lower roller, the faptic 
under operation being passed between the rollers (which are driven by mea"® 
of pinion gearing) is impressed by the “proud ” part of the embossed top roller: 
On leaving the rollers the said fabric in the “ proud” part requires catting, 
and is cut by the rotary cutter before named, He is enabled, however, to 
accomplish the same object by means of an arrangement similar in many 
respects to the aforenamed, but in this case employing an upper cylinder and 
bottom roller. 

2368. P. KERR, Paisley, “ Machinery for polishing threads and yarns.”— Dated 

5th November, 1866. 

For the purposes of this invention a cylinder or cylindrical frame is employed, 
having polishing bars such as have before been used, mounted on or carried by 
| it parallel with the shaft or axis of such cylinder or cylindrical frame, and 
combined therewith there are, according to this invention, a series of brushes 
also fixed to and carried by the cylinder or cylindrical frame, and parallel with 
the axis or shaft thereof. These brushes are arranged along with the polishing 
(and by preference grooved) bars in such manner that, when the yarns or 
threads are resting on and are supported and being rubbed by the grooved 
polishing bars, the threads or yarns will enter more or less amongst the bristles 
of which the brushes are composed. 

2872. A. GRATE, Manchester, “ Printing textile fabrics or yarns.”— Dated 6th 
November, 1866. 

This invention consists in the application of the aniline green to cotton, 
woollen, and other or mixed fabrics and yarns by printing.— Vot proceeded 
with. 

2885. E. HUXLEY, Cavendish-square, London, ** Manufacture of coverlets, rugs, 
&c.”—Dated 7th November, 1866. 

This invention relates to the use of a new material commonly called “ moc- 
main,” or silk cotton, and consists in enclosing a layer or layers of this sub- 
stance between outer coverings of any suitable woven fabric or fabrics, and in 
| some cases, uniting the whole into sheets or pieces by stitching or sewing in 
the manner known as quilting. Not proceeded with. 

2888. J. SHAW, Horton, near Bradford, “ Preparing and spinning machinery.” 

| —Dated 7th November, 1866. 

| The patentee claims giving support or retarding the fibres as they are being 

drawn from the back to front rollers either by grooved carriers or upright 

carriers, or any other mechanical equivalent thereof, 

2890. J. COMBE, Starbeck York, “ Machinery for spinning fibrous subst ”— 
Dated 7th November, 1866. 

This invention consists, First, in an improved arrangement of flyer and 
bobbin in which the flyer is continued round the bobbin so as to form a frame 
revolving on two tubular pivots projecting from the upper and lower ends of 
the flyer. The invention consists, Secondly, in an improved arrangement of 
cylinder pulley and catch lever, in which the top of the cylinder is placed on a 
level with the middle of the whorl or driving pulley of the flyer, and a tension 
pulley, the top of which is on the same level, so placed between the flyer, pulley, 
and the driving cylinder, that, when the catch lever to the lower arm of which 
the tension pulley is attached, is depressed, the driving tape passing round the 
flyer pulley over the top of, and round under the cylinder and over the tension 
pulley, and returning round the flyer pulley, will be in such a state of tension a3 
to communicate motion to the pulley and flyer, but when the catch lever is 
released, so as to allow the tension pulley to recede from the cylinder and 
towards the flyer pulley the tape will be so relaxed that the flyer and pulley 
will be stopped in their rotation. The invention consists, Thirdly, in arrang- 
ing at the back and towards the top of the flyers a series of bars, to which a 
horizontal motion is given and m the flyer top by an eccentric wheel 
actuating a rocking shaft provided with arms connected with these bars, 
which bars are provided with movable catches, which, in their lowest 
position, are so placed in relation to the retaining catch of the flyer 
driving apparatus above described, that the advance of the moving bar 
in the direction of the flyer top will cause the catch which the moving har carries 
to liberate the catch lever which carries the tension pulley, and so stop the 
spindle. The invention consists, Fourthly, in retaining the rove during the 
operation of spinning by means of three rollers, to two of which a continuous 
rotation is given, the rove being retained and delivered by the interposition of 
a third roller in contact with the other two, and this intermediate roller the 
inventor connects with an arm of the retaining catch above described, so that 
the releasing of that catch and consequent stoppage of the flyer will withdraw 
the intermediate roller from its juxtaposition with the other two, and so stop 
the delivery of the rove simultaneously with the stoppage of the flyer. The 
invention consists, Fifthly, in using a double set of drawing and pressing rollers 
in the operation of spinning, the peripheries of the two drawing rollers being 
cut away in spaces to a reduced diameter alternating with portions of the full 
sized periphery of the roller, and the pressing rollers being retained by a stop 
from closing on the space of reduced diameter.— Not proceeded with, 











Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2545. J. HOWELL, Creekmore, near Poole, Dorsetshire, ‘* Hay and chaff-cutting 
machines.” —Dated 2nd November, 1566. 


and chaff-cutting machines, whereby a stop or pause is made in the feeder 
roller whilst each cut is being made, and consists in the employment of two 
diametrically opposed cranks on the shaft or spindle carrying the knife wheel, 
sach cranks actuating by means of their respective connecting-rods two levers, 
which are caused to reciprocate longitudinally on suitable supports, and to 
vibrate also on pivots in such supports. The free end of these levers carry 
each a movable bolt with inclined or bevelled ends sliding longitudinally in a 
socket, and kept pressed outwards by a helical or other spring. These sliding 
bolts work alternately on a wheel, the face of which is notched, and as such 
notched wheel is carried by the feed roller spindle, a stop or pause in the feed 
is effected during the time the machine is making a cut, the notched whee! 
having an intermittent motion of cne or more notches at a time, aecording to 
the length of chaff to be cut. In the back or reverse motion of the levers 
the bolt is pressed inwards by the notch on the wheel till it arrives at the next 
or alternate notch, and so on. — Not proceeded with. 


Class 5.—_BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, 4c. 
2755. C. E. BROOMAN, Fieet-street, London, “ Apparatus for lighting and 
heating.” —A communication.— Dated 25th October, 1846. 

The object of this invention is to construct smoke-preventing apparatus for 
lighting and heating by gas or oils, and the invention mainly consists in the 
arrangement, as hereafter described, of the following parts, viz., the feed tube 
for the gas or oi] to be burnt, the draught or exit tube for the products of com- 
bustion and heated air, which are utilised for heating, and special appliances 
either for the purpose of reflecting the light or for transmitting and directing 
its effects as required. One arrangement of apparatus suitable for theatres, to 
be placed, say, before a box, will be understood from the following description : 
It has externally the form of a lantern with six faces, terminated at the top by 
a hexagonal pyramid and at the bottom by a similar pyramid, but inverted ; 
these parts form alamp. On the upper pyramid a draught pipe is connected 
for carrying off the hot air and products of combustion and leading them to 
places required to be heated. The products of combustion are thus drawn off 
from the lamp before they can issue into the room or building, where they would 
injure the decorations, paintings, and other contents. The middle portion or 
lantern is covered by a horizontal reflector and contains the flame. Its sides 
are composed of prisms of crystal, or other suitable materisl, which increase 
the brilliancy of the light and direct it round in perfectly clear and equal rays, 
When the apparatus is in the form of a globe the prisms will be replaced by 
parts of a globe. In the lower pyramid is the gasholder or box, which may 
be supported by a knob or button at the bottom ofthe apparatus. When oil is 
used instead of gas the lower pyramid contains the oil reservoir. The burner 
rises vertically from the lower pyramid to the lantern or central poriion. The 
gas is conducted to the lamp by a tube running along the draught pipe and 
lodged in a groove therein. It enters the lamp after following the contour of 
the lamp and terminates in the gas box. There is a curved reflector at one 
side of the burner extending about half round it, for reflecting all the light 
into the hody of the theatre. One face of each part of the lamp forms a door, 
and when open allows of lighting or of cleaning the lamp, and admits air to 
facilitate the combustion and increase the draught, and consequently the heat, 
especially in winter. In theatres and similar buildings the draught tube which 
carries off the heated air and producis of combustion is bent into a horizontal 
position, and may be led or disguised by or or otherwise. It 
terminates in a pipe which is led round the circles or galleries of the theatre 
for warming the feet of the spectators. This pipe 1s enclosed in a box, through 
| which fresh air may be made to circulate, by fans or otherwise, in summer for 
| purpose of neutralising the heat.— Not proceeded with. 
| 2871. J. R. WiGHAM, Monkstown Co., Dublin, *‘ Iuminating lighth » de.” 

—Dated 6th November, 1866. 

One part of this invention consists in illuminating lighthouses, private 
residences, railway stations, mills, factories, and other buildings by means of a 
! combustible gas of high illuminating power, preparet from alcohol and 
| sulphuric acid, or from combinations of those substances, or of some of their 
| ingredients, with other known materials that are capable of being converted 
| into combustible gases, which said gas is already known, but has never been 
| applied to ordinary illuminating purposes. For the purpose of preparing this 

d the tee employs an apparatus consisting of two closed recep- 











he mounts a couple of rollers, the lower one smooth and the upper one emb d 
to the desired pattern. In front of the machine he places an ordinary pile 
raising machine, and at the back of the machine an ordinary rotary cutter. 
He introduces pressure to the rollers in the customary manner, viz., by means 
of a spring such as is used on ordinary washing machines. He introduces also 
to the upper roller of the apparatus (which is the roller before mentioned cut 
according to the pattern required) steam or hot air by means of pipes in any 
convenient manner. The invention is chiefly applicable to goods of a pilot 


Mature, and its operation is as follows :—The two rollers before named, the 
lower one smooth and the upper one embossed, in a manner similar to painting 
rollers used in the cotton trade according to any desired pattern, and ordinary 


| tacles of lead, earthenware, glass, plumbago, or other similar suitable sub- 
| stance, into one of which he introduces the alcohol and sulphuric acid through 
| a pipe provided with a proper funnel or other convenient means of introducing 
| the liquid; and he applies heat to the contents of the vessel either by means 
| of a gas flame or spirit lamp, or by a jet of steam or boiling water, or other 
| heating agent, whereby the said combustible gas is produced, which is then 
conducted from the first vessel through another pipe into the second vessel in 
which is contained water or other liquid which serves as.a washer, purifier, 
hydraulic main and condenser, from which the gas is conveyed through a 
pipe to agasholder for supplying the gas to the lamps or burners. Both 








vessels may be fitted with gauge pipes and cocks for maintaii 
level of the liquids they contain, and for cleaning and won Ad —_ 
liquids. ‘The above described apparatus may be employed for product — 
said compound combustible gas for illuminating purposes generally ane 
part of this invention has ret to an imp: d construction of gas ~~ ~ 
termed *‘ Crocus burner,” for which letters patent were granted to the ae 
patentee, bearing date the 4th April, 1865(No 945). The present — 
ments consist in altering the construction of the crocus burner just describes 
by forming it of gas jets fitted to rings of tubes, or to tubes radiating from 
centre, or partly of such rings and partly of curved tubes or radiating tahes 
in place of the curved tubes described in the specification to the above named 
patent; also in placing and using such jets, either vertically, horizontally, o; 
obliquely, the flames from these jets so placed being burned either with’ : 
without the equaliser described in the specification, but in all cases the renin 
hanging oxidiser described in the said patent is used extended or diminished ‘o 
size to suit the size of the burner; also in the extension laterally to an 
extent of the said jets of the crocus burner, so as to make the flame of rol 
diameter required ; and also in adding to the just described arrangement ot 
burner, a series of one or more rings of gas jets and oxidising cylinderg 
arranged in the fo!lowing manner :—Round the bottom of the before mentioned 
* oxidiser,” outside of the same, he fixes a ring of small burners, and above 
the top of the flame issuing therefrom he fixes a second oxidising cylinder 
surrounding the first-named one, and of such a diameter that the products of 
combustion from the ring of gas jets below pass into the annular space between 
the two ** oxidisers.” Surrounding the lower edge of the second oxidiser is q 
second ring of gas jets of larger diameter than the first, and above the to) 
of the flames from these is a third oxidising cylinder surrounding the second 
one at a distance therefrom, and to one or more other rings of gas jets cor. 
responding oxidising cylinders are added, each succeeding ring aad cylinder 
being larger in diameter and situated somewhat above the foregoing one by 
this arrangement the current of air to the lower ring or rings of burners are 
greatly intensified by the action of the upper burners,and thus an effective 
combustion of the gas is carried on, while the products of combustion trom 
the lower burners are prevented from mixing with the air passing to the upper 
burncrs by being made to pass immediately into the respeciive oxidising 
cylinders, 
2873. N. E. TAYLOR, Stratford, Essex, “* Means for operating on air or wriform 
= by hydrocarbons for purposes of illumination.” —Dated 6th November 
866. ? 
; In carrying out these improvements the air or wriform fluid to be acted upon 
is conducted through a chamber where it is caused to absorb or become satu- 
rated with vapour from the liquid hydrocarbon carried or held in suspension 
by pieces of sponge or other suitable substance in motion, such motion being in 
a direction to meet the fluid to be acted upon, and the desired tevel of the 
Lquid hydrocarbon in such chambers being regulated by floats contained in 
separate chambers. 
2877. W. E. NEWTON, Chancery-lane, London, ** Poles or rods for curtains and 
hangings.” — A communication.— Dated 6th November, 1866. 

The object of this invention is to construct and arrange the rods or poles for 
curtains and hangings in such a manner that a reciprocating motion is com- 
municated to the curtains on the rod itself by causing the latter to rotate. The 
rod may be made either of solid wood, or pierced in places or throughoat its 
whole length, so as to allow of the introduction of a metallic tube or a wooden 
or iron rod inside. On the exterior surface of the rod, an! running lengthways, 
is formed a helical groove, and care mast be taken that while starting from the 
centre of the rod the grooves shall run in opposite directions towards the 
extremities of the rod. The direction of the helical groove is, therefore, to the 
right on one side, and to the left on the other side. 








Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 

2821. H. H. WILtiams, Buckingham-street, Westminster, ** Fastenings and 
backing for armour plates.”—A communication.— Dated 3\st October, 1866. 
This invention relates, First, to fastenings for armour plates, and consists, 
mainly in constructing the bolts of wire rope. The outer end or head of the 
wire rope bolt which fits into the armour plate is made conical by driving a 
m»tal conical piece into the centre thereof and this conical hea is then covered 
in a mould or otherwise with a cap of malleable cast or wrought fron or other 
metal. When this wire rope bolt is driven tightly up the inner end, which 
passes through the inner skin of the slip or other structure, is spread out to form 
an inner head by driving in a metal conical piece, the ends of the strands of 
wire being lapped over and round the end of the cone. The inner end is then 
tightly clipped by a split nat, or a nut made in two pieces, and formed with 
internal projections to take between the strands of the rope. An outer nut is 
then screwed over the split nut. A washer is fitted between the outer nat and 
the inner skin. Or the inner end of the bolt may be otherwise secured. This 
invention relates, Secondly, to backing for armour plates; such backing has 
generally been made of teak, or other hard wood. Now this part of the inven- 
tion consists in backing armour plates with wire of any de-ired form cr shape, 
all the spaces or interstices being filled in with dissolved gutta-percha and 


This invention relates to a peculiar arrangement of the feed motion of hay | P&Pier mache, or other suitable material. It is preferred to make this wire 


backing in blocks to fit tight between horizontal angie irons placed between the 
armour plating and inner skin to prevent ‘he wire backing spreading out; and 
the blocks of wire are immersed in a bath of gutta-percha mixed with papier 
mache, or ina bath of other suitable material; hydraulic pressure may be 
employed in this process. —Not proceeded with, 





Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

2823. W. CLARK, Chancery-lane, London, “ Lamp glasses or chimneys.” —A 

communication.— Dated 3\st October, 1866. 

The object of this invention is, First, the prevention of smoke in any lamp 
using a chimney ; Secondly, to preduce a better light; Thirdly, to economise the 
consumption by maintaining the oil at a nearly equal temperature, especially 
petroleum and schist oils; Fourthly, to prevent chimneys from breaking 
through the excessive heat of the fame. The inventor produces these results 
by making apertures at the lower part of the chimney for the admission of an 
extra quantity of air, besides that supplied to the burner as usual; this air, being 
brought in contact with the flame. produces the combustion of all the parts 
which are not completely oxygenised. 

2823. J. H. JOHNSON, Lincoln’s-inn- fields, London,’ Lamps."—A communica- 
tion.— Dated 3\st October, 1866. 

This invention relates to lamps intended for burning ordinary coal oil, 
and similar hydrocarbons, and consists, according to one arrangement, in the 
employment of a tubular wick, through the centre of which air can pass freely 
from a perforated air chamber below the oil reservoir. The burning portion of 
this wick and the upper end ot the wick tubes are enclosed or surrounded by 
a perforated casing or airchamber provided with a horizontal internal circular 
flange, which, by preference, projects slightly over the top of the wick, and 
which flange is capable of being raised or lowered either in conjunction with the 
perforated casing itself or separately, so as to admit more or less air to the 
flame, or to extinguish it entirely by bringing it down upon the wick. The 
upper part of the outer wick tube is made detachable, in order to admit of the 
ready adjustment of the wick, and an inner wick tube is also employed which 
fits into the central tube, through which air passes to the interior of the wick. 
The glass or chimney of the lamp may be held in its place by clips secured to 
the flange or top of the perforated casing above referred to, and the oil may be 
supplied to the wick from a metul reservoir which encloses the lower portion of 
the wick and wick tubes, and has an air thoroughfare throuch it, communi- 
cating with the perforated air chamber below it.— Not proceeded with. 

2844, R. PORTER, jun., Wood-street, London, “ Manufacture of gloves.”—A 
communication.— Dated 2nd November, 1866. 
This invention cannot be described without reference to the drawings. 


Class 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2825. J. H. SHORTHOUSE and J. FERGUSON, Birmingham, “ Process for 
ering and utilising certain waste metallic products." —Dated 3\st October, 
1866. 

This invention relatesly, pure, to the recovery and utilising of certain waste 
metallic products, and consists in the separation of the tin from the iron of the 
refuse, tin plates produced by workers of tin plates by putting such a quantity 
of tee tinned scrap iron as may be found convenient into a wooden. slate, or 
other suitable tank, and then pouring thereon “ pickle,” or any acidulated salt 
of copper in solution, or the mother liquor from the crystallisation of sulphate 
of copper dilated with about one-fourth of water, sufficient liquid being 
employed to cover the scrap tin; but the inventors prefer using as a solvent 
the “pickle” usually produced in the process of dipping copper or brass 
articles. The action of this solution on the tin is to reduce the copper.con- 
tained in solution to a metallic state. The zinein solution will be available 
for galvanisers or other metal workers. The tin of the solution left after the 
precipitation of the copper is also precipitated by sheet zinc into a metallic 
state ; or the tin may be precipitated with carbonate of lime. The oxide and 
peroxide of tin may be again di<solved in hydrochloric acid, or reduced to the 
metallic state with’the usual fluxes. The sheet iron, thus freed from its coat- 
ing of tin, becomes serap to be — up, and again utilised, as now com- 
monly practised.— Not proceeded with. 

2886. W. DARLOW, Tottenham, and P. W. SEYMOUR, Canning Town, 


1866, 
The patentees claim the production of a magnetic compound or substance 
composed of a gummy, Tesinous, bituminous, or other suitable adhesive sub- 
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to various useful purposes, such 


stance with magnetic or magnetisable particles incorporated ‘therewith’ in | than were completéd in the corresponding peri 6d t inating 


such @ manner as 
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to adapt it for application 
rh n 1 (as deseribed)' being capable of 
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Class 9—~ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
g70, T. WALKER, oy eee ** Electric telegraph cables, lines, &c.”— 
ied 6th November, 1+66 

Sune tovention is i.tended to-produce greater certainty and strength in the 
cirrents than can now be obtained by connecting the lines and cables by earth 
plates only. To improve the currents in cables already made the inventor 
uses naked or insulated conductors laid across the water for the return current. 
and connected either with earth plates, or simply with the instrumeats without 
using the earth plates. Another improvement consists in making a cable with 
two conductors formed into a strand in the asual way, one of the conductors 
peing insulated with any good materials the other conductor may be left 
naked, or be simply covered with any porous material required to give strength. 
Another form of cable consists in using two conductors of the same metal 
formed into a strand kept separate by covering one of them with any suitable 
porous material to allow the water to act upon the metal of the conductors. 
Any element of a dissimilar electrical tension p'aced in the water or moist 
earth in connection with the water being brought into contact with either of 
the conductors will produce a current. He also uses this arrangemenc with 
the ordinary battery power, attaching the poles to the two conductors in the 
usa! way; the insulated conductors may be laid separate from the other lines 
and still work well. For land lines he uses a strand made up with 
two conductors kept from contact by any suitable material not neces- 
sarily an insulator, such as hemp, jute, cotton or the like ' To preserve 
those substances from decay he saturates them with boiled oil mixed with any 
resins orgums. To protect the shore ends and other parts of cables exposed to 
danger, he closes them with a sheathing made in parts,so that when put 
together it would form a good flexible covering. The improvements in trans- 
mitting instruments consist in using levers or kevs one or both ends of which 
may be made to pass over surfaces partly insulated to make or break con act 
or reverse currents as required to produce letters, words, or other signs by the 
nerdle, electro-chemical, electro-magnetic, or any o her system to which it 
could be applied.— Not proceeded with 





Class 10.-MISCELLANEOUS. 

Including all Specifications net found under the preceding heads, 
2660. J. GILES, Birmingham, “ Nails, ta ks, &c.”—Dated 18th October, 1846 

This invention refers to improvements in the manufacture of chair nails, 
coffin nail«, and pins, hob or shoe nat's, ta ks, ¢ ther nails and pins of the 
same nature as the above, and which are or may be cast or run in moulds 
malleable iron, composition, or other metal capable of 
being similarly treated, ¢ 1 descriptions ef nails have hitherto been 
cast or ran in sand m 1@ patentee casts them in moulds consisting of 
one iron moukl to form the heats and one sand mould for the shanks, thus 
saving the labour of preparing for every casting a fresh mo iid for the heads 






from brass, copper, 


































ve iron mould will work for years. He a's» obtains by this process a chill 
head for iron nails and a much better fim-h. 
. §. HOLNESS, A/bany-terra Victoria Park, London, ** Means of rotati 
ther articles for which acircular ory cug motion is required 
Dated V5th October, 1366 
This invention consists in mounting upon a central horizontal spindle, pro- 
vided at each end with a suitable handle, a tube case or frame rhe sp e 
fs cut divided tran-versely at th nt wr other conver t place. Th 
1 be held rigidly by one, say the k landle, but that 
e attached to the right handle can be and is moved or 
and in the same direction as th igh. hand In so 
Ito the spindle, and also to tub eor 
and is prevented from slipping by a 
s is thus stored the power to dr 
rT ar th g to uncoll is taken advant 
rotate a ter tube casing or frame through a train 1 
outer tube casing or frame is so constructed as to carry up -n its outer su 
the brush or brushes, rubber or r r other article to which it is desired 
to give a rotary mot liag the left handle firmly and taining t 
right from the body l be 1, and the outer tube casi r 
frame rotated, so that it »paratus is wound up at th n 
time it is used. and t speelr l att will of the operator. — 
Not proceeded wit’ 
2663. E STEVENS, Church-street, Jslington, London, ** Improvements in forks, 
steels, and kaifesharpeners.””’ — Dated (5th Octo soo 
In performing this invent tl vent rT employs acom»ined sand steel, 
and converts them into one He also combines steels and ar 
peners, with other articles « ymestic use, such as knife and fork rests, salt- 


‘ays, ani other table aad cooking utensils, 
t purpose F 

the sane time the doubl 
combined in one 


rticles not only to serve the 






















Not proceeded 

wre A. 

2666. W. R. LAKE, Southampton buildinas, Chancery-lane, Lon ion, “ Apparatu 
for tappi beer casks and other like vess containing liquids under 
pressure” — nmunication —Dated 15th October, 1866 | 

This inventi mot be deseribed without refe » to the drawings 

2665. P. H. NEWMAN, Jathbone-place, London, ** Manufactu f col i 

glass, windows, and other tran ent surfaces.” —Dated 5th October, (866 
y toon cation, this invention consists in secu eces 
of or protecting sur f plain P 





e design or ornamentation re 
f glass partly ornamenta 


otherwise, in the 
in front thereof 















colours ; or the gilding or opaque colours m re 

of the coloured g , and partly on the cemen 

tions thereof; but the inventor prefers the additional sheet of ¢ ass as affording 

abetter protection fur the coloured glass d gu, and also for the gilding or 

paque colours which he applies in that case on the back of the facing sheet. | 

—Not proceeded with. | 
—_ —= | 

THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, 
OTHER DISTRICTS, 
( From our own Correspondent. ) 

FINISHED IRON Trapve: Less Gloomy Forebodings ; Low Prices of 
Sheets in Liverpool: Alleged Quality : Hopes from Improveme nt 
in Railway Prospects-Mr. Brarp’s FAILure: 
The Deed—PiG non : Better Sales: Prices Firm —Trave ABOUT 
DupiteYy—CoaL: A Good Inquiry Out —-Mr. Jones's Surop- 
SHIRE Estate: Put Up for Sale; Bought In--HarpwaRE: 
Slightly Improved—Boarpd oF TRADE Returns: Metals and 
Count ies Specified —W ORKMEN’S TRIPS TO Paris: Preparations 
in South Staffordshire—DeaTH OF Mr. JOHN HarpDMAN. 

THE iron trade of this district was yesterday (Thursday) in Bir- 

mingham spoken of only a shade less unfavourably than it was 

last week. The gloom arising from the headlong fall of the iron- 
master who had been almost universally regarded as in every 
respect solvent, and amongst the most rising men in this part of | 
the country, had not altogether disappeared ; but the tone was of 
not so desponding a character. Nevertheless there was much un- 
quiet, and unadventurous traders appeared extremely cautious in 
doing business. The air of the meeting was charged with an 
atmosphere which was held to betoken a state of things which, if 
it should arise, will produce a recurrence of the feeling distinctly 
traceable last Thursday. The reports as to the demand now expe- 
rienced for finished iron were no better than those of a week ago, 
and for some descriptions the prices were shown to have fallen 
upon even the low quotations that have recently been obtained by | 
some buyers of certain qualities of Staffordshire iron. It is a fact | 
that Staffordshire sheets are now being sold delivered in Liverpool | 
for £8 5s.aton. This is a price £1 5s. below the quotation of 
firms who will not send out other than a quality which will main- 
tain their reputation as makers of really good iron; and those 
makers regret the transactions on the low terms mentioned as much 
on account of the disrepute which they allege will thereby be 
rought upon the district as because of the loss of the orders. 

The light descriptions of finished iron keep most in demand, ex- 

cepting sheets for tin plates, the inquiries for which are falling 

off to a very appreciable extent. This will not be wondered 
at when it is known that tin plates are of some of them now being 
sold at 3s. below the prices fixed at the last quarterly meeting of 
the tin-plate masters. Such terms are not however those of the 
open market. The foreign demand generally keeps up, and in | 
some quarters it has slightly improved. Home requirements are 
still sparingly expressed, but there seemed a growing confidence 
yesterday that as the prospects of the railway companies improve 
so we shall experience a better trade in the heavier descriptions 
than has prevailed for several months past. 

In the pig department more sales have been effected this week 


WOLVERHAMPTON, AND 


A nticipations : 





| extending to France, the United States, and other countries. 
| unwrought copper the increase has been to Holland, France, and 


| and other countries. 


: 


our lastreport. The transactions have been to a principal extent 
in the piss of the North, and the prices have shown no falling off 
upon those of a quarter ago. 

From Dudley, the report is:—West of this town the mills and 
forges have been in fair operation, and though the orders on hand 
are not numerous the workmen this week have been pretty fairly 
engaged in some de ments. The trade, generally speaking, is 
in a rather unsatisfactory state, and there does not seem much 
rospect of further improvement at present. The pig masters 
complain of existing rates, and one rather extensive dealer in 
melters holds 10,000 tons rather than sell at present prices. A 
large quantity of foreign ore finds its way into this district. Not- 
withstanding this, the argillaceous iron-stone of this locality meets 
with a ready sale where parties are inclined to sell any; prices 
vary according to quantity. 

The expectations as to the dividend to be obtained from the 
several estates of Mr. Beard, who, in addition to his engagements 
mentioned last week, was a director of the West of England Engi- 
neering Company, are scarcely so good as they were last week. 
There has, however, been an absolute assignment, and everything, 
therefore, which can be realised will be made available for the 
creditors. 
tent, and it will have to be registered by the 27th inst. It con- 
tains 23 clauses. These give power to the trustees to carry on the 
trade as long as they may deem advisable ; for the trust estate, 
after payment of costs and expenses, to be administered as in 


bankruptcy, except where otherwise expressed ; preferential and | ;, 4 conspicuous branch of wrought metal work. He died at 


secured creditors are to have the same rights as in bankruptcy, 
and all questions not otherwise provided for are to be determined 
as in bankruptcy; distinct accounts are to be kept of the estates of 





Ambrose, Beard and Sons, Beardand Thomas, and ThomasS. Smeeth | 


and Co., and of the separate estates, and each estate is to be 
primarily applicable to the debts owing in ce ome thereof, any sur- 
plus being dealt with as in bankruptcy; and the decision of a ma- 
jority of the trustees on any point is to be binding on the minority. 

The Shropshire estates of Mr. John Jones, ironmaster, who 
failed nearly two years ago for a considerable amount, were put 
up for auction a few days ago in Wolverhampton. The sale drew 
together a large number of the leading ironmasters of the district, 
but there did not seem to be any great ability to purchase. The 


| Tae Iron Trave: A Partial Rally: 


properties put up were Ruckley Grange, and Ruckley Wood, com- | 


prising together 378 acres, with mansion, farmhouse, and buildings, 
entrance lodge, gamekeepers’ and labourers’ cottages, kc. The 
mansion house was lately occupied by Mr. Jones, and is surrounded 
with pleasure grounds, lawns, and gardens—the front lawn sloping 
to a sheet of water several acres in extent. For this there was 
only a few bidders, and it was drawn in. The Neachly estate was 
then offered. This is now in the ocgupation of Mr. G. Holyoake, 
and comprises 355 acres, with mansion house, pleasure grounds, 
&c. The highest bidding secured was £21,500, and the offer was 
made by Mr. Ginders, agent of the Earl of Shrewsbury, but the 
reserve was £33,000. The estate was therefore bought in. 

For coal demand on account of the land sales has been good 
throughout the week, consumers being desirous of getting a good 
stock in against the Whitsuntide holidays of next week, for during 
that time very little work will be done at the collieries. Among 
the inquiries in the market is one from the Mersey Steel and Iron 
Company, who are prepared to take an annual supply at the rate 
of from 1500 to 2000 tons a-week. 

The general hardware trades of this district have slightly im- 
proved in the past week. The annexed particulars will be a sutti- 
cient explanation of the extreme quietude that has hitherto 
prevailed in the trade of this district this year as compared with 
the first four months of 1866. 

The Board of Trade returns for April show the total de- 
clared value of British and Irish exports in the month of April to 
be £15,804,908. This isa decrease of £1,561,506 upon the same 
month of 1866, but an increase upon the April of 1865 of 
£1,733,797. The exports of me re put down as follows : 

MONTH OF APRIL 








Iron, pig and puddied ° ee 
, bolt, and rod iron 
Railroac iron of all sorts .. 
Iron wire (not telegraphic) 
Iron castings .. 
Iron hoops, sheet 





Om 





, and boiler plates 


PSs 
Wrought iron of all sorts - 192,069 
Old iron, for re-manufacture .. ee 11,254 
Steel, anwrought ee 00 eo $2,710 


Total of iron and unwrcught steel 1,209,717 











Copper, unwrought .. . ee 58,142 
Wrought copper and yellow metal. . 146,173 
Wrought iron of other sorts 16.847 4,069 .. 8,095 
Brass of all sorts 20,018 24,004 .. 13,614 
Total of copper and brass.. .. «. 262,590 233,712 .. 225,025 
Lead and lead shot .. .. ° ee €0,532 . 38,368 
Lead ore .. -* 2 









Tin, unwrought .. 
Tin plates . 
Zine > oo 98 on ee Bee 7 Of ee 13,174 
The increase in the exports of pig i puddled iron has been to 
Prussia, France, and ** other countries” (as usual not specified in 
these returns); and the decrease has been to Holland and the 
United States. The increase in bar, angle, bolt, and rod iron has 
been to France, Sardinia, and Turkey only ; and the decrease has 
been to the Hanse Towns, Holland, Naples, and Sicily, the United 









2 
* ‘ 


n 


| of wrought and partly wrought copper in the corresporiding mofith 
of last year. 


The exports of arms and ammunition are thus given :— 
MONTH OP APRIL. 
1866. 


1865. . 1867. 
Fire-arms (small) .. .. .. .. £30,273 .. £26,780 .. £34,101 
Gumpewder.. .. .. .. «- oe 86,714 .. 39681 .. 48/969 
Of ali other kinds (except lead shot, 
included in lead) 20,2562 .. 22,329 .. 35,641 


In connection with the Tourists’ Company an excursion of 
working men to Paris is being got up in South Staffordshire as 
weli as Birmingham. The start will take place on the 12th inst. 
from Victoria station, and the fare will £3 10s., which will 
cover railway and steamboat fares, accommodation in Paris during 
four days, the services of an interpreter, and free access to the 
Exhibition. It isheld out as an inducement that Parisian work- 
men will meet the tourists upon their arrival in Paris, and that 
in all probability the Emperor himself will see them in the court- 
yard of the Tuileries, It is understood that sétes will be accorded 
to the visitors, and that the Government will give them peculiar 
facilities for visiting the Government. establishments. How far 
this opportunity will be used by the operatives of South Stafford- 


The deed is receiving signatures to an encouraging ex- | shire does not transpire, nor does it appear that it is being taken 


up by the different trades as such. At present the negotiations 
are carried on through representatives of the Odd Fellows’ and the 
Foresters’ benefit institutions. 

We regret to have to record the death of Mr. John Hardman, 
who has done so much to add to the modern fame of Birmingham 


Bristol, on Wednesday, at the comparatively early age of fifty-five 
years. 


WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

South Wales compared with 
Other Districts: The Home Demand: Improvement in Railway 
Securities and its Influence on Trade: Pig Iron—TiN PLATES 

THe Coat Trade: Collieries Indifferently Employed: The 

Italian, Spanish, and French Markets: Purchases of the Mail 

Packet Comp tnies : House Coal—Dyiais CoaL AND Iron Com- 

PANY (LIMITeED)—SHACKLEFORD, Forp. AND Co. (LIMITED): 

Report of the Investigation Committee—OPENING OF THE NEATH 

AND Brecon Raitway—H. W. Fo y's BANKRUPTCY —ANOTHER 

TESTIMONIAL TO Mk. Jostan RicHarDs—THE Eppw VALE 

Company (Limitep)—Tuae Iron SHIPBUILDING TRADE. 

It was remarked in a previous report that the Welsh ironmasters 
were beginning to express more confidence in the future, and that 
bad as the trade was there were gleams of hope in the distance. 
This is confirmed by what has since taken place, and both as 
regards actual transactions and specifications looked forward to, 
there is a partial rally to record in the trade. It is not perhaps 
too much to say that, despite the depression of the last twelve 
months, South Wales makers have had a full share of the orders 
offered, and in fact the establishments have been better employed 
than has been the case in other districts. This is to be attributed 
to two causes—the superior quality of the iron produced and the 
vast capabilities of the works for executing contracts. With any- 
thing like a movement in the trade—which it is believed will 
shortly take place —the iron-producing localities of the principality 
would soon wear a different aspect, and the thousands of hands 
that are now only partially employed would have their full five or 
six turns a week. After long expectations there are not wanting 
signs that the tide has turned in the home demand, and that an 
improvement may now be safely looked forward to. Railway 
stocks that were so much distrusted a few months ago are ad- 
vancing, and once public confidence is thoroughly restored in these 
securities from that date the home demand for iron will increase, 
for the railway companies are the chief home customers, more 
especially of this district. The inquiry for pigs keeps about the 
same. 

Tin plates show no improvement. The works are tolerably well 
employed, and so long as stocking can be avoided there will not 
perhaps be much to complain of. 

The quietness in the steam coal trade has not as yet been re- 
placed by that activity which has so long been looked forward to, 
and the collieries continue indifferently employed. The purchases 
on account of the Mediterranean markets are below expectation, 
but reliable advices indicate that as soon as financial matters are 
arranged in Italy the consumption of that country will be certain 
to increase. The same may be said of Spain, but as so many 
promises of Queen Isabella’s kingdom remain unfulfilled not much 








| dependence is placed on the future of the trade with the Penin- 


sula. From the French markets the demand keeps tolerably good. 
The clearances for the mail packet stations are not equal to what 
they were at the corresponding period of last year, and as this is 


| the time of the year for shipments on account of the great steam 
| shipping companies that have stations abroad, the falling-off has 


| Coal and Iron Company (Limited). 


created some disappointment. House coal proprietors are doing a 
moderate coasting business. 

A petition has been presented for the winding up of the Dylais 
The company was formed so 
late as last November, for the purpose of carrying on some coal 
and iron works in the neighbourhood of Neath and Swansea. 

The report of the committee appointed to inquire into the 


| affairs of Shackleford, Ford, and Company (Limited) discloses some 


States, British North America, British India, Australia and other | 


countries. The increase in railroad iron of all sorts has been to 
Spain and the Canaries, the United States, British India, and 
Australia ; and the decrease has been to Russia, Sweden, Prussia, 
France, Cuba, Brazil, Chili, British North America, and other 
countries. 


United States, Brazil, Australia, and other countries. The in- 
crease in iron hoops, sheets, and boiler plates has been to Russia 
and France only ; and the decrease has been to Prussia, the Hanse 
Towns, Holland, Spain and the Canaries, the United States, British 
North America, British India, Australia and other countries. The 
increase in wrought iron of all sorts has been to Prussia, Holland, 
France, and Spain and the Canaries ; and the decrease has been to 


extraordinary revelations. It is a very carefully compiled docu- 
ment, and fully sets out the position of Shackleford, Ford, aad Co, 
previous to the transfer of the concern to the limited company. 
The committee have arrived at the conclusion that they have esta- 


| blished four points, viz., that Shackleford, Ford, and Company 


The increase in iron castings has been to France and | 
| British India only ; and the decrease has been to Prussia, the 


Russia, the Hause Towns, the United States, British North | 


| America, British possessions in South Africa, Australia, and other 


countries. There has been a universal decline in steel unwrought, 


In 


very largely to British India ; and the decrease has been to Belgium, 
In wrought copper and yellow metal the in- 
crease has been to the Hanse Towns, France, Sardinia, and Egypt ; 
and the decrease has been to Holland, Turkey, the United States, 
British India, and other countries, In lead and lead shot the 
increase has been to Russia only ; and the decrease has been to the 
United States, China, and Hong Kong, British India, Australia, 
and other countries. In unwrought tin the increase has been to 
Russia and France ; and the decrease has been to Turkey and other 
countries. In tin-plates the increase has been to France, British 
North America, Australia, and other countries; and the only 
decrease has been to the United States. 

Steam engines increased from £92,362 to £194,703, nearly two- 
thirds of this large advance being in the exports to British India 
and Australia, Other kinds of machinery fell from £225,396 to 
£189,239—Russia and Egypt principally accounting for the decline. 

Hardware and cutlery declined from £378,889 to £344,613. 

The metals imported comprise 1,535 tons of bar iron, 361 tons of 


unwrought steel, 3,082 tons of pig and sheet lead, 2,545 tons of | 


zinc, 3865 ewt. of tin, 7701 tons of copper ore, 2574 tons of copper 


regulus, 62,540 ewt. of unwrought and partly wrought copper; | 
, against 2280 tons of bar iron, 288 tons of unwrought steel, 2761 


tons of pig and sheet lead, 1906 tons of zinc, 12,029 cwt. of tin, 
8627 tons of copper ore, 2581 tons of copper regulus, 22,080 cwt, 


were insolvent before the transfer of the works; that they main- 
tained their position for upwards of a year previous to the transfer 
with the help of accommodation bills; that they had to avail them- 


| selves of the indulgence of creditors, and were under pressure; and 


that several of the directors were aware of those circumstances. 
In carrying on the business since the formation of the company 

the committee have ascertained that there has been a loss of 
£15,256, and this is attributed to the contracts taken over having 
been less valuable than they were represented, or that those 
entered into by the directors had not been remunerative. Not one 
of the directors appear to have paid for his shares, and nearly all 
of them were mixed up with the old firm in giving a»commodation 
bills to keep the concern going. The managing directors mis- 
appropriated over £50,000 of the company’s money, and expended 
it on a private concern of their own, which has turned out an un- 
profitable speculation. The banking account was never checked, 
and hence these serious irregularities were not discovered until too 
late. Three courses are recommended to the shareholders :—1, To 
wind up the company absolutely; 2, To dispose of the works to 
some other company; 3, To form a new company, which could only 
be thought of if, on a close inspection of the accounts, there 
appears to be the nucleus of a valuable business. Mr. Handel 
Cossham, the chairman, and his co-directors, are preparing a reply 
to the committee’s report, which will be in the hands of the share- 
holders before the meeting on Saturday. 

The Neath and Brecon Railway was opened for passenger traffic 
on Monday. The total length of the line is thirty-one miles, and 
the Neath section for a distance of ten or twelve miles passes 
through an important maiden mineral district containing vast re- 
sources in coal, iron, stone, &c., and already capitalists are 
begining to pay some attention to the district. The line will ulti- 
mately secure a large portion of the through traffic from Swansea 
and the western division of South Wales to the North. Mr. John 
Dickson was the contractor for the undertaking and the works 
have been carried out in a most substantial manner. In connec- 
tion with the Central Wales and the Central Wales Extension it 
is expected that the line will be ultimately absorbed into the 
London and North-Western system. " : 

At the Bristol Bankruptcy Court, on Saturday, Mr, Edlin applied 
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in the matter of H. W. Ford’s bankruptcy (late of the firm of , 
Shackleford, Ford, and Co.), to annul the adjudication of bank- | 
ruptey which had been obtained upon the bankrupt’s own petition, | 
and to adjudicate him bankrupt at the suit of Mr. Herman, who 
had issued a judgment debtor su gainst him prior to such 
petition. Mr. Budd eos the motion. After hearing the argu- 
ments, Commissioner Hill decided that the application should be 


granted. 

Another handsome testimonial has been presented to Mr. Josiah 
Richards, manager to the Abersychan works, by the agents, con- 
tractors, &c., of that establishment, and the tradesmen and others 
interested in the neighbourhood. The presentation consisted of a 
splendid silver epergne or candelabrum, with the following inscri 
tion on it:—‘‘ This silver epergne, the joint testimonial of the 
agents employed at the Abersychan Ironworks, tradesmen, and 
others interested in the asigiibenshend, and the lessors of the 
Abersychan works and mineral estate, is presented to Josiah 
Richards, Esq., to mark their warm appreciation of the unques- 
tionable skill and sound discretion which have characterised his 
management of these important works during the seven years he 
has held that responsible position—May, 1867.” None of the 
workmen were allowed to subscribe to the presentation owing to 
the depressed state of the iron trade. 

The instalment of £2 10s., out of the call of £5 made upon the 
Ebbw Vale Company’s shares, have been remarkably well met, and 
the position of the company is gradually improving. Since the 
payment of the instalment the shares have advanced £1 to £1 10s., 
which is a proof that the public are beginning to have confidence 
in the undertaking. 

The iron shipbuilding of the district are indifferently em- 
pos. and it is feared that this branch of industry is ysed 

or a long time tocome. A fine iron ue, built at one of the 
local yards, at a cost of £4500, was sold last week for £3000, and 
many other instances might be mentioned of the extreme depres- 
sion which prevails. 











SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 


THe Giascow Pic InoN MARKET - MANUFACTURED IRON—THE 
Coat TRADE — MEETING OF THE GLASGOW AND SovuTuH- 
WESTERN RatLway CoMPANY—MINING TRADE IN FiIrFE—THE 
SucaR TRADE ON THE CLYDE—LAUNCH OF THE SCHOONER 
Yacut NYANZA—STATE OF THE IRON TRADE IN COATBRIDGE 
—C.iypeE Custom DutTies—LauNcH BY Messrs. CAIRD AND 
Co., GREENOCK. 

THE pig iron market keeps firm, with a considerable business 
doing. To-day, Wednesday, about 4000 tons changed hands at 
53s. 103d. cash, 54s. fourteen days and one month. Full quotations 
are as follows:—Pig iron, mixed Nos., warrants, 53s. 9d. to 53s. 
10jd.; No. 1, g.m.b., 54s. 6d. to 54s. 9d.; No. 3, 53s. 6d. to 
53s. 9d.; Gartsherrie, No. 1, 65s.; Coltness, No. 1, 63s. 6d. 
Glengarnock, (at Ardrossan) No. 1, 6ls. The shipments of the 
week are rather under those of the corresponding week of last year. 

The market herein manufactured iron continues much the same 
from week to week; prices if anything are in favour of buyers, but 
this is tending to bring out more orders, and we find specifications 
being placed in this market that have been going to England and 
Wales for almost the last twelve months. The reduction of wages 
here, although small, will enable the Scotch makers better to 
compete with those of the South, and we expect to find more doing 
from this time forward. Shipbuilding iron is still heavy on the 
market, and, we believe, plates are offered fully as low as anything 
that has yet been reported. The following are the current quota- | 
tions:—-First common bars, £7 10s.; second ditto, £6 17s. 6d.; 
to £7 5s.; nailrod, £7 10s.; angle iron, £7 2s. 6d. to £9; plates, 
£8 5s. to £10.; all f.0.b. here, less usual discount. 

continue in steady request for home use and in large 
demand for export, at the following quotations:—Coals, main and | 
common hard, for shipping, per ton of 20 cwt., laid down, 6s. 9d. 
to 7s. 3d.; best splint do., 7s. 9d. to 8s.; Wisham bousehold, for | 
shipping, 7s. 6d. to 8s.; , laid down, 3s. 6d. to 6s.; house- | 
hold, best quality delivered, ~ wagon of 24 cwt., 10s. to 12s. 6d.; | 
second qualities, per do., to 12s.; quarter, best quality, | 
delivered, per wagon, 13s.; steamboat, per 24 cwt., 10s. 6d. to 12s. 

The advices of coal shipments at the principal ports show an | 
amount very greatly in excess of the corresponding week of last | 


| 
year. | 

The adjourned meeting of the Glasgow and South-Western 
Railway Company was held on Tuesday last, when a motion 
approving of the bill for the amalgamation with the Midland | 
pen 38 5 was submitted by the chairman (Sir Andrew Orr), and 
seconded by the Lord Provost. A counter motion was made by 
Mr. Kidston, and seconded by the Rev. Mr. Meiklem. After a | 
good deal of discussion, which occasionally became a little stormy, | 
the bill was approved of by 170 to 7. On the result being | 
announced, Mr. Kidston demanded a scrutiny of votes, and parties | 
were appointed for that purpose with instructions to give in their 
report at an adjourned meeting on the following day. 

Although the mining trade in the county of Fife is at present 
pretty busy, yet the masters have reduced the wages throughout 
the whole county more or less. The reduction varies from 6d. to 
1s. per day. In several districts meetings are being convened to 
agree to refuse to accede to this arrangement, and in West Wemyss 
the miners are already out on strike. In East Wemyss and other 
places in the east of the county new pits are being sunk, and it is 
thus —— that employment will be found for those who are 
goingidle. 

The direct import of the sugar trade into the Clyde from the 
1st of January amounts to 78,587 tons, against 54,353 tons in 
1866; and for the present year comprises 12,477 tons B.P. West 

dia; 7145 tons Mauritius; 8469 tons Brazil; 602 tons Surinam; 
10,360 tons Cuba Muscovado; 22,537 tons clayed Harana, and 
16,997 tons beetroot sugar. The deliveries for home consumption 
in the Clyde during the past five months have been 70,788 tons, 
me it —— — in bas 4 ge _ b ay for o 

our ports o' mdon, Live: , Bristol, an lyde, during the 
same period, amount to 211,758 tons, against 185,781 tons in 1866, 
and 191,990 tons in 1865. The stock in hand in the Clyde, in- 
clusive of cargoes but not embraced in the official statement, is 
26,785 tons, against 23,885 tons in 1866, and 13,782 tons in 1865. 
The stock in the four ports by the most recent statistics is 
— tons, against 190,712 tons in 1866, and 163,613 tons in 


On the 4th inst. there was launched from the building yard of 
Messrs. Steele and Co., Greenock, a beautiful schooner yacht, 
which was named Nyanza. Her dimensions are:-- Length 100ft., 
21ft. beam, 12ft. Gin. in depth, and 200 tons register. Her owner 
is the Right Hon. the Earl of Wilton, Commodore of the Royal 
Yacht Squadron. The Nyanza will be fitted up in a tasteful 
manner, and we have no doubt that in her sailing qualifications 
she will add another laurel to the honours of her eminent builders, 
and will be a credit to the Clyde. 

The ironworkers in Coatbridge have got notice of a general re- 
duction of wages, amounting to 5 per cent., and the majority of 
them have agreed to accept it. A general dulness _ey among 
the works, and some who have for some time back kept working 
six days a week have this week curtailed their employée to five 


days. 

We believe the tinplate workers are resisting the proposed re- 
duction of wages, and many of them are preparing to leave for Eng- 
land. The number of furnaces in blast is stilt restricted. ~~ 
though the casting goes on steadily, except at Gartsherrie, there is 


no great demand for 
month of the duties 








jigs.” 

Subjoined is the official return for the 
collected at Glasgow, Port Glasgow, and Greenock, with that for 
the corresponding awe in the two previous years:—Month end- 
rH gf 1867, £90,009 5s.; month ending 31st May, 1866, 
994 2s, 7d.; month ending 3lst May, 1865, £48,933 14s, 1d, 





has been more doing lately, and although prices have not under- 


month ending 31st May, 1866, £10,937 8s. 5d.; month ending 31st 
May, 1867, £11,447 7s. 94. Greenock—Month ending 3ist May, 
1867, £101,067 18s. 10d.; month ending 3lst May, 1866, 
£132,322 7s. 10d.; month ending 31st May, 1865, £106,455 5s. 11d. 
On Saturday forenoon there was launched from the shipbuilding 
yard of Messrs, Caird and Co. a splendid saloon paddle steamer for 
the South American trade, of the following dimensions:—Length 
over all, 246ft.; breadth, 25ft.; breadth over paddle boxes, 44ft. 
6in.; depth of hold, 9ft. Gin. The vessel was named the Rio Uru- 
guay by Miss Bruce, daughter of the owner, David Bruce, Esq. 


Port bending Sia ay ending 3ist May, 1867, £9,559 18s. 0d.; 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 


LIVERPOOL: £. from the Port: The Stock of Cotton: The Bir- 


‘ports 
kenhead Ferries: The Dock Board and the Inman Line: The Great | 
Eastern Steamship: The Cunard Steamship Russia—Stare or | 


TRADE AT SHEFFIELD—MANCHESTER GEOLOGICAL SocieTy— 
MIDLAND RaILWAY—MANCHESTER COTTON SUPPLY ASSOCIA- 
TION—THE Oaks COLLIERY—HvuLL Dock Works—RatILway 
AMALGAMATION : Great Eastern, Manchester, Sheffield, and Lin- 
colnshire, &c.—NORTH-EASTERN District: The Cleveland Iron 
Trade: The Nebraska (s.): Hopkins, Gilkes, and Co., Limited: 
Dredger for Blyth Harbour: Consett Iron Company, d:c.—NEw 
RattwaYy VIADUCT NEAR SCARBOROUGH—STATE OF TRADE AT 
LEEDs. 


| United States. There is no dividend this year for the share. 
| holders in Hopkins, Gilkes, and Co. (Limited). The assi ed, 
cause is the depression of the iron trade and the long strike of the 
iron-workers. The shareholders are stated to have expressed con. 
fidence at the annual meeting in the future of the company. The 
general trade of the Hartlepools is considered to have somewhat 
improved. Mr. Kobinson, of Blyth, has launched a dredging 
' machine built for pee Harbour Company, and which is being 

fitted with ines, inery, &c., by Messrs. Hawks, of Gates. 

head. The dimensions of this dredger are:— Length, 100ft.. 
| breadth, 25ft.; depth, 10ft.; with a well-way, 60ft. long by 5ft, 
_ wide, through which the ladder and buckets will work. ~ The 
’ vessel was 1 by Mr. Meik and Mr. Nesbit, engineers for 

the company. is expected that the vessel will be at work in 
| the channel of the harbour » AW. end of July. The company 
has recently made three large s ipping berths on the north side of 
the harbour for the accommodation of local collieries. The Consett 
Iron Company is unders to have secured a considerable order 
- tons—on Russian account. The steam coal trade of North. 
umberland is brisk. 

On the evening of yesterday week a new iron girder viaduct 
was completed on the line between Scarborough and Whitby, 
The viaduct carries the York and Scarborough Railway obliquely 
across the river Derwent, three miles below Malton. It has stone 
and brick piers and reversed iron girders, on the top of which the 
permanent way is laid. The various spans range from 90ft. to 
100ft. The new viaduct is built by the side of an old wooden one, 
and from the necessities of the navigation it is of the same 
height. The viaduct accommodates the traffic of the down line, 








It appears that during April there was a rather heavy decline in 
the wales of the BritishJgoods exported from the Soom. Thus, 
during April the value of the exports was declared to be £5, 623,019, 
as against £6,999,309, in April 1866. The stock of cotton at Liver- 
pool continues to be well maintained, amounting, May 31st, to 
$10,620 bales, as compared with 975,030, bales at the corresponding 
date of 1866, The average weekly deliveries from Liverpool to 
the trade this year have been 42,280 bales, as compared with 42,210 
bales to the corresponding date of 1866, and 33,100 bales to’ the | 
corresponding date of 1865. The average weekly consumption of 
the United Kingdom for the whole of 1866 amounted, it may be 
added, to 46,850 bales, as compared with 39,130 bales during the 
whole of 1865. The number of persons using the Woodside 
ferry in 1866-7 shows a falling-off of 700,000 as compared with 
1865-6; this is accounted for by the depression in trade at Birken- 
head and the cholera panic of last summer. The Mersey Docks 
and Harbour Board have appropriated for the use of the Inman 
steamers the berth and new shed at the east end of the Victoria 
wharf, Birkenhead, with the exception of a portion of each already 
allotted; it has also been agreed tolet toMr. Inman from 5000 to 6000 
square yards of land adjoining the berth. The Great Eastern Steam- 
ship Company have decided todefend thesuit brought againstit inthe 
Admiralty Court by the late crew for a balance of wages alleged 
to be owing to them, and for compensation for wrongful discharge. 
The fine (Cunard) screw steamer Russia arrived in the Mersey 
yesterday week from the Clyde, where she was built by Messrs. 
Thomson and Co., of Govan. The run from the Clyde to the | 
Mersey was made in sixteen hours; during the greater part of the \ 
run the engines were slowed from their full speed of fifty-six to | 
fifty-eight revolutions per minute, to forty-six revolutions per | 
minute. The Russia starts on her first voyage to New York on | 
the 15th inst. The Russia is strongly built of iron in eight | 
water-tight compartments. Her dimensions are: length, 346ft.; | 
beam, 42ft. 6in.; depth, 29ft. 2in.; and burthen, 3141 tons. The 
engines constructed by the builders are direct acting with all the 
latest improvements, and are of 650-horse power nominal. 

Sheffield trade continues dull upon the whole. The armour- 
plate branch is somewhat more active, but the orders received are | 
not large. The steel branches continue to be well employed, there 
being still a good demand for Bessemer steel rails and for railway | 
plant generally. All other branches of Sheffield industry are in a 
more or less-languid state. . 

At the last ting of the Manchester Geological Society, Mr. 
Hegginbottom, jun., read a paper with reference to the mine at 

infield known as the Astley deep pit. The depth of the 
mine was sta to be 6864 yards, and the temperature in the 
workings was stated to be very low. The discussion which followed 
the reading of the paper showed that there are great variations in 
the temperature of different mines, and that increase of heat is 
not proportionate to increase of — One gentleman remarked 
that there is a greater in one description of strata than in 
another. : 

The interest excited by the agitation in reference to the affairs 
of the Midland Railway may be measured from the fact that, at 
the late Wharncliffe meeting at Derby, there were little short of 
800 shareholders present. The additions proposed to be made to 
the capital powers of the company by this year’s legislation are 
something under £100,000. 

At the last meeting of the Manchester Cotton Supply Associa- 
tion, it was stated that there was no practical limit to the extent 
of the land suited for the growth of cotton in China. The 
American war gave a great impulse to the production of cotton in 
China, but the exports to Europe having now nearly ceased the 
supply is falling off every season. 

esterday week the principal mining engineers of the West 
Riding of Yorkshire assembled at the Oaks Colliery for the pur- 
pose of examining the shafts and the pipe through which gas 
exudes from the feeder in the mine. e pipe was minutely 
examined, and was found to be sending up from 600 to 700 cubic | 
feet of gas per minute, the pressure varying from half a pound to | 
a pound per square inch. No decision was arrived at with | 
reference to the probable time when the colliery would be in a 
sufficiently safe condition to be opened out. 

On Saturday an accident occurred at the new dock works, Hull. | 
A cofferdam, which has been for some few months in course of 
construction, gave way with a crash, which caused no small alarm 
to the persons on board vessels lying in the Humber Dock basin. 
The dam was made for the a of repairing the west wall, and 
at the end of the week such progress had been made that there | 
was very little water in the enclosure. 

A ci has just been addressed to the shareholders in the 
Great Northern, the Great Eastern, the Manchester, Sheffield, 
and Lincolnshire, and the Lancashire and Yorkshire railways 
urging the advisability of these four lines being amalgamated 
upon equitable terms. Itis suggested that the whole management 
of the systems in question should be vested in one united board 
of directors by which unity of action would be secured, while the 
convenience of the public would be promoted, and a considerable 
saving would be effected in the working expenses of each of the 














associated companies. 

The state of the Cleveland blast furnaces is now as follows:—In 
blest, 90; out of blast, 30; total, 120. There are thirteen furnaces 
building and repairing, of which two are nearly ready. Business 
is considered to be improving, but very slowly. In pig iron there 


gone any change inquiries a to have considerably increased, 
and buyers are more aot gg lh foundry pig some large orders 
have been taken for France and Holland. Home buyers, also, 
show a little more desire to p . The North Yorkshire and 
Cleveland foundries are for the most part tolerably busy, although 
some of them are only partially employed and complain of a 
scarcity of orders. Water and gas pipes have been in less demand, 
but a few chair orders for the East are said to be still in the 
market. There is some little demand for bars, plates, angle, and 
T-iron, for railway and bridge work, but a scarcity of orders for 
all kinds of manufactured iron is experienced in Cleveland. The 
shipbuilding trade in the north-castern district is somewhat inac- 
tive. The Nebraska, a large steamer built by Messrs. Palmer and 


although it will be utilised both ways during the present summer; 
a twin viaduct for the up-line has been commenced. 
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Coppsn—British—cake andtile,| £ s. d. £34. d) £ 8. d. £ 8, d. 
Y o—getcmmeencnns| | ir ey ae ire Ff a ee we 
Best selected.....ccsceseosss | 81 O 0., 83 O 0] 87 0 0.. 89 0 O 
MEE cccosncsesscsonsccceces | OF OS Ge OF 8 CLO 0 6. ES 
Bottoms...cccccsccccccssece | 86 0 0.. 90 0 0] 93 0 0.. 95 O 6 
Australian, per ° oe | 81 @ 0.. 88 O 0] 87 O 0.. 92 0 @ 
North eee @o0. 000) 000. 00606 
Spanish Cake ...+++s. eeece 73 0 0.. 7319 0) 80 0 0.. 81 0 @ 
Slab. for prod. 96 percent. ..{/ 9 0 0.. 0 0 0) 0 00.. 060 
YELLOW METAL, per lb. ...00.| 0 0 073; 0 0 7 OO 8B 
1BON, Pig in Scotland, ton......| 213 7) cash 212 O cash. 
Bar, Welsh, in London ......] 615 0.. 7 0 0] 710 0. 715 0 
Wales.....++ 600.. 6 5 0} 615 @.000 
Staffordshire .. 710 0.. 715 0} 810 6. 815 0 
600... 6 5 0) 615 0.. 000 
910 0.. 0 0 0) 1010 0... 000 
610 0.. 0 0 0} 910 0... 915 06 
710 0.. 0 0 0} 810 0. 815 0 
Swedish .. seeeee | 10 5 0.. 1010 0 . 5 0.. 11 15 0 
LEAD Foreign, ton.... | 1910 0.. 0 0 0 0 @. 006 
en WB cere. | 218 0. 22 0 0) 32 10 0.. 22:15 
Other brands <cccccccccccce | 19 17 6.. 20 2 6} 21 0 0.. 21 7 0 
Bheet, milled ...ceccceceeee | 2015 0.. 0 0 0 21 0 0.. 21:15 0 
-/93 00. 000/% 00. 000 
21 5 0.. 0 0 0; 32 0 0..23 0 @ 
29 0 0.. 2910 0) 3110 0O.. 32 Ow 
28 0 0.. 30 0 Oj 3t O O.. 32:10 0 
25 0 0. 0 0 0} 2415 0.. 25 0 0 
oeee 67 06.000} 700. 000 
SPELTER, Silesian, per ton......| 2017 6.. 21 2 6/ 20 0 0.. 20 5 0 
English sheet ..ccccccscseee | 27 0 01. 0 O 0) 2810 0.. 0 00 
White zinc, powder..........| 9 0 6. 0 0 0} 00 0.. 000 
STEEL, Swedish faggot ° 000. 000; 0 00... 006 
OE sevcccceseccees 000. 000, 000. 006 
TIN, Banca, per cwt. 411 0.. 412 0} 317 0.. 318 0 
traits, fine—cash . 4519. 4 6 0) 315 0.. 316 © 
Prompt 3 months 4 610.. 4 7 0] 317 0O.. 318 @ 
English blocks ....+ 480.490) 430.456 
Bare wsccccesceces 49 0. 410 0} 440.. 46 @ 
Refined, in pomeccest O86 Ge 60 Cl 6S Oe 43 8 
TINPLATES, per bz of 
IC COBC rec ecccecccccerccces 2é6¢@. 3 OG Oe & 36 
110 0.. 212 6] 111 0.1. 118 0 
110 0.. 111 Of} 111 0. 113 © 
116 0.. 117 O| 118 6. 2006 
PRICES CURRENT OF TIMBER. 
1867. | 1867. , 
Per load— £04 «4/4 & £ & || Perlosd— 2se46,842624. 
secseeesesee 9 010 10/11 10 183 10 || Yel. pine, per reduced C. 
Quebec, red pine .. 3 0 410] 3 5 415 || Canada, lst quality 17 01910 17 1090 6 
yellow pine... 915 4 0] 915 310! Qnd do... 139 013 0 19101610 
St. Jobn'sN.B, yel.. 0 0 0 0} 0 O O O || Archangel, yellow. 111012310 12 013 0 
Quebec,oak, white.. 5 5 6 O| 5S 0 510 | St Petersburg yel. 10 10 11 © 10 1012 © 
+ 310 410] 6 5 415/| Finland ... .... 809 0 610 © 
+0 00 0] 0 OO O|| Momel .......... 0 0 0 ¢ 0° 
«310 5 0] 310 5 0 |G burg, ye... 8101010) 9 01010 
+ 310 6 0] 310 6 0) white 5 0 9 6} 8090 
:. 2 0 3 0] & 5 B10 || Gefle, yellow...... 9 O11 6 10 O11 @ 
+ 3 0 310/ 3 5 810 erhamn ...... 9 0lele}) 91011 © 
-~-3 O03 5135 31y) Christiania,per C. 
-115 3 3/3 6 310) ian. by 3'by 9 a6 O22 0] 6 098 © 
$363) $70 $0 | pekpaan but 
o | . 
800010080 0 verte hn f O15 1 4] 0162 6 
410 5 0| 5 O 6 O || Staves, per standard M. 
610 710| 7 © 8 0 || Quebec pipo...... 80 090 0] 89 O85 6 
Bole, gw Sn Ne 10550 @ | pane puncheon 20 0 31 0) 20 0% 0 
bec, whispruce crewn | 
Scoekawbs ores 13 10 1510113 01510 || pip --s--- } 150 0 180 ¢170 0190 0 
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MR. BIRD'S CIRCULAR. 
HARDWARE AND STEEL.—Makers generally still complain of a slack trade, 
and the colonia! and American accounts have not been encouraging to expor- 
ters. Armour plates are again in course of m+nufacture, and steel for railway 


| bridge, boat, and boiler purposes, is in fair inquiry. It may be useful to many 


of our customers to know that, notwithstanding the fears expressed in technical 
journals that steel cannot be obtained jally suffi ly uniform to 
warrant its use by engineers, plates supplied to the Admiralty specifications 





‘ can be guaranteed to stand a test of thirty-eight tons tensile strain when cast, 


and thirty-three tons when made of Bessemer metal. For Milan steel, both 


| genuine and imitation, as also for steel rivets, there is some bttle inquiry for 


shipment, and good orders for punched steel tor gun-barrels are said to have 
been given out, whilst military rifles on diff it systems i to be ordered 
on fo eign account, in many and even out-of the-way places, as though 





peace 
| were still endangered, Bessemer steel ralis are in better demand at £13 to 


£15 per ton. according to make. An inland railway company advertises for 
2600 tons, and foreign lines are making inquiry here with a view to substitute 
this material for wrought iron. . 

ENGINEERING WORK.—The financial embarrassments of railways aud 
similar undertakings tell upon our large establishments, and the price of work 
has materially declined. Some few locomotives have been given out for the 
Brazils and New Zealand, and light tramway engines of various gauges, from 
£500 upwards, are under negotiation. Bridge work is rather scarce again, 
but orders for roofings, sheds, and constructions of this character, have been 
given out both for home and export ; also railway carriages and wagons, many 
of the former with iron framework involving the use of large angle T and joist 
iron sections. Tenders for 130 miles of fencing have just been sent in to an 
Indian railway company, and orders for similar work, with screw-straining 
posts, have been given out for Australia. Orders for tools, engines, &c., may 
be expected in jon with the i lads and b ordered by our own 
Government and others, as also those to be built for Prussian Government 
account by the new shipbuilding company at Kiel, and for Austrian account at 
Trieste. 

METALS.—Tin.—At the beginning of the month buyers for straits came 
for sard more freely, and a steady advance set in. From 84s, prices advanced 
to 85s. 6d. to 86s. for stock, and 87s. to 88s. for arrivals. Banca is notso much 





in demand, but as stronger prices are reported from Holland holders are less 
disposed to sell under their own prices. For English full official prices are 
readily paid, in facc the distress in Cornwall and the great emigration of 
miners, as a consequence of it, tells upon the market. Copper.—Owing princi- 
pally to the advance in tin there was a sudden upward tendency in this metal, 
and as prices had been undaly depressed—Chili having been sold as low as 
£70—the reacti. n was very rapid. Several purchases of small lots of English 
best selected have been made, and as much as £85 paid; the stock of Austra- 
lian being rather small, holders realised their own prices, and Chili was sold as 
high as £73. The West Indian mail, however, brought news of large ship- 
ments on their way from Chili, and as there has been no recovery in the 
Indian market the buoyancy here has again disappeared, and English best 
selected can be bought at £81 to £82. Swedish Iron.— Not much business 
doing, and no alteration in prices. Lead.—Prices are decidedly firmer, and 
gradually creeping up. Spelter.- Contrary to expectations, prices have not 
given way after the result of the conference. A large business has been done, 





Co. (Limited), has taken in her coal, and will shortly leave the 
Tyne for Liverpool. ‘She is to run between that port and the 


and holders are not disposed to accept low offers, Sheet zinc, however, is 
dull ; prices in favour of buyers. 








June 14, 1867. ; 
oan FRENCH INTERNATIONAL EXHIBITION. 


Tue sun, long baffled by a succession of winters, seems 
at Jength to have asserted his right to appear, and tempered 
by pleasant breezes his rayshas madethe park of the Champs 
de Mars a very enjoyable place of late. , he two Emperors, 
however, could scarcely have found it so on Satu rday 
afternoon when, | with a “humerous retinue, they visited 
many objects of interest in the grounds, The Exhibition 
was very full that afternoon, and a surging crowd followed 
and pressed upon the imperial visitors in every direction, 


receiving them with considerable enthusiasm, the police 
with difficulty, hut, we mnust say, with politeness, clearing 
their path. Within the building, as the procession moved 
from section to section, the police in advance on either 
flank obliged the occupants of the various states and 
offices to vacate them, taking every precaution necessitated 
by the recent attempt on the life of the Czar. In connec- 
tion with this unfortunate event it is worthy of note that 
an English soldier, Staff-Sergeant Major Laverty, of the 
termaster-General’s department, was just in front of 


(Juar . 
the misguided man who fired the shot, and almost stunned 


by the report 0 Y 
shoulder. He states that he at first got hold of the 
assassin, but lost him in the tumult which followed the 
act. Sergeant Laverty is employed under the English 
Commission in superintending tests of cooking ranges. 
Let us now, taking advantage of the real summer which 
seems at last to have come, complete our survey of the 
third quarter of the park, containing, besides the tussian 
and Swiss exhibits already described, the annexes of all 
the German states, as well as that of Belgium, 

The boilers giving steam to the machinery within the 
luilding are, however, French at this German side of the 
Champs de Mars, and the first we come to are those of 
Messrs. Farcot, of St. Oven, which we illustrated in our 
last number. ‘They are good specimens of workmanship, 
and have an exceedingly compact appearance for boilers of 
their generative power. They are placed in the engine 
room Without Setting, the intervening space between the 
two plates being filled with non-conducting material. The 
external surface of this casing is rather hotter at some parts 
than the brickwork of a well set boiler, but on the whole we 
should say that there is no considerable loss of heat by 
radiation. The pla» for taking out the flue and tubes of 
the lower boiler without cutting rivets is well carried out. 
The same system, though different in details, is, however, 
practised by other makers. We cannot approve, under 
any circumstances, of placing one boiler over another, as 
is done in this instance; the largest and most efficient 
portion of the heating surface is thus applied under the 
disadvantage of a considerable superimposed hydrostatic 
pressure, the evil effects of which in retarding the libera- 
tion of steam, has repeatedly been demonstrated. In 
marine boilers such a disadvantage, to a certain extent, 
may be submitted to, but it isan undoubted disadvan- 
tage, and should be avoided, in land boilers. As almost 
the entire shell of these boilers is utilised as heating sur- 
face, they are probably economical in construction, if we 
count only about a foot of surface obtained. It 
simply a question, therefore, if this compensates for 
the disadvantageous position of the fire-box employing 
radiated heat and that of the tubes utilising some 
of the flame, and the first effect of the products of 
combustion. Between this boiler house and the Swiss ma- 
chinery annexe stands a large building of nondescript archi- 
tecture and unnecessary variety of colour, containing the 
Swiss collection of beawr arts, (Questionable as its appear- 
ance is, its effect is improved by its being placed on a 
handsome stone terrace, surmounted by a balustrade. Had 
the colouring been somewhat quieter it would not have been 
on the whole an unsightly object. In frout of it small pa- 
vilions are still being erected—in fact there seems no end 
to the growth of these excrescences—or the placing of 
plaster equestrian statues. An Austrian stable close at 
hand is nearly finished, and will then contain six of the 
Kaiser's horses. Norway and Sweden are represented 
hereabouts by wooden houses similar to those of their na- 
tive farmersand peasants. Each of them contains collections 
of fishing nets and tackle, small farming implements, and a 
few minerals; but on the whole there are not any ideas of 
peculiar interest presented to the visitor within these 
ché'ets. The Swedish one has a sod_ roof, which 
was green in March, when there was not another 
blade of grass in the park, but has long since 
lost its verdure. Near the Swedish building is an 
open shed, covering some fine pieces of artillery exhi- 
bited by the Swedish Government. One, a 14-ton muzzle- 
loading rifled gun, with four grooves, is as fine a specimen 
of workmanship as any turned out from Woolwich. Of 
the quality of its material we have no means of judging, 
but coming from Finspong, there can be very little doubt 
of its excellence; there is a cast iron gun almost as large, 
and a small three-grooved field piece, with its carriage and 
timber complete. 

A little further on is a kind of tent, covering a solitary 
portable engine, built at Stockholm, by M. Bolender, a very 
creditable piece of workmanship, of the English type, but 
with a few points about it somewhat out of the English 
orthodox fashion; for instance, the exhaust pipe is carried 
outside the barrel of the boiler, and surrounded for most 
of its length by a concentric tube, forming a feed-water 
heater—a much better plan than the multitubular heater, 
which frequently encumbers French engines of this class. 
The throttle or starting valve, and an expansion valve, 
are fixed behind the slide valve, the expansion valve 
being worked by a motion taken off the shaft with 
small bevel gear. The funnel has a large spark- 
catcher for burning wood, the wheels and under 
carriage in general are of wrought iron (except the axle 
boxes) and thoroughly well made. The driving axle is a 
good forging, well cranked, but the cross headand connecting 
rod are unnecessarily heavy; the barrel of the boiler is also 
too long, a fault persisted in by many foreign builders, 
who think they never can get enough duty from flame, and 
Imagine that it will live down any length of tubing. The 
boiler work, however, is first-rate, no L iron being used, 
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f the pistol, which exploded close to his | 
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THE ENGINEER. 
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| and the back and front plates of the fire-box shell bent to 


take the lateral casing. 

We are now opposite a highly ornate and not ungraceful 
building, containing samples of products from the colonies 
of Portugal, ranged principally in bottles, of cereals, dyes, 
&c., in infinite number, but homceopathic quantity; there 
is nothing, however, either in or out of the bottles which 
approaches nearer to subjects interesting to most of our 
readers than small samples of cedars of Goa and other 
Indian timber; leaving it, therefore, and passing by 
an Austrian bakery of less prepossessing exterior than 


M. Vauren’s now famous establishment at the other 
side of the park, we find ourselves once more 
amongst French machinery. A long annexe adjoining 


the Swiss one is filled with agricultural implements 
and engines which, apparently finding no place on the 
well-stocked French side of the park, are housed here b 

the Imperial Com mission. Verily, if there is any French 
manufacturer unrepresented in the Champ de Mars, it 
must be of his own choice or his own fault, for plenty of 
room has been found for all home applicants. Neverthe- 
less, the Imperial Commission do not escape many a growl 
and grumble from their own countrymen as well as from 
foreigners. Near the entrance of this French agricultural 
shed is a traction engine by the Maison Duvoir, of Lien- 
court (Oise). Ou the whole it is a tolerably good attempt 
at an engine of its class, but will probably be much 
improved upon hereafter. Its principal defect, if it be a 
defect, arises from following the locomotive too closely, 
and placing the cylinders and the whole of the working 
parts beneath the boiler. In order to protect them, partially, 
at least, from mud and dust, they are cased in all 
round, and, in consequence, are practically inaccessible. 
Aveling’s pitch chain is adopted for giving motion 


to the driving wheels from an intermediate shaft 
worked by gearing. The driving wheels are of 


boiler plate flanged down at the edges very broad, 
with wrought iron arms cast in the bosses. The 
steering is effected from the foot plate by a shaft with a 
worm, driving a screw wheel on the swivel pin. Why 
this guiding shaft should be broken half way by gearing 
and a disengaging arrangement we are at a loss to know, 
as also why the glass gauge has been placed at the side of 
the boiler almost out of sight of the fireman. As far 
as we could see, the working parts, with link motion, are 
well finished, but they are so completely enclosed that they 
are necessarily dirty, and cannot be carefully examined. 
The circular fire-box is adhered to, as in almost all French 
portable engines, and the steam pipes are carried forward 
to the cylinders from the top of it high over the boiler, the 
steam being admitted by a two-way cock, moved by a rod 
and lever from the foot plate, replacing the ordinary 
starting valve. On entering the agricultural shed the first 
machinery to be seen is also from Liencourt, consisting of 
portable and fixed thrashing machines, respectively accom- 
panied by portable and fixed engines, by M. Alloret, next 
to which isa MeCormack’s American reaper, whoseadmirable 
action we noticed in speaking of anotherspecimen of the same 
kind in its native annexe. This implement and afew smaller 
ones of different kinds by the same maker, are the only 
machines not of French origin in this large building. 
Ganneron of Paris has a well-made thrashing machine of 
the English pattern, and some wooden ploughs of native 
build, and M. F. Del, of Vourzon Forges (Cher) is also an 
exhibitor of this class of machinery. The best examples of 
portable and stationary engines in this shed, are, however, by 
Damey of Déle; he only exhibits small specimens, and his 
portable has a flue-boiler with tubes in communication 
forward to the smoke box, but the whole machine is re- 
markable for simplicity and is of very good finish. Both 
the stationaries and portables are fitted with link motion, 
and almost similar cast iron bed-plates are used in both 
classes of engines. This plan of carrying the working 
parts of a portable on a light bed-plate placed on the back 
of the boiler is very usual in France, originating, we 
suppose, when the boilerwork was not sufficiently good, to 
stand the strain of the parts in motion without gradually 
injuring the shell of the boiler. In the race for lightness 
amongst our own makers there is no probability of 
such a system being adopted, but we doubt if for the 
common hard-working farm or contractors’ engine it has 
not considerable advantages. Amongst this collection of 
machinery are two objects worthy of note as improve- 
ments in similar plans in use amongst ourselves; the first 
is a grain cleaner by M. Lhuillier of Dijon, the extraneous 
matters larger than the grains of corn remain in a hori- 
zontal zine sieve, which receives the corn as it falls from a 
hopper. This sieve delivers into a cylindrical riddle set 
at an incline and shaken rapidly in the direction of its 
axis hy a crank and connecting rod in the lower part of 
the framework. At the end of its stroke it strikes a strong 
spring, which eases the concussion and at the same time 
gives motion to the horizontal sieve. The cylindrical 
riddle consists of an outer covering of sheet brass, between 
which and the cylindrical sieve of brass wire gauze there 
is an intervening space down which the corn to be riddled 
passes, and in doing so the smaller seeds and bad grains 
fall through into the centre of the riddle, but they are not 
to the bottom 


allowed to tumble over and over t 
of their course, perhaps falling through the sieve 


again, and getting mixed with the clean corn. A shoot of 
thin sheet-iron hung on the axis, and participating in its 
shaking motion, catches them as they fall into the interior 
of the barrel and delivers them clear from the corn at the 
lower end. The cylinder has a strong iron hoop round its 
centre, over which is suspended a small hammer, which 
strikes it when required, in case of grains sticking between 
the outer covering and the sieve. These machines are 
capitally made, and appear to do their work rapidly and 
thoroughly. The other apparatus, which we think deserv- 
ing of commendation, is a portable 4-horse gear for giving 
out its power for agricultural purposes by a pulley over- 
head, without the universal joint shafting which we gene- 
rally employ. There are several of these arrangements 
amongst the French agricultural machines, and a very com- 
plicated one in the Swiss annexe, but the one to which we 





allude in particular is that by Creuze, of des Roches ; the 


————— 


: ae ap from the centre of the horse-arms, carries a 
ight forked casting, which supports the multiplyi 
and the band aan which it se The firet po 4s 
by a stout pair of bevel-gear 2 to 1 working on to a spur 
and pinion 3 to 1, which in their turn drive the band 
pulley by a light pair.of wheels 8 to 1, so that a very high 
speed of band isobtained. The gearing is correctly re- 
duced in strength in proportion to the increase of 
and corresponding diminution of power, and the whole 
arrangement looks mechanical and well proportioned. 
There are some flax breakers and peed: a for beating 
colza, but we do not notice any peculiarity amongst them. 
Messrs. Gerard, of Cher, exhibit two thrashing machines 
and several well made portables, but all with the circular 
fire-box, long since abandoned in England. A label on 
one of them tells us that the fire-box is forged without 
rivets, by Rubert and Co., of Chamond (Loire). French 
boiler makers have advanced greatly in this species of 
work—the specimens of plate-shaping exhibited by Cail 
and other makers are as perfect as such pieces of work 
cau be made; and the demand for qualities of plate which 
will stand such manipulation is becoming daily greater, and 
ismet by the forge-masters with brands liketheCreusot No. 7, 
&c., equal to what is produced by any of our best makers. 
At the end of this shed, but separated from it, isa trans- 
verse building containing a large and varied collection of 
agricultural machinery, by M. J. Cumming of Orleans. 
The display is tastefully arranged, and looks exceedingly 
like a piece of the English agricultural shed, English ty 
predominating greatly in most of the machines. the 
work seems generally of good sound quality, but as none 
of it is in motion we are unable to form as good an opinion 
of its merits as work would give. We must now return 
again to the park, and pass by many buildings of no par- 
ticular interest to our readers, or, indeed, to anyone else, 
before arriving at other localities in which machinery is 
exhibited. One building, however, is worthy of notice; 
a very neat cottage, the copy of one of a great number, for 
“Family treatment of the insane,” at Cheel, in Belgium, 
where 1000 persons are at present under the treatment of 
this system, which has for its object the assimilation as far 
as possible of the patient’s life to what it would be if he 
were not under restraint. The interior of the house, by 
plans and statistical tables, is made to give an immensity 
of information on the Belgian mode of treatment of 
such maladies, After passing this cottage we come to 
a wooden building, containing a class of machinery as 
yet almost unknown in England, although we have had 
many inquiries on the subject of late. We speak of the 
wood paper pulp machinery, invented many years ago by 
Henry Voelter, paper manufacturer, of Heidenheine and 
constructed by Deeker Brothers and Co., mechanical 
engineers, of Constatt, Wurtemburg. This machinery was 
very late in its completion in the Exhibition grounds, 
almost as late, perhaps, as our unfortunate lighthouse, but it 
has the advantage of that notorious structure, inasmuch as 
it went to work not more than two months after the 
opening of the Exhibition, and has “fonctionne,” as the 
French call it, since the Ist of June, without let or 
hindrance, and in a most satisfactory manner. The intro- 
duction of wood pulp in paper manufacture is essentially 
of German origin, and its practical application is stated to 
have been first made by the above-named Henry Voelter 
about twenty years ago. He ap to have kept the 
manufacture of wood-paper (or rather the adulteration 
of other pulps) to himself for ten or twelve years, 
in which, as he might have been at considerable pains 
to convince other manufacturers of the utility of his new 
process and then had it pirated by them, he probably 
took the wiser course. <A period, however, arrives 
in all new processes, when they must, one way or other, be 
given to the public, and Herr Voslter ap to have di- 
vined, or possibly been convinced by infringements, that 
that period had arrived a few years ago, and has since cer- 
tainly made good use of his time, for although the appara- 
tus required is extensive and somewhat costly, he has 
already supplied the machinery to eighty-nine establish- 
ments in Europe and one in America. Of these, ten have 
gone to Belgium, eleven to Austria, seventeen to Prussia, 
three to Russia, one only to England, and one to 
Canada, France having already taken eight. The ma- 
chinery used is simple énough, though we can well 
understand its having required much time, inventive 
talent, and expenditure before it was brought to perfection. 
The wood (pine being preferred for the length of its fibre, 
whilst aspen or lime is used where perfect whiteness is 
required), is first cut into billets of about l5in. long, 
and 2in. to 3in. square; the reduction of these to 
pulp is then accomplished. Elevated on a high enta- 
lature surrounded by a platform is a wide-faced 
grindstone, enclosed in a casing and driven at a high 
speed. The face of this stone is closely picked over with a 
sharp-pointed hammer—an operation which requires re- 
newing every two days when the machinery is in constant 
work; the stone, however, is not of any very special 
quality, any ordinary sandstone used for grinding purposes 
will do. The one in use in the Exhibition is about 4ft. 
diameter and 16in. wide. The casing for about a third of 
the circumference of this stone is divided into five com- 
partments by strong cast iron framework, forming, we may 
say, five chambers, abutting on the edge of the stone equal 
to it in width, and each 7in. or 8in. deep, and as many long 
on the line of the stone’s circumference. Each of these 
rectangular chambers is fitted with a piston, the rod of 
which is furnished with a screw and impelled towards the 
stone with slow motion but great foree by suitable 
tangential gearing. The nut which takes the thread of the 
screw is made in halves, and held together by clips 
when the inward motion is going on, but when it 
is necessary to withdraw the piston the clips are released 
opening the screw, and it is wound out quickly by a 
little windlass, These chambers with a piston arrange- 
ment are for containing the wood under process of reduc- 
tion and pressing it gradually against the stone. Each of 
the five chambers holds a dozen or so of the billets loosely 
packed into it, which are replaced as soon as they are 











ground down to within two or three inches of the stone. 
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The motion for driving the tangent screws which depress 
the pistons is taken from the shaft which drives the stones, 
and is regulated by one of the bands for reducing speed 
working over a pair of reversed cone pulleys, whereby the 
attendant shifting this strap with a guide can modify the 
rate at which the pistons approach the stone, and conse- 
quently regulate the pressure they exert on the wood. A 
continuous and large supply of water is delivered over the 
stone during this operation, which carries the pulp forward 
with it, and prevents all undue heating by friction. : 
It might be supposed that this sugar grinding operation 

was all that was required, but this is by no means the 
case, the water carrying with it the pulp so much diluted 
that it only givesa slight colour to the liquid, and also bear- 
ing a quantity of splinters and coarse particles torn off with 
the finer substance. Theseareseparated bythe water passing 
through a trough, in which is a revolving sieve of rather 
coarse wire gauze, to the outside of which these coarse par- 
ticles adhere and whence they are removed from time totime. 
They constitute from three to four per cent. of the original 
weight of wood, reduced by attrition against the stone, 
and are so much material lost, as they are not worth apply- 
ing a second time in the friction chambers. From the 
axis of this sieve drum the water, now cleared of any very 
coarse particles of wood, passes into a casing enclosing 
another drum of finer sieve wire; this separates a size of 
fibre which, though too coarse for — making, is yet of 
clean and uniform character enough to be worth grindin 
finer and adding to the main body of the pulp whic 
passes forward with the water, as in the case of the first 
sieve, through the axis of this second revolving cylinder. 
The coarse fibre extracted at this part of the process adheres 
to the outside of the sieve and would soon choke it, were 
it not continuously removed by a worm similar to that 
used in conveying malt in a brewery, which just touches the 
surface of the wire gauze, frees it of its fibrous envelope, 
and carries it to a point of the trough, where an outfall of 
water washes it down a shoot into the eye of the upper of 
a pair of ordinary mill-stcnes, Between these stones with 
the aid of the stream of water constantly passing, these 
secondary fibres are rapidly reduced to the same state of 
pulp to which most of the timber has — brought 

y the grindstone, and rejoin the main y of water 
holding the wood-pulp in solution. The process of sepa- 
rating the pulp into three classes now commences, and 
is effected by passing the water containing it successfully 
through three sizes of wire gauze stretched as before on 
revolving drums, and immersed in baths, at the bottom 
of which, each quality of pulp settles. The coarsest 
quality No. 3 is sometimes used for adulterating <> 
making coarse wrapping paper &c., but is often taken back 
to the millstones by hand and reground. No, 2 is used in 
ordinary descriptions of paper, whilst No. 1 is applied 
in as large a proportion as 50 per cent. in the finest 
writing and printing papers. The mesh of the sieve through 
which this pulp Ss, was, we were told, no less 
than 40,000 holes to the square inch. The baths in 
which the pulp settles are emptied from time to time 
into wooden tanks, the bottoms of which are formed of 
laths to allow of a proportion of the water soaking away. 
When the mass has attained a certain consistency it is su 
jected to pressure under rollers between webs of strong 
flannel, from which it issues still containing about 50 per 
cent. of water. When made for sale to other paper-makers 
it is further dried, and its value per (dry) ewt. in cee 4 
is about 15s., in France about 24s. The machinery at wor 
in the Exhibition is capable of making from 12 to 15 ewt. 
per day of twenty-four hours, requiring about sixty indi- 
cated horse-power to drive it, which is supplied by three of 
M. Calla’s large portable engines, placed in an adjacent 
shed. Although this wood paper has been for a consider- 
able time before the public, having obtained prizes at the 
Paris Exhibition of 1855, and that of London in 1862, this 
is the first time the machinery for the manufacture of the 
pulp has been publicly exhibited, and very little is known 
either of the pulp or its manufacture in England. 








PARIS EXHIBITION—BRAIN AND HAND. 
(Concluded from page 503.) 

WE have spoken of iron of sections all but unknown in 
England. How are they used? What purpose do they serve? 
Houses—buildings of all sorts, of tolerably,recent construc- 
tion in France, are, by the aid of these sections of iron—as 
joists, rafters, uprights, lintels, and what not, made fire-proof, 
2.¢.,in that limited sense in which a building through which 
conflagration will meet with some delay in being propa- 
gated, is said to be fireproof. In England, on the other 
hand, the opposite is the case—thoroughly combustible 
building remains the rule—the use of iron and concrete 
even in floors, &c., being still rare. Now what is the 
reason chiefly and mainly of the difference—why is it that 
in the richer country, where there is commonly more value 
ready to go a prey to fire, and where the iron is cheaper, 
it is not employed, and vice versé ? The reason is one full 
of significance in its bearings upon our position, present 
and future, as competitors with the world for its supply of 
iron. It is chiefly and mainly the fault of the English, 
Welsh, and Scottish ironmaster alike. The writer of this 
article was vitally interested some years ago iu procuring 
a supply in various sizes of these same I sections—he was 
offered a selection from the section sheets of several firms, 
but all were so wastefully thick in the vertical webs, so 
coarse, and generally ill-proportioned, that they were 
useless anywhere where economy of material had to be held 
in view. He then prepared a sheet of sections of the very 
same sort and of about the same sizes as are now so 
common on the Continent, and were known there, though 
not very common then, and even yet, are unknown asa 
British manufacture. Tracings of those sections were 
sent to four large iron rolling firms with an offer 
of a tolerably fair order for the several sizes shown, 
provided a reasonable price per ton were quoted for their 
manufacture. The whole of the firms refused to tender 





on the grounds, first, that they had no rolls, secondly, 
that they should not wish to make rolls to turn out iron | 


so light and unprofitable. Finally, the only condition 
upon which the order, for a form of iron undeniably of 
great prospect, could be got done, was that the buyer 
should pay the entire cost of the rolls to be cut, and should 
be responsible for all losses or risks to be incurred in the 
manufacture of the quantity required, and should pay for 
it a price per ton much higher than the highest then 
market price for any description of rolled iron. 

The result was that the order was sent to France, and 
through a French mercantile firm got done in good style 
and upon terms (free of any special stipulations) which, 
though very high, as compared ton for ton with the English 
price of the day, was yet cheap when the lightness of the 
total weight in reference to the structural purpose in view 
was taken into consideration. 

Could anything well represent a more striking example 
of that piggish shortsightedness by which great trades and 
their future prosperity, and with these, in so far, national 
prosperity and strength, get sacrificed to momentary slug- 
gishness and unreflecting greed. Yet this, we venture to 
affirm, is still the characteristic of the iron trade of 
Great Britain, universally, and to the present hour. 
“Weight;” “we want weight, we don’t care for your 
structural elegance or economy;” such have been the very 
words that we have heard uttered from the lips of some of 
the largest rollers of these I forms in England. What is 
the result? That theirheavy, useless, lumbering sections are 
never employed except from sheer necessity. What wil! be 
the result ? That already sections such as we have described 
to have been refused, and which even at this hour cannot 
be got in England—for there are no rolls to make them— 
are being to some extent imported from Belgium and 
France, and that after the visits of half the engineers, 
mechanics, and architects of the world to Paris this year 
shall have widely diffused the knowledge by the evidence 
of eyesight, of the wide-spread use of those sections in 
France, and of their value, all the world will come to use 
them; but England, if she gets into the market at all, will 
be late; she will be forestalled—for price is no prohibition 
now—by Belgium and by France, as her ironmasters most 
richly deserve to be in this instance. 

It is not three years since that, to our own knowledge, 
similar pro were made to a great Bessemer steel 
rolling firm to get very light but strong I-formed sections 
rolled in that material for building uses, and declined on 
just the same grounds. 

While such purblindtrade policy prevails let us not hear 
too much of tirades against the working-men of England, 
nor the false accusation, so often repeated, that it is trades’ 
unions that are driving the iron trade out of the country. 

The trades’ unions have been often wrong, their opera- 
tions often tyrannical towards the men as towards the 
masters, but much of the existing position of these bodies 
towards the various trades’ employers is attributable to 
faults on the masters’ side—moral faults, broken faith, 
which, once broken, ends all confidence between employers 
and employed—brought about by combinations more or less 
complete on the part of capitalists and employers, making 
haste to be rich, and which, when breaking suddenly down, 


are often, with harsh regardlessness of all but gain, or the | 


revention of as much as possible of inevitable loss, left to 
all more or less upon the workmen, in short time and 
reduced wages, and so forth. All these evils, however, do 
not sap the foundations of a nation’s trade as does the 
tendency to a lazy covetousness in the conduct of trade, 
which forgets that progress and the anticipation of the 
world’s wants are the only roads to permanent and increased 
success, and that no trade which refuses to “go ahead” 
because the past and to keep to the things of it is more 
profitable, can long remain anything but moribund. The 
exactly opposite policy is that of the iron trades of France 
and Germany, as evidenced now at Paris. It is not how 
many tons a French ironmaster can sell in one lumpy bar, 
and how little trouble it takes him to make and to sell it 
that he cares so much for, as how he shall sell a large quan- 
tity at a profitable rate in the year, in forms am as 
shall, by their utility, or economy, or elegance, or all com- 
bined, secure him a great and unfluctuating and extending 
reputation and custom. 

This has been somewhat a digression, though it must be 
remarked that the decay of trade, from whatsoever source 
it come, whether blindness of policy or other, ends in 
decay of the skill of the workman, so closely allied, even 
here, on the money side of the question, are “brain and 
hand.” This is, in truth, the nature and mainly efficient 
cause of all “lost arts,” so far as any artsever have become 
lost. The trade has lost first, from whatsoever cause, and 
with it went the workman. 

A class of hand-wrought be grennge: closely allied to 
those in iron, of which we had been writing, is that of 
heavy copper work. The fire-box plates, shown as parts 
of the great copper trophy by Laviessiere et Fils, of Paris, 
are scarcely to be excelled in point of workmanlike skill. 
They are of difficult forms, even for that ductile metal 
when properly prepared, and are free from fault or blemish. 

In a much more minute branch of work in ductile and 
laminated metal we ought not to pass by the fine displays 
of wrought platina in vessels, drawn tubing, wire, &c., of 
Godart and Labordenave, Desmoutis and Quenessen, and 
of ~~ Fréres, in which the skill of brain, derived 
from Woollaston and St. Claire Deville, has been ably 
seconded by the exquisite skill of hand of those delicate 
annie, who have become trained to this special de- 
scription of work. In all the platina vessels exhibited by 
France—and some are of very great size—for sulphuric 
acid distillation, we did not notice a single spot of gold 
soldering—a good test at once of the purity aud toughness 
of the metal, and of the masterly hank of the workman. 

Blacksmiths’ work, in its largest and heaviest manual 
development, bas been held, and not without reason, as 
one of our British specialities. The British blacksmith, 
however, cannot but regard with something more than 
respect very many examples shown of the skill of hand of 
his foreign comrade. Locomotive driving wheels of 
wrought iron present a task to the blacksmith about as 
trying as any to be found, even after all the help that the 


steam hammer or the Haswell pressure die can afford, have ' 
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been placed at his command. The driving wh + 
and Co., of Creusot, and of other makers, A redo, _ 
workmanship; but we saw nothing presenting evidence a 
such manual skill in the final closing up of the wheel S 
the wheels of large diameter with the bosses for the cma 
pins (outside engine) and those solid masses to constit ” 
the balanceweights welded into their places, and with - 
spokes growing, as it were, out of them, by the firm f 
Arbel-Deflassieux and Piellon, of the Rive , Gier fo . 
The spokes of nearly all these wheels are elliptical in ae 
and tapered in both directions from the centre. Nothing 
better could be done in the way of workmanship in these 
which are more difficult forms than we commonly employ j 
England. So also in another and a highly important don 
of blacksmithery—chain-making. Nothing can be better 
than the proportions and forms which brain has given— 
nothing finer than the execution by the hand of the work. 
man, of the heavy chain cables of Doremieux Fils et Cie 
and those with admirably wrought swivel shackles i 
Karl (Fred). The former of these shows a cable weighin 
120 kilogrammes per metre, and Karl’s is about as heavy 
The first-named maker also exhibits some crane chain— 
short-linked and without studs—which has been proved 
without injury, beyond a change of curvature in the links, 
to 37,500 kilogrammes, the diameter of the iron of the 
links being only 0°25m. The strain was about double 
that of usual proof in France, and while it proves fine iron 
it also shows fine welding and smooth uniform finish of 
the links. There is room for a great deal of improve- 
ment in the “ hand” as regards our British chain-making, 
“ Piece work ” and low prices have made the character of 
all our chains less assured than they ought to be. Allied to 
iron cables, in use, though widely different in manufacture, 
we may also refer to the numerous fine examples of skilful 
manufacture of wire rope, and rope cables and cordage, 
generally of hemp and a: aloes, and other fibres shown by 
several foreign nations. , 

None of these excel the exhibits of France, specially 
those by Besnard and Genest of Angers, by Dufrien, by 
Leroux, by Pean Freres, and by Pieux Aubert, who is at 
present the manufacturer both of hemp and wire rope to 
the French navy. With all that modern rope-making 
machinery, whether acting upon vegetable strands or on 
wire, can do towards the production of a good rope, much 
remains for the care and skill of the superintending work- 
man. The differences in the quality of wire ropes due to 
this alone, with the very same machinery and material, 
are well-known to those who try them the most severely, 
and with the most terrible risks and penalties in the event 
of their failure, namely, the colliery owners. In West- 
phalia—where wire pit ropes are more used than with us, 
and are examined for their whole length under a lens 
every twenty-four hours—skill is an element of the manu- 
facture so much prized, that certain firms can obtain any 
price in reason from their old customers, and no offer of 
reduction will induce them to change to another manufac- 
turer. There are five examples shown in the French 
department of flat wire pit ropes of the heaviest class 
with tapering strands, i.e, the resistance of the rope pro- 
portioned to the stress upon it at each point, and the 
workmanship both of the wire drawer and of the rope- 
maker are first-class. 

In another department, that of well and shaft boring, 
in which France and Westphalia, with Belgium, have long 
occupied a foremost place, the manual skill of the black- 
smith, both light and heavy, is a matter of supreme 
importance. A set of boring bars and tools that are to 
act at an almost inaccessible point at the bottom of a shaft 
a thousand feet in depth, require as a first consideration 
that in material and in workmanship nothing should be 
risked to failure, that money and skill can command in the 
way of safeguard and security. 

We may therefore expect to find in the exhibitions of 
the three great shaft boring firms of the Continent— 
MM. Degoussee and Laurent, MM. Le Dru and Leondu 
(the successors of the world-famous Mulot, who exe- 
cuted the first great artesian well of Grenelle), and 
of MM. Javal-Bevan and Simon, the representatives 
of Kind and Chaudron, the renowned shaft sinkers 
of the Pays de Calais, Belgium, and Westphalia — 
examples of the very best that the foreign blacksmith can 
produce, in objects by their very nature—augers, joints, 
clasps, jumpers, worms, claw clips, forceps, all sorts of 
complicated and singular forms—of the highest difficulty of 
perfect production. We shall not be disappointed; no 
finer handwork by hammer and anvil can be seen in the 
world, than we shall find amongst the great display of 
boring tools, implements, and apparatus shown by these 
firms. Less directly matter of handicraft, though still 
much dependent upon it, we may extend our observation 
to the thickened ends and screw-cut joints of the lengths 
of wrought iron welded tubing, of diameters reaching up 
to 2ft. or 3ft., employed for lining the interior of artesian 
wells. The manual treatment of welded (drawn or rolled) 
wrought iron tubing is creditably shown in both the 
British and foreign departments of the Exhibition, as are 
the tubes themselves. Several of our great English tube- 
making firms have sent admirable examples of their manu- 
factures to Paris, but yet we must admit that both in size 
(diameter) united with thickness or thinness, as may be 
required, and in perfection of machine-made finish, the 
continental tubes are at the least fully abreast of our own, 
and in size, taken alone, much before us. 

As regards the manual dexterity by which these tubes in 
large diameters have been bent, twisted, and otherwise 
treated hot, by hand, we can only say the specimens 
exhibited are better as coming from the foreign workman 
than from our own—the tubes (like those of copper) are 
free from all distortions of form, from hammer marks, or 
blemish, and come nearer to the realisation of the mathe- 
matical ideal of the curve intended. As to the boring 
tools to which we have referred, they must be seen—and 
seen by a practical eye—to form any judgment of the skill 
shown in their execution; some of them are of ponderous 
magnitude, such as those by which upon the Kind- 
Chaudron system, shafts for winning coal of great 
dimensions have been sunk through rock and other strata, 
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F xtracting the water until after the cuvelage lining 
sore in a staunched ; and prior to this, and to the 
shafts attaining its full dimensions, its diameter enlarged 
from that of the primary bore hole by successive — 
cuttings. The size of the tools demanded may be judged o 
when it is stated, that shafts of 3mr. to 4mr. diameter have 
been thus sunk, and under conditions as to runnin, sand, 
or marl strata, and access of water, in which our North of 
England — of pit sinking have proved themselves 

werless. ; 
ar om let us pass toa few examples indicative of 
superb manual workmanship in rather smaller and wholly 
different classes of iron and steel work. We shall take 
them just as they recur to mind, without special selection, 
and where we might multiply the catalogue and vary its 
characteristics almost without end. Almost everyone knows 
to how great an extent the productions of the modern saw 
maker are dependent upon skilful hand work. At every 
stage of the production of a fine and large saw blade of 
whatever form, the hand comes in as essential, no machine 
can yet supersede it, no more than it can in the kigher sorts 
of file cutting. We would call the attention of our British 
tile cutters to the work exhibited by their French rivals, 
both as respects the results of power and of manual 
dexterity, but here especially we refer to the latter. There 
are a dozen or more exhibitors, in France alone, worthy of 
study, and en passant let it just be noticed too, that in the 
department of producing small and exquisitely cut files for 
the use of clock and watch makers, and the makers of 
surgical instruments, France has hitherto (and unless we 
be mistaken, and if so we shall be glad to be corrected by 
any English file maker who can supply facts in_contradic- 
tion), and stil! continues, to beat us hollow. Quite thirty 
years ago a then celebrated French maker of those small 
files publicly challenged any English file maker to produce 
a file capable of touching one of his own; we do not know 
whether the challenge was accepted or not, but the writer, 
then a youngster, in company with the late Mr. Gill, at 
that time a well-known patent agent in London, and the 
editor of “ Gill’s Technological Repository,” saw one or two 
of the best clockmakers’ files that Shettield could then send 
into the markets actually cut in two by one of the French- 
man’s files, and the latter was not put quite hors de combat 
in the process. 

In the productions of the saw maker as indicative of the 
skill of the workman, we may call attention to the display 
of Mongin et fils, of Paris. To those who know what 
a fine saw blade is, and how it comes to be fashioned, there 
is no use in saying more than “go and look at them;” to 
those who do not, there would be little use in enlarging 
upon manual processes and results. 

Let us descend to somewhat smaller tools, and ask our 

3ritish makers of steel hand tools to look at the exhibition 
of Maillard, Lucq et Cie, of Mauberge. Here is a case of 
heavy rymers, vices, wrenches of various sorts, taps, 
stocks, dies, steel straight-edges, and so forth, which for 
finish and form may boldly challenge anything we can 
show, even were Whitworth to have come fcrward in his 
full force, which he has not done. It is not unsuggestive 
too, though we do not know upon what basis the claim to 
title is founded, that an exhibitor in France, close by here, 
of like tools, styles himself “supplyer to the English 
feet.” 

Descending to a still smaller class of tools, the display 
made by Gautier and Baillet, of Paris, of all sorts of tools 
employed by joiners, pianoforte makers, coach builders, zinc 
workers, cabinet makers, carvers, sculptors in wood or stone, 
chasers, copper and silversmiths, turners, locksmiths, and 
a score of other handicraft trades, is very striking, and, as 
to the progress of the arts on the Continent, highly instruc- 
tive. Not only will all the hand tools with which we are 
familiar in England be found here, but many which are 
more or less peculiar in form, or device, or use, or in all 
these; and the whole—we will say without any exception— 
that we noticed in a tolerably careful inspection, of rare 
excellence of production, so far as that can be judged of 
by mind and eye only. 

The tools for joiners, cabinet makers, wood carvers, and 
the like, z.e., all cutting tools for forms not rectilinear, are 
especially noteworthy. Those who remember the old 
France of the youth of the present generation recollect 
how much the Englishman was struck upon his first visit 
by the poverty, the rudeness, and misfitting—the air of 
ancienté, of stay-at-home-unimprovedness that belonged to 
every bit of carpentry and joinery he saw round him, as 
well as to the products of many another trade besides, 
such as those of the cutler, the worker in brass for domestic 

urposes—cocks, taps, valves, baths, &c., and to all that be- 
onged to serrurerie and menuiserie. That, as we know, 
has long been all changed—the wind and rain no longer 
whistle and stream through the French windows; the 
hinges do not bind, the bolts shoot; the locks play as well 
if not better than our own—certainly are generally more 
durable and honestly trustworthy productions; the knives 
cut, and as regards the myriad articles of domestic use, “ or 
that belong to the habitation,” to adopt the existing clas- 
sification, ornament has been judiciously added to thought- 
ful and prescient improvement in forms and excellence of 
foundation in construction that certainly, on the whole, 
leave us in England, the proverbial land of “ comforts,” a 
good deal behind. 

These improved hand tools for the innumerable handi- 
crafts that minister to those domestic needs are at once the 
consequence and the cause of these vast and searching 
changes. The neighbourhood of Birmingham has long 
been celebrated amongst us as a seat of the manufacture of 
tinplate work. There it is, that the beautiful tin canisters 
for snuff—the bright and well planished surfaces of those 
exquisitely finished hinged tin plate boxes that are used 
for tobacco, for dressing cases, and for a thousand pur- 
poses, are made; as well as the far larger supply of more 
common tinplate work that supplies the domestic wants of 
our own islands, of their emigrants, of our colonies, and a 
wide market besides, 

How is it that in the working up into the forms best 
fitted for such domestic uses, our tinplate workers of Eng- 
land—England the country of tin and of tinplate, Jer blane, 





itself—have let themselves be so greatly excelled by the 
Jerblancterie of France and of Belgium ? 

In 1862 Belgium sent to our Exhibition beautiful ex- 
amples of pitchers or jugs, with and without covers, and 
of all sizes, from half-a-pint to many gallons, in tinplate, 
“raised” or “struck” and “raised” in one single piece, 
without seam, from a single flat sheet of tinned iron. Here 
at Paris are these again in abundance, from French 
and Belgian makers; light, not a quarter the weight of crock- 
ery, and that can’t be broken; bright, clean, and polished, 
and planished to a’surface like silver, ready to bear being 
put directly upon the fire or over a gas flame to boil water, 
yet suitable for the water to be carried and used in or 
from them; in well-conceived and not inartistic forms, yet 
cheap and common everywhere in France and Belgium to 
the last degree. How is it that no lesson or hint was 
taken from those shown to us five years ago—nay, before, 
in 1851? Is this another case of the I-sectioned rolled 
irons we have referred to? Is it that our sheet iron is 
not good enough to make like vessels, or that our tinplate 
workers are too inert to start a new branch of manufacture 
that would thus send their products over half the world ? 
We know not, but here are the facts; these single-piece tin- 
plate vessels—and astill cheaper sort made each in two pieces 
united, can be had—are universally in use abroad, are of 
unquestionable utility and advantage, and are tojthis hour 
perfectly unobtainable in Great Britain. 

Here is want of rain manifest enough. Is it also a case 
of want of hand? If so, better import the hand and learn 
its skill, but don’t stand idly in the market-place until 
none will hire you. 

Those who wish to see what France can now do in 
cutlery should look at the products of Renard of Paris 
and Besangon of the same. In the production of surgical 
instruments of the more refined sort—such as those for 
lithortriptic operations, &c.—France has long led the way; 
there it has been because brain and hand were closely 
allied, if not combined, in the same man; one who pro- 
bably was well known at Val de grace, who was himself 
half a surgeon, was often present at operations, and dis- 
cussed with anatomists and surgeons their requirements, 
and so found his way to instruments to fulfil them. These 
we have imitated, but we have not been usually initiators. 
A time was with us when in point both of material and 
of workmanship, the English copy was an advance upon 
the original—we doubt if such % possible now—at any 
rate these Paris surgical instruments evidence the most 
exquisite skill, the most wonderful delicacy and perfection 
of execution, to the eye. Doubtless they do their work 
well, too, as regards material, for French surgery is daring, 
and loves “heroic methods,” and won't be baulked by 
knife, or saw, or forceps. 

Let us glance at fine ironwork of a totally different sort 
—the ornamental ironwork of Baudrit of Paris—grilles, 
balustrades, balconies, verandahs, gates, &c., in the 
medizeval and Renaissance styles, for the higher classes 
of domestic or other architectural construction. We 
exhibit something of this in the English department, 
though it is right to state that we believe one or two 
eminent in this line in England are not represented at all. 
We do not now wish to make any reference or comparison 
as to design in the respective cases, though it is pretty 
evident that “the Department of Science and Art” has 
not yet made any very striking impression upon “ brain ” 
inthe smithy. But whether it be that such work is better 
paid for in France because better appreciated, and 
therefore more admired in that country, and therefore 
admits of a higher class of hand labour and of a 
better finish—or whatever it may be—the fact is that in 
this, which may be almost viewed as the very type of hand- 
wrought ironwork, the work of the Frenchman stands 
confessedly and undeniably superior to that of our own 
craftsman, 

There are several other branches of manufacture dealing 
with iron and steel in its minuter form, with the perfection 
of product emanating from each, of which we have been 
greatly struck, such as card wire and needle wire drawing, 
in steel, card making and card needle making, the 
manufacture of steel needles for innumerable other pur- 
poses, as well as pins, but especially of Paris and other 
nails, z.¢., wire nails, together with cut and stamped nails and 
tacks, of iron, steel, copper, brass, &c. &c. It requires to take 
some of these in their smaller sizes in the hand, and examine 
them with a lens, in order to compare their perfection of 
finish and metallic solidity and point with the like pro- 
ducts, so far as they are exhibited, of England and of other 
countries. The general excellence shown by France is not 
all due to the machinery employed in making these small 
things, “brain” may make the very finest of machines, 
but unless the ever watchful, careful, and adroit “hand” 
takes care that it is doing its work to full perfection, the 
result is dimmed and imperfect. A plate punchin 
machine may be a first-rate machine in itself, but we al 
know the difference in its results when the workman 
keeps a sharp arrissed punch, and when he does not. This, 
at some risk, perhaps, of being thought prejudiced, does 
seem to us alsoa point of difference between the British 
and French workman, the latter may not be more adroit— 
he may be less laborious, less strong in limb, and less 
yee § rsevering with his task sometimes—but what 
he has before bim, he does more soigneusement, with great 
general, and more unceasing, vigilance and care. 

Were we to extend this already long article we might 
illustrate it further by calling attention to the perfection 
of execution, for iedneee-ties mainly (after good ma- 
chinery) to the careful way in which minute punches have 
been preserved sharp and well-adjusted—presented by the 
punch-perforated sheet steel and sheet iron, for sieves, 
separators, and a hundred other uses, produced by Den 
of Paris. We shall, however, conclude by passing briefly 
from the world of hand-wrought malleable or ductile 
metals, worked not in the liquid state, to that of the 
same wrought by moulding and casting, touching no further 
upon these than in direct relation to what has preceded. 
Those who understand best the founder’s art will be most 
delighted and will most appreciate what France, Belgium, 
and Prussia show in the way of moulding and casting in 





brass, copper, and especially in iron, having regard espe- 
cially to the indications oa afford to skill in the “hand” 
of the workman. Manipulative skill and workman-like 
ability of the highest class in the loam or sand mould- 
ing of large objects are exhibited in multifarious directions 
by those countries—in none more than in the examples of 

ipe casting exhibited by Belgium in her annexe, and by 

rance in her main building. In ing we may just 
notice, too, that Sweden, Russia, a Austria give abun- 
a evidence that they have first-class moulders amongst 
them. 

These observations apply to common objects of — 
form for “ base mechanical uses,” and demanding perhaps 
little beyond perfection and smoothess of form and sur- 
face united with soundness, but if we travel into the 
world of ornamental art in founding, and ey in 
iron founding, we find ourselves distanced by France 
beyond all present hope. 

othing can exceed the dexterity and manual skill 
evidenced at every stage in the production by the large 
collection of cast iron statues, busts, bassi relievi, per- 
forated panels, vases, animals, and a large number of 
other — of the sort produced by France, and exhibited 
rough as they came from the sand. Their beauty of form 
is no doubt attributable to the beauty of , which 
the natural eye for beauty of the Frenchman, and his 
drinking in beauty with every breath he draws from 
childhood, as well as the efficient machinery of applied 
art education provided for him, have produced. But the 
beauty of moulding, the exquisite surfaces of the dark 
gray blue and matted “skin” of the casting are the work 
of the moulder, and due to the skill of his “ hand.” 

Whether we have moulders that could do the like or 
not we may not venture to affirm. The fact is, however, 
oo“ that none show that we really do the like, or can 

o it. 

What, then, is “the moral of the whole matter?” What 
is the final thought that may be of use to us as a great 
industrial nation, and the only one at —— upon earth 
whose position as a powerful State and nation is so de- 
pendent upon our continuing, relatively to the rest of the 
world to be a great—or rather the first and greatest—of 
industrial nations. It is this—the nations, or some of 
them of the Continent, have now beyond ali dispute got 
a-head of us in the cultivation of the “brain” of their 
working classes. Hitherto we have always hugged our- ° 
selves with the notion that whatever might or might not 
be said as to the “theory” that “them there foreigners” 
were full of, whatever the doctrinnaire might tell to un- 
willing and prejudiced ears, as to superior education of 
head, we were sure “ no workman in the world could touch 
the skill of the English workman.” While ever we had his 
skilful hands, we might, after all fillip our fingers at 
foreign rivalry. We might feel—as we with pain heard 
one of the heads of an eminent London engineering firm 
express himself in his speech at the last dinner of the 
London Association of Foremen Engineers—that “ foreign 
competition was a bugbear” that would soon be no more 
heard of. 

“Give us the man that can do his work, that can show 
me he has got hands, and a fig for his brains or your 
theories ;” that has been until, we may say the present 
hour, the feeling more or less openly expressed in England. 

But what if it should it turn out, that the leading nations 
of the Continent have not only got the educated brain, 
but have ed to call forth the skilled hand also? 
What if, ee all that, brain and hand together have 
brought the supply of their chief raw materials to a 
perilous nearness to equality, in abundance and in price, 
with our own? The mene mene tekel upharsin may not 
yet be written upon the wall against our faces by the hand 
of those unregarded and unseen powers that weigh the 
times and determine the destinies of nations. The kingdom 
of industry — with all the safety, all the blessings 
it confers at home, all the power, all the upli 
ing of our fellow-men abroad, as its final task and 
at once its t reward — may not yet be taken 
from us, but let us sleep no more in fancied security, 
nor heed the counsel of the omen or the fool, but man- 
fully set ourselves to the task of keeping foremost. Delay 
a while—but a few years—and little more may be left for 
us than the sad and humiliating thought— 

**Too late, too late, ye cannot enter now.” 

But the waters are stirred—these thoughts, though we 
have been—and long ere this Exhibition—amongst those to 
urge them on England—are no longer confined to our- 
selves. Many, more or less, begin to see this cloud no 
bigger than a man’s hand, and already South Kensington 
has bestirred herself to “improve the opportunity.” Dr. 
Lyon Playfair’s letter to Lord -Taunton is no doubt the 
first note of indication that “the Department of Science 
and Art” expects the time ripe, and the opportunity not 
to be lost, of having a grand expansion of its ubiquitous 
and omniscient powers. 

With characteristic modesty she will no doubt ere long 
see her likeness in Lord Taunton’s, or in some other lord’s 
face, who will present her to our country as the best and 
noblest institution if properly enlarged and developed, for 
inoculating all England, Scotland, and Ireland with all 
industrial knowledge, art, and science—scorning a 
any longer the designing of lace patterns, and painting o 
pipkins—her true mission will be proclaimed to be to 
teach—simply a 

Let England and all who really love her in all her great- 
ness—and even in her very weakness—beware how we are 
again caught in that trap. South Kensington and all that 
it inhabits, though it were —— and multiplied a 
millionfold, and though gold from the nation’s purse 
rained into its elliptical lecture-room as it showered into 
Danae’s tower, can never do what is pow imperatively 
wanted for and by England in the way of education, and 
of technological education. The o isation must be 
broader, ter, nobler; the thoughts that shall bring it 
forth higher, clearer, more fundamental. There is much 
to pull down before there will be space to build and before 
a either, better to have a design a of 
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The number of inhabitants in the year 1801 was 6914, the present | ness from 24 to 30 gauge, and is chiefly produced in the immediate 

LONGITUDINAL COLLISION OF ELASTIC | fumberisestinated at 25,000. Tho modern town is not, deeack. | neighbourhood of Bilston. ‘The blanks bre stamped out by hese 
BARS.* able for architectural adornment or spacious thoroughfares, but — similar to those used so extensively in Birmingham, 

Three rail- | The prevailing patterns of trays are convex, gothic, and oval, the 


1. In Tue Evarverr for the 15th of pireey, | wer, 


page appeared an abstract of some researches 
e St. Vout on the theory of the longitudinal collision 
of elastic bars, leading to results, as to velocities after 
collision, which differ materially from those published in 
elementary books. The difference arises from the expendi- 
ture of energy in producing internal vibrations, which in 
the generally received theory is left out of account. The 
incipal formula, from which all the others are easily 
Fedaced by means of well-known principles, is that marked 
(3), for the velocity after collision of that bar which is 
soonest traversed lengthwise by sound, and it may be 
convenient to repeat it here. Tet a and a’ be the lengths 
of the bars, p and p’ their masses per unit of length, so 
that ap a a’ p' ave their masses; let £ and &’ be the 


velocities of sound along them, and let 5 < e so that the 


unaccented letters apply to the bar which is soonest tra- 
versed wise by sound, Let w be the velocity of this 
bar before collision and v its velocity after collision, and 
let U be the relative velocity with which the bars approach 
each other before collision; then the change of velocity 
undergone by the bar in question is 

(3) 


[ee 
pk+ 4 BR 
The change of velocity undergone by the other bar is, of 
course, opposite in direction to that undergone by the first 
bar, and in the inverse ratio of the masses of the bars, a 
principle which may be thus expressed— 
v—wi ap 


—aee 8 @ ¢€ 8 @ 


(4) 
7-—-% a 


A 
2. In “ Les Mondes” for the 30th May, 1867, pages 206 
to 211, is a continuation of the paper of M. de St. Venant, 
in which he points out that the applicability of equation 


(3) is limited to those cases in which the ratio, am is not 
less than 1; and that when that ratio is less than 1 a 
different and more complex formula must be employed, 


which is as follows. Let that ratio be denoted by 7, and 
Tet x be the greatest whole number in the quotient 


27, then 
(l—ry* new ee 
e—u= —U 4 1— + 14+2 ap }>(3C) 
O +9 l+r 


When the ratio r = ET is equal to 1, it is easy to see 
pe 
that the formule (3) and (3 C) give identical results, viz., 


p—u=——U. 
3. Without entering into details it may be stated 
merally that the reason for the difference between the 
ormule (3) and (3 C) is of the following kind:—When 


4? 1 the pressure exerted by the bars on each other at 


ir surface of contact ceases to act at the instant when 
the shock has travelled along the first bar (a p) and back 
again, so that the velocity assumed by that bar is that due 
to the collision of a piir of perfectly mgid masses bearing to 


each other the ratio ? gs and that principle is expressed 
P 


in equation (3). But when BT < 1,M. de St. Venant 


shows that the pressure does not cease to act until the 
shock has travelled along the second bar (a’ p’) and back 
again, by which time it travelled 7 times along the 
first bar and back again. 

4. M. de St. Venant also gives formule for the longi- 
tudinal collision of tapering bars of a conical or pyramidal 
form. Ww. J M. R. 


Glasgow University, 3rd June, 1867. 


THE TOWN AND TRADE OF BILSTON. 

Tre history of this characteristic “‘ Black Country” town is 
almost wholly contained within the annals of its industrial enter- 
prise. There are, it is true, somé scanty records of the place as 
remote as the times of King Ethelred, but they reveal little save 
that its rustic population consisted of simple swineherds, and 
that the place itself was but a small “clearing” amidst a thick 
forest of oak. It was as noted in that primitive age for its snort- 
fing herds of swine as it is in modern times for “ pigs” of iron, and 

the ancient name Swinesta, given to an adjacent hamlet, would be 
equally appropriate—ironically speaking—after this long lapse of 
centuries! We learn from the earliest chronicle that the good and 
fair Princess Wulfruna, the sister of King Ethelred, “ endowed 
the college of St. Mary at Hamptune with a great store of lands at 
Bilstune.” In the reign of Edward III. the men of Bilston were 
eertified to be free of toll, ‘‘ because the vill was of the ancient 
demesne of the crown.” Early in the fourteenth century the 
progress of civilisation here is noted in the old records by the 
mention of a gibbet, erected in a part of the parish still known as 
Gibbet-lane. This instrument of justice had some strange con. 
nection with the Wolverhampton Collegiate Church, in which 
edifice ‘‘charities” were received from time to time for its pre- 
In the reign of Henry VI. a patent for a chantry was 
ted to the hamlet, which, Lithongh endowed with “divers 
” yielded so a stipend that a valuation, instituted 
set forth the net annual income as £4 19s. 10d. The 
additional sum required for the maintenance of a curate was con- 
be ag by the ee mene who, in return, F pers the patronage 
e a pri e still maintai and yieldi iodi 
all the pom bok ae a a hotly-con’ liclel cletien The 
enormous increase in the value of the church lands since the dis- 
pe TES ey Fy 
augmen' e @ sum i annum. e 
ehurch was rebuilt 1 in the wg ig Fayed «| £9000, of 
which was —* by OF pee pape grant. The pe 
Seer nariah cir A.D. 1846, and is now one of the most commo- 
churches in the district. 
, Asad calamity befel the town in 1832. <A visitation of Asiatic 
cholera raged with such violence during the autumn that all 
business was for some weeks entirely suspended, and a twentieth 
part 5 “ entire population was swept away before the plague 
‘was staye 
Bilston has quadrupled in size during the past half-century. 








AD. 





* Abstract of a paper by M. de St. Venant. 


it possesses a requisite for a busy hive of labour. 
ways intersect the parish, and a canal offers a dozen outstretched 
arms to as many ironworks, and collieries. There are besides two 
joint stock banks, and various supplementary aids to commercial 
enterprise. 

Bilston has been noted for its mines and forges for more than a 
century and a half. Dr. Plot, writing in the year 1686, refers to 
the colliery of Mr. Pershouse, at Moortields, near Bilston, ‘‘ Where,” 
he says, ‘the bed of coal is fourteen yards thick, insomuch that 
some acres of the ground have been sold for £100 per acre.” But 
the comparatively limited extent of coal-mining in the district at 
that time is proved bya further remark of the worthy old doctor. 
** Of coal,” he writes,‘ there is so great a plenty in South Stafford- 
shire that most commonly there are twelve or fourteen collieries 
in work, and twice as many out of work within ten miles round.” 
The development of the iron trade here commenced also at an 
early date, and extended so by that at the commencement of 
the century it was estimated that more iron was made in Bilston 
than in the entire country of Sweden. It was in Bilston, at a 
place called the Firehole, that Mr. Watt first succeeded in the 
application of steam to the blast furnace, and many subsequent 
triumphs of skilled industry in tion with iron manufacture 
have been accomplished here. 

The following is a tabular statement of the furnaces built and in 
blast within the parish of Bilston at the present time:— 














| Furnaces | Furnaces 

Name of works. | Owners. built. | in blast. 
Bilston Brook .. Bilston Brook Co... .. 3 2 
Herbert’s Park.. .. D. Jomes.. 12 oe os 1 i 
Barber's Field .. oe Barber's Field Co. .. 2 2 
Caponfield.. .. J. Bagnall and Son: 3 2 
Spring Vale .. .. Jno. Jones .. «2 os ov 3 2 
Deepfielis.. .. «. W. E. Gibbons .. o- oo 3 1 
Priorfields.. . ° H. B. Whitehouse ° 3 3 
Stonefield .. .. o- Stonefield IronCo. .. «+ 1 1 
Bradley G. B. Thorneycroft and Co. 2 1 
Total . * #8 21 15 








The depressed condition of the South Staffordshire iron trade at 
this moment sufficiently accounts for the large proportion of 
furnaces now out of blast. It is, however, generally admitted that 
iron smelting at Bilston is on the decline, owing to the exhaustion 
of the coal-field in that immediate locality. Nor, when we reflect 
upon the long history of mining in the parish, is this to be 
wondered at. Bilston was black when many other parts of the 
now-called black country wore the green robe of rusticity, and 
besides supplying the greater of the district with fuel, it has 
been itself consuming coal and ironstone with remarkable avidit 
since the year 1765, when its first furnace-flame lit up the land- 
scape. If-after the lapse of two centuries such an enormous drain 
upon the mineral resources of one small parish did not make a 
decided impression on the treasure-house, and leave the under- 
ground like one huge honeycomb of empty cells, we should be 
ready to compare the kingdom of matter with the kingdom of 
mind, which 

“Lives through all time, extends to all extent, 
And though expending, operates unspent.” 

Bilston contributes a goodly share of the supply of the famous 
Staffordshire manufactured iron, including bars, rods, sheets, and 
boiler plates. The principal forges are those of Messrs. Bagnall, 
Caponfield; Beard and Sons, Bradley; Chillington Iron Com- 

y; Groucutt and Sons, Bankfield; Jones and Murcott, Spring 
ale; David Jones, Bridge; Parkfield Company; Thomas Rose, 
Millfields; William Rose, Bradley; Joseph Sankey and Co., Stone- 
field; Sparrow and Co.; Baldwin and Co., Bovereux Works; and 
Thompson, Hatton, and Co., of Bradley. 

Messrs. Beard and Thomas have until quite recently carried on 
extensive mills for rolling wire rods of certain descriptions, of which 
they were the only makers in the Black Country. Some of these 
rods are rolled in a 9in. train running 550 turns per minute, and 
average in length 130ft. each. They are usually sold in what are 
technically known as ‘‘ 24in. coils.” The rods principally made here 
were “‘ best best wire,” for drawing into fine wire; screw rods, also 
fencing and —— wire. Messrs. Beard and Thonias supplied 
part of the wire used in the Atlantic cables, and also in the 
English and continental telegraphs. The leading branches of this 
trade have their great stronghold in South Wales, but the industry 
was successfully introduced into Bilston about ten years ago by 
Mr. Thomas, who is a native of Swansea. The ironworks of the 
Black Country are proverbial for the fantastic appearance they 
present after dark, but perhaps none excite such interest among 
visitors as these wire mills. The red spiral rods, curling like 
fiery serpents in their magic evolutions through the spinning 
rolls, present a pyrotechnic display worthy of Cremorne dens 
or the Crystal Palace. 

The works of Messrs. Thompson, Hatton, and Co. also require a 
notice as jing features not common to the other forges of 
the town. At these extensive works, in addition to sheet and 
charcoal iron, immense quantities of tin plates are manufactured. 
These tin plates, which are also made at Wolverhampton and other 
places in the district, are largely used in the japanned ware trades 
of Bilston, to which we shall presently refer, and great quantities 
are exported to the United States, where they are likewise worked 
up into manufactured articles. The weekly consignment of tin 

tes from Liverpool to New York alone has lately averaged 
4,000 boxes. 

Ironfoundry-ware is another extensive department of Bilston 
manufacture. The following are the principal foundries in the 

ish :—Highfield Foundry, Messrs. omas Perry and Son; 

ymoor, Mr. Thomas Sheldon; Coseley, Messrs. E. Sheldon 
and Co.; Priorfield, Mr. G. Deeley; Pothouse Bridge, Messrs. R. 
and J. A. Thompson; Millfields, Messrs. Claridge, North, and Co., 
with the establishments of Messrs. Hickman, Light, and Holcraft. 

The wares manufactured at these foundries are of a very varied 
and miscellaneous description, embracing heavy goods, such as 
steam engines, mill and forge machinery, chilled and grain rolls, 
colliery plant, girders, pipes, gates and fire-proof safes, with such 
lighter articles as pots, pans, sad irons, sash weights and kitchen 
utensils. At the Highfield Works, which are perhaps the most 
extensive in this branch, Messrs. Perry have successfully intro- 
duced the manufacture of metallic beds , the increasing 
demand for which from the continental and other markets has 
led to the establishment of that industry in many other parts of 
the district. Messrs. Thompson, of Bradley, combine boiler- 
making with this branch of the heavy hardware trade, while 
Messrs. Claridge, North, and Co. enter largely into the engineer- 
ing department. Among the “‘specialities” of the ironfoundry 
trade at Bilston may be mentioned Dutch stoves, Danish three- 
legged pots, book-cases fitted with drawers and partitions, chests 
and ME oy machines which are made for all markets of the 
world “‘ from China to Peru.” 

The recognised staple hardware trade of Bilston is, however, the 
manufacture of japanned and tinned ware, similar in character, 
but rather commoner in quality, to that manufactured so largely 
in the neighbouring town of Wolverhampton. The articles in- 
cluded in this industry are even more numerous than those per- 
taining to the foundry-ware trade. Among the more important 
may be mentioned trays, waiters, tea-caddies, baths, buckets, cans, 
lanterns, letter racks, coal vases, snuff and spice boxes, toast 
racks, and a thousand and one trinkets for kitchen, drawing-room, 
and counting-house. 

The principal manufacturers are Mr. J. Marston, London 
Works; Mr. James Rowley, Mount Pleasant; and Messrs. G. and J. 
Lawley, T. Farmer, Dean, Baker, Whitehead, Lewis, and Motlow, 
some of whom are engaged in the preparation of tray blanks, and 
others in the finishing process of the trade. 

The iron of which trays and waiters are made varies in thick- 





former being, perhaps, in the greatest request. The moulding ; 
raised by a succession of blows, the Soute ef which is Few may : 
layer of sand underneath, to prevent the iron cracking in the Seaneen 
Trays vary in size from 12in. to 30in., and waiters from 6in. to in, 
After stamping the process of japanning succeeds, This is done 
mostly by men, but in some of the lighter work women are also 
employed. The japan is technically termed ‘* black varnish,” and 
is made chiefly at Wolverhampton. The drying stoves are heated 

30 deg. Fah., and the trays come out Fright and gloss 
in appearance. The cheaper qualities are next handed over rd 
the ¢ ecorator, but the better and more expensive kinds undergo an 
operation paradoxically termed “‘ roughing,” but which is in realit 

*“ smoothing,” before the artist applies the finishing touch. ‘ Rough, 
ing” is performed by girls and women, and consists simply of rubbing 
the surface of the tray with powdered sandstone of remarkable fine- 
ness, which is obtained from the adjacent locality of Barber’s Field. 
The object of this process is to render the japanned surface per. 
fectly smooth, but it also removes the gloss. The latter, however 
is restored with increased lustre by an operation called ‘ palming, o) 
a simple rubbing of tray with the palm of the hand. Another dis. 
tinction between the bees and common qualities of trays is the 
process of ‘‘ wireing,” which is confined to the superior articles 

Vireing consists of passing a rod of thin round iron, under the 
extreme edge of the tray, and bending the latter over it so as to 
render the edge round and pleasant to the touch. The most in. 
teresting process, however, in connexion with tray making is the 
finishing touch of the decorator. Some idea of the variety of 
adornment which these articles undergo may be gleaned from the 
fact, that one manufacturer in Bilston has not less than 1700 
distinct patterns of trays and waiters. The fee of the artist js 
not sufficiently liberal to admit of any “‘lingering” touches. In 
Mr. Marston’s establishment we saw a zealous member of the craft 
painting in the centre of a large tray a tolerable sized castle, re. 
sembling in the number of its turrets, 

“ The many-towered Camelot” 


of Tennyson’s beautiful lay. We inquired of the artist what sum 
he could command for such a work of art, and were somewhat 
astonished at the laconic answer, ‘* Eighteen-pence per dozen, sir,” 
But our surprise was lessened as we noticed the marvellous rapidity 
with which long practice had enabled him to ‘‘hit off” castles, 
birds, ships, flowers, and countless scenes of life and landscape, 

The diversity of taste displayed in the matter of art workman. 
ship by the various markets for which these articles are made is 
a curious and interesting study. In Spain, a tray is hardly 
saleable unless it contains the representation of a bird. Not that 
the fastidious Dons are particular as to species—indeed they will 
sacrifice the theories of natural history for brilliant colours of red, 
yellow, or blue—their special favourites—and the Bilston artists 
ay them with curiosities of ornithology more wonderful than 

uffon or Goldsmith ever dreamed of. A pagoda in addition 
to a feathered songster is also favourably regarded in the 
Spanish market. For Brazil the most saleable ornament js 
a shield surrounded by a crown, and encircled with coffee. 
berries. South America requires gaudy colours, but is not 
particular in the matter of art representations, and the same 
remark applies to Russia, Norway, and the European markets, 
English and colonial consumers prefer, as a rule, a neat gold 
border without any central ornament, unless it be a small wreath 
of flowers. The application of gold-leaf to the decoration of 
trays, although long adopted in Wolverhampton, is comparatively 
new to Bilston, having been introduced a few years ago by Mr. J, 
Marston, who has done much to raise the quality of Bilston ware, 
and to render the town a greater rival to its busy prototype, 
Wolverhampton. At Mr. Marston's establishment —the London 
Works—perhaps more extensive than any other in Bilston, 
600 sets of trays (three forming a set) and 400 gross of waiters 
are turned out every month, in addition to 2000 tea-cadidies, 
and innumerable quantities of tin cups, jugs, bowls, coal 
vases, and toilet ware. This will afford some idea of 
the extent to which this enterprise has developed in Bilston 
within a comparatively short period. As art workmanship 
increases and excels the trade here will proportionately 
spread. There is, however, much room for improvement 
now. It is true the ware produced here has lost the grotesque 
adornment which distinguished it of old. We no longer see on 
our trays or coal vases ‘‘ Abraham in red sacrificing Isaac in blue, 
upon a green altar with a black ground,” nor, after the Dutch 
fashion, *‘ red apostles sailing in n butter-boats;” but we have 
not yet dtcinell the age when all our art workmen “‘hold the 
mirror up to nature” in their portrayal of more congenial scenes. 
The artisans of Bilston have an educational as well as an indus- 
trial work to perform in the production of their ware, and an 
advance in their ideas of art will lead to an improved popular 
taste, and consequently to an extended demand for articles of ex- 
cellence and skill 

The condition of the artisans of Bilston has much improved of 
late. The earnings of an adult workman average 30s. per week in 
the skilled branches. An artist can paint with ease two gross of 
small landscapes per day. Japanners earn about £1 per week, 
women 8s., and girls 3s. to 3s.6d. The hours of labour are from 
eight till seven, and the observance of the Saturday half-holiday is 
becoming more general. 

The future of Bilston depends almost entirely upon the exten- 
sion of its miscellaneous hardware trades, to compensate for the 
gradual exodus of the miners, and the well-wishers of the town 
will do well to favour that extension in such a manner as shall 
secure its permanent prosperity. 





THE BATH AND WEST OF ENGLAND SOCIETY 
AT SALISBURY. 
(From our own Correspondent.) 

Tue bold experiment of holding the annual meetings of an im 
portant agricultural society for two consecutive years at one 
place has now been tried, and though the result has by no means 
been a failure, yet we should imagine the amount of success has 
not been such as to induce the authorities to adopt a similar 
course in future. Had the Privy Council permitted the exhibi. 
tion of horned cattle there can bé no question but that the meet- 
ing of the Bath and West of England Society at Salisbury 
just concluded would have been one of the most successful on 
record ; but the “powers that be” having decreed otherwise, 
the exhibition was to all intents and purposes a mere repetition 
of that of last year + sheepand — dogs. Our business being 
neither with horses, sheep, nor pigs, we will not trouble 
our readers with criticisms culled at second-hand from agri- 
cultural friends better up in such matters than ourselves ; and 
before proceeding to jot down such remarks as suggested them- 
selves on our walk round the machinery, simply state that every. 
thing was done by everybody concerned to deserve success if 
they could not command it. The inauguration—which took place, 
by the bye, four hours after the ground was opened to the 
public—was as imposing as a procession comprising all the local 
notabilities, from the bishop of the diocease down to Mr. Alfred 
Seymour, the only remaining member for the doomed borough 
of Totnes, could make it; and the luncheon which followed 





was remarkable for the fact that ladies were admitted—a step in 
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the right direction, which was generally appreciated, and an 
example which other institutions would do well to follow. _ 

First in number, and also in numbers, stands the display 
made by Messrs. Tasker and Sons, of Andover. In addition to 
a varied assortment of thrashing machines, ploughs, &c., and 
miscellaneous implements, this firm exhibit no less than five 
portable steam engines of their own manufacture. This is, we 
believe—judging from the numbers marked on the engines, the 
highest being twelve—a recently added branch of Messrs. Tasker’s 
trade, and though the workmanship is excellent, we are sorry we 
cannot say as much for the design, which is an exact copy of the 
Lincoln type of by no means recent date. It is bad enough for 
a successful engineer to see his improvements adopted by other 
makers, but when he finds arrangements he has long discarded 
furbished up as new, insult is added to injury. 

R. Hornsby and Sons of Grantham, Humphries of Pershore, 
and Marshall, Sons, and Co, (Limited) of Gainsborough, have 
engines and machines of their usual construction, The latter 
firm also show an improved straw elevator, for which they claim 
several advantages: a greater height can be} attained in delivery, 
the lowering can be effected with more facility, the machine being 
also more compactly arranged for travelling, 

Messrs. Clayton, Shuttleworth, and Co., we need scarcely add of 
Lincoln, also show improvements in straw elevators. The machine 
is that so long and favourably known as “ Hayes’ Elevator,” and 
the alterations introduced, though small in themselves, certainly 
tend to increase to a very great degree its simplicity and 
efficiency. A novelty is also shown here—and apart from its 
merits it is worth notice from the fact that it is of a class of imple- 
ments from which Messrs. Clayton, Shuttleworth, and Co. have 
hitherto held aloof viz., the Lincoln revolver drill, recently 
patented by Mr. C. G. Gillyatt, a Lincolnshire agriculturist of 
large experience. The drill resembles somewhat an ordinary 
barrel for fetching water for supplying portable 
», The barrel is mounted on wheels, the motion of which 
causes it to revolve. The manure is thus thoroughly mixed with 
the water, the formation of sediment is prevented, and a full 
stream is delivered until the barrel is emptied. The quantity of 
liquid manure to be deposited can be regulated to a nicety, as 
can also the position of the coulters. We know the agricultural 
mind is not quick to appreciate or to adopt a novelty, but this 
invention could not be in better hands, and in time it will no 
doubt meet its due reward. 

Messrs. Wallis, Haslam, and Stevens, of Basingstoke, also come 
out as makers of portable engines. Their engine, an 8-horse power, 
of excellent construction and workmanship, bears the number 2, 
and the exhibitors certainly deserve credit for the prominence 
they have given this, inasmuch as an engine of Messrs. Clayton 
and Co., whose stand is closely adjoining, is marked 7680, and 
but few makers would have the combined courage and modesty 
so to confess their juvenility. Messrs. Wallis and Haslam also 
show thrashing machines, for which they anticipate the same 
success at Bury St. Edmunds this year as they attained at Wor- 
cester in 1863, on which occasion they thrashed 500 sacks of 
wheat in 15 min. 50 sec., with gross horse power used of 182°96, 
the greatest time amongst the other competitors being 23 min. 

with 235°34-horse power. 

The nominal exhibitor at Stand 27 is a society pretentiously 
styled “ The Agricultural and Horticultural Association” of Lon- 
don and Manchester. The exhibits of this Association are 
only four in number, ranging from a portable engine to a poultry 
enclosure. The engine was by Fox, Walker, and Co., Bristol, of 
Lincoln design, but sadly deticient in Lincoln finish. Barrows 
ind Carmichael, of Banbury, have at work an 8-horse portable, 
driving a combined threshing and corn-finishing machine. 
The shell of the boiler is continuous from end to end; the 
cylinder, which is large for the nominal power of the engine, is 
steam-jacketted, and placed so as to receive its steam as dry as 
The bearings both of engine and machine are of ample 
width—a feature of importance in machinery working at high 
speeds. Messrs. Brown and May of Devizes exhibit two engines 
driving machines by Humphries of Pershore. As is usual with 
Messrs. Brown and May’s manufactures, high class workmanship 
and careful attention to details are the characteristic features. 
The 8-horse power horizontal oscillating engine by Messrs. Deacon 
and Wood, of Reading, would have shown to greater advantage 
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possible. 





had it been at work. The inventors claim that their 
mode of regulating the admission of steam into the 
cylinder gives equal advantage to the best valve on ordi- 


nary engines at a much less cost. We have failed, however, 
to see in what the economy consists. It is certainly not in the 
quantity of metal employed, which in some places—the piston 
rod-cap for instance, which is of cast iron lined with Babbet’s 
patent metal, is apparently without any means of lubrication—is 
heaped on to such an extent as to remind one of old machinery, 
when rule of thumb was the only principle to guide our fore- 
fathers in their proportion of details, 

Mr. James Rowland of Salisbury exhibits an 8-horse power 
portable engine, very far superior to that shown by him last 
year. His experience has evidently led him to discard the eccen- 
tric design he then adopted, and which we described at the time. 
As he has fallen into the ordinary groove, Mr. Rowland, as 
a local exhibitor, has now shown a highly creditable specimen of 
workmanship. We cannot say this, however, for the Parrett 
Works Company (Limited), of the vertical engine bearing 
their name being almost as roughly—we had almost said 
thrown together—as can be well imagined. Our readers know 
we are by no means advocates for extra finish or paint on show 
goods as compared with those for sale, but exhibitors must not 
blame us for deserved censure when they rush into the opposite 
extreme of exhibiting workmanship of which many amateurs 
might well be ashamed. Machinery in motion is also shown by 
Messrs. R. Garrett and Sons of Leiston, Robey of Lincoln, Ran- 
some and Sims of Ipswich, Ruston and Proctor of Lincoln, the 
Reading Lron Company (Limited), Aveling and Porter, Rochester, 
cum mu/tis a’iis, of lesser note. The older firms, while displaying 
no particular novelties, maintain their well earned reputations, 
and command a large share of attention from intending pur- 
chasers, An agricultural show without a large display by Messrs. 
Howard of Bedford would be—to use a hackneyed simile—like 
Hamlet, with the principal character omitted. On this occasion 
Messrs. Howard show no fewer than forty-nine articles, at 
prices varying from £520 for a complete set of steam culti- 
vating apparatus to Ils. 6d. for a set of wooden whipple- 
trees. An improvement is shown in the beds or frames of 
ploughs specially adapted for the breaking up of heavy 
land. The bed is cast in two pieces of malleable iron; 
these are secured together and form a cellular frame. 
A new two-furrow plough is also shown, by which it is 
stated one man can do the work of two men. There is also 
an improved turnip harrow of ingenious construction. It is 
adapted for the flat as well as the ridge, and can be contracted 
or expanded as required. While speaking of harrows we may 
mention that, notwithstanding so many small makers are spring- 
ing up in every locality, the sale of Messrs. Howard's specialties 
of this kind has doubled during this season. W. N. Nicholson 
of Newark has entered for exhibition a new steam hoisting 





machine. It was not, however, shown, being seriously damaged 
in transit, which is the more to be regretted, as report speaks 
highly of those specimens already in use. 
up this deficiency by an excellent stand of his patent haymakers, 
which, if this intense heat continues, must very shortly be in 
great demand. 

Two inventions recently patented are exhibited by Messrs. T. and 
E. Howell of Px wle, one beirga self acting hor se-rake, the other a 
turnip cutter, so constructed as to cut the last piece. 

Of miscellaneous articles of agricultural and domestic economy 
there is no end, and on these it is certainly not the province 
of Tue EncrInerr to dilate. The mowing machines, however, 
presented several features of interest, but we must reserve our 
notice of these for our next impression. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 
SIR WILLIAM ARMSTRONG AND MR, SCOTT RUSSELL. 
S1r,—The annexed letter has been sent to the journal called 
Engineering, but I would ask your insertion of it. 
W. C. Homersuam, C.E, 





[Copy.] 
To the Editor of ** Engineering.” 

Dear Sir,—On reading the leading article on “Courts of 
Honour” in the last number of your journal I observed the follow- 
ing sentence: —‘* It happened, too, as is generally understood, that 
Mr. Bidder had not long previously been the concessionary en- 
gineer of the St. Gothard line of railway across the Alps, that the 
parties with whom he acted found themselves unable to complete 
their arrangements, that their contract was cancelled, and that 
Mr. Scott Russell, with another eminent engineer, had succeeded 
Mr. bidder in the undertaking.” 

Now, Sir, ! can assure you the words, “‘as is generally under- 
stood,” in the above sentence, were absolutely necessary to save 
the credit of the writer, the whole of the statements following 
them being contrary to the facts. 

I was the concessionary engineer of the European Central Rail- 
way; I made the necessary investigations in the country, and was 
the only engineer engaged in negotiating the terims of the conces- 
sion with the Government of Tessin, and that too without any 
knowledge on the part of Mr. Bidder. 

On wy return to England a company was formed, the directors 
of which requested Mr. Bidder to accept the position of consulting 
engineer. The object of the company was to construct a railway 
from Biasca, a town at the junction of the valleys leading to the 
passes of St. Gothard and Lucmanier, on the southern or Italian 
side of the Alps, to Chiasso, a town near Como, with a branch line 
from Bellinzona to Locarno at the head of Lake Maggiore. By the 
terms of the concession the question of making railways through 
or across the Alps was left open to all the world except, indeed, 
though strange it may appear, to the Central European Railway 
Company. 

The following is an exact translation of the only clause in the 
terms of the concession relating thereto :—‘* The company engages 
to make some studies for the passage of the Alps, and to take the 
necessary steps with the Governments of the States interested, so 
as to be in a position to present a proposal for the passage of the 
Alps within two years from the date of the Federal ratification to 
the present concession. Should the company be the conces- 
sionaire for an Alpine Pass, it shall not ask any pecuniary «assist- 
ance from the Government of Tessin.” 

The date of the Federal ratification is July 31st, 1863. I believe 
your readers practically acquainted with the subject will, after 
reading the last sentence, agree with me that the European Cen- 
tral Railway Company was completely excluded from becoming the 
concessionaire for any Alpine Pass in connection with their under- 
taking, as one can never be carried out without subventions to a 
heavy amount from the Cantons through which it passes as well as 
from the Federal Government. 

Mr. Bidder advised the company as to the form of the proposed 
contracts, but the board never gave him instructions to investigate 
or report on any of the Passes of the Alps; in fact, it would have 
been puerile for them so to have done in the face of the above 
clause in the terms of the concession. 

This occurred in 1863, since the autumn of which year Mr. 
Bidder has been consulted but little, if at all, by the board; 
though if the Company be still in existence that gentleman is still 
their consulting engineer, and consequently cannot have been 
** succeeded by Mr. Scott Russell and another eminent engineer.” 

From the above facts it is clear the board of the Central Euro- 
pean Railway Company could never for a moment seriously enter- 
tain the thought of the passage of the Alps, and any professional 
connection with that company would fail to raise any interest on 
the subject in the mind of an engineer. I may perhaps be here 
permitted to assert that I have reason to know that for many 
years Mr. Bidder has never spent one shilling of his own or other 
persons’ money on the subject, or given it a day’s consideration. 

Being thus able to clear away the on/y ground on which (as the 
writer of the article observes) ‘‘ Mr. Bidder has been so generally 
suspected, if not, indeed, accused, of having had interested 
motives, or at least private spite, in heading the attack” on Mr. 
Scott Russell is the reason of my troubling you with this letter. 

am, Sir, 
Your obedient Servant, 
Wa. CoLtett HomersnHay, C.E. 
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(Signed) 

London, June 12th, 1867. 

SANITARY MEASURES, 

Sir, —In support of * O. O.’s” statement, in your last impres- 
sion, that the ocean is the great purifier of the universe, the riches 
of the land are thrown back on the beach, as the ocean does not 
require to be fattened; so what with shingle, coal, culm, and 
sewage refuse, our sea coasts may become rich manure producers. 
However, I am not aware such is the case at Brighton; or even 
when the Fleet ditch belched out for generations, could the refuse 
of London be gathered on the banks of the Thames. That the 
river did get polluted there can be no doubt, but the refuse settled 
always down in an impalpable mud at the bottom, and was well 
scoured with a heavy fall of rain distilled from the sea. 

13, Gladstone-street, London. Joun G. WINTON. 

June 1th, 1867. 
THE BESSEMER PROCESS IN PRUSSIA. 

Srr,—If you had any space to spare for the subject I should be 
glad to break a friendly lance on behalf of the culprit whom you 
dubbed last week “ really iniquitous.” I allude to the Prussian 
Commission of Patents, and their refusal to sell a monopoly worth 
hundreds of thousands of pounds to Mr. Bessemer for a trifle of 
£50 or so. The French have known long enough to make a pro- 
verb of it—what it means “‘ De travailler pour le Roi de Prusse ;” 
but to an observer exclusively accustomed to the English version of 
— philosophy I admit it must almost necessarily appear the 
height of iniquity that such a departure should have been made 
from the good old British habit of paying successful inventors 
patentees I mean—at the rate of ten Prime Ministers’ salaries 
rolled into one. Common fairness bids me concede this at the 
outset, especially in the case of an inventor like Mr. Bessemer, 
whose incontestable merits clearly entitle him to everything he 
can get in this world of soldiers’ and disproportionate civil service 
pensions. That a genius of his stamp should risk money, brains, 
and labour in pursuit of a useful speculation, and then, through 
risking, lose the fruits thereof—after all it is shabby. Tosay the 
least of it, it looks very un-English indeed that Prussia should thus 
treat meritorious inventors as we here treat only the unsuccessful 
and unlucky ones. Nevertheless, the practical result of this 
North-German stupidity is, on your own showing, that Prussian 
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metallurgy flourishes, whilst English makers of iron and steel— 
thanks to their patent law—feel themselves unable properly to 
compete with rivals they once could afford to despise. You put it 
also on record that, ceteris paribus, the German steel consumer 
saves from £1 to £3 on every ton he buys, whereas the English 
buyer is legally compelled to pay royalties till 1876, when imita- 
tion shall become lawful even in this Christian country—and the 
buying of free-stolen goods too, for that matter. 

Now these admissions of yours are what I think it worth paper 
and ink to examine briefly. Are you not in reality charging the 
Prussian authorities with having done their duty towards their 
subjects in the first line, and neglected the interests of an 
individual foreigner in the second? And is not this paying a very 
high compliment to the iniquity you wish to renounce, seeing that 
even a saint could not in this world do anything good, bad, or in- 
different, without hurting, at any rate, somebody? Considering, 
then, that injure some one or other the Prussians must, why should 
they not rather victimise the alien inventor instead of cupping a 
majority of their own flesh and blood? Independent of any incite- 
ment of theirs the invention has been made and cannot now be 
unmade again. Shall they therefore forbid their subjects to use it 
merely to please an individual patentee’? Is it not the legislator’s 
first duty to strive for the greatest possible happiness of the 
greatest possible number’ 

To show my meaning I refer you to a historical parallel. In 
order to give our people cheap bread we once despoiled our entire 
upper ten thousand of a most desirable monopoly—land rents—-and 
we are now rather proud than otherwise of having thus expro- 
priated the revenues of near and dear neighbours by the hundred 
of dozens. But Prussia, anxious to give her subjects the benefit 
of low-priced steel, atiains her object by merely sacrificing one 
unknown alien, who pays his taxes far away from her, and for 
whom accordingly she cares as little as we do for the convenience 
of his Majesty of Abyssinia. Can our own boasted free trade ever 
stand comparison with statesmanship like that ? 

Nor yet is this brilliant success without its due compersation 
even to the disappointed inventor. Together with the risk of 
being robbed, he receives also the right of eye-stealing a little on 
his own account where there are no patents. He may make a gun 
and sell it without buying the touch-hole from A, the aperture for 
sighting from B, the sponge from C, the right of wetting it from D, 
and so on through the alphabet. And if the law does not give 
him a patent, say, for greasing the cartridges with macassar oil, he 
also saves his expenses and escapes litigation. This latter may not 
mean much in the case of an inventor who is wealthy and harm- 
less, but on an average the two advantages named are not without 
their deep significance. 

Patent law punishes twice as often as it rewards—this we have 
by official statistics; and when an innovator revolutionises the 
trade profits of thousands of competitors, forbidding them at the 
same time to enter the new trade which upset their old one, the 
wonder is not so much how he gets into lawsuits as rather how 
he can possibly escape them, seeing that the old-fashioned manu- 
facturers whom he supersedes love their revenues from trade quite 
as dearly as he does his. Thus, then, the unsuccessful inventor 

i.e., the great majority of patentees, say 2300 out of 3000— 











| loses in England not only his labour, but also his good money and 


| better try imitating 





his peace of mind to boot, whereas in Prussia he keeps at least the 
latter. While English law gives him a lottery ticket, which in 
three cases out of four turns into gall and wormwood, the Prussian 
lets him distinctly know that if inventing does not pay him he had 
or any other good trade. The proper defini- 
tion of a Prussian inventor is accordingly, ‘* a man who does not 
follow his calling except when it pays him;” the English, how- 
ever, in the pithy language of Mr. Mill, ‘‘the needy retainer and 
dependent of the men of money bags,” either in spite of patent 
law or because of it--probably the latter. 

The difference between the two systems is best summed up in a 
few comprehensive assertions, partly new and partly true. In 
England we consider it by common consent the business of the 
buyers to look above all after a few sellers, i just and 
proper return for their self-imposed labour. a the pur- 
chasing majority mind their own pockets first and consider after- 
wards the convenience of the inventor and his salesman, the 
patentee. In England the law says in so many words: ‘* Be good 
enough to spend your money, time, and study in the public ser- 
vice, and then we will sell you a nice little round lump of sealing- 
wax at 5000 per cent. profit upon prime cost, fervently hoping and 
trusting that your purchase may not hurt you any worse than, 
according to Cocker, it must.” In Prussia, on the other hand, the 
patent law frankly declares : “‘ Work if you choose, but do not 
unless you like; above all, be careful to know who has hired you 
when you talk tous about the worthy labourer being worthy of bis 
hire. As we do not under any circumstances compel you to be 
useful to us we shall not allow any sentimental platitude to bully 
us into paying any one whom we have not previously engaged. 
Whatever we shall do for volunteer benefactors we shall do of 
our own accord, but not because it pleases you to sell us goods we 
have not ordered at your own valuation.” 

I would rather finish this long letter with expressive slang than 
with unmeaning cant. The present patent controversy is an exact 
representation of the Corn Law argument : as landlords once stuck 
out for State-rewarded farmers—dear, unsatisfactory, vexatious, 
but native—so does England to-day whine for protection to in- 
ventors. Prussia goes in for cheap bread, howsoever gotten— 
foreign, if but low in price—and even second-hand inventions if 
worth having. Prussian eyes and ears are free to get information 
in the cheapest market—free even to vex meritorious inventors. 
But what are eyes and ears in England? Echo answers, *‘ Private 
property confiscated to please a tyrannical majority.” 

Manchester, June, 1867. F. L. 

[Our correspondent in his very clever letter admits very freely 
that Prussia derives an immense advantage from the appropria- 
tion of Mr. Bessemer’s ideas, but he apparently fails to perceive 





| that if Mr. Bessemer had not enjoyed the benefit of patent right 


at home his invention would in all probability never have been 
placed at the disposal of Prussia; and we beg to point out that 
however neatly the transaction may be glossed over, to us, and to 
the majority of Englishmen, Prussia will always appear as acting 
a dishonest part in refusing Mr. Bessemer a patent or a pecuniary 
reward. It is simply an adaptation to the wants of modern 
society of the old principle that 
“ They should take who have the power, 
And they should keep who can.” 

The Prussian Government should vote Mr. Bessemer a sum of 
money in payment for the national use of his inventions, if they 
mean to adopt the only course which appears to us to be consistent 
vith strict integrity.—Ep. E 








SovutH KensIncTton MuseuM.—Visitors during the week ending 
June 8th, 1867:—On Monday, Tuesday, and Saturday, free, from 

a.m. to 10 p.m., 8241; on Wednesday, Thursday, and Friday, 
(admission 6d.), from 10 a.m. to 6 p.m., 1735; National Portrait 
Exhibition, by payment, 2653; total, 12,679; average of corre- 
sponding week in former years, 9607; total from the opening of 
the museum, 6,753,820. 

Tue Great Norton Biast FurNAcE.—A correspondent informs 
us that this furnace, described in THe ENGINEER of the 30th ult., 
has created much interest in the district, as it is the largest that 
has ever been built. Hitherto it has proved a complete success as 
regards quantity and quality of nietal produced, and quantity of 
coke used to the ton of pig. The fourth week after the blast was 
put on the make of best foundry pig was 365 tons, or equal to 
tifty-tons per day; and during the sixth week the make had in- 
creased to upwards of sixty-two tons in twenty-four hours of al’ 
foundry pig, or at the rate of 434 tons per week, and the furnace 
has neither its full “‘ burden” or full blast on yet, so that its pro- 
ducing powers have not been fully tested. 
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BRIDGELOVER THE RHINE AT MAINZ. 
(Concluded from page 508.) 


HAavine in our last impression given general particulars of this 
remarkable bridge, and engravings of one of the principal spans, 
&c., we now proceed to illustrate the more important details, and 
to complete our description with their aid. A glance at the 
tr in our last impression will show that the main girders, 
although resembling the ordinary bow-string girder in shape, are 
carried very differently. Instead of reposing on piers at or below 
the level of the roadway they bear on tall columns of lattice work, 
on the summit of which they rest on rollers, as shown to a large 
scale at page 532, in the “section between main girders;” an end 
view of the same girder is shown side by side, while just above is 
an enlarged elevation of a portion of one of the side span girders, 
A cross section of the girder showing the footway supported on 
cantilevers at the side will bej found above, as well as an 
enlarged elevation of the union of two flood opening girders on a 
pier. We also give above, section of the main girder at the 
second strut or column (Pfosten 1J.), a longitudinal section at the 
same place; a cross section at column 6 (Pfosten VI.), and a longi- 
tudinal section at the same place. Our readers will find no diffi- 
culty in recognising the position of the other details which we 
illustrate in the complete structure. This much premised we 
resume our account from the point where we left off in our last 
ee. 

he distance of the centres of gravity of top to bottom flanges 
is lim. Owing to this great height it was possible to stiffen 
the pillars on which the girders rest transversely at the top, 
lea sufficient space beneath for the passage of trains. The 
space between the main arches is 15ft. lin., the distance of the 
vertical columns from each other is 26ft., and the cross girders are 
put 13ft. 1jin. apart from centre to centre. . The lower flange con- 
sists of two layers of nine plates about 8in. wide each, by about 
jin. thick, placed side by side, the plates are secured together, 
not by rivets{but,by/slightly conical-turned bolts, which fit in holes 
drilled to their exact diameter. 
flange is formed of four’angle irons and one plate to an 


The 
I-shape 3in. deep. Both top flanges of the main girders are 





connected by diagonals which stiffen the whole structure con- 
siderably against transverse strains—the resistance of this system 
against transverse strains is greater than in the case of box or 
tubular bridges. 

The height of the other girders varies, according to the width of 

their spans, from 5ft. 3in. to 16ft. Sin. The smallest spans of about 
HOft. are ft. 3in. to 7ft. 64in. high, those of 82ft. spans are 
16ft. 5in. deep, those of 124ft. span are also 16ft. 5in. deep. The 
distance of the vertical columns (Pfosten) also varies from 7ft. 3in. 
to double as much. The top and bottom flanges of these girders 
are all alike; the tensile flange is made of plates and the com- 
pressed flange is formed of four angle irons bolted to two vertical 
plates in box shape. 
» The making of the foundations and upper masonry work occu- 
pied the time from March,!1860, to July, 1862. For constructing the 
iron part of the bridge, Messrs. Klett and Co., of Niirnberg built 
workshops near the spot, at Gustarsburg on the Darmstadt line, 
from which a branch was jlaid through the new works and leading 
to the bridge. The shops consisted, besides a number of portable 
roofs and the office departments, of three main buildings, one 
destined for the preparation of the raw material, testing, boiling in 
oil, cleaning, &c. Xc.;',the two others were erecting shops of 410ft. 
by 120ft., and 25ft. high, and 147ft. by 40ft. by 22ft. high respec- 
tively. There were also a pattern makers’ shop, a considerable 
ne ol of workmen’s houses, and a restaurant for the men, all 
erected by the contractors. 

The work was carried out much as follows: After the bars had 
been straightened and adjusted they were tested to a tensile strain 
of 1200 kilos. per square centimetre = 7°62 tons per square inch, 
then they were heated, and in this state cleaned by putting them 
into acid solutions, after which process they were thoroughly 
rubbed with dross of iron, then washed in chalk and water, &c., there 
after put for about five minutes in boiling linseed oil, and finally 
painted with read lead (minium.) 

All those parts which are symmetrical, or which had to be fitted 
together afterwards, were secured together, and the holes drilled 
through them in one operation, so that when the bridge was erected 
they fitted exactly, and no adjusting afterwards was required. 
For the erection of the large spans a temporary bridge made of one 








span’of an'iron lattice girder, which rested on piles or piers 27 yards 
apart, was erected. is temporary was so constru that 
it could easily be removed ‘from one large ope to the other, 
after the permanent girders had been put up. e bridge was 
ready for trial on the 4th of December, 1862, and was opened for 

ublic service on the 20th of the same month. The period 
ee the 4th to the 20th December was occupied in carrying out 
extensive trials, of which we shall now give an account. 

By the terms of the contract it was fixed that the bridge was to 
be proved by a stationary load exceeding the heaviest probable 
working load by one and a-half, these exact weights were thus 
fixed for the different spans: 1, For the principal spans at 
450 tons; 2, for the 115ft. spans at 190 tons; 3, for the 85ft. spans 
at 150 tons; 4, for the 50ft. spans at 100 tons. It was further 
determined that these loads, distributed equally, should not cause 
a permanent deflection of more than 1-4000th of the clear width of 
the respective span. As deflection in transverse direction 
it was stipulated that by running over the bridge a train of the 
heaviest engines in working order at the highest speed, the defor- 
mation should not exceed that observed in lattice girder bridges 
or similar construction acknowledged as favourable examples. 

The trial with the fixed load was effected by bringing on to the 
bridge a train exceeding its length loaded with rails, and also by 
filling up the space between the wheels of the ns with rails 
laid crossways over the rails of the bridge. The deflections caused 
hereby were accurately taken by diagrams on brass plates, which 
had been fixed at different points of the bridge, and also by level- 
ling. The following table shows the deflections observed at the 
different spans :— 














s Load per {Greatest deflec-| Remaining | Deflection com- 
—™ metre. tion in centre. | deflection. |pared with span. 
Metre. Millimetres. | Millimetres. 
105 861 64 6 1-17,503 
105 86'1 65 7 1-15,028 
35 108°45 29°5 3 1-11,666 
26 114°98 26 25 1-10,400 
158 126°98 13 a | 1-14,363 
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1-4000th has not even been approached, and it speaks, therefore, 
for the good construction of the work. 

The trials with the moving loads were made with the following 
engines and trains:—1l. Two goods engines, weighing each 57 tons 
with tender in working order; thege two engines have six coupled 
wheels of 9ft. centres, and a total length of 46ft. 6in.; 2, two 

assenger engines, weighing 46°75 tons each with tender, anda total 
ength of 42ft. Gin.; 3, two goods engines, 43°75 tons with tender, 
42ft. Gin. length. These engines were run across the bridge at 
several speeds up to 44 kilometres, or a little over 27 miles per 
hour, alone and coupled together. The following table shows the 
results arrived at on this occasion for a span of 105m. width:— 


-> 





Load. | Speed. Vertical deflection. — defiec- 
Tons, Millimetres. 
57°5 8 148 07 
104°25 13 23°5 I'l 
285 24 470 | 27 
208°5 7 405 0o5 
296 44 50°5 25 
296 7 490 0°5 





No ica remaining deflection could be observed after these 
trials, 

Another trial made with goods’ trains drawn by three locomo- 
tives at 15 kilometres per hour gave 40mm. and 1‘5mm. in vertical 
and horizontal direction respectively. 

The last trial to which the bridge was subjected was executed 
by running over it a train composed of the two engines of 57 tons 
and the two of 46°75 tons and twenty-eight loaded wagons at a 
speed of twenty-five miles per hour. The results obtained hereby 
are given in the table: 























Tons. | Tons. Tons. Tons. 
Loads intoms .. .. 57°5 | 104°25 208°5 298 
Deflections ° Vrtiel.| Hori. | Vrticl. Hori. Vrticl.| Hori. Vrticl.) Hori. 
Span | | | | | 
——| | | | | 
105°2 1215 | 05 | 405} 15) 16 | 15) 16 1 
105°2 23°0 2 | 425 20 175 2 16°5 2 
35 | 20°0 35 613 2 140 35 
158 |} 85 | 25) 65 | 2 65) 4 
260 17 25/12 | 1 /19 3 


After these trials the joints, &c., were carefully inspected, and 
having been found all in perfect order the structure was declared 
to be satisfactory in every respect. 

The whole work required 1888°5 tons of wrought iron, and 115°6 
tons of cast iron, or 2004°1 tons in all, which is distributed over 
the different spans, as follows: 











Spans of Wrought iron. | Cast iron. Total. 
i 
Metres, Tons. Tons. Tons. 
105°2 1357 80°1 1437°1 
35 234.9 10°8 245-7 
15°38 193°9 17°0 | 210°9 
26 46°2 34 49°6 
15°8 56°5 43 | 60°8 
iss8'5 | 1156 2004'1 








The cost was: — Foundations, piers, Xc., 1,000,000 florins 
(£83,333); ironwork, 765,000 florins (£63,750); total, 1,765,000 
florins (£147,083). Besides this sum, 1,050,000 florins (£87,500) 

to be spent for corrections of the river, dams, fortifications, 
&c. &c., so that the whole cost of this work amounts to 2,815,000 
florins (£234,583). The expense of the additional second line is 
estimated at 820,000 florins (£68,333), and the expense of the 
bridge with two lines of rails, would then come to 3,635,000 florins 
(£302,916.) 
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GUNPOWDER. 
(Concluded from page 149.) 


OF late years, and chiefly determined by the advent and 
necessities of rifled artillery, much consideration has been 
given to what has been called the vis viva of gunpowder, 
or, as the French express themselves, the force brisante. 
It is always desirable to avoid the introduction of new 
names except they set forth some new idea, and we do not 
think there is any need for the use of the term vis viva. In 
our first article on gunpowder we pointed attention to the 
fact that the most violently explosive bodies did not yield 
the largest volume of gaseous or vaporous products. The 
violence of explosion has more to do with the time in 
which the gaseous products of ignition are liberated than 
with the actual bulk of them. By the vis viva or force 
brisante is to be understood the function of combustive 
velocity apart from the volume of gas of combustion 
liberated. Since the introduction of rifled artillery, and 
in especial built up rifled artillery of large calibre, the 
combustive velocity of gunpowder has been much con- 
sidered. It was soon found in the practice of these guns 
that, using gunpowders already known, the shock of first 
explosion was almost greater than metal could bear. 
Thereupon it became. desirable to lessen the combustive 
velocity of the powder used without diminishing the actual 
bulk of evolved gases. In the British service this deside- 
ratum was sought to be accomplished by the device of 
increasing the size of the grains. In America, and under 
the auspices of Rodman, the same end was sought to be 
achieved—perhaps, has been achieved—by the device of a 
perforated powder block. Looking at the requisitions of 
gunnery and the capabilities of gunpowder, it would 
strictly follow that there should be a different modification 
of powder for each individual gun. To achieve this desi- 
deratum in practice would of course be impossible, still 
the theoretical indication should never be lost sight of. 

Preceding considerations lead us to correct certain ordi- 
nary impressions relative to the expressive strength as 
applied to gunpowder. When a statement is made that 
some one kind of gunpowder is stronger than another kind 
what is the idea begotten? Is it meant that the stronger 
gunpowder has more immediate shattering effects, or that 
it is better adapted to projectile usage? If a little of the 
fulminate of silver or chloride of nitrogen be laid upon a 
penny piece and ignited, there follows explosion with 
deafening noise, and the penny piece if not perforated, will 
be at least strongly bent. Substitute gunpowder and no 
such result will follow. Whether then is gunpowder on the 
one hand or fulminate of silver and chloride of nitrogen 
on the other, the stronger. Judged by the immediate 
effect, the preponderance of strength is in favour of 
the two chemical explosives, but in regard to pro- 
jectile power their energy is inconsiderable, or more 
properly speaking insignificant. The consideration of 
time as an element of projectile force is essential to a 
due comprehension of the subject. The problem being to 











urge a projectile out of a gun barrel, the precise theoretical 
conditions to be secured would be as follows:—a gun- 
powder the immediate first force of ignition of which 
would be enough to overcome the resistance of combined 
friction and gravity of the projectile; then a progressively 
increasing velocity of gaseous evolution up to the point 
whereat the projectile should leave the muzzle of the gun. 
These conditions evidently do not admit of being achieved. 
Their fulfilment would imply the existence in one cartridge 
of successive layers of gunpowder, each successive layer 
when ignited evolving more gas than the preceding and in 
a smaller division of time. Even, however, did they 
admit of being achieved, the advantage in gunnery prac- 
tice would not be considerable. After a certain velocity of 
propulsion in a projectile has been attained the increment 
of any further vis a tengo involves an increment of atmo- 
spheric resistance so enormous that whilst the increment of 
range in the projectile thereby achieved is trifling, the 
aberration of flight is considerable. The propulsive force 
of inflamed gunpowder admits of comparison with the 
progressive velocity of a falling body; only whereas the 
precise Jaw of increment in the latter case is known, in the 
former it can only be theoretically approximated. This 
however, is certain, that the projectile force of gunpowder 
is established from very small beginnings, as_ the follow- 
ing experiment will make evident. If a smooth bore flint 
musket be taken, loaded with a full powder charge, and 
filled with an accurately fitting cylindrical plunger of 
metal; if the musket be then fired, the cylinder of metal 
will not be projected at all, there will be no report, and 
all theenergy of combustion will be expended through the 
touch-hole. The consideration of time of combustion as 
an element of projectile force accounts for the fact, now 
well known, that the proper length of a barrel has a certain 
relation to the quality of associated gunpowder. Whatever 
may be the velocity of gunpowder ignition and _ persistence 
of its gaseous development, a theoretical point must 
necessarily be attained at which the velocity of the pro- 
jectile has outrun the velocity of gaseous evolution. 
Theoretical indications obviously require that the projectile 
shall have left the gun some time previously, at the point, 
to be precise, at which the projectile’s velocity and that of 
the projecting gases are exactly equal. Whenever the con- 
ditions are such that the projectile remains in the barrel 
after the attainment of this limit, then will the former 
suffer a retardation proportionate to the force of the 
partial vacuum established in its rear. If a barrel were 
sufficiently long a projectile might be brought to rest 
within it through the operation of the cause just indicated. 
We have often wondered that the experiment has not been 
tried. It would be easy of trial with a barrel of musket 
calibre, there then would be no practical difficulty in join- 
ing temporarily any number of musket barrels end to end, 
so as to make one continuous barrel for experimental uses. 
The length might be progressively increased until the limit 
should be achieved at which the projectile would be 
brought to rest. 

Any reference to gunpowder would be incomplete that 
should fail to take cognisance of glazing. It is well 
known that British gunpowder excels in this quality, 
the grains being more bright and shining than are those 
of foreign gunpowder. Now, in regard to glazing, the 
advantages are twofold; the powder is rendered less 
hygrometric, thereby it does not attract water so rapidly 
as it would unglazed—this is one advantage. The second 
is the tendency to impart a constant, so desirable in all 
applications of force to practical usage. Unglazed gun- 
powder is ever subject to have its grains mingled with the 
dust of attrition, whereby, proportionate to every varying 
relation of dust and grain, will be an alteration of time of 
combustion. It is needless to point out in what way this 
interferes with constancy of practice, superadding yet 
another uncertainty to the already uncertain practice of 
gunnery. Occasionally the polish of gunpowder grains 
is heightened by blacklead, a practice that especially pre- 
vails in the manufacture of gunpowder for the African 
market. We need not indicate that the pers of black- 
lead, in whatever quantity, is undesirable; being wholly 
incombustible it necessarily tends to increase the residue 
of fouling. 








THE SIMPASTURE EXPLOSION, 


On the 10th of May a locomotive engine exploded, when 
standing in a siding on the Clarence Branch, near Simpas- 
ture Junction on the Stockton and Darlington Railway, a 
line long since absorbed into the North-Eastern system. 
The circumstances of this explosion present many points 
of interest, illustrating as they do the fallacy of a species of 
argument much in favour with engine-drivers during the 
recent movement ; an absurdity in the operation of “Co- 
roner’s law,” and a remarkable example of the fact that no 
amount of precaution will effectually prevent the explosion 
of boilers. 

At the time of the explosion the North-Eastern drivers 
had but recently turned out at a moment’s notice, and the 
company were compelled to work their line as they best 
could, The men on strike carefully recorded every petty 
accident which occurred, and published the record with the 
double object of alarming the public for their own safety, 
and the shareholders for that of their preety. We need 
not tell such of our readers as have hal experience as loco- 
motive superintendents, that on every railway casualties of 
very little importance, and of which the world never hears 
or wishes to hear, are of almost daily occurrence. But an 
explosion does not take place every day, and the men on 
strike used it as far as possible ; urging it—no doubt in some 
cases with honesty of purpose, as an example of the folly 
or criminality of placing valuable property and the lives of 
thousands in the hands of unskilled men. Upon the whole, 
the North-Eastern Company's officials conducted matters 
so successfully that few exceptional casualties occurred. 
This explosion in particular was not brought about by the 
strike, and therefore the valuable statements based upon it 
by the men fall to the ground, and in doing so weaken our 
confidence in the stability of the basis on which many 
other of their arguments rest. In the first place, Thomas 


-arker, the unfortunate driver in charge, was not an 
«unskilled man, inasmuch as he had been in the service of 
the superintendent of the line for eleven years as a fitter, He 
had done a good deal of locomotive driving too, and he wag 
accompanied on the morning of the explosion by one of the 
best and most experienced firemen upon the line—a man 
who had struck, repented, and returned to his duty. It jg 
obvious that there is but one way in which a driver cay 
cause an explosion, presuming his safety valves to be so 
constructed that they cannot be locked down—that is by 
letting the fire-box become red hot. It was not probable 
that Dagg, the fireman, would permit such an event to 
occur, and, in point of fact, there is excellent evidence to 
show that the boiler contained at the time of the explosion 
an abundance of water. These truths would in themselves 
effectually demolish the arguments of the men on strike, 
but the particulars of the explosion prove quite as conclu- 
sively that Parker and his fireman were in no sense ac- 
countable for the explosion. As these particulars are 
curious, we place them on record here at some length. 

The engine, the Excelsior, No. 141, was built by 
Messrs. Gilkes, Wilson, and Co., and delivered to the raii- 
way in July, 1859. That it had not seen much service js 
proved by the fact that in June, 1866, it was valued at 
£1597, or at over two-thirds of its original price. It had 
worked in all but 1424 days of twelve hours each, and run 
167,933 miles; while from April, 1860, to July, 1561, it did 
no work of any kind as its services were not required, the 
locomotive power of the line being in excess of the demands 
made upon it. The engine belonged to a very powerful 
class, its weight in working order being about 31 tons. The 
cylinders were 18in. diameter by 24in. stroke, driving six 
coupled wheels, 5ft. in diameter. The boiler was 14ft. long 
and 4ft, l4in. in diameter. The plates were of Farnley 
iron jin. thick. The fire-box was of copper, and the 
tubes of iron, The total heating surface was 1728 square 
feet. 

In the history of this engine we find the record of but 
few repairs. It was comparatively little used, as we have 
seen, and, excepting renewing the tires, and once the cylin- 
ders, little or nothing had been done to it. The only 
repairs which the boiler received consisted in replacing 
about fifty tubes in the very heart of the barrel. In accord- 
ance with the practice of the company the boiler had been 
tested with cold water up to one-and-a-half times the 
working pressure from time to time, and the last test was 
applied on the 28th of November, 1866, up to 195 Ib. per 
square inch, when the strain was kept on for one hour, and 
the boiler was found to be quite tight. The safety valves 
and pressure gauge were examined on the morning of the 
explosion, when the steam was up, by two men of great 
experience. These men are specially appointed for this 
purpose, and every engine getting up steam in the Shildon 
sheds undergoes this examination. We thus find that no 
pains were spared to secure immunity from explosion, and 
we are at a loss to say in what further precautions safety 
might have been found. It remains to be seen from what 
causes the explosion resulted. 

The facts adduced by Mr. Bouch, the locomotive super- 
intendeut of the line, are sufficiently instructive. Mr. 
Bouch traces the catastrophe to a rupture in a bottom 
plate, adjoining a longitudinal seam of rivets, and this rup- 
ture probably had its origin in the improper use of the 
caulking tool, the sharp edge of which nicked the skin of 
the iron, and the mechanical action proper to expansion 
and contraction extended the fracture until the plate, ori- 
ginally thin, became too weak to sustain the working pres- 
sure. The progress of the mischief must have been very 
rapid during the six months which elapsed between the 
application of the test in November and the explosion in 
May. We may add that the boiler always bore an excel- 
lent character, never leaking or giving any trouble. It 
may interest our readers to know that the engine was one 
with which the late Mr. John Dixon carried out nume- 
rous experiments, mentioned in a pamphlet published by 
him in 1864. The whole affair illustrates forcibly the 
harm which may be done in caulking boilers, a point which 
is, as a rule, overlooked. 

We have said that the circumstances attending this ex- 
plosion brought out some of the most objectionable fea- 
tures of the coroner’s inquest system, as applied to such 
cases—cases which were not of course contemplated when 
inquests were instituted. Poor Parker, who was under the 
engine when the boiler exploded, was literally blown to 
pieces, and it was obviously of importance to determine 
what were the causes leading up to so lamentable a result. 
From what we have said it is evident that the inquiry 
could only be properly conducted by a jury possessing no 
small amount of technical eondelen The inquest was 
held at Shildon, and the jury was actually composed of 
five shopkeepers, three publicans, one coal-dealer, one 
miller, one joiner, and one builder ! and we only repeat a 
rumour current in the locality when we state that to many 
of the jurors money was due by the drivers on strike. 
Whether this might or might not have influenced men who 
could not in the nature of things have been competent to 
form an opinion based on a thorough comprehension of the 
evidence laid before them, in arriving at a verdict on which 
would probably depend the reinstating of the men on strike 
—without which they could not hope to be repaid—we shall 
not attempt to determine; but we have no hesitation in 
asserting that a system of investigation which accepts 
such a jury in such a case is thoroughly unsatisfactory. 
The law of inquest works well enough, no doubt, when the 
evidence is such that any man of common sense can pro- 
nounce a valuable opinion on its merits, but it utterly fails 
to meet the requirements of the age when dealing with 
accidents resulting from the operation of the more occult 
forces of nature. An average coroner's jury may very well 
determine whether it is or is not probable that a man has 
committed murder or suicide, but it is utterly cocci, eae 
to decide whether an engineer or a railway company has or 
has not made a mistake in construction or management 
leading up to a boiler explosion. 








Proressor ADAMS has determined by elaborate calculation that 





the periodic time of the November meteors is 33°25 years, 
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RAILWAY MATTERS. 

A PLATELAYER has just been kiled at the Portsmouth station 


by @ passing train. 








Tye export of yarns to China is 39 per cent., and of manu- | 


factures 43 per cent. lower in value than last year. 


ue Waterford and Prosage Company are now seeking powers to | 


extend the time for the completion of their railway and ferry works. 

am NUMBER of Eastern capitalists and railroad men are on a 
tour of inspection through Kansas, in connection with the Union 
Pacific Railroad. ; j y 

A LABOURER committed suicide on Friday, on the Wimbledon 
pranch of the Brighton Railway by lying down on the rails before 
an approaching train. 

THe working parties on the Cuban telegraph are progressing 
rapidly in Florida, the line being completed to Ocala, and in con- 
nection with Gainesville. 

Ir is a singular shifting of the currents of trade by which the 
food market of New York is just now largely provided with grain 
and flour from California. 

A masonity of the managers of the street railroad cars in 
St. Louis have decided to admit coloured people to all their cars on 
an equality with the whites. 

THE directors of the Salisbury and Dorset Company are now 
empowered to raise £15,000 in additional share capital, and to 
borrow £5000 on mortgage. 

Heer DREYSE, not content with the needle gun and many other 
weapons he has invented, is said to have promised Bismarck that 
he will make a gun that will enable the Prussians to kill without 
being killed. 

THE number of passengers conveyed over the Metropolitan Com- 
pany’s Railway and the Hammersmith and City Railway on Mon- 
day last was 119,569, being the largest number carried over those 
lines in one day. 

THE Rathkeale and Newcastle Junction Company are =e 
a bill to authorise the raising of additional capital, and to 
authorise the conversion of the debentures of the company into 
the debenture stock. 

AN inquest was held on Monday on the body of a fitter in the 
employ of the Chatham and Dover Company, who was knocked 
down and killed by a train whilst crossing the line near the 
Stewart’s-lane station. 

Tue Northern Railroad bridge No. 1, over the Pontoocook River, 
at Dusten’s Island, in Fisherville, N.H., was burnt on the morning 
of the 28th ult. The passengers will be carried over with only a 
few minutes’ detention. 

ALL the important railway lines of Spain and Portugal, with 
very few exceptions, have been surveyed, constructed, worked, and 
paid for by foreigners; the exceptions refer chietly to the lines due 
to the activity of the Don José de Salamanca, the well-known 
capitalist. 

On the 26th vlt., as « train of cars was approaching St. Hyacinthe, 
Canada, the engine-driver saw a child about four years of age 
walking on the track. He endeavoured to stop his train, but 
being unable to do so, rushed out on the cow-catcher and seized 
the child as the engine was about to strike it. The little one was 
uninjured but much alarmed. 

Tue report of the Ceylon Railway directors states that the net 
profit for the year ending the 3lst of March last, including the 
balance from last year’s account, after deducting all current ex- 
penses, amounted to £63,308, and they propose that a dividend at 
the rate of 10 per cent. per annum on the paid-up capital, amount- 
ing to 10s. on each original, and 2s. on each share, be declared 
payable on the 20 inst., free of income-tax. 

Tue Gaceta de los Caminos de Hierro of the 26th ult. reports the 
recent proceedings of the Spanish Railway Committee (Comision 
de Auxilio). The commissioners are of opinion that the State 
should neither grant a subsidy nor guarantee a minimum interest; 
or, if there be any exception, that it should be in favour of the 
Catalunian railways, which have received no subsidy, or for the 
Valencia— Barcelona line—to complete the expensive works on the 


Ebro. 





On the evening of the 28th ult. an engine on the Delaware and ! 


Lackawanna Railroad was precipitated froma bridge near Scranton, 
The recent heavy rains had loosened some of the stones which sup- 
port the structure, and as soon as the engine touched the bridge 
they gave way, throwing it off the track and down the embankment 
about fifty feet. The engineer and the fireman were instantly 
killed. The gigtopman was seriously injured, and is not expected 
to live. 

Ir is proposed to consolidate the St. Louis and Iron Mountain 
railroad, which runs southward, from St. Louis through the great 
metalliferous region of south-east Missouri, with the Cairo and 





| 
| 





Fulton, which is designed to run from a junction with the former | 


road to Cairo (thirty miles from Cairo west having been heretofore 
completed), and thence to be extended southward to Belmont, 
opposite Columbus, Ky., which is the terminus of the Mobile and 
Ohio road. Some 100 miles of the line are yet to be built, though 
partly graded. 

On Wednesday night a serious acci:lent happened to an excursion 
train at Oughty-bridge station, on the Manchester, Sheffield, and 
Lincoinshire line. An excursion train was run into by a luggage 
train owing to the signal not being up, and about twenty persons 
were injured. The driver of the luggage train and a passenger 
were so much hurt that they are not expected to recover. The line 
was blocked up for three hours. The luggage train ran into some 
empty carriages; otherwise the consequences would have been 
much more serious. 

ALL the great railway companies in England have increased 
their fares for passengers, to compensate for the concessions 
recently made to the engine-drivers. The additional fares, how- 
ever, are only charged for return tickets, and, therefore, do not 
affect third-class passengers or travellers taking only single tickets, 
The change dates from Ist June. The increase will, we believe, 
generally be found to be about—though not exactly —one-ninth of 
the whole return fare previously charged. The Great Western, 
the London and North-Western, the Midland, and all the great 
lines have simultaneously made the change. 

From an official return it appears that the traffic receipts on 
seven of the old or main lines of railway in France amounted for 
the three months ending the 3ist of March last, on 7525 kilos, 
(4676 miles), to 106,296,421f. (£4,251,857), and for the same period 
in 1866, on the same length of line, to 106,871,370f. (£4,274,855), 
showing a decrease of £22,998. The traffic receipts on the seven 
new lines belonging to the old railway companies, 6849 kilos, 
(4257 miles) in length, amounted to 30,210,596. (£1,208,424), and 
for the same period in 1866, on 6047 kilos. (3758 miles) in length, 
to 29,289,310f. (£1,171,572), showing an increase of 921,286f. 
(£36,852). 

THE eight New Jersey railroads report an aggregate of receipts 
for 1866 of 12,145,454 dols. The Camden and Amboy earned 
4,312,895 dols., and expended 3,801,722 dols.; the New Jersey 

Jentral earned 3,581,244 dols., and expended 1,963,975 dols.; the 
New Jersey earned 1,770,862 dols., and expended 981,847 dols.; the 
Morris and Essex earned 1,020,077 dols., and expended 715,208 dols. 
The traffic on the different works of the joint companics—as the 
Camden and Amboy combination is termed—during the year, was 
from tonnage on the canal, 2,857,044. The total number of through 
and way passengers on the Camden and Amboy and New Jersey 
calienie was 4,575,424. The freight tonnage on the same roads 
was 824,895 tons, and the specie carried 56,563,772 dols. The 
total receipts of the companies were 8,453,533 dols., and the 
expenses 6,080,315--leaving for interest and dividends 2,372,218 
do! 
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NOTES AND MEMORANDA, 

It is said that a million of dollars is annually made by the sale 
of Florida cedar wood for lead pencils. 

THERE are 1130 miles of telegraph line in Switzerland, or four- 
teen miles for every hundred square miles of territory. 

MELLON! ascribes the coolness of night in the Sahara desert to 
the extreme calm and absence of all movement in the air through- 
out the night. 

The cost of English coal in human life in five years was, from 
1856 to 1860, 5089 lives for 381,000,000 tons; from 1861 to 1865, 
4627 lives for 468,500,000 tons. 

ON the coast of Lima the temperature of the Pacific is 60 deg. 
2¥Fah., whilst it is 79deg. 2 Fah., under the same parallel of 
latitude when outside the current of cold water which impinges 
on that coast. 

THE quantity of coal brought into the port of London in 1866 
exceeded 6,000,000 tons—3,033,193 coastwise and 2,969,869 by in- 
land navigation and railway; so recently as 1862 the quantity did 
not reach 5,000,000 tons. 


THE mean annual temperature of the tropics, or the actual 





| climate of the region of palms, is on the main line between 





78 deg., 2 and 85 deg. 5 Fah., without any sensible difference in 
the observations made in Senegal, Pondichery and Surinam. 


In1pIUM is said to be among the minerals found in connection 
with gold in the Richardson Mine at Madoc, C. W. It is also 
found at Chaudiére, together with platinum. It is a rare and 
valuable metal, of extreme hardness, and is in demand for pointing 
gold pens, 

THE falling off in the Australian gold fields has prompted the 
authorities of Queensland to stimulate new discovery by offering 
a reward of 15,000 dols. for the discovery of any new gold-field not 
less than twenty miles distant from any other already proclaimed 
within the colony. 

THE annual return shows that the export of coal from the United 
Kingdom continues to increase. In the year 1866, 9,95 





13,712 tons 
of coals, cinders, and culin, of the value of £5,102,805, were ex- 
ported from the United Kingdom, an increase of 783,235 tons over 
the export of 1865. Ten years ago the export did not reach 
6,000,000 tons. 

A Frenca authority asserts thatthe inhabitants of the Sandwich 
Islands have adopted, or at any rate shown a favourable disposition 
towards the reception of the metrical system. They are more 
fortunate than ourselves, and will probably be multiplying and 
dividing by simple punctuation when we are still in all the self- 
imposed labour of yards, feet, inches, and duodecimals, 





HUMBOLDT states that insects are frequently carried into the 
higher regions of the atmosphere to an elevation of 17,000 to 
19,000ft. above the plains. The light bodies of these insects are 
borne upwards by the vertically ascending currents of air caused 
by the heated condition of the earth’s surface. He observed fly- 
ing insects on Chimborazo at an elevation of 18,225ft., or nearly 
2660ft. higher than the summit of Mont Blanc. 

HvuMBOLDT says that in the serene and long nights of the 
equinoctial zone the forestair, which is contained in the interstices 
between the leaves of trees, becomes cooled by the process of 
radiation ; for a tree, a horizontal section of whose summit would 
barely measure 2000 square feet, would im consequence of the 
great number of its leaves, produce as great a diminution in the 
temperature of the air as a space of bare land or turf many thou- 
sand times greater than 2000 square feet. 


From Newcastle 2,560,947 tons of coal were shipped for parts 
beyond the seas in 1866, as against 2,434,442 tons in 1865; from Sun- 
derland, 1,145,570 tons, as against 1,186,061 tons; from Cardiff, 
1,861,329 tons, as against 1,452,741 tons. Coal is exported from 
the United Kingdom to all parts of the world, but by far the largest 
export is to France, amounting in 1866 to 1,931,236 tons. The 
quantity of coals, cinders. and culm shipped coastwise in the 
United Kingdom in 1866 was 10,720,824 tons, as against 10,928,237 
tons in 1865. The quantity shipped coastwise at Newcastle in 
1866 was 2,529,551 to ns, and at Sunderland 2,229,263 tons. 











THERE are 500 iron mines in Sweden, which yielded in 1864 
half a million tons of ore. All the ore is smelted with wood 
charcoal, and all refining processes are carried on with the same 
fuel, and with remarkable care and attentien. With but the 
smallest traces of sulphur, and scarce a trace of the worst of all 
impurities, phosphorus, it is not strange that such ores, such fuel, 
and such pains, should produce a famous iron. Very little bar 
iron is manufactured, however, the annual product never having 
exceeded 200 to 300,000 tons of pig. About 5000 tons of plates 
are made for shipbuilding. The Bessemer process has been 
introduced about five years, and produced in 1864 some 3200 tons. 
The amount of cast steel produced at the same time was 4500 
tons. 

A JAPANESE newspaper was established at Jeddo at the beginning 
of the present year. It is printed on silky-looking yellowish paper, 
contains fourteen quarto pages, and is entitled Ban Kok Shin Bun 
Shi (the universal newspaper). The object of the paper as set 
forth in the preliminary prospectus, is to furnish the Japanese 
with the most important foreign news, and it is to appear from 
two to three times a month. In the opening number there is a 
dialogue between two Japanese meeting in Hyde Park, who discuss 
the relative advantages of the overland and the Panama and San 
Francisco routes respectively by which each has arrived in London. 
Then follows an elaborate article on the Atlantic telegraph, detail- 
ing the advantages it secures to commerce and politics, especially 
in case of war. 

Tue Northern Coal Field of France is the most extensive and 
richest of the Continent, stretching from the Prussian frontier 
near Aix la Chapelle, through Belgium, to Bethune and Douai in 
France. It is probable that the fine coal field at the Ruhr, on the 
right bank of the Rhine, is merely a continuation of the Belgian 
field. There are three great centres of coal mines along this ex- 
tensive field:—-1, Liége and Namur; 2, Charleroi, Mons, &c.; and 
the French collieries of the departments of the Nord and Pas de 
Calais. In 1865 these produced:—Liége and Namur, 2,634,645 tons; 
Charleroi, Mons, &c., 9,206,058 tons; French collieries, 3,515,598 
tons; total, 15,356,291 tons. A considerable part of the coal 
raised at Mons is exported to France. Thus of the total import 
of coal into France in 1855, 7,120,174 tons, Belgium supplied 
4,302,992 tons, 

Mr. Dancer has executed a very curious inquiry into the com- 
position of furnace dust, i.¢., the extremely tine powder which 
accumulates in flues from the burning of coal, apart from sooty or 
carbonaceous accumulations. He washed the dust carefully to 
separate the purely mineral ingredients, and by placing it ona 
slightly inclined glass made the spherical particles to separate 
themselves from those of irregular shape by rolling down the in- 
cline. These, examined under the microscope, were found to be 
quite interesting objects. Manyof them appear to be perfectly 
spherical though less than ;45 of an inch in diameter, solid or 
hollow, with a brilliant polish and in beautiful variety, crystalline, 
white, yellow, brown, black, agate or cornelian of various shades, 
and some like rusty cannon balls. Mr. Dancer supposes that these 
are mostly silicates, or various kinds of glass, coloured, when not 
transparent, with different oxides, carbon, &c. He accounts for 
their shape by supposing that they have been thrown off in scin- 
tillations, of course in a molten state, in which by a law of matter 
they assume a spheroidal form. Many of themappear to be ferrous 
oxides, or “‘iron ore,’ probably formed by the action of heat on the 
iron pyrites in the coal, and afterwards, in many cases, found to 
have been reduced to metallic iron and encased with an enamel of 
silicate. Hence the proportion of iron in the coal dust is much 
greater than is revealed by the analysis of coal ashes. 
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MISCELLANEA. 

THERE are many handsome and substantial stone bridges on the 
roads in Catalonia. 

THE manufacture of lead pipes lined with block tin has been 
introduced in New York. 

IopIDE of silver possesses the singular property of contracting 
by heat and expanding by its withdrawal. 

A GREAT number of Italian labourers, finding it impossible to 
obtain work in Italy, have emigrated to Austria, where they are 
now employed in the arsenals at Pola and Trieste. 


A sERI0U8 break in the Erie Canal occurred at the east end of 
the Palmyra Aqueduct on the 27th ult. A canal boat was drawn 
across the opening and destroyed by the force of the water. 


Mr. FoLey’s statue in bronze of Lord Herbert of Lea has been 
placed on the pedestal of red and grey granite, which was 
sometime since prepared for it in front of the War-office, Pall 
Mall. 

SPAIN and Portugal are chiefly indebted to foreign enterprise for 
the development, not only of their railway system, but also of the 
vast mineral wealth for which the Peninsula has always been 
famous. 

Op John Bennehoff, the petroleum king of Bennehoff Run, 
Pennsylvania oil country, returned an income of 150,000 dols. last 
year. This is the largest individual income returned in Venango 
County. 

EXCELLENT power looms can now be obtained in Glasgow at 
from £9 to £12 apiece, a price resulting from the many improve- 
ments recently made in t particular branch of manufacturing 
industry. 

Wirstn the last five years artesian wells have been largely 
introduced in the city of Smyrna, at first by English workmen, but 
afterwards by natives, and they have been made use of elsewhere 
along the coast. 

THE King of Belgium purchased at the horticultural exhibition 
of Paris twenty magnificent orange trees, which cost, each it is 
said, £160. They have arrived at Lacken, and are intended to 
adorn the royal park. 

It is encouraging to see how the Paris Exhibition is opening the 
eyes of English people to the general want of scientific education 
for British workmen. This want, and the need for its supply, we 
have long and repeatedly pointed out. 

Mr, J. F. Reprern has been appointed to model eight figures, 
to represent the Virtues, which are intended for the Albert 
Memorial now erecting in Hyde Park. These statues will be 
reproduced by the electrotype process. 


A CATALOGUE has been published of the meteoric stones and 
meteoric irons in the Museum of the Geological Survey at Calcutta. 
Of the stones there are 137 specimens, of the irons 90—a collec- 
tion scarcely to be watched in the world. 


THERE are numerous bays and harbours in the shore of the 
Spanish peninsula; they belong to the State, and are maintained at 
the public expense, under the supervision of Government engineers. 
Convict labour is employed in many of them. 

THE mines of Fluelva, Tharsis, Rio Tinto, Santo Domingo, 
Alcam:es, &c., hove been explored and put into working order by 
Eng ‘sh or French engineers and capitalists; the coal mines of 
Belmez are now worked by a French company and managed by a 
French encineer. 


THERE are few roads, canals, or navigable rivers in the Spanish 
peninsula. Tne Tagus is navigable for large vessels as far as 
Azambuja, and the Guadalquiver up to Seville. The Ebro is 
navigable tor very light vessels only as far as Tortosa, being closed 
by a wide sandy bar. 

ACCORDING to a Swiss journal a means has been discovered of 
utilising cockchafers. The EZstafette of Lausanne states that 
between four and five millions of those insects were recently sent 
to Friburg for the manufacture of gas, and the residue forms an 
excellent carriage grease. 

CANNING’S statue, so well known at Westminster, having been 
rebronzed, has been placed on its new pedestal. Though con- 
siderably in the rear of its former position, it is not, after all, so 
disadvantageously placed, being in close contiguity to the new 
street which has been made leading from Victoria-street to the 
new palace at Westminster. 


A GRINDSTONE should not be exposed to the weather, as it not 
only injures the woodwork, but the sun’s rays harden the stone so 
much as, in time, to render it useless. Neither should it stand in 
the water in which it runs, as the part remaining in water softens 
so much that it wears unequally, and this is a very common cause 
of grindstones becoming “ out of true.” 


AN improved machine, which is equally applicable to the crushing 
of minerals and of every other kind of non-fibrous material, has 
been successfully and extensively introduced by its inventor, Mr. 
Thomas Carr, of Montpelier, Bristol, and it appears that, whether 
applied to the crushing of coal for the manufacture of patent fuel, 
for the pulverisation of manure, or in. the manufacture of sugar, 
the results have been equally satisfactory. 


THE Spanish Railway Commissioners recommend, first, to repeal 
the duty of 10 per cent. on passenger tickets; secondly, in grant- 
ing concessions for lines of the second order (local traffic or branch 
lines), to favour the existing railway companies; thirdly, to remove 
some of the restrictions to which the colliery railways are now 
subject, so that their cost may be reduced; fourthly, to request the 
Government to favour the railway companies in letting out con- 
tracts for the conveyance of mails and for the telegraphic service; 
fifthly, to amalgamate therailway companies; sixthly, to allow them 
to postpone works of luxuryand ornament; seventhly, to allowthem 
also to sell all their useless plant without duty on the iron, a tax 
or duty of 2 per cent. being substituted ; eighthly, to construct 
carriage roads to feed the railway traffic. The Gacetaadds that all 
the above measures are insufficient. 


THE sinking of the pit of Marles affords one of the best illus- 
trations of the difficulties of working some of the French mines. 
The first pit was commenced in 1853, but in the following year it 
was crushed up, causing the company a loss of 350,000 francs. A 
new pit was, however, at once commenced; but such was the 
quantity of water met with, that pumps capable of lifting 180 
hectolitres, or 3960 gallons per minute, and consuming 600 francs’ 
worth of coal a day, had to be employed. In July, 1856, the 
springs of water were passed, and the tubbing effected in such a 
way that no water penetrated the shaft. Thenceforward the work 
was easy; and in the beginning of April, 1866, the shaft had 
reached the coal at 240 metres, and 3000 hectolitres of coal of 
good quality were daily raised. At the end of April, under the 
enormous pressure of the water, the tubbing gave way, and de- 
stroyed the mine, after an expenditure of 1,000,000 francs. 


THE following is a list of the public works and buildings, 
street improvements, &c., executed by the Corporation of London, 
since the erection of Blackfriars Bridge, about 1759. Bridges: 
viz, erection and re-erection of Blackfriars Bridge, rebuilding 
London Bridge, and purchase of Southwark Bridge, £1,293,732. 
Exchanges and markets: erection of Royal Exchange, Coal 
Exchange, Metropolitan Cattle Market, Islington, and Meat and 
Poultry market, Smithfield; and enlarging and improving their 
respective sites, £1,819,821. Prisons, Xc.: Newgate prison and 
Sessions house, Debtors’ prison, Holloway prison and Pauper 
lunatic asylum, £380,226. Schools: the City of London School 
and the Freemans’ Orphan School, £39,000, Street improvements: 
including the approaches to London Bridge, New Cannon-street, 
Farringdon-street, Clerkenwell New-street, the Holborn Valley 
viaduct, &c. &c. &c., £3,210,074. Total expended, £6,742,853. 
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PARIS EXHIBITION—DOUBLE-CYLINDER EXPANSION ENGINES. 
BY MM. CARELS, GHENT. ‘ 
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EXHIBITION—DOUBLE-CYLINDER EXPANSION ENGINES. 
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PARIS EXHIBITION — COUPLED HIGH-PRES- 
SURE CONDENSING ENGINES ON WOOLFE’S 
PRINCIPLE. 

By MM. Carets, Ghent. 


THESE engines are intended to drive the great spinning mills of 
Messrs. Fauden, Smissen Fréres, at Alost, East Flanders; they are 
on the Woolfe system, that generally adopted by spinners of 
experience. All the parts are of great simplicity, and have been 
suggested by long experience. The exhibitor has furnished man 
engines on nearly the same system in Holland and Belgium which 
have given very satisfactory results, whether as regards economy 
of fuel or regularity of work. The principal points which dis- 
tinguish these engines, all question of good workmanship apart, 
are the following :— 

“Ist. The parallel motion bars, so adjusted as to give the same 
resistance to tension as compression, offer securities which are 
not found in those which are furnished with large slide bars of the 
usual flat form. It is often seen that these open, and in many 
cases it is necessary to strengthen them about the middle with 
strong straps. 

**2nd. The steam pistons are of the same kind as are employed 
in locomotives, with superposed rings, except that these are fur- 
nished with a concentric ring, into which are screwed the bolts 
which press out the springs. This ring is loose in the inside of the 
piston so as to render the setting up independent of the piston 
rod, It has been found that an inexperienced workman can set 
these pistons without any danger of deranging the piston rod as 
happens in the ordinary system. The exhibitor attaches great 
importance to this modification, for it has been often observed, and 
still happens, that cylinders are rendered useless by defects pro- 
duced by injury due to unequal setting of the piston rings. 

** 3rd. The parallel motions of the steam cylinders and those of 
the air pumps are calculated to balance as nearly as possible the 
weight of the connecting rods and cranks so as to preserve the 
equable movement required for spinning. 

“4th. The air pumps are placed inside the condensers so as to 
occupy less space and to form a more complete and compact 
arrangement with the feed pumps. The foot valves are pro- 

caoutchouc faces, arranged so as to give a 





vided with 
suitable opening without any distress to the material, and without 
making the slightest noise. The pistons are also furnished with 
caoutchouc plates, but instead of being packed with hemp yarn as 
has hitherto been done, a sort of hoop of staves of hard wood have 
been provided and experience has led to the conviction that this is 
preferable to hemp packing. 

** Sth. The centrifugal governor differs from that of Watt in that 
the arms are crossed. This modification tends to give less varia- 
tion in the length of the pendulum at great speeds, and thus to 
obtain a more perfect regularity than with others. Long continued 
experience confirms these statements. 

**6th. The arrangements for variable expansion applied to the 
small cylinders is of the system perfected by the exhibitor. It is 
composed, first, of a balance slide valve moved by eccentrics.. This 
slide valve is adjusted to work freely under a kind of double 
rectangular vox, furnished with edges bearing against the valve 
face, so as to to be capable of removal in case of repairs. There 
is, in addition, an expansion slide valve, which rests on the back of 
the box in question, and which is adjusted to move freely like the 
other. A bonnet held by bolts completes the enclosure, and that 
can be removed at pleasure; this valve is also balanced. Motion is 
given to this slide valve by a cam different from those hitherto 
employed. The cam slides on an eccentric (ca//e) fixed on the axle 
when the expansion is to be changed. It has three stages, one for 
admitting the steam up to one quarter of the stroke, another up 
to half, and the third up to three-quarters. Each strap is formed 
by two bosses, one for the admission of the steam and the other 
for bringi ack the slide valve into the position which it occu- 
pied before the opening of the ports, or in other words, to perfect 
the expansion. A very solidly-made frame furnished with two 










rollers serves to transmit the motion from the cam to the slide 
valve. These rollers being always in contact with the cams it 


results that the motions of the valve are produced without the 
necessity of employing springs, whatever may be the speed of the 
engine, and that without the least shock. 

** It is not for the exhibitor to expatiate on the economical results 
obtained by these means. The author of the arrangement possesses 
a certificate showing that several engines made on this plan have 
reduced their consumption of fuel to less than 1} kilos. per horse 
power per hour. 

‘* The large steam cylinders have also a slide valve arrangement, 
but they are so regulated as to have a motion of only three centi- 
metres for every six centimetres of opening given to the steam 
ports. This arrangement allows of the steam, which is no longer 
at the same pressure as in the small cylinders, to enter the 
cylinder more rapidly and to establish instantaneous equilibrium 
with the resistance. For the purpose of pushing the expansion 
ev to its extreme limit the exhibitor has surrounded the 
arge cylinders with cast-iron jackets filled with steam coming 
direct from the boilers, so as to restore to the steam condensed or 
cooled by the expansion a portion of the sensible heat lost, and 
which is absolutely necessary to produce the best ‘‘duty” or 
useful effect. These jackets are independent of the cylinders 
themselves or properly so called; in order to avoid the accidents 
which sometimes happen in cylinders which are in one piece with 
the jackets the exhibitor has thus cast the latter separately. 
After being carefully turned they were fitted to the cylinders by 
means of the hydraulic press. As the cylinder covers bear against 
the extremities the least movement is impossible and the joints 
are perfectly staunch. 

“The exhibitor presents this as a well designed engine and one 
which will answer all the requirements of actual work and of 
economical considerations, and which above all may be recom- 
mended for good and solid workmanship. The price of these 
engines is 50,000f. (£2,000) loaded on truck or barge, at Ghent. 
Erection extra.” 

This very brief and unexaggerated description by Messrs. Carels 
themselves, which we have given nearly in the words of the 
makers as transmitted to us, is sufficient, along with the set of 
drawings given herewith, to convey a pretty clear conception of 
these engines to our readers. We have already, in a previous 
article No. 592, p. 382, described one or two structural points of 
merit which the makers have themselves omitted to notice. 

Whether it be that the sand at the command of the iron founder 
at Ghent is not of a very good quality, or that the moulders there- 
abouts are not as neat handed as could be wished, it appeared to 
us that in these and in all the Gandoise engines the castings were a 
little rough—not unsound—but bearing some marks of want of 
finished green sand moulding; badly ‘“*slicked,” for example, on 
round or hollow curved surfaces, such as those of the quadrant 


This, together with the mistaken—as we deem it — display of 
needless bright work about parts of the framing are nearly all the 
fault finding that even a severe critic would be prepared to 
sustain as respects these engines, which we have reason to believe 
are amongst those objects in this class which have been recom- 
mended by the jury to be considered as amongst those deserving 
of a gold medal. 








DESCRIPTION OF A 30-TON HORIZONTAL 
DUPLEX HAMMER.* 
By Joun Ramsgorrow, of Crewe. 

THE author began by saying that the hammer described in this 
paper arose out of a belief that it was necessary to provide some 
means more powerful than any used before in England, and at the 
same time convenient and handy for the forging of stecl in large 





* Read before the Institution of Meckanical Engineers at Paris. 
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masses. His attention was first drawn to thie question when he 
was engaged in laying out the Bessemer Steel Works of the 
London and North-Western Railway at Crewe. The first inten- 
tion was to put down a 30-ton vertical hammer of the ordinary 
kind, but as this would have required an anvil of 300 tons, the 
practical difficulty and cost of dealing with so large a mass 
suggested to the writer that the principle of action and re-action 
might afford a solution of the problem. Hence arose the concep- 
tion of two hammers acting in opposite directions; and as a matter 
of convenience it seemed better to lay them on their side and 
cause them to operate horizontally upon a bloom placed between 
them. As this idea grew into form it appeared to present 
advantages both in economy and convenience sufficiently impor- 
tant to warrant the construction of an experimental hammer of 
10 tons. This when brought into operation proved to possess the 
advantages expected, and in consequence the writer designed and 
laid down the 30-ton hammer which formed the subject of his 
paper. 

Chief advantages. —Among the chief advantages which this form 
of hammer possesses are the following : 

It requires no anvil, the whole moving force of each hammer 
being a ee by the one opposed toit. Hence the cost of laying 
down and afterwards of occasionally lifting an anvil is avoided. 

The action is equivalent to that of a vertical hammer with an 
anvil of infinite weight. Comparing it with a single 30-ton 
vertical hammer, it is evident that each block weighing of itself 
thirty tons has only to be moved through one-half the space in 
order to produce the same effect—hence a greater number of blows 
can be delivered in the same time. The blows being given 
simultaneously on opposite sides of the bloom meet in its centre, 
and the resistance due to the inertia of the mass operated on is 
reduced by one-half. The blows being in opposite directions 











she 
counteract each other; hence no vibration is produced, and con- 
sequently no damage is done to the surrounding buildings and 
machinery. A comparatively shallow foundation is required—a 
matter of great importance where drainage is difficult. The 
hammer is therefore an economical inst: both in first cost 
and cost of maintenance. In working it will be seen that the 
scale can fall away quite freely from the bloom, and also that there 
is great ease in the manipulation and consequent accuracy in the 
forging of large masses; for instance, the upsetting of a long crank 
shaft can be performed with ease, an operation of great difficulty 
under the ordinary vertical hammer. It thus appears that the 
hammer ll be specially convenient 





iment 
unlent, 











wil } for the forging of guns and 
other long and heavy articles, more particularly since it can be 
made of larger dimensions at a comparatively small increase of 











cost. It may be conveniently worked in conjunction with ¢ 
vertical hammer; and hence forgings which require two kinds of 
treatment may be easily dealt w It can be used in buildings 


which, from want of height, could not contain a vertical hammer of 
the saine etfect. 
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similar cast iron blocks forming I 
their heads towards each other, each mounted on ei 
connected at the hinder end by a piston rod to « pi 
a cylinder of 38in. diameter and {2in. stroke. 
piston and rod weighs thirty tons. The steam pipe occupies a 
osition midway between the two cylinders, and thence two 
eoaiies are carried, one to each cylinder; thus each rece 
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equal supply of steam, the mean ¢ 
being thirty tons on each piston, and the effect, cor 
same as that which would be produced by the acti 
upon the hammer tups through a fall equal in length to the stroke. 
The wheels run on steel-headed rails bolted down on cast iron 
girders, on the hinder ends of which the cylinders rest and are 
bolted down by their flang 
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The 
two pieces, jomted transversely at 
by two wrought iron hoops shr on 
the half-tups for this purpose. wrought iron dowel pins 4in. 
diameter and l3in. long, driven half their length half-tup 
in a longitudinal direction, prevent any independent side play. 
Wheels. —The wheels are of cast iron, chilled on the circum- 
ference and flanged; they are l8in. diameter, and the centre hol 
is 6}in. diameter, reduced by a brass bush to 5jin. diameter; they 
run loosely on Bessemer steel axles, which pass right through the 
bodies of the tups. These axles are 5}in. squire in the centre, 
and are turned at the ends to fit the wheels, the journals being 
thus 5}in. diameter and 15in. long. The holes in the body of the 
tups are 7jin. square, and the axles are secured in them by wood 
packing and iron wedges driven in at each end of the holes, this 
being considered better than bored holes and an absolutely rigid 
fit. The piston rods are of Bessemer stee! Sin. diameter. They 
each carry at the forward end a head lin, diameter and Sin. long, 
forged solid upon the rod, which enters a hole in the hinder end of 
the tup, 16}in. diameter and 18}in. deep; a wrought iron washer- 
plate 2in. thick is passed along the piston rod from the other end 
and is fastened by studs to the hinder end of the tup, the diameter 
of the stud circle being 2ljin. A packing of india-rubber one- 
eighth of an thick and wire gauze in alternate layers is interposed 
between the head of the piston rod and the tup; this packing is 
8in. thick in front of the head and 3in, thick behind between the 
head and the washer plate. One of Ramsbottom’s pistons of 
is fastened to the other end of t »iston rod in the 
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Bessemer steel is he 
ordinary manner. 

Mr. Ramsbottom then proceeded to described the valve chests, 
&c., at much length, and he then went on to explain that to 
ensure the two hammer tups moving simultaneously and striking 











the bloom exactly at the same instant, a steel screw-shaft is carried | 


underneath the tups in the centre line of the hammer, and is pro- 


vided with a right-and-left-handed thread, on which work two | 


brass nuts, one fixed upon each tup, the screw-shaft being 
free to turn in fixed bearings carried by the foundation girders. 
If the screw-shaft were turned round independently it would 
draw together the two tups at an equal speed, making them m« 
exactly in the centre or would cause them to separate at an equal 
i 





speed; consequently when the two tups are moved each by its ow: 
piston, any difference in the rate of their motion is prevented by 
their constant connection through the screw-shaft. This shaft is 
44in. diameter in the solid and Gin. diameter outside the threads; 
the pitch of the threads is 9in.,and there aresix threads tothe pite! 
The nuts are cast in four quarters, the planes of division be 
both vertical, one transverse and the other longitudinal; the wear 
is taken up in both directions by wrought iron wedges provided 
for this purposes with adjusting set screws; the total length of 
each nut is 24in. The ends of the screw-shaft abut on brass steps 
held between two snugs on a cast iron plate fixed transversely 
between the girders. The steps are adjustable by means of 
wrought iron tail screws with lock nuts. If one of the hammer 
tups had a tendency to over-run the other it would cause end-play 





A : F ° : : i > she F » fe be shown by the greater wear of 
angle pieces of the connecting rods, which are cruciform in section, | 1” the shaft, and the fault would be 'y 3 ) 


the step at the further end, and consequently, the fact that these 


| steps wear equally proves that there is no tendency to end-play in 





the shaft, and therefore, that the motion of the one — balances 
exactly that of the other. The two pairs of girders which carry 
the tups and cylinders rest at their hinder ends directly on the 
stone foundation, and at their forward ends upon another pair of 
girders supported on the stone foundation—one on each side of the 
centre line of the hammer; the foundation being lower at the 
centre than at the two ends. The foundation consists merely of 
brickwork laid on the natural clay of the district, 2{ft. thick at 
thecentre and 54ft. thick at the two ends, with 2jft. feet of stone 
on the top of all. 

Mr. Ramsbottom then described the manner in which the ingots 
are held to be acted upon in trucks designed for the purpose, 
which rest on a rocking table, to which a slight tilting movement 
can be given by the attendant, so as to keep the ingot always in 
the centre between the hammer faces and ensure its being struck 
by both hammers simultaneously. ue 

The remainder of the paper consisted of a description of the 
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trucks used for various ingots, the construction of which we could 
not make intelligible without drawings. It must suffice to sq 
that the truck employed for supporting the ordinary description of 
long narrow ingot consists of a carriage of boiler plate 12ft, long 
and 19}in. wide, running on four cast iron wheels. The ingot is 
held between twocentres carried in two headstocks, and in a manner 
similar to that in which a shaft is held in a lathe. One of these 
is fixed while means are provided by which the other moves back. 
wards as the ingot lengthens under the hammer. 

This truck is moved backwards and forwards on the rocking. 
table by hydraulic power. Another truck has been designed for 
holding the conical ingots used in the manufacture of solid weld. 
less steel tires. It consists of a carriage of boiler plate, bolted 
down upon the rocking table, and carrying two pairs of rollers, on 
which the cone lies with its axis horizontal.* One pair of these 
rollers, carrying the large end of the ingot, are 11}in. diameter be 
by 9in. length and 2in. tapered, and remain fixed in position. The 
other pair of rollers are Yin, diameter and lin. thick, and are 
carried in a cast-iron frame which slides vertically within wrought 
iron guides, and is supported by a long wrought-iron wedge, This 
wedge, which is 6ft. 10in. long, is driven home at the commence. 
meut of the hammering, and is gradually drawn out so as to lower 
the supporting rollers by degrees, and accommodate their height 
to increasing diameter of the centre of the ingot during the ham- 
mering. The rate of withdrawing the wedge is regulated by the 
attendant, who has thus complete facility tor adjusting the ingot 
constantly to its true level between the two hammers with as great 
accuracy as if he were holding it by hand. The taper in the fixed 
rollers allows for the slight increase in diameter of the base of the 
ingot, which advances downwards towards the small ends of the 
rulers as the hammering proceeds. The ingot is continually turned 
round upon these rollers during the hammering by means of 
ordinary pinch bars. In the centre of the carriage is a cast-iron 
socket, into which fits the stalk of a small mushroom turntable, on 
which the ingot can be placed when necessary with its axis ver- 
tical, and on which it can be easily turned round between each 
blow by means of an ordinary spanner. 

Axles rest on six rollers carried in a boiler plate frame, which 
rests on the rocking table between the hammer faces; the rollers 
are placed one behind another along the length of the carriage, 
The two central rollers are din. diameter, and 14jin. long, the rest 
are Jin. diameter and I4jin. long. The ingot is shifted endways 
along the rollers by means of ordinary pinch bars. Long shafts 
are supported while being forged on a pair of trucks, one at each 
end of the shaft. These trucks are exactly alike, each carrying 
two cast-iron rollers, between which the shaft lies. In order to 
retain the axis of the shaft always in the centre line of the hammer 
whilst its diameter continually decreases, the supporting rollers, 
which are Gin. diameter and 2in. wide, are carried in a cast-iron 
frame that can slide upon the body of the truck along an incline of 
lin 4. A screw shaft fastened at the upper end to the boy of the 
truck, and engaging with a nut in the sliding frame, enables the 
attendant to adjust the height of the rollers and the shaft between 
them as may be required from time to time. The two trucks are 
prevented from separating from each other by a wrought-iron link. 
fhe whole runs on eight wheels and is moved to and fro on the 
rocking table by hydraulic power. The usual method of lifting 
ingots out of the furnaces and carrying them to the hammer is by 
means of a peel bar used as a lever, on one end of which is the in- 
got andtheotheriscither weighted or held downby anumber of men, 
the fulcrum being supported by a chain from a crane or beam over- 
head. A curved wrought iron link is employed by Mr. Rams 
bottom instead of the chain, whereby the point of support of the 
whole is brought vertically above the ingot, . By;this arrangement 
one man at the end of the peel bar is enabledireadily to handle an 
ingot of any weight, as he has merely to guide it-in its progress to 
the hammer. 

Mr. Ramsbottom con 








‘luded with the fellowing words:—-‘ To 
racter of the work done by thisuduplex hammer it 
may mentioned that, in drawing dowmaepank axle ingot 
from its cast size of 20in. by 24in. and 3ft. Sim. Jong to the form 
of a slab 11fin by 21}in., and 5ft. 10in long, $i2 blows are de- 
livered. Of these blows eighty-four are li and are merely 
finishing blows, the preceding 228 being suffigignt to do all the 
heavy part of the work, and these are delivered with a stroke of 
about 2ft. for each tup at the rate of forty-eight per minute. The 
total time. occupied is about twenty-five minutes, The slab when 
finished is slightly round at the ends, the length of the axis being 
a few inches greater than that of the surface, thus showing clearly 
that the blows penetrate quite to the centre of the ingot. The 
appearance of some defective crank-axle ingots which were broken 
when cold confirms this view, the metal being found to be of the 
same texture throughout, and as continuous and solid in the centre 
as at the surface.” 
THE MIDLAND RAILWAY EXTENSION. 

Tue directors of the Midland Railway, by the advice of their 
engineer, Mr. W. H. Barlow, F.R.S., determined to erect a 
hotel in connection with the station which should be the finest in 
the United Kingdom. They accordingly threw the matter open to 
a certain number of architects, and Mr. G. Gilbert Scott, R.A., was 
declared the successful competitor. The selection has been happy, 
as a more magnificent structure will not adorn any station in the 
world. 

The Midland affords a solitary instance of a railway founded 
among the earliest—prospering fora quarter of a century and per- 
vading a great portion of the kingdom with its lines and ramitica- 
tions, yet having no communication of its own with the metro- 
polis, but now, at the height of its success, making its first appear- 
ance among the London railways. Forming a middle line of 
ymunication between the London and North-Western and the 
reat Northern—though crossing them right and left by its 
branches —its terminus naturally takes up its position between those 
oi its great rivals ; and coming thus late into London, it is necessary 
that it should assert its true position boldly and unmistakably by 
the importance of its buildings. The same may be said of its 
hotel. There can be no doubt that in cases like the present, where 
different lines of railway offer competing facilities for travelling 
in similar directions, there are great advantages to be derived from 
the conveniences and temptations of a first-class terminus hotel. 
This renders it importamt that the Midland Hotel should offer 
superior accommodation to those adjoining, the two competing ter- 
mini, but superior also te what is to be looked for in other great 
London hotels, inasmuch as persons staying at any of these, and 
about to travel northward may be equally divided in their tendency 
to go by one or another of the lines, but when they are induced 
to stay at the “Great-Midland” they would naturally travel by 
the same line. 

The grand entrances to and from the station were designed in the 
first instance by the engineer, are particularly convenient, and 
Mr. Scott has fully adopted them in the design. As regards egress, 
for instance, besides the greater facility for cabs and other 
vehicles, there is exit for persons on foot; first, by way of foot 
pavement to the road; secondly, by an inclined pathway below the 
road; and, thirdly, by a staircase leading out from the platform to 
the hotel, to which may be added a lift for luggage. The board- 
room, with its accompaniments, and the directors’ private entrance, 
form the department intervening between the station and the 
hotel. The plans of this hotel would have been rendered much 
more simple and straightforward could Mr. Scott have placed the 
directors’ department over the principal booking-office in the rear 
of the building—as we e to some extent with the architect 
that those who have the direction and consequent responsibility 
ought to have the best rooms at their service. There is also a 
private entrance under the great gateway tower for the directors. 
This opens into a grand staircase leading to the board-room, in 
connection with which are several waiting-rooms and offices for 
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* Drawings of much of this machinery will be found in THE ENGINEER, 
vol, xx., page 336, 
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general business. This department has a direct means of commu- 
nication with the other offices without clashing with the occupants 
of the hotel. This communication is effected through a ga lery, 
surrounding the principal booking-office, which is itself a splendid 
yoom. ‘lhe hotel will have four leading entrances: first, the great 
entrance from the street—or more properly from Euston-road; 
secondly, an entrance from the shed in front of the booking office; 
and, thirdly, the entrance by means of a staircase and gallery 
from the arrival platform; also an entrance for tradesmen and pro- 
visions below, leading from the side street. 

The front entrance leads into a hall, adjoining which is the bar 
and the office for the principal porter, and in which will be a desk 
for the assistant manager, and near to which is placed the office 
for the manager, the apartments for the latter being provided in 
another part of the building. The apartments for the barmaids, 
&c., will be in the mezzanine storey, over the manager’s depart- 
ment. 

The coffee-room is placed near the entrance hall, and the archi- 
tect has sclected for it one of the most agreeable positions in the 
entire building, occupying the concave line intervening between 
the front of the hotel and the great gateway leading to the depar- 
ture shed. This gives a somewhat original and very agreeable form 
to the coffee-room, and concentrates upon it a vast amount of 
window light. It will be the pleasantest coffee-room in London, 
us well as one of the largest, being about LIOft. in length. The 
coffee-room will be provided with offices adjoining, such as, for 
instance, a spacious serving room, a lavatory, water-closets, &c. 
The serving room will be provided with a small range, hot plate, 
&e., for incidental uses, and of course will communicate directly by 
a lift with the kitchen. We suppose this coffee-room will be, as a 
general rule, used only by those staying in the house as guests, 
though this would, of course, be open to exceptions. There is also 
a separate cofiee-room for those not staying in the hotel, but 
merely casual visitors, as, for instance, persons wishing to take a 
meal before leaving by a train. This room is placed close to the 
entrance to the departure platform, that there may be no loss of 
time in getting to the booking-office. 

The great difficulty in designing this part of the hotel has arisen 
from the extreme irregularity of its form, as shown on page 482 of 
‘HE ENGINEER, May 31st, in which the ground plan was illustrated. 
We mention this matter, not that we think it will cause any real 
inconvenience, but simply as representing an irregularity in the 
forms of passages, &c., which, on first viewing the plans, appeared 
to us startling. However, in justice to Mr. Scott, we may say 
his mode of dealing with this feature at once prevents its 
causing any inconvenience, and not only this, but actually renders 
its departure from uniformity a source of internal and external 
beauty. The grand staircase, an elevation of a portion of which 
appeared in our last number, is placed at the point where the form 











of the ground affords the widest scope for it, where it will be best 
lighted and be made a means of lighting the corridors, and where 
it will be most central to different lines of communication, The 


form of the staircase will be novel, but such as ‘ 
will suit the space at the architect’s command, 
and such as will, we imagine, be eminently pic- 
turesque and a great ornament to the interior. 
It will effect communication with each storey by 
open arcades of a highly decorative character, 
supported by polished granite columns, and with 
the corridors, which at that point take a sweep 
round it to suit their direction and the exigencies 
of the site. There is also a servants’ staircase, 
provided for traversing from the bottom to the 
top of the building, and also a small staircase at 
one end of the long corridor. Next to the stair- 
cases comes, on one side, the ascending chamber, 
leading from the ground floor to every storey of 
the building, and on the other the luggage lift 
also to each storey. This latter is connected 
with luggage rooms on the landings, in which 
such trunks, &c., as persons do not require in 
their rooms may be stored. The lower of these rooms will 
be in a position readily accessible from the station by the 
entrance from the departure shed. There are also separate 
lifts, the one for eatables, &c., and the other for coals, 
and such like heavy commodities, which may be requisite on the 
ditferent floors. The remainder of the ground floor cf the hotel 
will be occupied by the still room, the board-room for hotel 
directors, and the swoking-room—the latter being a large octagonal 
apartment at the extreme end of the corridor. On this, as on all 
other floors, ample conveniences, such as before described, are 
provided, so that almost every floor isa hotel in itself. On the first 
floor area of the hotel will be greatly increased by spreading over 
the main front building of the station, excepting only the parts 
which will be, as before mentioned, devoted to the board-room for 
railway directors and its contingent appurtenances, Here, we find, 
will be an entrance from the arrival platform, communicating 
with a gallery with an entrance hall to the hotel. We may here 
mention, to prevent misunderstanding, that the staircase from the 
—- has no direct communication with the hotel excepting 
xy means of the gallery. There will be also from this upper 
entrance hall a staircase down into the booking-office for the con- 
venience of visitors to the hotel when they wish to proceed on their 
journey by the Midland Railway. On this floor is provided a 
lalies’ coffee-room; it will occupy the front of the hotel, and will 
ve decorated in a style of Oriental magnificence. Adjoining is 
placed on the drawings, in addition to the usual serving rooms, 














&c., a rea ling-room, or more correctly, a library. 
Over the smoking-room already mentioned will be a billiard- 
room, so that from its elevated position top-light may be obtained. 


The part of the floor which extends over the station has all its 
principal rooms in front; those looking back into the station being 
as far as may be such as will suffer no inconvenience from that 
aspect. The back rooms in all the upper storeys will open clear of 
the station shed. On the same floor there will also be a large 
room for public dinners, but if not needed it may be divided for 
other purposes. There are in addition to the staircases already 
mentioned two others in the wing over the station- the one 
readily accessible from the upper entrance hall, the other being a 
continuation of that from the arrival platform though cut-off 
from communication with it. This floor is generally divided into 


os of sitting-rooms and bed-rooms suited to families, though 
capable of being otherwise disposed of. These groups will consist 


of one sitting-room, a small bed-room, a dressing-room, and, where 
practicable, a water-closet and bath-room. These are, however, 
varied in their accommodation to suit different requirements. 
The second and third floors will be divided into such groups as we 
have just described, and partly into single rooms, and the main 
attic entirely into single rooms. Each of these storeys will have 
its service rooms for waiters and a room for housemaids, each 
communicating with bells with every apartment. Each storey 
will have its baths and water-closets. 

The rooms as a rule will be a good deal larger in the Great 
Midland Hotel than the average of them in most of the new hotels, 
in which the rooms are very numerous certainly, but often very 
sinall, bearing out the old adage, “cheap and nasty.” Electric 
bells will communicate directly with the service and the house- 
maids’ rooms, office, bar, and luggage-room, so that any occupant 
of a bed-room can alarm the entire establishment in an instant in 
case of fire, or from any cause requiring prompt assistance. The 
domestic offices are provided for in a Ga basement, the kitchen, 
sculleries, &c., extending throughout, the whole height of storey, 
and receiving ample light from the side streets. It is difficult 
minutely to describe the multifarious arrangements of these 
offices, suffice it, to say they appear to have been carefully studied 
by the architect, as he informs us, by the help of existing hotels. 
There will be a gallery on one side of the kitchen, in which the 
cooks, &c., will dine. This arrangement is borrowed from the 
Charing Cross Hotel, as are also the larder arrangements. 









The servants will be housed in the upper attics; this place 
Offers ample accommodation for them. The servants’ apartments 
will be divided into four classes, one for male hotel attendants, 
another for female hotel servants, a third for visitors’ male 
servants, and a fourth for visitors’ female servants, the male and 
female departments having no communication with each other, 
and approached by different staircases. 

The engraving on page 540 of the hotel as it will be seen from 
the station proper will supply an excellent idea of its magnificent 
proportions. 

he walls and the exterior will be mainly of brick, with dress- 
ings of stone, and shafts in the windows, &c., of polished granite. 
The external brick will be of the finest quality, relieved by some 
quiet variety in colour. The general principle of using materials 
pose in the districts through which the line passes should be 
»orne in mind, not only by the engineer and architect, but by the 
directors. For example, of the more costly stones, three 
quarries of the finest in the kingdom lie in close proximity to the 
Midland Railway. We alude to Darley Dale, the Mansfield red 
sandstone, and the magnesian limestone of Mansfield Woodhouse. 
Of the softer magnesian limestones and of oolites there are the 
Steettey, the Ancaster, and the Clipsham, within reasonable dis- 
tance, and the Ketton, close at hand. Of sandstones, both hard 
and soft, we know of a great variety in the Midland district in 
Derbyshire and Yorkshire, and flagstones are plentiful also. For 
internal decorative purposes nothing can be more beautiful than 
the Derbyshire marble and alabaster. For constructive purposes 
the finest now is close to the line. Gypsum is also to be readily 





obtained, and from its extensive use under Dennett’s patent for | 


arches fire may almost be defied. Again at Barrow the finest 
lime (perhaps in England) is to be had, and the introduction of 
this commodity into London at a moderate price would be a great 
boon to contractors. We beg to call the attention of the directors 
of the Midland Railway to the matter. 

The cost of the hotel will be £290,000. The credit of project- 


ing this vast station is due to Mr. Barlow, by who, as we have | ity ‘ 
| value of the excreta of the consumers diminish or increase. 


said, the roof has been design ed. Mr. Campion is resident engi- 
neer, and Mr. W. McGreer assistant engineer. To all these gen- 
tlemen we beg to express our thanks for the courtesy with which 
they have placed drawings and information at our disposal. 


THE TREATMENT AND DISPOSAL OF TOWN 
SEWAGE. 

A vast deal of very important engineering work that is likely 
to escape observation is being matured and carried out from yea 
to year throughout England under the dispensation of the Local 
Government Act; but it is perhaps hardly to be wondered at that 
such works as come more especially within the scope of the Act 
should be under estimated as to their importance, seeing that 
waterworks and works of drainage, whatever their magnitude, are 
the least likely to attract observation. Asa rule, the greater part 
of the expenditure is being buried under the surface of our streets 
in the shape of sewers and water mains, the only visible feature 
of a scheme for water supply or drainings is an engine house or a 
filter bed. And after all 1t seems so easy to lay water mains and 
sewers that but little credit is given to those who have planned 
and carried out the works. 

To all interested in sanitary progress it must be a source of 
satisfaction to observe the steady progress that is yearly being 
made by sanitary science. The advantages of the Local Govern- 


| ment Act are every day being more thoroughly felt, and its scope 


| every day becoming more general. 
| as fifty new towns or districts adopted the Act, 2 





During tle year 1865 as many 
1 last year the 
Act was introduced into no less than seventy-one towns that 
heretofore were without any efficient means of directing the sani- 
tary condition of their inhabitants. In fine, there are now 
between 600 and 700 places where self-government is in force and 
making its benefits felt. 

Next to the want of water, the greatest evil that urban popula- 
tions have had to contend with, and that which has experienced 
the most substantial reformation under the Local Government 
Act, has been imperfect drainage; aud these are really the first 
two essentials for the security of public health. Not only, how- 
ever, has systematic and scientific drainage been the exceptional 
condition of our towns, but when very much has been done to 
remove the refuse from our dwellings, aud, in fact, when the 
system of drainage has been sufficiently perfect, the disposal of 
that refuse has been entirely disregarded as of no importance. 
The question is, however, one of vital moment to every local 
governing body, because, even disregarding the sanitary aspect of 
the matter, it is one that will exercise a considerable etiect on 
the working of the board financially. 

The Legislature has already interfered with regard to the valley 
of the Thames, and after another year it will be illegal for any 
towns within three miles of the river to discharge any refuse, of 
whatever description, into the natural watercourses of the country 
without first having submitted it to some process for purification. 

If the natural watercourses of the country are no longer to be 
used as main drains the question is how may towns purify their 
sewage hefore allowing it to pass into and vitiate the natural 
sources of water supply and means of transit? To reply dogimati- 
cally to the question would be fruitless, because one answer would 
conflict with the preconceived views of a great many who hold 
specific opinions on the subject, and are substantially interested 
in principles that they have espoused. It only remaims to judge 
of the success that has attended such methods of treatment as 
have had a fair trial, and to pronounce candidly upon the results, 
With local administrative bodies it will not only be a question 
how to get rid of the sewage refuse of the town, and avoid litiga- 
tion and expense, but it will be an important duty to consider 
how ratepayers may be relieved of part of their burden by making 
the valuable manurial properties of the sewage a direct source of 
remuneration. With a certain party it is too much to admit that 
there is any necessity whatever for sewage. They purpose 
deal with the solid portion of the refuse of a house without 
letting it pass into the drains at all, and that the greater part of 
the liquid portion may be disregarded as unproductive of harm. 
During the conference lately held at Leamington, we heard, pro- 
bably, all that the votaries of the earth process have to urge in 
its favour ; and, after all, the conclusion arrived at is far trom 
satisfactory, as we have already stated, and for reasons which we 
have already explained. 

The promoters of this system do not think that liquid refuse 
and rain water can in any appreciable degree, impair tie purity 
of the natural streams of the country, and consequently no pro- 
vision is made for its purification. There are, however, ample 
grounds for dissent on this point. The subject has been ably and 
carefully handled, and the results are on record, pointing out that 
the washing of streets may, and often does, contain vast quantities 
of fertilising matter, as valuable to the agriculturist as it is detri- 
mental to the purity of the water to be used for domestic pur- 
poses, P 

The analysis of surface sewage is most satisfactory because it 
reduces results to figures, and shows the comparative value ol 
the liquid as a manure. But there is really no need for chemical 
research to establish that the washing of streets, even when it is 
not very concentrated, is an undesirable addition to the natural 
sources of water supply. 

There have been within the past twenty years several chemical 
processes patented for the purification of sewage, and some of 
them have been attended with fairly successful results. 
Animal charcoal, alum, shale, lime, sulphate of iron, magnesium, 
limestone, and a variety of other substances have had a trial with 
varying success, but none appear to meet the difficulty to the ex- 
tent that could be desired. In some few towns these chemical 
processes for the purification of sewage continue to be used, and in 
some cases with sufficient success to justify the continuance of tlie 
system, especially where the outlay entailed by an alteration of 
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the existing works would prove very great. It is remarkable, how- 
ever, that many towns of considerable importance have abandoned 
the attempt to deal with their sewage by chemical treatment. Of 
these may be mentioned, as notable examples, Croydon, Chelten- 
ham, Leamington, and Coventry, each of which, and many other 
towns, have their quota of confirmation to give of the want of 
success attending some of the more popular chemical processes. 
Where lime has been used as an agent for the precipitation of the 
solid matters in sewage it has, as a rule, proved but partially suc- 
cessful, and in many cases has rather aggravated the existing evils 
and increased the pollution of the rivers receiving the outfall, and 
leading the responsible authorities into endless trouble and expense 
‘4 meet the difficulties created and the litigation consequent upon 
them. 

It may be well to consider here what actual value sewage has 
when regarded only with reference to its manurial constituents. 
Sewage consists in its average state of the solid and liquid excreta 
of a mixed population, the washings of streets, soapsuds, the 
washings of domestic utensils, and the drainage from cowsheds, 
pigstys, poultry yards, and sometimes the refuse from mills and 


factories. These products are all highly charged with organic 
matter—the amount of course varying within wide limits. In no 


case will the value of manure, as measured by its nutritive proper- 
ties, be constant with the weight, and so it is found that the 
amount of organic matter in sewage varies much. It fluctuates 
with the quantity of rain and with the temperature, for the heat 
or coldness of the atmosphere exercises an appreciable influence 
on the cleanliness of the people; and in the depth of winter the 
necessity for soap and water is not considered so imperative as in 
midsummer. The value o: sewage will also vary considerably 
during the course of the day. Again, on certain days of the week, 
depending on the habits of the people, the strength of the sewage 
will be found much greater or much less than on others. The 
social position of the people is also found to exercise a marked 
influence on the value of sewage, for, as certain as animal food 
is consumed in less cr greater quantity, so surely will the 


It is argued by those who discountenance the process of utilising 
sewage by irrigation, that there is a very great waste in diluting 
the manure. ‘he obvious answer to such an objection is that a 
properly designed system of sewers must convey every particle of 
fertilising matter to the outfall without any waste, and then if 
every drop of the sewage be brought into contact with vegetation, 
and at the outfall passes away within a few grains as pure as the 


| water supplied to the people—the irresistible conclusion is that 


there has been no loss in this part of the process. The amount of 
fertilising matter carried away by the atmosphere has been proved 
to be very trifling, for when the experiment of passing sewage over 
uncropped land was made, and the process continued for some 
time, it was found that the sewage at length began to flow away 
without suffering a sensible loss of its organic impurities. 

It may again be urged that the process of filtration arrests the 
most valuable part of the manure; such is in truth not the case; 
the feecal refuse of a population does not represent in value more 
than one-third of the other constituents—those held in suspension 
and in solution—and of this solid matter the greater portion 
becomes disintegrated and partly dissolved during its passage 
through the drains, and by attrition against the sides of the pipes. 
Of this fact anyone may be satisfied by a visit to a well-designed 
filtering bed, where it will be evident that a very small part only 
of the faecal refuse has remained undissolved; not that it suffers 
solution literally but becomes so disintegrated, and is of such a 
specific gravity, as to remain suspended in the water. 

As to the manurial value of what remains undissolved there can 
be no question; the experience of other nations and other ages has 
established that it is great, and, as a matter of course, the solid 
portion of the sewage should be turned to account. But the 
sewage system provides for the conveyance of all matters of every 
kind to the country before decomposition can set in, and when the 
sewage matter reaches its destination it can be dealt with as 
experience or necessity may direct. 

A gentleman who is interested in the success of the dry-earth 
system seeks to show that the sewage of the city of Edinburgh—the 
product of some 300,000 people —is all lavished on a small farm of 
260 or 300 acres of meadow land; or, in fact, that the sum of 
£100,000 is expended annually in manure on the Craigentinny 
meadow. This is certainly a startling way of putting the 
matter, but it is hardly fair to select so glaring an example when 
there are more favourable instances than this of the utilisation of 
sewage. At Croydon the number of inhabitants is between 48,000 
and 50,000, and the local board in that town have found 330 acres 
of land insufficient to serve for the purification of the sewage at 
their disposal. 

Whatever may be said for or against the system pursued at the 
Craigentinny meadows, it is well-known to every one who has 
given any attention to the subject of sewage utilisation that one 
acre of land could not possibly suffice for the purification of the 
sewage resulting from 1000 head of population. 

As a single example of the successful application of sewage, 
Croydon may be quoted, because it is within easy reach of the 
metropolis, and any one desiring information, or permission to 
inspect the works, will be at once and unreservedly furnished 
with both. The sewerage system in Croydon, at one time notably 
defective, is every year receiving some addition to make it as far 
as possible a complete one. So great, indeed, have been the 
changes in the sanitary arrangements generally that the death 
rate is now one of the lowest in England ; and the neigbourhood 
is, perhaps, the most popular of all the outlets to London. The 
conformation of the district renders it necessary to dispose of the 
sewage by two outfalls, one of which is near the village of 
Waddon, about a quarter of a mile from the town, and the other 
about the same distance from South Norwood, to the eastward. 
Both outfalls have been carried so far from the more closely 








| inhabited parts of the district, as for many reasons it would have 


been inexpedient to establish filter beds in immediate proximity to 


| dwelling-houses, and in each case the position of the filter beds 








was to some extent determined by the position of the land to be 
irrigated. There has been no cause to regret the position selected. 
No inconvenience of any kind is experienced by the inhabitants of 
even the nearest houses, and it may be said, without contradic- 
tion, that the health of the people in the neighbourhood is quite 
equal to that of the rest of the inhabitants. Nay, more; the 
people who attend to the farm, and live immediately on the 
ground, continue in excellent health, and deride the idea of any 
one suffering from residence in the neighbourhood. 

In Croydon, too, a question has been set at rest that at one 
time gave rise to objection. It was thought, or rather assumed, 
that sewage irrigation—although possibly applicable to an open 
soil and a porous subsoil, like that at the Beddington Farm—was 
impossible when the surface soil was of clay. This the establish- 
ment of the works at South Norwood has completely proved to 
be a mistake. Nothing can be more successful than the process of 
purification on this farm, although the surface soil is fur the ust 
part a very stitf one. Regarding the financial success of the sys- 
tem pursued at Croydon it will ve sufficient to say that the crops 
of grass return an income of about six shillings per head of the 
population contributing to the sewage. 

Irrigation with sewage, even by those who have adopted it, has 
hitherto been regarded as suitable only to the watering of 
meadows, and on this ground alone an objection”has been raised 
that the grass could not everywhere tind a ready market. It 1s 
now established that sewage is even mure protitable when applied 
to garden produce than when applied to grass. Almost every 
kind of vegetable can, after a little experience, be grown most 
favourably under the sewage treatment. 





A SINGLE hardware manufactory in New Haven, Connecticut, 
employs 800 hands, and turns out 4000 different articles of hard. 
ware to the amount of 4,000,000 dols. to 7,000,000 dols. per year, 
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TO CORRESPONDENTS. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 

ublication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. ’ 

*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

G. R. (Glasgow).— Received. 

M.—You have omitted to enclose your card, 

‘A. B.— We believe the number is 798 (1866). 

H. A. ALLEN (New York).—Aeceived with thanks. 

Pp. 8. N.— We will endeavour to obtain the information you require from Paris. 

M. A. NEWTON.— We havea letter for you. Will you kindly send your address? 

J. E.R. (Ceylon Railway). Your letter has been received. We are making in- 

quiries Jor you. 

F. N —The noise is caused in great part by the crushing of the stones. The use of 
the Boydell wheel, to which you refer, would mitigate the annoyance just tn so 
far as it reduced the efficiency of the machine, and no farther. 

B. B.—We do not know anything about the air engine you speak of. 
small “ Shaw” engine suit your purpose? 

W. S. B.—You will find ** Binns’ Treatise on Drawing” suit you admirably, 
You can procure it from any bookseller for about six shillings. 

MANUFACTURERS OF MANILLA ROPE will much oblige by sending their addresses 

} to this office, as a correspondent abroad is desirous of communicating with them. 

SMALL ROPE-MAKING MACHINERY.—A correspondent wishes for the address of 
makers of machinery suitable for the manufacture of cordage and very small 


Would not a 


rope. 

J. oe He has a patent, but we are disposed to think he can only patent one par- 
ticular arrangement, not the principle. As, however, the cost of the article is 
but one shilling per light it is not, we think, worth while to run the risk of in- 
Sringing his right. 

C. W. H.— Our impression is that the invention is not new in principle, even as 
applied to pumping engines alone, but there may be quite sufficient novelty in 
the details to entitle you to a patent. You would, we fear, have to undertake a 
long and expensive search in order to determine whether an indicator precisely 
similar to yours had ever been used before. 

APPRENTICE ENGINEER.— The words, “ about 1200 deg.” are used because the 
sum of the latent and sensible heats is always nearly the same. The tempera- 
ture of the water being 270 deg., the latent heat of the steam is about 926 dey. 
only, the sum of the latent and sensible heats being strictly 1196 deg.; and, asa 
small correction must be made for the increased temperature due to the amount 
of salt in the solution, which varies according to circumstances. the figures we 
used are as near the precise truth as is necessary for all practical purposes. 

ENG:NEER. — Describe a circle denoting the path of crank pin, and on the same 
centre @ circle representing the travel of the valve. Draw centre line at right 
angles; from the intersection of the centre line, horizontally with the eccentric 
circie, form a chord whose versed sine equals the width of the opening caused by 
the slide valve minus the lead. Then from the centre draw a line intersecting 
with the eccentric’s circle at the termination of the chord, and the angle of the 
line is the angle of the crank when the steam is cut off by the slide valve. This 
is fully demonstrated in the author's late work on the marine engine. 


THE STEAMSHIP COLUMBIA. 
(To the Editor of The Engineer.) 

S1Rr,— Referring to the letter signed “ St. Petersburg,” in your last number, 
relative to the loss of the steamship Columbia on the coast of France in 1865, 
will you please inform your correspondent that the undermentioned company 
were the owners of the vessel, with whom he had better place himself in com- 
munication. A. B. FORWOOD, Managing Director, 

West India and Pacific Steamship Company, Limited, 

The Temple, Dale-street, Liverpool, June 10th, 1867. 





BLOCK AND OAKUM MACHINERY. 
(To the Editor of The Engineer.) 

Smr,—We shoul! be much obliged if you or any of your correspondents 
would kindly supply us with sume information respecting machinery for 
making wooden pulley blocks and preparing oakum, which, we understand, 
can be had in England. R. AND L, 

Marseilles, June Lith, 1867. 

8ST HELIERS COMPETITION, 
(To the Editor of The Engineer.) 

S1r,—If any of your readers will kindly give me, through the medium of 
your valuable paper, soine reliable particulars concerning the Jersey competi- 
tion (St. Heliers Harbour) I sha'l be much obliged both to you and to the 
writer. For my part I have los: at least £20 in the transaction. I am virtu- 
ally excluded from the competition, having failed to obtain a plan of the site 
or a copy of the terms, especially as to time ; yet I was invited not only to 
prepare plans and estimates, but to go to St. Helie:s myself and examine the 
site, which I did. W. O'BRIEN, C.E. 

Lisbon, May 3ist, 1867. 





HULL DOCKS. 
(To the Editor of The Engineer) 

§IR,—I observe in THE ENGINEER of last week a statement that, “ on Satur- 
day an accident occurred at the new dock works, Hull. A coffer-dam, which 
has been for some few months in course of constraction, gave way with a 
crash,” &c. This statement is incorrect, no such accident having happened at 
the new (west) dock works, which are being carried out under the direction of 
Mr. Hawkshaw, consulting engineer to the dock company. The occurrence 
which has been thus unduly magnified consisted merely of the cracking of 
three or four piles inone corner of a coffer-dam which has been constructed for 
effecting some repairs to the old Humber dock basin wall. The coffer-dam 
has not given way, and the cost of repairing the trifling damage will amount 
to only a few pounds. R. A. MARILLIES, Resident Engineer. 

Dock Office, Hull, June 12th, 1867. 


MEETING NEXT WEEK. 

ROYAL UNITED SERVICE INSTITUTION.—Evening meeting, Monday, June 
17th. The chair will be taken at half-past eight o’clock precisely: “ The 
Dress and Equipment of the Army,” by Captain A. Walker, H.P., late 79th 
Highlanders. 





Advertisements cannot be inserted unless delivered before seven o'clock 
on Thursday in each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or tt can, if preferred, be supplied direct from 
the office on the following terms paid im advance):— 

Half-yearly (including double number) 
Yearly ing two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made THE ENGINEER ts registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR, GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 


158. 9d. 





NOTICE. 

*,* The office of Tuk Encineer at the Paris Exhibition is 
situated close to the circular promenade round the build- 
ing, and opposite to the English boiler-house. Our corre- 
spondents in Paris will be happy to be of use to any 
of our English or continental subscribers visiting the 
Exhibition. 

Messrs. Kirklands have undertaken the agency of this 
journal at the Exhibition, and it will always be found on 
sale at their English newspaper office, Gallery VII. 
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EAST LONDON WATER SUPPLY, 
More than one hundred and eight million gallons of 
water, weighing some five hundred thousand tons, are daily 
conveyed for the consumption of this vast metropolis, A 


lake 3000ft, long, 200ft. broad, and 30ft. deep, is, thus 





daily filled by the metropolitan water companies, to be a8 
often emptied by their customers. And the physical mag- 
nitude of the problem of London water supply can only 
be properly estimated when we recollect that even this vast 
volume is not merely insufficient in quantity, but toa great 
extent so deficient in quality as very probably to lead to the 
periodical appearance of cholera in the less fortunate dis- 
tricts. This very bigness of the question is a sufficient 
reason for the differences of opinion as to the best means 
for its solution ; and it is probable that only the 
tors of patented plans, or the promoters of one of the great 
engineering schemes for the water supply of London, can 
be truly said to have definite opinions on the subject. 

We believe it will ultimately turn out that the two 
great questions of the disposal of sewage and of water 
supply are so intimately united that they will have 
to be attacked together, and that they will most likely be 
solved by a combination of engineering and chemical re- 
sources. In the meantime we ‘cannot do better than 
direct attention to an excellent and obviously impartial 
report on the water supply of East London, due to the 

pen of Captain Tyler, R.E., one of the 
Inspectors of the Board of Trade. It will be remembered 


that, according to the Act of Parliament relating to | 


water supply, “Any twenty inhabitants dissatisfied with 
their supply, may at any time memorialise the Board of 
Trade, and in most cases the board will cause inquiry to 
be made within a month.” Such a memorial was presented 
last November, by a number of the inhabitants of East 
London, and Captain Tyler was directed to report officially 
on their case. The document before us accordingly con- 
sists in substance of the result of his inquiries into these 
complaints. 

In this memorial it was stated that the company’s works 
at Lea Bridge, the fountain head of the whole water supply 
of East London, were situated at a point where the 
water has been contaminated by the sewage of Brox- 
bourne, Hoddesdon, Bishop’s Stortford, Enfield, Ware, and 
many other places ; that at the Old Ford Works of the 
company there was an underground reservoir several 
feet below, and close to the river Lea, and that the water 
from that river—no better than an open sewer—found its 
way into this reservoir; that the water from the two 
dirty open ponds at these works had been admitted into 
the underground reservoir ; that water so used had been 
the principal, if not the sole cause of the fearful mortality 
from cholera at the East of London ; and lastly, that this 
water supply, such as it is, was deficient in quantity. 

Captain Tyler first proceeded to examine the reservoirs 
of the works. At Old Ford there are two covered reser- 
voirs, connected with each other, and containing together 
six million of gallons. They were constructed in 1807, 
and first used in 1809; but little has since been done to 
the reservoirs, beyond covering them in 1854—5 by piers 
and arches of brickwork. The only soakage or leakage 
into them then observed was, as far as the engineers of 
the company remember, supposed to come from the sluices. 
They are stated to have been at times nearly emptied for 
examination since 1855, without any soakage being dis- 
covered. The latest date at which such an examination 
was carried out is believed to have been six or seven years 
ago. They had actually never been cleansed since 1855. 
In accordance with Captain Tyler's desire the reservoirs 
were pumped out to within about a foot of the bottom. 
He found a stream of water issuing from the brickwork 
across an old sluice, through which water had formerly 
been admitted to one of the reservoirs from the river, and 
he also saw water issuing from more than one of the piers 
by which the arched covering was supported. There was 
also much discoloration in different places where water 
entered. Samples of it were taken, and their analyses by 
Dr. Letheby, at the London Hospital, tended to show that 
the water in the covered reservoirs, towards the termination 
of the official inquiry, “ contained organic and other volatile 
matters to an unusual extent.” The full level of the water 
in the reservoirs is nearly the same, and the bottom being 
about 10ft. below the ordinary pond level of the river Lea at 
Old Ford, so that the water in the reservoir very often stands 
—it issaid every evening—below that of the river. It would 
thus seem that the second statement of the memorialists 
was also well founded. The third allegation, that the 
water had been admitted out of two open reservoirs con- 
taining unfiltered water into the covered reservoirs, can 
also be looked upon as proved. Captain Tyler cannot 
come to so certain a conclusion with respect to the further 
allegation that this contaminated water had been the prin- 
cipal, if not the sole, cause of the fearful mortality from 
cholera at the East of London. There fare strong reasons 
for, but there are also reasons of not less weight against, 
this opinion. These questions are of a medical character, 
and into them we will not enter. 

As to the quantity of the water supply, it seems that the 
company had not sufficiently increased their engine power 
fully to meet the increased demand. They are, however, 
now putting up additional engines. But whatever the 
deficiencies of the company may be, the greatest evils, as 
regards the poorer classes, most certainly arise from a want 


of proper appliances for receiving and for storing the water, | 


which is or might be supplied to them. The water-supply 
appliances of the poor in these districts can be specified in 
the graphic words of Captain Tyler, as—“ Pipes bent and 
broken; taps leaking, stuck fast, or missing; receptacles of 
every description, butter firkins, tar barrels, wine butts, or 
cisterns, in all conditions of filthiness, leakiness, rotten- 
ness, or ill-repair; covers inefiicient or absent, even where 
they have been supplied.” The purest water that could be 
delivered would, in fact, be hopelessly contaminated directly 
it left the service-pipes by the dirty condition of such re- 
ceivers. In most of these cases the landlords are certainly 
to blame. 


With son po to the important and cognate questions of | 


Sunday and constant water supply, Captain Tyler observes 
that the company have strong objections against supplying 
water on Sunday, especially as it would add very much to 
the duties of their staff. “They desired to have the fittings 
put in proper order, and would prefer, if that were done, 
to give constant supply to the whole of their district, 
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rather than to add the Sunday supply on their present sys- 
tem.” He hence very strongly recommends constant 
supply, which he the Be one of the chief blessings that 
can be bestowed on a community. One-quarter of the 
whole of the East London Waterworks’ domestic supply is 
already op this system. The chief point against its general 
introduction is the great waste which is stated to have re- 
sulted in some cities where it has been applied, and this 
waste must be prevented before constant supply will 
be in the interest of the companies as well as that 
Captain Tyler very strongly recom- 
mends the extended use of a particular water-waste 
| preventer. He describes it as being worked by “a 
| two-way cock, leading, when in its normal condition, 
from the supply-pipe to a cast-iron chamber holding 
generally a bucketful and a-half of water; and when 
the handle is lifted from that chamber to the outer 
orifice the water, forced into the chamber under such 
yressure as happens to be in the main, is kept there in the 
vest condition in contact with air, and issues forth partially 
zrated, with corresponding pressure when the handle is 
raised. The handle falls of itself on being let go, and the 
| chamber,is self-replenished. It takes twenty seconds to 
empty, and in one minute it is again ready for use.” It 
appears that there are now forty of these waste preventers 
working in the East London Company’s district, and giv- 
ing satisfaction alike to the company, and to those who 
resort to them. 

He gives the conditions under which the East London 
Waterworks Company will afford a constant supply to 
new buildings, and a description of the arrangements(with 
their prices), by which the landlord could make prepara- 
tions for a constant supply. The report concludes with a 
sagacious inquiry into the different methods of chemically 
analysing water, contrasting the very different opinions on 
the subject held by Professor Frankland and Dr. Letheby. 
The former of these gentlemen is stated to be making 
investigations with a view to placing the chemical analysis 
of water on a more satisfactory basis. 

The general conclusions to be arrived at by an examina- 
tion of the conditions of the East London water supply are 
sufficiently plain. In the first place, it is clear that much 
of the London water supply is not so much originally 
deficient in quality, as it is contaminated by sewage. 
| As regards the poorer dwellings more especially, this con- 

tamination is increased by the deficiencies of the fittings 
employed. Large quantities of water are further wasted 
through deficient, or, correctly speaking, by the absence 
of, fittings. When large volumes of water are thus daily 
spoiled and wasted in London, it is clear that until this is 
corrected it would be absurd, at any rate for some years, 
to go to the sources of the Severn, or to the Westmoreland 
Lakes, for an additional supply. Let us first improve the 
system of distributing the water we already have—in the 
poorer houses more especially. Merely increasing the 
water supply will not do this; but good fittings would save 
vast amounts now wasted. In 1860 the waste of water in 
Glasgow amounted to 7,200,000 gallons a day, “the whole 
of which,” as was stated and proved by Mr. Gale, “might 
have been prevented by introducing better taps.” 


|of the consumers. 


MR. SCOTT RUSSELL’S CASE. 

In the interests of engineers and of the public it could 
be wished that the case of Sir Wm. Armstrong and Mr. 
Scott Russell, so thoroughly investigated by the Council 
of the Institute of Civil Engineers, should be brought to 
absolute decision. There really ought to be no difliculty 
in the matter. The Council investigated the case most 
laboriously, impartially, and completely. They heard 
evidence during no less than nineteen sittings. Mr. Scott 
Russell attended on every occasion; he examined, cross~ 
examined, and re-examined Sir William Armstrong and 
his witnesses on every point of the case. He was assisted 
by Mr. Hawksley, who brought to bear on the examination 
all the skill and acumen of a qualified practitioner. He 
was not unsupported by other members of the Council, all 
of whom evinced an anxious desire to investigute the 
matter impartially, and most of whom showed themselves 
anxious, if possible, to clear a colleague from a most serious 
allegation. During the whole course of the proceedings 
Mr. Scott Russell never ventured, on any one occasion, to 
question the propriety of the investigation, to object to the 
questions propounded to the witnesses, or to broach a 
surmise that the decision would be otherwise than just and 
proper. He was invited to reply to the allegations urged 
against him in any way he thought desirable, and _to call 
any witnesses he thought necessary or expedient. He was 
especially asked if there was anyone who might be 
imagined to be in Sir William Armstrong’s interest whom 
j he would wish to be called. He stated that he “fully 
| appreciated the wishes of the Council.” He took his own 
| time to prepare his reply. After a month’s delay it was 
| produced in writing; it underwent the gravest and most 
| attentive consideration, and the result was that the Council, 

by a majority of nine to three, decided “that they felt 
themselves reluctantly compelled to report that they did 
| not deem that reply satisfactory.” 

The course for a gentleman to pursue, with such a deci- 
sion against him, is obvious and unquestionable. If he 
| had nothing further to submit, no objection whatever to 
|take to the decision of his colleagues, no imputation to 
| make as to the character of the decision, he should have at 
| once withdrawn. A resolution was actually submitted to 
| the Council, “that Mr. J. Scott Russell be recommended 
to retire;” but this appears to have been set aside for the 
| milder resolution by which he was informed “that his repl 
| was notsatisfactory,” a decision which obviously suggested, 
without enforcing, his retirement. But Mr. Scott Russell 
saw fit to adopt a negative course, which placed the Council 
under the painful necessity of laying the whole question 
before the members, They did so in the most impartial 
manner. 

At Mr. Scott Russell’s own request, they printed and 
| circulated amongst the members of the institute all the 
| minutes, all the correspondence, and a verbatim report of 
all the evidence taken on the subject. They made no fur- 











|ther report, but left the matter to the consideration of a 
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special general meeting of the members at large. That 
meeting deliberately “received and adopted” the report of 
the Council, that Mr. Scott Russell’s reply was unsatisfac- 
tory. There was no doubt or question as to their decision. 
There can scarcely be said to have been a minority in Mr. 
Russell's favour, for only some half-dozen out of ,the 1450 
members of the Institute held up their hands against the 
resolution adopting the report. S¢i//—-and who will hear 
it without astonishment /—stT1LL Mr. Scott Russell persists 
in remaining a member of the Council of the Institute by 
which he has been condemned. 

This is the more astounding, and, without impropriety, 
we think, we may add, the more scandalous, because there 
is really no question about the facts. They lie in a nut- 
shell. Mr. Scott Russell received upwards of £14,000 to 
pay over to the tirm of Sir William Armstrong and Co., 
for guns and war stores. Of this amount he only paid to 
that tirm £5734. When the balance was claimed from him, 
he did not deny his liability, but confessed * that he had 
used the money for his own purposes, and that he could 
not replace it.” He went further. He made an offer in 
writing to the solicitors prosecuting the claim against him 
to compromise, “by handing over 125 copies of his work 
on ‘ Naval Architecture,’ published at £42 each, as the 
only asset he possessed to meet the sum he had appro- 
priated.” ‘This compromise was accepted, but on applica- 
tion being made, upon his order, for the books, “* Mr. Day, 
the publisher, alleged that he had a prior claim to the pro- 
perty, and declined to give them up until his claim was 
satistied.”. The books, therefore, were not to be had, and 
the debt to Sir William Armstrong and Co. remained 
unliquidated. ; 

Does Mr. Scott Russelljdeny all this? On the contrary, 
he admits the facts. All he can do is, first, to contend 
that he was not an agent, but a principal in the matter, 
and that, therefore, he ought not to be proceeded against 
in a court of honour, but in a court of bankruptcy ; and, 
second, to declare that the matter was closed when the 
parties concerned accepted the “securities” (that is, the 
books) he offered, and which they never got! Who can 
read the concluding paragraph of his reply, aud not feel 
that it admits the whole allegation made against him. “ / 
owed a balance,” he says, “ which I never denied, but wished 
to repay. He accepted the securities I offered, and closed 
the matter (!). For the subsequent value of those securities 
I am not responsible” (!!). 

With such admissions as these before the public, what 
does it signify whether Mr. Scott Russell, in his relations 
to Sir William Armstrong and Co., was a princ’pal or an 
agent? He had the money, according to his own admis- 
sion ; he “never denied it.” He “ wished to repay it,” 
but he could not. He would take the matter out of the 
hands of his colleagues by such an admission as that. “ It 
is, he says, ‘a debt; therefore you have nothing to do 
with it. ‘ Let the parties I owe it to make me a bankrupt.” 
To which they reply, “It is not worth while to incur the 
expense.” But let him call it what he will—a “ debt,” or 
by whatever other term most agreeable to his own feelings 
— it is clear, on his own admission, that the £5000 received 
by him from the American Minister expressly for the firm 
of Sir William Armstrong and Co, was never paid to them 
by Mr. Russell. With such facts as these before the public, 
who can refuse to assent to the verdict of the Institution of 
Civil Engineers, “ that they do not deem Mr. Scott Russell's 
reply satisfactory” ! 

The only course which remains to the members of 
the Institute is a very painful one, but it is a course 
from which Mr. Scott Russell will not relieve them, and 
to which, therefore, it is their undoubted duty to proceed. 
That course is expulsion. The rule of the Institute 
upon the subject prescribes— 

That if the expulsion of any individual shall be judged expe- 
dient by ten or more members or associates, and they think fit to 
draw up and sign a proposal requiring such expulsion, the same 
being delivered to the secretary, shall be by him laid before the 
Council for consideration. . . . If the Council find good 
reason for the proposed expulsion, they shall direst the secretary 
to address a letter to the person proposed to be expelled, advising 
him to withdraw from the Institute. . . . If the advice be 
not followed nor a satisfactory explanation given, the Council 
shall call a special general meeting for the purpose of deciding on 
the question of expulsion, and if a majority of the persons pre- 
sent at such special general meeting, provided the number present 
be not less than forty, vote that such individual be expelled, the 
chairman of the meeting shall declare the same accordingly. 

There is, however, to all this a saving clause, which is, 
that “if the advice of the Council [to withdraw] be fol- 
lowed no entry on the minutes, nor any public discussion 
on the subject, shall be permitted.” Is there any friend 
of the Institute, or any friend of Mr. Scott Russell, 
who will not anxiously advise him to avail himself of this 
alternative ? 

We should have imagined not but for articles on this 
subject which have appeared in a weekly mechanical 
journal. In those articles it is insisted that “the Institute 
of Civil Engineers is neither a court of honour, of law, 
of bankruptcy, or of divorce.” The case on behalf of Mr. 
Russell is set up by the writer in question as “a case of 
commercial dealing and insolvency,” and the public are told 
that “until a distinct breach of trust is proved, there is 
no case whatever against Mr. Scott Russell, except in in- 
solvency !? What! Is this the code of morality in which 
English Civil Engineers are to be instructed by so-called 
professors of engineering? Is this the counsel a dis- 
tinguished body of professional men are to receive from 
those who set themselves up as their advocates and ad- 
visers ? The profession would, indeed, be at a low ebb 
which allowed itself, for a single moment, to be influenced 
by such opinions. it was not in such a spirit that our con- 
temporary, Zhe, Lancet, dealt, the other day, with a 
most painful case which occurred in the medical 
profession. In that case a charge had been made against 
an eminent practitioner, not of pecuniary fraud, not of the 
misapplication of money to his own personal purposes, but 
simply of unprofessional treatment of a patient. The 
matter was inquired into and discussed at a medical society 
of which he was a distinguished member; he was heard in 
his defence; several medical men extenuated his conduct 
and expressed themselves satistied with his mode of treat- 
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ment; a considerable minority of that society voted in his 
favour; but he was expelled by the majority, and there 
was no portion of the medical press which did not uphold 
that decision. It would, indeed, be subject of regret if the 
standard of honour were lower in the engineering world 
than in the medical, though we fear it would be so if the 
paper in question had in any way to be considered its ex- 
ponent. 

We are told by the journal in question that the decision 
of the Council of the Lustitution of Civil Engineers is not 
sufficiently definite. “The empty sham of * unsatisfactory’ 
may mean anything or nothing.” “'The empty sham!” This 
is the epithet applied to the deliberate decision of the 
Council after twenty days of close and impartial investiga- 
tion. “The empty sham?” Such are the terms modestly 
employed by a writer who is himself, though but recently 
admitted, a member of the Institute of Civil Engineers, to 
the adoption and contirmation of the report of the Council 
by all but about half-a-dozen members of his own body! Is 
such language as this, applied, not ouly to the heads, but 
to the entire body of the profession, to be permitted! Or is 
it to be urged in extenuation that the writer of the article 
in question is still unacquainted with the tone of English 
thought and habits, and has written accordingly ? 

The writer in question goes out of his way (whether 
from personal or from what other motive we cannot say) 
to attack Mr. Bidder in this matter. In the most offensive 
tone and spirit the writer ventures to print in his columns 
such a question as this: “ Which is the ‘purer’ man, Mr. 
Bidder or Mr. Scott Russell?” “ If,” he adds, ** we were 
to go by the rumours of Great George-street, it would not 
take long to decide !” What, let us ask, is meant by “ the 
rumours of Great George-street /” What is meant by such 





offensive language and such malicious insinuations as these ? 
Here is Mr. Scott Russell charged with a misappropriation | 
of many thousands of pounds entrusted to him, and | 
admitting the charge; and here we have a public writer 
contrasting with his conduct the “ purity,” as he terms it, | 
of another individual, who has never, that anyone ever heard | 
of, had any such allegation made against him. To what | 
purpose these revilings ? How is Mr, Scott Russell either | 
to be excused or served by the employment of such | 
scandalous insinuations? Mr. Bidder will show himself as | 
generous as we believe him to be if he does not bring to 
book the libeller who thus inferentially charges him with 
applying upwards of £5000 of other people’s money to his 
own personal profit. Though, perhaps, if he thought of 
doing so, he might be advised, as Sir William Armstrong 
was advised in regard to Mr. Scott Russell, * that it was 
not worth while to incur expenses in legal proceedings.” 
The attack made upon Mr. Bidder is the more abomin- 
able because, reviewing the whole proceedings in this 
matter, it is impossible to arrive at any other conclusion 
than that Mr. Bidder has strictly limited himself in regard 
to it, to the performance of a very painful duty. It is very 
true that, in conjunction with Mr. Hawkshaw, Mr. Bidder 
originally brought this case under the notice of the Insti- 
tute of Civil Engineers. But Mr. Hawkshaw, as the 
writer of the article referred to is well aware, has entirely 
and publicly exonerated Mr. Bidder from doing any one 
thing in the matter, which he (Mr. Hawkshaw) would not 
have done himself without such concurrence and assistance. 
The rumours and reports respecting this affair reached 
both Mr. Hawkshaw and Mr. bidder from several quarters, 
and each of them appears to have done the kindest 
thing possible under the circumstances. Mr. Bidder went 
direct to Mr. Scott Russell, told him what he had heard, 
and advised him, as a friend, to meet such rumours. Mr. 
Hawkshaw went to Mr. Fowler, the President of the 
Institute, and mentioned to him the reports he had 
heard respecting Mr. Scott Russell, knowing Mr. Fowler 
to be Mr. Scott Russell’s friend, and advising him to make 
Mr. Scott Russell privately acquainted with the facts. It 
was at the President’s desire that the charges were put in | 
writing, and it was aot until they were so put in writing, | 
and attested by Sir William Armstrong, that Messrs. 
Bidder and Hawkshaw called the attention of the Council 
to them. As past presidents of the Institution, and members 
of the Council, it was impossible they could have done 
otherwise. ‘They would have grossly failed in their duty | 
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had they done less. And it is observable that throughout 
the investigation which followed, Messrs, Bidder and | 
Hawkshaw were the two members of the Council less 
anxious, apparently, than any others to press the matter ; 
indeed, if we are informed correctly, they were by no 
means the members who took up the case most warmly. 

Wherefore, then, this ungracious and ungenerous 
attack? Mr. Scott Russell, in one of his letters, has in- 
sinuated that Mr. Bidder has been prompted to act 
against him from motives of professional jealousy. We 
can hardly conceive how. Those who know the profession 
know that Mr. Bidder, to a very large extent, has retired 
from the active pursuit of engineering business, and at uo 
period during his practice could he have been brought into 
collision with Mr. Scott Russell, their several spheres 
having been widely and essentially different. There ap- 
pears, therefore, to be no ground whatever for such an 
um putation, 

ln conclusion, we will observe that we only advert to 
this disagreeable subject in the performance of a duty 
which it 1s impossible to avoid. Sympathy with Mr. Scott 
itussell under the circumstances of this case we cannot pro- 
fess; but it would have been most agreeable to our own 
feelings, as we have already stated in other words, to 
have allowed the matter to rest without bringing its 
particulars again under the notice of the public. ‘That 
we have not been able to do so—that we have been 
forced to descend to all these particulars, and to dis- 
cuss circumstances which would be far better buried, as 
far as they can be buried, in oblivion—is not due to any 
wish of ours to reopen such a subject, but is entirely aud 
exclusively due to the ill-advised and shameful manner in 
which Mr. Scott Russell's solitary friend has re-opened the 
question publicly on his behalf. If there is anything in 
what we have said calculated to give pain we excuse it on 
the score of the necessity of meeting the arguments of 





Mr. Scott Russell and his advocate. 
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GOVERNMENT AND INVENTORS. 

In the Standard of Monday last the following paragraph 
was published in leader type, and in so prominent a place 
that we are probably correct in regarding it as a semi-offi- 
cial announcement intended as a reply to Mr. Liddell’s 
question asked in the House of Commons on the night of 
‘Thursday, the 6th inst :— ™ 

“It is but justice to the Ordnance Select Committee tolobserve 
in reference to Lord Elcho's* remarks in the House of Commons 
on Thursday, that no members of that board are patentees. The 
office of this committee is to consider the proposals of inventors 
whether private or official, and in their judicial capacity their 
judgments would be naturally and properly given in view of the 
requirements of the service, and often have been in direct 
antagonism to the interest of the heads of departments. So far 
indeed, from giving encouragement to the possession of patents by 
ofticials in charge of Government works, they have severely con- 
demned the practice as inimical to justice, as well as to the effi. 
ciency of the service, and in their report upon the patent question 
in 1563 they went so far as to recommend the absolute dismissal 
by the Secretary of State for War of officers so offending. When 
a rifle competition was desired in 1865, so small a number of aris 
was contributed that the War-office returned the whole of them 
and addressed letters of inquiry to the principal gunmakers re. 
questing suggestions as to a future advertisement. Responses 
were received; some expressing suspicion of the appropriation of 
the ideas of inventors by Government officers. In reporting on 
these responses the Ordnance Select Committee contirmed their 
previous strong views on the subject; and upon this document and 
the replies of the trade to which it referred the terms and condi- 
tions for the present competitive trial of breech-loading ritles haye 
been based.” 

it is easy to conjecture what objects this statement is 
intended to serve. The Ordnance Select Committee is, 
more perhaps than any other Government department, in 
bad odour with inventors—men with whose services the 
Government cannot dispense ; and in order to reassure them, 
the statement that noneof its members can become pateutees 
is paraded before the world, as though it afforded the 
most substantial of all guarantees that henceforth every 
inventor shall have fair play and honourable treatment 
from one virtuous department at least. 

The statement is no doubt perfectly true; but what 
then? The fact that the members are not patentees in uo 
way prevents them from producing a breech-loading ritle, 
or a heavy gun, or a new shell, and placing it before 
the Government as a better gun than any of those 
submitted to them for judgment; nor is there anything 
in the instructions under which they act, so far as 
we are aware, to prevent them from adopting this 
course — in other words, the Ordnance Select Com- 
mittee have already acted the part both of judge and com- 
petitor, and the Standard advances nothing whatever to 
prove that they may not pursue precisely the same system, 
as regards rifled small arms, as that which they adopted in 
the case of the competition between heavy guns rifled by 
ditferent inventors in 1865. The Committee then carried 
out a series of experiments extending over a lengthened 
period, which virtually resulted in the condemnation of 
all the systems of ritling experimented upon; and, as Lord 
Elcho stated, in the introduction of a new gun—now known 
as the Woolwich gun—as well as new ammunition. Such 
a paragraph as that we have reprinted can do no good 
and for obvious reasons, is quite unworthy of an im- 
portant Government department. The duties to be dis- 
charged by the Ordnance Select Committee are simply 
to examine inventions laid before them and to pronounce 
on their merits. What inventors require is some guarantee 
that the Committee will not go further than this; but it 
is certain that nothing in the Standard can be construed 
as even implying the existence of such a guarantee. 
To state that the members of the Committee are not 
patentees, implies of course that they are free from all the 
bias which might otherwise be imparted to their judg- 
ments by the hope of pecuniary reward. But it must be 
borne in mind, first, that whether an inventor does or does 
not hold a patent is a matter of little moment in the eyes 
of the Government, as, if the inventor be an official, and 
his invention be adopted, he is tolerably certain of having 
some reward; and secondly, it must be remembered, 
that the members of the Ordnance Committee must be 
actuated by a motive far more powerful in their case, 
no doubt, than any prospect of pecuniary recompense, 
namely, the desire to provide the nation with the best 
possible weapon. If, then, any member or members 
after examining all the inventions placed before the body 
feel themselves inspired by a great idea, there is nothing 
more natural than that the new-born thought should 
be reduced to practice, and that the resulting weapon 
should be adopted to the exclusion of those of the original 
competitors, and this resulting weapon will be known as 
the Committee rifle, or carbine; field piece, or naval gun, 
according to circumstances. 

We do not wish to deny to officials the power of 
inventing ; nor is there any reason why a properly con- 
stituted committee should not reject if they think proper 
every invention laid before them, and build up from 
the ideas of others something quite new. But it 
is essentially necessary that the real intentions of the mem- 
bers be clearly explained to every inventor about to take 
part in any competition in which such «a Committee would 
adjudicate, If the desire is to place the best possible gun 
in the hands of our troops, and it it is believed that a better 
gun than any other can be made up by combining the 
qualities of many guns, and if it is further considered that 
the combination can be best effected by the Ordnance 
Select Committee, for example, let so much be clearly 
understood. Inventors will then be in a position to decide 
whether it is or is not advisable to take part in a compe- 
tition conducted on such principles, but they could not com- 
plain of unfair or dishonourable dealing. If, on the other 
hand, it is decided by those in authority that the duties of 
the Committee must consist solely in examining various 
designs, and pronouncing an opinion on their comparative 
merits, suflicient proof that this is really the case should 
be made evident. Let it be made absolute that 
no invention shall be considered, with which any 
member of the Committee has anything whatever to do. 
Such a regulation would at once remove cause for scandal— 








* We have reproduced these in aMother page. 
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f we may use such a phrase—and disappointed inventors 
would find some consolation in the assurance that they 
were beaten in a fair competition with their fellows, and 
that with their defeat i improper influences had nothing to 
do. This is the only prine iple on which a board of inquiry, 
such as the Ordnance Select Committee, can in our opinion 
be satisfactorily constituted, and its me mbe rs should never 
pe mit themselves to forget that even if it were possible 
o judges who were also competitors to pronounce a 
verfectly impartial opinion, it would be utterly impos- 
Sible to make the public believe that a verdict pronounced 
under such circumstances was satisfactory. 
It is much to be etted that the 
between Government and inventors for some time back 
have been unsatisfactory. ‘There are no doubt faults on 
both sides, but until the Government as a body has ren- 
dered its system of dealing with inventors as individuals 
as nearly perfect as possible, it must remain open to many 





relations existing 


imputations, which such statements as that we have 
quoted from the Standard, however often reiterated, 
cannot remove; nor will they aid in th slight 

degree to promote that extexte cordiale, the existence 
of which would be of real value to the nation. We 
do not mean here to suggest a scheme of reform, but 
we mnay point out that it is apparently advisable that a 
certain nuinber of civilian engineers of standing should sit 
on any Government committee appointed to examine into 
the merits of inventions made by civilians. These centle- 


men should, of cours » be subject to the same rule as their 


mnilitary confreres as regarded ae from ee 
It might also be found advisable to appoint a committe 
with the special and avowed ob ject of preparing desig 

for weapons, &c., by combining the inventions of ‘tlle rs as 
might seem best, giving to each competitor his due sha 


of credit. But much caution should be u 


functions of such a body 





i to Keep Ul 


as this, and of, sav, the Ordnance 
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sewage is either pent up in a the 1 main and its ts tributari ies, or 
allowed ¥ diffuse itself over a large extent of beach left | 
high and dry by the retreating waves. But in any case 
the delive ry of sewage at or near the bottom of a bay is 
excessively objection: able. It is obvious that the influx of 
the tide will drive the sewage back before it, or carry it up 
in adiluted, but still dangerous and unpleasant, form to the 
beach. In one word, the entire bay in the neighbourhood 
of the town is impregnated each tide with sewage, bathing 
is spoiled, and the sea breeze rendered unhealthy, and 
robbed of its natural odour. The direct system of drainage 
as we may term this under consideration, is possibly admis- 
sible in the very few cases where the town to be drained is 
situated on a promontory, or on a straight shore line, and 
it has the recommendation of being cheap. But it cannot, 
under any circumstances, be recognised as a thoroughly 
efficient system, or one calculated to meet the wants of 
those who desire that the sea beating the sands within a 
few yards of their doors shall be as pure as it is out in 
mid ocean, 

Jntil recently it was considered by many engineers that 
to drain a sea-side town was a very easy task ; but expe- 
rience has proved that although it is easy enough to bring 





} 


| 





, down the offscourings of a town to the shore and cast them 


| into the sea, a very great difference exists between 
ge and its attendant | 


doing 
this and really getting rid of the sewag 
nuisances and poisons for ever. The true engineer will 
be content with no such half measures if he can obtain the 
funds necessary to dispose of his sewage properly by 


| carrying it out to a point so far removed from the town 


| better 


| pleted about three 


! 


Select Committee, perfectly distinct. 
HE DRAINAGE OF SEA SIDE TOWNS, 

THe metropolis has been supplied with an efficient 
system of drai the people of London havin 
le — that to mitigate ie nuisances 
have become fastidious. rh y how 1 he w ring 
ohen sto which th y resort for health or pl asure during 
one or two months of the veal shall b t lea s free from 

ghts or smells—especially lls—which can suggest 
the presence of sewage, or air-borne isol is. th 
mighty city in which t greater portion of thei 
lives is spent. After all this is not asking much ; for Lon- 
don, even now, is not quite so free from the ispicion 
of being very badly drained in certain juarters as we | 
could — desire. The intimate relation — exists 
between imperfect systems of drainage and epi dis- 
eases of the most fat Vpe is now necongll oapey nised, 
and a watering-place au VS popularity or suffers from 
nel t very much in proportion as it is or is not known 
to be well drained and supplied with pure water. Such 
towns as Brighton or Ramsg ite, Eastbourne or H stings, 


absolutel lepend for their prosperity on the reputation 
which they enjoy as localities where pure air and a pure 
L are always to be h id, and cholera and typhus are little 


be 

known. But pure air and sea 
cholera and typhus be set at ince, unles 
measures on Which towns, su ‘h wear tad 


cannot be had, hor can 
s the sanitary 
d p nd for he 2alth, 











are not only good as far as they go, but carried out to the 
fullest extent desirable. So long as the peoj ple of 
London were familiarised with stenches by the con- 
dition of the Thames, they were neither disposed nor 


competent to act the part of very critical judges of the 
respec tive merits of different systems of drain ge adopted 
at the various watering-places claiming their patronage 
But thanks to the rapid increase in our knowledge of sani- 
tary science which has taken during the last few years, 
large numbers are now-a-days perfectly capable of appre- 
ciating the merits or demerits of the systems of drainag 
adopted in ditferent towns along our coasts on purely scien- 
titic grounds, while the majority of London folk, approach- 
ing the with unblunted faculties, 
presence of 2 nuisance in a moment. 
town which lives by the influx of 


place 


recognise the 
It follows that every 
visitors from the metro- 


subject 


polis during the summer months, must be efficiently drained 
if it would continue to live ; and we find that compara- 
tively very large sums are being yearly expended in 
sanitary improvements by people who a very few years 
ago would have regarded £100 spent on a drain as 
a downrightly sinful waste of good money. We write, 


will perhaps be said, as though we reg 


rari led the uetine 4 a 
good 


drainage and w ater supply by littoral 
populations as being solely the result of a desire to secure 
the favour of the London public; and it is beyond question 
that to this, and to this mainly, the majority of watering 
places which ar thei 


systems of 





drained at “all are 


drains, inasmuch as no considerations other than those of 


indelxed for 


with the 
a result the condition 
eaports, to which Londoners fortunately 
seldom find their way, is simply dis- 


self-interest appear to much weight 
officials of provincial towns, and as 
of many of ours 
for themselves, 
graceful, 

Even where the import: 


posse ss 


ince of good drainage has been 
fairly recognised the means adopted to effect it have 
too often very imperfect. It has been deemed quite sutii- 
cient to carry a drain out into the sea at right angles to the 
shore. Whether such an arrangement will or will not 
effectually clear the town to be drained of its sewage de- 
pends altogether on the character of the coast and the dis- 
tance to which the sewage is led from the land before 
being mixed with the sea. As a rule, to which there are 
certain eer all our watering-places are situated 
either at the bottom of a bay, or the equivalent of a bay, 
formed by piers or moles. If the discharge pipe—usually 
a cast iron main—is led out so far that its terminal oritice 
will always be covered at the lowest tide, it is certain that 
the sewage must be largely diluted at all times, and so far 
the arrangement will be better than that under which the 
end of the main is only covered at or about half tide, and 
during some eight or ten hours out of the twenty-four the 


been 





| to Mr. 
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that it can never be productive of subsequent inconve- 
nience, and this is often very far indeed from being an 
easy task, calling for little skill or expenditure. We cannot 
explain what we mean than by describing shortly 
the drainage works recently completed at Eastbourne, 
from the desigus of Mr. J. R. M‘Clean, past president of 
the Institution of Civil Engineers, and under the superin- 
tendence of Mr. G. A. Wallis, C.E., resident engineer. 
Eastbourne lies in a bay formed by Beachy Head and 
Langley Point, on the west shore of Pevensey Bay. Beachy 
Head is of chalk, but Langley Point consists of shingle of 
an unknown depth. Some time since the people of 
Eastbourne determined to drain their town properly—in 
other words,to get rid of their sewage effectually. To this 
end about £10,000 were raised, but the Duke of Devonshire, 
m whose property Eastbourne is built, on consultation 
with Mr. M*Clean found that the sum was not sufficient to 
sally secure the object in view, and he added from his own 
purse 2 further sum of £25,000. Mr. M‘Clean, satistied 
that so long as the outfall was situated anywhere near the 
bottom of the bay, the sewage must return to the town in 
a more or less diiuted form, determined to place it at 


rt 


Langley Point, where the run of tide would effectually 
dispose of all objectionable matters, and the necessary 
works were commenced about two years ago and com- 


weeks since. 

Three miles intervene between Eastbourne ) 
Point, — the entire distance being shingle beds of enor- 
mous depth. Through this material an 
made, in many places 25ft. deep. Into the bottom of the 

‘avation oak pile s were driven, and on these rests a cast 
iron main, 3ft. in diameter, and over three miles long. The 
outfall is 160ft. lower than Eastbourne, so that no ditiiculty 
will be experienced in flushing the main and keeping it 
clear. The shingle was found to be full of water, render- 
ing constant pumping necessary. Indeed the difficulties 
overcome appear to have been sufficiently great to have 
justified a larger expenditure than ‘the £35,000 or so 
actually laid out, and the whole work will add deservedly 
M‘Lean’s reputation as a skilful engineer, while it 
illustrates the fact that because a town stands by the sea, 
it does not follow that it can be well drained without 
trouble. 

It cannot be doubted that in this case the engineer 
adopted the only proper course, and the example set by 
the Eastbourne Drainage Works is therefore well wor- 
thy of imitation. But one principle of dealing with 
the sewage of watering-places should be recognised, 
and this is embodied in taking the outfall to some 
locality so far removed from the town, or the fre- 
quented portions of the beach, that the very exist- 
ence of sewage may be forgotten. There is only one 
other way in which sewage can be disposed of, and this, 
which consists in its application to meadows of irrig: 
tion, is not, we think, suitable to English watering-places, 
as the system in practice would be certain to clash with 
the prejudices of a very large number of those who seek at 
the sea-side, and expect to find, localities where even the 
highest utilitarian objects cannot justify a town council 
in permitting so much as the suspicion of a bad smell 
or a poison-laden breeze to exist for a moment. 








POSTAL TELEGRAPHS, 

We believe that the scheme, which has been for some months 
inder the consideration of the Government, by which tele- 
graphy will become a part of the postal system, will be sub- 
mitted to Parliament in the course of the next month: provided 
of course the Reform Bills have been sent to the Upper House 
It is not known whether the Government intend to carry the. 
measure through during the present session, or whether it is in 
contemplation merely to introduce the bill for the purpose of as- 
tertaining how far public opinion is iu favour of a State tele- 

graph. 

ili the bill does not aim at establishing a Government tele- 
zraphic monopoly—if, in other words, existing telegraph com- 
panies are not to be compelled to sell their lines and interests, 
and if no impediments are opposed to the formation of new 
lines, then there ought to be no difficulty in passing, this session, 
» carefully-devised measure, which shall confer incalculable 
benefits upon the entire kingdom. There is one consideration 
which we trust will have weight with the Chancellor of the 
Exchequer and with the Board of Trade, viz., that during the 
interval between the present time and the passing of a Postal 
Telegraph Bill it is highly improbable that extensions will be 
made to the existing lines; a pause in the construction of 
lines means a pause in the development of our social 
comfort and industrial commerce. There is also another 





| 


| argument in favour of immediately passing a moderate bills 
which is this. For many months past there has been a great 
diminution in the number of works upon which civil engineer* 
are employed, and it may be that months will yet have to pas* 
away before there is any appreciable revival. The construc 
tion of the extra lines which will be required, and that to a 
considerable extent, for the postal telegraph service, can there- 
fore be effected now most advantageously, whether we regard 
the interests of the taxpayer or of the engineering pr fession. 





THE COMPETITIVE BREECH-LOADERS. 

In our number of 17th May we illustrated two of the breech- 
loading rifles now before the Government for trial, and at the 
same time we expressed our intention to illustrate the re mainder 
of such of the specimen arms as were likely to be of interest to 
our readers. Hitherto we have been unable to carry out the 
arrangement we had in view, owing to the demand upon our 
space caused by the Paris Exhibition. Probably, however, in 
our next we shall give our readers further illustrations ; in the 
meantime we publish a few particulars er the manner in 
which the guns have borne the trials. Up to this time we learn 
that no less than eighty-three different kinds of rifles have been 
tested, experime ntally and otherwise, | ”y the Commission, and of 
these twenty-two were fired with the present service cartridge, while 
the remainder were provided with ammunition of various kinds. 
There seems to have been a very general feeling of partiality for 
the small bore, for we find that there were only seven rifles in 
which the calibre exceeded that of the present service rifle, 





and 
that of by far the greater proportion of the remainder averaged 
from 430 to 460in. In the practice for testing the rapidity of 
fire each rifle was furnished with twelve r yunds « of ammunition, 
and the following figures show the time expended by the 





|} more successful competitors in disp: sing of their allowances :— 





Henry’s (No. 1) rifle 49 sec. ; (No. 2), 57 sec.; (No. 3), 1 min. 
14 sec.; (No. 4), 1 min. 6 sec.; Hammond, 1 min. 1 see. ; 


Joslyn, 47 sec. ; Burton (No. 1), 57 sec. ; (No. 2), 1 min. 2 sec. ; 


Bacon (No. 1), 54 sec., one cartridge jammed ; (No, 2) not com- 
pleted, owing to the breaking of the cartridges which were 
Boxer’s, made by Messrs. Eley; Berdan, 57 sec. ; Albini and 





Braendlin, 1 min. 31 sec.; Needham (No. 2), 1 min. 3 
Peabody, 53 sec. ; Prince, 60 sec. ; Remington, with central fir 
cartridges, 50 sec. ; with rim fire cartridges, 11 rounds in 40 
sec. ; Sharpe, 51 sec. ; Soper, 3) sec., with Boxer cartridge, out 
of which there were three misfires; Snider Company 
1 min. 10 sec.; (No. 2), 1 min. 7 sec. ; (No. 3), 1 min. , 
ate , 2 min. 3 sec.; in the case of the latter gun the ramrod 
had to be used occs sional ly to dislodge the cartridge cases. The 














four rifles of the Wes Richards Company were mn t tested 
owing Vv: 3 ¢ and defects. The Gr ay gun, 
illustrated on page present vo.ume, V red with 





cartridges ; six shots were fired in 45 .. the 
base torn off and the cylinder jammed in the 
‘actice was then discontinued. Fosbery (No. 1), 
2), 11 misfire 


Eley-Boxer 
sixth had 
chat nl er. 








shots in 1 min. 1 sec.; one 











from defect cartridge. Martini (a Swiss gun), 48 sec. 
accuracy good, A consicde number were not fired at all, 
some of them being constructed merely with the view of explain- 
ing the action of the breech apparatus ; while in others the 
| practice was discontinued on account of ts in the ammuni- 


and Langley | 
* | Martini, 
excavation Was | 
| for conver 











tion, or inthe mechanism of the piece. We are given to un- 
devste nd that the Albini and Braendlin, the Hen y; Fosbery, 
Peabody, Remington, Berdan, and Joslyn guns, have 
attracted most attention. The Hammond gun has been returned 

sion to the central fire principle, ‘and v » believe that it 
too has received its share of praise. The Soper gun is too elaborate 
in construction fora purely military weapon. Cartridges intended 
to be wholly consumed in the barrel were not wanting, but the 
result of the practice with them was not encouraging. They 
were mostly fired in needle guns, and in one case the Wolleman 
No. 1) pieces of the paper envelope were constantly found 
adhering to the needle, and had to be removed by the hand. 
In some cases, too, the paper or other material was not entirely 
consumed, and it was found that the residual fragments impeded 
the action of the breech mechanism. The four rifles of the 
Snider Company were all fired with the coiled metal central fire 
cartridges, and with the exception of the- No. 1 gun many 
instances of jammed and broken cases occurred, and once or 
twice the services of the ramrod as an extractor were called 
into use. In some cases, however, as in that of the Soper, the 
Boxer cartridge, and various modifications of it, worked well. 
The general lesson to be gathered from the trials, with regard to 
the ammunition, seems to be that purely metallic cartridges are 
much more easily extracted and less likely to jam than those 
coated by paper or other fabrics. 








DEATH. 
at Norra Gurda, Gothenburg, JOSEPH ROWELL, Esq., of 
Friends will please accept this intimation, 


On the 8th inst., 
Aberdeen, aged 59. 


—— 


CompeTiTion.—At a meeting of the vestry of St. George's, 
Hanover-square, on the 6th inst., Mr, H. T. Tomkins was elected 
= the office of surveyor of the parish, in the room of Mr, Edward 

. Richman resigned, and who has filled the post for thirty-three 
years. There were seventy candidates, each being, according to 
the terms of the advertisement, under thirty-five years of age. 

THAMES IRONWORKS.—An ironclad frigate is now being built 
for the Prussian Government in the yard of these works, which, as 
to offensive as well as defensive powers, will be one of the most 
powerful vessels of warafloat. She is designed by Mr. E. J. Reed, 
Chief Constructor to the Navy, and will have a length of 
355ft. 10in., a breadth of 60ft., with a draught of water of 244ft. 
forward and 263ft. aft. The thickness of her armour will be 8in., 
her tonnage 5938, with a nominal horse-power of 1150, her dis- 
pli scement ec qualling 9761 tons. The armour will extend nearly 
Pet. below the water-line; she will carry thirty guns, fifteen being 
placed on each broadside, two commanding ahead, and one astern. 
Many of these will, it is said, be 50-ton guus, carrying 500 1b, shot. 
She is to be named Wilhelm I., and was originally ordered for the 
Turkish ni “3 

WORKIN s.—AT Chatham the working model of Capt Scott’s 
small turnts able for moving heavy guns with rapidity through large 
ares at widely different angles” has attracted much attention, having 
been visited by the various foreign military and naval attaches 
accredited to this country. It is considered probable that Captain 
Scott’s principle will be adopted for the upper deck guns, with 
which it is proposed to arm the Hercules. This formidable vessel 
is to carry eight rifled guns of 18 tons each, throwing elongated 
shot of 450 ib., two 12 ton rifled guns, and, as we believe, four 
6} ton guns on the upper deck instead of the usual central tower 
for sheltering the captain of the ship. Should the upper deck 
armament be given; the Hercules will have two 6 ton guns, one 
12 ton gun, and one 18 ton gun, covering the space ~(60 ‘deg.) 
between the bow and broadside opposite, which an enemy will 
come under the fire of four 18 ton guus and two 12 ton guns, an 
amount of offensive power which is wholly unparalleled by any 
other ship now building. Her defensive power is likewise un- 
rivalled. 
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PARIS EXHIBITION—BRUCKSHAW AND CORNES’ PATENT REVERSING GEAR. 
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THIS invention, a model of which was exhibited at the last con- | 
versazione of the Institution of Civil Engineers, relates to a | 
new method for reversing the motion and working expansively 
steam or other motive power engines. The merits claimed are, | 
first, great simplicity and reduction in the number of working 
parts; secondly, the small first cost of the apparatus, and thirdly, 
increased durability. The annexed engraving represents this 
apparatus applied to a double cylinder engine with inside valve 
box. Fig. lis a plan with the wheel A' removed, and indicated by 
dotted lines. Fig. 2 is a longitudinal section atA, B. The mitre 
wheel A is keyed fast to the crank shaft, and the wheel A' is loose 
to revolve on it. To this wheel are cast the eccentric sheaves 
at an angle of, say 90 deg. to each other—having a very 
long bearing both through the wheel and the two eccentrics. The 
wheel A? is carried on a lever c, having its fulcrum on the crank 
shaft, and is loose to revolve on it; it also gears into the wheel A 
and A* above described. This lever is wrought bya rod or any 
other suitable appliance, which would have to be varied to suit the 
engine; in some cases the lever c would have a handle directly on 
its upper end. When the lever c is in the position shown in the 
engraving the engine would be stopped. but if the lever be moved 
to the position indicated by the dotted line ¢ it would move the 
eccentrics attached to the loose wheel round on the crank shaft in 
proper position for forward gear; if the lever be brought to line e! 
the wheel a' and eccentrics will then be placed in the backward 
gear, or by moving the lever into the intermediate notches the 
steam will be cut off earlier in the stroke. 

It will be seen that the lever ¢ has only a small amount of travel, 
being 90 deg. less the lead; the arrangement of the wheels giving 
double that amount of travel to the wheel A! and the eccentrics. 
In ordinary engines with good proportioned valves, and where a 
great amount of expansion is not required, a three-ported valve 
would be employed, but in engines where the rate of expansion is 
required to be great and variable the inventors would employ a 
five ported valve, as it will he seen that the stroke of the valve is 
always constant. 

This gear has been fitted to a road-traction engine, exhibited in 
the Paris Universal Exhibition, by W. S. Underhill, Class 74, and 
has worked satisfactorily. 

Messrs. Appleby Brothers, engineers, Emerson-street, Southwark, 
have also applied ittotheirmachinery, where it may be seen at work. 


| made upon the Enfield system. 











Army Estrmates.—On Thursday night during the discussion 
which took place in granting army supplies, Lord Elcho called 
attention at some length to the Lancaster ri 


rifle, General Peel 
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replied, stating that Mr. Lancaster had received the sum of £4000 
from the Government, and the discussion then turned on a point 
of so much interest to inventors dealing with the Government 
that we reproduce so much of it as bears on those relations 
from the Times report of proceedings in Parliament almost 
in extenso. Speaking immediately after General Peel’s state- 
ment:—Lord Elcho said it must be admitted that since 
the Committee of 1864 reported a large number of rifles had been 
He mentioned another matter 
deserving attention, as it prevented competition among inventors 
and manufacturers. The conduct of some connected with testing 
committees had shown that inventors had used their brains and 
that members of the committees considering the inventions had 
je 5 ar see virtues from each description of gun sent in, and had 
pieced together the Woolwich gun. which had actually been 
pong He was glad that the late Secretary, General Peel, 

ad put a stop to this most improper practice, whereby officers 
receiving allowances from the public purse to perform a public 
duty had devised patchwork guns and patented them in the hope 
of private gain. He urged the present Secretary to look into these 
matters himself; he had heard that rifle trials had been carried on 
to such an extent that those competing had been reduced to eight, 
and he felt sure that if those trials were continued with judgment 
we should soon have the best arm in the world. Sir J. Pakington 
said his noble friend need be under no fear that the War-office 
would lack competitors, as manufacturers had recently sent in 
upwards of 90 small-arms; these were being carefully considered, 
and all praise was due to the gentlemen who had courage enough 
to superintend the firing off of some of them. General Peel 
thought that the principle adopted with respect to ——— 
in the matter of small arms was the right one. The War Depart- 
ment said that everybody might bring in a gun for experiment, 
and laid down rules so simple and clear that they were willing to 
allow any one whom the competitors themselves chose to decide 
on the excellence of the arms. Therefore, he had proposed that 
the committee appointed for the purpose should be perfectly in- 
dependent of the War Department, and, in conformity with a 
suggestion of the noble lord opposite (Lord Elcho), the National 
Rifle Association was represented on the committee by Lord 
Spencer, who had been most assiduous in the discharge of his 
duties. He believed that by far the cheapest and surest way of 
obtaining the best rifle was to offer a reward to any person in 
the world who could produce the most excellent weapon. Lord 
Elcho said, in reference to his statement of the large number of 
rifles manufactured, he should have an opportunity before the 














estimate came on of ascertaining whether he was right or wrong, 
and if he found that he was wrong he would apologise for his 
mistake. Nothing had given more confidence to the gunmakers 
than the constitution of the committee on small arms, to which 
the right hon. and gallant gentleman had referred, and he con- 
firmed what had been stated about Lord Spencer, observing that 
that noble lord had performed his duty right well. Mr. Liddell 
asked whether the Government would give any public assurance 
with respect to the practice of permitting officers employed in 
public departments to take out patents. That practice had an 
injurious effect in deterring the best manufacturers from sending 
in their inventions for competition. Sir J. Pakington 4 
a great deal might be said on both sides of this question. e 
would give it his best consideration, with the view of coming toa 
decision upon it; but he very much doubted whether it w as politic 
to depress and discourage those who were in the pay and service 
of the Crown from taking out patents, especially considering that 
the rights of the Crown override all patents. General Peel had 
laid down the rule that officers on the Ordnance Select Committee 
should not be allowed to take out patents. The great objection 
with respect to officers connected with the service taking out 
patents came from the Admiralty. Sir J. Pakington entirely 
agreed with his right hon. and gallant friend that members of the 
Ordnance Select Committee should not_ take out patents, They 
had to act in a judicial capacity. Mr. Samuda thought it would 
be most improper to allow members of the Ordnance Select Com- 
mittee to take out patents. No rp aed of labour could ever 
carry on his business if the heads of departments were allowed to 
avail themselves of the improvements that were constantly being 
made, take out patents for them, and make other inventions 
subordinate to theirown. Officers had the opportunity of carryin 
out experiments at the public expense, putting prominently forwa 
whatever they approved, and discouraging all other inventions. 
It was, therefore, manifestly unjust that they should be allowed 
such advantages in competing with independent inventors. 

Tue Society OF ENGINEERS,—The council of this Society have 
obtained the permission of the Director of Ordnance for a special 
visit of the Society to the Royal Arsenal at Woolwich on Friday, 
the 21st of June. Members and associates who purpose joining 
the party are requested to communicate with the secretary on or 
before the 18th inst. Members and associates to meet at London 
Bridge station at half-past twelve o’clock on the 21st. inst., to pro- 
ceed to Woolwich Arsenal by train leaving at 12°53 p.m. No better 
place could have been selected for a trip, as the Arsenal presents a 
magnificent collection of machine tools, 
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PARIS EXHIBITION—HICKLING’S BOTTLE-WASHING MACHINE 
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In the annexed engraving is illustrated a neat and ingenious 
apparatus for washing bottles, exhibited, close to the Allen engine, 
at Paris, by the patentee and inventor, Mr. W. E. Hickling, of 
Grantham. Its construction will be very easily understood. In 
bottle-washing machines hitherto constructed only a rotary motion, 
or some modification of rotary motion, was employed. Profes- 
sional bottle-washers, however, if we may use the term, know that 
a’thoroughly good shaking is far more effectual than any rotary 
movement in effecting the intended purpose; and in Mr. Hickling’s 
machine the bottles have a longitudinal as well as rotary motion; 
in other words, they are well shaken. Two sets of vertical saucer- 
shaped discs are fixed on a horizontal shaft; these are lined with 
india-rubber to prevent breakage. Opposite to these discs are fixed 








arms, with perforated heads on their ends; in these perforations 
slide square rods, on the ends of which are fixed conical plugs, 
which enter the necks of the bottles. The plugs are forced in by 
india-rubber band springs, shown clearly in the illustration. The 
shaft carrying the discs and arms is supported in bearings on a 
long projecting bar, carried in its turn on a rocking lever under- 
neath. By an ingenious arrangement of cranks and cog wheels 
the shaft carrying the bottles is caused to rotate rapidly, while the 
projecting bar is rocked backwards and forwards and up and down 
at the same time. The shaft is rotated by a pinion wheel keyed 
on the crank pin, and gearing into a bevel wheel, which of course 
preserves an invariable relation with the crank pin pinion. The 
machine when worked by steam power will cleanse about forty- 
three gross of bottles per day. Water and shot are used as in the 
ordinary way. <A period of about forty seconds suffices. The ma- 
chine has been adapted to cleaning casks. It is, as we have said, 
ingenious, and is apparently well calculated to do everything 
which can be required from an apparatus of the kind. 


TOOL FOR CLIPPING OFF THE COPPER STAY- 
BOLTS OF FIRE-BOXES. 


THE manufacture of locomotives offers a wider field for the appli- 
cation of ingenuity in the production of special tools than in the 
making of any other kind of engine work. Our contemporary, the 
Zeitschrift des Vereines Deutscher Ingenieure, has recently illus- 
trated a tool of this class, which appears to us to well deserve 
reproduction in our own pages. 

The copper stay-bolts of locomotive fire-boxes are, as will be re- 
membered, screwed into the sides of both the outside and inside box, 
after having been for this purpose cut with a thread on their out- 
side. While being screwed in they are held by means of a square 
head, which has afterwards to be cut off, leaving sufficient mate- 
rial for hammering back to form a rivet head. The use of the 
hammer and chisel for cutting the bolts is not practicable, as the 
screw would suffer by it, and they have, therefore, in most cases 
to be cut off by small handsaws--a very tiresome job. 

The tool shown in the accompanying figures performs this work 
by a much easier and cheaper mode. It consists essentially of a 
common screwing stock, in which two steel cutters, a, a, replace 
the usual dies. As may be seen from Fig. 8, a ring or washer, the 
depth of which corresponds to the height of the intended rivet- 
head, is first put over the projecting end of the screwed-in stay- 
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bolt. The tool being ee over the bolt, and in contact with 
this washer, the upper steel cutter is moved down by the screw, }, 
against the other, and the bolt is by this means gradually cut off 
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back the guide-block, g, together with the upper cutter, when the 
screw is turned in the opposite direction. By using this tool one 
man is enabled to clip off as many stay-bolts as three workmen could 
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in the same way as a wire is clipped in two by a pair of nippers. 
The bolts being nicked in this way are broken off, when a thick- 
ness of about six millimetres is left. The part m is for carrying 


finish by the old process with the saw. The stock and guide 
block g are case-hardened, and the cutters are tempered at a blue 
heat. 











concessions of mines—coal, iron, manganese; copper, lead, tin, 
gold, silver, &. Some are conceded to foreigners—French or 
Englishmen; many are not worked; a few have been totally aban- 
doned as worthless. A valuable spring of petroleum is reported 
to have been discovered quite recently near Oporto. A fortunate 
explorer rn Portugal is said to have discovered a mine of carbonate 
of copper yielding 70 per cent. of pure metal. Allowing for 
e ration, there is much valuable mineral property in Portugal 
which would be rapidly developed if there were better roads or 
means of communication. An attempt is now being made to im- 
prove some of these wretched roads. 

AMERICAN OPINION OF STRIKES.—Unless we are mistaken in the 
drift of public sentiment strikes are falling into disfavour as a 
means of securing for labour its proper share of the joint profits of 
labour and capital. They are found to involve more of loss and 
suffering than is compensated by the very doubtful chance of 
success which they offer. The more thoughtful are beginning to 
regard co-operative association as far better calculated to 
secure the end at which they aim, and we believe that the more 
that system is studied and tried practically the more general 
will this conviction become. In England it has been practised 
with success for many years, and a recently published statistical 
} work on the subject, published at Berlin, states that inGer many 








MINES IN PoRTUGAL.—There are now in Portugal nearly 300| there are already co-operative societies numbering 350,000 


members, with yearly returns of eighty-five millions of thalers. 
Such results encourage imitation. 

SicnaL Licuts.—A series of experimental trials have been made 
at Portsmouth during the past week, by order of the a. 
with a night signal lamp, the invention of Commander Colomb, 
R.N., whicli has just been introduced into this country, the results 
of which appear to promise what has long been wanted to perfect 
the night 2 ele $ system of her Majesty's fleets—a certain and 
reliable, economical, brilliant, and simple working flash light. On 
Monday night last the paddle steam tender Sprightly, Master-Com- 
mander Allen, steamed out of Portsmouth harbour in the midst of 
a gale of wind and rain until outside the Nab Light-vessel, seven 
nautical miles from the ee 4 and when there carried on 
rapidly and freely a series of si with the Minotaur frigate at 
Spithesd, proving the value of a good light to the new code. On 
Tuesday night Captain Fellowes and Captain Doty, by permission of 
Lieutenant-General Sir George Buller, K.C.B., took up a position 
on the ramparts of Fort Southwick the central and most elevated 
of the Portsdown line of forts, and from there signalled for upwards 
of an hour with the Minotaur, lying at Spithead. A dense haze 
lay on the water and over Portsmouth, between the fort and the 
frigate, but the petroleum lights penetrated through all, and 
delivered and received their messages without a check, 
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Journal of the Royal Agricultural Society of 
Vol Ill. Part I. No. V. London: 


Steam Cultivation : 
England. 2nd series. 
John Murray. 

THE substitution of steam for horse-power in its various 
applications is always suggestive of grave questions affect- 
ing vitally the industrial resources of the nation. One 
topic, which can searcely be said to have a bright side, is 
suggested by every additional application of steam power, 
namely, that it must accelerate the exhaustion of our coal 
supply, which is a fixed, although not an exactly known, 
quantity. This dolorous question concerns future genera- 
tions rather than the present, and we can only hope 
that ere the carboniferous strata of the United Kingdom 
which we are devouring, in many cases wastefully, are 
exhausted, the scientific achievements of the generations 
unborn will have made them independent of coal for 
the creation of mechanical power and the generation of 
calorie. 

One of the advantages that might be expected to result 
most obviously from the supersession of horse by steam 
power is that in proportion to the number of horses 
displaced, so, pro rata, must be the increased supply of 
food thrown into the market, and made available for our 
rapidly augmenting population. An anticipated result— 
let it not be called advantage—that might have been ex- 
pected to accrue, and which most of those interested feared 
would accrue, from the employment of steam for manu- 
facturing and other purposes, has been that it would 
displace manual! labour. Neither of these results has 
been fully realised; in the last instance, indeed, the 
very opposite effect has been produced. The application 
of steam power to manufacturing purposes and to loco- 
motion has enormously increased the demand for manual 
labour and attendance; and with regard to horses’ work, 
the application of steam to locomotion, and, more recently 
to the cultivation of the land, while it has released horses 
from the stage coach, the wagon, and the plough, has 
created new and profitable occupation for many of them, 
and has also increased manual labour. That the railway 
system has considerably diminished the number of work 
horses in the country may be admitted on recalling their 
performances. A fast coach-horse, in the coaching 
days, was equal to carrying twenty passengers one mile 
per day. That was the ascertained daily locomotive 
service of a horse, according to Dr. Lardner. A daily 
mileage of passengers of 3,000,000 miles required a stud 
of about 150,000 horses. Wagon horses, according to the 
same authority, were equal to the haulage of about 
one ton of goods twenty miles daily. Goods conveyed 
752,796 miles at three miles per hour, in the proportion 
indicated, required a stud of 84,659 horses. A comparison 
cannot indeed be instituted between the two powers— 
steam: creates work and traffic, and accomplishes feats that 
are utterly beyond the power of horses, and in many 
instances it leaves abundant employment for the horses, 
the work of which it takes up and increases ten, twenty, 
or thirtyfold. The large and splendid studs of horses 
employed at railway goods’ stations, the long ranges of 
more or less screwy cab hacks at the passenger stations, 
and the incessant surging streams of omnibuses in all 
great thoroughfares, notwithstanding “inner circles” and 
metropolitan railway extensions, are evidence enough that 
steam is not destined to abolish the use of equine power. 
Of horses and land cultivation a word may be said here- 
after. 

A large, valuable, and important mass of information 
in relation to steam cultivation has just been published in 
the “ Journal of the Royal Agricultural Society,” in three 
reports of inspection committees appointed by the society 
to inquire into the results of steam cultivation. It may 
be stated in evidence of the extent to which steam power 
is now employed in cultivation, that the tours of the 
inspecting committees extended over thirty-four counties— 
thirty-two in England, and two (Flint and Montgomery) 
in Wales. Five only of the more important agricultural 
counties of England are absent from the list, and two of 
these—Middlesex and Rutland—are unimportant in ex- 
tent; the other counties not visited by the committees 
were ten Welsh counties, and, in England—Cornwall, 
Devon, Monmouth, Cheshire, Derby, and Hereford. One 
of the committees, whose able and voluminous report was 
prepared by Mr. J. A. Clarke, visited 140 farms of from 
200 to 2500 acres each, averaging 536 acres to each farm, 
upon which steam power is employed in cultivation. The 
inquiry was specially directed to the depth and nature of 
the tillage; its cost per acre; the age of the machine and 
the amount paid for repairs; the nature of breakages, and 
their causes; in how far steam cultivation has assisted the 
drainage of strong lands; whether the cropping of the 
farm has been changed—more especially to what extent 
autumn cultivation has increased the growth of green 
crops—and the productiveness of the soil; the number of 
days on which engine power was employed in cultivation; 
with various other points too numerous to enumerate 
here. 

These three reports taken together, if not the only, are 
the chief data of a documentary character extant in rela- 
tion to operations and results in steam cultivation on a 
broad scale. The wide area over which the inquiry ex- 
tended; the large number of farms inspected, the varieties 
in soil and climate upon which steam power is employed— 
from Northumberland to Dorset, from Cumberland to 
Kent, from the Wrekin to the fens of Lincoln—supply a 
mass of valuable and reliable information from which the 
careful student will have no difficulty in compiling a series 
of axioms upon what have hitherto been important moot 
points. It is to be regretted that the reports do not furnish 
accurately and uniformly the information desirable upon 
one all-important question—the amount of work done by 
steam and the exact cost of doing it. But on this point 
there is sufficient information given from which to draw 
safe conclusions. In numerous instances considerable 
attention was given to the question of cost of steam tillage 
in the first two years of its use. In these years the expense 


was doubtless comparatively high in proportion to the work 
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done, from the novelty of the machinery and tackle 
and consequent delays, derangements, and breakages. In- 





stances are accordingly common of farmers having satistied 
themselves in the first years of the economical value of 
steam apparatus, and having thereafter discontinued a 
system of book-keeping that involved a good deal of 
trouble without any apparent direct compensating ad- 
vantage. 

The reports are concurrently perfectly conclusive in fa- 
vour of the adoption of steam power on farms of say, 400 
acres and upwards, and especially if of heavy land. By this 
extra power a depth of cultivation, a quantity of work, a 
certainty in the execution of the work at the proper time, 
and a degree of productiveness can be obtained that are 
impossible by horse power. The Marquis of Tweedale’s 
great plough, drawn by twelve horses, for deep work, gets 
through half an acre a day, whereas, with a 7-horse engine, 
with from 50 Ib. to 60 Ib. steam pressure three acres of work 
to the same depth can be accomplished. By the aid of 
steam one of the foulest farms in Herts was brought, in 
four years, into the cleanly condition of a well-kept garden. 
The whole of it was ploughed and subsoiled by steam to a 
depth of from l4in. to 16in. Twenty horses were 
formerly kept on the farm, but the number is now re- 
duced to ten, and a considerably smaller number it is ex- 
pected will suffice as auxiliaries to a 14-horse Fowler en- 
gine and tackle. On one farm the work actually done in 
a year by steam power cost £184, whereas had twelve 
horses been employed to work the same land—731 
acres—the cost, at £46 13s. per horse would have been 
£560. The cost of work in the various detailed reports is 
not uniform, but the following may be taken as about the 
average:—Subsoiling, 15in. deep, 9s. 8d. per acre; digging 
llin. deep, 6s. 8d.; ploughing, 9in. deep, 4s. 10d.; cultiva- 
ting, 10in., 2s. 9d. The number of days’ work in the 
year are also various, according to circumstances; but all 
the owners or hirers of steam tackle are at one in claiming 
for it the merit that it enables them to keep at the head, 








and never drives them to the tail of their work, and affords | 
the ready means of doing the work quickly in the nick of | 


time. With tillage by horse power it is often impossible 
to say when four teams will finish a 20-acre field; with 
steam the time can ~ * stated to an hour, and the work, 
which should be sin. meous, is also hastened with great 
advantage by this ce.crity. There is also a remarkable 
uniformity in the evidence as to the improved quality and 
increased quantity of the crops produced by steam cultiva- 
tion. In almost every instance where steam has been in- 
troduced the dead fallow course has been abandoned, and 
an extra crop of Italian rye grass, tares, or roots, taken in 
its stead. In numerous instances the mellow, crumbly, 
friable condition into which the land can be brought by 
steam cultivation, has enabled the farmer to grow excellent 
root crops where they could never before be produced. [n- 
creased root crops increase provision for stock, the pro- 
duction of manure, the enrichment of the farm, and the 
improvement of all the crops grown upon it. In some in- 
stances the grain crops are increased in quantity by four 
bushels an acre, and in quality by 2s. a quarter in value. 
On one farm 700 sheep were found where 250 only could 
be kept when the farm was under horse-power tillage; 
500, however, is the usual average number, and the double 
number is amply provided for by the crop of roots instead 
of fallow, and by the general increase in the productive- 
ness of the farm. This farmer states that he “has 150 
acres of roots where they were never grown before, and 
that he has never lost a crop since he adopted steam. His 
work is never in arrear.” 

The deep tillage, possible only by steam power, effects a 
highly beneficial change in the texture of the soil, imparts 
additional efficiency to drainage works, adds to the ferti- 
lising power of the manure applied, and stimulates he 
growth of all crops. The reports abound in ste*ements 
supporting these allegations. Numerous strikiag illustra- 
tions are also given of the facilities with which the foulest 
land can be cleaned by steam cultivation. One farmer 
gave his steam apparatus credit for £150 in cleaning a 40- 
acre field which yielded an excellent crop instead of a “ mat 
of twitch,” as it would have done had it been worked by 
horses in the old-fashioned manner. This farmer warmly 
advocates steam tillage as a quick and efficient means of 
doing the work when dry. He has no horses on the land 
from Christmas to March. 

One of the most interesting of the detailed reports is that 
relating to Messrs. J. and F. Howards’ Britannia Farms at 
Bedford, where the book-keeping in relation to the costs of 
the farm seems to be an excellent model, and the ma- 
chinery employed and the farming processes as near 
perfection as possible. Touching work done and expenses 
Messrs. Howard’s farm manager furnishes the return for 
three years:— 

Cultivated by steam 2751 acres 
99 for neighbours 300 ,, 
Harrowed by steam, 535 acres, 
equivalent to cultivating half, 267 ,, 


For three years 3318 ,, 

“Expenses for rope, repairs, and renewal of wearing 
parts, £33 per annum, or 7d. per acre; interest at 
5 per cent. on £540 = £80, or 6d. per acre; deprecia- 
tion at 5 per cent. on the main portion of the engine 
and apparatus, excluding rope and wearing parts, say upon 
£440, £66 in three years, or 43d. per acre; repairs, interest, 
and depreciation, 1s. 6d. per acre.” The total outlay per 
day is £2 4s, 7d., or a fraction over 4s. per acre, including 
the above items. When at work on heavy clay soil, Messrs. 
Howard’s cultivator, taking 3ft. breadth, smashing up 
the land to a depth of Gin. to 8in., and travelling at the 
rate of about three miles an hour, has constantly on the 
move from 6 ewt. to 8 ewt. of soil; which requires a pres- 
sure of 80 Ib, in the double cylinder 10-horse power engine. 
The ordinary average of work is six to eight acres a day, 
—including removals of the apparatus—stirred from 6in. 
to as much as 10in. deep; the steam working at a pres- 
sure of from 50 Ib. to 70 lb.; coal consumed, from 9 cwt. 
to 13 cwt. 

The construction and use of steam cultivating machinery 
are now past the probationary state. The parts of the appa- 
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ratus on which the fabricators are required to concentrate 
their attention with a view to lessening cost for tear and 
wear are now brought within a very narrow conipass, 
Improved steel wire ropes, Maore durable rope porters, and 
provision of double snatch-blocks are required. “ The great 
loss has been with the travelling parts of the engine, especi- 
ally the clip-drum.” These are the main points requiring 
attention. One intelligent farmer also urges the value of 
copper fire-boxes and brass tubes, as sent out with some of 
Ransome’s engines. In one of these, which has been in con- 
stant work since 1857 withoutany repair, “the tubes and fire- 
box are as good as they were when they came from the 
Orwell Works.” In some instances the costs for repairs at 
the commencement were “ frightful ;” smashes, breakages, 
and serious delays being of almost daily occurrence. Now, 
in a majority of cases, when farmers and their men have 
become familiarised with tle use of the steam apparatus, the 
repairs are trifling, and breaks and delays of rare occur- 
rence. The wear and tear of rope is the principal item, 
and that is an ascertained proportion within the margin of 
from 6d. to 9d. an acre on the work done. In almost all 
cases the portable engines perform other important labour 
on the farms to the saving of horse-flesh, such as thrash- 
ing, chaff-cutting, grinding, and driving a saw-mill. The 
instances are rare in which steam cultivating machinery 
has been employed in which the number of horses kept 
has not been much reduced, in some instances to less than 
half the former number. The displacement of the horses 
effects a saving of about £44 per annum each, which in 
many cases is more than a set-off against the cost of the 
machinery. For in the cases where the number of horses has 
not been materially reduced some of them are kept as 
brood mares, and the cost for the keep of all is greatly 
lessened from their diminished work. Among the illustra- 
tions of the numbers of horses reduced we find the follow- 
ing, along with many others, which are taken in the order in 
which they occur :—Horses reduced from 16 to 9, 14 to 10, 
28 to 18, 18 to 12, 40 to 34, 35 to 20, 18 to 12, 26 to 20, 17 
to 12, 10 to 7, 16 to 12, 15 to 10, 20 to 14, &c. One farm 
bore the addition of 225 acres without increasing the 
number of horses. The engines employed range from 
8-horse to 14-horse power, and are supplied, with the other 
apparatus, for the greater part by Howards, Ransomes, 
Fowler, and Smith. The quantity of work done in a 
day varies, of course, according to the depth of the work 
and the nature of the soil, being from four and a-half for 
dee)» work to as much as twenty acres for light scarifying. 
\ 12-horse engine will subsoil two and a-half acres 16in. 
deep ina day, 2 10-horse engine will acc omplish five acres 
aday 12in. deep, or eight acres Sin. deep. The cost of 
culture also of course varies with the nature of the opera- 
tion, the character of the soil, and the price of coal— 


“Derby Hard,” “Gawber Hall,” “ Hucknal Hard,” 
‘Langley Hard,” &c., the prices of which, in most 
instances, range from l4s, to 17s. per ton at home. The 


consumption of a 10-horse engine appears to be about 
15 ewt. per day. Full details upon these and many other 
points are given in the reports. A perusal of these valu- 
able documents cannot but excite surprise that the pro- 
gress of steam cultivation has been so slow. The hin- 
drances are being abated; some that remain are to be 
lamented, and one of them almost excites indignation. 
Among the farmers’ objections are timidity and distrust of 
their power to manage the machinery, inability to meet 
the first outlay, doubt as to the possibility of reducing the 
number of horses, and insecurity of tenure. Among the 
objections of some landlords are, that steam cultivation 
necessitates the grubbing up of the vermin-filled banks 
and bird-infested scrub which divide the small enclosures 
in which the steam plough cannot be employed with ad- 
vantage; that it would cause the removal of obstructive 
timber, and go far to extirpate the game, which must be 
preserved at any cost. It is to be hoped that the reports 
will do much to abate and remove some of these objections, 
and givea great impetus to the steam cultivator, which has 
abundantly proved its title to the designation of the “ Far- 
mer’s Friend.” 





ON THE MACHINERY FOR BORING ARTESIAN 
WELLS.* 
By M. Dru, of Paris. 

THE author commenced by stating that the artesian wells at 
present sunk in the Paris basin of the tertiary formation range in 
size generally from about Sin. down to 2in. diameter, with a depth 
of about 350ft. to 350ft. The bore-hole is usually lined with 
copper, in order to make the wells water-tight and bring the water 
to the surface without loss. These works frequently present con- 
siderable difficulties in their execution, from the frequent changes 
in the nature of the soil passed through, and from the impedi- 
ments that are so often encountered in driving the tubes through 
the beds of sand and clay. Borings of a much larger size are now 
in process of execution in Paris for the purpose of bringing to the 
surface a large supply of the artesian waters, whose existence has 
been proved by the well at Grenelle of 3/in. diameter that was 
sunk in 1841, and the subsequent one of 2jin. diameter sunk at 
Passy in 1861. Each of these two artesian wells required six or seven 
years’ work for its completion. A large artesian well is now being 
constructed by M. Dru, at Butte aux Cailles, for the supply of the 
city of Paris, which is intended to be carried down through the 
green sand to a depth of 2600ft. or 2900ft. The boring is at pre- 
sent 490ft. deep, and its diameter is as large as 3ft. 1lin. 

During the iast two years and a-half the writer had also been 
sinking a similar well of lft. 7in. diameter for supplying the sugar 
refinery of M. Say, in Paris; this well is now 1570ft. deep, and it 
is expected that the water-bearing strata will be reached at a depth 
of about 1800ft. 

For the smaller wells hand-boring tools are in use, but these are 
limited to borings of inconsiderable depth and small diameter. 
For borings of the diameter of these large wells it is necessary to 
make use of special tools, worked entirely by steam power; and in 
some cases of sinking mine shafts, tools of as large a diameter as 
l4ft. 9in. have been used. The boring is effected by a rotary 
motion in the case of the small diameters; but in borings of a 
large diameter and corsiderable depth percussive action alone is 
employed, which is effected by raising the tool and letting it fall 
with successive strokes. 

M. Dru illustrated the apparatus he employed in boring the 
large wells that have been mentioned by diagrams drawn to a scale 
of one-thirtieth size. Theboringrod issuspended from the outerend 
of a working beam, which is made of timber hooped withiron, work- 
ing upon a middle bearing, and is connected at the inner end to a 
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vertical steam cylinder of 10in. diameter and 39in. stroke. The 
stroke of the boring-rod is reduced to 22in., by the inner end of 
the beam being made longer than the outer end, serving as a partial 
counterbalance for the weight of the boring rod. . 

The steam cylinder is single-acting, being used only to lift the 
boring-rod at each stroke, and the rod is lowered again by releasing 
the steam from the top side of the piston; the stroke is limited by 
timber one both below and above the end of the working beam. 
A friction break is applied to the drum to regulate the rate of 
lowering the boring-rod. 

M. Dru went on to say that the boring tool is the part of most 
importance in the apparatus, and the one that has involved most 
difficulty in maturing its construction. The points to be aimed at 
in this are--simplicity of construction and repairs, the greatest 
force of blow possible for each unit of striking surface, and 
freedom from liability to get turned aside and choked. 

The tool used in small borings is a single chisel, but for the larg® 
borings it is found best to divide the tool face into separate chisels, 
each of convenient size and weight for forging, but keeping all the 
chisels in a straight line, whereby the extent of striking surface is 
reduced, and the tool is rendered less liable to be turned aside by 
meeting a hard portion of flint on a single — of the striking 
edge, which would diminish the effect of the blow. 

If the whole length of the boring-rod were allowed to fal! 
suddenly to the bottom of a large bore-hole at each stroke, fre- 
quent breakages would occur; and it is therefore found requisite 
to arrange for the tool to be detached from the boring-rod ata fixed 


point in each stroke, and this has led to the general adoption of | 


free-falling tools. There have been several contrivances for effect- 
ing this object, and M. Dru described and illustrated his plan of 
self-acting free-falling tool. This tool consists of four principal 
pieces—a hook, a ¢ itch, a pawl, and a disengaging rod. The hook 
has the chisels fixed in its lower end, and slides between two 
vertical sides of a box, which is screwed to the lower end of the 
boring-rod; and the catch works in the same space upon a centre 
yin fixed in the box, so that the tool is lifted by the rod when 
etme on the catch. The pawl at the same time being opposite 
the tail end of the catch secures it from getting unhooked froin the 
tool; but this pawl is centred in a separate sliding hoop forming 
the top of the disengaging rod, which slides freely up and down 
within a fixed distance upon the boring-rod, being carried by two 
guides outside the box of the boring-rod, and the hoop rests upon 
the upper one of these guides. In lowering the boring-rod the 
disengaging rod reaches the bottom of the bore-hole first, and 
then being stopped prevents the pawl from descending any lower, 
and causes the inclined back of the catch to slide down past the 
awl, forcing the catch out of the hook, and thus allowing the 
tool to fall freely and strike its blow; and this height of fall of 
the tool will always be the same, being determined only by the 
length of the disengaging rod. 

As the boring-rod continues to be lowered to the bottom of the 
hole the catch falls back into its original position, and engages 
with the hook ready for lifting the tool in the next stroke. 


The boring-rods employed are of two kinds, wrought iron and | 


wood. The wood for the rods requires to be carefully selected, 
and care has to be taken to choose the timber from the thick part 
of the tree, and not the toppings; and in France Lorraine or 
Vosges deals are preferred. 

The boring-rods, whether of wood or iron, are screwed together 
either by solid sockets or with separate collars. The boring-rod is 
guided in the lower part of the larger diameter of the hole by a 
lantern, consisting of four vertical iron bars curved in at both 
ends, where they are secured by movable sockets upon the boring- 
rod, and fixed by a nut at the top; these bars admit of being 
readily adjusted to any required diameter. In raising up or 
letting down the boring-rod two lengths of about 30ft. each are 
detached or added at once, and a few shorter rods of different 
lengths are used to make up the exact length required. The 
coupling screw by which the boring-rod is connected to the work- 
ing beam serves to complete the adjustment of length; this is 
turned by a cross bar, aud then secured by a cross pin through 
the screw. 

In ordinary work breakages of the boring-rod generally take 





HER MAJESTY’S SHIP NYMPH. 

On the 22nd ult. her Majesty’s ship Nymph proceeded down 
the river to the measured mile at the Maplin for her official trial. 
The vessel is of that class known as the Amazon class, and is 187ft. 
long between perpendiculars, 32ft. breadth of beam, and 1081 tons 
builders’ measurement. She is fitted with three cylinder expan- 





| place in the iron, and more particularly at the part screwed, as | 


| that is the weakest part. In the case of breakages of the rods 
| occurring, the tools usually employed for picking up the broken 
| ends are a conical screwed socket and aclaw. Tools with nippers 
are sometimes used in large borings, as it is not advisable to sub- 
ject the rods to a twist. 

In boring through chalk, as in the case of the wells in the Paris 
basin, M. Dru stated that the hole is first made of about half the 


THE EXPLOSIONS OF POWDER MAGAZINES— 
INVESTIGATION OF THE LAWS OF THEIR 
DESTRUCTIVE EFFECTS. 


| SHortiy after the destructive explosion of the maga- 


| final diameter for 60ft. to 90ft. depth, and it is then enlarged to | 


| the full diameter by using a larger tool. This is done for con- 


venience of working, for if the whole area were acted upon at | 


| once it would involve crushing all the flints in the chalk; but by 

ae a scoop in the advanced hole the flints that are detached 
| by the blows of the tool are received there without getting broken 
| during the working of the second larger tool. When the boring 
| tool has detached a sufficient quantity of material, the boring-rod 
is drawn up by means of the drum and rope worked by the steam 
engine; a scoop is then lowered into the bore-hole by a wire rope 
from another drum, and the scoop is then drawn up again with 
the excavated material. This scoop consists of a rivetted iron 
cylinder, with a handle at the top that can either be screwed to 
the boring-rod or attached to the wire rope; and the bottom is 
| closed by a large valve opening inwards. On lowering this 
cylinder to the bottom of the bore-hole the valve opens and the 


| loose material enters the cylinder, where it is retained by the | 


closing of the valve, whilst the cylinder is drawn up to the surface. 
The resistance experienced in boring through different strata is 

| very various, and some rocks passed through are so hard that with 
1200 blows per day of the boring tool, weighing nearly 10 cwt., 
with 19in. height of fall, the bore-hole was advanced only 3in. to 
4in. per day. 

As the opposite case, strata of running sand have been met with 

so wet that a slight movement of the rod at the bottom of the 
| hole was sufficient to make the sand rise 30ft. to 40ft. in the bore- 

hole. In these cases the writer has adopted the Chinese method 

of effecting a speedy clearance, by means of a scoop closed by a 

large ball clack at the bottom and suspended by a rope, to which 

a vertical movement is given; and each time the scoop falls upon 
| the sand a portion of this is forced up into the scoop and retained 
| there by the ball valve. 

M. Dru concluded his interesting paper by pointing out that an 
artesian well is always some time in settling down to its perma- 
nent working state, and when the water first reaches the surface 
it undergoes considerable fiuctuations, being charged from time to 
time with the substances at the bottom of the bore-hole. The 
velocity of the flow of water from the artesian wells varies con- 
siderably, and the following are some examples of the delivery at 
the surface by those already completed in the Paris basin :— 


Diameter Gallons Velocity of 
| of bore-hole. delivered discharge. 
nches, per minute. Feet per minute. 
St. Denis 2°28 oe ee 29 . oe 161 
Elbeuf .. ee 205 °- es 65 ee 222 
Stains .. os oe 295 ee ee 176 AY 
Grenelle.. .. 374 ° ee 44 oe ee 993 


Borings of large diameter for mines or other shafts are also 
| sunk by means of the same description of boring tools, only con- 
siderably increased in size, extending up to as much as 14ft. 
diameter. The well is then lined with cast iron or wrought iron 
tubbing for the purpose of making it water-tight; and a special 
| contrivance has been adopted for making a water-tight joint 
between the tubbing and the bottom of the well, or with another 
portion of tubbing previously lowered down. This is done by a 
stuffing-box, which contains a packing of moss. The upper por- 


tion of the tubbing is drawn down to the lower portion by the | 


tightening screws, so as to compress the moss packing when the 
weight is not sufficient for the purpose. A space is left between 
the tubbing and the side of the well to adinit of the passage of the 
stuffing-box flange, and also for running in concrete for the com- 
pletion of the operation. The joint is thus simply made by 
pressing out the moss packing against the sides of the well: and 
this material, being easily compressible and not liable to decay 
under water, is found to make a very satisfactory and durable 
joint. 


lating pumps are double-acting plunger pumps worked direct from 
the piston. The engine platform is placed between the condensers, 
and the engineer, while standing on the platform, has all the 
working parts cf the engine in view and in reach: There are four 
boilers of the usual Admiralty size, having 210 square feet of grate 
surface and 5700 square feet of tube and fire surface; there are in 
all twelve furnaces, 5ft. 3in. long by 3ft. 4in. wide, and the boilers 
are fitted with 1272 brass tubes, 24in. dia- 
meter outside and 5ft. 10in. long. Each pair 
| of boilers has a superheating apparatus fixed 
——™/ in the boiler uptakes immediately above the 
mouths of the tubes; the superheaters are com- 
posed of flattened tubes, as patented by the 
late Mr. Field. The screw propeller is a 
two-bladed Griffiths’ screws of 15ft. diameter, 
and was set at the trial at a pitch of 15ft. 
The vessel was under the charge of Captain 
Dutton. Messrs. Henwood and Patridge 
attended from Woolwich Dockyard on the 
part of the Admiralty; the engines being 
under the charge of Mr. Warriner on behalf 





of Messrs. Maudslay. 

The vessel is quite completed, having all 
her guns on board and 215 tons of coal in the 
bunkers. The draught of water was 13ft. 
forward and 17ft. aft, giving a mean draught 








of 15ft. During the trial the force of the 
= wind was four to five. The results were as 
\ follows : 
Revolutions. Speed. 
Full power Ist mile.. .. 95°5 .. 13°953 knots. 
” Md 4p oo of O87 .. LINZ ,, 
ae 3rd, ef «- 1007... 14°286 ,, 
a 4th 45 o« eo 98° oe 31321 
” Sth » o2 of 1007... 4173 ,, 
” Cth » co « ® -» 11°465 
Giving a mean speed of 12°75 knots. 
Revolutions. Speed. 
Half boiler power Ist mile.. .. 81 .. I1°613 
” 2nd 4, oe o SI 2. 9917 
” Srd iy ce co BIS .. 12°329 


” 4th 4, +. .. 79% 
Giving a mean speed of 10°941 knots. 








sive engines of 3000 nominal horse power, on the plan patented by 
Mr. Sells, and manufactured by Messrs. Maudslay, Sons, and 
Field; they are similar in all respects to those fitted by the same 
makers in her Majesty's ship Vestal, an account of the trial of 
which ship appeared in THE ENGINEER. The cylinders are 5din. 
in diameter, with a stroke of 2ft. Gin., and are entirely cased with 
steam and work with a pressure of 301b. per square inch. The 
steam is shut off by the slide valves at from one-third to one-sixth 
of the stroke without the intervention of separate expansion 
valves. Two sets of indicator figures taken at the two extreme 
grades of expansion are annexed; the two at one-sixth cut-off 
being taken when the engines were working at half boiler power. 
There are two surface condensers fitted with inclined copper tubes 
fixed into the end tube-plates with small stuffing-boxes, as originally 
introduced by Samuel Hall. The condensers have together 4968 
tubes 6ft. Gin. long and jin. diameter inside. The cold-water circu- 


These results were considered as highly 
satisfactory, the speed being more than half 
a knot in excess of that obtained in the 
Amazon; in both cases, and under similar cir- 
cumstances, it is, however, not quite so high 
as that obtained in the Vestal, which vessel 
attained a speed of 12°813 knots; this slight 

decrease in the speed may be accounted for by the loss consequent 

upon the adoption of the two-bladed Griffiths screw, from its great 
| increase of slip over the four-bladed screws, the Vestal being fitted 
with the latter. Another evil, consequent upon the adoption of 
the two-bladed screws, was the very much increased vibration of 
the stern of the vessel over that observed in the Vestal, though it 
was not more than might have been expected from the working of 
a two-bladed screw of its size at the speed of nearly 100 revolutions 
per minute. The indicated horse-power, when working full power, 
was 2078 horses, or nearly seven times; this is « little below that 
obtained in the Vestal, which was 2139, but is considerably above 
the proportion obtained by other engines of the new type adopted 
by the Admiralty, with a single exception, while the entire 
absence of vibration in the engine-room is another proof how well 
this description of engine is adapted for securing the comfort of 
those on board as well as for working with great economy, 








zines at Erith, which took place in 1864, a commission of 
engineers and artillery officers was formed to examine 
generally into the state of the storage of gunpowder in the 
public and private magazines of Great Britain, having spe- 
cial reference to the degree of danger then involved to 
surrounding property—te consider the then recent case of 
explosion at Erith in its causes and effects, having in view 
the immensely greater mass of powder stored at Pur- 
fleet, lower down the Thames, and generally with a view 
to examine such questions as might arise in the progress 
of the inquiry as to the best possible construction of pow- 
der magazines with a view to safety; and to suggest such 
improvements, if any, in their construction and in the 
methodsof storage, handling, &c., of the powder, as mightap- 
pear to present the assurance of greater safety from acci- 
dental explosion of the powder itself, and to surrounding 
persons and property from the effects of its explosion, 
should such still occur. 

Over this commission General Sir Jno. F. Burgoyne, 
G.C.B., R.E., Inspector General of Fortifications, pre- 
sided. 

One of the earliest subjects of engineering entered upon 
was to decide what was the abstract science, so to say, of 
the subject; in other words to settle what were the rela- 
tions to the mass of powder exploded, and to the distance 
of an object from the focus of explosion of the destructive 
effects produced, and what was the law of the decay of the 
shock of explosion with increase of distance. 

As in so many other instances which military know- 
ledge, shall we say, or ignorance, has presented, it was 
found that military literature in English, at least, if in any 
other language, was a blank upon the subject; that though 
gunpowder had been stored for four hundred years for the 
use of the armies of all Europe in thousands of places, no 
one had thought it worth while to acquire any exact know- 
ledge, or worthy the name of being of a scientific character, 
as to what amount or sort of mischief lay perdu, and might 
be called forth by accident at any time. Upon the very 
threshold of the inquiry—then for the first time started on 


| this point of military science— it was found that doctors 





ditfered. Certain military engineers and certain civil pro- 
fessors at first held that the law of decay of the explosive 
force of a fixed magazine was that the explosive force at 
different distances from the seat of explosion varied in- 
versely as the cube of the distance, and to this, as we 
have understood, there was no dissent at the time. 

Shortly after Sir John F. Burgoyne requested to have 
Mr. Mallet’s views upon the subject, as one who had not 
only given his attention to gunpowder and artillery sub- 
jects, but had also studied those of wave motion in relation 
to Leismology, and therefore those of such undulatory and 
other movements as are produced by great explosions of 
gunpowder, and which do, in fact, produce artificial earth- 
quakes amongst their other effects, though upon a small 
scale as compared with those grand phenomena as they 
occur in nature. 

Resulting from this Mr. Mallet addressed to Sir Jno. F. 
Burgoyne the report upon the subject which we have had 
placed at our disposal for printing in our present impres- 
8100. 

We are in a position to state that the law of decay as 
therein enunciated has, since the date of the report, been 
examined into by one of the most eminent mathematicians 
of this or any other country, to whom the report was sub- 
mitted, and who has expressed his own concurrence in the 
enunciation of it given by the author of that report. We 
hope to be enabled at a future time to follow up the 
oa lication of this report by some further communications 
of the author, in which he has embraced views of con- 
siderable novelty, and, we believe, of great practical im- 
portance as to the principles and details of construction of 
magazines themselves, such as shall ensure the minimum 
amount of destruction or injury to surrounding objects in 
the event of their accidental explosion. 


Westminster, 27th March, 1865. 
General Sir John F. Burgoyne, Bart., G.C.B., Inspector- 
General of Fortifications, War-office, London. 

Sir John,—In reference to the inquiries you have done me 
the honour of making, as to the effects of the explosion of large 
masses of gunpowder in relation to the mass, and to distance 
from the centre of explosion, I beg to submit the following as in 
some degree expressing my views upon the subject. 

In considering the explosion of a large mass of gunpowder, 
such as that of a magazine, three distinct phenomena or classes 
of effect must be viewed separately, viz.: 

1. The direct effect of the explosion itself, which is limited 
within a comparatively small area. 

2. The indirect effect of the explosion in destroying or over- 
throwing objects beyond the range of explosion. 

3. The missile effect, or the conditions under which fragments 
of solid bodies around the focus of explosion are projected, 

These three classes of effects have also certain mutual relations 
to be considered. Having examined the laws governing those 
effects we shall be enabled to deduce 

1. Their increase, due to increased quantity of gunpowder 
exploded. 

2. Their decrease, due to increased distance from the focus of 
explosion. 

And, lastly, be in a position to consider by what methods of 
construction the eflects of magazine explosion may be rendered 
as little disastrous as possible. 

A magazine may be either afloat or on shore, é.e., the powder 
may be viewed as situated either upon the surface of a plain of 
water, or upon that of a plain of land, consisting of the various 
materials forming the surface of our planet, and varying from 
solid rock to incoherent earth or sand. 

In either case the mass of gunpowder contained in a large 
magazine is so great in relation to that ef the materials of the 
magazine itself, and to their capability of resistance, that the 
powder may be viewed practically as fired unconfined. 

The effects of the explosion will differ with the form and com- 
pactness of the mass of powder, the mean altitude of the mass 
above the plain, and the rapidity of its ignition. 

In the first instance we shall, however, assume the powder 
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situated at a single point at the level of the plain, or in a sphere 
whose centre of gravity is in that plane, and that no sensible 
interval elapses between the instant of ignition and the explosion 
of the whole mass. 

We may assume likewise, with Hutton, Robins, and others, 
that the gases generated at the instant of explosion, when reduced 
to mean barometric pressure, are in volume 2000 times that of 
the powder fired, and that the velocity of expansion of these 
gases isfrom 4700 to 7000ft. per second, the heat generated at the 
instant of explosion being, in large masses, probably as much as 
2500 deg. Fah. 

The explosion, therefore, of a sphere of gunpowder whose 
volume is = V = 1, if fired in free space may be viewed as equi- 
valent to the sudden creation around that sphere as centre, of a 
new sphere of gaseous matter, which at the instant has a volume 
= 2009 V at the density of the atmosphere. 

The radius of this sphere will thus be, to that of the original 


sphere of powder as 5 2000 : 1, and it may be called the sphere 


of explosion. Within this sphere any obstacle or opposing body, 
such as the surrounding atmosphere, will be struck by the 
gaseous particles moving radially outwards with a mean velocity 
= v of, we will assume, 5000ft. per second. 

As a cubic foot of gunpowder weighs about 58 lb., and as the 
density and tension of the gases may be viewed as inversely as 
their volume, each cubic foot of gases at mean density will weigh 





2x spos = 0°058 lb., and the work stored up in each such 
unit volume of gas, or half its vis viva, is 


1 ft. 
0058 x v? _ 0°058 x 25,000,000 
2 eat 2 a 
= 162-500 foot-pounds. At the surface of the sphere of explo- 
sion this is obviously = 0. 

From the great velocity of expansion it seems most probable 
that the whole sphere of explosion is almost, if not altogether, 
simultaneously filled by the fash or fame of the fired powder, 
and, on the other hand, no reason can be assigned why the flash 
should extend beyond this sphere. If this be so, it would follow 
that the range of flash, and therefore the limits of direct ignition 
of other powder by the flash, will vary as 3 7 2000 V, that is as 


the cube root of the spherical volume of the powder exploded 
and perfectly burnt at the focus. 

Practically, however, it is probable that the explosion at the 
focus may project portions of unfired powder outside the sphere 
of explosion which may carry ignition to greater distances. 

Whether the mass of powder be situated upon an aqueous or 
a terrestrial plain, the immediate effect of the explosion is to 
excavate a crater in the plane, the form of which will approach 
that of a paraboloid, with a section having a very great hori- 
zontal ordinate in relation to its vertical absciss. 

In comparatively incoherent material, such as earth or sand, 
the contents of the crater chiefly depends upon the specific 
gravity of the material removed. The content of the (momen- 
tary) crater in water will therefore be greater than in any plain 
on land in the ratio of 

05 w y*x.: A0°5 wr yx. 
A being the specific gravity of the material of the plain com- 
pared with water as unity, y being the horizontal ordinate (which 
will be always greater than the radius of the sphere of explosion, 
and z the absciss of the paraboloids section vertically through 
the axis. 

The work of the powder is divided between the excavation of 
this crater, whether on land or water, and the sudden displace- 
ment of a certain volume of air by the liberated gases, and the 
result of the impulse at the focus is to originate a pulse or 
elastic wave or waves starting from this point. If the magazine 
be afloat there are generated in the water— 

1. An elastic wave of compression, which is propagated through 
the water in all directions at a rate nearly the same as that of 
sound in that medium, or at about the velocity of 4700ft. per 
second. This wave is very analogous to the shock of earthquake 
felt at sea. 

2. A surface wave of translation, a great ring-shaped (in plan) 
billow or wave, which travels outwards from the watery crater 
(like the circles on a pond into which a stone is dropped), with a 
velocity dependent upon its length (4), and upon the depth of 
the water on the surface of which it traverses—the size or volume 
of this wave depending upon that of the crater blown out. This 
wave is analogous to the “ great sea wave” which rolls upon the 
shores of earthquake regions occasionally. 

If the magazine be on land there is also generated by the 
impulse of explosion an elastic wave propagated through the 
ground, and very analogous to the wave of earthquake shock. 
The velocity of transit or of propagation outwards from the 
focus of this wave depends upon the density and modulus of 
elasticity of the materials constituting the ground. The velocity 
of the wave itselfi—i.e., of the wave particle—depends upon these 
and upon the mass of the powder fired, z.e., upon the originating 
impulse. 

This wave, which we may call the wave of explosion shock, 
may throw down buildings or other objects standing on the 
ground, the latter being suddenly moved forward and backward, 
and upward and downward beneath them, and the power of 
overthrow, as well as the resistance to being overthrown pre- 
sented by buildings or other objects of given form and construc- 
tion, may be calculated by the same formule as I have applied 
to analogous cases of natural earthquake shock, for which I may 
refer to my “Report to the Royal Society upon the Great Nea- 
politan Earthquake of 1857.” 

Except within a very limited area around the focus, I do not 
imagine that this wave of shock through the earth will be likely, 
even in the case of the largest magazines, to do much damage to 
buildings, &c.; for, first, the impulse of the explosion is so rapid 
that much the greater part of its work in the earth is expended 
in excavating a crater, z.e., there is not time for the production 
of a large wave of explosion shock in the earth, the impulse being 
given with a velocity of probably 5000ft. per second or more, 
while the earth upon which magazines usually stand does not 
transmit the wave or pulse generated by it at a rate greater than 
from 800ft. to 900ft. per second; and, secondly, as the focus of 
explosion is upon the surface of the ground, the transversal 
vibration of the shock wave will be those of largest ampli- 
tude, and these have, in this case, much smaller overthrowing 
power upon buildings than the normal vibration. 

“« A wave of shock whose wave particle in its normal vibration 
has a maximum velocity as low as even 5ft. or 6ft. per second, 
has been found sufficient in natural earthquake to throw down 
common rubble stone or middling built brick buildings. It 
would far exceed the limit of this communication, however, to 
ue this branch of the subject into the numerous conditions 

or inquiry which it suggests. 

The chief points of practical importance are, perhaps, that, 
first, the destructive power in the overturning of buildings as 
due to the vibration of the ground in cases of explosion, is ceteris 
paribus, directly proportionate to the mass of gunpowder ex- 














ploded; secondly, outside a certain zone round the point of 
explosion within the breadth of which zone all around, the 
overturning power will be a maximum—zi.e., greater than either 
just within or just without that zone—the power of overthrow 
will vary inversely as the distance or radius on the surface from 
the place of explosion. 

So far we have treated only of the effects of the explosion in 
giving motion to the solid or liquid material of the earth, which 
sustains the magazine. Whether this last be upon water or on 
land, a large proportion of the work of the explosion is expended | 
in the air around. The movements of this we now proceed to 
consider. 

Bearing inmind what has been already stated, that the explosion 
at one point of a mass of powder may be regarded as equivalent 
to the sudden creation of a sphere of elastic gases equal at atmo- 
spheric density to about 2000 times the volume of the powder | 
exploded; this sudden expansion radially in all directions produces 
a blow or pulse upon the surrounding air, compressing it outwards, 
the compressing force being relieved directly after the explosion. 
This is propagated outwards in all free directions in spherical, | 
or occasionally spheroidal or ellipsoidal shells or waves. These 
are transmitted outward with a uniform velocity of transit, but 
with a continually decreasing range of oscillation or amplitude of 
wave, as the distance from the point of explosion increases. 

Let M represent in volume and position the mass of powder 
(assumed spherical) in an indefinite elastic medium (air). The 
gases produced by the explosion expand into the sphere whose 


| atmospheric medium, and upon 


intensity, \ the amplitude, a the velocity of propagation (which 
in air, i.c., in the case before us, is upwards of 1140ft. per second 
for large impulses, as Mr. Earnshaw’s investigations, supported 
by my own experiments on the transit rate of shock produced 
by the large explosions of powder in the Holyhead quarries 
concur in indicating), x the absciss, and ¢ the time. : 

This velocity of propagation a is constant, or nearly so, for 
the same medium, but the amplitude of the wave’s oscillation, ag 
we have seen, diminishes inversely as R*. As the power of 
demolition of the wave depends, for the unit of surface of a given 
object, upon A the density of the e 5 


a? and A, so if we have once de- 
termined experimentally that 
power, whether it be to over- 
throw a tower, or only to break 
a window, for a unit in surface 
in weight, and in distance R we 
can afterwards calculate the same 
for any greater or less quantity of 
powder, and for any greater or 
less radial distance from thefocus _"/ 
of its explosion. Us 
The value of A to produce over-  /% | 
throw will vary with the form of 1 
the object. For example, if A, B, E, F, (Fig. 3) be a block of stoneor 
wall, resting on the base FE F, and exposed to the impulse of the 
aerial wave in the direction p to 0, 
the relation of A to the rate of con- 
stant propagation of the wave and 
to the maximum velocity of the 
wave particle, must be such that 
during the time the wave is pres. 
sing, in its anterior phase, upon the 
surface B, F, of the wall, it shall have 
impressed such a velocity upon the 
centre of gravity c of the mass as 
shall have carried it through the 
angle =a, ¢, d ; for otherwise, though 











radius is Ms at the Instant when the density is equal to that of | 
the medium—here equal to the barometric pressure. The 
sphere whose radius is Ms, measures the volume of the wave 
throughout its entire transit. For the mass of elastic matter in 
motion, simultaneously at any moment after the explosion, must, | 
in accordance with the general mechanical law of the conservation 
of vis viva, be constant, and equal to that of the original gene- | 
rating sphere M s, to whose cubic area at any given point of 
density } of the contained elastic fluid, that of every subsequent 
spherical shell must be equal also, at the instant of equal density, 
or for equal value of 8. | 
The wave, consisting of one normal and two transversal vibra- 
tions, moves them outwards in the successive spherical couches 
S-1— 1-2 —2-3—.... 6-7 — 7-8, &. &., and at each radial 
distance 1,-2, 3, ....7, 8, &c., the elastic fluid at the 
spherical surface of the wave has the same density as at S. In 
other words, those imaginary spheres, whose sections the circles 
,2,3,.... 6, 7,8, &., represent, are taken at the same phase 
of the elastic wave in its transit outwards, The surfaces of those 
successive spherical shells increase in the ratio of R?, and as the 
whole amount of motion is spread over this increasing surface, so 
the intensity of movement at any point in the surface decreases 
as R?; so that the shock of the elastic wave of air putin motion | 
by the explosion, upon opposing objects, or its energy of over- | 
turning or demolishing them at every point around, varies as | 


z , or is inversely as the square of the distance from the focus. 





This may be made obvious to the eye by the diagram No. 2, 
where O is the focus of explosion—the elastic wave of impulse 
of which propagated outwards—within the radii SS', and S" S"', 
being a portion of the whole sphere, is received, we will suppose, 
by a screen A of a yard square at a distance = 1 from the focus. 
Another screen B, placed at the distance = 2, will have a sur- 
face of four square yards; and a third screen C, placed at the 
distance = 3, will have a surface of nine square yards. But 
it is obvious that as the forces, of whatever sort, radiating from 
a centre O, spread equally all round, so all these screens receive 
the same total amount of force that A does, and as this is spread 
over a larger surface, so the energy of the force upon the unit of 
surface (one square yard) is less as the total surface is greater. 
Now the total surfaces of these screens at the distances 1, 2, 3, 
are equal 1, 4, 9; that is the energy of the force—of whatever 
sort, which radiates from a centre, as in the case of sound, light, 
heat, or that before us—varies inversely as the square of the dis- 
tance from the focus, or as R?. 

The chief properties of such waves as we are now concerned 
with may be derived from the general equation :— 








v =a cosin ({F (2-49). 


Where v is the velocity of the wave particle at any point, a? the 


the block may be moved and may 
stagger, it shall not be overthrown. 
So, likewise, A must be sufficient, 
while the wave is pressing against 
the surface of a pane of glass, to 
have caused it to bend to a curve 
beyond its elastic limit, in order to 
produce fracture. 

All these illustrations have re- 
garded the powder as fired—in the 
way we assumed in the diagram 
No. 1—in mid-air. They are all, 
however, equally applicable to the practical case of its being fired 
on the ground, the only difference being that, in the latter case, 
the volume of the aerial wave, which is all above the surface 
E, E'\'(Fig. 4) or that of the crater E, f, E', is augmented. In 
either case the power of demolition of the aerial wave will be, 
first, directly as the mass of powder fired; secondly, inversely as 
the square of the distance from the focus. Where the crater 
excavated by the explosion is considerable, it is probable that 
the form of the aerial wave surfaces will be always spheroidal, 
the minor axis being vertical. 

We now come to the third class of effects, viz., the conditions 
under which fragments of solid bodies are projected from the 
focus of explosion. 

While it is mechanically possible that bodies presenting 
a relatively large surface and small inertia to the wave impulse, 
and whose centre of inertia (or of gravity) and centre of impulse 
on the struck surface, form a dynamic couple, may be pro- 
pelled a greater or less distance, even though their position may 
be at a distance R considerably without the sphere of explosion, 
whose radius is #2000 V; yet the main portion of the solid 
bodies projected must be of those that are within the latter 
radius. 

Within this radius the total “work done” upon each solid 
body projected by the explosion will be proportionate to the 
volume of gases disengaged, that is to the mass of the powder 
exploded. As all the fragments, however, varying in mass or 
weight, are projected by the one effort, we must have in any two 

fragments whose weights are P and P! 
’ PY? = Py, 
s and, therefore, 
V:Vi::7Pi:7P_ 

But the energy of motion, in over- 
coming aerial or other resist-ances, is 
directly as the mass P. It follows 
therefore, that fragments of any given 
material, 7.¢., of equal density, of a cer- 
tain size and weight will have a maxi- 
mum range, or ceteris paribus, be 
thrown furthest. 

Practically, very few of the frag- 
ments thrown by an exploded magazine 
reach the maximum range at any angle 
of projection due to the powder fired, 
as their irregular forms prevent the line 
of impulse passing often through their 

s” centres of gravity, and hence a consi- 
derable portion of the projectile force 
is spent in producing rotation in flight. 

These two considerations suggest the 
advantage in practice, as far as possible, 
of constructing the shell of a magazine 
either of the lightest possible material, 
or of material that shall only be capaole of separation into the 
largest and heaviestpossible fragments, and if possible so arranging 
these that a rotation must be produced if they be projected, 
or of such material as shall separate into nothing but mere dust. 

The mean range of all projected fragments will be about in 
proportion 4/M, M being the weight of the powder exploded. 
Brickwork or rubble stone-work, as separating into small frag- 
ments, would appear to be about the most objectionable materials 
for magazines, as regards the number of fragments and range of 
the projected matter. 

Alluvial earth and sand, on the other hand, must form the 
most desirable materials fer resisting or damping the effects of 
explosions, as their fine particles cannot be projected far, and 
never in a coherent state. Clay, on the contrary, when dry or 
hard tempered, may be projected in solid masses. 

It would appear obvious that the very best construction of 
magazine will be that in which, all other needful objects being 
attained, the three following conditions shall be attained :— 
First, that the largest amount of protection to surrounding pro- 
perty (houses, &. &c.) shall be given from the effects of the 
aerial wave of explosion; secondly, that such protection shall be 
given in such way as to produce the minimum amount of missile 
or projected material thrown around; thirdly, that explosion 
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hall produce the least possible injury to traverses or other pro- 
tective works around the focus. 4 

If M (Fig. 5) be the focus of explosion upon a plane ¢, d, with a 
traverse T at one side, the aerial wave being free to expand 
everywhere to the right and above the line t,M. The effect of 


the traverse, assuming it to stand, is that everything to the left 


z FIG.4. 


than the radii M, d, or M, d', is nearly certain to be swept away. 
If, on the contrary, it be placed outside the circle defined by 
those radii, and do not rise higher than the plane defined by the 


asymptotes d, z, d', z', it is almost certain to stand uninjured 
comparatively, and that whether it be vertical-sided or not. The 
more nearly, however, the sides of any such traverse which 
oppose themselves to the shock of 

2 the aerial wave present planes, at 

right angles to the planes passing 

through the asymptotesd, z,d', z', 

the greater injury will the tra- 

verse receive from the explosion, 

and the chance of injury only 
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and below the line ¢, a, T, is in shadow, or screened from the | 
direct wave, Which can only propagate itself radially from M. 






becomes zero when such planes 
coincide with, or, if curved, have 
for tangents the plane of the 
asymptotes. 

It follows, therefore from this, that the traverses surrounding 
a magazine should be placed at a distance from its centre of 


a 
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Along the line ¢, M, a new set of small waves of dispersion, 1, 2, | explosive effort equal to, or rather greater than, the horizontal 
3, 4, &e., start out from it asa base. These are smaller than the radius of the sphere of explosion, that is, at a radius greater than 


direct wave, as the square of the distance of their points of 
origin along the line M, ¢, is greater from M, the focus. 





— 


# 2000 V. and that the form of transverse section of such 


| traverses should be low, flat, and curved, like that of the dedlais, 


c,e,d, d', e', c', or, at least, that 
theirslopeslooking inwards should 
conform to the bounding plane of 
the conic frustrum z, d, d', z', de- 
fined by the asymptotes of the 
parabola, which is the section of 
the crater. 


If this be observed there will 
be no material blown away or 
projected from the traverses, and 
nearly all earth or other inco- 
herent material blown out of the 
crater will fall back upon the 
traverse. At the same time it is 
obvious that with a very flat and 
low traverse, thus formed and 
placed as complete protection to 
all buildings, &c., which shall be 
situated below, and in the angles 
a, d, z, om. > ee o> oe 
will, therefore, be in “ wave sha- 
dow,” as could be afforded by 
any vertical or other traverse 
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As these act radially, ie., normally to the wave form also, 
their impulse upon bodies standing very near and to the left of T 
is almost quite downwards, and hence in a direction unfavour- 
able for overthrowing or injuring them, while at points still 
more distant, and to the further left of T, their power has been 
again weakened in the ratio of the square of the distance from M. 

Besides this, as these secondary waves of dispersion continue 
to be generated along the line or plane M, t, from the instant that 
the primary wave passes the point n, they produce mutually 
interfering waves, as indicated by the intersecting circles, which 
rapidly tend to destroy the regularity and force of their general 
impulse. It thus appears that a near traverse affords great pro- 
tection to buildings, &c., situated within its “ wave shadow.” As 


Jn 








placed nearer. 

These principles seem to fix 
generally the method by which magazines should be construc- 
ted, so far as traverses are concerned, sv as to afford the greatest 
amount of protection to surrounding property in the event of 
explosion. This will be more evident by diagram No. 6. 

Let M be the site upon the plain a, b, of the parallel or other 
buildings of several magazines, separated by minor traverses 
from each other, and let d, f, d', be the section of crater that 
would be blown out of the plain if all the magazine buildings, 
with their full contents of powder, exploded. Then the great 
traverse round the whole should be situated at the foot of its 
inner slope at the distance or diameter d, d!, from the centre of 
all the buildings. The inner slope should have an angle of incli- 
nation z, d, a, 2', d', b, fixed by the asymptotes d, z, d', 2’. The 
total height of this surrounding 
traverse should be such that 
the dispersed aerial waves be- 
neath the conic surface defined 
by the asymptotes shall not re- 
tain force sufficient seriously to 
injure property within some tixed 
radius of a and 6. An advantage 
in producing further dispersion 
of the aerial wave will be ob- 
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tained by a parapet on the outer 
face of the traverse, as shown, 
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usually constructed, however, the traverse itself is almost always 
swept away by the explosion down to the dotted line e, T, c, and so 
affords scarcely any protection against the aerial wave which follows. 

{ proceed to point out what appears to me the two chief con- 
ditions requisite for the construction of a permanent traverse, 
no matter how small and incoherent be its materials, such as 
sand. When a mass of gunpowder, either buried beneath or 
laid upon the surface, is fired, and a crater is blown out, the 
deblais thereof in part falls back into the crater, and in greater 
part falls around and forms a circular zone, like a bank or 
mound, so that the general section of the explosion is as in 
diagram No. A; a, ¢ being the original surface, M the focus 
of explosion, d, f, d', the crater, and c, e, d, d', &, c', the sec- 
tion of the zone of deblais. Now th: curve of contrary flexure 
e, ¢, d, f, d', e', c', is the section of what may be called 
the plane of no action of the explosion, i.e., outside this curve 
of revolution on the vertical axis, f, M, there is no disturbance. 
The line d, d', which is the ordinate y of the equation of the 
parabola d, f, d!, nearly but not quite, limits the radius of the 
sphere of explosion at the surface level. 

Any traverse, vertical-sided or otherwise, placed nearer to M 





which will generate a second set 
of interfering waves along the 
plane e¢, 2”. 

— The plan of such a surround- 
ing traverse should be circular, in fact the magazines should 
stand in the centre of a conic frustrum or entonnoir. A 
polygonal plan, however, would answer, and so might form 
part of the defences of the magazine. The outer slope of the 
surrounding traverse may be fixed by the nature of the material, 
but it should not be less than 1: 1, nor should the outer face 
be ever a vertical revetted wall, unless covered by a ditch and 
glacis outside it, as the vertical face tends to propagate the aerial 
wave outwards horizontally. 

In the progress of considering the inquiries you have honoured 
me by making, several points of a constructional eharacter in 
the arrangement of large powder magazines have occurred to 
me, some of which, I believe, may probably be important. 
Such, however, do not come within the immediate scope of the 
theoretic principles and the primary deductions from these to 
which I have properly limited this communication. 

I have the honour to be, Sir John, 
With much respect, 
Faithfully your obedient servant, 
Ropert MALLetT. 
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DvutToH TWIN-scREW TURRET VEsSEL.—The Prins Hendrik, 
which has just been completed by Messrs. Laird Brothers, of 
Birkenhead, for the Dutch Government, is, we believe, the largest 
twin screw ironclad yet built. Her completion has been looked 
forward to with some interest, as illustrating the advantages to 
be derived from the application of twin screws to vessels of war, 
among which are supposed to be great additional power of turn- 
ing and manceuvring, and greater speed where the draught of 
water is limited. She has been designed to carry the same weight 
of guns as the Scorpion and Wyvern, but, being larger-in tonnage, 
has more roomy and plet dation for officers and 
crew, and carries her upper deck 3ft. or 4ft. higher out of the 
water in order to make her better suited for cruising at sea than 
those vessels which were originally designed for coast def 





pounder guns on the system of Captain Cowper P. Coles, R.N. 
They are fitted with the most recent improvements in the way 
of turning gear, shot-lifting winches, &c., and the top is formed 
of strong beams, and plated lin. thick. The rig is that of a barque, 
the fore and mainmasts being fitted with tripods on Captain 
Coles’s patent, to give greater range of training to the guns in the 
turrets, and the spread of canvass will be sufficient to make the 
vessel a fast cruiser under sail. There are two separate pairs of 
engines, each of 200-horse power nominal, intended to work up 
to 2400, having cylinders 56in. diameter and 2ft. 3in. stroke, 
driving two gun metal screw propellers, each 14ft. Gin, diameter, 
on Griffith’s patent, so as to offer as little obstruction as possible 
when under sail. The cylinders have steam jackets and improved 





The Prins Hendrik der Nederlanden is a vessel of 2100 tons and 
400-horse power, designed to have a draught of water, when all 
complete, of 18ft. mean, and a speed of about twelve knots, and 
carrying two turrets on the system of Captain C. P. Coles, C.B., 
R.N., each containing two 124-ton muzzle-loading 300-pounder 
guns, thus throwing a broadside of 1200 tons from her two turrets. 
The dimensions are about 240ft. extreme length, 44ft. breadth, 
28ft. deep at side, and 2100 tons measurement. The armour- 
plating is four and a-half inches thick, and rests on a teak back- 
ing 10in. thick, which in turn rests on the skin plating and 
framing of the ship. The turrets are cylindrical in shape, covered 
with armour-plates 54in. thick, and are placed one before and the 
other abaft the engine-room, and are each fitted with wrought- 
iron slides and carriages for two 12} tons muzzle-loading 300- 





exy valves, and are fitted with surface condensers and other 
approved appliances for economising fuel, and have been designed 
and constructed at Messrs. Laird’s establishment. At a trial trip 
a mean speed of 12°09 miles was obtained. In testing the steering 
qualities the following results were arrived at:- With both 
engines ahead full speed and helm hard over, the half circle in 2min. 
29sec., and full in 2min. 43sec.; revolutions, about 75. With one 
engine stopped and helm hard over, the half circle in 2min. 84sec., 
and the full in 4min. 39sec. ; revolutions, about 75. With one engine 
**full speed ahead” and the other “‘ full speed astern,” half circle 
in 2min. 74sec., and the full in 4min. 344sec. With engines as above 
and helm amidships, the half circle in 2min. 33sec., and the full in 
5min. 26sec.; revolutions, about 60. As the ship has not been in a 
graving dock since about two months ago her bottom has become 
foul, which, of course, told against her speed.—TZimes, 
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gutta-percha.”—25th August, 1860. 

1425. JAMES COMBS, Belfast, Ireland, “ Roving and slubbing frames, &c.”— 
9th June, 1860. 

1434. JABEZ BUNTING FARRAR and JOSHUA FARRAR, Halifax, Yorkshire, 
** Spinning, &c., wool, &c.”—12th June, 1860, 





Notices of Intention to Proceed with Patenta. 

213. THOMAS BERNEY, Bracon Hall, Norfolk, ‘‘ Improvements in the con- 
struction, form, and use and means of firing of projectiles, and in the con- 
straction and use and means of firing of ordnance and other arms.”—26th 
January, 1867. 

223. JOHN POOLE, Riley-street, Chelsea, London, ‘‘ Improvements in manu- 

facturing metallic hoops for casks or other wooden vessels or utensils, and in 
machinery therefor.” 

227. WILLIAM HENRY STALLARD, Mera Lodge, Bexley Heath, Kent, “ Im- 
provements in the means and mode of admitting and regulating atmospheric 
air or vapour to gas barners.”—28¢h January, 1*67. 

239. WILLMER POCOCK, Craven-street, Westminster, ‘‘A new or improved 
apparatus for holding and presenting cards and other articles for distribu- 
tion.” 

245. HIRAM CRAVEN and JAMES SPEEDING, Monkwearmouth, Durham, “ Im- 
provements in apparatus and in the mode of operation for winding, tarrixg, 
sizing. polishing, or putting a finish on, and singling machine-spun and other 
yarns in the manufacture of rope, cordage, and lines of every description of 
material.” —29th January, 1867. 

275 JOHN ALEXANDER MURRAY, Manchester, “ Improvements in chimney 
t yps.” 

287. FREDERICK BAUMAN, King William-street, London, ‘‘ Improved ma- 

f vy for separating the fibres of woods into shreds suitable for converting 
1p for pap+r-making, and also for stuffing and packing various useful 

"—Ist February. i867. 

293. sous SMITH, Bradford, and GEORGE WILSON, Huddersfield, Yorkshire, 
* Improvements in machinery or apparatus for preparing and combing wool, 
silk, cotton, flax, China grass, or other fibrous substances.” 

296 EDWARD SMITH CREASE, Plymouth, Devonshire, “Improvements in 
engines or machinery for boring or working rock and other material, and in 
stands for such engines.” 

299. ROBERT DAVID NAPIER, Church-row, Limehouse, Middlesex, “ Improve- 
ments in brakes and apparatus for giving motion to machinery.” 

AMIN HARLOW, Macclesfield, Cheshire, ‘ Improvements in boilers 

us applicable to the generation of steam and to other purposes.” — 

—2nd February, \867 

307. JEAN FREDERIC PHILIPPI, Rue St. Appoline, ae “ Improvements in 
the construction of pianofortes.”—4ih February, \86 

325. JAMES WRIGHT and THOMAS COBLEY, Copthall-court, Throgmorton- 
street, London, ** Improvements in the treatment of ores of lead for the pur- 
pose of obtaining salts and colours of the same.” 

330. GEORGE ARTHUR WALLER, Dublin, *‘ Improvements in constructing and 
working apparatus for filtering beer and other liquids.” 

334. STEPHEN ALLEY, Glasgow, Lanarkshire, N.B., “Improvements in ma- 
chine tools for manufacturing parts of loccmotive engines, parts of which 
improvements are also applicable to other similar or analogous purposes.” 

337. JAMES GRAHAM, Manchester-road, Warrington, Lancashire, ** Improve- 
ments in the manufacture of spelter from zinc ashes and refuses obtained 
when coating iron with zinc.” 

340. FREDERIK ROSENAUER, Bury-court, St. Mary Axe, London, “ Improve- 
ments in starching or stiffening yarns, threads, woven fabrics and tissues.”— 
A communication from John Ga-pard Meyer Rauschenbach, Munich, Bavaria. 
—tith February, 1867 

344. GEORGE EDWARD PAIN, High-street, Camden Town, and CHARLES 
CORROY, Dean-street, Soho, London, ** Improvements in the preparation of 
oils for illuminating, lubricating, and other purposes for which they may be 
applicable.” 

346. ROBERT ELLIS GREEN and WILLIAM LAYCOCK, C hurch, near Accrington, 
Lancashire, * Improvements in printing on textile fabrics 

348, ENOCH SIDDAWAY, Westbromwich, " “ Impr in 
charcoal box smoothing iions.”"—7th February, 1867. 

358. WILLIAM SEPTIMUS LOSH, Wreay Syke, Cumberland, “A method of 
manufacturing a salt or saits of ammonia.” 

259. ARTHUR ORMSBY, Parliament-street, Westminster, “* Improvements in 
the collection and torage for distribution ot rain water.” 

361 HENRY ALLASON FLETCHER, Lowca Engine Works, near Whitehaven, 
** Improvements in machinery or apparatus for boring = planing metals.” 
565. WILLIAM JONES, Wolverh nm ma- 
chin ery fur manufacturing the junctions ot gas, water, steam, and other 

pipes.”—8ih February, 1867. 

373. EDWIN HEYWOOD, Sackville-street, and EDWARD HINCHCLIFFE, York- 
street, Manchester, ** Improvements in means or apparatus employed in pro- 
ducing fancy or figure weavings.” —9th February, 1867. 

387. EDWARD MANICO, Bedford-street, Strand, London, “ Improved means 
for raising sand or shingle covered by the tide to the level of high water, 
and therewith forming embankments for _ constraction = sea works.” 

390. JOHN BILLINGTON BOOTH, Preston, e, 
carding engines.— A communication from’ guigon L. Crockett and Donjouin 
T. Mills, Loweil, Massachusetts, U.S. 

395. Lieutenant FRANCIS BACON, Wymondham Rectory, Leicester, “Im- 
provements in breech-loading fire-arms.” 

396. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements in 
sewing machines A communication from Elias Howe, New York, U.S. 

398. WILLIAM CLISSO.D, Dudbridge Works, near Stroud, Gloucestershire, “ "An 
improved construction of tentering machine.”—12th February, 1867. 

440. ROBINSON THWAITES and EDWARD HAMER CARBUTT, Bradford, and 
JOHN STURGEON, Burley, near Leeds, Yorkshire, ‘‘ Improvements in hammers 
to be worked by steam or other fluid.”—18th February, 1867. 

453, ALFRED VINCENT NEWTON, Chancery-lane, Londoa, “ An improved rail- 
road switch indicator.’— A communication from Thomas Shepard Hall, Stam- 
ford, Connecticut, U.S.—19th February, 1867. 

492. WILLIAM CLARK, Chancery-lane, London, “ Improvements in the manu- 
facture and ornamentation of anhydrous, rectified, and double-faced toilet 
soaps.”—A communication from Pierre B Mongeot, Boul t St. 
Martin, Paris.—22nd February, 1867. 

495. THOMAS KING, tirick-lane, Spitalfields, London, ‘* Improvements in ma- 
chinery fur washing and cleansing casks.”—23rd February, 1867. 

675. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in bridies and reins connected therewith.”—A communica- 
tion from Samuel Brubaker Hartman, Millersville, Lancashire, Pennsylvania, 
U.S.—9th March 1867. 

1012. STANHOPE PERKINS, Fairfield, L hire, “ An i it in the 
manufacture of railway crossings.”—4th April, 1867. 

1045. WILLIAM ROBERT, LAKE, Southampton-buildings, Chancery-lane, 
London, “ An improved combined water meter and force-pump.”—A com- 
munication from Elihu Spencer and Thomas Stephens, New York, U.s.—6th 
April, 1867, 

1064. JACOB HORT PLAYER, Birmingham, “ Improvements in the manufac- 
ture of phosphorus, and in economising residual products of the said manu- 
facture.” —10th April, i867. 

1106. REGINALD SAMUEL MORDAUNT VAUGHAN, Chancery-lane, and ARTHUR 
GEORGE HARSTON, High Holborn, London, ‘*‘ An improved window latch or 
fastener.” —13th April, 1867. 

1150. JOHN MILLWAKD, Birmingham, “ Improvements in brewers’ mash 
tuns.”—A communication from James Walker, Cincinnati, Ohio, U.S.—20th 
April, 1867. 

1181. ALFRED VINCENT NEWTON, Chancery-lane, London, ** Improvements in 
the construction of blowing and pumping engines.”—-A communication from 
Philander Higley Roots, Cornersville, Indiana, U.S.—23rd April, 1867. 

1195. GEORGE GORDON, Morley’s Hotel, Charing Cross, London, ** Improved 
means and apparatus for drying moist substances, or foo yy and burning 
granular substances, or evaporating liquid b ising the 
waste heat produced in the processes.”—25th April, 1367. 

1335. EUGENE BOURDON, Rue de Malte, Paris, “‘ Improvements in valves for 
regulating the flow of liquids, guses, and other elastic fluids.”—7th May, 
1867 

1404, JOHN WATKINS, Balsall Heath, Worcestershire, ‘‘ Improvements in axles 
for carriages.” —1 ith May, 1867. 















































1416. WILLIAM EDMOND DE BOURRAN, Rue Hustin, Bordeaux, France, 
“ Improvements in evaporaters for concentrating sacch: 
May, 1867. 


arine fuids.”—13th 





| journal, Seco.dly, 





1451. CLINTON EDGCUMBE BROOM AN, ” Fleet-street, London, * Improvements 
in sewing machines.”—A communication from John Nathaniel Tarbox, 
Hamilton, Canada West.—1l6ih May, 1867. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 
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h June, 1867. 
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*,” Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-oftice Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, 
Chancery-lane, London, 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents, 





Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, ke. 
2902. E. S. HINDLEY, Bourton, Dorset, “ Slide valves and governors of steam 
and other engines.” — Dated 7th November, 1866. 
This invention has for its object the reguls ation by 
travel of expansion valves over the back of the slide Valves to which they are 
applied, and the connection of such stops with the governor of the engine, in 
order to effect the required changes in the positions of the stops, for the 
purpose of regulating the period or periods of cutting off the steam, or other 
impelling fluid or gas, as may be required, and the invention consists, in the 
First place, in dispensing with an eccentric on the crank shatt, or other equiva- 
lent means of separately driving the expansion valve, and merely placing 
this valve on the back of the ordinary slide valve, and allowing it to exea 
with the latter, except when it is arrested, and so placed in connection with 
the valve box or other fixed part of the engine that the expan-ion valve may 
be brought against such stop or stops at any required period of the motion of 
the slide valve, for the purpose of changing the position of the expansion 
valve on the back of the slide valve, and thereby cutting off the supply of 
steam or other fluid or gas, as may be required. The invention consists 
Second place in varying the position of the stopfor stops, so that the expansion 
valve may be brought in contact with it or them earlier or later relatively to 
the termination of the travel of the ordinary slide valve, thereby causing the 
steam or other fluid or gas to be cut off earlier or later in the stroke of the 
piston, and hence a greater or less degree of expansion to be obtained. And 
the invention consists in the Third place in connecting the said stop or stops 
with the eovernor of the engine by n order that the 
governor may be thereby caused to t ind vary its or 
their position, as may be required, in order to cut off the steam or other fluid 
or gas, at an earlier or later period in the stroke of the pistun, according as the 
speed of the engine requires to be retarded or accelerated. The required 
change of position of the stop or stops may be effected otherwise than by 
means of the governor.— Not proceeded with, 


means of stops of the 



























Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts 
Harness. s, dc. 

2912. J.S. COOKE, Abingdon-str Westminster, “‘Azle bores.” 

nication.— Dated sth November, 1867 

This invention relates, First, to the construction and to the mode 
of a stuffing-box round the neck or inside shoulder of the ax 
to a combination of parts of axle boxes whereby the weight 
of the wagon or carriage is transmitted directly from the springs to the 
without putting weight on the axle-box, and whereby the journal and brass are 
kept efficiently lubricated, Thirdly, to the employment of a layer or packing 
of india-rubber, or other suitable yielding material, above the brass, for the 
purpose of equalising the pressure upon the whole top surface of the brass. 
The invention cannot be described in detail without reference to the drawings. 
2919. W. CASSAP, Leadenhall-street, London, “ Expediting the putting out of 

ships’ boats.’ —Dated 9th November, 1866. 

This invention cannot be described without reference to the drawings. 

2933. J. F. CAULKINS, and W, J. ARMSTRONG, Liverpool, * Ships’ anchors.” — 

Dated \0th November, 1866. 

This invention consists in connecting the flukes and shank of an anchor to 
each other in such a manner that the flukes will be free to move on the shank, 
and have at least three bearings or supports thereon when the anchor is in 
holding position under strain. Near the outer end of the shank, on the vertical 
sides, that is, vertical when the anchor is in holding position, four shoulders 
are formed on each side, two at short distances from each other. These 
shoulders may either be raised pieces on the shank, or the shank may be made 
thinner in the length between them. The flukes are formed so as to have an 
elongated opening in their length from the concave to the convex surfaces, and 
they are shipped or connected on to the shank between the shoulders, the dis- 
tance of which from the inner to the outer ones determines the distance the 
flukes can move. ‘the flukes may either work loosely on the shank, or on a 
pin passing through the flukes and shank. In holding position the concave 
and convex surfaces of the flukes bear respectively on inner and outer 
shoulders, and that end of the fluke eppermost for the time being rests against 
the then upper side of the shank. When the through pin is used, a portion of 
the strain might be borne by it, thus providing a fourth bearing or support for 
the flukes.—Not proceeded with. 


A commu- 





of fitting 

















Class 3.—_FABRICS. 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 


Fabrics, dc. ) ‘ 
SROWNE, Glasgow, “ Finishing woven fabrics.”—Dated 7th Novem- 


De 

This invention cannot be described without reference to the drawings. 

2913. A. GILES, Manchester, and T. STURGEON, Burley, near Leeds, * Machines 
for drying wool, corn, grain, &c.”—Dated sth November, 1366. 

One part of this invention may be described as follows: "An upright cylin- 
drical chamber, formed of plates of cast or sheet iron, or other suitable material, 
is divided into a number of horizontal divisions by circular plates of perforated 
zinc, wire, net-work, or other suitable material. Each of these plates has a 
piece cut out from it in a radial direction, or so as to reach from the circum- 
ference to near the centre, and to form an opening into the next division. These 
plates are so placed that the openings shall not come one immediately over the 
other, but that each opening may be so much to one side of the opening in the 
plate above it that the wool in falling from the upper plate will have to he 
carried almost entirely round the plate upon which it falls before it reaches the 
opening in that plate. A vertical central shaft carries arms which may be 
parallel to the diameter of the cylindrical chamber, or set obliquely, and these 
arms are either plain or furnished with teeth or prongs, so as to form rakes; or 
they may be brushes. There is a set of these arms to each plate, and a con- 
tinuous circular motion is imparted to the shaft by means of ordinary driving 
gear. The wool or other material to be dried is fed on to the top plate by 
means of a hopper or endless apron, and fails immediately beside the hole or 
opening, in that plate. It is then carried round that plate by the arms, rakes, 
or brushes, and when it comes to the opening it drops through on to the next 
plate. It is again carried round by the second set of arms, and, reaching the 
opening falls on to the third plate, and so on through the machine, until it falls 
from the machine in a dried state into any suitable receptacle. Instead of a 
continuous motion, a backward and forward motion may be imparted to the 
shaft and rakes by means of a crank or eccentric, and a cam or crank on the 
driving shaft may be arranged to raise the central vertical shaft and arms 
driving the back stroke, so as to raise the shaft and arms off the wood or other 
material. Heated air is driven into the chamber by any of the well-known 
contrivances for that purpose and thus effects the drying of wool or other 
material as it passes through the machine. 

2918. D. and D. CRICHTON, and W, DONBAVAND, Manchester, ** Looms.” — 
Dated 9th November, 18.6. 

This invention relates to shuttle binders in the boxes of looms. Instead of 
the ordinary rigid swell motion of the shuttle boxes, the inventors employ at 
each end of the lathe or batten a {curvilinaer oscillating pressure apparatus, 
actuated by the shuttle when it boxes clear of the warp, so as to receive, press 











against, and travel with the shuttle to assist in checking | its progress bef 
meeting the pickers, and enabling it to have an easy entrance and delivers 
from the boxes one to the other when driven by the pickers, thereby pf 
siderably reducing the power required to work the loom, and dimini shing the 
wear in the parts that operate the shuttle action.—Not proceeded with 7 
2933. W. ROBERTSON, and C. J. WADDELL, Manchester, * ¢ iodine engines.” 
— Dated With November, 1866. , 

This invention relates to carding engines, and to that part known as th 
*doffing comb.” To produce the oscillations of the crank of the carding ¢ engine 
a pinion is fassened upon a short shaft held in a socket bolted upon the train, : 
and geared with the doffer wheel. On the other end of this shaft is fastene. 4 
wheel, external or internal, and geared therewith another internal or ¢ Xternal 
wheel, and larger or less according to the number of oscillations desired, and 
held in oscillating contact therewith by means of central pins. The oscills atin, 
wheel is connected by arod to the d.ffing comb frame, and communicates rn 
oscillations thereto. By this arrangement the oscillations of the com) are 
always true to the surface speed of the doffer—the pinion by which the doffer ig 
changed also changing relatively the number of oscillations of its dofting comb, 
2914. R. LAKING, and J. WAIN, ** Machines for spinning and doubling cotton, ke” 

—-Dated \0th November, 1866. . 

This invention consist, First, in an improved combination of machinery, 
actuated by or from the tin roller drum shaft, to govern and regulate the rige of 
the faller when it is unlocked at the completion of the inward run of the c arriage, 
Secondly, in an improved mode of giving motion to the middle bottom drawing 
roller of spinning mules. Ref to the drawings is necessary for a detailed 
description of the invention. 


Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ke. 
2903. A. V. NEWTON, Chancery-lane, London, 
munication.—Dated 7th November, (866 
This invention relates tv improvements in the sickle-driving mechanism of 
reaping machines, whereby several impor.ant results are obtained, to wit the 
finger bar and sickle are placed in a balanced state, so that they may be raised 


————— 
— 








** Reaping machine.”—A com. 


with facility whenever required, and allowed to conform readily to the 
inequalities of surface over which they may Pa ss. The sickle- meinen 
mechanism also favours the draught of the machine, and possesses the advantage 


ever the mac ‘hine 


of throwing the sickle bar out of action automatically wher 
i sickle during a retrograde 


backed, so that there cannot be any motion of the 
movement of the former. 





Class 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Draii Pipes 

and House Fittings, Warming, Ventilating, de. . 

2889. W. E. GEpGe, Chancery-lane, London, “ An improved combination of 

apparatus fitting within any sort of chimney, and preventing any s eng 

driven back into apartments."—A communication.—D t jth Noven ber, 
iss6. 

This invention is carried out as follows:—Two uprights are formed (r sing 





from the hearth to the fire place) with brickwork ; ghts are to be about 





“~~ 
nt of 


sixteen inches apart, and rising uniformly to a hei about three feet, and 
producing a depth ot from five to sts inches. These uprights will be built against 
and keyed in the thick back wall of the chimney, and occupy the whole width 


left between them, and run up to the jambs of the said chimney; then starting 
trom the above mentioned height (one yard), the inventor continues to raise 
the same uprights in the chimney with the addition of the ickwork in front, 
sO as to form in the body of the chimney a conduit pipe; he then fills in with 
brick, stone, or sleet iron all the space of the original chimney, starting from 


















the height of the shelf. On oue of the sides will, however, be left a small trap, 
which is raised at will to allow of the sweeping The oper above men- 
tioned having a height of some three feet is intended to receive a sheet 
iron apron or flap divided into three equal parts; a special groove must 
be unade for each of se three part stall wroughc iron or brass 
framing is to be applied against the openin tlap or apron is to be raised 
by means of achain attached to a stud or ri 1 to tue lower part of the 
flap or apron, and another stud or stop is aced ise of the framing, 


f y means « 


i@ part a 






hing the apron and ra se th 
ch it will 


The chain wi.l pass b 
pulleys fixed in the tup of the framin’, whi 





























cther to create adraught. The framing will be ma \ lin position by a 

counterweight on the other end of the chain The neusions of all th rts 

named will be regulated ty the size or capacity of the interior of the viginal 
chimney.— Not proceeded with, 

2935. H. HITCHINS, Grosvenor-street West, Eaton ware, London, and W- 
Woop, New Weston-street, Bermondsev, L 2, * Improvements 1a" 
chinery for cutting or dressing stone for building pur] uld- 
ing and turning same for architectural purposes. Dat 10th Novembers 
1866 

The st to be cut, dressed, or moulded, is placed upon a travelling or 
revolving tfurm, and caused by the aid or hinery to slide under a frame- 
work of w iron, or other metal, in which are fixed cutters, chisels, or 
pecks used f he cutting, dressing, or mould ng the stone, in «rder to bring 
the stone in contact with the cutters, chisels, or pecks fixed in the said frame. 

When the stor 3 to be turned it is Made to roiace on centres, a vertical or 

curvilinear motion is given to the frame containing the cutters, chisels, or 

pecks, through the medium of tumblers, cams, tappets, eccentrics, or cranks, 
all or either being put in motion by means of wi water, steam, alr, com- 


or other motive power, 


pressed air, galvanism, electro-magnetism, human, 
necessary 


The cutters, chise!s, or pecks are tightened or dey 
to form the pattern of the moulding required.— Not 


ressed as may t 
proceeded with, 





ps, for the purpose 
ed 10th November, 


2919. J. DENLEY, Cheltenham, ** Improvements in chimney ti 
of preventing or curing the down-drau ht of smcke."—Da 
Isn6. 

The patentee proposes to place on the top of the ordinary plain chimney pot 
an open inverted conical cap or hoop of metal or pottery-ware, surmounted by 
another of the same shape, and joined thereto from its edge by vertical wires 
or slips of metal. On the top of the upper one he places a circular horizontal 
flut plate or disc, raised by three or more vertical wires cr standards trom the 
edge of the hoop, so that supposing the wind were to blow up the lower hoop 
or over it it would force the smoke up to the plate, and thence out trom the 
chimney. He increases the number of these hoops where great draught is 


required. 
2950. W. PIDDING, The Cottage, Kensington Palace-avenue, “ Manufacture of 
bricks.” —Dated 12th November, 1866. 


This invention comprises improvements in the manufacture and formation of 
hollow or cellular bricks of any shupe or size from clay or clays used sepa- 
rately or mixed with other matter or material, or trom any other plastic 
earths, compositions, or material mixed or used separately, such bricks being 
Strengthened by internal stays, ribs, or cores, running entirely or partially 
through their interior. In some cases the inventor purposes applying the prin- 
ciple of exhausting the air from the material under use, and by this means 
produces a greater affinity of surface or surfaces; also in the tormation and 
making of bricks of any shape or size in moulds from fu-ible matters or 
material and other substances, as also for material or substances. whether 
used singly or in combination, which are capable of being reduced to a pui 
In these solid or mouded bricks he makes on their uniting surtaces, a: d 
outward surfaces where required, undulations for the introduction of a 
metallic bonding or framing suitable for the various purposes to which he 
proposes applying them.—Not proceeded with, 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c, 


2875. W. J. MATTHEWS, Birmingham, ‘‘ Breech-loading fire-arms.”—Dated 
6th November, 1866. 

This invention consists of the improvements hereinafter described in breech- 
loading fire-arms, where the breech end of the barrel is closed by a block 
moving sideways on a hinge. The improvements are as follows :— The breech 
block which moves sideways on a hinge is bored through its entire length, so 
that when shut vown this bore forms a continuation of the bore of the barrel 
of the gun, and forms the chamber for the cartridge which i3 placed in it at 
the back; the extractor moves in a chamber parallel to the hinge, the biock 
thus having three parallel holes, viz., one for the hinge, one in the centre for the 
cartridge chamber, and one for the extractor. The block is provided with a 
ring or gas check, formed by placing aring or collar in the cartridge chamber, 
so that when the discharge takes piace, the said ring (which is made either of 
steel or gun metal) is pressed against the aperture of the valve. A lever or 
handle works on the extractor, the top part of the said lever or handle coming 
in contact with a projecting piece or block for the purpose of starting empty 
cartridge cases. Onthe end of the extracting rod the patentee proposes to 
have a button to regulate the length of drawing out the said extracting rod, 
and if found necessary or advantageous a cool spring may be adapted to the 
extracting rod for the purpose of taking it back toits place after it has been 
drawnout. The needle or striker is fitted in the tail piece, and the piece which 
carries the striker is carried up by the side of the tail piece, so that when it re- 
ceives the blow of the hammer it forces forward the striker or needle, which, 
when relieved from the pressure of the hammer, is brought back by a small 
cool spring fitted inside the carrier. 

2946. W. CLARK, Chancery-lane, London, “* Breech-loading fire-arms and cart- 
ridges.”—A communication.— Dated 10th November, 1866. 

This invention relates, First, to improvements in breech-loading fire-arms 
with a view to renver them at once simple in construction and easy of action 
even to those unpractised in their use. Contrary to the usual practice the 
inventor makes the breech chamber to move backwards in a line with the 
barre} to afford room for the introduction of the cartridge, which backward 
motion cocks the hammer and at the same time ho.ds it in such position as to 
prevent its falling accidentally before the | cartridg se is or ye placed in 
position in the breech t the of the breech 
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chamber is produced by a lever disposed at the side of the stock, and inside the 
said chamber is fitted a socket constituting an abutting surface for the cart- 
ridge, which socket is a fixture and serves to extract the cartridge case after 
firing. The socket is further bored at its centre to receive a pin or stem, which 
is movable with the breech chamber, and terminates at one end ina point, 
serving as @ striker for igniting the central cap of the cartridge ; the other end 
of this stem acts on the hammer in order to cock it and hold it in such position 
as above mentioned. The different parts of the arm are 80 combined as to 
enable muzzle-loaders to be converted on this system into breech-loaders, it 
being only necessary to cut away the rear end of the barrel and fit the breech 
iece thereto. The cartridge which has wat is termed a central fire is made 
a to prevent any escape of gas, the cap or priming being placed at the 
centre of # wd of compressed pasteboard and then cov ered witha metal cap 
enclosing the whole of the end of the cartridge. The invention cannot be fully 
described without re ference to the drawings 
2878. T HUNT, Goodman's Fieuis, London, “ Breech-loading fire-arms.” — Dated 
6th November, 1866. ; 
Bre-ch-loading fire-arms as at present constructed are usually provided with 
an instrument called an “ extractor,” which, when the breech is opened, draws 
back for a short distance the case of the cartridge last fired. The extractor, 
however, leaves the cartridge case in such a position that it requires further 
operations for its removal. It is usually removed by hand, but this involves a 
Joss of time which materially affects the speed at which the arm can be fired. 
Now according to this invention the patentee employs an instrument which 
takes the cartridge case as soon as the extractor leaves it,Jand by a sudden back- 
ward movement throws it out of the barrel. If the trough or passage by 
which the cartridge is introduced into the barrel is closed at the back, the 
patentee places or forms an incline at this point, so that when the cartridge 
case is driven back against it by the instrument already mentioned, it rises up 
the incline, and escapes clea rof the piece. The extractor he employs is fur- 
nished with a spiral spring, which returns it to its position as soon as it has 
done its work, and he forms on this extractor rack teeth which gear witha 
pinion, and this drives the instrument by which the cartridge case is thrown 
As the extractor moves back, bringing the cartiidge c»se with it, it 
causes the instrument with which it is geared by the pinion to move forward, 
and a catch upon it seizes the flange at the back of the cartridge case just as 
the extractor completes its work, and as the extractor flies forward by the 
action of its spiral spring, the instrument which now has hold of the cartridge 
case makes a corresponding backward movement, and the cartridge case is so 
thrown out. In breech-loading central fire-arms in which an inclined needle is 
employed, an incline passage is bored in the block which closes the breech, and 
at the lower end of the passage is a hole passing to the face of the block, and of 
small diameter as compared with the upper partof the passage. The needle is 
of two diameters corresponding with the passage formed for it, and a spiral 
spring lodged in the passage acting on the shoulder of the needle tends con- 
stantly to press it bac k. There is according to this invention asmall stud which 
projects into the passage, a bayonet groove on the stem of the needle. To in 
sert the needle into its working position it then requires only to place it so that 
the stud corresponds with the groove, and to press i: down into its passage, 
compressing the spring beneath it; then, by turning it partly round, it be- 
comes locked by the bayonet groove ; but the groove is so formed as to aliow 
jt the play it requires in working. 





Class 7.—FURNITURE AND CLOTHING 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

2751. W. CALVERT, Liverpool, ‘“* Wearing apparel.”— Dated 25th October, 1°66. 

These improvements in shirts consist, First, in the adaptation to one shirt 
body of two fronts, which are arranged so as to lay one over the other, thereby 
enabling the wearer to present two clear fronts without changing the shirt. 
Secondly, the invention consists in constructing that portion of the shirts under 
the armpits of a gusset formed of net or other open fabric that will freely 
allow air to pass through and ventilate under the arms, keeping them more 
cool and comfortable than if covered with the ordinary close texture fabric ; 
and, lastly, the invention is designed for the purpose of economising the quan- 
tity of material employed in the formation of shirt fronts, and also for improving 
the appearance of the same by an adaptation thereto of a yielding metallic sub- 
stance; and the improvement consists in first cutting the outer piece of linen 
composing the front to the required shape and size of the chest, after which a 
duplicate of the same fs cut in calico (previously shrunk); these two pieces are 
placed together, one on the top of the other, and are secured or stitched to- 
gether. the stitches being formed in rows runn'ng from the top to the bottom of 
the front, or in a direct line from any point. the spaces between these rows of 
stitches forming slots in which enamelled crinoline stee! tapes or flat lengths of 
flexible material are inserted for the purpose of preventing distortion to the 
front, keeping it thereby uniform and even during the time it is being worn, 
The outer surface of the front in the spaces forming the slots may be perforated 
with holes of any design or pattern through which the enamelled steel can be seen 
Thus, if the enamel! partakes of various hues or colours several designs can be 
obtained with the same front. The improvement in the portion of wearing 
appare} known as trousers consists In the adaptation to the upper part of the 
trousers of an elastic or partially elastic band or belt passed through loops 
formed in the side seams of the trousers, or fixed thereto, or otherwise situated 
as found convenient. the two ends of the said band being connected together in- 
side the trousers; when in use the band will encircle the waist and sustain the 
trousers in position. 

2936. F. B. DONISTHORPE, Leicester, “ Finishing parts of woollen garments.” — 
Dated \0th November, 1366. 

This invention relates to the finishing of the tops and edges of woollen 
stockings and shirts or other garments, which is usually done by stitching 
before milling, and consists in drawing the top or edge of the stocking or shirt 
or other garment through a pair of spring holders after the process of milling, 
whereby the selvage is unrolled and the said top or edge suitably finished with- 
out stitching. 












Class 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


2847. F. J. HARRIS, Threadneedle street. London, *‘ Apparatus for the produc- 
tron, distillation, and refining of hydrocarbon and other oils from shale, 
cannel, coal, peat, lignite, or other bituminous minerals.” — Dated 3rd Novem- 
ber, 1866. 

In effecting the objects of this invention the patentee places an ordinary ex- 
hausting fan o> pump, to be driven or worked by steam or other motive power 
at the required velocity, at the delivery pipe leading from the retorts used in 
the manufacture ot such hydro carbon oils, which fan or pump, being set in 
motion, creates a partial vacuum in the retorts and pipes, and thus draws off 
the vapours, fumes, smoke, or gases generated in the retorts during distillation ; 
and he furtner employs this invention to draw off in a like manner such va; ours, 
fumes, smoke, or gases, as are generated in the distillaticn of hydrocarbon vils ; 
and he likewise, in this part of the invention, places the said exhausting fan 
or pump at the ordinary outlet of the condensing worm leading from the still ; 
and he furthermore employs this invention to draw off in a like manner from 
shale, cannel coal, peat, lignite, or other bituminous minerals, such vapours, 
fumes, smoke, or gases as are generated in ovens or kilns fur conversion into 
hydrocarbon oil. 

2850. R. J. GAY, Badshot Lee, Farnham, Surrey, ** Composition for coating walls 
or other surfaces so as so render them impervious to the action of water or 
moisture” - Dated 3rd November, 1866, 

This invention consists in combining together the following ingredients, 
matters, or substances: —Tbe patentee takes from 140 to 150 parts of methy- 
lated finish, fifty to sixty parts of shellac, fifty to sixty parts of any resinous 
matters, one to three parts of litharge, and nine to twelve parts of any boiled vege- 
table oil, and he proceeds to mix these ingredients, matiers, or substances to- 
gether as follows :—He first mixes the methylated finish with the shellac and 
resinous matters. By preference he uses a boiler or vessel surrounded by a 
jacket, into which steam or hot water is admitted; he then mixes the litharge 
with the boiled cil in a separate vessel of any convenient size and form, and 
submits them to the action of heat sufficient to expel or evaporate all the water 
contained in the oil. He then mixes the oil and litharge thoroughly together 
by any suitable means, and places them in the boiler containing the dissolved 
shellac and resin, and mixes the whole thoroughly together by any suitable 
means whilst they are under the action of heat. He proposes, if desirable, to 
colour the above composition with any colouring matter capable of amalga- 
mating therewith. The above composition when cool he strains and places in 
air-tight vessels ready for use. The composition may be applied to the surface 
of walls or other surfaces by any ordinary brush such asis used by painters. 
2851. J. ROBERTS, Cranmer-road, Brixton, ** Manufacture of artificial fuel.”— 

Dated 3rd November, 1866. 

This invention consists in making small coal adbere into a concrete mass by 
pulverised lime and water, in order to its being moulded into suitable blocks.— 
Not proceeded with. 

2854, R. M. TAGGART, and J. HOLDFORTH, Bradford, “ Pill-making machine.’’ 
— Dated 3rd November, 1866. 

The patentees claim an improved pill making machine in which the pills are 
first cut into bars or pipings by two pairs of rollers, one of which forms the pill 
mass into bars or pipings and the other forms the said bars or pipings into pills 
essentially in the manner described. 

2858, F. CLAUDET, Coleman-street, London, “ Treating waste solutions obtained 
JSrom burnt cupreous pyrites.”— Dated 3rd November, 1866. 

The patentee claims treating waste solutions obtained from burnt cupreous 
pyrites by evaporating the said solutions and obtaining salts therefrom, then 
calcining these salts and dissolving out the sulphates from the calcined salts, 
leaving peroxide of iron undissolved. He also claims precipitating from the 
solution of these calcmed salts the cobalt and other metals it contains by means 
} i a sulphates, leaving a solution of sulphate of soda in a nearly pure 
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Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
2836. O. ROWLAND, Willis-road, Kentish Town, ** Improvements in galvanic 
teries, and in apparatus for testing the insulation of telegraphic con- 
ductors.” —Dated \st November, 1866. 

In constructing galvanic batteries the inventor employs as the positive 
element in each cell a plate or bar of the metal magnesium, and this plate or 
bar he coats with a mixture of paraffin and wax, or other such like insulating 
and waterproof material, having only the lower end of the plate or bar exposed. 
This plate or bar is immersed in a solution of the sulphate of magnesia, or 
other magnesian salt. The negative element in each cell consists of a plate or 
bar of copper contained in a porous cell, and immersed in a solution of sulphate 
of copper. In this manner he obtains a very constant and economical battery. 
Or the battery cell may be arranged in the following manner: The magnesium 
plate or bar, coated as already described, is surrounded by a tube of glass or 
other suitable material, the lower end of which is cemented into the mouth of 
a cup made of porous material —he prefers to employ parkesine so prepare’ as 
to be sufficiently porous —this tube and cup are filled with a solution of sulphate 
of magnesia. The porous cup and the lower end of the tube are surrounded by a 
cylinder of copper, which forms the negative element, and is contained within 
an outer vessel charged with a solution of sulphate of copper. Arrangement 
is made for lowering the plate or bar of magnesium as it gradually dissolves 
away. When zinc is employed as the positive element it may advantageously 
be coated and protected in the manner above described in respect to magnesium. 
It is not essential that the negative element should be of copper; it may, for 
example, be of silver, platinum, or graphite. In testing the insulation of tele- 
graphic conductors according to this invention, the inventor causes the con- 
ductor, should it anywhere be exposed or imperfectly insulated, to form the 
negative element of a galvanic combination. He pre‘ers to proceed as follows : 
he passes the part of the insulated conductor to be tested down into a bath 
of sulphate of magnesia, and through a cylinder of the metal magnesium which 
fits it pretty closely ; the conductor is connected with one end of a galvano- 
meter coil, and the magnesium cylinder with the other. Then the slightest 
galvanic action will be indicated by the deflection of the galvanometer, and 
this deflection will indicate that the conductor is exposed or imperfectly 
insulated at the point then under examination. — Not proceeded with, 





Class 10.—MISCELLANEOUS 
Including all Specifications net found under the preceding heads, 

2674. A. V. NEWTON, Chancery-lane, London, “ Manufacture of reflectors.” — 
A communication.—Dated \6th October, 1866. 

This invention relates to the using mica instead of glass in the manufacture 
of reflectors. The mica is either coated with a metallic surface adhering 
theret», as glass for reflectors is now coated, or the mica is used as a covering 
for a metallic reflector already made. Inthe one case the liability of breakage 
by heat or otherwise, as with glass, is overcome, and any desirable shape of 
reflecting surface may be produced—imica from its flexible character bending 
to the shape desire1. In the other case by covering a metallic surface already 
made it is protected from the atmosphere, and thereby preserved from oxida- 
tion, and the necessity for cleaning it is removed, which is important as 
cleaning tends to destroy the original polish of the metal. 

2675. T. WOODWARD, Ledbury, Hereford, ** Apparatus for elevating sewage water 
and other liquid matters.”— Dated \G6th October, 1866. 

The patentee proposes to construct a reservoir at the side of a river, embank- 
ment, tidal harbour, or other situation exposed to the influence of the tides, 
into which reservoir or receptacle the sewage matter or water to Le raised is 
collected and stored. He places in the reservoir a double or reverse pair of 
Archimedian screw- tubes, set on an oblique shaft supported in a bearing at the 
bottom of the reservoir, and in another fixed in the wall or brickwork of the 
embankment or masonry. Near the reservoir he placesa large caisson or 
other body having considerable power of flotation or buoyancy and yet a con- 
siderable weight ; this may be placed in an archway or recess, and should be 
secured by mooring chains or otherwise. In the centre it supports a vertical 
shaft or toothed rod which gears with a pinion set ona shaft containing a large 
toothed wheel, which in turn gears with a second pinion and so on, after the 
manner of multiplying gear, until the last toothed wheel of the series comes 
into gear with a pinion on the shaft of the oblique Archimedian screw tube 
shaft, whereby it will follow that the rise and fall of the tidal water will cause 
the barge or caisson to rise and fall, carrying with it the vertical toothed rod,. 
and turning the wheels and screw,so asto raise the contents of the reservoir, 
The descent of the tide lowers the barge or caisson, which, being of sufficient 
weight, exercises a gravitating power and reverses the action of the mult'plying 
gearing, causing the other screw tube to come into play, and continuing the 
elevation of the sewage or water. 

2677. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, “ Stamps, 
hammers, and apparatus connected therewith, actuated by steam, compressed 
aw, or other aeriform fluid."—A communication.— Dated \ith October, 
1866. 

This invention relates to the attachment of the stamp or hammer to a 
piston working in a cylinder, the lower end of which is in constant communi- 
cation with a reservoir of steam, compressed air, or the two combined, or 
other aeriform fluid or fluids of a sufficient pressure to raise the piston with its 
stamp or hammer, and the upper end of which cylinder communicated through 
a suitably operated valve with a steam boiler in which there is a pressure of 
steam sufficiently in excess of that of the steam or fluid in the reservoir to 
act on the upper surface of the piston carrying the stamp or hammer with a 
force sufficient to produce as heavy a blow as may be cesired, such valve 
afterwards opening to the exhaust. The invention also relates to a combina- 
tion with two stamps or hammers so worked by pistons moving in separate 
cylinders of avalve having passages so operated as to bring each cylinder 
alternately into communication with the boiler, and so producing the alternate 
action of the pistons and their attached stamps or hammers. Where ony 
one stamp or hammer is used, then one of these cylinders may be smaller than 
the other, and the function of its piston confined to operate the valve. The 
invention also relates to means of operating the valve to alternate the action 
of the two pistons by the action of each piston alternately as it completes its 
ascending stroke, and whereby the blow of the stamp or hammer of the other 
or descending piston is made or kept full on the work during and afier impact 
under the same pressure of steam; on the piston irrespective of any variation 
in the stroke consequent upon change in the bulk or height of the work being 
struck. The invention also relates to such a construction of the pistons and 
arrangement of the valve steam passages thereto as that the incoming steam 











| from the boiler will exert a tendency to partially turn the pistons for the 


purpose of turning the stamps. 
2682. R. L. HATTERSLEY, Aecighley, and J. SMITH, Sutton, York, “ Apparatus 
Sor working the healds employed in looms.” —Dated \7th October, \866, 

This invention relates to certain peculiar constructions and arrangements of 
apparatus for operating healds or heddles in power looms which can be worked 
at a greater speed and with a greater steadiness of action than is generally 
obtained with heald machines or Jacquard’s. The inventors accomplish this 
by a series of bell-month levers, equal in number to the number of healds or 


| heddles employed. The bell crank levers are hinged upon a fulcrum or shaft, 
| supported in suitable bearings; one arm of each lever is attached to one of the 





healds or heddles, and the other is hinged to the middle of a swing bar, to 
each end of which swing bar is hinged a hook or catch capable of taking on to 
aknife or lifting bar when placed in suitable position. They employ two 
knives or lifting-bars, which are operated simultaneously in opposite directions 
by means of levers and a connecting-rod attached thereto, and to a crank or 
eccentric fixed on the tapped shaft, or eleewhere, from which the same speed 
can be obtained. The hooks or catches are arranged in two sets, so that each 
catch in each set may be operated upon by its proper knife, and each 
catch is selected and placed into or out of position by means of a cylinder and 
peg-legs or cards, which require moving every alternate pick only, and operate 

upon a series of levers according to their arrangement, which levers actuate a 

series of slidable wires or pins placed in contact with the hooks. In the above 

arrangement springs or weights are required for palling down the healds.— Not 
proceeded with. 

2684. J. COATES, Manchester, “ Packing for piston, valve, pump, or other such 
rods or spindles.” —Dated \7th October, 1866. 

This invention consists in pressing hemp, tow, cotton, or other fibrous 
material into form so as to fit the stuffing-box before it is applied thereto, and 
with this fibrous material the patentee applies tallow, soap, or other such suit- 
able known lubricating substance. 

2694. R. FURNIVAL, Manchester, “ Braiding machines.”—Dated \Sth October, 
1866, 

This invention relates to the arrangements used for regulating the drawing- 
off or delivery of the yarn from the bobbin carried by cach braiding machine 
spindle. The improvements consist in dispensing in some cases with the 
“lifter,” and in retarding the rotation of the bobbin by forming inclined 
notches upon or applying ratchet surfaces to its lower end, these inclined 
notches or ratchet surfaces resting upon a pin, or upon other inclined surfaces, 
so that as the bobbin rotates it will have an up-and-down movement. The 
weight of the bobbin resting upon the inclined or ratchet surface or surfaces 
forms the retarding force.— Not proceeded with. 

2696. N. Grew, New Broad-street, and Lieut.-Col. G. H. MONEY, Jermyn- 
street, London, “ Separating liquid from solid substances.”—Dated 18th 
October, 1866. 

This invention relates to an improved mode of constructing the straining 
surfaces through which the liquid to be separated from the solid substances 

asses. The Straining surface, or strainer, as it is called, consists of a metallic 
plate with either a flat or corrugated upper surface, and having channels made 
therein into which the liquid matters run and pass off through holes made at 
the back of the plate, and communicating with the channels on the surface. 

There are various ways of constructing the strainers, the particular modes to 

be employed depending in some measure upon the nature of the substance it is 

desired to operate upon. One mode consists in cutting in the surface of the 
straining plate a number of concentric circular narrow grooves. These cir- 
cular grooves should be close enough together to allow the liquid on the surface 

easy escape from the solid matters. At the back of the plate are drilled a 








number of holes, to such a depth as to reach the bottom of the annular concen- 
tric grooves. The holes should be countersunk, or made funnel-shaped, s 
that the liquid when it reaches the narrow concentric channels may pass dowa 
the holes and escape with facility therefrom, be d d to any suitable 
reservoir, 8 i the p arrange the holes or perforations in radial 
lines, and connect them hy means of radial grooves, which will allow of the 
escape of the liquid from the annular or concentric grooves into the radial 
channels, and from thence to the holes. 

2697. W. and W. T. EAvES, Birmingham, “ Bearings for shafts and axles.”—~ 
Dated \8th October, 1866. 

This invention consists in a peculiar arrangement of friction rollers within 
the bushes, axle-boxes, or journals carrying shafts or axles, so as to prevent 
such friction rollers from dropping together at any one part, or getting fixed 
in one circuit of rotation only, whereby their efficiency as friction rollers is 
greatly redaced. To remedy this the inventors mount the rollers on an 
annular dise by sinking a necking or groove midway of the length of each 
roller, and placing the roller at this necking in a hollow sunk in the edge of the 
annular disc. The shaft or axle passes through this disc, and the friction 
rollers, each in their own independent bearing upon the outer periphery of the 
disc, revolve upon their own axes, and also around the common centre formed 
by the shaft or axle, carrying with them the dise upon which they are mounted, 
by which double revolution a species of sun-and-planet motion is kept up, the 
friction rollers heing kept equidistant from each other and from their common 
centre, and being thus prevented from dropping together by the housing of 
their independent axes in the outer edge of the loose annular dise.—Not pro- 
eceded with. 

2700. C. E, BROOMAN, Fleet-street, London, “‘ Arrangement of apparatus for 
— or holding petroleum, &c."—A communication. — Dated \8th October, 
1866. 

This invention cannot be described without reference to the drawings. 
=, HAWORTH, Denton, Lancashire, ** Hats, &c.” — Dated \6th October, 

866. 

This invention is designed for the purpose of cutting off or “ rounding” by 
self-acting means the brims of hat bodies, either in regular or irregular widths, 
according to the depths of curl or form of brim required. The improvements 
consist in the use of a curved guide,in combination with two revolving discs 
acting as cutters, and a revolving table to hold the hat, and the curved guide 
attached toa graduated bar. which is mounted in slides on the framing of the 
apparatus, so that as the guide is moved further from or nearer to the cutters 
the width of brim is regulated.— Not proceeded with. 

2704. G. Davies, Serle-street, Lincoln's Inn, London, “* Type-setting machine.” 
—A communication.— Dated \9th October, 1866. 

This invention consists of a certain mechanism fully described hereafter for 
setting type in rows, and collecting the rows together, the mechanism being 
such that on depressing one of a number of keys designating the particular 
character of the types to be operated on one of these types is pushed horizon- 
tally from a reservoir containing a number of similar types on toa table or 
plate to which it is lightly pressed during its movement. As soon as this type 
is free from the reservoir it is turned against an arresting and guiding 
along which it is pushed beneath thelowest of a vertical row of types pre ) 
operated on; thus type after type is pushed from the various reservoirs by the 
different keys turned on the table or plate, and then pushed beneath the 
vertical row of previously set types until that row has reached a height equal 
to the width of a page of printed matter, when the completed row is pushed 
against another previously c »mpieted. The vertical rows of type thus co! lected 
are from time to time removed for examination or such corrections or alter- 
ations as may be required preparatory to it being arranged in forms of the 
desired size, the widih of the form being equal to the height of the vertical 
rows. 

2705. E. W. UREN, Plymouth, “‘ Dressing granite, &c.”"—Dated 19th October, 

















1866. 

This invention cannot be described without reference to the drawings. 

2706. C. E. BRooMAN, Fleet-street, London, * Pins, nails, tacks, &c. 
munication. —Dated \9th October, 1866. 

This inveution consists, First, in the construction of what may be termed 
safety pins, nails, or tacks, to be applied to caps or capsules for bottles and 
other receptacles, and to other pur)oses ; and secondly, to an apparatus to be 
employed in inserting them when fixed to caps or capsules intu the heads of 
corks in bottles and similar receptacles. The improved pins, nails, or tacks 
are in the form of a lance, an arrow, or an anchor; they may be advan- 
tageously substituted for all ordinary nails; they are applicable to caps or 
capsules for hotles, vases, jars, and other similar vessels. These pins, nails, 
or tacks may be round, triangular, or other desired shape in section. In 
employing them as nails or means of attachment they present against their 
withdrawal a projection or projections towards their end, or at their middie, 
or at regular or irregular distances for their whole length in the form of a cone, 
or of numerous projecting points or pins or otherwise. They may be of uniform 
thickness, but they are preferred to be thicker towards the top. 

2708. C. JONES, Liverpool, “‘Coal-mining machinery”"—Dated 19th October, 
1866. 

This invention relates to the cutting of deep channels or grooves in the 
coal, and this is effected by planing or paring away the coal or other mineral 
substance by cutters so fitted on a bar made to reciprocate by power obtained 
in any convenient manner that they plane or pare away the coal both in 
travelling or moving outwards from and inwards towards the machine. The 
reciprocating action can be obtained most economically by employing com- 
pressed air or other fluid at pressure. The invention cannot be described in 
detail without reference to the drawings. 

2712. J. H. Krpp,and J. C. MATHER, Bradford, “ Floor, leather, brattice, 
oil, and other cloths."— Dated 20th October, 1866, 

This invention relates to two former patents dated respectively 23rd Septem- 
ber, 1854 (No. 2340), and I8th March, 1865 (No. 768). Instead of mixing 
cork, sawdust, and like materials with certain cements described in the 
specifications of the aforesaid patents, the patentees mix with about ten 
pounds weight of the cement one pound weight of the fibre of flax, cotton, 
wool, silk, or similar fibrous materials in short lengths, as in waste flores, 
and sufficient pigments to give the colour required ; and the improveme::ts in 
the process of manufacture consist in preparing and mixing the above compo- 
sition or compositions, and applying it or them to the cloth or fabric to be 
coated in the manner described in the specifications of the aforesaid patents ; 
or to both sides of a fabric, as described in the specification of a patent granted 
to the present patentees, and (No. 3370) dated 29th December, 1865, except 
that the composition is taken directly from the mixing machine where tne 
cement is mixed, together to the rolling mill, as being plastic it does not require 
to be broken up or heated before coming to the rollers. 

2714. O L. HOPSON, and H. P. BKOOKS, Waterbury, Connecticut, U.S. “* Ma- 
chinery for rounding, compressing, or pointing wires or rods to form pins, 
&c.” — Dated 20th October, 1866. 

This invention relates toa previous patent dated IIth October, 1864 (No. 
2540). In order to obtain great power in compressing articles such as steel 
wire to reduce it and form the body as a sewing machine needle, the patentecs 
make use of a series of toggle blocks arranged around the revolving shaft 
carrying the dies; each of these toggle blocks is formed with a cavity in its 
inner face, Into which comes the convex surface of the die as it revolves, aud 
the two move together, the toggle block swinging in the are of a circie from 
its outer end, which is in a block adjusted by a screw, assoon as the die passes 
beyond the clear of each toggle block successively the said tozgle block being 
returned to its normal position by the action of a standing spring or a cam 
revolving around with the dies. The dies themselves are made in pairs passing 
across the revolving shaft, instead of only one being movable as in the former 
patent. The dies slide in a dovetail or under-cut groove across the end of the 
shaft, and the amount they are allowed toopen each time (by the act of forcing 
in the wire to be pointed) is regulated by conically pointed screws entering 
conical recesses in the dies or in the shaft. The dies are made in pairs, thee 
inner pair having recesses of the shape to be formed, the outer pair taking the 
aforesaid toggle blocks or cams, and the patentees fitin a movable steel pin 
to form the convex surface at the outer ends of the dies to take the concave 
ends of the aforesaid toggle blocks. 

2717. T. HorBy, Sheffield, “ Stamping or printing machines.”"—Dated 20th 
October, 1866, 

The patentee claims the applications described of certain grooved rollers or 
wheels and endless band for carrying the standard over the centres ; also the 
improvements described in the radial arms, in conjunction with the grooved 
pulleys, and the application of the oscillating inking pad. 

2722. T. BOOTH, Ardwick, Lancashire, “‘ Portable chamber or receptacle Jor con- 
taining articles whereby the same are caused to retain their heat.”—Dated 
22nd October, 1866. 

This invention consists in providing a chamber for the reception of plates, 
dishes, or cooked meats, the said chamber bein losetl within an outer 
casing or chamber, the space between the outer and inner chamber being sup- 
plied with hot-water.—Not proceeded with. 

2723. A. C. KIRK, Glasgow, “ Steam dredger.”—Dated 22nd October, 1865. 

This invention relates principally to manceuvring steam dredgers, and con- 
sists in employing for that purpose centrifugal or other pumping apparatus to 
be worked by the main or separate engines, and to cause the projection by 
suitable passages or orifices at the stern of one or more streams of water.— 
Not proceeded with. 

2725. A. V. NEWTON, Chancery-lane, London, ‘* Salinometer pot.”—A commu= 
nication.— Dated 22nd October, 1866. 

This invention consists in adapting a secondary chamber in the interior of a 

i ter pot in bination with the induction pipe, so that the water 
issuing from the induction pipe will be compelled to pass down and then up 
into the space ining the hyd -— Not proceeded with. 

2726. A. V. NEWTON, Chancery-lane, London, “ Fastening for baling bands.” 
—A communication.— Dated 22nd October, 1861. 

This invention cannot be described without reference to the drawings 
2730. J. J. LANE, Old Ford-road, London, “ Wax tapers."—Dated 28rd 

October, 1866. 

The machines are fitted with cast-iron frames, each carrying a revolving 
cylinder; this cylinder is put in motion by a friction roller working on the 
side of the said machine. To increase or decrease the speed of the said cylinder 
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the Inventor fixes a bracket on the side frame carrying a travelling screw 
working into a nut on a guide plate. On the said screw he fixes a worm 
wheel, which is driven by an endless screw from the main shaft of the re- 
volving cylinder. On the other end of the cylinder shaft he fixes a cone pulley 
or wheels for giving motion to a right and left-handed screw; the screw gives 
the different motions for regulating the supply on the cylinders. For making 
tapers with these machines they have to be placed from each other about 20ft. 
to 40ft. apart, and worked together with one shaft driven by mitre or other 
wheels for taking the tapers from one cylinder to the other while in its course 
of manufacture. The cutting process is accomp! by means of a horizontal 
tube and a vertical knife worked by an endless belt or motion wheels.— Not 
proceeded with. 

2734. R. HOLLINGDRAKE, Stockport, “ Construction of metallic pipes or tubes to 
be employed for the purposes of heating buildings and for extinguishing fire 
therein.— Dated 23rd October, 1866. 

This invention relates to a novel construction of such pipes or tubes as are 
employed for heating rooms or buildings by steam, and is designed to obtain 
sufficient heat with an economy of steam, and also to render such pipes avail- 
able for the extinguishing of fires occurring in the rooms. The improvements 
consist in dividing the pipes longitudinally down their length by means of a 
‘“‘una-feather,” or division plate, so that the upper part of the pipe only con- 
tains steam or heated air, which is sufficient to impart heat to the entire sur- 
face of the pipe. The lower part is perforated with apertures, and this part is 
in connection with a steam chest or boiler, and the connection is closed by a 
tap or valve, so that when fire occurs this valve is opened and steam is ad- 
mitted into the room and the fire is thereby extinguished. 

2737. G. HASELTINE, Southampton-buildings, Chancery-lane. London, “ Travel- 
ling ovens.”—A communication.— Dated 23rd October, 1866. 

This invention relates to the construction of travelling ovens, and is designed 
to render the same more economical than those at present in use. An oven is 
built in a circular or annular form, and of any convenient size. The travelling 
plate travels on balls, by preference made hollow and of castiron. The said 
travelling plate is also made of cast iron, and upon this plate the patentee 
places bricks or tiles, on which the biscuits are placed for baking. The oven 
is heated by a flue underneath and by pipes through it. At one portion of the 
annular oven an opening is formed for the purpose of feeding and discharging, 
and this is the only portion of the said oven which need be under cover. This 
oven having been sufficiently heated, and the material to be treated placed 
upon the bricks or tiles on the travelling plate, motion is communicated to the 
latter by means of a cog wheel working on the outer edge of the travelling 
plate. The said plate moves along over the balls until it has made a complete 
circle, and has arrived at the feed opening, where it discharges itself into a 
proper receiver by means of a plate placed conveniently for the purpose. The 
travelling plate having thus discharged itself is again immediately re-fed, the 
motion continues, and the same operation can be repeated ad infinitum. The 
speed with which the travelling-plate is caused to revolve will vary according 
to the heat of the oven and the nature of the article to be treated. 


2748. H. S. COLEMAN, and A. G. E. MARTON, Chelmsford, “ Reducing or com- 
minuting oil cake.”— Dated 24th October, 1866. 

According to this invention the patentees cut the cake up in slices, say half 
an inch or five-eighths of an inch in thickness, which pieces subsequently fall 
between a set of revolving teeth and atoothed rack or comb, or is in some 
other manner cut or broken into short lengths or pieces required. They effect 
the reduction of the oil cake by means of a knife, which, by eccentrics, cranks, 
or some other method is made to cut off a slice of the cake at every revolution 
of the fly-wheel, the slices passing thence, and being operated on by a rotary 
toothed cutter and comb. 


2672. J. SmitH, Leadenhall-street, and J.J. ROW8, Rotherhithe-street, London 
“ Taps or cocks for regulating the flow of fluids.’’"—Dated 16th October, 1866 
The patentees claim, First, the use or employment in taps or cocks having 
interior circular frustrum shells or plugs of a separate or loose spindle passing 
through a gland or stuffing box formed in the bonnet or cover of the main 
body or chamber of the tap or cock, such spindle being provided with a square 
or other suitably formed end fitting into a corresponding recess in the shell or 
plug, but leaving the latter at perfect liberty to move endwise and follow up 
such wear as may occur between itself and the shell into which it fits, sub- 
stantially as described. Secondly, in taps or cocks of the description hereinbe- 
fore referred to, the use or employment of stuffing boxes without the ordinary 
loose covers or gland arranged substantially as shown in and described with 
reference tothe drawings. Thirdly, constructing taps or cocks with spaces 
partially enclosing the plug chamber or recess, such space containing air for the 
purpose of lising the p and preventing the unequal! expansion of 
the recess and the plug contained within it, substantially as described and 
illustrated in the drawings. 


2750. T. TAYLOR, Romsey, Hants, * Apparatus for receiving, drying, and deo- 
dorising human excrement.”—Dated 24th October, 1866. 

This invention relates to two former patents, dated respectively 9th April, 
1864 (No. 876), and 22nd August, 1864 (No. 2072.) In performing this inven- 
tion the patentee places under the pan of a privy seat a movable inclined 
floor, which is moved when the lid of the seat is moved, so that the solid 
matter deposited upon it, after the liquid has been allowed to run off, is 
scraped off and made to fall on the revolving table below. Fastened to and 
under the movable floor of the pan are two scrapers, acting at the same time 
with the movable floor, one in the centre not reaching closely down to the re- 
volving table, the effect of which is to level and spread about the soft excre- 
ment and mix it with any dry deodorising powder which is caused to fall 
with it, and push it to the outside of the table, and the other scraper at the 
side to catch and shovel off from the revolving platform the dried excrement 
when, by the revolution of the platform, it comes opposite to this scraper. This 
revolution of the platform and the movement of the second scraper is obtained 
a'so by a crank fixed to the heel of the door. A box for containing ashes or 
powdered charcoal or soot is applied by the side of the pan, which he throws 
into or sifts over (either voluntarily or involuntarily), the pan, small quan- 
tity of dry ashes, or ch 1, or soot to deodorise the and the soiled 
sides of the pan. 

2756. H. PHILIPS, Clyst Honiton, Sussex, ** Preparation of deodorising mate- 
rials.” ~ Dated 25th October, 1866. 

The chief object accomplished by the process herein described is the prepara- 
tion of an efficacious deodorising powder, which the patentee effects in the fol- 
lowing manner :—* He takes a quantity of slaked lime (hydrate of lime) in 
fine powder, to which he adds coal tar in such proportion that, on being well 
mixed, the mixture shall be in a pulverulent state; about three parts by 
weight will require from one to two parts by weight of coal tar for this pur- 
pose. With such mixture he charges a retort, such as is ordinarily used in 
gas worksf obtaining gas from coal; the tar at the temperature of the retort 
in good working stall is rapidly d posed, and the in the retort 
consists of carbon minutely diffused through the powdered lime; a large quan- 
tity of gas of high illuminating power is also produced; when the production 
of gases cease the contents of the retort should be withdrawn, and sufficient 
water thrown on it to prevent the combustion of the carbon. The powder 
thus obtained is a very deodorising material, which may be used with advan- 
tage in dry closets so designated in contradistinction to water closets, and 
it may be used for deodorising the contents of cesspits. 

2758. D. MCDERMOT, Darlington, “ Apparatus for pasting wall papers.”—Dated 
25th October, 1566. 

The patentee, in carrying out this invention, constructs a box, vessel, or 
receptacle to contain the paste ; the upper portion of the box is provided with 
bearings for the reception of the two rollers, one above the other, the lower 
roller dipping slightly into the paste; the paper is then introduced between tne 
two rollers and drawn completely through, whereby the revolution of the 
rollers by friction of the paper will cause a layer of paste to be applied to the 
paper when it is ready to be attached to the wall. Or the paper may be 
wound on a core or roller, and set in bearings on the box, and may then be 
drawn off over a lower roller dipping into the paste, or between two indepen- 
dent rollers, as in the first instance. 

2761. J. P. DEBAUCHE, Cherbourg, “ Cylinder brush for waxing apartments.”— 
Dated 26th October, 1866. 

This mechanical * cylinder-brush ” is posed of two icircular brushes 
fitted to a cylinder in which passes an axle; this axle also extends to and 
passes through another cylinder carrying a brush, which the inventor terms 
the “ angle-brush.” To set this ‘cylinder brush” in motion, he uses the fol- 
lowing mechanical arrangement :—He gives motion by a crank to a toothed 
wheel which turns a second wheel fixed at the upper end of a vertical rod; 
this rod sets in motion a third wheel, transmits it to a fourth fixed to the 
cylinder, and t:aversed by the axle above mentioned ; at this movement the 
axle acts and the cylinder brush works. The framework of the apparatus is of 
cast iron; a cross bar joined by an ellipse is used to strengthen the ap » 
and behind the upright is fitted a roller to assist in directing the cylinder brush, 
and also in order that the centre of gravity may placed so that the small 
apparatus is always perpendicular to the floor. A handle is fitted to the upper 
part of the framing to permit the person using this m ** cylinder 
brush” to direct it as may be required.—Not proceeded with. 

2762. P. A. MUNTZ, Keresley, near Coventry, “ Manufacture of metal tubes.” — 
Dated 26th October, 1866. 

According to this invention the inventor ducts the fe of metal 
tubes in the following manner:—He first casts a short thick tube in the 
ordinary way, he next rolis it flat in the ordinary way. He afterwards passes 
the flattened tube through a pair of rolls having grooves semicircular in 
cross section, the ‘aid rolls being provided with a mandril for opening the 
flattened tube. By passing the flattened tube throngh the rolls last described 
it is directly converted into a cylindrical tube. Or the flattened tube may 
be partially opened by means of roils having semi-elliptical grooves in them, 
the longer axis of the ellipse being in a plane perpendicular to the axis of the 
rolls. By these rolls the flat tube is opened without the formation of fins. The 
elliptical tube is finally passed through the rolls having semi-cylindrical grooves, 
and thereby made into a cylindrical tube.— Not proceeded with, 

2763. J. STORER, Dudley, Worcester, “ Lubricators.”—Dated 26th October, 1866. 

According to this invention the patentee makes the cup or reservoir for con- 
taining the lubricating material of a cylindrical figure, by preference. The 























said cup or reservuir is supported on a hollow stem, having a valve or stop cock 
to regulate the quantity of the lubricating material passing out of the cup or 





reservoir. Around the upper part of the outside of the cup or reservoir is a 
flange, and underneath the said flange is a groove. Portions of the said flange 
are cut away at two opposite points, each cut away portion extending about 
one quarter round the cup or reservoir. The lid or cover which closes the top 
of the cup or reservoir has in its inside, and near its lower edge, a rim or flange, 
which flange has portions cut away at opposite points, so as to leave two pro- 
Jections opposite to each other. The lid is placed upon the cup or reservoir in 
such a position that the said two projecting pieces enter the cut away parts of 
the flange on the top of the cup or reservoir, and by turning the lid the said 
projecting pieces engage underneath the said flange and fix down the lid. By 
turning the lid in the opposite direction it may be removed from the cup or 
reservoir. The range of motion of the lid is limited by a stop. Through the 
top of the lid a screw passes. The said screw carries at its top a hand-wheel 
or handle for turning it, and carries at its bottom an inner cap or lid, which is 
capable of being screwed down air and steam tight on the shoulder forming 
the top of the cup or reservoir. This lid is made of hard metal, and its rim 
bears on a ring of soft metal let into the top of the cup or reservoir. Over the 
passage at the bottom of the cup or reservoir is a perforated hollow cylinder or 
cage, through which the lubricating material has to pass, and which prevents 
the choking of the hollow stem and retains any solid matters which may be 
contained in the lubricating material. Lubricators made according to this in- 
vention are especially suited for the use of suet, tallow, or other lubricating 
materials which require warmth to liquefy them, and are especially applicable 
to the cylinders of steam engines, and to large shafts, but are also applicable to 
all purposes where lubricators are required. 

2764. J. FISHER, Little Tower-street, London, *' Making moulds for casting 

metals.” —A communication.— Dated 26th October, 1866. 

The patentee claims making moulds for casting metals by making a model 
of the article to be cast in wax, or other material or mixture of materials 
which will fuse at a moderate heat, coating the said model in the manner 
described, and after drying and hardening the mould thus made, melting the 
model out of it so as to leave the mould empty ready for casting the metal 
therein. 

2766. A. MANUEL, Rheims, France,“ Apparatus for uncorking bottles.” —Dated 
26th October, 1866. 

This invention relates to uncorking bottles containing gaseous and frothy 
liquids, and especially champag The i ion consists, First, in breaking 
the wire or fastening which holds the cork in the bottle by means of an instru- 
ment or apparatus attached to the bottle; Secondly, in constructing the instru- 
ment or apparatus hereafter described. The instrument is held by the wire 
preferably below the neck of the bottle, and on turning the instrument in either 
direction, longitudinally or transversely, it meets with resistance on the part of 
the wire, which soon breaks. The instrument thus acts the part of a lever, re- 
ceiving the power from the hand, and having its point of support on the bottle, 
the power to be overcome being the wire. Thus the ordinary nippers or knife 
for cutting the wire may be dispensed with, each bottle carrying its own instra- 
ment for the purpose. The instrument may consist of a lever of, say serpentine 
or sinuous form, so as to give a better hold for the hand, its upper part is 
doubled or folded over to form a loop, through which the wire which holds down the 
cork passes, the lever hanging by the loop; or the lever may be otherwise sus- 
pended from the wire. By moving the lever to the left or right tangentially to 
the bottle, the wire at one end of the loop of the lever is raised, and that at the 
other end of the looplowered—the wire, being thus submitted to tension, breaks, 
and can be easily removed from the cork, which is then forced out by the gas 
in the bottle.—Not proceeded with. 

2770. N. H. Loomis, Manchester, ‘‘ Machines for composing and printing."—A 
communication.— Dated 26th October, 1866. 

This invention cannot be described without reference to the drawings. 

2777. B. TUESKI, Jewin-street, London.—** Hats.” —Dated 27th October, 1867. 

Hitherto it has been the custom of hat manufacturers to make the brim of a 
hat of a certain size or breadth to turn it up to form the curl, and then to 
cover such curl and in part the front and back of the brim with silk or other 
material. To economise in time and material the inventor proposes to form 
the brim of the hat at once to the size or breadth absolutely required, and to 
cut the curl out of any suitable material. He then affixes the separate piece or 
curl to the brim, either by sewing, or by any adhesive material, so that it may 
form part of the said brim. He cuts the curl with a knife made to suit the 
shape of the intended curl; or where celerity of work is an object, the material 
to form the curl may be cut by scissors or otherwise, and be afterwards formed 
into the curl, but he prefers to use a proper shaped knife.—Not proceeded with. 
9780. G. DAVIES, Serle-street, Lincoln’s-inn, London, * Rivetting press for 

securing buttons to fabrics.” “A communication.—Dated 27th October, 
1 





This inveution consists of a certain hanism described bh fter, whereby 
buttons can be rivetted to articles of wearing apparel with ease and rapidity, 
the mechanism being such as to adjust both button and rivet to a proper 
position before the former is secured, the rivetting being effected by the com- 
bined turning and gradual pressure of a punch against the shank of the rivet, 
instead of the usual process of imparting a blow to the same, and the objection- 
able sharp edges of the head being forced out of the way into the fabric. 

2781. G. A. HupDART, Brinkir, Carnarvonshire, ‘* Improvements in buttons and 
in the attachment of butions to garments and fabrics.” —Dated 27th October, 





1866. 

In the attachment of buttons to fabrics by pressure, whether metal, pearl, 
or covered buttons, no provision has yet been made for regulating their position 
axially, for the simple reason that hitherto it has not been contemplated to 
adapt the principle specially to ‘‘regulating buttons,” or buttons carrying a 
symbolical mitial, or other significant device, and requiring to be fixed with 
the device upright. The inventor now, however, proposes to give to the shank 
of such buttons a U shape, making the legs of the U project through the back 
of the button.—Not proceeded with 
2784. W. R. BARNES, Hastings, ‘* Fire escapes.” —Dated 27th October, 1866. 

For the purposes of this invention the inventor employs a sheet of strong 
wire, or other netting of considerable width, and of a length considerably 
exceeding the height of the houses in the neighbourhood where the fire escape 
is to be used. The sheet may either be in one continuous length or in two or 
more parts connected together when required for use. To the corners of this 
sheet of netting the inventor strongly fixes eyes or other attachments, to 
which chains are secured. When a fire occurs, the adjacent houses on each 
side of the fire are ascended, and chains are lowered therefrom. These chains 
are made fast to the eyes or attachments on the sheet of netting, which is then, 
by means of the chains, hauled up at one end in front of the burning house, and 
secured by cross bars of iron extending across the window frames, or other- 
wise, whilst the other end of the sheet is carried off to a distance, s0 as to 
form an easy incline down which persons or goods may roll without injury. 
Or if the space available is not sufficient to form the said easy incline, then the 
lower end is ina similar manner lified by chains let down from the houses 
opposite, so as to form, as it were, alap to receive safely persons oF goods 

the inclined netting.—-Not proceeded with, 
2785. M. HOPKINS, Upper Ashby-street, Goswell-road, and A. D. HOPKINS, 
London, 





4 ** Sewing machines.” — Dated 27th October, 1866. 

In sewing machines as ordinarily constructed the action of the needle in 
obtaining the lock stitch is effected by means of a cam movement, the same 
giving the required motion to a lever to which a needle is attached. The 
present invention consists in obtaining the results which are produced by the 
agency of the cam movement by a peculiar combination of mechanism 
actuated by a rotating shaft, and whereby the irregular motion necessary to 
enable the lock stitch to be formed with the ordinary shuttle is imparted to 
the needle bar. At one end of a revolving shaft is fixed a crank pin or 
eccentric, to which is attached a piston or lever which passes through an 
oscillating gudgeon or slide fixed at aconvenient point from the crank or 
eccentric, thus forming a lever with a movable fulcrum. One end of the piston 
or lever is attached to a radius or vibrating link by means of a pin passing 
through a joint, the opposite end being in like manner attached to the ordinary 
needle lever at a convenient point from the fulcrum of the latter. Such last 
mentioned attachment may be made on either side of the fulcrum as may be best 
adapted to the nature and duction of the hi When the combination 
of the mechanism before described is set in motion by the revolving shaft, which 
may be actuated in any suitable manner, the needle is caused to descend 
through the material to be operated upon, and then to rise and form the loop. 
The needle is then, by the action of the mechanism, allowed to rest whilst 
the shuttle passes through the loop, and finally rises the remainder of the 
stroxe, thus completely making the lock stitch by one revolution of the rotating 
shaft. 





2786. F. TUBINS, Leather-lane, London, “ Improvements in lockets, which may 
also be applied to brooches, &c.” —Dated 29th October, 1866. 

This invention, as applied to a locket, is carried out as follows:—The in- 
ventor makes the outer case in which the sliding or movable frames or cases are 
enclosed of a rectangular figure, open at both ends; or the said outer case may 
be made of any desired ornamental figure. The said movable frames or cases 
containing the portraits or other articles are of a figure proper to slide into and 
out of the fixed case. To the inner end of each of the said frames or cases a 
thin plate, nearly half the width of the frame or case, is affixed, and the 
inner longitudinal edges of the said thin plates are made into racks. In the 
middle of the fixed case of the locket is a pinion, the teeth of which are in 
gear with the racks described affixed to the frames or cases. The outer end of 
one of the said frames or cases is provided with aring or ornamental projection 
or handle. The sliding frames or cases of the locket may be divided into two 
or more compartments, in each of which a portrait or ornament may be placed. 
On pulling or drawing one of the frames or cases outwards by its ring or 
handle, the rack attached to the said frame or case gives motion to the 
pinion described, which latter gives motion to the other of the said frames or 
cases, but in an opposite direction to that which is moved by the hand. The 
two frames or cases are thus simultaneously moved from out the fixed case, 
and the portraits therein exposed to view. On pushing one of the frames or 
cases into the fixed case the other of the said frames or cases is simul- 
taneously drawn inwards by the action of the pinion.— Not proceeded with, 
2789. J. E. WARD, Bradbury, Cheshire, “ Machinery for the manufacture of hat 

or other coverings for the head.”—Dated 29th October, 1866. 

The First part of this invention relates to machinery to be used for moulding 
or pressing a certain form of felt and other hats, that is, such as will not with- 
draw from the mould when pressed into the shape desired, and these 





——___ 
improvements consist in the construction, arrangement, and com a 
of mechanism for the purpose. The mechanism by which the pressure y; 

the hat is effected is similar to that used for pressing hats which will within 

from the mould when finished, that is hydraulic pressure acting through » a4 

elastic medium, but the mould in which the hat is to be pressed is formed 12 

two halves, which are held together when the hat is being pressed, and se; 

rated when the hat is to be removed. The mould is constructed in a ze 

manner : it is first cast as a complete mould, then finished internally and e 

ternally, and next broken into two halves, being cast with a thin Place in the 

metal at the part where the fracture is required, the object being to get a Jaggea 
point, such as the fracture of metal gives, in place of a straight line junctio 
that would leave a mark. The mould so prepared is inserted and secursd cs 
corresponding hollow casing which is heated by steam. One part of the casi 
and mould is fixed and firmly secured to a bed or frame, the other part of the 
casing and mould is arranged in slides so as to be slided against or withdrawn 
from the fixed mould. The steam is conveyed to and from the movable casi 

of the mould by flexible tubes, swivel-jointed pipes, or sliding pipes and Stuffing. 

boxes. The movable part of the casing and mould is actuated and held firm 

by a powerful screw, which is locked by another screw when the mould jg 
screwed up, or it is actuated by a hydraulic ram or hydraulic pressure acting 
through an elastic bag, or by knuckle-joint levers and an eccentric or crank 
actuated by a lever. The Second part of the invention relates to arrange. 
ments for cutting the brims of hats of a uniform size all round, and consists 
in placing the hat in a suitable holder to keep it central, its brim resting upon 

@ block or edge, and then bringiug down a ring knife of the size and shape of 

the intended brim, and cutting out the brim at one operation by pressure or 

percussion.— Not proceeded with. 

2790. J. H. JOHNSON, Lincoln's-inn-fields. London, “ Metallic band fasteners,” 
A communication. — Dated 29th October, 1866 

This invention relates to a peculiar fastener for securing the metallic bands 
on bales of cotton or other goods, whereby facility is afforded for Teadily 
securing and releasing such bands when required, whilst the fastener itself May 
be used several times without being injured. This improved metallic band 
fastener consists of a flat C-shaped piece of metal provided with an inclined 
projection or stop at one or both ends, and having in some cases a slot made in 
the lower part of the fastener conforming to the inner curve of such fastener, 
The upper and lower portions of the fastener and the corresponding portion 
of the slot when used may be made straight and parallel, or nearly parallel 
with each other, so as to afford a better hold for the ends of the metallic band, 
which are to be furmed into a loop, and secured by being slipped over the ends, 
or into the slot of the fastener, such loops being secured or not by a rivet, 
When using a slotted fastener it may remain permanently attached to one end 
of the band, and when it is required to release or remove the bands, it ig 
simply requisite to turn the fastener round until its upper limb withdraws 
itself from the loop in the band. This turning of the fastener is accomplished 
by the end of a suitable hooked instrument, which is inserted into one or other 
of a series of holes made for that purpose in the upper portion of the fasteners, 
2792. R. H. TWEDDELL, Sunderland, * Hydraulic presses and apparatus con. 

nected therewith for bending metals.’’— Dated 29th October, 1866. 

This invention relates to bending iron bars into angular or irregular forms, 
suitable for ships’ frames, &c. This object is effected by means of an ordinary 
hydraulic press mounted on wheels or otherwise; this press is connected by 
strong rods or pillars, or by other suitable means, to an abutting frame. In 
setting iron, a suitably shaped die is inserted in the abutting frame, or two dies 
may be used with a space between them, and the ram, provided also with a 
suitable die, may operate between the parts where sharp bends and alterations 
in form are required. Corresponding dies of the shape of the bend or formation 
required to be obtained are inserted both in the ram of the hydraulic press and also 
in the abutting frame, and the angle or bar to be bent or shaped is placed between 
them, and by means of the press forced permanently to assume the required 
shape. Asin bending heavy bars of metal the strength of the ma hine may be 
over strained and fracture ensue, the inventor proposes, according to the 
second partof the improvements, to attach the suction valve of the pumps direct 
to a small cylinder or ram of somewhat larger area than the area of the valve 
placed immediately over it, and allowing this cylinder to go through the valve 
box with the usual leathers to prevent leakage, and weighting it by means of 
a spring, lever, weight, or other suitable contrivance, to the extreme pressure 
the machine can safely stand, the suction valve to be so arranged when the ram 
is not pressed beyond its limit that the valve can fall up and down and admit 
more water, and consequently more pressure, as the pump acts, but when 
once the limit to which the ram is loaded to is exceeded, the ram is forced out 
and lifts the suction valve from its seat.—Vot proceeded with. 

2795. J. THORPE, Manchester, “ Manufacture of oil baizes, stair baizes, and oil 
Soor-cloths, or other varnished or japanned fabrics.’ —LDated 30th October, 
1866. 

This invention relates to producing a rubbing, grinding, or polishing action 
to remove the knots or roughnesses, and to produce a smooth surface between 
each application of the varnishes or material with whicn the fabric is coated. 
The improvements consist in the use of a portable revolving face plate or disc, 
having polishing or grinding surfaces or knives secured therein, the plate or 
disc being mounted on a shait having a pulley secured thereon, which is driven 
by an endless band, part of which is elastic and part may be inelastic ; the 
shaft driving the polishing disc is i in a framing which is supplied with 
two rollers parallel to the disc shaft, and also with two handles by which the 
application may be moved about and applied to every part of the fabric under 
operation, which is usually distended in vertical frames. The dise or face 
plate may either be supplied wish one continuous surface of stone, or it may be 
divided and made in segments 80 as to present different angles to the knots on 
the surface of the cloth; or knives, blades, or tiles may be made adjustable in 
such a disc to cut down inequalities as well as polish the surface. The main 
driving shaft is situated above the stretchers or distending frames, and carries 
a driving pulley, which may travel along, 80 as to follow and drive the revolving 
disc at any part of the distended fabric, and the driving band passes round 
such pulley, and round the pulley which drives the face plate or disc, pre- 
viously being passed over the guide pulleys in the portable framing.—Not 
proceeded with, 

2796. P. ADIE, Strand, London, “ Machinery for clipping horses and other 
animals.” — Dated 30th Uctober, 1266. 

This invention cannot be described without reference to the drawings. 

2797. J. HUNTER, Wishaw, Lanarkshire,“ Apparatus to be used for excavating 
and mining.” — Dated 30th October, 1866. 

This invention relates to a certain arrangement of parts of apparatus by 
which a very effective movement is obtained for actuating a pick or picks or 
hammers used for excavating and mining, and consists as follows:—A fixed 
piston is employed which fits into or between the annular space of a cylindrical 
segment, being closed around the sides of the piston, sufficient freedom for 
motion, however, being left that, when steam or compressed air is admitted 
from a central valve to one or the other side of the piston, the cylindrical seg- 
ment is caused to revolve or vibrate upon the fixed piston asthe steam is alter- 
nately admitted on its opposite sides from the two parts in the central valve, 
through one of which the steam from the full side of the cylindrical segment 
is exhausted whilst fresh steam is being admitted through the other port to 
the other side of the segment, the ports being opened and closed by the rotation 
of the segment over the central valve. From what has been described it is 
obvious that a very rapid oscillation of the segment is obtained, and to adapt 
this for the cutting or dislodgment of material in excavating or mining one or 
more picks are fixed into the periphery of the segment. The apparatus is 
mounted on a carriage to facilitate transport and movement as the work is 
going on. 

2799. H. WEDEKIND, Dunster-court, Mincing-lane, London, “ Improvements in 
grinding, crushing, or reducing dry substances, and in the apparatus or 
means employed therein.” —A communication.— Dated 30th October, 1866. 

The patentee claims, First, the bination of a p ic blowing and 
exhaust apparatus, substantially as described, with a crushing or reducing appa- 
ratus, whereby the working or reducing surfaces of the crushing apparatus are 
relieved from the dust or pulverised matter, and the useful effect of the crusher 
is materially improved. Secondly, the combination of the rake or scraper with 
the crusher or rocker, the frame and bed, substantially as and for the purpose 
described. Third, the combination with a crushing apparatus of one or more 
depositing chambers i gauze screens, and the described pneumatic 
exhaust and blowing apparatus, arranged and operating substantially in the 
manner and for the purpose specified. Fourthly, the general construction, 
arrang t, and jon of apparatus for grinding, crushing, or reducing 
substances, and the means for removing the crushed material as fast as it is 
produced, substantially as described. 

2800. H. CHURCHMAN, Horsham, and F. BRABY, Fitzroy Works, Euston-road, 
London, * Apparatus for cleaning boots and shoes.”—Dated 30th October, 
1866. 














This invention consists in the arrangement of a series of brushes upon one 
or more revoiving discs, cylinders, or drums in such manner that the boots or 
shoes, when applied thereto, are successively cleaned from dirt, and blacked 
and polished thereby. —Not d with. 

2801. G. DACRE, Preston, Lancashire, “ Lathes.” —Dated 30th October, 1866. 

This invention cannot be described without reft to the d i —Not 
proceeded with, 

2781. J. GER, Manchester, ‘‘ Ventilation of hats or other coverings for the head.” 
— Dated 29th October, 1866, 

This invention consists in providing one or more chambers or ducts at each 
side of the hat; also an opening or openings in or near thecrown. 

2803. C. H. GARDNER, West Harding-street, London, and J. BICKERTON, 
Oldham, “* Lithographic, zincographic, and typographic printing machines.” 
—Dated 30th October, 1866. 

This invention consists in constructing machinery in such manner as to stop 
the cylinder, and hold it firmly in a state of rest at pleasure while other work- 
ing parts of the machine are in motion, and without checking, stopping, or 
inter‘ering with such motion, the purpose being to enable the stone, plate, or 
type to receive two or more rollings, inkings, or applications ot colour, chalk, or 
other figuring, colouring or applied agent, used without stopping the whole 
machine, so that the ink, colour, or agent may be distributed or applied more 
uniformly and suitably on the form, drawing, or other surtace, whereby also the 
paper or similar substance is economised. The inventors next describe how 
this may be performed; a stud on the cylinder engages in an opening in a lever, 
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r bracket, which is used for starting the cylinders or works on @ 
—— or support connected with a slide, which is raised and —- y 4 
a cam, eccentric, crank, screw, or other contrivance. When the : 4 
Jowered it depresses the lever, arm, bar, or bracket, with it, and clears 4, = 
the stud, whereupon a block or piece on the top of the slide descends = gee 
slide, engages or holds the stud, and thereby holds the cylinder — A te 
state of rest. When the slide is raised it frees the stud from the bloc 
allows the cylinder to be set in motion.— Not proceeded with. ; 

2804. J. WILKINSON, jun, Hunslet, near Leeds, ** Apparatus to be used in con- 
nection with milling machinery.” —Dated “0th October, 1866. 

The object of this invention is to indicate during the process of milling the 
state in which the piece under operation is, as by the present operation the 
piece has to be taken out of the milling machine and measured. For this pur- 
pose the invento~ uses a cylinder or roller of wood, or other suitable material, 
by preferenee of twelve to eight inches , placed also by preference 
(although of course at optic) in the vicinity of the throat, through which all 
the cloth under operation necessarily passes ; the shaft of this cylinder or roller 
is in connection by means of pinion wheels with a dial plate on the side of the 
machine. This roller is not, however, always in gear, as it is only necessary 
at certain stages of the operation of milling that measurement should be taken, 
and he uses a sort of friction roller worked by alever cf the first order to throw 
on and off the cloth to be measured upon the indicator roller.—Not proceeded 
with. 

2808. H. M. NICHOLLS, Southampton-street, Strand, London, “ Apparatus for 
cutting continuous paper into sheets, and piling or disposing of the same when 
cut."—Dated 30th October, 1866, 

The endless web of paper, after it has been printed or otherwise, is delivered 
between currents of air proceeding from suitable nozzles, and travelling in the 
same direction as the paper. Whilst the end of the continuous web is thus 
kept floating in a narrow enclosed space, a cutter detaches a sheet ; the forward 
movement of this sheet is checked, and at the same time the current of air 
under the detached sheet which falls on to a receiving surface below. This 
receiving surface is an endless apron, which carries the pile or layers of over- 
lapping sheets ; it thus receives the sheets continuously until from time totime 
they are removed in batches by hand. The knife employed has a serrated edge, 
and is passed from side to side of the web to be divided ; it is carried by a re- 
volving axis beneath the web, and at each revolution it is brought up against 
the paper and divides it by acting in conjunction with a surface of blades on 
the other side of the web. These blades are set apart from one another so as 
to correspond with the intervals between the teeth of the knife. At the time 
of separating the paper the knife is travelling in the same direction as the web 
but at a higher speed. The knife is hinged to another blade not employed 
in the act of cutting the paper, and it closes on this blade immediately after 
cutting the paper so as to catch hold of the tail of the sheet. As the knife 
continues to travel on, revolving about its axis, it carries down the tail of the 
detached sheet through the lower blast of air, and thus the forward motion of 
the sheet is checked, whilst at the same time the lower blast isdiverted to the top 
o! the detached sheet, which is thus pressed down on to the receiving surface. After 
the tail of the sheet has been retained by the knife and its holding blade for a 
sufficient time, suitable grippers or instruments take it from the knife. In ma- 
chinery arranged according to this invention as above described grippers or 
mechanical instruments may be employed to do the work performed by the 
carrents of air, but not so conveniently. 


2312. F. BROWN, Shepperton-street, New North-road, London, “ Manufacture of 
brushes.” —Dated 3\st October, 1866. 

This invention consists in making backs of various kinds of paper, paper 
stuff, papier mache, &c., and then japanning the said brush backs.—Nct pro- 
ceeded with. 

2416. J. Scott, Oxford-street, London, “ Improvements in fire escapes and in 
apparatus for raising and lowering weights.”— Dated 3\st October, 1866. 
This invention cannot be described without reference to the drawings. 


2317. T. WELTON, Graflon-street, Fitzroy-spuare, London, “ A new metallic 
brush.” — Dated 3\st October, 1866. 

This invention relates to a brush for sweeping chimneys, and common roads, 
and consists in the use of spiral springs, metal wires, or light bars of metal in- 
serted into a metallic or wooden stock, in lieu of cane, bass, hair, whalebone, 
bristles, &c.— Nol proceeded with. 

2818. J. Scorr, Oxford-street, London,“ Pneumatic signal apparatus or mean 
for giving alarm in case of fire, or for indicating variations of temperature, 
‘for other useful purposes.” —Dated 31st October, 1366. 

This invention has for its object the adaptation of the expansive property of 
atmospheric air for actuating signal apparatus in order to give alarm in case of 
fire. The specification of the invention describes various methods of carrying 
out this object. 

2826. J. PATTERSON, Beverley, York, *‘ Fastening screw bolts and nuts when 
tightened up.” —Dated 31st October, 186. 

The essential feature of this invention consists in the employment of a 
peculiar washer or thin plate, which, unlike ordinary washers, is prevented by 
special contrivances from rotating with the nut, such washer being of a suffi- 
cient diameter to project slightly beyond the flat sides of the nut, and thin 
enough to admit of a portion of the washer being bent up by the aid of a chisel 
and hammer against one of the flat sides of the nut after it has been tightened 
up, thereby effectually preventing the turning or loosening of such nut so long 
as the said washer remains fixed.—Not proceeded with, 

2327. J. J. HOLDEN and. J. Best, Bermondsey, London, “ Doors or closures of 
gas retorts.” —Dated 3\st October, 1866. 

The patentees claim the employment of a chamber for establishing communi- 
cation between two, three, or more retorts, such chamber having a door 
whereby access is afforded to such two, three, or more retorts at the same time, 
substantially as described, 

2429. T. HENDERSON, Glasgow, “ Sewing machines."—Dated 1st November, 
1866. 

This invention consists essentially in constructing the feed arrangement of 
that class of machines known as “ elliptical” sewing machines, so that the 
feeding teeth are situated both in front and back of the needle, by which 
arrangement a more perfect feed is obtained than hitherto. Another improve- 
ment consists in driving the needle arm by eccentric motion, the eccentric being 
placet on a shaft driven by a belt underneath the table. A third improvement 
consists in governing the motion of what is known as the “elliptic hook ” by 
“piston or plunger working in a cylinder instead of a connecting-rod, whereby 
“greater steadiness of motion is obtained. Another part cf this invention con- 
sists in the bobbin holder being fixed in the front instead of at the side, by 
which arrangement the bobbin is more easily got at for removal or re- 
p acement, 

2833. J. BECKER, Bordeaur, ‘‘ Apparatus for stoppering bottles."—Dated \st 
November, 1866. 

This invention consists, First, in the employment of an ordinary cork, cut 
off to a short distance above the neck of the bottle; Secondly, in placing above 
this cork a small india-rubber plate or washer; Thirdly, in placing above this 
plate or washer a second plate or washer of cork, leather, felt, or other sub- 
stance, forming an elastic cushion, but which may be dispensed with; and 
Fourthly, in placing above this washer a sinall stamped metal plate or capsule. 
The parts being thus placed, the patentee then, by means of hooks or wires, 
strings, or other means commonly employed. fixes the last-named plate, and 
tightens it by taking a bearing or support on the ring of the neck of the 
bottle, By these means the cushion compresses the india-rabber, which thus 
stops any in/erstices in the cork or between the cork and the bo:tle. 

2341. G. WATSON, Glasgow, “ Improvements in reflectors and ventilators in con- 
nection with gas and other lights.’—Dated 2nd November, 1866, 

In one simple modifica\ion embody ing these improvements there is a pendant 
gas pipe with a horizontal botrom pipe having a number of burners in it. At 
# little distance above the burners there is an oblong rectangular reflector or 
framing carried by the gas pipe or by independent chains from the roof or a 
bracket overhead. These sides of the reflector framing are inc!ined so that the 
bottom is the wider part, and the inner surfaces are tormed for reflecting and 
throwing downwards and laterally, the light reaching them from the burners. 
The reflecting surfaces may be formed tn various ways, as, for example, of 
bright tin plate, either plain or indented, and, by preference. protected by 
ulass; or of silvered plain glass, or of silvered or unsilvered prismatic glass, or 
of pla inised porcelain, The glass, or part of it, may, in some cases, be coloured. 
—Not proceeded with. 

2346. 0. C., EDWARDS, Cork, *‘ Machinery for cleansing and washing casks or 
barrels.” —Dated 3rd November, 1866. 

In perfurming this invention the patentee makes a rectangular frame of iron 
or other suitable material, with journals or bearings fora.ed on the opposite 
corners or angles; he suspends this frame in suitable standards, so that it is 
free to revolve on its own axis. Inside of this rectangular frame he fixes 
another frame, suspended in suitable bearings at the ends of the first-named 
frame, the inner frame being free to revolve within the outer one. On one end 
of the axis of the inner frame he fixes a bevel wheel, and connected therewith 
is a bevel pinion fixed on a spindle which passes through one otf the journals of 
the outer frame ; on the outer end of this spindle he fixes a ever with spring 
catch for securing it to one of the fixed standards of the outer frame to prevent 
the said pinion moving when the outer trame is turned. On the journal oppo- 
site the pinion he fixes a handle or belt pulley for driving the outer frame, the 
cask to be cleaned he fixes on the inner frame, to which are attached suitable 
straps or chains for holding the casks, one half of the straps or chains 
being hinged to the frame, and secured by screw pins or catches, 
So that the cask may be readily put in or taken out. The mode of cleansing is 
this :—The cask is secured to the inner frame and partially filled with chains, 
gravel, or other suitable material used for cleansing ; the outer frame is then 
put in motion, by which a peculiar motion is given to the cask, owing to the 
axis of the inner frame, and the axis of the outer frame not being on the same 
plane nor yet at right angles, but between the two, whilst at the same time the 
cask or inner frame performs a motion round its own axis derived from the 
bevel gear. 

2552. &. TONKS, Birmingham, “ Call lells."—Dated 3rd November, 1866. 

in constracting a call bell according to this invention the inventor gives the 
ro! or stem of the clapper a bent, cranked, curvid, or semicircular figure, and 
he connects or joints the upper end of th» said rod or stem toa fixed pin 











THE ENGINEER. 
situated near the top of the pillar carrying the bell, The end of thesaid rod 
or stem of the clapper turns freely on the said pin as a centre, the sald clapper 
whea in its normal position hanging near the pillar of the bell. The clapper 


is advanced against the bell so as to ring or sound it in the following manner: 
—Passing through the top of the bell into the inside thereof is a rod 
capable of sliding vertically. The upper end of the said rod or wire 
the bell is provided with a disc or plate and the .ower end of the rod or wire is 
made into an eye or loop, through which eye or loop the upper end of 
or wire of the clapper passes. Or the bottom of the vertical rod or wire may 
be jointed to the wire or rod of the clapper. By pressing down the dise or 
plate above the bell by the hand, the vertical rod or wire carrying it is 
depressed, and the clapper thereby made to turn upon its pin or centre, and 
strike and sound the bells. The hand being removed from the disc or plate 
above the bell, the clapper returns to its normal position, raising in its motion 
the rod or wire by which the clapper is moved to strike the bell.—WNot pro- 
ceeded with, 

2862. J. S. GISBORNE. Liverpool, “ Automatic means or apparatus to give warn- 
ing of the dangerous existence of fire in warehouses, ships, &c.”—Dated 3rd 
November, 1866. 

A ding to this i jon the fire or increase of temperature becomes the 
agent or inducing cause whereby electricity is made to give an instantaneous 
signal or signa's, audible or visible, or both, to the person or persons in charge, 
or, which the inventor greatly prefers, to the fire police at the nearest fire- 
engine station. He takes two metallic wires, which are good conductors of 
electricity, and places them close to each other, In this position he electrically 
insulates them by or with gutta percha, or other insul materia! liquifiable 
at low temperatures. He then lays, connects, or fixes the said insulated electric 
conductors on or to the ceilings or other parts of structures, or through or 
amongst goods, thence to the police office or other place where the signal is to 
be given. He connects one or both of the said wires to a galvanic battery. 
When one only is connected the electric circuit is not made and no current 
reaches the signal end; so soon. however, as the gutta percha or insulating 
material becomes softened or melted by an increase of temperature the wires 
will touch each other, and thereby allow a current to pass and operate the sig- 
nalling apparatus. When the ends of both wires are connected to the battery 
then a current passes constantly through the signal end; in the event, how- 
ever, of the wires touching each other then the circuit will be shortened, and 
80 cease to reach the signal end, at which time a signal will be given. Any 
ordinary audible or visible signal or signals can be connected or used. Instead 
of employing the insulated wires, and making the touching each other of these 
the means of effecting the completing or shortening of the electric circuit, he 
sometimes uses quicksilver, which he places in bulbs and tubes of glass or other 
suitable materia!, and places these in different exposed places in structures or 
amongst goods. Any increase of temperature causes the quicksilver to rise, 
come in contact with a conducting wire, and complete an electric circuit so as 
to give a signal.—Not proceeded with. 

2837. W. GREEVES, Thornhill-square, Barnsbury, “Saw mills.”"—Dated \st 

M , 1866. 

This invention is peculiarly applicable to the machinery described in the 
specification of letters patent granted to the present patentee, dated 17th of 
May, 1860 (No. 1226). According to the arrangement therein described the 
wood to be cut is fed up to the saw or saws in the saw frame at intervals; but 
the present invention consists in so arranging such descriptions of saw mills 
that the feed may be continuous, and the saws caused to cut in both directions, 
by the two halves of the teeth of each saw being formed or set in opposite direc- 
tions, and together with such arrangements rotary cutters are applied at the 
sides of the wood, so that as it is caused to move continuously up to the saw 
frame by the quick rotary motion of the cutters, the sides of the wood are 
‘*squared,” “matched,” *tongued, ‘‘rabbeted,” or otherwise prepared ac- 
cording to the nature of the rotating cutters which are for the time used in the 
mill ; these operations are performed before the wood is divided by the saw or 
saws in the saw frame. 

2339. H. GREAVES, Abingdon-street, Westminster, “ Apparatus to facilitate the 
unloading aud delivery of coal, stone, and other articles from ships, barges, 
&c.”"—Dated 2nd November, 1866. 

In. performing this invention the inventor emp'oys barges or other vessels, each 
having in the bottom thereof an aperture or apertures capable of being opened 
and closed, and so constructed that when the aperture or apertures are opened 
the coal or other article to be unloaded may fall out. He has also at the 
delivery station a lighter furnished with a valve or valves, which, being 
opened, the water enters the lighter so as to cause the same to sink to the 
bottom of the river, canal, or other body of water in which it is situated. To 
unload the barges or vessels containing the coal, stone, or other article, he 
brings the same over the said lighter, which has been previously sunk to the 
bottom, and he opens the aperture or apertures above mentioned so as to allow 
the coal or other article which is to be unloaded to fall through the water into 
the lighter. He then removes from over the lighter the barge or other vessel, 
and when the tide has receded, and the water has escaped from the interior of 
the lighter, its valve is closed, and when the tide rises, the lighter is floated and 
atterwards brought to its destination.— Not proceeded with, 

3834. H. K. J. DENTON, Wolverhampton, “ Machinery for bending chain links.” 
—Dated \st November, 1866. 

This invention relates to the means of manufacturing links, such as are used 
in the construction of chain harrows and the like, and consists of improved 
machinery for producing the same; also for bending iron for rake teeth, the 
sai pr d hinery or i being d as, follows :—About 
the centre of a suitable frame the patentee fits a strong vertical shaft, at the 
top of which a revolving mandril is firmly keyed, and at the bottom of which 
shaft is fixed a bevel toothed wheel, or other suitable gearing, driven by the 
mechanism hereinafter described. The bottom portion of the mandril is formed 
with a horizontal shelf or flange, to one side of which flange a jointed com- 
pressing chain, of sufficient length te pass round the mandril one or more 
times, is secured; to the opposite end of this chain a running chain is attached, 
which passes over a bearing wheel, and carries a dead weight, or is acted upon 
by lever and weight, if preferred. In forming the links pieces of bar and 
other iron cut to the required length are placed upon the flange of the mandri! 
with their ends at the point where the compressing chain is attached thereto, 
and, upon the mandril being turned, the lengths of iron abovementioned are 
compressed between the mandril and chain. The mechanism for turning the 
mandril and winding the compressing chain consists of a horizontal shaft 
driven by a pulley at one end, and carrying a bevelled pinion constantly in 
gear with the mandril shaft, wheel, and clutch box at the other; the pinion 
runs free upon the horizontal shaft when the clutch which slides upon a feather 
is disconnected, and the clutch box is moved by a lever by means of a slack 
chain connected thereto, which is adjusted so as to move the lever and throw 
the pinion out of gear in any position of the mandril required; or the lever 
may be moved by hand, or by an incline plane actuated by a pulley on the 
main shaft hauling a chain attached to the said incline plane, thus moving the 
end of the lever as desired, 


2835. M. POLLACK, Birmingham, “ Improvements in packing needles and in 
papering needles or making up needles for sale.”— Dated \st November, 1866. 

In packing needles or sticking needles into paper according to this invention 
the patentee vo sticks the needles into the strip of paper that they are situated 
in different parallel planes, that is to say, at the front or back of a row of 
needles stuck into a strip of paper he sticks another parallel row of needles, 
each needle of the last mentioned row being situated between two adjacent 
needles of the first mentioned row, so that the needles are arranged in the form 
of a series of triangles. 

2840. T. CHATWIN, Birmingham, “ Screw stocks and tube cutters.”—Dated 2nd 
November, (866. 

This invention, as carried out in connection with screw stocks, is performed 
as folluws:—The screwing or cutting dies of the stock work in radial 
slots in the body of the stock in the ordinary way. On the upper 
side of each of the said screwing or cutting dies the inventor makes a 
series of curved teeth or notches, the said teeth being struck from a 
common centre, or from the centre of the body of the stock through which the 
rod to be screwed passes. Upon the top of the body of the screw stock he 
places an annular plate, capable of rotating freely upon the said stock. This 
plate may be kept in its place by means of a fixed shoulder on the body of the 
stock, under which shoulder the inner edge of the annular plate engages. Upon 
the underside of the said annular plate he makes a spiral thread, the said 
thread being fitted to engage with the teeth before described on the upper side 
of the screwing dies. By a spiral thread he wishes it to be understood that he 
means a thread the curves of which gradually recede from a point or centre, 
while they continue to revolve about the said pointior centres. By rotating 
the said annular plate by means of a knob or projection upon it, the said spiral 
thread on its underside engaging with the teeth on the screwing dies, give a 
sliding motion simultaneously to the said screwing dies, and, by rotating the 
annular plate in one or other direction, the said screwing dies may be 
advanced towards or separated from each other the required distance.— Not 
proceeded sith. 

2843. W. Frosz, J. H. LEATHER, and J. NELSON, Sheffield, “ An auriliary 
smiths’ fire.’- Dated 2nd November, 1866. 
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sliding upon a rod affixed to the foot or support of the pillar hereinafter ex- 

plained. Instead of a tubular pillar a solid pillar or rod may be employed. 

The said foot or support consists of two rods jointed to each other at their 

middles. One of these rods is jointed at one end to a cross piece at the bottom 

of the pillar, and the other end of the said rod is jointed to the lower end of a 

stay, the upper end of which stay is connected to a tubular socket capable of 
sliding and being fixed at the required height at or on the pillar. The other of 
the said rods is jointed to the middle of the first-mentioned one, and is capable 
of being placed parallel thereto or at right angles therewith. When these 

jointed rods are expanded they form a broad and firm support to the pillar. 

The foot described is capable of being placed on either side the pillar. Instead 
of the folding foot described a fixed foot or base may carry the pillar or upright 

and stay. The desk, support, or board—made, by preference, in halves capable 
of folding upon one another—is supported upon a cross arm or tube at the top of 
the pillar. This arm is carried by a tubular socket capable of sliding upon the 
pillar and being fixed at the required height on the said pillar. The said arm 
is not connected rigidly to the said socket, but is jointed thereto so as to permit 
the said arm to be fixed at right angles with the pillar, or to lie parallel thereto, 

or to take any required intermediate angle. When the arm is in use it is fixed 
at right angles, or other required angle, with the pillar by means of a wedge 
behind the central knuckle of the joint of the said arm. This wedge may be 
kept in its place by a spring or screw or otherwise. The desk or voard ts also 

connected to the arm described by means of a tubular socket. This socket 
permits the desk or board to be inclined at the required angle, and adjusted at 
the required place on the said arm. When in use the pillar of the desk, stand, 

or easel is made to rest against a chair or bed, or other article, in order to 
steady or support the said pillar. In folding the desk, stand, or easel after use 
the halves of the desk proper or board are folded upon one another, and the 
arm carrying the said desk or board is released from the pillar by depressing 
the wedge, and the said arm and desk or board are turned down parallel to 
the pillar. The rods constituting the foot of the pillar are folded parallel to 
one another and to the pillar, and the stay is also folded parallel to the pillar. 
By the arrangement described the several parts are situated parallel to one 
another, and occupy little space. <A candle lamp may be applied to the top of 
the pillar by means of a tubular socket. All the tobular sockets herein 
described are provided with screws fixing them to the rod or tube upon which 
they slide, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

( From our own Correspondent. ) 

Iron TRADE: Very little Improvement : Heavy Samples in Dimi- 
nished uest--ENGINEERING FIRMS ON SHortT TimeE—1000 
Tons oF Hoops FoR AMERICA: Much Competition for the Order 
—EFFECTS OF OCEAN AND LAND TELEGRAPHS ON THE FOREIGN 
Szason Trapes: “‘ Season Trades” at an end—THE TRADES 
UNIONS AND THE IRONWORKERS—EXPECTED VISIT OF THE 
SHEFFIELD COMMISSIONERS TO SOUTH STAFFORDSHIRE-—COMING 
PRELIMINARY MEETING: No Alteration Expected in Prices— 
Work aT THE Biast Furnaces: Pig Makers better off than 
Finished Iron Makers: Why?—MoRE PARTICULARS ON THE 
BELGIAN Exports oF Iron : The British Secretary of Legation’s 
Report—TueE Factory Acts EXTENSION AND THE IRONMASTERS’ 
REPRESENTATIONS : Rumours—CoaL TRADE: Projected reduc- 
tion of Wages in the Thick Coal—Harpwakes: Birmingham, 
Wolverhampton, Willenhall, Bilston, Wednesbury, East Worces- 
tershire—THE TRUCK ACT AND THE DARLASTON STEEL AND IRON 
Company: Another Conviction—FaTaL BOILER EXPLOSION AT 
TamwortH: The Inquest. 

Tue condition of the iron trade and its congeners in this district 
is very slightly if at all improving. Trade here is very dull all 
round. Ironmasters are now giving up reasonable hopes of any 
sensible improvement until after harvest. It is being remarked 
that inasmuch as the * financing” and banking facilities, upon 
which much speculation that benefitted the iron trade was before 
cherished, are not now within reach, the restoration of a good 
trade must be slower now than at any former period after a crisis. 
The home demand is that upon which most is being done; and 
here it is the local home requirements that afford most employ- 
ment to the mills and forges. The descriptions are all, however, 
of the lighter sort, those used in the great engineering and iron- 
contracting works being in only little demand. 

This is the kind of work which is usually called for by men who 
are engaged in large undertakings, and, for the most part, it goes 
abroad. The first firms of this class in this district have their 
men upon short time. A few small orders continue to be received 
on American account, understood to be for the States; one order 
of a thousand tons of hoops is now being rolled here for a Liver- 
pool firm. To get the order a low figure had to be accepted by 
the makers; and the specification was the subject of much quoting, 
amongst others by firms of the highest standing in the trade. 
Much use is now being made of the transatlantic and overland tele- 
graph. It is now no longer necessary that heavy stocks should 
be Les either on this or that side. This week telegrams are 
coming to hand which, in a conspicuous degree, display the altered 
method of trade, which this speedy communication has brought 
about. There is already almost an end of the different ‘* season ” 
trades with the States. The official members of the Ironmasters’ 
Association of this district are preparing to give evidence before 
the commissioners on trades’ unions. It is anticipated that the 
operations of ironworkers’ unions will be the next inquired into. 

ere is also reason to expect that the commission now sitting in 

Sheffield will next come into this district to inquire into the 

outrages of the Sheffield type which appeared here for the first 

time at the last collieries strike. 

The preliminary meeting will be held on the 27th inst., but it 
is not likely that any alteration will be made in the current 
official ‘* list ” of prices. 

The blast furnaces have continued in operation throughout the 
week, but the mills and forges will do scarcely anything. The 
accumulation of pigs at the furnaces, owing to the suspension of 
operations at the finished iron works, will enable the pig-makers 
to more than keep up with the requirements of their customers. 
The producers of pig-iron are getting better proportionate prices 
than those obtained by the makers of the finished article. This 
is the opposite of the state of things that some time ago existed. 
It has been brought about at once by a diminution in the make 
here and a consumption in foreign markets which has quite made 
up in not a few instances for the falling off in the demand in this 
country. Contrary as the facts are to those to which much 
prominence has lately been given, the following particulars will 
to some extent bear out this assertion. 

Information upon the Belgian iron trade continues to arrive. 
Mr. Petre, her Majesty’s secretary of legation at Brussels, in his 
report on the foreign trade of Belgium, writes:—‘‘ I may mention 
as a matter of some interest bearing upon the question of the compe- 
tition of Belgian with British iron, that there was a decrease in 
the exports of Belgian iron and steel to Great Britain in 18356, and 
a marked increase in the imports. In fact, the increasing impor- 
tation of cast-iron, chiefly British, into Belgium, and the falling off 
in the exports, seemed to haveattracted the attention of the Belgian 
ironmasters, for at a meeting held by the latter in January last, 
where it was decided, in nce of the depressed state of the 
trade to reduce wages 10 per cent., and to close a certain number 
of the furnaces, this subject was discussed at some length. 
On examining the tables it was found that during the first eleven 

ths of 1864 the imports into Belgium of raw cast-iron 








This invention reiates to the coustruction of an auxiliary or pl 1 
smiths’ fire, constituting an addition to the ordinary smiths’ fire now in use for 
heating more effectually, thoroughly, and expeditiously all such descriptions of 
heavy smiths’ work as frame plates, stern posts, railway engine and carriage 
wheels, or other large and heavy masses of metal which, by reason of their size 
or form, cannot be so heated in the ordinary smiths’ fire. The article to be 
heated is placed on the ordinary smiths’ fire, and assuming that a railway 
wheel is to be heated, the fire should be of a circular form, such as is generally 
used for wrought iron wheels. Above the wheel or other article the inventors 
apply their auxiliary fire. It consists of a box or case of wrought or cast iron 
or other suitable material, lined with fire brick, with passages for the admis- 
sion of the blast, which is conveyed from the flue by means of light movable 
pipes made of sheet iron or any other material which may be found suitable for 
the purpose.—Vot proceeded with. 

2853. E. P. NORTH, Birmingham, “ Portable or foldii desk, stand, or 
easel.” —Dated 3rd November, 1866. ers z 

In constructing a portable or folding reading desk, stand, or easel according 
to this invention the patentee makes the upright or pillar to which the desk 
tt pport or board is connected of a tube, the lower part of which is expable o. 


( ‘fonte brule’), were 7200 tons, of which 5300 were British; in 
the corresponding period of 1865 they rose to 18,800 tons, 
of which 17,000 were British; and in 1866 to 29,590 tons of which 
26,200 were British. On the other hand, the exports of Belgian 
cast-iron during the first eleven months of 1864 amounted to 
2440 tons, 17,200 of which went to France, and 5900 to 
England ; whereas in the corresponding period of 1866 they did 
not amount to more than 14,000 tons, of which 9600 were exported 
to France, and we hy to Great Britain. The exports of Belgian 
rails have fallen also from 75,353 tons, during the past eleven 
months of 1864, to 62,734 tons in 1860. The following is an exact 
statement of the quantities (the values are not all ascertainable), 
of iron and steel of all sorts a into Belgium from Great 
Britain, and of Belgian iron and steel exported to Great Britain 





during the first eleven months of 1866, as compared with the 
corresponding period of 1°64:—Imports, 1866, iren an‘ steel, 
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31,289 tons; 1864, 8528. Exports, 1866, iron and steel, 8817 tons ; 
1864, 20,979 tons. The Bon may be briefly stated thus: whereas 
in 1864 (taking the first eleven months in the year) Belgium sup- 
plied England with 20,979 tons of iron and steel, in 1866 she we 
sent S817 tons ; whilst the imports of British iron and steel rose 
from 8528 tons in 1864 to 31,289 in 1866. 

It is stated that the representations which have been recently 
made to the Government relative to the Factory Acts Extension 
bills have not been successful, as they declined te give up several 
of the more important points suggested by the trade, and hence 
the matter will be dealt with by the Select Committee. It has 
been hinted that this committee is anxious to report without 
hearing any evidence at all, Arguing upon this state of affairs it 
is urged that this would be most unsatisfactory, and very unfair 
to the trade. When the deputations attended at the Home office, 
they stated that the evidence collected by the assistant commis- 
missioners for the iron trade was ex-parte in character, and the 
main object in referring the bill to a select committee was to 
afford manufacturers an opportunity of correcting mistakes which 
have been made, and to give the House materials for forming a 
judgment upon the requirements of the iron trade. This will be 
entirely frustrated if no evidence is received by the select com- 
mittee, and what they will be able to do could have been much 
more successfully accomplished by a committee of the whole 
House. 

The coal trade of the Midland district is reported brisk, con- 
sidering the condition of the iron trade; but the demands of 
Birmingham are great, and the supply is diminishing, so that an 
impression prevails amongst some coal masters, that were trade to 


revive to any great extent, there would be great difficulty in ob- ; 


taining the needful supplies of fuel, and that prices would accord- 
ingly rise. Nevertheless it is probable that a reduction in the 
thick coal colliers’ wages, may be considered by the coal masters at 
the preliminary meeting. At the late reduction no change was 
made in the price of thick coal, or in the miners’ wages who get 
that description. It is now thought by some that the continued 
depression in trade, and the low rates which prevail in the price 
of pig iron of other districts, render it absolutely necessary that 
cost of production in Staffordshire should be brought down to the 
lowest possible limits. 

Relative to the general trades in Birmingham we have to report 
that in the metal trades dulness is much felt, and that for fancy 
goods there is a very moderate demand. The foreign department 
is also dull. Little is being done with the north of Europe, and 
the latest advices from that quarter speak discouragingly as to 
this year’s trade. The Eastern markets have sent a few orders 
lately, and the West Indies is not entirely out of the market. 
Other foreign markets are, however, doing a comparatively small 
trade. 

The Wolverhampton manufacturers report business quiet in 
most of the departments. As we write a little movement is 
taking place in bath and toilette wares owing to the warm weather 
of the past few days, but until now this usually heavy season 
trade at this time of the year, has thus far this summer been 
exceeilingly slack owing to the prolonged cold weather. 

The japanned and tin-plate trades of Bilston, like those of 
Wolverhampton, are somewhat depressed. Some of the iron- 
foundries in the neighbourhvod are, however, a little more active. 
The recent failures in this town continues to be discussed. The 
total stoppage of the works will be a serious injury to the town, 
and it is therefore hoped that they will soon again be carried on. 

There is no improvement in the general lock trades of Willen- 
hall, and for currycombs the demand is falling off. The bolt and 
gridiron trades are quiet. 

The great establishments at Wednesbury who live upon the 
demand for wheels, axles, and rails, chiefly, are only quietly 
occupied, and the same remark applies to the nut and bolt trades 
of the same locality. 

The chain-cable and anvil trades are doing very little, and the 
workpeople in the nailing districts are only partially employed. 

Nowhere has much work been either given out or done in the 
hardware branches this week, owing to the Whitsuntide holidays. 

Sometime ago the Darlaston Steel and Iron Company (a portion 
of the old firm of Lloyds Fosters) were tined £10 and costs for an 
infringement of the Truck Act, The firm keep a provision store 
near to their works, and when their men received draws they used 
to get notes as well as money; and the notes represented (if the 
men chose to take them to the shop) four-fifths of the money in 
provisions. The workmen were accustomed to take the money 
representing the amount of the draw and the ticket and place both 
on the counter of the shop. Here one-fifth of the cash was re- 
turned, and for the four-fifths retained a note called a‘ black note” 
was given, which entitled the person holding it to the value of the 
money entered upon it in provisions. It was under these cir- 
cumstances that they were fined three weeks ago; and this week 
they have been fined a similar amount for a similar offence. The 
question of their liability, however, as an incorporated company, 
to be sued under the Truck Act yet remaining to be decided. 

Last week a boiler exploded at the paper mills of Messrs. Fisher 
and Co., Kettlebrook, near Tamworth. The boiler exploded, about 
twelve o’clock at night in a northerly direction, knocking down 
« wall, carrying bricks in almost every direction, and sending one 
immense piece of iron, about three tons weight, 100 yards distant 
and imbedding it in the earth in a field. Most of the houses in the 
village bear the records of the explosion, and the works themselves 
look as though a few cannon balls had been fired into their midst, 
shattering everything that came in their way. The fireman, who 
was the only man who probably could give any information as to 
the cause of the explosion, was found lying with a hot piece of 
iron across his body, fearfully scalded and burnt, died a few 
hours afterwards, Doubtless, however, this explosion is not an 
exceptional one, and is caused as many have been, from the 
pumping machinery of the engine being neglected, thus causing 
ihe boiler to get empty of water ; and the cold fluid thrown upon 
tie hot plates generating an amount of steam which the boielr 
could not contain. Another of the workmen has since died from 
some injuries he received on his head. A verdict of accidental 
death in both cases was returned by the jury. 











WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE IRON TRADE: Stocks Decreasing: Foreign Requirements 
Laryer: Home Business—T1In PLATES—STEAM AND House CoaL 
Trabes — THE BrLatna, CWMCELYN, AND COALBROOKVALE 
WorKS-—SHACKLEFORD, FORD, AND CoMPANY, LIMITED: Meet- 
ing of Shareholders—PowEL. v. ELLIOTT AND OTHERS ~TRADE 
oF THE SOUTH WALES Ports. 

‘THE ironmasters are beginning to experience some relief from 
the long depression which has prevailed, and foreign rail buyers 
ure undoubtedly making purchases with greater freedom. The 
stocks at the shipping yards and at the works are decreasing, and 
1 few such months as May would soon infuse into the trade a 
degree of healthy reaction. These remarks apply more particularly 
to the exports last month, which, if indications are in any degree 
to be relied upon, go a great way to prove that foreign require- 
ments are large and time only is necessary to re-establish that 
confidence which is indispensably necessary before anything like 
activity can be expected to prevail. In home business there is no 
change to note since last week. 

Tin plates are inactive. Charcoal, I. C., are quoted 27s. to 28s. 
per box, delivered at Liverpool. 

This being Whitsun week there has not been much work 
done at the collieries. Steam coal proprietors report that foreign 
orders are increasing in number, and there is a prospect that 
business will soon improve. The competition in the house coal 





trade is just now severe, and although there is a fair coasting sale 
the capabilities of the district have so expanded that many of the 


The Blaina, Cwmeelyn, and Coalbrookvale works were offered 
for sale by Messrs. Fuller and Horsey on the 5th. The estate 
comprises a total of 999 acres, of which 439 acres are freehold. In 
1865 Mr. John Hedley, after a careful examination both under- 
ground and surface, valued the property at £226,000, and up to 
that time between £60,000 and £70,000 had been divided out of 
earnings. There are twenty pits in use on the property, several of 
which may by a small outlay be sunk to the lower seams, and 
| thus command the field of coal under the three-quarter seam 
| which is still unworked. The quantities of coal and mine raised 
from the pits annually, on an average of six years, have been 
304,200 tons, and the quantity of finished bar and railway iron 
made at the works during the same time averaged 39,000 tons per 
annum. The property was offered in one lot, but as there was no 
bidding it had to be withdrawn. The sale having failed, it is 
expected that another meeting of the creditors of Levick and 
| Simpson will soon be called in order to determine what course to 
| adopt in the present emergency. 

A meeting of shareholders in Shackleford, Ford, and Company 
| (Limited) was held on Saturday at Cheltenham, in order to receive 
the report of the committee of investigation. Mr. Handel 
Cossham occupied the chair; the meeting passed off in a 
very different manner to what was expected—in fact, if the 
chairman had shown one half the tact in managing the busi- 
ness of the company that he did in managing the meeting on 
Saturday, the company would certainly not now be in its 
present difficulties. The chairman commenced the meeting 
by disputing several assertions in the committee’s report, and 
he complained that the directors were not examined before 
the issuing of the report. Mr. Inskip defended the committee, 
j and went minutcly through the whole of the particulars 
given in the report. After a long discussion the chairman in 
reply did not hesitate to admit that the directors had made 
mistakes, but he emphatically denied that they had any pecuniary 
interest in the promotion of the company. He believed their 
difficulties could be surmounted by a call of about £2 10s. per 
share extended over a period of two years. The liabilities of the 
company were £76,000; there were three creditors —the Glouces- 
tershire Banking Company, Lloyd’s Banking Company, and 
Lloyds, Foster, and Company—to whom they owed £61,000 
of that amount. Two of the three, and he believed the 
third as well, were willing to enter into an arrangement 
that the payments should be spread over a period of four 
years. The following resolution was finally a to:—*“* That a 
committee of shareholders be now appointed for the purpose of 
conferring with the directors and bankers, with a view to the re- 
suscitation of the company with an altered name, with a view to 
any shareholders who do not wish to continue being relieved from 
their respective shares, and from all further liability, on the under- 
standing that the petition for the winding-up be postponed until 
after the proposed meeting of the directors and bankers, and that 
the following gentlemen constitute the committee: Messrs. Sully, 
Bridgwater; Watson, Nottingham; Beeman, Cheltenham; Fisher, 
Bristol; and Moxham, Swansea.” 

Mr. Handel Cossham has resigned the chairmanship and director- 
ship of the coal company at Varteg, Monmouthshire, designated 
John Vipond and Company, Limited. 

The returns of the trade of the South Wales ports for the nonth 
of May and the corresponding month of last year were as follows: 

EXPORTS OF COAL, 
May, 1807. 
Tons. 
390,562 oc ce ce se ee 
31,289 1. ce ce oe oe 





May, 1866. 
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SHIPMENTS COASTWISE. 


May, 1867. May, 1866 





Tons. Tons 
Cardiff 1. +2 oc oo co 84,480 2. co ov 
Newport... «2 2 oc co  GB,GIT 2. «e oe of 
Swansen.. -- oo co co 20,288 we oe oe oo oe 
Llianelly .. .. owe Bee «sso. on os 00, Fee 
Newport also exported no less than 27,583 tons iron; Cardiff, 


21,823 tons iron and 7253 tons patent fuel; and Swansea, 10,500 
tons patent fuel. As the returns indicate there was some increase 
in the coal exports, and the coasting shipments were upon the 
whole satisfactory. The exports of iron were unusually large, the 
greater part having been cleared for the American and Prussian 
markets. 





SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 


Tue GLAscow Pic Inon MARKET—THE MALLEABLE Inon TRADE 
—TuHe Coat TrapE—THE IRON TRADE IN COATBRIDGE—AR- 
MOUR-CLAD SHIP CONTRACT. 

In pig iron there has been littie business done during the past 

week, and prices are slightly in favour of buyers, To-day, Wed- 

nesday, only 500 tons reported at 53s. 7}d. cash, closing sellers. 

Full quotations are as follows :—Pig iron, mixed Nos., warrants, 

53s. 6d. to 53s. 74d. ; No. 1, g.m.b., 54s. 3d. to 54s. 6d. ; No. 3, 

53s, 3d. to 53s. 6d. ; Gartsherrie, No. 1, 65s. ; Coltness, No. 1, 

63s. 6d.; Glengarnock (at Ardrossan), No. 1, 61s. The shipments of 

the week are considerably above those of the corresponding week 

of last year. i 
In manufactured iron there is no change to report in the 

quarter ; prices same as last quoted. 

Coals continue in fair demand, especially for export, at the 
following prices :—Coals, Main and Common Hard, for shipping, 
per ton of 20 ewt. laid down, 6s. 9d. to 7s. 3d.; Best Splint, 
7s. 9d. to 8s. ; Wishaw Household, for shipping, 7s. 6d. to 8s. : 
Dross, laid down, 3s. 6d. to 6s.; Household, best quality, delivered 
per wagon of 24 cwt., 10s. 6d. to 12s. 6d. ; second qualities, 
per do., 9s. to 12s. ; Quarter, best quality, delivered per wagon, 
10s. to 13s.; steamboat, per 24 cwt., 10s. 6d. to 12s, The 
advices of coal shipment at the principal ports show an amount 
still in excess of the corresponding week of last year. 

The works in Coatbridge are all going on at the reduced wages, 
except the} tin works, The majority of the hands formerly em- 
ployed there have left the place, and only the puddlers, who have 
accepted the reduction, are working. We believe the places of 
the men who have left are to be filled with Welshmen. At Dun- 
dyran there are fourteen malleable furnaces, which have been out 
for a considerable time, to be re-lit for work at once; and at 
Gartcosh the malleable work, under the hands of the new pur- 
chasers, is to be put to work immediately. Q ; 
Messrs. Robert Napier and Sons, engineers and iron shipbuilders, 
Glasgow, have just concluded a contract with her Majesty’s 
Government to build two armour-clad ships, the armour plates 
to be Sin. thick, and tonnage about 3500 tons. 


— 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 
Liverroo.: Runcorn Viaduct: The Birkenhead Docks: Water 
Supply-—SoutH Yorksuire Iron TraDE—TELEGRAPHIC Com- 
MUNICATION WITH THE ISLE OF MAN—NorTH-EasteRn Dis- 
prict: The Trade of the Tyne: North of Eagland Institute of 
Mining Engineers: The Cleveland Iron Trade—Coau is YORK- 
SHIRE—A SUBMARINE CABLE TO DENMARK, 


THE viaduct and bridge which has been upwards of two years in 
course of erection over the Mersey at Runcorn Gap is approach- 
ing completion. The total cost of the viaduct and bridge will 
probably exceed £300,000, but the result will be a shortening of 
the distance between Liverpool and the metropolis by about 








colieries are not in full work. 


twelve miles. Mr. Inman, of the New York and Philadelphia 








~~ 
Company, recently agreed to give the Birkenhead Docks a trial, 
and to send some of the company’s finest steamers over to the 
Cheshire side of the Mersey for the purpose of taking in cargoes 
&c. His arrangements have been suddenly changed or checked 
by the receipt of a notice from the law clerk of the Wallasey 
commissioners, stating that the conveyance of passengers and 
goods from one side of the Mersey to the other (as arranged by 
Mr. Inman) would infringe upon ancient rights of the Seacombe 
ferry, and that the commissioners claim a toll upon all passengers 
and goods so conveyed. Mr. Inman has referred the subject to 
the Mersey Docks and Harbour Board; unless a satisfactory 
arrangement can become to he will in all probability refuse to 
work his steamers on the Cheshire side. Yesterday week Mr. H. (, 
Belor, chairman of the Liverpool Water Committee, laid the 
foundation stone of the tower of new waterworks at Dudlow-lane, 
The — of the undertaking is to supply the whole of the dis- 
tricts laying to the south of Liverpool, Garston, Aigburth, 
Woolton, Wavertree, and the intermediate neighbourhood; any 
surplus water will go to the Liverpool reservoirs. 

The iron trade of South Yorkshire is considered a little firmer. 
At Milton and Elsecar matters are improving and more work is 
being turned out. At the South Yorkshire Steel Works at 
Penistone several hundred tons are being turned out weekly, 
The armour-plate branch is considered a little healthier. In 
railway material such as tires, axles, wheels, X&c., there has been 
a pretty brisk business. 

Telegraphic communication with the Isle of Man has been re- 
stored. 

As regards the north-eastern district, the general manufacturing 
trade of the Tyne, although showing no extraordinary advance, is 
gradually improving. The coal trade of the Northwaberland and 
Tyne docks is in a satisfactory state, and the Northumberland 
dock has exhibited a considerable increase this season in the 
number of large Liverpool East-Indiamen which have taken 
in cargoes of steam coal there. The fine transport ship the 
Jumna, built by Messrs. Palmer and Co., of Jarrow, left the Tyne 
on Friday for Plymouth. Yesterday week upwards of fifty mem- 
bers of the North of England Institute of Mining Engiueers 
visited Ryhope Colliery at the invitation of Mr. J. Taylor, A 
number of the gentlemen descended the workings to examine the 
engines, &c., while the remainder inspected the colliery generally, 
and especially a new or second shaft, now sinking. This siaft is 
18ft. in diameter, and it has been sunk to 212 fathoms through 
the upper seam, while it is within a short distance of the second 
seam. When it is completed the yield of the colliery—now 
nearly 2000 tons per day—will be increased to 3000 tons per day. « 
There has been a somewhat better feeling about the pig iron trade 
of the Cleveland district. More inquiries for iron are coming to 
hand, and makers’ stocks have diminished considerably of late, 
although they are now very heavy. The stock in the Middles- 
borough stores is now, however, 72,497 tons, which is an increase 
of about 200 tons upon last week. One firm has decided to blow 
out two furnaces, and another firm has recently put one out of 
blast. On the other hand, Messrs. Gilkes, Wilson, Pease, and Co. 
have just blown in a new furnace ; but it should be stated that 
this firm has not had in blast any one of its five smaller furnaces 
since the commencement of the strike in July. In manufactured 
iron things still continue dull, the mills and forges still being in 
only partial operation. The rail mills are running short of orders, 
although one firm has secured a Russian contract for about 10,000 
tons. The shipbuilding trade appears to be also looking up, and 
plate manufacturers are anticipating a change for the Potter 
before long. 

At the last meeting of the Yorkshire Philosophical Society, at 
York, a paper was read which contained a notice of an attempt to 
discover coal at Reedness, on the right bank of the Ouse, below 
Goole. Borings were made in this locality so long since as 1834. 
Mr. Wainwright stated that he had lately made inquiries in the 
neighbourhood of the borings, which had extended, according to 
information furnished to him by persons conversant with the 
matter, to a depth of 331 yards. He suggested that by an addi- 
tional expenditure of £200 to £300 it might be ascertained whether 
coal was really to be found in the locality. 

Che Danish Government has granted a concession for the sub- 
mersion of a submarine cable from the Yorkshire coast to Denmark. 
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1867 1666. 
CoppER—British—cake andtile,| £ 3s. d. £3. d) £ 8. d. £ & d. 
| 79 0.. 8 © 0) 8§ 0 0.. 86 0 O 
| 0.. 83 9 0 86 0 0.49 0 O 
@.. 84 0 0} 89 O 0.. SI 0 O 
0.. 90 0 0} 93 0 0..95 0 0 
0.. 68 0 0] 4 0 0.. 909 0 0 
0. 000; 000. 00 0 
Spanish Cake ...ccecececess q 0..7310 0|/89 0 0.. 000 
Slab. for prod. 96 percent. ..| 0 0. 000 000.000 
YELLOW METAL, perlb. ......| 9 9 7 0 07%; 8° 0 7} OO 8B 
RON, Pig in Scotiand,ton......| 213 6 cash |} 213 © cash. 
Bar, Welsh, in London ......| 615 0.6. 7 0 90) 75 0. 710 0 
Wales......0 60 @. 6 5 0| 610 0.. 615 0 
| 710 0. 715 0] 8610 ©. 0 0 0 
Rail, in Wales ..ccccccsoceee| 6 9 01. 6 5 0 610 01. 615 0 
Sheets, single in Londo | 919 0. 0 6 0/1010 &. 09 0 O 
Hoops, first quality... 610 0.. 9 0 0} 910 0... 915 O 
} 710 0. 0 9 0} 810 0. 815 0 
Swedish ..ccccccccsccccece | 10 5 0... 1010 0; Il 5 O.. 11 15 O 
LEAD, Pig, Foreign, per ton .... 1910 0.. 0 0 0 20 0 0. 9 0 6 
English, W. B..cccccscscceee | 2115 0. 0 O 0) 22:10 0, 22:15 0 
Other brands |} 1917 6.. 20 2 G 2015 0.. 21 5 O 
Sheet, milled 1/2015 0.. 0 O Oj 2110 0.. 2115 O 
Shot, patent... 1/93 0 0.. 0 0 0} 2% 00... 00 0 
Red or minium ;21 5 0.. 0 0 4) #22 0 0..23 0 0 
White, dry..... }29 0 0.. 2910 © 3110 0.. 32 0 0 
ground in oil....- |} 28 0 0..30 0 © 3: 0 0. 3210 0 
Litharge, W.B....0+ 1/25 0 0.. 0 0 0; 24415 0.. 25 0 0 
QUICKSILVER, per bot. .. ; 617 0.. 0 0 700. 00 0 
SPELTER, Silesian, per ton |; 2017 Go. 21 2 6| 1915 0.. 20 0 0 
English sheet .ecccces 137 0 0. 0 0 0] 2810 0. 0 0 O 
White zinc, powder... oe | 000... 0 90 '00. 900 
STEEL, Swedish faggot . 000. 0 0 io Ga. © Dd 
ROG cscccccvcceces 000... 0 0 00. 0060 0 
YIN, Banca, per cwt. } 412 0. 0 0 5180 ooo 
Straits, fine—cash . oo} 46 % 0 O C 316 0. 316 0 
Prompt 3 months ....00..| 4 7 0.. 4 8 0) 3'7 O.. 318 QO 
English b1OCKS .eccccccsccces 48 @.. 49 8 43 — we 
Bai® cccccccccoses see 49 0. 410 i; 440.. 46 0 
Refined, in blocks.....22006| 412 0.. 0 0 0| 46 0.. 48 0 
TINPLATES, per bx of 225 sheets | 
Dr ism t 02 Ge & OG FS Oe 3. ® 
IX ditto..... 110 0.. 112 6 ot 6... 2 @ 
IC charcoal 110 O.. 823 OF LEl O.. 2113 0 
TX ditto... eve 116 9. UW ¢ 118 6. 2 0 
PRICES CURRENT OF TIMBER. 
1867. | 1866 1867. 1866, 
Per load— £es s.|4 8% £2 5 | Perload— 4:44 64 
™ sececeseseee 9 01010 | 11 10 1210 || Yel. pine, per reduced C 
Quebec, red pine 5 410) 3 5 415 | Canada, Ist quality 17 01910 17 10 20 0 
yellow pi 5 40) 215 310 D 12 013 0 12101410 
St. John’s N.B., 00 0 0 1110 1210 12 018 6 
Quebec,oak, white, § 6 3 5 0 510 . 101014 0 101012 0 
rol. i 410) 45415 8 90 610 0 
, oo; 9000 0000 00080 
: 50 310 6 6 819101 9 01019 
E 6 o| 310 6 O whie & 0 9 0} 8 O89 9 
2 3.0| 2 5 B10 || Gefle, yellow...... 9 O11 010 O1L 0 
3 410} 3 5 81 Soderhamna . 9 01010, 91011 0 
3 3 5) 3 & 31> || Christiania,pe ee. } a 
1 2 2 | 25 210 | Ilaft.by3 by 94 16 022 0 18 023 0 
6 7 0} 610 81 in yellow ae 
ine5 060) 5060 )|D~D plank, Dat l 9 a5 = 
ase 6 6661606 @]| prditiam.5 92 * 4 O62 6 
Lathwood,Dantafm. 410 5 0| 5 0 6 0 || Staves, per standard M, | 
St. Peter’s 610 710| 7 0 8 0 |! Quebec pipe...... 80 090 0 86 O85 O 
D als, per C., 12ft. by 3ft. Sin. lac Fi puncheon 20 021 0 20 095 0 
uevec, whtspruce 14 10 21 10 | 13 10 y tic crown 7 me 
SeJohe.whs spruce 13101510113 01510 | pip... } 150 0 180 01700190 0 


E MPLOYMENT seems to be growing scarce in the United States. 
Crowds of accomplished people rush after poor situations. 
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THE FRENCH INTERNATIONAL EXHIBITION. 

PasstnG from the transverse building, before described, 
we find ourselves approaching the end of the Park, at which 
the Ecole Militaire is situated, and which is filled with 
several small buildings of agricultural, mining, and mecha- 
nical collections, and here are too the more important 
annexes of Prussia and Austria. 
very recently finished, whilst some are not yet completed ; 
and here and there an entirely new pavilion, or shed, is 
just begun. Near one of these is a solid block of mason 
work intended to represent a rock, and to be butted against 
by a boring tool somewhat resembling that which we have 
already described as exhibited by Captain Beaumont. As 
no name or reference is inscribed on any part of the rock or 
apparatus, and it has altogether rather an “uncared for 
appearance, we are unable to give any particulars as to 
its author, date of invention, &c., but we may venture to 
say that it has not yet come extensively into use. It consists 
of a horizontal bar of about 3in. iron, 50 or 60ft. long, 


Most of them are only | 


soil 44 per cent. is forest land. Southern Tyrol and Upper 
Carinthia, equally mountainous, are equally rich in forests, 
their superficial area being 1,511,094 acres, of which 
50 per cent. is covered with timber. The southern slopes 
of the Carpathian mountains, comprised in Galicia and 
the neighbouring provinces, have a superficial area of 
3000 square miles, with a population of five and a-half 


millions, and have upwards of six millions of acres of | 


forest. This large reserve of wood is, however, very 
unequally distributed, and the difficulties of the country 
prevent the superabundance in some departments being 
made available to compensate for the deficiency in others. 
The Galician forests are those which have hitherto most 
attracted foreign speculators in wood, as the smaller rivers 
of the country which communicate by the Pruth and the 


| Sereth with the Black Sea, are without rocks, and form 


capable of a longitudinal motion on sheaves which support | 


ft, At the boring end it is furnished with a cylinder 
5ft. or 6ft. long about 4ft. diameter, firmly secured to it by 
a crosshead, the axis of the cylinder being identical with 
that of the bar. The front edge of the cylinder is armed 
with half-a-dozen sets of cutting tools, four at each 
point, the cutting edges being so arranged as to make 
a groove about 2in. wide coincident with the circumference 
of the cylinder. The central shaft, which is continued 
through “the cylinder, carries on its extremity an ordinary 
“jumper,” adapted for cutting a central hole to blast out 
the piece of rock isolated by the groove. The after end of 
the long horizontal shaft is armed near its after extremity 
with a number of handles, evidently for men to work upon, 
and the light deal framework, not unlike a boat, on which 
the whole is mounted, is furnished with seats and foot 
rests for the workers. The bar carrying the cylinder is 
caused to rotate by a ratchet motion at each stroke against 
the rock. Such is the anonymous contribution in the 
shape of rock-boring machinery which has been sent to the 
Champs de Mars: the cylinder carrying the boring tools 
does not seem to us at all a bad arrangement, but the idea 
of working such a machine with men is simply absurd, and 
no arrangement whatever is even suggested, much less 
shown, for taking the apparatus out of the way during the 
operation of blasting or carrying the broken ground past 
5oft. or 6Oft. of timber work and machinery. 

Near this tunnelling machine is a triangular piece of 
waste ground on which is an outdoor collection of road 
locomotives and ploughing engines, to most of which, or 
their prototypes, we have already alluded. M. Lotz, of 
Nantes, who, as we have stated, is the only foreign exhibitor 
of steam ploughing apparatus, has here, besides that ma- 
chinery, a traction engine with a vertical boiler at one end 
of its frame and an inverted vertical cylinder raised high 
on an entablature at the other; we need hardly say that 
even very good workmanship, which the engine exhibits, 
could never enable it, with such a design, to fulfil the 
exigencies of common road transit. Why will a good 
builder in seeking to construct a machine for more difficult 
service than any railway locomotive, take for his model 
plans proposed and discarded before the days of the Rocket? 
A neat little locomotive carriage by M. Larmanjet has been 
running about the Champ de Mars for some time, attract- 
ing of course a good deal of attention; likea large French 
traction engine alluded to last week, its cylinders and 
motion gear are beneath the boiler and boxed in. On the 
axle of the driving wheels are a pair of loose wheels of 
two or three inches smaller diameter, apparently intended 
to catch up the engine in case of its getting into soft ground, 
and there seems to be an arrangement for moving these 
wheels by powerful gearing if required. The engine is 
constantly in motion, runs at a good speed, and seems to be 
under very perfect control. Turning back a little from the 
plot of ground on which are the traction and ploughing 
engines, we are attracted by a magnificent display of timber 
exhibited by the Direction of the Austrian Imperial 
Forests. When we say that amongst it there is an oak 
measuring 70ft. in length, 4ft. diameter at the base, and 
containing upwards of 500ft. of timber, and a pine 34ft. 
diameter and 130ft. long, some idea may be formed of the 
value and interest of the exhibit. For facility of transit 
it has, of course, been necessary to cut these trees into 14ft. 
or 15ft. lengths, but they have been carefully placed eud to 
end, showing the tree as it grew, or rather as it fell. The 
disproportion in the value of timber is singularly shown by 
the oak tree (qguercus pedunculata) above mentioned, whose 
value in its native forest was 64f. (£2 11s. 3d.,) and it has 
been sold in Paris for 2400f. (£96). The forests of the 





Austrian empire are attracting a good deal of attention | 
amongst continental men of business since the pushing | 
forward of some of the State railways has begun to open | 


up communication between the great rivers and districts 
hitherto inaccessible for all trade purposes, but so little is 
even yet known of this source of wealth which has been 
accumulating for centuries, or of the mode of working it, 
that the production is still enormously in excess of expor- 
tation. In many of the frontier provinces exportation cannot 
be carried on without difficulty, but the interior is equally 


a ready means of transport. Here pine is sold standing 
at a little more than a Halfpenny a foot, and oak at about 
a penny, and notwithstanding the numerous speculations 
already made in this trade, there still remains a great 
opening for those who would venture upon introducing 
good sawing machinery, purchasing large tracts of forest, 
and establishing rough wooden railways capped with iron. 

It is only in the western districts of Austria, such as 
Bohemia, the Tyrol, and Silesia, that railways have yet 
begun to play an important part in transporting wood, and 
that the exportation has arrived at a scale at all commen- 
surate with the annual growth. The total exportation of 
Austria for the year 1865 amounted to sixty millions of 
cubic feet, representing a value, including charges of trans- 
port, of nearly £3,000,000, the corresponding export ten 
years previously having ouly reached one-third of this 
value. It may further be remarked that, out of 20,000,000 
acres of forest in all Austria, one-third belongs to the Go- 
vernment and the remaining two-thirds to large landed 
proprietors. 

The nearest large building to this transported Austrian 
forest is the Spanish annexe—in which we must say 
she shines more than in her section of the main build- 
ing—a large two-storeyed house, containing a vast and 
varied collection of the many minerals for which she is 
celebrated, and of the agricultural products of her colonies, 
whilst one room is ostentatiously devoted to exhibiting the 
books, geometrical instruments, &c., supposed to be used 
in national education. As, however, we know her wealth 
in minerals and her extreme poverty in civilisation, we are 
not very likely to be led astray by the comparative extent 
of these displays. From the more industrious Basque pro- 
vinces are some capital specimens of rolled iron, ranging 
from Gin. square downwards, from the forges of St. Anna 
de Bolueta, near Bilbao, beside which are some fine pieces 
of hematite, exhibited by Ibarra and Co., of Somorrostro, 
in the same neighbourhood, The great mines of Almada, 
which produce more mercury than any otber district 
in the world, send large masses of the heavy red 


oxide from which it is obtained, and bottles of 
the product. Lenares, worked by English capital, 


show fine specimens of galena, and one of the most perfect 
tablets of mica slate we have ever seen. Besides this there 


is copper from the RioJunto, and some beautiful specimens | 


of crystallised sulphur from the Connil mines, Almerian 
lead ore, and white and black marble. Amongst the 
Spanish colonies the Phillipine Isles figure very largely— 
of course, in the first place, with a great trophy of Manilla 
rope, behind which are two slabs of polished Mara wood, 
12ft. long 64ft. wide and 3in. thick. These islands also 
send some fine mineral specimens, including grey copper 
ore, arsenical pyrites, and coppery pyrites sufficiently rich 
in sulphur to outdo the productions of the mother country 
in this mineral, though they have already so far exceeded 
the Irish ores in quality as to enter into competition with 
them in England, notwithstanding the much greater dis- 
tance they have to travel. The walls of one of the corridors 
display plans and sections of the Cobré Consols mine in 
Cuba, by Captain Wm. Uren, reminding us of the fact 
that there, as almost everywhere, the extraction of the im- 
meuse mineral wealth of that island is under the direction 
of English—especially Cornish—miners. Passing through 
a small return of this building, containing specimens of 
cereals, pictures of bull-fights, a real stuffed bull with seal- 
ing-wax blood marks on bis neck, and a display of the 
instruments of torture with which this humane sport is 
carried on in this most degenerate of European countries, 
we find ourselves again, to our surprise, opposite another 
French annexe, also more or less filled with machinery in 
connection with agriculture and milling. One of the first 
machines which attracted our notice was a little apparatus 
for cutting the grooves in millstones, exhibited by M. 
Morisseau Riou, of Montargis. It consists simply of a 
chisel held by a lever, to which is communicated a rapid 
reciprocating motion by means of a cam raising a spring, 
which when released strikes down the chisel. Round 
here are a number of machines for sifting and bearding 
wheat and cleaning grain generally, amongst which isa 


' rice-cleaning mill of very ingenious construction, exhibited 


rich in forests ready to reinforce foreign trade in proportion | 


as the extension of railways and other means of transport 
bring them nearer to it. Those provinces which are 
already engaged in the exportation of timber may be 
divided into three groups:— 

First, those which, bordering on the Adriatic, export 
principally by sea from Austrian and Italian ports. 
these the principal are, first, Croatia and Sclavonia, com- 
prising the military frontier; secondly, the Illyrian Pro- 
vinces ; thirdly, Southern Tyrol and Upper Carinthia. 
Croatia and Sclavonia have a superficial area of 9,792,000 
acres, and a mean population of fourteen souls per square 
mile. The superficial area of the forests is 2,455,640 acres, 


so that 47 per cent. of the productive soil is wooded, which , 


gives 2} acres of wood per inhabitant, nearly treble what 
in the most cultivated countries of Central Europe is 
considered necessary for all purposes. Carniola, Upper 
Carinthia, 2nd Lower Styria are generally mountainous 
and richly wooded. Of the superficial area of productive 


Of, 


by M. Cloet, of La Varenne, St. Hilaire, near Paris, and | 


Mr. J. Stockall, of Broad Green. This machine is already 
known in England, having been adopted by Chapman, 
Haigne, and Co., of London, and by the North Shore Mills, 
Liverpool. It consists of a cylindrical casing, within 
which is a frame carrying a circular sieve, and within that 
again comes the grinding barrel. This consisted formerly 


of a millstone with suitable grooves; but a drum with | 


steel ribs crossing one another diagonally has lately been 
substituted for the stone. This drum and the frame carry- 
ing the sieve wire, are made to revolve in opposite direc- 
tions, and the husk is cleaned off the corn or rice by 
attrition between the two surfaces. The most attractive 
feature of the machine is a beautiful automatic arrange- 
ment by which the corn in the barrel is discharged at 
stated intervals from the periphery, and another charge 
introduced at the axis, without arresting the motion of the 
machine, but this arrangement could not be described 
without drawings. Another cleaning, or rather bearding 
machine, the invention of M. File, and manufactured by 
Cail and Co., is very simple, and apparently effective in its 
object. It consists of a cylindrical case with vertical axis, 


within which area number of perforated conical diaphragms, 
each alternate, one of which is fixed to the casing, whilst 
the intermediate ones are attached to a central shaft, 
driven at a high speed. The perforations in these dia- 
phragms are made with a pointed instrument, so that the 
pieces are not punched out, but burred backwards, leaving 
a surface like a nutmeg grater, and it is by passing over 
such surfaces that the wheat is bearded, for in this machine 
_ the total removal of the husk is not effected. The conical 
| plates have a considerable inclination towards the centre 
of the apparatus, so that the corn falls back to the centre 
down each standing plate after having been driven to the 
exterior by the centrifugal force imparted by the moving 
ones, till at length it reaches the bottom. The competi- 
tion amongst French makers of this class of machinery, 
and indeed in all that appertains to the manipulation of 
cereals, is exceedingly keen, and we are much mistaken if 
many of our implement makers wil! not pick up a good 
many ideas connected with these small machines in return 
for information on agricultural machinery in general, 
which they still possess much more extensively than our 
neighbours. 

At ashort distance from the French annexe last described 
is a Prussian one, which has not been very long completed. 
It contains several well-made farming implements and 
machines, amongst which is a large thrashing machine by 
Kessler and Son, of Greifswold ; ‘but probably the exhibit 
most worthy of notice in the building is the Cornish boiler 
of a small horizontal stationary engine. The sbell, which 
is 11ft. long and 34ft. diameter, is altogether made of one 
plate, including the steam dome. So far as we were able 
to see there is not a flaw nor a hammer mark in the whole 
of it, and it is really a puzzle to imagine how it can have 
been forged so perfectly into its shape. The flue is about 
20in, diameter, and also made of a single plate lap welded. 
The ends of the shell are flanged outwards in front and 
inwards behind to take this flue. An unpretending little 
brass plate tells us that it was made by Joseph Gobiet, at 
Dusseldorf. The horizontal engine, about Sin. cylinder, 
was made by Herr Jager. Near this engine is a rock- 
borer, with a single jumper moved by a small hydraulic 
ram. The ram and its cylinder are pce at the 
end of a large horizontal screw, the nut of which has 
in the same casting a vertical nut taking a still larger 
vertical screw, the two screws thus placed giving any 
required vertical or horizontal motion. The whole 
apparatus is carried on a small tramway truck, A 
block of granite in front of the machine shows several per- 
forations, but we have not had the advantage of seeing the 
apparatus at work. One end of this building is occupied 
by two large brick-making machines, one by Schlickeysen 
of Berlin, and the other by Hartel and Co., of Nienbourg 
on the Sahl. We have seen this latter in operation, and 
its performance seems very satisfactory. There remain 
now only some French provincial annexes for agricultural 
machinery, &c., and two or three of the boiler houses in 
the quarter of the park occupied by the ornamental gardens, 
to be described before we have done with our general 
notice of the objects of the most interest to engineers in 
the Exhibition. As we commenced these notices at a time 
when neither the machinery gallery nor the annexes were 
half completed we have of course in the earlier part passed 
by many subjects worthy of remark. We shall however 
return upon any of these likely to be of use to our 
readers. 


| 
| 
| 








AT THE FRENCH EXHIBI- 

TION. 

Tue number and variety of forging tools at the Great 
Exhibition is totally disproportionate to the splendid dis- 
play of forged iron in every shape and form in the grand 
gallery and the annexes. This is probably owing to the 
fact that since the perfection of the Nasmyth hammer very 
little really original invention has taken place in this 
branch of mechanical engineering. The steam hammer 
bas been made single-acting and double-acting, with fixed 
cylinder and moving cylinder, with self-acting and hand- 
gear combined, and with hand-gear alone, but it is the 
steam hammer still—whether it be for a blow of 50 Ib. or 
50 tons—and as the larger and more striking sizes couid 
not possibly be exhibited, nothing is left for makers but to 
show models probably differing but little in any essential 
particular from hundreds of models shown before; conse- 
quently, in an exhibition unparallelled in extent, and pro- 
bably hereafter to remain unequalled, forging apparatus is 
but little represented. 

We have, however, examples of two machines which 
have not yet been prominently before the public, exhibit- 
ing novelty, one the great duplex hammer of Mr. Rams- 
bottom, for the largest class of forgings, and the other a 
kind of mechanical blacksmith, which has for some time 
been in process of development under Davies's patent by 
Messrs. Kennard Brothers, of Crumlin. These, with 
Mr. Haswell’s hydraulic forging press, are perhaps the 

| only considerable novelties in the system of forging 
which have appeared of late years. The latter machine 
| was first brought forward in London in 1862, and has 
| since been adopted by some of our large ironmasters, 
| though it is not so applicable to blooming the common 
| sorts of iron as it is to those qualities which can afford to 
| be balled without cinder. Its application to forging shapes 
in dies is that in which it will probably be most turned to 
use, and if its action were a little more rapid, we see no 
reason why it should not be very generally used for this 
purpose. Our illustration, p. 562, is that of one of the 
largest of these machines yet erected in England. It has 
recently! been erected at the Cyclops Works, Sheffield. 
Its ram is capable of exerting a pressure on the anvil of 
1250 tons, and the proportions, as will be seen by our 
engraving, are calculated to resist this enormous strain. A 
very much smaller specimen of the same machine is ex- 
hibited in the Austrian section of the machinery gallery 
of the Paris Exhibition, and to those of our readers who 
have not seen the machine in operation a few words of 
explanation may be necessary. A horizontal bed-plate 
carries a steam cylinder, the piston rod of which issues at 
‘both ends through. stuffing-boxes, and supported by a 
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crosshead moving in slides, is prolonged so as to form the 
plungers of two hydraulic force pumps of the most 
werful construction bolted to each end of the framework. 
n the machine in the Exhibition the cylinder is about 
3ft. Gin. diameter. and the rod and pump plungers 
are not more than 5in., so that the multiplication 
of power, as transmitted to the water in the pumps, is 
very considerable. ‘lhe pumps communicate by wrought 
iron piping with a double vertical hydraulic press placed 
over the anvil and carrying on the end of its lower and 
much larger ram the hammer or squeezer, which, as our 
readers will easily see from the engraving, has motion 
given to it by the water from the force pumps, and is 
capable of exerting an enormous pressure on any piece of 
work intervening between it and the anvil. The upper 
small hydraulic cylinder connected with the hammer by a 
crosshead and connecting-rods serves to elevate it aud its 
ram on the valves being reversed after the performance of 
the down stroke. The bed-plate on which the anvil stands, 
and the entablature carrying the vertical hydraulic presses, 
are connected by powerful wrought iron tie-rods, as in the 
ordinary hydraulic press. 
Steam is admitted to the working cylinder by a slide 
valve, the case of which is placed on the side of the 





cylinder remote from the forging press. This valve is 
steam moved, being acted upon by the small cylinder ! 
shown in Fig. 2 of our engraving, which has its slide 
valve moved by a rod and lever actuated by an arm pro- | 
jecting from one of the crosshea!s of the main piston rod. 
The squeezing press is managed by hand, the valves | 
attached to the hydraulic press being lifted by a pair of 
small vertical cylinders placed over the main cylinder, and | 
acting with long levers on the hydraulic valves. Steam is | 
admitted into these cylinders by ordinary slide valves, the | 
spindles of which are connected with hand levers placing 
the motions of the ram perfectly under control of the 
operator. } 
Of Mr. Ramsbottom’s duplex hammer we need give no 
further description than what has been supplied by the 
abstract of his able paper read in Paris before the Institu- 
tion of Mechanical Engineers, which we published last week. 
Davies’ steam striker has attracted considerable atten- 
tion, occupying as it does a capital position in the English 
section, near the main entrance of the building. It con- 
sists of a heavy sledge hammer, mounted on a wrought 
iron arm or lever, which has its fulcrum on a pin placed 
near the front of a short cylindrical casting, which, though ' 
itself of a vertical and rotatory motion, forms, in fact, the 
principal framework of the machine. Within it isa steam 
cylinder, placed just behind the pin forming the fulcrum 
of the hammer shaft, and having its axis vertical when 
the hammer is in a position to strike directly down on the 
anvil. The piston rod, or rather trunk of this cylinder is 
connected with the hammer shaft by a connecting rod 
pivotted almost as low as the piston itself, and coupling 
on to the shaft with a pin. The valves are steam moved, 
lying in a second cylinder, whose axis is parallel to that 
of the cylindrical casing which forms the frame of the 
whole. The valve spindle can be moved by a handle on 
one end of it at the rear of the machine, but it is made 
self-acting by the other end of it being acted upon through 
acam by a stud in the connecting rod of the working 
cylinder. Steam can also be admitted for the performance 
of one or any number of strokes through a foot-valve 
within reach of the smith who is holding the work on 
the anvil. The main peculiarities of this hammer 
consist in its power of striking a horizontal blow 
left or right on the anvil, a vertical blow, or one 
at any intermediate angle; in fact, it can be 
brought down on its work from any direction within 180 
deg., and can rise and fall so as to strike a blow flat on the 
anvil itself, or perpendicularly down upon work standing 
two or three feet over the anvil; the whole machine also 
swivelling right round so as to strike upon anvils placed in 
any position within the radius of its arm. These last | 
functions are accomplished by givin the cylindrical frame 
which carries the arm and contains the steam cylinder and 
valves, a motion of half a circle round its own horizontal 





axis; this gives the range of 180 deg. to the striker, 
which, in the normal position of the machine, would only 
he capable of direct vertical motion. The rising and | 
falling and swivelling round are obtained by placing the | 
whole apparatus on an hydraulic ram, which, on opening | 
the water valve, raises the hammer with its work from | 
one to three feet, according to the size of the machine. | 
Steam is introduced for the working cylinder through the | 
centre of this ram, and also passes into the revolving casing | 
through a stuffing-box trunnion concentric with its axis. It 
will probably be difficult for our readers to understand the 
machine in detail from the above description without | 
plans, but we can assure those who are interested in small | 
forging work that it secms really capable of performing | 
what it proposes to do, which is more than we could have 
said of any universal striker previously brought out. We 
shall complete our notice of forging machinery in the Ex- 
hibition when giving an engraving of Mr. Ramsbottom’s | 
10-ton duplex hammer, not that described at the Institu- 
tion meeting, of which we have kindly been favoured with 
drawings. 

Messrs. Thwaites and Carbutt, of Bradford, who are the 
makers of all Mr. Ramsbottom’s hammers, exhibit his two 
models, and have also a model of a very neat tilt hammer 
of one-sixth fall size in action at their stand. We have 
already illustrated their 2-ton hammer with wrought iron 
frame, the perfection of the workmanship in which excites | 
general admiration. This firm also exhibit drawings of a 
real novelty in the way of steam hammers which + ot are 
bringing out, and of which we will shortly give illustra- 
tions. Near here is a very neat little hammer with self- | 
acting motion, by Tannett, Walker, and Co., of Leeds. A | 
rock bar in the frzme is moved by a lever from the hammer | 
head, and the motion taken on from the bar to the valve | 
spindle by a pair of links inclined at a slight angle to one | 
another. A hand lever, by increasing or Sissinithing this | 
There is also a 
specimen of Sturgeon’s dead-blow hammer by Bayley, 
and €o., of Manchester. In the French department 





ang’e, regulates the throw of the valve. 


Boe, 


| quite five gallons per stroke, and the diameter of the suc- 


| of the stroke. 


Farcot and Sons, who exhibit in almost every class of ma- 
chinery, have a double-acting hammer with a square piston, 
and in the Belgian section, there are two, one a fine 
machine by Détombay, of Marcinelle, the framework is 
cast hollow and forked into two feet at each side. Each 
side of this frame is, however, a separate casting with its 
own portion of bed plate. The hammer is marked as 
already sold for making steel rails. Besides it is a smaller 
hammer by Lucien Vauderalst and Co., of Braine le 
Compte. It has a rather complicated self-acting gear 
worked by two levers which are touched by a stud in the 
hammer. On the other side of the machine is a handle 
for working the valves which is capable of nice adjustment 
by a wheel and double-threaded screw. 

We believe that the only other specimen of a steam 
hammer in the Exhibition is that shown by Sellers and 
Co., of Philadelphia, on Morrison’s patent. It does not 
strike us, however, as being as good a piece of work as 
several machine tools shown by the same makers. 





STEAM FIRE-ENGINES AT THE FRENCH 
INTERNATIONAL EXHIBITION. 


WE suppose we may now consider the collection of steam 
ppo: : | 


fire engines at the French Exhibition as complete. An 
engine on two wheels by M. A. Thiron, of the Rue 
Vaugirard, Paris, has lately been sent in, so that we 
have now the following in this class of machinery, viz. :— 
A large horizontal double cylinder direct-acting engine by 
Merryweather, two smaller single cylinder engines by the 
same firm, and of similar construction; a large horizontal 
double cylinder direct-acting engine by Shand and Mason, 
in which, however, a fly-wheel and shaft are used to give 
motion to the valves, and a small single cylinder vertical 
engine by the same firm; a large double cylinder horizontal 
direct-acting engine on Lee and Larned’s American prin- 
ciple, built at Havre in the Ateliers de Océan; and, 
lastly, the engine above-named by M. Thiron, which has 
two vertical cylinders driving three double-acting vertical 
pumps with a three-throw erank. We, therefore, have 
amongst the seven engines displayed no less than tive modes 
of arrangement, differing more or less widely from one 
another. If we take the extremes of simplicity and com- 
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passing through it connecting the lower with the 
section of the boiler, which latter is almost wholly used 

a steam chest. The total heating surface is 252 sepuaes 
feet, grate surface 11 square feet, and steam space il 
cubic feet. The engine is mounted on four wood 
wheels, with mail coach axles. The springs of th, 
hind wheels support a short I-iron frame, which is 
not continued to take a bearing over the front 
wheels, the connection between the fore and hind 
carriages depending on the brass castings by which the 
pumps and cylinders are connected. The piston of each 
cylinder is connected with the trunk of its corresponding 
pump by rods passing above and below the crank shaf, 
which is driven by a connecting rod from the bottom 
of the pump trunk. The boiler is fed by a separate pump 
worked off the crank shaft and by an injector, each of 
which take their water from an open tank under the 
driver's seat, in which position is also placed the suction 
air vessel. Messrs, Shand and Masou’s smaller engine is of 
very similar construction to the above, except that its 
single cylinder and bucket and plunger pump are vertical 
and attached by brackets to the shell of the boiler ; these 
brackets have to be sufliciently long to allow space for the 
fly-wheel between the cylinder aud boiler. The boiler 
rests by a pair of half springs on the hind axle, which js 
passed between it and the pump. The “ Ocean” engine 
on Lea and Larned’s principle, has two horizoutal cylin. 
ders, Yin, stroke and 94in. diameter, driving two double 
plunger pa of Gin. diameter. The valve motion hag 
already been so extensively employed in boiler feed 
pumps, &c, that it is pretty well kuown under the 
name of the inventors. it consists simply in moving 
the valve spindle of each cylinder by a motion taken 
with reducing levers off the piston-rod of its neigh- 
bour. The boiler is thus described in Mr. C. Young’s 
treatise ou fire engines:—“ It has a central furnace, sur- 
rounded by a shell or wall of vertical water tubes, sur- 
mounted by a steam chamber or drum, which in ordinary 
work is filled with water to about one-third of its height. 
From this chamber depends a flat water space, or ‘sus- 
pended slab, the connection being made with the steam 
drum by a series of vertical tubes. Through these last 
proceed a series of internal tubes, by which the products 





plication in the manner of transmitting the power and 
working the valves, we find them exemplified in the two 
French made engines. We do not, however, mean that 
M. Thiron’s engine with its five cranks is complicated in a ; 
novel or unmechanical sense, but merely that having | 
adhered strictly to past precedents in steam pumps, the ; 
parts of his engines and the number of fixed points 
through which power must be transmitted are greatly 
multiplied in comparison with those employed in the 
Océan engine on Lee and Larned’s system. Although our 
readers are already acquainted with the construction of 
the three types of English steam fire engines exhibited, 
and most of them have probably seen Lee and Larued’s | 
ingenious method of moving their valves, a short deserip- 
tion of each engine will doubtless be interesting. Messrs. 
Merryweather’s large engine has two horizontal steam | 
cylinders, each Sin. diameter, driving two double-acting | 
pumps, each 7iv. diameter, with 24in. stroke of steam and | 
water pistons. The delivery from the pumps is thirteen | 
~llonsper stroke, and the diameter of the suction pipe 64in. 
The next sized engine has one steam cylinder, Sin. diameter, | 
and one double-acting pump 7in. diameter, with 18in. stroke | 
of steam and water pistons. The delivery of water is not 


tion pipe 4tin. Their smallest engine, same size as the 
London Fire Brigade pattern, has one steam cylinder, 
6tin. diameter, working a double acting pump, 5in dia- 
meter, with 18in. stroke of steam and water pistons. Its 
delivery is about three gallons per stroke, and the diameter 
of the suction pipe 4in. The cylinders and pumps of all | 
these engines are horizontal, the piston rod being carried 
through from the steam cylinder to the pump ‘The valve | 
motion, as we have already described in illustrating these 
engines, is obtained by an arm froma crosshead on the 
main piston rod which grasps a flat steel bar twisted into 
half a turn of a helix in a length corresponding with that 
The turn of this bar gives motion to the 
valve of a small transverse steam cyhnder, which, in the 
case of the double cylindered engines, shuts the valve of 
its own main cylinder and opens that of its neighbour in 
each case. In the single cylinder engines the helical bar 
has a double curve, and serves to open and shut its own 
valves. The boilers of all these engines are on the well- 
known Field principle, which, for simplicity, lizhtness, and 
speed in raising steam, are admirably adapted for the re- 
quirements of a steam fire-engine. 1n each engine there 
are four distinct methods of feeding the boiler: 1, a direct 
acting long stroke feed pump, which takes its water from 
the delivery of the main pumps, or if they are pumping | 
salt water, it takes its supply of fresh water for the boiler 
through a flexible suction hose; 2, a Gitfard’s injector; 
3, the main pump, which will put in a large or small | 
quantity as required; 4, a hand pump. | 

The main frxme of the engine consists of two steel bars, | 
grasping the boiler, and curved down towards the fore | 
earriage wheels, over which the pump casings and air- 
vessels are fixed. These frames are supported on ordinary | 
carriage springs of strong construction, and above the | 
working parts of the engine are seats for firemen, and a 
rack for six coils of hose pipe. The working parts, tires | 
of the wheels, &c., are of steel, and the boilers are of mild | 
steel and Bowling iron, and fitted with solid drawn homo- | 
geneous steel tubes. 

Messrs. Shand and Mason’s large engine has two tin. 
cylinders, Sin. stroke, driving two 12in. bucket and plunger 
omg these pumps take their suction by a 6%in. hese, 

ave two 4in. deliveries above, fitted with patent stop 
valves, and two 2tin. deliveries below. Their boiler is 
3‘ft. diameter, and about 5ft. high. The water space round 
the firebox is widened conically as it descends, in order to 


| placed between the bearings of the shaft. 


1 to get rid of the fly-wheel and shaft. 


| the other the bucket of the pump. 
| the pressure obtainable from the steam, and required for 





give a larger area of fire plate surface. It has vertical 
tubes connecting the fire-box with the smoke-box in the 


middle of the boiler. The water communication past this | 


+ 


smoke-box is made by three vertical tubes of large di 


of combustion pass in an intensely heated state to the 
smoke-box, exposing by this means an annular water 
space to the action of the heat. 

“A series of short tubes pass, independently of these, 
through the suspended slab and the steam drum respec- 
tively, through which the heated current also passes; and 
the entire arrangement is so adapted as to present the 
greatest possible amount of heating surface obtainable to 
the action of the fire. 

“ A series of tubes pass from the suspended slab to the 
water bottom, mto which the bottoms of the outer shells 
of tubes are secured, thus maintaining the complete circu- 
lation of the water throughout the boiler.” 

This boiler is fed by au injector working from a small 
tank beside the main boiler, aud by a pipe direct from the 
main delivery. ‘The hind wheels of this engine have their 
centres coinciding with the centre of the boiler, and the 
axle—a fine forgmg im one piece—is hooped completely 
round the boiler. A light wrought iron frame is also 
carvied round the boiler and taken forward, connecting the 
fore and hind carriages, and is supported on the axles by 
Fisher's busk springs of particularly neat and light appear- 
ance. This engine has a 44in. suction pipe and two 24in. 
discharges. M. Thierron’s engine is mounted on one pair 
of wheels only, the axle arms of which are bolted between 
brackets on a pair of semicircular bars, which form a 
hoop round the boiler. The shafts for one horse are 
attached to a square wrought iron frame bracketted to the 
boiler, and supported on ordinary springs. The boiler is 
about 3ft. 3in. in diameter, and about 6ft. hich, and of the 
ordinary upright tubular construction. The working 
parts are attached to a heavy cust iron saddle, bolted 
on behind the boiler, and consist of two vertical cylinders, 
driving three double-acting bucket pumps also vertical. 
The cylinders are placed at each end of the shaft working 
over-hung cranks. The three cravks for the pumps are 
The starting 
valve is simply a two-way cock. The boiler is fed by a 
Gitfard’s injector of Flaud’s make, and by a pair of feed 


| pumps worked by an off-set from the connecting-rod, and 


almost imbedded in the main casting which supports the 
machinery. Having thus before us several distinct arrange- 


| ments for performing the same kind of work, a few com- 
| parisons naturally present themselves. 


Nothing can be 
more obvious than that it is desirable as a simplitication 
The pressure of 
water required so far approaches the pressure at which 
portable boilers of this class ean be conveniently worked 
as to suggest at once the application of the power to a 
piston, at one end of which is the steam cylinder and at 
The approximation of 


the water, makes it possible to have the cylinders for 
steam and pumping tolerably similar in size and equal in 
length of stroke, and there is no reason whatever why the 
power should be communicated to the work otherwise than 
directly, therefore we find that in all engines but the last- 
named this principle is adopted, although in Messrs. Shand 
and Mason’s engines there remains what we may call a 
remnant of the fly-wheel, applied not, to communicate the 
power to the work, but merely, to a certain extent, to 
regulate it, and more especially to obtain a rotary motion 


| for the valve eccentrics. In the engines by Merry weather, 


and that by the Océan forge, on Lee and Larned’s prin- 
ciple, as we have already seen, this rotary motion is alto- 
gether dispensed with, and the opening and shutting of 
the valves obtained directly from the motion of the piston- 
rods themselves. In these two engines, also, another 
principle is embodied, that of having the area of the 
steam cylinder m excess of the area of the pump, by 
which means the main delivery is always available 
for boiler feed whenever there is steam to move the 
piston, and of ‘one instance of which we were personally 
cognisant not very longago. Such an arrangementrwould 
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have in all human probability, saved the lives of a whole 
family, their servant, and a visitor, who might have been 


rescued had not the boiler feed of the steam fire engine 
failed at the crisis of the fire. We therefore consider that 
the two makes of engines embodying these two principles 
are the most advanced amongst the systems of steam fire- 
engines yet braught forward. Between these two systems 
there is still some difference in detail. For Lee and Larned 8 
it is urged that, by moving one valve altogether by levers off 
the piston of the opposite cylinder, the greatest amount of 
sifaplicity is obtained. On the other hand, as the reduc- 
tion of stroke by these levers must be considera le, the 
length of stroke of the main pistons themselves is limited, 
whereas with the arrangement adopted by Messrs. Merry- 
weather the stroke is not limited, and what is even more 
important each cylinder can be made independent, and 
it is therefore possible to apply the system as they do 
to asingle cylinder engine. With regard to the pumps 
employed we are disposed to give a preference to the 
double plunger system adopted by Lee and Larned. 
It is well known to builders of Marine engines, and 
nothing can be more simple and uniform than its action. 
With regard to the boilers there can be no question what- 
ever as to the superiority of the Field boiler for fire engine 
purposes, whatever its capabilities may be—and we believe 
them to be great—for other descriptions of work. Next to 
it we value most of the boilers exhibited that of Messrs, 
Shand and Mason, as exemplified in their large engine. It 
would scarcely be possible to get a greater amount of heat- 
ing surface into the same space, but the plan necessitates 
carrying rather more water than in the Field system, and 
does not provide so effectually for circulation. Although 
nothing can be more perfect than the workmanship in this 
fine engine, probably the largest in the Exhibition, there is 
one point, and one only, in the general disposition of its 
arts which we would be disposed to question. Why is 
not some kind of framework carried forward from the hind 
to the fore carriage, so as to relieve the duty which may 
not unfrequently come on the brass castings bolted to the 
evlinder covers connecting the cylinders with the pumps, 
and in reality forming the rigid connection between the 
fore and hind carriages? 





TECHNICAL EDUCATION. 

The following letter has been addressed to the Editor of 
the Times :— 

Sir,—The expression, ‘‘ technical education,” has recently ap- 
peared in your columns, but without any precise definition. What 
is ‘* technical education?” Let me try to answer that question by 
giving an illustration drawn from a particular department of manu- 
facturing art to which I have especially devoted my attention 
during the last five-and-twenty years, and during sixteen of which 
I have been engazed in the work of instruction connected with 
that department. It is necessary that I should make this state- 
ment, because certain of your correspondents on the subject have 
sought to gain the ear of the public by announcing their own more 
limited experience as teachers of what they designate ‘ a special 
application.” In the extraction of iron from its ores a series of 
processes is resorted to with which many of your readers are fami- 
liar. First comes that of smelting, which consists in exposing the 
ore in admixture, say, with limestone, to a high temperature in a 
gigantic furnace urged by powerfal blasts of air injected near the 
bottom. The fuel may be charcoal, coke, or coal, and in every 
case it is in direct contact with the ore and limestone. The 
products are what is known as pig or cast iron, and a more or 
less glass-like substance, known as slag or blast-furnace cinder. 
This cast iron is not pure iron, but is compounded of pure iron 
and carbon, with the addition, it may be, of silicon, sulphur, phos- 
phorus, manganese, and other matters. Next follows the process 
of puddling, whereby this easily fusible non-malleable, non-ductile, 
unweldable metal is converted into the difficultly fusible, malleable, 
ductile, weldable metal wrought iron, or that variety of iron in 
commerce which must closely approximates to the chemically pure 
metal ; or, in the case of suitabie kinds of pig iron the Bessemer 
process may be adopted as a substitute. Lastly comes the pro- 
cesses by which steel may be derived either directly or indirectly 
from cast iron. Now, Sir, all the processes which I have thus 
briefly referred to may be and are successfully carried on by men 
wholly ignorant of the chemical differences between wrought iron, 
steel, and castiron, and of the chemical phenomena which occur 
in those processes. Such men have a merely empirical knowledge 
of the metallurgy of iron, acquired by tradition and the educa- 
tion both of eye and hand. But the man who knows the essential 
nature of wrought iron, steel, and cast iron, and whois acquainted 


| with the chymical changes which are made in the process of smelt- 


With the design of the smaller engine by Shand and | 


Mason, we are not so well satisfied as with the larger one: a 
vertical cylinder ou springs is not a safe arrangement, and 
when those springs are ouly half springs, with the weight 
hanging all on one end, the case is worse; further, it is not 
good to bolt an engine which has hard work to do, on to a 
boiler carrying very high pressure steam ; however, we 
must say that good workmanship hos gone far to obviate 
dangers which might spring from the last-named objection. 

The trials which have been made with thes» engines 
have been altogether unsatisfactory. Such as they were 
we have reported them, with one inaccuracy, however, viz., 
the time given for raising steam to the different pressures 
in Merryweather’s engine. The gentleman who took that 
time for the jury was deceived by one of the two gauges 
which he observed, aud which did not move regularly, and 
it is the opinion of the officer of the British Commission in 
charge that the engine started pumping about two minutes 
earlier than was stated in our report. Nothing could have 
been better than the playing of Messrs. Shand and Mason’s 
large engine, with two jets of about the same size as the 
one employed in the Havre engine, and the superiority 
of their boiler was clearly manifested; for that on Lee and 
Larned’s system soon lost steam, and fell out of the race. 
In the trial (alone) of Messrs. Merryweather’s large engine 
against the lighthouse we have correctly stated the height 
to which we and their representatives saw the jet playing ; 
some other observers, however, state that it was frequently 
seen from a distance to overtop the lighthouse, making, if 
that be the case, a total height of upwards of 200ft. 





Birtu. -On the IIth inst., at 8.50 p.m., in the Champ de 
Mars, Paris, the English lighthouse of an electric light, which, 
however, only survived a few hours. 

THe MessaGeries ImMpeetaLes.—(From our Correspondent.)— 
This great French steam shippiag company has brought into use 
one new steamer—the Tibre—this year. Two others the Hoogly 
- the Tanais—will also be brought into service in the course 
of 1867. 

SHIPBUILDING IN FraNcE.—Two ironclads with fixed towers 
on their upper decks are now being built in the Government dock- 
yards at Toulon. 
the Egyptian Government at Marseilles. We hope to give some 
drawings of these vessels in a short time. The arrangement of 
the towers resembles the Caponiere system of Mr, Lancaster in 
some respects, 

THe Vartry WarTerworks.—<An action has been brought 
against the Dublin corporation for compensation on the ground of 
anticipated risk from the embankment at Vartry, by Mr. Tighe of 
Roseanna. The case has been referred to arbitration. We shall 
give further particulars in an early impression. The Vartry water, 
which has been conveyed to the pipes independently of the 
reservoir at Roundwood, was on Wednesday turned from the 
Stillorgan Reservoir into the pipes of the Pembroke township. 
The operation was performed in the most satisfactory manner. 


| the diffusion of ** technical education.” 


Two similar vessels are being constructed for | 


THe ORDNANCE SeLect CommitTee.—-The Pall Mall Gazette, | 


criticises Mr. Baillie’s speech on the Ordnance Select Committee 


ba! oT. In a series of questions put by our contemporary we | 
n 


the following :—‘‘Can he (Mr. Baillie) name a gun which 
shall fire such heavy charges for so many rounds, and with so 
much effect at ranges long and short, as our 9in, 12-tongun 2” Cer- 
tainly not, but does our contemporary seriously believe that we are 
indebted to the Ordnance Select Committee for these guns ? 
Nose Liresoat Services. —During the first six months of the 
resent year the lifeboats of the National Lifeboat Institution 
ave been instrumental in saving 443 lives, in addition to 19 vessels 
rescued from destruction. The Institution has also granted 
rewards for saving 146 lives by fishing and other boats, making a 
grand total of 589 lives saved during the first six months of the 
present year alone. In the same period the crew of the lifeboats 
of the Institution have either assembled or put off in replies to 
signals of distress, seventy times to ships not eventually requiring 
their services. It often happened that on these occasions the 
lifeboat crews had incurred much risk and exposure throughout 
stormy days and nights. The society has now 179 lifeboats under 
its management. During the past year the Institution contributed 
to the saving of 921 persons from different wrecks. The number 
of lives saved by its lifeboats, or by special exertions for which it 
has granted rewards since its formation, is 16,448, for which 
services 83 gold medals, 775 silver medals, and £25,220 in cash 
have been given as rewarils. Since its formation the society has 





expended £175,823 on its lifeboat establishments, in addition to 
e rewards it has granted. 


ing, and in the other consecutive processes, has a scientific know- 
ledge of the subject. It is only this latter branch—-that is, the 
principles of this manufacturing art—that can form the subject of 
instruction at metallurgical or mining schools. The knowledge of 
the other, or practical branch, can only be acquired at ironworks. 
That a knowledge of the principles of this art may lead to improve- 


ment and to great practical results could easily be demonstrated by | 


numerous examples— examples, indeed, so numerous that I would 
unlertake to fill six columns of the 7imes with the record of them. 
Let it not be supposed that no technical instruction has been pro- 
vided in England in the great subject of metallurgy and the kin- 
dred arts—and instruction, too, provided by the Government. Not 
many years ago, notwithstanding the prominent position which 
Great Britain then held among the iron-producing nations of the 
world, scarcely a chemist could be found in any ironwork in the 
kingdom, and such a thing as an analysis of an iron ore or of iron 
was hardly ever thought of. What is the fact now? Why, the 
absence of an expert chemist from a great ironwork is the excep- 
tion, and not the rule. I could supply you with the names of able 
chemists thus scattered throughout our ironworks. And what is 
true of ironwork is equally true of other branches of practical 
metallurgy. During the last few years I have had the opportunity 
of seeing the examination papers on metallurgy of working men, 
sent to the Science and Art Department at South Kensington, 
from various parts of the United Kingdom, and I say with conti- 
dence that at least in that branch much progress has been made in 
The press also has done, 
andis doing great and useful work in this direction. I am person- 
ally acquainted with many of our chief metallurgical works, and 
have had ample opportunities of conversing with the working men 
they employ, and I have been delighted to observe their desire for 
knowledge concerning the principles of their art, and on many 
occasions how much knowledge of those principles they had ob- 
tained. It is untrue to allege that there isno technical education 
in England, and those who made the allegation ought to have 
known better. I speak of what I know respecting one great 
branch of manufacturing industry in this country, and I am pre- 
pared to maintain what I here assert. Do not let mebe misunder- 
stood. The value of what is called “* technical education,” or 
education specially directed to manufacturing art, cannot be over- 
estimated. The Government has taken the initiative in this 
matter, and the nation has already begun to reap the advantage ; 
and, I might say, other nations too, for I could give a list of men 
from the continent of Europe, from Australia, from India, from 
South America, and from the United States, who have received 
special technical education in England—nay, even in London. 
Let us not only go on as we have been going on during the last 
fifteen years, but redouble our efforts if necessary. 
ground for alarm. We cannot hope to excel in all things. It is 
probably not expedient that we should. There are other people in 
the world as wise and as energetic as ourselves. But, so far as our 
national resources will permit, there need be no apprehension of 
our being beaten, at least in practical metallurgy, by the rest of the 
world. I am, Sir, your obedient servant, 
June 12. ee 
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THE INSTITUTION OF HYDRONOMICAL 
NAUTICAL ENGINEERS. 

WE have received No. 5 of the Transactions of this Institution, 
being a paper on an improved double sextant, by C. George, Staff- 
Commander, R.N., F.R.A.S. This Institution was formed in 
July, 1866, and it has for its objects, first, to promote the acquisi- 
tion of that species of knowledge and skill which is required for 
the right exercise of the profession of a hydronomical* and nautical 
engineer, or in other words, that which constitutes the art of 
directing and applying the powers and materials in nature to the 
use, convenience, and defence of mankind in the pursuits of 
navigation, maritime commerce, submarine telegraphy, and naval 
warfare; and which art may be further defined and described as 
being exemplified in the several applications of hydronomical, 
nautical, physical, chemical, geological, mathematical, and mecha- 
nical science to the determination of the laws which govern the 
constitution, specific gravity, temperature, and motion of fresh, 
brackish, and salt water; to the determination of the causes and 


| motions of streams, tides, currents, and waves, and of the laws 
| regulating the passage of bodies in and through water; to the 


| 


construction, fitting, equipment, maintenance, locomot'on, 
armament, and means of attack and defence of sailing ships, 
steam, and other vessels; to the location, construction, adaptation, 
improvement, equipment, maintenance, conservancy, and means 
of attack and defence of harbours of refuge, breakwaters, piers, 
commercial harbours, arsenals, naval and mercantile dockyards, 
and of river navigation, docks, floating and graving docks, and 
also to the construction of all appliances for the building and 
repair of vessels, or for loading and discharging their cargoes; to 
the sailing, conducting, navigating, and piloting of vessels, and to 
the determination of their position at sea; to the preparation of 
charts and sailing directions; to the determination of the régime 
and actual hydro-geological state and condition of tidal and other 
harbours, shores, estuaries, and rivers, to ascertaining the extent 
and causes of changes which may have taken place therein, and to 
predicating the probable effects of existing agencies, or of the 

* The word * Hydronomical” is derived from the Greek words bd@p water, 


and voyos & law or rule. and is defized as eigny fying ** pertaining to, or having 
reference to, the laws of water.” 


There is no | 


execution of any proposed works connected therewith; to the 
location and construction of buoys, beacons, and lighthouses; and 
to making or constructing all other edifices, engines, machines, 
instruments, or appliances for the use, convenience, and safety of 
seamen, 

Second.—To establish, by a careful system of classification, 
election, and registration, a reliable register, of duly qualified 
hydronomical and nautical engineers, of nautical experts, and of 
other persons possessing hydronomical and nautical science and 
experience. 

Third.—To afford facilities for the appointment or selection of 
duly qualified assessors or referees for the assistance of any court 
or tribunal, or for making any inquiry, judicial or otherwise, in 
relation to any matter requiring a competent knowledge of hydro- 
nomical and nautical science and art. 

Fourth. —To afford facilities to suitors, and to the promoters or 
opposers of any project, scheme, or undertaking, for procuring 
accurate, complete, and trustworthy information in relation to 
questions of hydronomical and nautical science and art. 

Fifth.- To afford facilities for the appointment or selection of 
hydronomical and nautical surveyors, draughtsmen, or other com- 
petent persons, for making, preparing, examining, and verifying 
measurements, levels, soundings, mudels, maps, plans, drawings, 
charts, specifications, statements, reports, and other documents in 
relation to hydronowical and nautical science and art. 

Sixth. —To afford facilities to inventors and other persons inter- 
ested in inventions connected with hydronomical and nautical 
science and art for the examination of such inventions, and for 
giving publicity to the same at a moderate cost. 

Seventh.—To advance the interests of authors and inventors 
by granting permission (under proper regulations and restric- 
tions) that any book, pamphlet, manuscript, model, chart, plan, 
drawing, instrument, or appliance which shall have been approved 
by a committee of the Institution, or by the duly appointed 
referee or referees thereof, may have such approval recorded 
thereon under the official stamp or seal of the registrar of the 
| Institution. 

Eighth.—To afford a recognised and authoritative medium 
through which medals and premiums may be awarded for the en- 
couragement of hydronomical and nautical science and art. 

Ninth.—To afford facilities for the public discussion of any 
| matter or subject forming part of, or connected with, hydronomical 
and nautical science and art, and for the appointment of special 
committees in relation to any branch thereof. 

Teath.—-To aid in the diffusion of sound information on subjects 
connected with the previously defined professional duties of a 
hydronomical and nautical engineer, by granting permission (under 
an agreement as to the copyright and expense of editing and printing) 
that any book, &c., which shall have been approved may be 
printed and published among the published papers of the Insti- 
| tution. 

Eleventh.—To obtain a more general attention to the necessity 
for the further cultivation, consolidation, and advancement of 
hydrononical and nautica! science and art ; and to procure the r>- 
moval of any disadvantage of a public character which may impede 
the present progress or prospective development thereof. 

The register.—-The persons whose names are inscribed in the re- 
gister of the Institution are divided into six classes, namely, mem- 
bers, honorary members, nautical experts, assistant members, 
associates, and students. The qualifications for the respeciive 
| classes are based on the rules of the Institution of Civil Engineers. 
| Tue temporary offices of the Institution are in Bury-court, St. 
| Mary-Axe. 


PORTABLE STEAM CRANE. 


THE steam crane illustrated in the annexed engraving is one of 
three recently designed and supplied by Messrs. John C. Wilson 
j}and Co., colonial engineers, 5 Lime-street, London, to the 
Argentine Government. 

The understructure consists of two strong wrought iron rivetted 
girders bolted to two square wrought iron axles, on the top of 
which is fastened the main base plate which supports the column, 

and forms a race for the turning wheels. Next above this plate is 
the movable sole plate—a strong casting —which carries the whole 
| of the machinery including the boiler which is firmly bolted to it. 
| The boiler is not so far overhung as to produce unsteadiness. The 
| jib tie rods are coanected to the boiler, and prolonged to the rear 
of it, until they meet the two stout angle irons which carry the 
| foot plate and a large water tank. On the top of this tank 
| balance weights may be placed. 
The engine is of the direct-acting description, fitted with 
| reversing gear. This crane is mostly worked by the reversing 
handle. It is easily and quickly turned round by asmall guy 
rope attached to the jibs. 
This crane is capable of lifting light loads, of about a ton, at a 
| speed of about fifty feet per minute, and heavy loads at one half 
that speed, a snatch block being used. Of one ton loads it is 
capable of lifting and discharging about 300 tons per day of eleven 
hours, a height of twenty feet. 




















BOILERS OF THE TWIN SCREW STEAMSHIP 
MARY AUGUSTA. 


WE have already illustrated in complete arrangement and 

| detail the engines of this successful ship, and we now continue 
our promised series of engravings by illustrating her boilers. On 
referring to the longitudinal section it will be seen that the fire- 
boxes, each 8ft. 3in. long, 3ft. 6in. high, and 3ft. Ljin. wide, are 
located opposite each other; the stoke holes running athwart 
ship. The combustion chambers, 4ft. 3in. high from the crown 
of the furnace and 2ft. wide, are situated in the centre of the 
shell, with a water space 8in. wide betweenthem. This arrangement 
is similar to the boilers of the steamship Great Eastern, excepting 
that in the latter vessel the combustion chamber is in one 
compartment, and thus common to both sets of furnaces. The 
arrangement adopted by Messrs. Dudgeon is infinitely superior, as 
it is impossible to equalise the draught without the water space. 
The tubes are of iron, each 6ft. 3in. long, and exceptional to these 
there are stay tubes of the same length and material each 2in. 
diameter and jin. thick, the total number being 243, comprising 
227 ordinary and 16 stay tubes. The rake or incline of the tubes 
is determined by the height of the bottom row from the crown of 


the furnace, at the front end 124in. and 8jin. at the opposite ex- 
tremity. The smoke-box Qin. wide at the foot and Ift. 9in. at 


the top, projects from the boiler front. This arrangement is not 
generally adopted, as it is more usual for the smoke-box to be 
within the shell of the boiler. The up-take, 4ft. 9in. in diameter 
at the top, is carried over the tubes as much as requisite 
to contract the former and leave a steam space round it. 
Returning to the fire-boxes it will be noticed that there 
are two lengths of bars, each 3ft. 3in. long, with a dead plate 
Tin. wide; the rake of the fire-grate is given by the height or 
space above, lft. 7in. at the front, and 2ft. at the back end of the 
crown of the furnace. To guide the flame, if requisite, and pro 
tect the back of the combustion chamber, a bridge is located 
beyond the grate, being more for the latter than the former pur- 
pose. The crowns of the furnaces are curved with two radii, the 
central or larger is 2ft. 3in., and the side curves !2in. The doors 
and appendages seen require no particular description. 

rning now to the superheaters and mountings for both 
boilers, on referring to the plan it will be noticed that the forward 
superheater is in connection with a stop valve, box, and pipe, the 
superheater being an annular chimney with divisional plates to 
control the passage of the steam. The progress of the steun is 
thus :—On entering the first space it rises—the opening being at 
the top--and passes into the second compartment, in which 
it descends, the opening being at the bottom; when in the 
third space the steam ascends a second time, passing out 
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TRANSVERSE SECTION SHEWING FORWARD SUPERHEATER 


at the aperture in the top of the plate, and from thence 
roceeds to the pipe connecting the aft superheater, which 
2 six compartments instead of four, as in the pes 
example. The aft superheater is connected to the boiler 
by a stop valve and pipe similar to that on its fellow, and 
thus the steam from both boilers mixes in the first compartment, 
the divisional plates on each of which are open at the top. 
The steam then divides itself into two portions, ascending to the 
top and descending in the second compartment, where the divi- 
sional plates are open at the bottom. The remaining two plates 
being open at the top, the steam ascends to the apertures and 
descends in the last compartment to the pipe leading to the 
engines. The steam, therefore, passes through eight compart- 
ments before leaving the superheaters, which allows ample time 
for drying. Each superheater is 8ft. 9in. high, the inside diameter 
of the chimney is 4ft. 9in., and the inside of the casing 6ft. 4in. in 
diameter, thus leaving an annular space of 9in.; the depth of the 
openings in the divisional plates is 26in.; thus 26 x 9 gives an area 
of 234 square inches for the aperture in each plate of the forward 
apparatus, a proportional increase being made in the one aft. The 
position of the man-holes, safety-valves, and pipes, can be under- 
stood from the plan, and the sectional elevation of the forward 
superheater will also aid in rendering its construction clear. 

There are two boilers fitted in the Mary Augusta similar to the 
example now under notice, and the total proportions are as follows: 
—Area of grate surface, 283 square feet; effective area taken as 
215 square feet; tube surface, 4739 square feet; total heating sur- 
face, 6730 square feet; sectional area of tube opening, 5607 
square inches; ratio of tube and grate surface, 19°34 to 1; ratio of 
sectional area of tube openings, 22°8 to 1; nominal horse-power 
collectively, 260; ratio of total heating surface to horse-power, 
nominal, 28°8 to 1. 

We may add that the superheater illustrated has now been in 
use some years, is simple and inexpensive, and perfectly satisfac- 
tory in its operation. 
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HEAVY GUNS. 

[x Great Britain we have recently heard but little about 
heavy guns intended for Britain’s service. Questions con- 
nected with their construction as affecting their power to 
resist a heavy charge, and endurance in sustaining a great 
many heavy charges, were but a couple of years since dis- 
cussed with an interest and even an animosity which have 
apparently quitedisappeared, All the attention whi: hcan be 
spared from other subjects seems to be centred in the pro- 
duction of armour-plates. Nor is this lull in one depart- 
meut of ordnance affairs without its significance. It de- 
monstrates very clearly that for the moment the guns have 
the best of the war they have so long waged against 
armour-plates. It proves that those most interested, those 
most attentive to the past progress of the struggle and the 
present position of the combatants, feel that no urgent ne- 
cessity exists for material present changes—intended to be 
improvements—on existing systems of construction. 
Mr. Fraser has succeeded in placing at our dis- 
posal reliable guns, which, when firing hard pointed 
projectiles can penetrate the sides of the strongest 
ironclad afloat, the property of this or any other nation. 
The guns now made at Woolwich Arsenal can stand on the 
average a greater number of heavy charges than any other 
guns ever made; and no iron armour plates have yet been 
produced which can be carried at sea, and in a sea, by 
ships of reasonable dimensions, which they will not punch. 
In this respect our ordnance is supreme. No other 
nation can boast of similar advantages; we have reason to 
be satistied, and we may even consent to rest for a moment 
from our labours. We have earned, too, what we have got 
hardly and at a great expenditure, and with many errors 
and blunders; and the weary road we have travelled is 
marked here and there with the now bleached bones of 
many an inventor; and strewn with the husks and shells 
of many an invention from which the kernels have been 
picked out. But we cannot afford to pause long for breath 
in this race for the national honour which good weapons 
confer on those states or kingdoms or empires which hold 
them. But a few months have elapsed since “chilled” 
shot astounded the world by smashing through targets 
previously believed to be impregnable, yet already we 
have plates placed at our disposal for experiment which 
stop hard shot half way through; and our great steel 
makers may at any moment place, not at our disposal 
alone but at that of any or every nation which pleases to 
pay for them, mild steel plates which will once more turn 
the tide of victory, and render it necessary that we should 
improve upon all existing methods of constructing guns. 

The English 300-pounderisabout the largest gun which has 
yet been successfully made—not the largest in size, indeed, 
but the largest in its capacity for dealing mischief on a 
foe. The American 15-in. gun may, in acertain sense, 
be regarded as its parallel, as the powder charges of the 
American guns are not much inferior in weight to those of 
the English gun, although the limitations as regards the 
number of maximum charges which may be fired are much 
more strict. But the American gun weighs more than 
nineteen tons, while the English gun weighs little over 
twelve tons, and the American carriage must, to ensure 
equal strength and efficiency, be much heavier than that 
for the 12-ton gun. We, in common with all English 
artillerists, regard this extra eight tons or so of metal as a 
fatal objection to the American, as compared with the 
English gun, and as the former is not rifled it cannot take 
advantage of the peculiar efficiency proper to the conical 
heads of hard elongated shot. If we possessed nothing 
but racking guns, the 15-in. Rodman would no doubt prove 
a dangerous antagonist; but an enounter between a ship 
armed with racking ordnance and a ship armed with punch- 
ing guns, must, ceteris paribus, end in the utter discomfiture 
of the former, simply because the punching gunswould effect 
all that could be wished before the racking guns could get a 
plate off. It would be as a fight between a pugilist and a 
master of the rapier. Before the boxer could stun his foe 
with blows or beat in his ribs, the other would run him 
through the body. But the 15-in. smooth-bore cast iron 
gun is by no means the only gun against which we may 
have to contend in case of war; nor will it do to rest 
content with the 300 pounder and regard it as the swummum 
bonum of artillery, As we have stated, there is already a 
movement in the direction of steel armour plates which 
promises fairly to render the production of much heavier 
guns than any we have yet got absolutely necessary. It 
would not require a very remarkable advance, indeed, on 
the results already obtained by Messrs.Cammel and Messrs. 
J. Brown to place 600 pounder guns at a premium, and 
for this advance we shall do well to be prepared. In one 
word, we regard it as a matter of the utmost importance 
that vigorous etforts shouldbe made to place 600 pounders or 
even niuch heavier guns at our disposal; not because they 
are actually required now, but because they will be found 
indispensable in the course of a very short time. 

Up to the present moment every attempt to produce a 
sound and serviceable 600-pounder rifled gun has proved a 
failure. Mr. Fraser has in course of construction more 
than one 23-ton gun, but no 23-ton gun made on his 
system has yet been tested, and it remains to be seen 
whether he will or will not be as successful in this under- 
taking as he has been in manufacturing guns of smaller 
size. It is obvious that the methods which have hitherto 
been adupted by Sir William Armstrong and others in the 
construction of very heavy ordnance must be at fault 
somewhere, or else that the production of a 600-pounder 
gun is a sheer impossibility. We cannot accept the 
latter alternative, and we believe it may yet be 
found that departures from recognised methods of 
construction will supply the only means of rendering 
the heavy guns available for service. These changes 
might be of two kinds: the first in the actual method of 
building up the gun and the material employed in its con- 
struction; the second in the principle under which the 
powder acts on the shot and on the gun. The first we 
shall not consider here, contenting ourselves with stating 
that very important improvements in the method of build- 
ing up have been introduced by Mr. Fraser in his 23-ton 
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guns. We shall just now confine our attention to such a 
change in form and design as appears likely to modify the 
action of exploding powder on a gun, without much, if at 
all, impairing its etticiency. 

Hitherto all modern guns, of whatever calibre, have 
been made as simple tubes of similar diameter throughout; 
but in ancient guns this rule was frequently departed from, 
the weapons being fitted with a chamber of much smaller 
diameter than the chase, within which the powd r charge 
was lodged. The result was, of course, to increase the 
surface which the gases acted upon at the moment of ex- 
plosion, and consequently to reduce the pressure per square 
inch, while the sectional area of the metal to be rent was 
increased. The pressure and the sectional area of iron to 
be fractured proper to any two tubes of different dimen- 
sions containing similar weights of powder, are mattersof 
the simplest possible calculation which we need not work 
out here. The diffusion of the powder over a compara- 
tively large space also diminished the force of the explo- 
sion, for reasons connected with the rate of combustion 
perfectly well understood. In so far, therefore, as these 
various causes operated, the gun with a chamber could 
withstand heavier charges than the gun without the cham- 
ber. We are not about to propose that 600-pounders should 
be made with chambers, for, although in theory recourse to 
such a system of construction may appear to a certain 
extent desirable, there are objections, such as the setting 
up of destructive strains within the gun by the varying 
expansion of different parts, under the influence of heat 
which would probably preclude the adoption of the system 
even if no difficulties connected with the actual forging 
and making of chambered guns had any existence. But 
chambered guns form an illustration ready to our hand of 
a principle of much importance, the application of which to 
heavy guns in a very different way we shall consider in a 
moment. This principle is simply the diffusion of pressure 
and of rending strain over large areas of metal. 

We have seen that this principle is embodied in one way 
in guns with a single chamber, but it is obvious 
that it would be carried out far more completely 
in a gun with a number of chambers. The larger 
the number of chambers—the powder charge remaining 
constant—the greater must be the area of metal over 
which the direct pressure and the rending strain due to 
that pressure will be diffused. As one result the walls of 
the chambers might be made so thin that every portion of 
each wall would be exposed to the same strain; and as 
another it would be quite possible so to arrange matters 
that 100 tons of powder might be discharged at once with- 
out the destruction of a single chamber. Let us imagine 
a gun of large calibre with a thick breech in which were 
bored a great number of cavities—chambers in fact—in 
which all the powder charge might be lodged, while means 
were provided to explode all simultaneously. In sucha 
gun enormous charges could be tired without injuring the 
chase or the chamber, while the force on the projectile 
due to the combined action of all the little charges 
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| each ring shall carry precisely its own share of the strain 





might, though less than if the powder had been concen- | 


trated, still be much greater than could possibly have 
been brought to bear on it by any charge fired in the ordi- 
nary way which the gun could stand. It is hardly neces- 
sary, however, to point out that such a gun would be of 
most imperfect design, inasmuch as the metal surrounding 
the chambers would vary in thickness, and much valuable 
space would therefore be wasted, as any of our readers will 
see by describing a large circle to represent the bore of the 
gun, and a number of smaller circles within it to represent 
the chambers. If our readers have followed us thus far 
they will find no ditticulty in comprehending what follows, 

It is proposed—and we believe the proposal is now made 
for the first time—that in constructing heavy guns the 
powder charge be divided into two or more portions by 
concentric rings of iron arranged as in the annexed sketch, 
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showing an arrangement which embodies the best features of 
the chamber system. Let us see what the action of powder 
exploded within such a gun would be. In the first place, 
the powder within the inner tube A could not exert any 
force tending to burst the outer tube B until the 
cohesion of A was first overcome. It is true that 
after the shot had moved so as to allow the gases to diffuse 
themselves in the space between the tubes a strain would 
be thrown on the outer tube. But the consideration of 
this strain we shall defer for the moment. If the space D D 
were filled with powder and the inner tube were left empty, 
then the conditions would be changed ; the inner tube 
would be exposed to a compressive strain and the outer 
tube toa rending strain; and it is obvious that by varying 
the distance between the inner and outer tubes it would be 
possible so to proportion the weight of powder burned to 
the surface, that the pressure per square inch might be 
made very moderate. It remains to consider the effect 
eps by the simultaneous explosion of two charges 
ocated in C and D. 

A tensile strain will be set up in the inner tube, propor- 
tionate to its charge, which, we may assume, would not 
reach the outer tube; and a tensile strain will also be set 
up in the outer tube proportionate to its charge, 
the inner tube will be exposed as well to a compressive 
strain equal in amount per square inch of surface. 
Then the tensile strain to which it is exposed can only 
amount to the difference between the compressive and 
tensile strains to which it is submitted. But by propor- 
tioning the spaces C and D properly we can either cause 
these strains to neutralise each other, or we can leave 
either in excess of the other. From this fact may be made 


a very important deduction, namely, that it is possible so 





to construct acannon built up of superimposed rings that 


due to the combustion of a gee n quantity of powder, and 
this without placing any of the rings in initial tension, Tn 
order todemonstrate thisit isonly necessary to point out that 
by rightly proportioning the internal diameters of A and R 
and the thickness of both, and consequently the respective 
weights of powder fired within them, the compressive 
strain on A can only be made so much less than the tensile 
strain that the difference will fully tax the material of the 
tube up to what we wish it to stand; and the outep 
tube will then be spared just so much of the strain 
due to the whole charge as <A carries. Thus, if 
the internal tube be of such dimensions that it can 
just sustain an internal pressure of 20,0001b. per inch 
without bursting, and that the external tube, being of 
double diameter, can sustain just 10,000 1b. without burst- 
ing, then it is evident that if the charge within A produces 
a strain of 21,000 Ib., it must burst, while, if the strain 
within B were 11,0001b., it would fail. Let us suppose 
that the spaces and charges are so arranged as to produce 
these latter strains; then the gun will be destroyed at 
the tirst round by the bursting of the outer ring. If, 
however, the outer ring were strengthened until it would 
stand 12,0001b. the gun would remain souna. Or if the 
proportions between the spaces were so altered that the 
strain on the outer rings was reduced to 8000 lb., that on 
the inner ring still standing at 21,000Ib., the gun 
would be serviceable, because the outer ring would be 
strong enough of itself, and would have 2000 Ib. to spare; 
while the inner tube although exposed to a bursting force 
of 21,000 Ib., would sustain a compressive strain of 8000, 
leaving a balance of strength in its favour of no less than 
7000 Ib. It might therefore be made larger, thus reducing 
the strain on the outer and increasing it on the inner tube, 
till the factor of safety was the same in both.*. And it is 
clear that by duly proportioning the spaces and the thick- 
ness of the tubes it would be possible to tax each tube just 
sv far as was proper to its diameter and strength, and that 
the metal disposed in the inner tube would be infinitely 
more serviceable than a far greater weight of material 
employed in giving additional thickness to the outer tube 
alone. 

Up to this we have considered the properties of our 
compound gun as though the ends of the tubes were 
closed—and so for practical purposes they would be until 
the projectile had fairly moved away from their ends. As 
soon as this happened the pressure would, it will be urged, 
be equally diffused through both chambers, the pressure 
within the outer chamber being increased, while that 
within the inner chamber would be diminished, and 
therefore the outer ring would burst, or at least 
gain nothing from the presence of the inner ring, 
Such an assumption appears, however, not to be con- 
sistent with what is known of the action of explod- 
ing gunpowder. In the first place, the strain could 
not be equalised until the shot had been put in motion, but 
the maximum strain is put on the gun during the period 
when the vis inertia of the shot is being overcome. In othe 
words, when once the shot is started half the work of the 
gun is done, and the strain subsequently brought on the 
metal must be moderate. In the second place, matters 
might be so arranged that the outer charge would be fired 
first, and the rush and momentum of the gases escaping at 
full pressure would tend to resist the compressive effect of 
gases of higher pressure issuing almost at the same mo- 
ment from the space C. Thirdly, the momentum of the 
gases issuing from the inner tube would carry them for- 
ward, and their effect should be rather to produce a vacuum 
on the principle of the induced current in C, than a plenum. 
But the theoretical advantage of such a compound gun as 
we speak of does not rest mainly on any of these assump- 
tions, but on the existence of the well-known law of the 
explosion of powder, which may, perhaps, be best expressed 
by stating that its action is rather that of percussion than of 
pressure. In other words, the principal force of an explosion 

that force which does most to destroy guns—is developed 
at the very first instant of ignition, and is expended 
almost altogether on the surfaces in close contact with the 
powder. This action is not peculiar to gunpowder, but is 
proper to all explosives. The greater the rapidity of com- 
bustion, the more remarkably is it manifested. Thus a 
grain of fulminate of mercury exploded between an anvil 
and a hammer will disentegrate the metal in its immediate 
neighbourhood. To what this action is due we shall not con- 
sider here, but it may be well to point out that with very 
quick-burning powder the inside of a gun may be fractured 
beforethe strain has time to be transmitted tothe outer rings 
—a fact with which artillerists are familiar. It appears that 
a compound gun would resist all such strains better than 
the ordinary gun; but the assertion is not put forward 
dogmatically, and this entire article we wish to be under- 
stood as purely suggestive in purpose and character. 

In conclusion we may add that we have not ignored the 
fact that many practical objections may be brought against 
such a gun on the score of difficulties im loading and firing. 
If, however, the system placed at our disposal the means 
of using 200 lb charges, these difficulties would lose much 
of their weight. It would be quite possible so to construct 
cartridges that two or more chambers could be Joaded at 
once, and the ignition of the powder in both simultaneously 
might be easily effected, in fact it would require special 
arrangements to avoid it. As we have already said the 
proposal, such as it is, is novel we believe, and as a 
consequence may be misunderstood ; but we think it 
will be found that the explosion of powder within a 
compound gun will present interesting phenomena worth 
spending some thought upon ; and we claim such consi- 
deration for the scheme, not only as it may appear to 
deserve standing on its merits, but as an attempt at the 
solution of a problem which has heretofore set the best 


artillerists the world has ever seen at fault. 
Q 





Tue first arrivals this season from’ Cronstadt and Petersburg to 
Hull took place on Saturday. 








* The figures used are merely illustrative, and are not intended as exponents 
of an actual factor of safety. 
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RAILWAY MATTERS. 

Tue traffic of the South-Eastern Railway shows an increase of 
£5189. 

SMOKING carriages have been introduced on the Bristol and 
Excter Railway. 

THE consideration by the shareholders of the Great Eastern 
Financial Bill has been postponed. 

THE mecting of the Brighton Company for receiving the report of 
the committee of investigation has heen adjourned till Tuesday 
next. 

Tue total length of Indian railways remaining to be constructed, 
and for which a Governmeut guarantee has been granted, is 20054 
miles. 

THE total capital thus far raised for Indian lines is £67,254,802, 
and the further lines already authorised will raise this to 
£88,000, 000. 

Tue completion of the Great Indian Peninsula to Nagpore 
places India in a greatly improved position for providing this 
country with cotton. 

Tue Great Western Railway Provident Institution, which in- 
clues nearly 4000 of the company’s employés, held a meeting on 
Saturday for the revision of rules. 

At the beginning of the year there were 31 miles open in 
India, 205 were finished during the twelve months, and 101 miles 
since, thus raising the total to 3637. 

THE railroads of America employ two hundred thousand men, 
and at least a million of men, women, and children depend for 
their support upon the railroad interest. 

Ovr of 43,398 shareholders and debenture-holders in India, the 
native proportion, which was in the previous year only a little over 
1 per cent., is now actually below that amount. 
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Tue Bombay Government has authorised the Bombay and 
Zaroda Railway to make a complete survey of the projected line 
from Neemuch to Delhi, with a branch to Agra. 

Tue adjourned half-yearly meeting of the London, Chatham, 
and Dover Company was held pro forma on Monday at the Victoria 
station, and was further adjourned; Lord Harris in the chair. 

Tue Demerara Company’s trafic receipts for the fortnig it ending 
the 11th of May amounted to 5160 dols., and for the corresponding 
fortnight in 1866 to 2586 dols., showing a decrease of 426 dols. 

TrE total receipts of the South Eastern, for the fifteen wee 
and two days ending the current half-year, amounted to £364,:554, 
and the expenditure to £197,871, leaving a net sum of £166,483. 

A SPECIAL meeting of the Manchester, Sheffield, and Lincoln- 
shire Company, held on Tuesday at the London-road station, 
Manchester, authorised the conversion of the debenture debt into 
stock. 

Tue Delhi Railway Company have announced a fresh issue of 
£2.500,000 of capital, in accordance with powers taken at the 
meeting in September last. The allotment is to be pro rata to the 
existing shareholders. 
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On Friday some ill-disposed person placed a sleeper across the 
rails at Windley, near Duffield, by means of which a truck contain- 
ing about thirty navvies was overturned, the whole of whom were 
injured, five seriously. 

THE first train passed over the Wyoming extension of the Lehigh 
Valley Railroad to Wilkesbarre, May 20th, carrying one hundred 
and twenty invited guests from New York, Philadelphia, Bethle- 
hem, &e. They met, also, the first coal train that has passed over 
the road. 

Tue Great Northern Railway Company wil! commence the work 
of doubling their line between King’s Cross and Farringdon-street 
on the ist of July; on which day through communication with 
Victoria and other stations on the London, Chatham, and Dover 
line will cease. 

THE value of the railway iron exported in April was £343,549, 
as compared with £372,610 in April, 1866, and £229,551in April, 
1865; and in the four months ending April 30th, £1,104,416, as 
compared with £1,094,268 in the corrrespond period of 1866, 
an £746,342 in the corresponding period of 1865, 

THERE are Indian railway projects, which are evidently not re- 
garded with disfavour by the Government, for a chord line for the 
Great Indian Peninsular Railway, an extension of the Madras 
Railway to the sea coast, and an extension of the East Indian 
across the Hooghly into Calcutta. 

Ir is expected that the East Indian line to Jubbulpore will have 
been opened to the public on the Ist of the present month, and 
that the Great Indian Peninsula will, by October or November, 
1868, effect a junction at that place, which will establish a through 
communication between Bombay and Calcutta. 

Tur East India Company have exceptional advantages from 
the coal-fields near Calcutta, and the cost to them of coal per 
train mile is 3}d., while on the Great Indian Peninsula ii is 
Is. 63d. Coal from Australia and Labuan is being tried, but wood 
is looked to as the resource that must in many cases be relied on, 

A DETERMINED attempt was made on Sunday morning to upset 
the limited mail train to the north near Wigan. Some rails 
had been placed on the line in such a manner that 








if the | 


train had come up before they were discovered and removed a | 


terrible accident must almost inevitably have happened. 
covery of the obstruction was owing to an accidental occurrence, 
but fortunately all casualty was avoided. 

A MEETING of debenture-holders of the Welsh Coast section of 
the Cambrian Company was held last week at Crewe. The deben- 
ture-holders were asked to subscribe £380,000 to pay off the land- 
owners, who had obtained injunctions, which prevented the line 
being opened. Ultimately the meeting was adjourned in order 
that the directors might furnish the debenture-holders with a 
statement showing the exact financial position of the company. 

PROPOSALS have been considered for three new Indian lines 
namely, one of 570 miles from Baroda to Delhi, one of 500 miles 
to unite the Scinde and Punjab, and one of 250 miles from Lahore 
to Peshawur. The first would cost £6,840,000, the second 
£6,000.000, and the third £5,000,000, making a total of nearly 
18 millions. It had been determined not to authorise the Lahore 
and Peshawur, and no decision has yet been come to with respect 
to the others, but surveys are being carried on. 

TuE directors of the Central Northumberland Company state in 
their report that they are without any further available resources 
for the prosecution of the work, or even for meeting the outstand- 
ing claims upon them. The property of the company they have, 
however, reason to believe, is more than sufficient to meet these 
claims, provided all further expenses is at once put an end ‘o. In 
these circumstances they are compelled to express their opinion 
that it is no longer possible to avoid finally abandoning the under- 
taking, and they recommend to the shareholders that they should 
appoint a small committee, with authority to sell the property of 
the company and to apply the amount realised in discharging its 
liabilities, 

NOTWITHSTANDING the prevalence of adverse influences in some 
quarters the exports of railway iron from the United Kingdom 
have attained a respectable importance this year, having amounted 
in April to 43,974 tons, as compared with 46,673 tons in April, 
1866, and 28,667 tons in April, 1865, and for the four months 
ending April 30th to 133,875 tons, as compared with 135,803 tons 
in the corresponding period of 1866, and 92,018 tons in the corre- 
sponding period of 1865. The exports would not, however, have 
been sustained so well this year but for the exceptionally large 
demand from the United States, which took 59,661 tons of our rail- 
way iron to April 30th this year, as compared with 25,436 tons in 
1866, and 4902 tons in 1865—corresponding periods, 
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NOTES AND MEMORANDA. 


THIRTY inches of rain fell in California between November, 
1866, and the end of March, 1867. In December 13°55 inches 
fell. 

Ir has recently been stated that the passage of an electric cur- 
rent through a wire produces an expansion independent of that of 
heat. 

THE population of London is estimated by the Registrar General 
at 3,082,372; Liverpool, 492,439 ; Manchester, 362,823 : Birming- 
ham, 343.948. 

THE meteoric iron of Lenarte wasfound by Mr. Graham to enclose 
nearly three times its volume of gas, of which nearly 86 of 100 parts 
were hydrogen. 

Les Monpes states that glass may be rendered exceedingly 
brilliant by rubbing it with a solution of hydrofluoric acid in five 
times its volume of water. 

Mr. Grauam found that a portion of ordinary iron yielded two 
and a half times its volume of gas composed of 35 parts fof hydro- 
gen, 50°3 of carbonic oxide, 7°7 Of carbonic acid and 7 of nitrogen, 

Art St. Petersburg on the 6th May last the thermometer marked 
Gdeg. below zero, and during the day it rose to 3deg. This 
was the greatest cold observed during the month of May since 
1784. 

THE poles of the French telegraph lines are universally injected 
with sulphate of copper previous to their erection, and the tele- 
graphists of that country report very favourably as to the results of 
that process in preventing decay. 


PROreESSOR FRANKLAND stated, in his evidence before the Thames 
Navigation Committee of last year, that the quantity of organic 
matter in the Thames varied from three quarters of a grain mini- 
num to two grains per gallon maximum. 

Mr. PHILuips observed that during the eclipses of the sun in 
1858 and 1867, the mercury of thermometers exposed to the sun’s 
rays did not reach their lowest points till six and nine minutes 
respectively after the instant of maximum obscuration. 

A source of subterranean heat has made itself apparent near 
Ain Baida, in Algeria. Smoke issues from a hole in the earth of 
about one metre in diameter and rise toa height of fifteen or 
twenty metres. A stick is charred by pl.cing it for a few minuies 
in the cleft. 

Tue telegraph wires in England are strung on the poles at a dis- 


« tance of only ten or twelve inches apart, and strained to a great 


tension. In France, however, this distance is increased to nearly 
or quite two feet. The poles and general construction of the lines 
are lighter than in England. 

Tue celebrated French electrician, M. Gaugain, is now engaged 
in a careful and elaborate investigation of the question of insu- 
lation, with a view to renewing the insulators now in use upon the 
French lines. The result of his researches will, without doubt, be 
of great interest to the profession. 

A PROCESS hitherto confined te the laboratory has been intro- 
duced on a practical scale by M. Tessié de Mothay, advantageously 
replacing sulphuric by fluosilicic acid in the manufacture of potash. 
The acid is obtained from carbon, silex, clay, and fluoride of lime, 
melted in a blast furnace. 

By comparing a thermometer which he had graduated in 1826 
with one graduated by Meissier in 1776, Arago considered that 
during fifty years the average temperature had not varied the 
twentieth part of a degree. Nevertheless, by continuing his ex- 
periments to 1852, he admitted that there was a greater difference. 


M. ScHROETTER has obtained an ingotof indium weighing 60°5 
grammes. The shining metallic appearance was obtained by 
repeated fusions in pure hydrogen gas. Globules of indium pre- 
pared by sublimation in hydrogen presented an extremely glisten- 
ing appearance. The total quantity of this metal obtained from 
224 kilogrammes of sulphide of zinc from Freiberg was valued at 
7200 francs. 

It is stated that on the 2lst of August next a celestial pheno- 
menon will be witnessed which has only twice before been re- 
corded in history. The planet Jupiter will at that date be seen 
unaccompanied by his satellites for nearly two hours. Of his 
four moons three will be invisible on account of their passin, 
simultaneously over Mp nary disc, and the fourth will be immerse 
in the shadow of the planet. 


AccorDING to Mr. Thorpe the sea plays no part in governing 
the quantity of carbonic acid present in the atmosphere; on the 
contrary, sea air contains a less proportion of that gas than that 
on land. The average proportion of carbonic acid in the lower 
strata of the atmosphere resting on the ocean is three volumes in 
10,000, and this is almost constant for all latitudes. It does not 
vary diurnally or with the seasons. 

Dvrine the first three months of the current year thirteen rail- 
way accidents have occurred in Great Britain. One was caused 
by a broken rail, two by broken springs, one by a broken wheel 
tire, one by overloading a goods engine, one by an excessive quan- 





tity of luggage on the roof of a passenger carriage, three from de- 
fective signals and station management, three from neglect on the 


part of railway servants, and one, presumably, from wilful malice. 


SICILIAN amber is usually of a deeper colour than that from the 
Baltic, and it is said that in Germany an experienced amber 
worker can determine the locality from which the amber was 
obtained from differences in its appearance. Neither is it in- 
variably found in a hard state. An instance is on record of a 
gentleman having received from a friend living on the Baltic coast 
a piece so soft as to take an impression of his seal ; and another 
piece is described as soft on one side and hard on the other. 

THE Scientific American says that an old relic of the revolution, 
a French gun barrel, which had been refitted with new stocks and 
locks several times, after standing fire, perhaps, the millionth 
time, burst, and in such a manner that every one who saw it 
pronounced it to have been originally a cast iron barrel, until an 
old ironmaker convinced them by showing the weld on the under 
side. But the appearance otherwise was exactly like cast iron, 
and brittle as that. The change in the iron is attributed to the 
action of the sulphur in the powder and its long use and many 
times repeated action. 

Tue Erie Canal was completed October 20th, 1825, and on 
Wednesday, at 10 a.m., the waters of the lake were let in, and a 
boat commenced its voyage. The announcement of this joyful 
event was made to the citizens of the State by the sound of 
cannon, placed in a continued line along the canal and Hudson at 
intervals of eight miles, extending from Buffalo to Albany, a 
distance of 364 miles, The moment the boat entered the canal at 
Buffalo the firing commenced, and was continued in succession 
till the intelligence reached the city. The acknowledgment of 
the receipt of this intelligence was returned in the same manner. 
The velocity averaged about half the velocity of sound, which 
travels at the rate of 1142ft. per second. It occupied about an 
hour in transmitting the message. 


TuE fifty yeats which have elapsed between 1813 and 1863 are 
divided into two periods of twenty-five years each. We find that 
the mean temperature of the period terminating in 1838 was 
48°61 deg., and that of the latter twenty-five years was 49°18 deg. 
Being a difference of 0°57 deg. Fah. A similar result will be 
found if the observations be extended over the ninety years ter- 
minating in 1860. The mean temperature of the first thirty years 
was 47°73 deg., of the second 48°47 deg., and of the third 49:03 
deg. We notice, therefore, an augmentation of 0°74 deg. in passing 
from the first to the second as 0°54 from the second to the third. 
Mr. Glaisher concludes the average temperature increases 2 deg. 
for every century, and that consequently the climate of England 
is progressive as regards temperature. 
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MISCELLANEA. 


AcTIVE preparations are going on for the re-opening of the 
Oaks Colliery. 

THE agricultural gang system is exciting great attention and 
equally wide condemnation. 

AMERICANS in China have secured for American steamboats the 
exclusive use of two of its rivers 

Ir is stated that a young man at Olmutz has invented a cannon- 
revolver discharging 192 shots in twenty seconds. 

Six J. F. BurGoyne witnessed some very interesting and 
successful torpedo experiments at Chatham on Tuesday. 

Tue body of Artemus Ward arrived at New York on Friday 
night, May 31st, by the steamer Deutschland, to be taken to 
Maine for interment. 

THE silkworm disease has shown itself this spring under a new 
aspect, principally in the arrondissement of Grenoble, where it has 
been disastrous for the breeders. 

THERE is a well at Tuscarawas county, Ohio, which yields six 
hundred barrels of water in twenty-four hours, thirty-five gallons 
of the water making a bushel of salt. 

AccIDENT has lately brought under our notice a variety of lamp 
pillars and cast iron gates and rails, by Messrs. Turner and Allen, 
of Thames-street, which exhibit great taste and variety in design. 

At the existing rate of freights, coal and coke, before they are 
landed in India, cost 50s. per ton, and the extra charges, so far as 
the western and southern districts are concerned, raise the cost 
to about 60s. per ton. 

DvuRine the past year the total production of the various quick- 
silver mines of the world was about 85,534 flasks, of which the old 
Almaden of Spain and the Idrian mines of Austria supplied 39,625, 
while the remainder came from California. 

£1,779,685 has been expended on fortifications at Portsmouth, 
£1,071,240 at Plymouth, £235,104 at Pembroke, £302,307 at Port- 
land, £148,720 at Guawesend, £204,909 at Chatham, £262,402 at 
Sheerness, £266,779 at Dover, and £55,673 at Cork. 

A NEW knapsack has been tried at the School of Musketry and 
other camps. It is a leather bag, suspended, not only from the 
waist belt, but from braces passing in front and behind the back, 
the main weight resting on the hips, and it is universally approved. 

Tue Vartry water, which has been conveyed to the pipes inde- 
pendently of the reservoir at Roundwood, was on Tuesday turned 
from the Stillorgan Reservoir into the pipes of the Pembroke 
Township. The operation was performed in the most satisfactory 
manner. 

Wiru reference to the report of the Brighton Investigation 
Committee, Mr. Leo Schuster asks that the judgment of the public 
should be suspended, so far as that report relates to himself, until 
he has an opportunity of circulating a reply which is now in pre- 
paration, 

Tue first batch of English workmen visiting the French capital 
under the auspices of the Paris Excursion Committee (Mr. A. H. 
Layard, M.P., president) have just returned to town, highly 
delighted with the various arrangements made both for their com- 
fort and pleasure. 

THE sums raised in the last six years to provide for the expenses 
of fortifications for the United Kingdom amount £4,550,000. This 
amount has been raised by the creation of terminable annuities 
amounting |» £309,800, which sum will be payable annually until 
1885; the ann iities were calculated to pay 5} per cent. 

)1GHTEEN of our principal railway companies have an aggregate 
capital of some £290,000,000, on which interest must be found. 
Two things are now wanted to restore railway property to its 
place—first, a termination of the expenditure which has brought 
these accumulations of debt, and next, an absolute revelation of 
the state of things which has produced them. 

In the case of White vr. Furness Railway Company, Mr. Cole- 
ridge said the action was brought by Miss White against the rail- 
way company for bodily injuries sustained by a collision on their 
line, but the jury would not be troubled with the details, as he 
and Mr. Price, Q.C., who appeared on the other side, had agreed 
to take a verdict for the plaintiff with £1,000 damages. Verdict 
accordingly. 

THE Atlantic cable of 1866 has been successfully repaired. The 
ship Chiltern sailed from Greenwich on the 5th inst. with an ex- 
perienced staff from the Telegraph Construction and Maintenance 
Company, and in thirteen days after she left the repair was 
accomplished. The injury proved«to be at the very place indi- 
cated by the electricians testing from Valentia, viz., two miles and 
a-half from the station at Heart’s Content. 

A VERY remunerative business has lately grown to pretty ex- 
tensive proportions in Melbourne in the exportation of leeches. 
The trade is principally carried on in connection with the opera- 
tions of the Murray River Fishing Company, the fishermen there 
employed turning their attention, at seasons unfavourable to the 
fishery, to the collection of leeches. From 150,000 to 250,000 
leeches are sometimes collected in one of the trips of the company’s 
steamers. 

On Tuesday afternoon, while a number of workmen were en- 
gaged in hoisting one of the large girders of the new Corn-Exchange 
in course of erection at Dorchester, the scaffolding and gear fell to 
the ground with a tremendous crash, burying one poor fe!low, 
named Wellspring, beneath the rubbish. When taken up life was 
found to be extinct, his skull being frightfully shattered, and 
death must have been instantaneous. Marvellous to relate, his 
companions escaped unscathed. 

AsovT eight o’clock on Saturday evening a shocking accident 
occurred at the Ludgate-hill railway station. The stoker of a 
Great Northern train that was coming up the incline from 
Farringdon-street finding that the metals were slippery he 
stepped off the engine for the purpose of throwing sand upon them. 
He was knocked down by the engine and fell underneath the 
wheels, which passed over him. How is it that engines are built 
without proper sand-boxes ? 

A WHARNCLIFFE meeting of the Wolverhampton and Walsall 
Company was held on Monday, for the purpose of considering the 
provisions of a bill now before Parliament to authorise the com- 
pany to make a deviation from their authorised railway at Walsall. 
The deviation will be two miles seven chains in extent, and, while 
being a great improvement on the line originally laid out, will 
afford more accommodation to the public. The London and North- 
Western Company have power to appoint two directors. ‘The bill 
was unanimously approved. 

A SEARCH for ironstone, which has been going on for some time 
past in Yorkshire, has resulted in the discovery of a valuable seam, 
partly on the property of Mr. Edward Clough Taylor, of Kirkham 
Abbey, and partly on the Castle Howard estates of the Earl of 
Carlisle. The estimated yield of the space for which a lease has 
been obtained is sufficient to feed two of the largest furnaces for 
thirty years. Limestone and other requisite minerals for carrying 
on the work are also in abundance. A hundred labourers’ cottages 
and a couple of furnaces are to be erected forthwith. 


A10-INCH cast iron old service gun, converted to an 8-inch rifled 
Palliser gun, was proved on Monday last in the Woolwich Marsh 
with two rounds, containing 3741b. of powder and 1801b. shot 
each, and after examination was found to be completely sound. 
The gun has fired during the week fifty additional rounds, with 
charges of 30 Ib. of powder and the 1801b. shot as before. The 
gun was searched and carefully inspected throughout, and was 
found intact. Its weight is 44 tons. Twelve other guns of various 
sizes have been sent to Elswick to be converted on the same 
principle. The gun has thus stood in all just fifty-two rounds ! 
A wonderful example of endurance no doubt; nevertheless we 
do not believe in converted guns. 
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1250-TON HASWELL FORGING PRESS AT THE CYCLOPS WORKS, SHEFFIELD, 
CONSTRUCTED BY THE KIRKSTALL FORGE CO., LEEDS. 
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HASWELL’S FORGING PRESS. 

On page 562 we give an engraving of Haswell’s hydrostatic press 
for ‘‘ blooming ” and forging iron, Fig. 1 represents an elevation of 
the press with the cylinders and valve boxes in section; Fig. 2 a plan 
of the steam engine and pumps. The press illustrated is designed 
to produce a pressure of 1250 tons, and is a fac simile of the one 
erected by the Kirkstall Forge Company for Messrs. Cammell and 
Co., at Sheffield. The press cylinder, which is 2ft. Gin. in diameter, 
js built up of a cast iron tube 3in. thick, cast with metal selected 
for the purpose, surrounded with two layers of steel rings, each 
2\in, thick and Gin, wide. These rings are bored, turned, and then | 
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years ago by a loom erected at Swan Wharf, for the purpose of 
illustrating the advantages of the new loom over those worked by 
the picker motion, and described in THE ENGINEER, vol. xix, 
p- 31. 

The question excited considerable interest, and thousands of 
persons examined this new principle, as likely to produce a revolu- 
tion in the art of weaving. It was demonstrated that compressed air 
wasapplicablefor the purpose -and possessed besides the advantage 
of decreasing the primitive cost of the loom—while the more rapid 
action obtainable increased the produce; there is also less wear 
and tear in the various parts, as the vibration caused by the 
picker motion is nearly removed. 

Considerable skill and energy were brought to bear on the subject, 
with a view to removing certain objections urged against the 
principle. Amongst the suggestions offered was one by which each 
loom should compress its own air. The various schemes have been 
more or less successful. Although the shuttle has been pro- 
pelled in the most efficient manner; still the waste in looms 
supplied from a common receiver rendered the application of in- 
sufficient commercial value for the improvement to be taken up, 
while self-supplying looms had the objection of complicated 
machinery, an Cedlies contained elements liable to disarrange- 
ment. 

In the annexed engraving we illustrate a very simple contrivance 
placed before the world by the inventor, Mr, Paraire, of Oxford- 
street. 

The invention is easily applicable at the extremities of the sley 
beam, and will in no way interfere with any working parts of 
the looms, beyond the removal of the gear working the present 
picker motion; the object to be effected is to save air and, con- 
sequently, power. 

‘o this end the air in Mr. Paraire’s loom acts directly on the 
axis of the shuttle, and is released by a valve which, in its form 
and action, resembles that of an air-gun. By this means only so 
much air is suddenly thrown on the shuttle as is necessary to 
propel it from one box to the other. The form-given to the 
escaping cone of air is such that the full force is brought to bear on 
the shuttle, while the velocity with which it is thrown is regu- 
lated at pleasure by a stopcock, which allows more or less pres- 
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sure to be used—or this may be effected by the opening given to 
the valve—thus increasing or lessening the strength of the blow 
produced by the escape of air striking against the shuttle. 

The advantages of a good pneumatic loom are doubtless 
numerous, such as the unerring accuracy with which the shuttle 
may be thrown, the increased speed, the removal of all cause of 
vibration, the unlimited reed space, it being practicable to throw 
the shuttle to any distance. How far Mr. Paraire’s loom combines 
these our readers must judge for themselves, 

The elevation shows the valve fixed on the end of a sley beam of 
a loom, the moment at which the shuttle is to pick being regu- 
lated by the position of a cam or spur, f, fixed to a cogwheel, the 
bearings of which are secured by bolts to the frame of the loom, ¢; 
this wheel is made to revolve at half speed by a system of wheels 
which take their motion from the crank-shaft of the loom, the 
alternating motion being obtained by the revolution of the wheel 
carrying thecam, which acts alternately at the end of the sley beam, 
depressing on extremity a lever, g, provided with a friction roller, i, 
the other extremity, h, opening the valve. The comp air is 
conveyed to the rear of the valve by iron pipes, the connection 
between the main being effected by india-rubber tubing, the pres- 
sure of the air keeps the valve in its seat, which, when the loom is 
at rest is so maintained by a slight spiral spring. The air rel 
rushes through a tube by which it is directed on to the shuttle, m, 
and thus throws it along the race. There are various modes 
in which the action of the valve can be regulated, as by giving 
more or less depression by elevating or lowering the cam, f, or by 
allowing sufficient play between the extremity of the lever and the 
bolts against which it strikes to open the valve, the rapidity with 
which the valve is opened is increased by the sley beam and cam 
travelling in opposite directions, and can be so regulated that h 
shall not exceed 4th of an inch, or 7th of the throw of the sley 
beam. The arrangement may be so modified that the principal 
can readily be ted to all looms. It will be seen that the 
difference between this and Harrison’s loom resides principally in 
the construction of the valve gear, and Mr. Paraire informs us that 
he has succeeded in reducing the expenditure of air in his, as com- 
pared with other pneumatic looms, to such an extent as to reduce 
the power required to work his loom by much more than one-half. 














— “al A ! Tn ih, _ — 
Hi | Mi LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 




















HAMMERS WITH WROUGHT IRON STANDARDS. 


| $rz,—Permit me to correct an error in your impression of the 
| 12th ult. The 18-ton hammer standards alluded to were made in 








shrunk hot on to the cylinder; they are also made to break joint, 
as will be seen from the engraving. The cylinder is firmly bolted 
to a cruciform cast iron frame 2ft. Sin. deep, supported on four 
steel columns each 13in. diameter. These columns are secured to 
a similar frame at the bottom, which supports the anvil block. 
Supported on the upper frame is a small cylinder having a ram 
working into it carrying a crosshead, from which are suspended ; 
side rods which descend from the crosshead and are connected at 
their other extremities to the ram of the press. The object of | 
this arrangement, as will be readily seen, is to produce the up- ; 
stroke, a is the inlet and & the discharge pipe communicating 
with their respective valves, which if lifted and closed alternately | 
produce the up and down strokes. The length of stroke is 2ft. Gin. | 
The steam engine which supplies the water and power to the 
press is of the horizontal direct-acting type with a single cylinder 
I t6in. in diameter and 5ft. stroke. The piston-rod is continued 
' through both ends of the cylinder and attached at either end toa 
plunger working in a single-acting pump; the plungers are each 
63in, diameter. On the tep of the main steam cylinder are placed 
two small auxiliary steam cylinders, with pistons connected to 
horizontal levers, which are made to lift and close the admission 
and discharge valves of the press. These small cylinders are com- 
manded by means of two hand levers shown on the engraving. 
The slide-valve rod of the main cylinder is directly attached to the 
rod of a small piston working in a cylinder in front of the valve 
chest; beyond this last-named cylinder, and in a line with it, is 
another cylinder provided with a piston, the rod of which is 
attached also tothe piston rod of the firstcylinder. As the piston 
of the main cylinder reciprocates the projecting arm on the cross- 
head alternately comes in contact with tappets which give motion 
to the slide valve of the lesser cylinder, and thereby actuate the valve 
of the main cylinder. The other cylinder is simply a cataract, and is 
filled with oil, which is“alternately forced from one side of the 
piston to the other through an adjustable opening. 

But little expense is incurred in making foundations for these 
presses, sinéé all the force exerted is resisted within the frames; | 
they are also attended with the advantage of exerting an enormous | 
pressure, Which is not affected by the size of the “bloom” under ; 
treatment. ' 


PARAIRE’S. PNEUMATIC LOOM, 

_ THE se of compressed air for the purpose of propelling 

in looms for weaving has for a considerable time attracted the 
attention of inventors and been the subject of several patents. 

The applicability of the principle was demonstrated some three 




















the shuttle | the wotksofMessrs. John Brownand Co., and the form of them, as per 
enc Y ted. by Mr. William Bragge of that firm. 
Messrs. Thiwaites 
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Thwaitesand Company then received an order for an 8-ton hammer 
complete to the same design; previous to this large hammer being 
erected there had been about six hammers built with wrought iron 
frames at the works of John Brown and Co., when I was chief 
engineer there, but these were all of the old form and found to 
answer well, and when the demand for heavy forgings came, Mr. 
Brown, with his usual courage and energy, gave me instructions to 
have drawings made for the large hammer alluded to. These were 
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prepared accordingly, but the overhanging weight from th» 
extreme width of standard to the slide seemed so great that Mr. 
Carbutt supplied only the cylinder, valve | Bragge suggested the form as before named, leaving me to super- 
motion, and ¢up. = This hammer worked satisfactorily, and Messrs. | intend the working out of details. 
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The length of time that has elapsed since the 12th ult. must 
convince you I did not wish to trouble you for space, and also Mr. 
Carbutt that I wished to leave him alone in his glory; but another 
paper having been led into a similar misstatement about two years 
since, my engineering friends here and in Sheffield, who were 
acquainted with the facts at the time the work alluded to was 
being done, have put pressure upon me to write te you. And asa 
M.1.M.E. I shall be glad to hear at the next meeting a resolution 
passe:l to fine any member who leads engineering journals to make 
such inisstatements. Jno, DewnHurst. 





MR, SCOTT RUSSELL’S CASE. 

Str,—It is not by any means an original idea to force the sale 
of » periodical or a newspaper by taking up as a forlorn hope the 
worst side of a question on which there is a division of opinion; 
neither is it, in the supposed interests of journalism, unusual to 
bespatter prominent men, and that sometimes even without pro- 
voking their notice. 

To those, however, who are not interested in the sale of a 
periodical such writings, for such purposes, would be considered 
only as so many impertinences if it were not for the fact that the 
writers have it in their power to misdirect the opinion of some of 
their readers, and, hence, a portion of the public. 

Lately there have been articles and letters written by self-con- 
stituted advocatesand judges intended toset forth as a venial offence 
or asa mistake, that which honest men hold to be a heavy blow 
struck at the root of commercial confidence. Henceforth we must 
perforce, at every stage of our commercial relations with a man 
acting either as a principal or as anagent—I care not which—have 
his bond, and even bond upon bond, otherwise we cannot safely 
enter upon, alter, or expect to be carried out in any of its original 





provisions, or their modifications, any arrangement or contract 
which might be contemplated. { 

It has been reserved for the engineering profession to discover | 
in the action of one of its representative members the propriety, 
not to say the perfect legality, of wrong doing, and in his apolo- 
gists the perfect respectability of its open defence. The perpe- | 
trator has even shown us his anxiety for the recognition of his 
undoubted abilities in this recent development of commercial 
philosophy, new only in its recognition by respectable men. 

It might be interesting to know who the “eminent Engineer” 
is with whom the gentleman whose commercial transactions have 
been under question is associated. This would perhaps help to | 
account for the anomalous position assumed by those undoubtedly 
fearless engineers who brave the opinion of the world rather than 
tread upon the august corns of the eminent unknown. 

I gather from the book, which has been published by the Insti- | 
tution of Civil Engineers, that the invoices were the v uchers 
upon which payments were to be made. In the beginning 
an invoice is supplied and a corresponding payment is ob- 
tained, but not handed over minus the commission. On 
the contrary, » second invoice smaller in amount is asked for, 
obtained, and payment is then made upon that! the balance— 
well, we shall see, because this is not bas but once, it is done 


more than once. In the end, a balance of £5000 odd having been | 
thus accumulated, i.e., by drawing payments on invoices for large 
amounts, and making payments on substituted invoices for smaller 
amounts, and the balance due to the manufacturer, less the 5 per 
cent. commission, never having been paid—where is it? To what | 
purpose has it been applied? The agent, principal, negociator, | 





intermédiare—what you will, fails to give a decent account of it— | 
how can he? He has asked for his book to be published —for | 
which we have to pay, and in that book it is written how he | 
cannot ! 
The world will probably judge for itself. It remains only for | 
journalists of a certain order to flutter the wings with which they | 
cannot fly. 
I will not suppose that the writers of articles and letters 
defending such miserable things really mean their defence. I 
prefer to think that they desire controversy for the sale of their 
paper—an object in itself sufficiently miserable, although perhaps 
only morally and not commercially dishonest ; and it has one 
redeeming point—it unconsciously, in its little way, helps venti- 
lation. Assoc, Inst. C.E. 
June 18th, 1867. 


| 
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NOMINAL HORSE-POWER v. INDICATED HORSE-POWER. 


Str,—The account of the trial of H.M.S. Nymph, in this 
week’s paper, contains a statement on the above subject, which to 
my mind—and I think, without doubt, to many others—requires 
some explanation, and although I have often intended to address 
you on the matter since the report of H.M.S. Vestal, at which 
such astounding results were obtained, I was, for the want of 
information as to sizes, &c., not able to do so until the present 
opportunity. The question, then, Sir, which I desire to put | 
before your readers, in the wish for further information on 
the question, is as follows :—How is it that such an enormous 
amount of indicated horse-power is now obtained by comparison 
to the nominal horse-power employed? The fact of an engine 
being now made to develope some seven times the nominal horse- 
power, as judging by the performance of first-class constructed 
engines of the ordinary type, certainly requires elucidation; and 
although I may be met by the remarks that steam-jacketted 
cylinders, great expansive power, &c., he the cause, I, for the 
want of better knowledge perhaps of the subject, have come to 
the conclusion that the nominal horse-power of the new type is 
not calculated by any fixed or satisfactory basis, and the following 
remarks which I now make, may perhaps in a measure represent 
some of the reasons which have guided me in the conclusion that 
modern nominal horse-power has nothing whatever definite in the 
expression, whether we use it for the results obtained or for the 
purposes of comparison with other engines. First, I would ask- 
How is nominal horse-power calculated? Of old we had a fixed 
standard, the Adntiralty rule being established by a formula 
represented — 

(1.) 7 X area of piston X velocity of piston 


33,000 = horse-power; 





or, 
h : 
(2.) d? X velocity _ horse-power; 


in which7 represents the effective pressure in pounds on each 
square inch of the piston, and velocity of piston is determined by 
a fixed law, by which length of stroke and the number of revo- 
lutions were calculated or coupled conjointly. By applying the 
rule in the case of the Nymph or Vestal it will be found that a 
velocity of piston equal to 200ft. per minute (forty revolutions) 
will produce the nominal horse-power of 300; a velocity conse- 
quently less in proportion to length of stroke than in any of the 
sizes laid down in the Admiralty rule. I give the calculation :— 
7 X 55? & *7854 X 200 x 3 
33,000 
If the foregoing be a correct assumption as to the mode of cal- 
culating modern nominal horse-power, I do think the sooner we 
have one rule applicable for all engines the better will it be for all 
concerned, and more particularly to those who make invidious 
comparisons. | 
Secondly, I would ask if nominal horse-power be calculated 
justly and bya fixed law, how has it come to pass that the dimen- 
sions of engines constructed by the same manufacturers, and of 
sisely the same nominal horse-power, have so much increased 
2, and of course weight? And, in addition, how is it that 


== 300-horse power nearly. 





so few of our engineers have obtained these prodigious and start- 
ling results? I cannot answer; but of this fact I am satisfied, 
that eminent makers to produce the magical seven tizaes have 
been compelled to increase their sizes to an almost incredible 
extent, thereby furnishing an illustration most practically that | 
nominal horse-power has grown with the age of reconstruction. 


| is where and how. 
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As an example of this I will illustrate the case of the Lord | 


Clyde and Warrior, and though I have mislaid my notes of the 
trial of the former vessel, I do not think Iam in error when I 
state that in the case of the one of 1000-horse power, the diameter 
of cylinder was more, the length of stroke also more, and the 
pressure of the steam higher than in the other of 1250-horse 
power; and although these apparent anomalies may be, as I have 
previously stated, explained away by the ‘* Oh, ah, nominal horse- 
power is now a question of expansion, and cut off,” still the same 
vagaries are presenting themselves constantly in the new type, 
causing me to think that modern practice partakes in some 
measure of a delusion, and that the time has arrived that the 
subject requires a thorough and satisfactory revision, for the 
purpose of settling the question what a nominal horse-power 
should be intended to represent; I do think, Sir, that this isa 
question which has been lost sight of when comparisons have been 
instituted with the engines and vessels of the ancient type; and I 
doubt very much if one law had been followed in the nominal 
horse-power, and a correct and minute analysis in this particular 
direction of those ancient performers, whether they would not 
hold—aye, Sir, even beat your modern ones. I am tempted to 
diverge, but the results of the trial having been deemed so very 
satisfactory— which I doubt—I would simply ask for one ancient 
performer of a tonnage of 1081, and requiring 2139-horse power, 
to thrash him along at the moderate speed of 12°38 knots. Why, 
Sir, I know no vessels which have required 2-horse power to shove 
one ton at that speed. Take our magnificent 50-gun frigates, and | 
our corvettes of the first-class, what do we finl? Why, Sir, that | 
with a tonnage of three times that of the Nymph, but with 

| 

| 

| 





the same, or even less indicated horse-power, they equal 
and rival that class of ship. It needs but little know- 
ledge and slight consideration upon this matter to show that, 
if the same disproportion of horse power to tonnage had 
been used in those-ancient, but still unapproached models of 
the British navy, they would not now be deeined suitable for the | 
slaughter-honses on the banks of the Thames. Thirdly, I would 
ask, are not these results obtained by the use of such finely pitched 
propellers—that there is scarce any limit—provided the parts of 
ship and machinery are manufactured sufliciently strong—to the 
amount of horse power obtanable from the engines’ I can 
answer thus far—that, in my own experience, in many cases the 
pitch of the screw propeller has been altered solely for the sake 
of developing horse power; and when it is taken into considera- 
tion, how soon an increase of the velocity tends towards making 
the horse power wanted, it cannot be wonlered at that manu- 
facturers or contractors take advantage of so inexpensive a mode of 
fulfilling their sevenfold stipulation--and I must add increasing 
the vibration, if not to that amount, still to an enormous extent, 
indeed so much so that I unhesitatingly assert that woolen vessels, 
carrying and constantly developing such enormous power, propor- 
tionate to their tonnage, must, in a short time, inevitably come to 
grief, more especially in the region of the sterntube. But I now, 
Sir, forbear entering further into this question, although it can be 
made to assume many other forms, but with your permission, will 
conclude by saying that I do not deem the agency of superheated | 
steam as aiding one tittle towards the development of power. 
maintain that steam of a pressure of 30 lb. to the square in: 
marine purposes is to all intents as dry as itis necessary both 
the purposes of economy and efficiency. A friend of mine, a 
gentleman eminent in his profession and of great experience, used 
to say, and maintains it to this day, ** that superhe steam was 
nothing more than an apology for a bad boiler.” I have heard 
many others endorse that opinion, an every one who has hid 
aught to do with superheaters agrees that a more troublesome, 
costly, and jnefficient fitting was never devised for the purposes of 
marine engi neering. 

If these remarks are deemed worthy of a place in your pages 
and if so, if they should induce any of your readers or talented cor- 
respondents to enter into this question-—and thereby tend to place 
it in a more satisfactory position I, as well as many others, will 
feel greatly indebted. J. H. 

June 17th, 1867. 





























THE FLOW OF GASES. 

Srr,—As it does not appear that Mr. Baldwin is prepared to 
answer the question that I have three times asked, as to the mean- 
ing of +; in his paper on safety valves, I shall now make his paper 
speak for itself, and with no uncertain sound. But it would have 
shown better taste if Mr. Baldwin had admitted his error when he | 
found, as I suppose he must have done, that his reply to my 
remarks was based on the mistaken supposition that I had misre- 
presented one of his symbols. 

In Mr. Baldwin’s paper published in THE ENGINEER of Feb- 
ruary 15th, on page 146, first column, near the bottom, we have 


this equation: a = 144 1° which by transformation becomes q 
"1 





re , in which q is the weight discharged in pounds per secon, | 
3 
a equals the area of the opening in square inches, and s equals the 
volume of one pound at the pressure of the steam in the boiler. 
If we make A equal the area of the opening in square feet, 


and w = Ls the weight of a cubic foot of the steam in the boiler 
8 


in pounds, we get g = Awv,; that is, 7 is the velocity by which 
we have to multiply the area of the orifice X by the specific weight 
of the steam in the boiler, to find the weight discharged in pounds 
per second, according to the theory adopted by Mr. Baldwin. 

This is the reply to my question, which, of course, was not put 
to get information for myself, but that Mr. Baldwin might know 
what 7, really did represent in his own paper, and that it was he, 
and not I, that misrepresented the meaning of it when he said that 
though v, would be o if x—that is, the outer pressure -were 0, that 
did not imply that there would not then be any discharge. 

f v1, =0 then Awv; = o, and therefore g = 0; that is, as I 
have formerly stated, if an orifice communicated from a boiler to a 
perfect vacuum there would be no discharge, and, as.the same rule 
would apply to air, it would follow that if a perfect vacuum were 
once formed it would be impossible ever to destroy it. For suppose 
a box to be perfectly exhausted, and then a hole, or a thousand 
holes, to be bored in it, air could never be made to enter them, for 
the greater the pressure the greater, according to the theory, 
would be the difficulty of its getting in, so that we might ulti- 
mately remove the whole of the box and leave a portion of space 
perfectly vacuous, though surrounded by air of any given pressure. 

If the above result is absolutely impossible then the theory 
which involves it as one of its deductions is radically wrong; and 
even if for a small range it is approximately correct, there is no 
doubt that it does diverge widely from facts, and the only question 





But Mr. Baldwin says I have no right to speak about the effect 
of a perfect vacuum, because I have no means of experimenting on 
it. This is a singular limitation of a mathematical question. 
However, let me revert again to my experiment specially referred 
to in a previous letter. I presume there will be little difference of 
opinion as to my method of ascertaining the weight discharged in 
a given time. The equivalent of 100 lb. of water was heated 
87 deg. per minute by steam passing through an orifice fin. dia- 
meter when the pressure in the boiler was 45 lb. plus the atmo- 
sphere. During the experiment a gauge showed a vacuum of 43 Ib. 
on the outer pipe, into which it was discharged. Now whether 
that indicated vacuum had exactly the same effect as an equal 
vacuum in a large vessel outside of the orifice, at least it must have 
been equivalent to a vacuum of some amount, and not to a pres- 
sure greater than the atmosphere. Well, giving Mr. Baldwin the 
benefit of the whole of it, we have then a discharge equivalent to 
what would have taken place into the air. The final temperature | 
__ 8/00 __ — §-46 Ib, 
1200 — 172 
per minute through an orifice ~, of a square inch area, or 5d Ib, 





being 172 deg., we get the weight equal to 


| But it must not be supposed that we have a 





per minute per square inch. But if we refer to the Table I. in the 
second column of Tue EnGinger for Febraary Lith we find for a 
pressure of 60 1b, s = 7°01, and “: into the atmosphere = 613; and 
wd 


if we take the equation g = , and make a 1 square inch, 

x 

and Q = 60q = the weight theoretically discharged per minute, 
vl 

2°48 

charge, allowing no loss from friction. 

Another experiment with a short bell-mouthed tube yin. dia. 
meter gave 53 lb. per minute per square inch. In this case the 
outer tube was about five times the area of the experimental tube 
in place fifteen times the area of the orifice, as in the previous 
case. Assuredly there is a wide discrepancy between these experi- 
ments and the deductions of the theory referred to, and which 
theory is, I believe, the one nearest the truth, exclusive of my own 
and Mr. Froude’s, which, within a certain range, is the same ag 
mine. R. D. Napier, 

Birkenhead, June 10th, 1867. 

P.S.—In my previous letter, in the last sentence, for ‘* covered,” 
read ** lowered.” 
PATENT COMMISSIONERS FREE LIBRARY, 

Sir,—In advocating the importance of utilising the resources 
contained in this library I find myself moving with a stream of in. 
fluential public opinion just now expressed in various quarters in 
favour of a much more systematic cultivation of scientific know- 
ledge, as applicable to the industrial arts, than has hitherto existed 
in this country. And this opinion seems to be founded on an iim. 
pression that the need for increased attention to this subject is in- 
timately connected with the future well-being of our manufactures 
and commerce. It seems to be felt that whatever has been the 
result of our neglect in this particular as regards the past, it will 
be more disastrous in the future if not reme lied in time. 

Apropos of this point, [ venture to call attention to an interest- 


we get Q = = 36)1b. per minute as the greatest possible dis. 





ing letter on * technical education,” by Mr. Charles W. Merri- 
field, principal of the School of Naval Architecture, written from 
Paris, and published in the 7imes on the [1th 


I submit extracts from this letter, which appear to me most 
worthy of our deepest attention, especially as coming from a man 
of considerable experience in the matter of technical education ; 

**In England it is not a common thing to find theoretical know 
ledge combined with practical work; practical mathematics are 
especially rare. There is nothing like the familiar habit whici 
one sees every day exemplified here (Paris) of working out every 
detail of a bit of mechanism or a chemical process by actual calcu- 
lation and working diagrams. Some will say, doubtless, that we 
Eng.ish do not need all this, for it is only the elucated man who 
is capable of seeing how far his knowledge is deficient. But | 
have yet to learn that there is such a differeace between man and 
man that any nation can afford to throw away the advantage of 
superior information. Yet that is just what we shall do unless we 
take up vizorously and earnestly the work of technical instruction. 
There is a time in the military history of nations when individual 
prowess is sufficient to procure national supremacy, and there is a 
time in industrial progress when isolated energy and perseverance 
will secure manufacturing predomin But there is a time in 
both when discipline and systematic training ne necessary for 
the people to secure their position among nations; and that time, 
as I think, is now at hand for us.” 

Again :—“*I have no fears for our country provided we really, 
as a nation, recognise the need and apply ourselves to the remedy. 

light task be fore us; 
our teachers as well as our schools have yet to be produced.” 

Another illustration of tne attention recently bestowed on the 
subject of technical education is to be found in the address of Mr. 
J. S. Mill, delivered to the University of St. Andrew’'sin February 
last, in which he says :—‘*It is very right that there should be 
public facilities for the study of professions. It is well that 
there should be schools of law and of medicine, and it would bx 
well if there were schools of engineering and the industrial arts. 
The countries which have such institutions are greatly the better 
for them.” 

Following up this train of reasoning, it is surely right that when 
the materials exist—as in the case of the library in question—for 
making a working institution adapted for doing much towards 
forming the minds of future inventors, its adequate development 
should occupy the serious attention of those who hold the highest 
authority in this particular department of the public service. 

The common prejudice against inventors on the part of some 
eminent lawyers and others in high positions may, in some aspects 
of the case, be considered natural, but it can hardly be regarded as 
enlightened, and it ought not to be allowed to operate as a bar to 
the development of such an institution as the present library to 





























| the full extent of its public usefulness. 


I trust that influential inventors will take this opportunity of 
urging their legitimate claims on the attention of the public, and 
that they will succeed in obtaining increased facilities for the use 
of the library in a manner calculated to answer in some degree the 
purposes which so many intelligent persons at this time think it 
desirable to promote. : 

This question is far more extensive than that merely relating to 
patents, which are only one branch of it; and public opinion seems 
to be becoming alive to the idea that the public encouragement of 
systematic instruction in technical points is a great want in the 
present day—a want which we cannot neglect to furnish without 
injury to our manufacturing and commercial progress as a nation. 

WILLIAM SPENCE, Assoc. Inst. U.E, 

8, Quality-court, Chancery-lane, W.C., June 12th, 1867. 
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Messrs. CAMMEL’ AND Co., Limitep.—The annual report of 
this company is now before us, and from it we learn that, after 
deducting all current expenses of the year, including office charges, 
salaries, taxes, directors’ and auditors’ remuneration, interest paid 
on balance of purchase money, &c., a sum of £11,408 5s. for depre- 
ciation of buildings and plant during the year, that the nett sum 
now available for dividend is £67,462 15s, 9d., out of which the 
directors recommend the payment of £52s. pershare, which will make 
with those already paid, a total of 30 per cent. in dividends for the 
past three years, and still leaving a balance of £16,462 15s, 9d. to 
be carried forward to nex. years’ account. 

Gun Vessets.—An Admiralty return shows that on the Ist of 
April there were 82 gun vessels and gunboats under 1,000 tons in 
commission, and 42 not in commission. Of the 82 in commission, 
30 are reported in indifferent or defective condition ; two are un- 
serviceable and very rotten ; two are only fit for harbour service ; 
two havé been frequently under repair, and another requires con- 
siderable repair ; 12 with moderate repairs may be kept effective 
until 1870 ; 33 are in good condition or serviceable. Of the 42 not 
in commission, six are rotten and not worth repair ; 19 are defective, 
12 of them unserviceable ; seven are fit for harbour service only ; 
three are not complete ; seven are in good and serviceable con- 
dition. 

Tue Steam Gun Carriace.—A further trial of Mr. Ead’s gun 
carriage was made on the /8th ult., in the presence of Admiral 
Farragut and a number of high officers of the army and navy. 
Twelve shots were fired (with the 15in. gun) in exactly sixteen 
minutes. The steam shot-elevator had been deranged in some 
manner, and was not used, in consequence of which, the inventor 
thinks, the firing was not more than half as rapid as it might have 
been. The steam check to the recoil was tested with a number of 
heavy discharges, one man controlling the gun with ease, The 
pressure created in the cylinder by the heaviest charge was between 
750 lb. and 800 1b. to the square inch. The heating of the gun 
with this rapid and heavy firing was very slight—an important and 
rather unexpected result. The interior surface, as far as the arm 
could reach, was barely warmed, and the exterior seemed as cool 
as before. Greater confidence is now felt in the endurance of these 
great guns than ever. —Scientific American. 
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THE BATH AND WEST OF ENGLAND SOCIETY 
AT SALISBURY. 
(Concluded from page 530.) 
As was to be expected, the reaping and mowing machines 


exhibited at Salisbury last week attracted much attention. Not- 
withstanding the rapid strides this description of agricultural 
implement has made in public favour during the past two or 
three years there unquestionably remains forita still more brilliant 
future. That this is felt by the leading agricultural implement 
manufacturers there can be no doubt, as year by year firms who 
have hitherto confined their attention to portable engines or other 
specialties enter the field—in more senses than one—either as 
licensees or patentees of mowers and reapers. And with those 
improvements which experience, far more than the most inven- 
tive genius, can suggest—and which firms of ample capital 
and connection can alone develope—in a very few years 
we may expect to find on every well managed farm the harvest- 
ing of the crops, as well as their cultivation, performed by 
machinery. Our American cousins have, until recently, exercised 
a monopoly in the manufacture of these implements—a monopoly, 
by the bye, of a most profitable character, as in an American 
journal we noticed not long since that a well known patentee and 
manufacturer at Chieago returned his income for the past year 
at £30,000. But with Samuelson of Banbury, Hornsby of 
Grontham, Picksley and Sims of Leigh, Burgess and Key of 
Brentwood, besides many others of lesser note following closely 
at their heels, we may shortly anticipate a keen and exciting 
competition. J, and F, Howard of Bedford also entered reapers 
and mowers for exhibition at the Bath and West of England 
Show, but were prevented sending the machines. They pur 
pose, however, having them in operation next month at Bury St. 





Edmunds, where the Royal Agricultural Society of England, 
waking from its slumber of the past year, holds its meeting. 
This new venture of the famous Bedfordshire firm will be re- 
garded with much interest, 

‘he trial of the reapers commenced on Tuesday under the 
most unfavourable circumstances, The crop selected was one of 
very thin rye. The ground, too, was not in so good a condition 

it should have been, for while the machines met with 
innumerable obstacles in their progress these were not of such a 
character as to afford a fair test of their capabilities. Hornsby’s 
patent “Governor” self-raking reaper came to grief towards the 
close of the day; but this, almost the only hitch, will not dis- 

singly affect a very steady implement. ‘ 
On Monday the work was laid out by the Beverley Iron and 


Wagon Company's three-horse reaper. This machine commenced 
cutting without having a path previously prepared for its entry. 
The delivery was in a regular swathe on either side, all the 


heads being laid one way, ready for binding. On the following 
day two-horse reapers were sent into the field by Turner and 
Farden, Hornsby, and Burgess and Key. The machine by Tur- 
ner and Farden, of Leighton-Buzzard, has several patented im 
provements, the invention of the senior partner of the firm. 


The crank and long connecting rod—the bugbears of the early 
inakers—are done away with, aud the arrangement of the rakes 
l ich that, as they do not touch the ears, they cannot thrash 


out the corn. This machine, though a first appearance, worked 
reat advantage a source of satisfaction and encouragement 
the makers. Burgess and Key, as is well known, manutacture 
under McCormick's patent, but have themselves introduced s 
veral modifications with great success. By their present system 
of construction the crank is level with the knife, the ki j 
me vertical plane the axle, and the wheels opposite. The 
} reel are supported on one sid 





fe in the 





rake gear, rake und only, the 


weight thus resting on the large travelling wheel. <A simple 
arrangement keeping the bearings efficiently lubricated is 

0 adopted, and will be found useful in machines exposed to 
much friction. Of one-horse reapers there were those by Samu- 
elson, Wood, Young, Cuthbert, Brenton, Kersley, &c. &c. Under 
the unfavourable conditions ilready referred to only average 


work could be expected, but this was done in every case 


Samuelson’s and Wood's machines perhaps taking the lead. 

Qn Tuesday and Wednesday the mowing machines were doing 
d ty. On the latter day, in a field possessing all reasonable 
Picksley and Sims, Hornsby, Wood, Samuelson, 
Bamlett, Brigham and Bickerton, were here represented, and 
their machines made almost equally good work. The closeness 
of the eut slightly varied, and a difference in the draught could 
also be noticed, the machines by Wood and Samuelson having 
an undoubted advantage in the latter respect. 

We were informed that am unusual number of orders were 
given for reapers and mowers, and that manufacturers generally 
had no reason to complain of the result of the Salisbury meeting 
of the Bath and West of England Society for the year 1867. 


=——-38 


THE IMPERIAL SCHOOL OF MANUFACTURES 
AND MINES AT LILLE, 


advantages, 








As illustratimg the system of education pursued on the Continent 
we have already given an article on technical education in Prussia, * | 
and we now supplement it with the following particulars of the 
School of Manufactures and Mines of Lille. This school, founded | 
and supported by the State, is open to young men who, having fol- 
lowed the classes of the /ycée colleges, &c., are wishful to acquire 
instruction specially preparatory to one of the following industries: 
1, Engineering; 2, Spinning and Weaving; 3, Industrial and Agri- | 
cultural chemistry; 4, Mining. Situated in the neighbourhood of the 
northern coal fields, and placed in the centre of the greatest manu- 
facturing district in France, and provided with workshops where 
is executed work destined for the local trade, this school offers to 
the pupils studies in which practice is happily combined with 
theory. The studies are the same as those of the Schools of Arts 
and Manufactures, and of the Central School of Arts and Manu- 
factures in Paris. More practical than the last ; more special in 
its applications than the ordinary schools of art and manufacture. 
The pupils for three hours take part in the ordinary work of the 
shops, which continues all day at the forge, foundry, fitting, 
model, and joiners’ shops. They also work at the spinning and 
weaving machinery, which is always kept in motion. At certain 
periods, and always when the nature of the studies require it, the 
pupils, under the guidance of their professors, visit engineering 
and metal works, mills, coal pits, and railway plant in the neigh- 
bourhood. _ The classes are given to engineers and professors who 
have acquired a practical knowledge of the different industries 
carried on in the north. The term of industrial studies is two 
years, followed by an extra year for the pupils intended for the 
mines, and for young men who wish to follow the profession of 
civil engineer. The pupils, on leaving, receive a diploma of 
capacity for one of the four specialities taught in the school. 
Besides this examination pupils have to make a report detailing 
and discussing all that is necessary for a coal pit which they have | 
visited one day a week during the year. A council of professors 
meets once a month to discuss the management of the school. A | 





commission named by the Minister of Instruction superintends | 
the general arrangements. This commission is composed entirely | 
of manufacturers and engineers, 

Conditions of Admission.—For the preparatory course the pupil 
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must be fifteen years old, for the industrial course the pupil must 
be sixteen years old, and to be able to pass an examination on all 
subjects taught during the preparatory year. The terms are £36 
for the first year, and £40 for the second and third. The terms 
for the half-year are £30, for an outdoor pupil £25. The pupils 
who work in the laboratory three hours a day pay £4 a year for the 
cost of experiments; all expenses for food, lodging, and washing 
are paid by the school. In order to further the interest of industry 
the school admits for £4 per annum a certain number of youn 
foremen, leading hands, &c,, to the drawing lessons and usua 
lectures. They have always different times set apart for them, so 
that they do not associate with the pupils. There are free lectures 
every evening for enginemen, workmen, &c. 


PROGRAMME. 

The subjects for the examination previous to admission are 
omitted. 

INDUSTRIAL SERIES,—(Frrst YEAR). 

The English Language. 

Industrial Science.—Application of the law of gravity to solids, 
liquids, gases, different scales, pendulums, floating bodies, water 
and spirit levels, hydraulic presses, pumps, syphons, &c. 

Heat.—Thermometers, conductors, good and bad, steam boilers, 
steam engines, &c. 

Electricity. — Different batteries, coils, electro-magnetic ma- 
chines, Kc. 

Optics.—Telescopes, reflectors, spect , micr pes, &c. 

Photography.—Apparatus, manipulations. 

Industrial Chemistry._-Metals.—Potassium, sodium, sal ammo- 
niac, lime, earths, clays, iron, tin, zinc, lead, copper, mercury, 
silver, gold, platinum. 

Algebra. — Descriptive Geometry. 

Drawing.— Sketches and plans from objects explained during 
the lectures, drawings of machines, apparatus, &c. 

Analytical Geometry. 

Mechanics. —Statics.—Equilibrium of bodies, forces, resolution 
of forces, centre of gravity. 

Dynamics. —~Movement of bodies, forces and movement produced 
by such bodies. 

Hydrostatics. 
floating in fluids. 

Hydrodynamics. —Movement of fluids, movement of water in 
tubes and open channels, movement of gas in pipes, steam pipes, 
different sections of tubes. 

SEeconD YEAR. 

The English Language.-—Translations and composition of busi- 
ness letters, ordinary correspondence, and conversation. 

Commercial Finance. —General Theory of Finance.—Application 
of book-keeping to manufacturing establishments, legislation on 
book-keeping, constitution of societies, markets and sales, ex- 
changes and chambers of commerce, stock-brokers—responsibility 
of the agent to the buyer and seller, bills of exchange and bankers’ 
drafts, assignments and bankruptcies, tribunals of commerce. 

Industrial Economy.—Situation for an Establishment.—Neigh- 
bourhood of rivers, streams, &c.; railways, towns, and coal pits, 
supplies, situation. 

Division of Work.—Its great advantages, means to obtain it, 
advantages and disadvantages of large concerns, conditions of fixed 
and proportional expenses. 

Vorkmen.— Conditions of engagement, duty to them, Conseil des 
Prud’ hommes, benefit societies, workmen’s cities, food, schools. 

Machines.--Their influence on production. 

Manayement. —Profit. —General formula, influence of fixed and 
proportional expenses on the profit, importance of the quantity 
made, 

Fixed Expenses.—Formula of annual depreciation of the worth 
of buildings and machinery, advantages of self-acting apparatus, 
purchase of machines, boilers, shafting, &c., expenses of manage- 
ment, repairs. 

Proportional Expenses.—Advantages of large capitals. 

Labour. Payment to induce workmen to do more or to do it 
better, piece work, pay in mines, workshops, mills, books kept, raw 
materials employed, purchase, account of labour and quantity of 
material used, cost price, competition, law of supply and demand, 
monopoly, markets, sales, commission, management of coal pits. 

Industrial Science. — Combustion, evaporation, ventilation of 
hearths, stoves, and factories, distillation and purification of 
liquids, drying, heating. and fusion of solids. 

Industrial Organic Chemistry.—Starch, grains, sugar, fermenta- 
tions, colouring matters, principles of the art of dying, animal 
chemistry. . 

Sanitary Scvence.—Drawing.— Mechanical Plans.—Sketches of 
various parts of machines. The pupils draw machines suitable for 
the trade for which they are intended. 

Mechanics.— Passwe Resistance.—-Laws of friction, rubbing of 
cords and belts on pulleys, friction of spindles, stretching of cords, 
resistance of water, resistance of air, machines, calculation of the 
force of machines in movement, weighing machines, inclined 
plane. 

Resistance of Materials.—Tension, torsion, crushing action of 
the above forces on cylinders, squares, bars, &c. 

Industrial Architecture,—Natural stone, artificial stone, limes, 
cements, bricks, scaffolding, &c, 

Enginecring.—Machine-¢making.—Materials Employed.—Metals, 
woods, various materials, where obtained; means of knowing good 
and bad quality of materials, principal parts of machines, arrange- 
ment of parts, shape, proportion of weight and size in each piece, 
various parts for the transmission of movement, study of the 
means of obtaining & regular movement in machines, ordinary 





Equilibrium of fluids, equilibrium of bodies 


| regulators, estimate of the cost of a machine, 


Spinning and Weaving.—Manufacture of Tertile Fabrics.— 


Tearing drafts, flax, and hemp, spinning cotton, spinning wool, 


| weaving wool. 


Study of Spinning and Weaving Establishments.—Study of ma- 


| chines employed in spinning flax and hemp, establishment of a 
| flax and hemp spinning mill, study of machines used'in spmning 


cotton, establishment of a éotton spinning mill, study of woollen 
spinning machinery, establishment of a woollen yarn mill, weav- 
ing, power-loom weaving, silk weaving. : 

Mining. - Geology and Elements of Mineralogy. 

THirD YEAR. 

Management of Mines.—Intentions of the Science.—Tools and 
machines for boring, rock-boring, cutting galleries, sinking wells, 
pumping, drainage, ventilation, lighting, operations on the surface, 
mee of quarries, mines, position of buildings and machinery, 
egislation relating to mines. : 

Second Part of Mining.—Railways.—Rails, Wagons, trucks, 
points, turntables, signals, embankments, Xe. 

Drawing.—Engines, windlasses, chains; cables, &c., means of 
descending, ladders, inclined planes, cages, ventilation, air fur- 
nace, pumps, brattice, &&, t 

Metallurgy.— Preparation of different ores by machines and 
hand-dressing previous to putting into furnace. 

Manufacture of Iron.—Combination of iron with carbon, sulphur, 
treatment of the ore, roasting, blast furnaces, metal produced, hot 
blast, casting from pigs, moulding in green and dry sand, loam, 
clay; cores, boxes, malleable cast iron; refining, German method; 
English puddling furnaces, steel—shear and blister, cast steel, 
tempering, working iron, tilt hammers, drop steam hammers, rolls, 
plate rolls, wire-drawing, and annealing. 

Construction and Fixing Machines,-—Various machines, different 
kinds of gearing, windmills, steam, water, and wind corn mills, 
supply of water, pumps, presses, fixing and making water-wheels, 


| steam engines in general working different systems. 


Work done in the Shops.—The pupils habituate themselves to 
the use of tools, and work at any machine required to be made. 
This work is intended to enable them to understand the practical 
part as well as any workman, so that a master can be master of his 
—_ The work done is intended for the trade which they wish to 

ollow, 


| 
| 


| feet, or about 4 ewt. 3 qr. of Newcastle coal per hour. 





SIXTY-HORSE COMPOUND MARINE ENGINE. 
WE have illustrated from time to time marine engines by various 
English makers, and we now feel some pleasure in placing before 
our readers engravings of a compound marine engine, made in a 
country where we hardly expect to meet with excellent design and 
good workmanship. The engine was built last year from the 
designs of Messrs. Crichton and Co., of Abé, Finland, by Messrs. 
Lindwall, of the Bergssund Works, Stockholm, for the Finnish 
Government, and is fitted on board a revenue cruiser. 

The drawings are so clear that they explain themselves. The 
engines, or rather the engine, is of the high and low pressure 
type. One slide only is used for both cylinders, and the regulator 
is so arranged that high-pressure steam can be admitted to the 
low pressure cylinder at starting, separate openings and passages 
being cast in the cylinder for the purpose. The cranks are 
in a line with one another, or in other words, when one 
piston is up the other is down, but the engines if properly 
managed never stick on the dead centres, and are as easily started, 
stopped, and backed, as though the cranks were at right angles. 
A simple arrangement is, however, shown by dotted lines in the 
end elevation, by means of which they can be turned in case of 
necessity, by hand; a hooked pinch bar being employed, which 
takes into notches on the disc as shown. There is no surface con- 
denser, so that no circulating pump is required. The air pump is 
made double-acting in order to sebene its diameter, and se bring 
the air pump rod nearer to the piston rod, and thus shorten the 
crosshead working it; the air pump rod, it will be seen, acts the 
part of feed pump. The cuntk shaft, piston rods, and slide rods 
are of Swedish Bessemer steel-a splendid material, free from 
nearly all the defects of English Bessemer metal, thanks to the 
purity of the ore. 

The boiler is cylindrical, with two furnaces, all of the best 
Swedish iron, double rivetted throughout. The safety valves 
blow off at 35 1b, per square inch. 

The engine runs at 100 revolutions per minute, burning 10 cubic 
They are 
exceedingly well finished, and both in design, workmanship, and 
material, will bear comparison with any engines of similar power 
the work of English engineers. They have given grewt satisfac- 
tion, and reflect much credit both on the makers and on the 
designers, to whom we are indebted for the working drawings 
from which our engravings have been prepared. We may add that 
engines of very similar design have been made in large numbers in 


NAVAL ENGINEERS.—Engineer, Alexander Smart, to the Orwell. 
First-class Assistant Engineer, Richard 8. Willcocks, to the 
O well; Acting Second-class Assistant Engineer, William Brown, 
to the Orwell. 

Tuk InstiruTioN OF MECHANICAL ENGINEERS. Sever 
members of the Institution of Mechanical Engineers left P 
the Lyons mail train on Wednesday night on a visit to Le Crei 
at the hospitable invitation of M.Schneider. The excursion was 
a complete success in every respect. 

Docks at Borpeaux. —Since the year 1847 the question of 
improvements and extensions with respect to the present maritime 
facilities of the port of Bordeaux has been in continual agitation. 
There appears at last, after ten years of discussion and consi:era- 
tion, every probability of the works being commenced, and when 
it is stated that nearly three-quarters of a million of money is to 
be absorbed in their construction, there is no wonder that even a 
paternal government hesitated to commence them precipitately. 
The necessary work will be carried out conjointly by the State 
and the municipal authorities of Bordeaux. ‘he ivormer will 
undertake the expense of building the docks and slips, will purchase 
or give the land according to circumstances, and pay all charges 
for compensation. The latter have agreed to find the capital to 
keep the works going, and for constructing the magazines, stores, 
and land accommodation. In addition to a basin capable of hold 
ing fifty-six ships of the line, or about seventy large square-rigged 
merchantmen, there will be ample anchorage ground for the 
steamers which may in future make Bordeaux a station, and 
which would have taken place before now had there been avail- 
able room at their disposal. As may be expected, parties interested 
in other parts have denied the utility of the proposed works, but 
as the tonnage of vessels frequenting the port in its present 
imperfect condition has increased from 157,000 tons in 1850 to 
nearly half a million at the present time, there is very little 
doubt but that the commerce of the town only requires that 
further development which the proposed extensions will accomplish. 

THe Late Mr. Evan Hopkins, C.E., F.G.8., M.S.A., Hon. 
Member of the New Granada Philosophical Society, whose death, 
at a comparatively early age, we lately had the pain to announce, 
was a mining engineer and surveyor of considerable note. Had it 
not been for his disregard of money matters and of mere money- 
making, it is certain that he would have taken a yet more pro- 
minent position in the eye of the public. Mr. Hopkins was born 
in Swansea in 1810, and served his time as an engineer at the 
Pengdarren Ironworks and the Dowlais Works, in South Wales. 
He was afterwards for some time chief engineer of the Rhymney 
Works. His first voyage toAmerica was made in 1833, to take charge 
of the gold works of Marmato. He was afterwards appointed the 
director of the silver works of Santa Anna, and the engineer-in- 
chief of all the establishments of the Columbian Mining Asso- 
ciation, taking the position relinquished by the afterwards fainous 
Robert Stephenson. He returned to England in 1843, in which 
year he published the first edition of his “Geology and Mag- 
netism,” a work which has already passed through three editions; 
and the bold and original views in which, though at first decried 
as scientific heresies, are now making their way into England 
after, however, having first been accepted on th Continent. The 
succeeding year he went back to America, again ou account of the 
New Granada Gold and Silver Mines.. In 1847 he worked at the 
survey of the Isthmus of Panama for the Government of New 
Granada, and he is stated to have really projected the present rail- 
way now being worked. In 1848 he returned to England, adding, in 
the course of his stay, a geological section of the Andes to the 
second edition of his work on ‘* Geology and Magnetism.” He 
also read a paperj before the Institution of Civil Engineers, on the 
Isthmus of Panama. In 1852 he was engaged by the Port Philip 
Gold Company to proceed to Australia, in order to carry out a 
number of geological surveys of the auriferous formations of 
Victoria. In the course of his stay there he made himself known 
in Australia by the publication of a pamphlet addressed to the 
mining interests of that country, in which he gave explanations, 
with sections, of the general nature of the gold formations. 
After his return to England, in 1854, he was engaged in various 
éngineering and mining operations and surveys in Great Britain 
—espevially Ireland—lrussia, Spain, and Portugal. In addition 
to their perspicuity, a distinguishing feature of Mr. Hopkins’ 
report, consisted in the undeviating and unbending devouon to 
truth with which they were ‘drawn up. So strict was this that 
the lack of the embellishments, unjortunitely too common in 
such documents, has often caused his plain statement of facts to be 
regarded as unfavourable to the persons employing him. Fervently 
religious, his **Cosmogony”is4 work showiug the harmony between 
the Scriptures and Geology. Within the last eighteen months he 
brought forward his process of demagnetising iron ships, which, 
had it not been for his ill-health, and now untimily death, we 
feel convincéd would have found a general acceptance wiih our 
shipowners. The bold idea of treating the acquired magnetism 
of a ship as one would treat a common magnet it was wished to 
demagnetise, is beautiful in its simplicity, and we feel confident 
that it will, in some form or other, yet fultil a want daily causing 
enormous losses at sea, It is by this invention, and by his la}our 
on the Panama survey, Mr. Hopkins will be long remembered, i: 
spite of his untimely departure at the comparatively early age of 
fifty-seven. 
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TO CORRESPONDENTS. 

*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINRER 
compels us to go to press at an early hour on the morniny of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

* * Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 


but as an evidence of poe? faith. 


*.* We cannot un to return drawings or manuscripts, and 
must therefore régquestour correspondents to keep copies. 

Ww. E.—Shall be attended tag> lial 

ew. (Manchester) Sea onary, thee. 

F. A.—The paper was readon 11th of April, 1865. ‘é 

IL. H. N. (Bernard-strect).—A letter tothe careal Mr. W. R, Walker, 
34, Market-streety.A bendeen, will “ahete mt , 

B. B.—Shaw’s engine On Giew in the ibilion, and was regently ill strated in 
our columns. Wécam forward a te his representati¢e in Paris if you 


like. — : 

0. M.'l.—No doubt Messrs. Hick, Harqvemets, and C0.) 6f Bolton, would give 
you information on the subject. You will find further information on p. 332, 
vol. 2x. of THE ENGINEER, ! | 

E. ¥.—We regret to stake that those mostinterested appear tgast disposed to help 
themselves, No one has ted any scheme, or given the Matter more thought 
than was required to write @ hote, which we hage inserted. 

MAELSTROM.— Messrs. Fastomand A j@0GM workelmpemitrifugal pump with a 
clear list of 54ft., including the friction of aliut 100 yards of pipe. "Ye didnot 
answer atall, The great dt high lifts that the machine ceases 
to be economical, A AOft, t0457'. is the maximum lift on which a centri- 
fugal pump can be worked to uge. : 

D.L. K. (New Brunswick.)—We are not quite prepared: to say what és the 
largest steam cyliniler in existence, as the ‘longest stroke and the greatest 
diameter do not go together. We give you the particulars of a Sew of the largest 
cylinders we can call to mind, They wil! possibly answer your purpose, The 
outer culinder of the Haarlem engine is 144}in. diameter, Ge stroke being 10/1. 
The Lilleshall Company have recently made a pair of pymping engines with 
106in. cylinders, \4ft. stroke. Jie cylinders of the Persia are \O0ia, in 
diameter and \Oft. stroke. The Arabia has \03in. cylinders, 9ft, stroke. The 
Golden City, the property of the Pacific Mail Steamship Company, has a single 
cylinder \O5in, in diameter and \2jt. stpoke. The enging of the New World, 
Hudson River boat, has @. T6tm» cylinder, 15st. stroke, ~ The four paddle 
cylinders of the Great Rastern are each JAin. diameter| dnd \4fl. stroke, We 
believe that (dg Higt includes the latyest nders ever nade, . 

Z,A.—In the third series of Mr. Fyirbatri’g excellent dorks Useful Informa- 
tion for Engineers,” you wiil find a full description and drawing oy a wrought 
iron beam designed by that gentleman Sor the same purpose a you require it. 
You may proceed as follows in determining (he strength of the beam: ~—dLet L be 
the length of the beam, @ the depth, a the atea of the bottom ft antCa 
constant, then the breaking weight W at the cgntre of the beam will Sound bu 


~ t c. The weight to be lifted should not be 





the well-known equation W = 


more than about one-seventh or one-eighth of this value for W. This propor- 
tion is much smaller than what is generally put upon wrought tron, the usual 
vatio being about a quarter or a fifth, but it Hust not be forgotten that @ beam 
of the present description is sulject, by bf reciprocating action, to eiolent 
alternate strains of tension and compre m which try the materjal very 
severel Aharesore an additional allowatice musi be made for them.” More- 
over, ¢ @ Gnpact is considerable, emi although wrought tron ipbetter 
caleulated Man cast to resis! its effect, ye: it is a source of danger (odie guarded 
against. In thétreatise we have referred to you will find some eet i 
mation veapecting the strengthening of the beam which trom your Sketch it ap- 
peats (0 Teguire, alihough the design, in the main, is good, 

Exkapum.—St. Pancras station, p. 534, for “ Mr. W. MeGreer, Assistant Engi- 
neet, Midland Ratheay,” read, Wiliam M. Grier, C.E., Assistank Engineer,” 
dey 3 
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DYING WOOL. 
(To the Editor of The Engineer) 

Sin,—Can you or any of your readers say where I can obtain machines for 
dying wool yarn different colours in the same length ? G. F. 

Hamburg, June 12.h, 1867. —_—_ 

MATCH-MAKING MACHINERY. 
(To the Editery of The Engineer) 

Str,—Can any of your readers kindly say where T can obtain information 
regarding the manufactare of matches on the Continent, and the industries 
connected therewith 7 > R. W. 

London, June l4th, 1867, 

SHOP VENTILATION. 
(To the Editor of The Engineer) 

StR,— I have a rectangular workshop aboat 15ft. high, and open at the top, 
containing smiths’ and others fires, which,has given me a great amount of 
trouble to ventilate, although it is furnished with a ventilator of the usual con- 
struction the whole length of the roof. Ihave put in open skylights on the 
roof, and opened large holes in the aide*Walls, but they have proved ineffectual 
in removing the smoke. I may @@@ that there is no large building or hill in 
the immediate vicinity to account #@F the difficu!ty, and, as the property is my 
own, any suggestion from your Bameéerous and scientific readers will meet wiih 
immediate attention, and oblige, —, T. G, 

Maryport, June 17th, 1867. ——- 


A CAUTION. 
(To the Editor Of The Engineer) 

S1R,—A fellow representing Himadif as in our employ has been visiting firms 
in the iron trade in all parts of @ ,and giving exténsive orders on our 
behalf. After giving one of hi he genera'ly informs the firm that he 
has been out too long on his jou” has ran short of ¢ash, and borrows, if 
possible, a sovereign or two, um, to carry him h promising to return 


it in a day or two, and stati confirmation of order will be sent 
from the head office. The fella re ced his operations as a rep ative 
of this contract about two yea! 3m: o, and wasafcr a time caught at Ipswich, 
months imprisonment. That time has 
—_ again. Within the last ten days we have 
received information f, 0. d victimised, we shall therefure 
feel obliged if you wil ta er in the numberof your valuable 

paper. f For BRASSEY AND FIELD, 

Barrow Docks, Barrow4n-Furness, Lancashire, . JOuN DENT, Agent. 
June F7th, 1867, et et | 
ATINUM STILLS AT THE PARIS EXHIBITION. 
ty (To the Editor of The Engi 





























SIR,— attention has been called to a paragraph your last number, 
page, 528, ander the head of ** The Paris ibition,? In which your corre- 
spondent we believe, anintentionally made a mistake. 


The whele of the platinum boilers for the distillation of sulphuric acid, the 
wrought Wéysels, drawn tabing, &c. &c., gutogenously-soldered without gold, 
to the valgé of about £20,000, which he states to be *fexhibited by France,” 
are of En manafacture, being made entirely by oumgelves and oxhibited by 


us in Cl 51 and 44 of the British Section. 

Feeling that you wish justice done to the prog that has been made 
in metall (especially in nection with a metal in industry 
as platin in England, we that yo will set this, t in your next 
number. = ‘OHNSOR, , AND Co. 





ot 
Platinugi} and Metallargieal Works, Fiatton. arden, Lon 
4 Jane l7th, 1867. - * 


EEK. 
CIETY. —Wedinesday, June 26th, 


infor- ) and so forth. 


NOTICE. 

*,* The office of Tuk Enatneer at the Paris Exhibition is 
situated close to the circular promenade round the build- 
ing, and opposite to the English boiler-house. Our corre- 
spondents in Paris will be happy to be of use to any 
of our English or continental subscribers visiting the 
Exhibition. 

Messrs. Kirklands have undertaken the agency of this 
journal at the Exhibition, and it. will always be found on 
sale at their English newspaper office, Gallery VII. 


THE ENGINEER. 


FRIDAY, JUNE 21, 1867. 








TECHNICAL EDUCATION AND THE DOCTORS, 


In the 7'imes of the 13th instant, under the heading of 
“Technical Education,” a letter to the Editor, with the 
now well-known signature “ Y,” appears, of a tendency at 
this moment and in our judgment so mischievous, that we 
feel compelled to refer to it with great plainness and unre- 
serve. It would be mere affectation to profess to treat this 
letter as other than that of Dr. Perey, of the School of 
Mines, Jermyn-street. No deference need be paid to a 
pseudonyme, the owner of which has been again and again 
recognised in public prints, and still more as in this very 
letter Dr. Percy himself is ostentatious in lifting the thin 
veil with which he thinks proper to overshadow his 
identity in those frequent letters upon all sorts of subjects, 
with which, by a somewhat singular taste for a man of 
science, he thinks proper to oblige the world through the 
miscellaneous columns of the 7%mes. Upon the present 
occasion the drift-——if it can be said logically to have any 
at all—of this letter—which may be referred to in our 
columns elsewhere —is te the effect that technical 
education in Great Britain is already ample, excellent, 
and sufficient. “It is not true that there is xo technical 
éducation in England, and those who made the allegation 
ought to have known better.” “ Let us not only goon as we 
have been going on for the last fifteen years, but redouble 
our efforts if necessary”—7.¢., redouble what we have been 
doing or not doing for fifteen years past? “There is no 

und for alarm,” “ we cannot hope to excel in all things,” 
Dr. Percy has been sixteen years engaged in 
the work of instruction in a particular department (metal- 
y) and he is very angry with those—Dr. Lyon Playfair, 
Perhaps principally — “who have sought to gain the ear of the 
public by announcing their own more limited experience 
as teachers of, what they designate a special application ;” 
and who presume to say that there is no technical education 
in England. “Do not let me be misunderstood,” says the 
dodtor, “the value of technical education. or education 
specially directed to manufacturing art, cannot be over- 
estimated ;” but “the Government has taken the initiative 
in this matter, and the nation has already begun to reap,” 
&e. &e. In a-word, there is Dr. Percy and the School of 
Mines—the Government has been sixteen years taking the 
initiative, and the nation has begun, Kc. What more in the 
name of all that is sedate, respectable, and experienced do 
you want! 

“T speak of what I know,” and “I am prepared to 
maintain what I here assert.” What is it that is asserted 
with not unwonted vehemence by the Doctor’ So far as 
we can gather it is, that it is not true that there is-no 
technical education in England, for there is some metal- 
lurgic education mm Jermyn-street, and metallurgy is 
technical. 

But this we all knew before, and none deny. What 
then is the upshot—the conclusion—aimed at by the missive 
asa whole? “Et isnot easy to make out, for the letter is 
not wholly relevant nor very clear and consequential 
throughoug§ Yet, there must be a conclusion, for “ Y” 
could never write without an end in view—what can it be ? 
Logic forbids our assuming the argument to be this: 
metallurgy) is taught by Dr. Percy in Jermyn-street ; it 
is hence “ got trué that there is xo technical education in 
England ;% therefore, having Jermyn-street and Dr. 
Percy, England needs no more in the shape of technical 
education § And yet unless this de the argument, we are 
so dull as fo be obliged to confess we are unable to find 
in it any at all 

Some nien’s outpourings of prejudice, or of nonsense, 
may be let! pass as mere harmless unrealities, commonly so, 
but there gre moments and there are men, the accident of 
whose position may give to nonsense a perilous power to 
spread and to hurt. We all know the unsavoury com- 
parison which the Hebrew proverb makes, as to the evil 
effects of “a little folly in him that is in reputation for 
wisdom and honour.” However little, the ointment is not 
the less spoilt by its taint. 

Now Dr. Percy has a reputation as holding a professor's 
chair of that portion of inorganicapplied chemistry which has 
been somewhat strangely disjointed from the remainder, and 
called metallurgy. His position is supposed to favour his 
having the ear of a good many in authority, and his fre- 
quent appearance in the Zimes warrants the belief that he 
has the ear of thatjournal also. For it no doubt is meant 
that most curieus complimentary testimony that “the 
press also has dome, and is doing, great and useful work in 

isi direction,” t¢., in “technical education.” As how, 
oo has thé #@wspaper press of England moved a finger 
‘of technical education, though technical 


so far; in/ 
Our own, have done so: perhaps the publica- 


journals, | 






ig tion of tl ter of Dr. Percy’s saying that nothing fur- 
; — : ther of t rt is needful, is to be viewed as an example of 
; ie ‘ouhivy, att? tHe “ greaffand! useful” assistance of the 7'imes. 
7 ious r2 stations; or it can, if) lied dit jan rns P es mt moment, too, is no ordinary one. That 
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better instructed and further seeing men have 
in ‘these pages and elsewhere—as well as by 
time to time, for years past—the urgent 
road-based, thorough, and efficient national- 
ised system of technological education in Great Britain and 
Ireland, has at last, and suddenly, seized with its full force 
and pressing reality, upon the convictions of many men of 
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the most diverse avocations, the most different knowledges 
and specialities—the most opposite notions as to creeds and 
questions of rudimentary and general education. The 
Paris Exhibition alone has not done this; it has only been 
the fire that has lighted up that which has been smoulder- 
ing in many minds and with slowly growing heat and 
conviction for long past time. Are all these men 
hundreds in number — many with as much scientific 
ability and practical knowledge as any in England 
—and many with a vastly larger and more pro- 
found knowledge of numerous and varied branches of 
actual industries and manufactures than Dr. Percy pro- 
fesses to have of a single one—are they all wrong, and 
Dr. Percy alone right? If so, we can only say he must 
support his position, as we endeavour to gather it from his 
very singular and “uncertain sounding” letter, by argu- 
ments something better and more logical—or correct us if 
we have mistaken his views—and for all this our columns 
shall be freely open to him—or we must continue, as we 
do now, to hold his notions on the subject of technical 
education in England to be crude, ill grounded, badly 
reasoned, and, as we have said, at this moment mischievous. 
They are mischievous, because not unlikely to help to divert 
the attention and conelusions—so far as they have any—of 
the vast mass of the public, who do not think for themselves, 
but are led, by names and titles, away from the fact—the 
urgency for a system of technical education in Englaud. 

‘The want of this is felt and admitted by thousands who 
have never expressed their views in print—many who 
could not do so, but are not the less competent judges. 
We could name scores, taken from every class and branch 
of manufacture and industry, who entertain, and have 
long, more or less, clearly dene so—views analagous to 
those fearlessly expressed by the President of the Institu- 
tion of Civil Engineers—by many able men (English 
jurors) at Paris, and by Dr. Lyon Playfair, in his tempe- 
rate, and, upon the whole, correct and able letter, addressed 
to Lord ‘Taunton on the 15th of May last, and also by Lord 
Granville, in his quite recent address at Coventry. 

And now what is it that Dr. Percy advances against all 
this array! Dr. Playfair says :—-* My own opinion is 
worthy only of the confidence which might be supposed to 
attach to my knowledge of the chemical arts; but when 
I found some of our chief mechanical and civil engi- 
neers lamenting the want of progress in their industries, 
and pointing to the wonderful advances which other nations 
are making; whem I found our chemical, and even textile 
manufacturers uttering similar complaints, I naturally de- 
voted attention to elicit their views as to the causes,” 

“So far as I could gather from them by conversation, 
the one cause upon which there was most unanimity of 
conviction is that France, Prussia, Austria, Belgium, and 
Switzerland possess good systems of industrial education for 
the masters and managers of factories and workshops, and 
that EKngland possesses none.” éf 

Dr. Percy quarrels with the phrase. His silly logomachy, 
by asserting that it is untrue that there is “no technical 
education in England—which no one has affirmed, does not 
alter the fact that there is no sufficient system of technical 
education organised and operative amongst us. No one who 
has any genuine knowledge of the subject—or speaks free 
from the prejudice of self-interest or position—will venture 
to say there is, Although Dr. Percy’s argument really 
is that because there is metallurgic technical education, 
therefore there is every other; we would undertake to 
limit our argument to the compass of his own premises, 
and to prove that in the matter of that which he himself 
professes, even in metallurgy, there is no sufficient or effi- 
cient system of technical education organised and operative 
in England. 

The School of Mines, to which he challenges observation, 
has no doubt been better than nothing; but it falls 
miserably short of the necessities of the case; of what is 
needed for the.teehnical education even of miners and 
smelters. Tocallit, as it exists, a school of mines is a mis- 
nomer, it might as well be called a school of crockery or of 
glass-blowing. It was originally started upon a narrow and 
since constantly shifting is, as to aim and object, be- 
cause of want of any clear conception on the part of 
Government of what was wanted, and it has been but 
gradually verging towards a definite aim of late years asa 
school of mines. 

And even now were the staff of its professorships made 
sufficient, were its premises enlarged, and as common sense 
would dictate, if the whole “mineral (and perhaps the 
palzontological also) collection of the British Museum were 
moved to Jermyn-street, and-Professor Maskelyne made 
Professor of Mineralogy there, in place of mixing up 
practical mining and theoretic mineralogy in one professor- 
ship, as at present; were all this and much more done, 
then the school in Jermyn-street might contribute an 
efficient central or metropolitan school of mines for London— 
but not for England—and even then we should continue 
to say that as regards mining and metallurgy, there was 
still no sufficient and efficient system of organised educa- 
tion in the British Islands. Local schools, and many of 
them at distant centres, though all owning a certain 
allegiance to the metropolitan school, would still be indis- 
pensable. Dr. Percy may possibly not be aware—for it is 
said his personal visits to the works and savants of the 
Continent are rare—that in Prussia besides the high 
school of mines of the capital (Hauptoberbergampschule 
cu Berlin), the empire is divided into four great mining 
districts (or was before Kéniggratz enlarged them), each 
with several provincial mining schools (Oberbergampt- 
schulen) and besides those numbers of subordinate or ordi- 
nary mining schools (Bergamptschulen) in almost every 
important mining or metallurgical town. The system is 
analogous in Austria, Belgium, and France. Technical 
education is brought to the working man at his own 
home, not merely placed inaccessibly to him, in a distant 
and tnapproachably expensive capital city. And the 
same applies to the schools of every other sort of art and 
industry as well. The same wisdom that caused our fore- 
fathers in Saxon days tosbring law and justice to every 
man’s own homestead by, the establishment of circuits 
and judges of assize, must be made to apply to all tech- 
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nical education, if it is to be more than a mockery, afford- 
ing comfortable chairs, with but little to do. 

But suppose all this done for schools of mines and 
metallurgy amongst us, and supposing that the dead 
man’s hand of the Board of Trade Department of Science 
and Art were withdrawn, and the vigorous and healthy 
control and influence of a real Ministry of Education 
were substituted, without which our technical educa- 
tion will never become etficient—should we have then 
and by that fulfilled the needs of a hundred other 
special industries, all craving for more light, better 
knowledge? Does Dr. Perey know that there is such a 
thing in Belgium as a College du Tissage—a special college 
for weavers, where all the brain-sickening intricacies of 
textile fabrics and machinery, and the principles upon 
which the strength, the patterns—Jacquard ck pl aa 
the beauty of colours, of texture, of harmony, anda host of 
other things are taught by efficient professors—themselves 
taught in science and reared to the art to which they apply 
it—teach all this to large, and for a time permanent 
classes? He may see some of the many great and valuable 
volumes published by this college now at Paris, where we 
would recommend him to go before he writes further, that 
there is no need of better technical education in England. 

Does Dr. Percy know that at Mulhausen in Alsace, 
there are colleges specially organised for training even book- 
keepers, accountants, and financial managers of large and 
small manufacturing establishments, and others specially 
organised for training foremen and managers in the prin- 
ciples and methods of order and discipline of bodies of 
working men! We shall say nothing of the number of 
other magnificent establishments flourishing there in Alsace 
for teaching the more direct technical knowledge employed 
in the district whence the foreign printed muslins and tine 
calicoes and so forth come, which we admire as they adorn 
our women, but ought to look at with dismay when we 
reflect that there is not a calico printer in Great Britain 
that can approach them in beauty, or supplant them in 
the markets of the world. 

And to return home again to Dr. Percy’s letter. He 
appeals generally and vaguely to improvements of our 
metallurgy, and to the presence now of “ expert chemists 
scattered throughout our ironworks.” Will Dr. Percy inform 
us how many expert chemists in all thereare in the ironworks 
of Great Britain, having at this moment perhaps seven or 
eight hundred blast furnaces in blast? Will he name a 
single expert chemist at this time finding professional 
employment in the town of Birmingham—that which 
Dr. Percy himself left, to come to London? Will he tell 
us how many of the expert chemists, metallurgic or other- 
wise, at this moment finding employment in England are 
Germans, or have been German or French-taught students ? 
Will he state how many metallurgic experts are turned 
out annually from Jermyn-street, and how many metal- 
lurgic pupils he has at this moment studying in his own 
laboratory there; and point to their researches and to the 
enlargements they have made in the domains of applied 
science, printed, not in the Zimes, but in the transactions 
and reports of the learned bodies, and in the various 
languages of Europe ? 

Dr. Perey cannot be ignorant of the fact that some 
of our great staple metallurgies — that of copper, for 
example—is held as a byeword by the scientitic metal- 
lurgisis of the Continent, who point to it as “one of the 
industries which England, that will listen to no change, 
only holds through the might of her abundant fuel,” and 
of its lavish waste. He must know the besotted ignorance 
that until just lately prevented the sulphur and the 
arsenic of Swansea from being saved to the smelter; and 
must know that the having effectuated the saving partially 
and at last is due not to any English knowledge, but toa 
German metallurgist. 

He will remember that in 1862 Hungary presented to 
us with just pride, a poor and most mixed and hetero- 
geneous refractory ore containing iron, copper, lead, auti- 
mony, silver, and other elements, to the number in all we 
believe of ten or eleven; and that from this ore, which we 
in England in our ignorance, and in the wastefulness that 
ignorance engenders, would have thrown aside as valueless, 
no less than five distinct metals were extracted and brought 
to market at a profit. Can Dr. Percy point to any similar 
triumph of metallurgic skill in that most difficult of all 
directions, economy, us in operation in England ! 

There are few that have not heard with distress and 
misgiving latterly of the abandonment of copper and other 
mining in Cornwall, and of the wide-spread emigration of 
Cornish miners to California, to Australia, and elsewhere. 
But none of us have yet the means to know accurately how 
much of this abandonment, through unremunerative re- 
sults, is due to really uncontrollable, natural and social 
causes, and how much to ignorant, ill-instructed, and 
wasteful mining, pursued through ages without much 
change, and always groping in the twilight of comparative 
ignorance, 

But the subject is too vast and ramified to pursue fur- 
ther here. We shall return to it in some of its other 
aspects. Meantime it would be of infinite use if some of 
our leaders of scientific and industrial thought and energy, 
and who agree with us that effective organised technical 
education is a real and an instant pressing want for 
England, would meet and give collective expression to their 
views upon the subject. 

We do trust that the Paris Exhibition will result in this 
much good at least to us, that it will become the occa- 
sion upon which the ship of national technical education— 
which, by the way, Dr. Percy never once detines—and 
where he approaches a definition, as in our italics above, 
only shows that he does not know what it really means— 
may get fairly upon its voyage. 

But Scylla and Charybdis await its course. On the one 
side are those who owe it no good will from various mo- 
tives—on the other is South Kensington, that would fain 
draw the argosy into its own pet havens of Brompton. 
The obstructives, like the author of the letter to which we 
have devoted so much more space than it deserves, but so 
much less than the subject warrants, will be brushed 
aside, that is certain. But let us beware of the incom- 





pleteness—the incapacity—the unpopularity—the absurdi- 
ties—that would be involved, in any union with or expan- 
sion into or out of, the Department of Science and Art. 

Let it continue to teach, if it can, what it professes to 
teach—the application of fine art to manufactures. But 
technical education for England must be a larger and loftier 
edifice—upon a broader foundation—and with its base- 
stones wrought and laid more honestly, and in greater 
singleness of heart and purpose. 





THE EXHIBITION, 

Tue French International Exhibition as we call it, or 
Universal Exhibition, as its authors designate it—having 
passed through a protracted period of preparation since 
its opening, may now at length be said to be an accom- 
plished fact. Japan and Siam have their summer-houses 
finished, and even the English electric light has been made 
to shine ouce or twice, though the effort appears to have 
cost it its life. 

Here and there a little afterthought, in the shape of a 
wooden pagoda or a colossal statue, crops up in an unex- 
pected place, and the early morning visitor will now and 
then see a trifle of machinery arriving, such as a hori- 
zontal engine, a steam fire-engine, or a soda-water appa- 
ratus, but on the whole, now that all the juries have 
concluded their more important labours, and little remains 
for them to do but to finish naming the fortunate ex- 
hibitors who are to share the spoils of July, now that all 
the cafés have been opened, and most of the great crowned 
heads come and gone, the Paris Exhibition may be said 
to be completed. And in its first and main object as an 
exhibition, no one can deny that it has attained a success 
equal in proportion to its size, and consequently greater in 
the aggregate than that of any previous assemblage of 
industrial achievements. We may cavil at the building 
because it looks like a gasometer; and at the park because 
it resembles Cremorne; aud at the floors because they have 
no holes to jet the dust through; and at the roof because 
it has holes to let the rain through ; and at the catalogue 
because it is absolutely worthless, and at the Lmperial 
Commission because it is a nuisance, and “ won't do no- 
thing for nobody,” butafter all our grumbling said and done, 
which of us all expected that this great show would have 
proved the almost complete exemplitication that it is of 
nearly all the thought, industry, and art of the world / 
[ts range is immense, no subject being left untouched, 
and some, such as lunatic asylums, perhaps unwisely 
intruded. Truly the world is debtor to the exhibitors 
for the pains which one and all have taken to 
rise to the occasion, and to France for the opportunity 
given for this unparalleled interchange of ideas amongst 





nations. To the exhibitors generally our thanks are 
mainly due, for they it is who have made it succeed, who 
have spent their time and their money, in most cases with- 
out any probability of commensurate recompense. If the 


world at large does not derive adequate benefit from 
visiting a collection of everything the world has to show, 
it will be because the world at large is iacapable of appre- 
ciating the advantages offered it. It is ouly now that 
these advantages in their true breadth are opened to us ; 
it is only now that any real generalisation of the materials, 
the arts, and the industries exhibited can begin. Hitherto 
but few of the numerous classes into which production and 
industry divide themselves have been complete, so few 
indeed that it has pot been worth while to consider any as 
fully represented ; but now, three mouths after the time 
when it was announced that all exhibits must be deposited 
within the Champs de Mars, we may take the completion 
of the Exhibition as a starting point, and improve the four 
or five remaining months with « classified consideration 
of the objects which “ brain and hand” have put before 
us. So far.we have been obliged to content ourselves with 
partial surveys of more or less imperfect works; while still 
continuing these, we may now hope, without fear of in- 
justice to the more tardy exhibitors to make a compre- 
hensive review of the objects presented to us in each class 
and take stock as it were of the comparative progress of 
nations in the various productions and industries which 
are so rapidly absorbing the attention and calling forth the 
energies of the human race. We need hardly say that the 
ponderous volumes perversely provided for the stupefac- 
tion of those who are weak enough to purchase them will 
lend us no aid in classification. Imperfect and ill-arranged 
at the commencement, they are now completely over- 
whelmed by the masses of new matter introduced since the 
opening, and confused by the attempts of each nation to 
make something likeacatalogue of its own, so that any endea- 
vour to follow up the written programme, would we fear lead 
to asmuch confusion as would have resulted from an attempt 
to generalis: before the completion of all the leading classes 
into which the exhibits naturally group themselves. The 
task is by no means an easy one, for although the arrange- 
ment of the main building was well designed originally for 
separating the different classes of objects, yet in those 
matters which especially concern us it is now found to 
contain quite a minority of the total, so much have the 
machinery and engineering subjects exceeded the space 
first allotted to them. Taken as a whole, therefore, the 
various manufacturing subjects are much distributed, and 
require considerable collation—a work which is by no 
means aided by the system of classification which prevails 
even in those parts of the Exhibition which have most 
claim to be considered as regularly arranged. As an in- 
stance, we have only to mention the case of the unfortunate 
manufacturer of lamps, who, if he is at all an extensive 
maker, finds himself cut up and divided amongst no less 
than five classes, for carriage lamps, office lamps, railway 
lamps, street lamps, and ship lamps. It would be easy to 
multiply instances, but it is needless to do so, for the classi- 
fication is admittedly bad and must only be made the 
best of. A little more trouble and time must be expended 
in going from one place to another in order to effect that 
general comparison without which half the benefit of the 
separate displays are lost to practical men; but by taking 
a little pains in this way the visitor really has before him 
what he has never seen before, on so large a scale at least, 
and if an Englishman he cannot fail to draw one inference 





Se 
from what he sees. We are not of those who think that he 
must needs view with dismay the advances made by con- 
tinental nations; who could expect that it would be other- 
wise! Are there are any of the human race, not a prey 
to the baneful influences of a tropical climate, who 
will not, sooner or later, impelled by the necessities 
of a growing civilisation, follow in the path in 
which others have led? It is not for us gloomily 
to forbode national disaster because other nations 
have arrived at almost as great perfection as we have in 
many arts; on the contrary, let us feel proud that we have 
set an example in enterprise, perseverance, and industry, 
worthy to be followed by the rest of civilisation, Let us 
congratulate ourselves on having done thus much; but let 
us not stop here - let us add to the dogged determination of 
our fathers to succeed in spite of ditticulties, an education 
which will remove many of those very difficulties which so 
long baffled them—an education similar to that to which is 
mainly due the extraordinary advance made in mechanical 
matters on the Continent within the last twenty years. 
To have led the van in the greatest period of human de- 
velopment is something of which to be justly proud. Still 
to be leaders, though at diminished distance, may continue 
to be the place occupied by England if her sons will 
earn the great lesson that brain and hand must work 
together. In physical advantages she is still, as always, 
blessed with an undoubted superiority over any other 
European country; in commercial enterprise and indus- 
trial energy she is second to none; in two things, however, 
she is lacking, which, though we have unremittingly urged 
them on our readers for years past, we do not hesitate to 
repeat. We must have systematic teaching in the applied 
sciences—enlightened and attractive teaching— and we 
must, by every means within the power of the nation, 
seek to promote a better understanding between those two 
great classes so constantly and so ruinously at variance. 





THE ACHILLES AND THE BELLEROPHON. 

Mr. Reep’s friends continue to be very angry indeed 
with us for venturing to criticise the Bellerophon, and say 
all manner of hard things of us in consequence. The head 
and front of our offending is that we published extracts 
from the reports of the admirals iu charge of the Channel 
squadron; and actually dared to assume that these quota- 
tions represented their true opinions, it seems that we 
should have edited the reports with much caution before 
we ventured to place them before our readers, carefully 
eliminating, we suppose, everything which might possibly 
be construed as unfavourable to the Chief Constructor of 


the Navy. Three weeks ago a limited section of the 
engineering community was assured that we had taken 
advantage of an “ unguarded statement” made by Admiral 
Yelverton. <A fortnight since we adduced the same 


oificer’s words to prove that the Achilles was a very 
stable ship, and last week we were informed that 
this was “ manifestly a slip of Admiral Yelverton’s pen.” 
Hitherto we have been under the impression that official 
reports drawn up by officers of high standing in com- 
pliance with Government orders, were carefully worded; 
the speakers really saying what they meant to say, nomore 
and no less, {gnorant as we are, we think that reports 
not so prepared are of no value whatever; and of 
course still in our ignorance, we regard it as simply 
an insult to those who write them to assert that they 
are so full of errors and blunders that they must be 
perused with much discrimination in order to pick out the 
true from the false. Therefore, notwithst unding the wrath 
which we shall draw upon our heads, we must continue to 
regard the reports of Admirals Yelverton and Warden as 
an accurate exposition of the behaviour of the Channel 
fleet in the absence of any better evidence respecting the 
performances of its ships. We decline to tamper with 
these reports, aud, as a matter of course —and no doubt as 
the result of a combination of crass ignorance as regards 
ships and unmitigated dishonesty as regards Mr. Reed— 
we have not hitherto nor shall we draw any deduction from 
them which we cannot produce definite statements made in 
them to prove. 

We gathered from Admiral Yelverton’s report that the 
Achilles was not only a steady but a stable ship. In our 
first article on the Channel squadron we did not dwell par- 
ticularly on questions connected with her stability, con- 
tenting ourselves by pointing out the immense advantage 
she possessed in her steadiness over every other ship in the 
squadron; and asserting that in her we were supplied with 
a direct practical refutation of the theory that ironclad 
must of necessity roll. Thereupon Mr. Reed’s frien 
mightily incensed—heaven knows why—asserted that wi 
knew nothing about the thing ; that a stable ship mus¢ 
roll, that stability and steadiness are in fact absolutely 
incompatible, and utterly ignored the fact that the steadi- 
ness of a ship depends on many things besides the relation 
which exists between the positions taken by her centre of 
gravity and her metacentre. ‘This statement, however, 
was so manifestly incorrect, not to say audaciously absurd, 
that it has been prudently abandoned, and last week we 
were gravely informed that the Achilles was inferior “in 
point of stability and of the elements entering into it to 
the Valiant, the Minotaur, the Warrior, and the Prince 
Consort, the only other large ironclads that have been 
examined experimentally.”. And we are supplied with 
eighty-three figures, tabularly arranged, and extracted 
from the Transactions of the Institution of Naval Archi- 
tects, in proof of this statement, with the assurance that 
we are not expected “to grasp their full significance.” 
We fancy we grasp them only too well for those who 
have supplied in them an argument ready to our hand. 
It so happens that we never asserted that the 
Achilles was more stable than the ships named, In- 
deed, we grant freely that the Achilles is far less stable 
than not only the Warrior, Valiant, Minotaur, and Prince 
Consort, but even less stable than the Bellerophon. 
But what then? What are the deductions to be drawn 
from the fact? What does.it prove? If it could be 
shown that the Warrior, Valliant, Prince Consort, or 
Bellerophon possesses theminimum of stability which should 
be imparted to an ironclad, then the Achilles having less, 
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is so far defective. But such a’proposition can not be 
maintained for one moment. The Warrior, Bellerophon, 
&e., have in point of fact more stability than they require, 
and it is as a consequence of this stability that accord- 
ing to Mr. Reed’s friends, they roll ; while we assert 
that in order to obtain a degree of stability which is not 
required, valuable properties are sacrificed; and this is 
the very course against the continued adoption of 
which we write now and have written. Practical seamen 
laugh at the notion of an ironclad refusing under any 
circumstances to stand up under her sail, knowing 
perfectly well from experience that the vis inertia of 
the enormous mass of the hull is so great that the masts 
would go by the board long before auy pressure of sail 
which could be heaped upon them could possibly endanger 
the overturning of the vessel. We go on building our 
ironclads much as though they were unclothed wooden 
ships towering 20ft. or 40ft. out of the water, and in this 
we commit an error which was not committed in the 
Achilles, and as a result we have in her a ship steadier 
than any other ironclad in our possession, and capable, by 
calculation, of spreading 60,000 square feet * of canvas 
instead of the 33,000ft., which is all that with her existing 
rig, she can give to the winds. Admiral Yelverton, there- 
fore, simply expressed as a sailor the result of his experience 
with the Achilles when he penned the words—* Her power 
of going to windward in a breeze is astonishing, and her 
stability very great.” The statements are, as any yacht- 
man will see, in one sense, nearly synonymous, for it is 
just when going close hauled that stability is most needed 
in a ship carrying square sails, and as the gallant officer 
was not at the time the words were written dealing 
in any way with her power of fighting her guns, no 
occasion for alluding to her steadiness existed. That was 
a subject which, as we have already seen, he dealt with 
far more fully in another place. ; 

As regards the Bellerophon, we have been accused of 
ommenting invidiously on her qualities. No statement 
can be more unwarrantable. We have criticised, not 
condemned. Ve regard her as being a good and effi- 
cient vessel of war; a valuable addition to our naval 
strength, and as being free from many of the defects 
proper to ships of the Achilles or Mia ytaur class in that 
} Admiral Yelverton says of her: “1 con- 
sider this ship to be a very successful specimen of our new 
ships;” but perhaps this is an unguarded statement, or the 
result of aslip of the peu. May not the almiral make a mis- 
take in her case as well as in that of the Achilles? We, 
however, are content to regard it as an honest expression 
of opinion. Further than this we cannot go. As a sailing 
vessel the Bellerophon is a very defective manceuvrer. As 
he is only forced through the water at a 
ravagant power, as proved by her low 
sparity between her speed at the measured 
mile—which by the , in direct oppo ition to fact, we 
are said to have “ artifally ignored,’—and in actual service, 
shows how much may be gained by leagthening funnels, 
andusing nothing but the best han 1-pi ked coal—in a word, 
by “jockeying.” Her peculiarly formed stern “sits on 
the serew,” and causes much vibration without protecting 

many and expensive 


her rudder, She 
alterations, an l it has even been found necessary, as 
reported in the Times of January 15th, 1866, to reduce 
weight by dispensing with shot-proof gratings and hatches. 
A length of 160ft. on each side is unprotected save bya 
helt, and her armour, Gin. thick on an Sin. backing, 
would be punched at short range by the 7-ton gun. It 
was understood that whereas the Achilles cost £40 ),000, 
she would cost but £300,000, But althowgh the accounts 
have not been fully made up, they go far euough to show 
that her hull exclusive of fittings has cost £212,358), and her 
engines £72,500; or that in other words long before her 
completion not less than £284,880 had been spent on 
her. Fittings, &c., will be found, we fancy, to have cost 
another £100,000, so that in reality her price is not in 
ull probability much less than that of the Achilles. 
In what, then, do those wonderful advantages con- 
sist which she is stated to possess to such an extent 
that she is the best iron-clad afloat! Although 
specially designed to be handy she is not more handy 
than other ships of her length. That she is strong and 
well-built we do not deny; but when everything which 
can be said in her favour has been said, we are still at a 
loss to discover any good foundation for the extravagant 
encomiums which have been passed on her; and the best 
possible proof that she is not regarded by the authorities 
as being all that certain of Mr. Reed’s friends would have 
the public believe, is found in the fact that no other vessel 
similar to her has been laid down. She is without a sister 
and is likely to continue so. 

One word more and we have done. We wish Mr. Reed 
to understand that we in no way confound him with the 
injudicions friends who have undertaken to advocate his 
cause. We appreciate his talents and his exertions in the 
cause of naval reform, and he has given, we think, too 
many proofs of his ability as a naval architect to shrink 
from honest criticism, nor can we think that he is or would 
be ae in any attempt to rebut it by dishonest argu- 
ment. 
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PARLIAMENTARY BUSINESS—EAST LONDON 
WATER BILLS. 

THE principal business that has occupied the attention of 
committees since our last notes appeared has been the inquiry 
in Group 12, Mr. Basil Woodd, chairman, into the London Chat- 
ham and Dover Bills, and in Mr. Ayrton’s committee on the 
East London Water bills, and on the general question of metro- 
politan water supply. 

An Group 12 the case of the London Chatham and Dover 
Directors’ Bill was gone through, but not reported upon to the 
House, which it will not be until all the four bills have been 
considered. Contrary to expectation the committee next pro- 
ceeded with No. 3, one of the two Debenture Holders’ Bills, in- 
stead of No. 4, the Shareholders’ Bill, which it was expected 
would come next. The committee have heard all—and probably 
a great deal more than they desired to hear—concerning the first 


* “Transactions of the Institution of Naval Architects for 1866,” p. 12. 
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bill of the group, and, incidentally, concerning the other three 
bills—upon all of which they have already probably made up 
their minds—but the formality of inquiry into each separate 
bill has to be gone through, and the arguments, examinations, 
and cross-examinations of the many learned, vigilant, and astute 
counsellors who hold briefs in the causes, must needs be listened 
to by the committee with as much patience as the honourable 
gentlemen can command. It is unfortunate that at an advanced 
stage of the inquiry Mr. Basil Woodd, the chairman, should have 
been taken ill. His inability to attend was reported to the 
House, which released the honourable gentleman from further 
service on the committee. Mr, Arthur Peel was appointed 
chairman, pro tem.; but all the parties interested in the bills of 
the group were agreed that, if Mr. Basil Woodd should be hap- 
pily so far recovered after the holidays as to be able to resume 
the chair, it was extremely desirable that he should do so, from 
the careful attention he had bestowed during the sittings, and 
his intimate acquaintance with all the circumstances and in- 
terests affecting the several bills. If recovered, Mr. Wood may 
accordingly be expected to take the chair when the committee 
resumes on Monday next. The examination and cross-examina- 
tion of Mr. Harrison's agent, and a principal promoter of No. 3 
bill, occupied the first two days, in which evidence was given on 
the bill. 

In the committee on the East London Water bills, Mr. Ayrton 
chairman, the preambles of the two bills have been declared 
proved, subject to such amendments as the committee may 
think it desirable to introduce, so as to bring the bills into con- 
formity with the Metropolis Water Supply Act of 1852. The first 
of these bills (various powers) is to increase the supply of the 
East London Company from the river Lea, and to con- 
struct new works at Walthamstow to supersede those 
at Old Ford. The other bill is for increasing the East 
London supply by tapping the Thames at Sunbury. The 
Thames water it is proposed to raise by one or more 
p imping engines, and to send it on to the reservoirs at 
Walthamstow to be added to the supply from the river 
Lea. The important evidence given before this committee, 
and the adoption of the two bills promoted by the East London 
Water Company, should lead to the conclusion that, sooner o1 
later, those concerned with the metropolitan supply of the prime 
necessary of life—pure water—must go, as has been suggested, 
either to the sources of the Severn in North Wales, or to the 
lakes of Cumberland, or to some other quarter capable of meet- 
ing the demanl. The Various Powers bill of the East London 
Company cannot be regarded as anything better than a mere 
temporary, and, in various respects, inadequate make-shift. 
Instead of furnishing a plentiful supply of pure water, it will 
only enable the company to provide a scanty supply of water 
containing a large admixture of sewage. The Lea, rising in 
B-dfordshire, receives, a few miles from its source, the sewage of 
Luton, with a population of 20,000, where a large quantity of 
oxalic acid—refuse from the local manufactories—is also thrown 
i Arsenic, in the sheep-shearing season, is also 
Numerous other 












into the stream. 
discharged into the stream in large quantities. 
populous towns and villages, including Hertford and Ponder’s 
End, contribute their polluting quotas, until the river becomes 
more like an open main sewer than a river. The New River 
Water Company takes water from the Lea above Hertford, and 
the East London Company takes it at Ponder’s End.. Whether 
‘not such water contains in large or small quantities choleraic 
puison, the idea certainly excites revolt and disgust that a large 
mass of the population of London should have no better than a 

: scanty supply of suck water for sanitary and culinary pur- 
s. An important report, by Captain Tyler, R.E., on the Lea 
water supply, was taken as evidence by the committee, and a 
number of tables of a very important character were also put in 
on the authority of Professors Letheby and Odling, and Mr. 
Abel, ordnance chemist, to which reference may be made here- 
after. The committee meets for consideration of report on Tues- 
day next. 

Che select committees on the Metropolis Gas Bills, Fire Protec- 
n, Turnpike Trusts, and other questions, have also held sittings 
> our last notes. 

The cases that appear in the lists of business as nominally un- 
opposed are not always so; as, for instance, in Lord Redesdale’s 
committee, the other day, when the unusual apparition was pre- 
sented of counsel in gown and wig. The bill was that of the 
Plymouth Corporation, for additional water supply. This bill, it 
may be remembered, was stoutly opposed by Sir Masseh Lopes, 
M.P., before the referees, who gave Sir Masseh a protective 
clause. For further protection of his rights Sir Masseh peti- 
tioned the Lords against the bill, and, his locus standi being in- 
contestable, the bill would have been dealt with in ordinary 
course as an opposed bill, and sent to a committee, but Lord 
Redesdale engaged to take it, and to act as arbitrator, and thus 
save the parties the expense and delay of a contest before a com- 
mittee. Mr. Lopes, barrister, conducted the case as counsel for 
his brother. On the same day Lord Redesdale went through the 
clauses, and reported on the Isle of Wight, the London and 
North-Western (Ashby to Nuneaton) Railway, and the Enfield 
gas bills. A good deal of formal business, advancing a large 
number of bills another stage, has also been done. 

















THE SOCIETY OF ENGINEERS. 

Tue following is the reply to the address of M. W. H. 
Le Feuvre, the President of the Society of Engineers, 
recently presented to the Institution of Civil Engineers of 
France, which we published in our number of the 7th 
inst. :— 

MONSIEUR LE PRESIDENT, 

_ Je vous remercie au nom de la Société que j’ai 'honneur de pré- 
sider de la bonne pensée, exprimée en termes si heureux, de rendre 
les rapports des Ingénieurs en France et en Angleterre plus 
frequents et plus intimes. 

L’Exposition Universelle était une belle occasion & ce rappro- 
chement, et nous vous exprimons notre reconnaissance de l’avoir 
saisie. 

Ainsi que vous le dites notre tache est la méme et la similitude 
du but est un lien entre nous. 

Ce lien lExposition Universelle doit le resserrer car elle prouve 
brillamment que le progrés téchnique est le premier de tous dans 
l'industrie, comme dans les travaux et les services publics; qu'il 
n’y a d’espoir de développement du travail que par lui et que notre 
profession étant appellé a y vouer son activité et son instruction, 
prend dans ce progrés la part la plus large. 

La plus haute signification de 1’Exposition c’est l’amelioration du 
travail dans toutes les branches, par un plus grand emploi de 
Vintelligence de homme et un moindre emploi de sa force 
musculaire, 

En réduisant lTintervention de Yhomme dans les travaux 
manueis eb au jugement, le niveau de l’egalité dans les moyens de 
produire se répand le faible peut produire autant que le fort. 
La femme autant que ’homme, le foyer de la famille aussi bien 
que l’atelier de l’artisan, et l’atelier de l’artisan aussi bien que la 
grande fabrique. 

Ce que l'Exposition révéle c’est une immense progrés dans l'art 





mecanique, progrés qui s’annonce par une variété infinie d’outill 
et d’instruments pour toutes les forces individuelles, pour le travais 
isolé, comme pour l’usine. 

Devant l’extension considérable des grandes manufactures, 
l’economie politique avait entréru dans ce nee des forces 
humaines, le motif de vives inquiétudes sur l’influence morale que 
ces fortes agglomérations exerceraient sur la famille dans les 
classes ouvrieres. Elle ne semblait pas devoir étre la loi consti- 
tutive du travail undustriel, puisqu’elle pouvait conduire a d’aussi 
funestes consequences que celle de la séparation de tous les membres 
de la famille. 

Or on ne peut méconnaitre que l’Exposition prouve plus de ten- 
dance a ramener le travail au foyer de la famille, a l’atelier de 
Vartisan qu’a la grande fabrique. 

Les moteurs se subdivisent 4 l’infini jusqu’a une fraction de la 
force de l’homme comme si l’enfante lui-méme, ne devait plus étre 
occupé a manceuvrer la pédale du ventilateur, du tour ou du 
polisson. 

Ces considératione sont ici, a leur place parcequ’elles dérivent, 
explicitement du but de votre Société et du personnel qui la com- 
pose. 

Entre les diverses Sociétés d’Ingénieurs qui se sont formées en 
Angleterre, celles qui ont eu plus exclusivement pour base les arts 
mecaniques, au point de vue des travaux manufacturiers, sont 
celles dont la vitalité semble la plus forte; j’y vois deux causes 
la premiére c’est qu’elles sont sollicitées par des besoins plus 
étendus et plus incessamment renouvellés; la seconde parceque 
leur personnel se recrute incessamment parmi les hommes que 
les ateliers ont formés ces hommes nécessairement doués de 
linstruction sans laquelle ils n’auraient ni la confiance de leur 
clientéle, ui celle de leurs contremaitres et ouvriers sunt les aides 
les plus utiles de l'ingénieur; ils le complétent autant par leur. 
situation industrielle que par le concours expérimental qu'il en 
attend. 

L'ingénieur les place A coté de lui parceque ce sont ceux qui le 
comprennent le mieux, ce sont ses successeurs naturels. Une 
Socicté d'Ingénieurs qui les excluerait périrait dans son germe 
méme tandisque celle qui les admet étead sa sphére d'influence et 
d'action, autant par ce qu'elle donne que par ce quelle regoit. 

Les diverses sociétés d’ingénieurs fondées en Angleterre ont 
donné cet exemple. Elles ce sont rappelées en cela de leur 
origine; Telford et G. Stéphenson étaient les types vaillants des 
hommes, que leur génie propre portait a apprécier limstruction 
dont ils avaient manqué au début de leur carritre, bien plus que 
les forces intellectuelles qu’ils sentaient eu eux-mémes, Toute 
leur vie fut une longue étude, accompagnée d’admirables applica- 
tions. 

Vos ingénieurs suivent ces fortes traces, ils ses forment eux- 
mémes pour la plupart, et ceux qui surgissent et acquiérent une 
certaine notoriete publique n’arrivent qu’avec la double garantie 
de lexpérience et de instruction. 

Aujourd’hui, que la profession d'ingénieur est devenu trés vaste 
par l’étendu de ses applications, elle a du se diviser par specialité 
et bien que cette division méme ne puisse étre absolue, on peut dire, 
sans risque d’erreur, que la mécanique prend les devant par son 
importance et sa g‘néralisation. C'est pour cela que nous voyons 
les sociétés des ingénieurs mécaniciens se former en Angleterre 
dans tous les grands centres d'industrie, et y prendre une im- 
portance considerabie. 

Notre Société a imité votre exemple. Elle puise il est vrai son 
principal élément dans les ingénieurs sortis des écoles savants, 
inais elle accueille avec empressement les hommes d’expérience qui 
se sont ouverts 4 eux-memes les portes de la profession, et elle ses 
met ainsi, comme vous, en constant rapport avec les grands centres 
du travail manufacturier, avec les grands ateliers de travaux pub- 
lics, élargissant ainsi, dans de justes limites, ces relations entre 
hommes intéressés A se connaitre et a se rapprocher, 

Ainsi s’est crée parmi nous un échange heureux. Il n’est presque 
pas un grand atelier, une grande usine, ou nos soci¢taires ne trou- 
vent accueil et renseignemeuts prés d'un confrére; et c'est ce 
résultat qui m’améne a témoigner ici, au nom de tous les membres 
qai composent notre Socicté, notre reconnaisance pour les Sociétes 
Anglaises, qui nous donnent si cordialement tous les moyens 
d’accés lorsque nous allons étudi¢e vos établissements indus- 
triels. 

Depuis longues années cet accueil bienveillant fait 4 tous ceux 
qui l’ont réclamé a crée le bien de mutual concours que l’Exposi- 
tion va resserrer encore par des relations personnelies plus fré- 
quentes. 

Il y a un autre point par lequel vos sociétés se recommandent a 
tous les ingénieurs du monde —c’est l’aliment qu’elles fournissent 
a la publicité technique par la description des procédés de produc- 
tion. Ce qu’elles font pour leur propre pays est avidement 
recueilli par les autres nations. Par son admirable publicité 
technique |’Angleterre a prouvé que l’avantage dans les relations 
commerciales revient naturellemeat, non pas 4 la nation qui garde 
le secret de ses procédes de travail, mais a celle qui les publie. 

Mieux que personne nous apprezions la valeur de cette lécon. 
Chez nous de grandes et savantes administrations, celle de la 
fabrication des armes, celle de la construction des navires, ce que 
nous appellerions les industries de l’etat, s’isolent et ne donnent 
rien, 4 la publicité, du progrés qui pourraient se traduire indus- 
triellement avec tant d’avantage. Chez vous, et ailleurs ces 
mémes arts, incessamment sollicités par leur propre publicité 
regoivent et répandent la bienfaisante influence du progrés qu’ils 
réalisent. 

L’Exposition Anglaise a cela de trés remarquable et de trés 
fécond, qu’elle apprend plus sur les agents de la production que 
sur les produits eux-mémes, et votre publicité technique est le 
retlex de cette direction. 

Je ne terminerai pas cette réponse a votre bienvaillante addresse 
satis vous remercier du veeu qui la termine. La paix est le plus 
grand des biens et le gouvernement qui la donne a droit a notre 
reconnaissance. 

Eatre les peuples civilises la paix n’existe qu’a trois conditions — 
Vhonneur de la nation, sa puissance, et le developpement du 
travail. Notre gouvernement s'est donné a ce triple but, le votre 
suit la méme ligne; et la conséquence est une alliance intime entre 
les deux peuples. Cette alliauce fera incessamment la boule de 
neige, et les peuples y enteront, a mesure que le travail se deve- 
loppera au méme degré, car c’est le travail qui crée des interets 
imperissable. 

Il est la voie de la Providence; les gouvernements qui sauront 
nous y guidée, et nous y maintenir auront fondé une nouvelle ére, 

Recevez, Monsieur le Président, expression de mes sentimens 
affectueux. 





(Sig.) EUGENE FLACHAT. 

The President, Vice-President, Council, and members of the 
Society of Engineers returned from their trip to the Paris Exhibi- 
tion on Friday last. They were enabled, by the courtesy of M. 
Eugéne Flachat, President of the Society of Civil Engineers of 
France, to inspect the various large manufactories, as well as the 
great public works now being carried out at Paris. 

The Society's dinner took place at the Trois Fréres Proveneaux, 
the president, Mr. W. H. Le Feuvre, occupying the chair. 
dinner was also given by the members of the Railway Conference 
assembled at Paris, the chair having been occupied by M. Eugéne 
Flachat. 

The chairman, in the course of his remarks, made special refe- 
rence to the Society of Engineers, stating that their ** Transac- 
tions” were held in much regard by continental engineers, on 
account of the ready publicity given to the views of the authors of 
the various papers, and regretted that the same system was not 
adopted abroad. 

Mr. Le Feuvre replied on behalf of the Society of Engineers. 
The meeting was altogether of a very agreeable character, and it is 
to be hoped it may not be the last of such meetings between the 
French and English members of the profession. 
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ApaktT from the misery inflicted upon the landsman, the dura- 
bility and sea-worthiness of ships themselves very materially depend 
upon the extent of straining they undergo throughout their whole 
frame in a long voyage, which varies with the liability of the 
vessel to pitching and rolling. It was not an uncommon circum- 
stance for some of the specimens of our old wooden walls to roll 
so much in a sea that the lower guns were quite useless, and to 
judge from the accounts recorded of the behaviour of our iron- 
clads, some of them are subject to the same serious defect. 
The evil is well-known to exist, and although the investigation of 
the cause giving rise to it has for a long time engaged the attention 
of able mathematicians and savans, yet so far their labours in 
search of a remedy have produced little or no practical result. As 
it is with steam engines so itis withships. In the former instance 
it is impossible to predict accurately the work that an engine of a 
given horse-power will accomplish. A minimum can always be 
guaranteed, but the maximum cannot be ascertained until the 
machine is fairly set a-going. So with vessels: neither the extent 
nor frequency of their rolling liability can be ascertained from the 
working drawings, and what is worse, the prediction of a minimum 
cannot be relied upon as in the case of a steam engine. To 
construct ships that shall not roll beyond acertainamount is a very 
difficult nautical problem, the accurate solution of which is beset 
with many, and probably insuperable obst: Great changes 
have taken place in the building of ships without any accompany- 
ing record of the actual results arising in this respect from the 
alterations inform. Instead of the old re-entering curved sides 
being adhered to persistently, they have been made vertical, which 
is usually supposed to cause a serious increase in their tendency to 
roll, but, beyond the bare assertion, nothing has been done towards 
determining the true nature of the varying cause. The ratio 
between the length and breadth, the relative position of the 
centre of gravity and of all the constructive features of vessels, have 
been altered from time to time so often that it might be said all 
the possible permutations had been exhausted. But the same has 
not been done with respect to their sea-going qualities. All the 
information | magesies upon those important ils has no better 
foundation t conjecture and surmise. Thus it is stated thata 
ship rolls more or less accordingly as the agitating cause— the sea—is 
more or less boisterous. On the other hand many assert that the 
sea has little or nothing to do with it, and that the whole question 
turns upon the pa proportions and lines of the vessel. The 
theory has also been broached that every ship has a natural roll 
which coincides with a certain height of wave, and consequently 
there is for each vessel a sea of maximum roll. The position of the 
centre of gravity is known to influence this quality of a ship, for 
experiment has proved that different effects have followed the 
shifting of the stowage. Notwithstanding that these reasons 
possess considerable influence, yet there is no absolute datum or 
standard to rely upon in endeavouring to correct the fault. The 
waves being the origin of the evil, their height, shape, and the 
effect of their impactive violence being known would constitute 
reliable data in building future examples. At present, it may be 
said that the rolling of ships is perceptible but not ascertainable. 


Bearing in mind the paramount importance which all questions 
relating to naval architecture possess for a maritime people like 
ourselves, it will be naturally expected that many instruments have 
been devised for the purpose of determining and registering the 
observations necessary to arrive at some conclusion on the subject. 
In fact a variety of oscillometers have been produced at different 
times, in many of which the pendulum principle was adopted, 
but these failed to give satisfactory results in consequence 
of the movement of the point of suspension. A very simple plan 
was tried of placing horizontal rods one above the other upon 
the ship’s side; they were painted different colours to be more 
easy of recognition, and an observer by sighting the rod to 
which the sea horizon appeared to be raised could thus deduce 
the angle of roll. A similar observation could be taken at 
the other side. About four years ago Mr. P. Smith devised 
a gyroscope somewhat similar to that of M. Foucault, to 
which he added two graduated arcs of a circle, to enable the 
dips as well as the lifts of the vessel to be read off, the angles of 
course having reference to the fixed point or zero of the instru- 
ment. So recently as last year M. Normand constructed an inge- 
nious little apparatus for the same purpose. Its principle of 
action is based upon the inertia of a liquid enclosed in a globe, 
the sides of which, being highly polished internally, exercise no 
influence upon the contents, while it changes its position. A 
light pendulum plunged in the liquid rves its verticality 
under all conditions of motion, and records upon a graduated disc 
the inclinations of the vessel, which can be read off through the 
transparent upper portion of the globe. It will be at once per- 
ceived that these instruments register only the extreme angles of 
inclination whether that angle be a dip or a lift, or, taking a hori- 
zontal line as the datum, whether it be plus or minus. Noinforma- 
tion is derived from them respecting the periods of the irregular 
movements of their —— of their extent. They fail to point 
out whether the ship is rolling gently or violently, or the manner 





in which the masts and frame are affected. Moreover, although 
hey do approximately register the extreme angles of inclination, 








APPARATUS FOR MEASURING THE;ROLLING OF SHIPS. 
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yet they afford not the slightest criterion of the height or shape of 
the waves producing the movements recorded. 

What is really required for nautical observations of this nature 
is an instrument calculated to afford the same advantages as the 
dynamometer of General Morin and the indicator of Watt have 
etfected in the cause of steam. Recently this acknowledged want 
has attrected the attention of our French neighbours, and two in- 
struments have been laid before the “‘ Academie des Sciences” | 
by MM. Paris, who have designed them for the express purpose | 
of indicating the nature and amount of a ship’s roll, and also the | 
shape and other peculiarities of the waves occasioning it. Of these 
two instruments one is termed the wave and the other the roll | 
delineator or tracer. The former is represented in Fig. 1, and 
consists of a pole or rod of pine, A, about 36ft. in length, loaded 
at the lower extremity with 70 Ib. of lead, and when floating upon the | 
surface of the waves three quarters of its length are below and | 
one quarter above the water level, as shown in the cut. A float 
B, composed of alternate layers of oak and cork, having a diameter 
of 114in., is perforated in the centre for the purpose of allowing 
the rod to pass through it, and upon which it is free to glide up- 
wards and downwards, being kept in its position-by a ring and 
small guides serving to attach it to the rod. Supposing, there- 
fore, this little apparatus in the situation represented by Fig. 1, 
the float will rise and sink upon the rod or stem A according to 
the motion imparted to it by the rise and fall of the waves; nothing 
is required but a registering or indicating agent, and the thing is 
accomplished. At first it was the inventors’ intention to employ 
as the recording medium a system of wheelwork, but this arrange- 
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ment was abandoned in favour of the present simpler one, 
in which the expanding and contracting power of india-rubber is 
made available for the purpose, A te C of that material is 
attached to the float B at one end and united at the other—as 
shown in Fig. 1 and succeeding cuts—toa small block sliding in 
guides, and carrying an inkstand with a projecting rock of cotton 
(see Fig. 4). From the upper end of-the sliding block proceeds 
another india-rubber tube C', of which the length can be adjusted 
within certain limits by the screw D fixed upon the upright E. 
Upon the relative lengths of the tubes C and te depends the pro- 
portions of the movements of the tracer and those of the float. 
The permanent record of the tracer is effected by an arrangement 
of clockwork which causes a roll of paper 50ft. in length to in 
front of it. To set the apparatus at work the rod is imm over- 
board, the float, together with the india-rubber tube adjusted to 
its proper length, slipped over it, and the instrument proper, or 
that part containing the tracer represented in Figs. 3 and 4, 
attached to the top of it by means of the spring catches shown in 
the drawing. The whole is then abandoned to the action of the 
waves; but as the rod takes about a minute to settle down to its 
proper level, the commencement of the delineations are always 
considered to be incorrect, and are quently rejected when 
the observations come to be finally plotted and submitted to 
inspection. In Fig. 5 are shown some of the curves obtained by 
this apparatus, and it will be readily seen from them how the 
form of the waves vary. Although from the nature of the 
instrument the heights are given with great ry: yet the 
lengths will depend upon the velocity imparted to the strip of 
paper. To obtain their accurate lengths, therefore, a separate 
observation was required, and both the horizontal and vertical 
distances being known, the form of the wave can be correctly 
developed. ‘There is no n for-always determining the 
lengths, since the height alone will answer in ordi cases, The 
perfect immovability of the rod itself upon the surface of the 
waves is indisp ble to obtaining an accurate result, for were it 
to move up and down as well as the float, the entire operation 
would be vitiated. By observations made on land with a theo- 
dolite, while the rod floated upon waves having a maximum 
height of crest of 12ft., it was discovered that an error was 
induced by the motion of the rod itself of nearly 10 per cent. 








|} then wound 





Almost complete immovability can, however, be ensured by 
increasing or diminishing the section of flotation of the instrument, 
The roll-tracer is nothing more than an application of the prin- 
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ciple of the common top, and is represented in elevation plan in 
Figs. Gand 7. It consists of a ring united by three oblique arms 
to a vertical axis, which is furnished with a steel point turning 
upon an agate centre. To set it in motion the axis is held between 
the jaws of a pair of clippers mounted upon an upright attached 
to the frame which supports the whole apparatus. The cord is 
on in the usual manner and rapidly with- 
drawn, the clippers being opened to set the top at liberty 
when it is ale vertical. So soon as the top has attained its 
natural state of immovability it gives a constant vertical 
line. A pencil is then placed upon the top, of which the point is 
totally independent of the oscillations of the ship. All that is 
required to trace the movements of the latter is to cause a band of 


| paper to traverse in front of the pencil, which is effected ina 


manner very similar to that already described for the wave-tracer. 
There is one little point which requires a slight adjustment of its 
own: as the pencil describes an arc of a circle the paper must 
take a cylindrical form to prevent it from quitting its surface or 
breaking to pieces. This is accomplished by means of two circles 
provided with rollers, between which the paper passes. By these 
means curves are obtained of which the distance to the middle of 
the strip of paper measures the number of degrees of inclinations 
to right or left, their form also clearly indicating whether the 
corresponding roll has been short and quick or slow and heavy. 
In the former case the delineation is a zigzag of right lines with the 
joining angles rounded off; in the latter the trace is far more 
regular and continuous. The inventors have made several series of 
experiments in a small boat about twenty-tive feet in length, both 
with and without masts, and carrying rather more than a ton of 
ballast stowed in various ways, to test the performance of the 
instrument. Sometimes it was stowed uniformly throughout the 
whole length of the vessel, at othersallin the centre, and sometimes 
divided into two parts, one half being placed at each end. It was 
also hung outside the sides like the armour plating of a man-of-war. 
During the experiments the wave-tracer was put overboard to 
ascertain the nature of the waves, and every shift of the ballast 
demonstrated by well defined variations in the lines of the roll- 
tracer what the effect was upon the vessel. The accuracy of the 
delineations was further shown by causing the boat to almost 
careen over in order to purposely attain an exaggerated angle of 
inclination. Owing to its very limited size and its comparative 
excess of stability of form, the boat employed in these experiments 
was badly suited to the occasion, and moreover, the existence of a 
large number of currents somewhat interfered with the operations, 
The smallest angle of roll observed was but nine minutes and the 
greatest twenty-six degrees eight minutes. If these two little 
instruments only serve the purpose of accurately observing and 
registering the sea-going qualities of vessels so that some useful 
data and practical rules may be deduced for the information and 
guidance of ips pacts they will prove valuable auxiliaries to our 
present stock of philosophical and scientific apparatus. There are 
only two requirements in such cases: the one is that the instru- 
ment itself should be perfect in construction, and the other that 
it should be used by none but those perfectly competent to do justice 
to its merits. . 








Tue MERCHANT SuHippiInc Act.— We understand that the 
President of the Board of Trade, the Duke of Richmond, K.C.B., 
intends to at once introduce into Parliament a short measure 
respecting the ‘‘ Seamen’s Provisions, Health, and Accommodation 
when Afloat.” It is to be hoped that it will be effective in correct- 
ing the many crying evils of the present state of things. This 
measure is founded on the correct principle of holding owners, 
masters, and men, separately and individually, responsible for their 
own acts of omission and commission. It takes power to appoint 
inspectors of medicines, provisions, and accommodation, and pro- 
vides for the supply of pure lime juice out of bond, mixed with 
a certain percentage of rum. Particular attention has been given 
to the subject of accommodation, and we believe that the measure 
will help the owner, the master, and the seaman to a good under- 
standing, whilst it will at the same time ensure the comfort of 
the men. 

Tue WateR THEY Drink AT Doncaster, — A correspondent 
from Doncaster says :—‘*Our source of supply is the Don, and 
during the past week the mouth of the culvert—a subterannean 

h 1 that conducts the water to the wheel to be pumped up 
into the town for the use of the inhabitants—has been cleaned 
out, when the following, amongst other “ingredients,” were dis? 
covered in the water, namely—twenty-eight dogs, eight cats, two 

igs, one sheep, one goat, sundry rats, and divers other things 
a ak ing to the animal and vegetable kingdoms. Many of the 
animals being in an advanced stage of decomposition, the stench 
they emit was intolerable. The waters of the Don are not 
now fit for human consumption, ‘‘ fouled” as they are in their 
course; and it is abominable that the inhabitants should still have 
to obtain their supply from such a polluted source. The ques- 
tion of pure water is of paramount importance, and the matter 
ought to be dealt with at once, Several correspondents want 
to know what the Water Supply Commissioners are doing.”— 
Builder. 











THE ENGINEER. 


571 





June 21, 1867. 





ON THE PNEUMATIC CONDITIONS OF COMMON 
MILLSTONES. 
By F. A. Pacer, C.E., M.8.C.E. of France ; Corresponding 
Member of the Franklin Institute of Philadelphia; &c. 

A GREAT many people have long been interested in the 
right of Mr. G. H. Bovill, C.E., under his patent 
No. 12636, A.p. 1849, prolonged for five years, to claim 
royalties for the application of an exhaust fan to the cases 
of millstones. Mr. Bovill’s claims have been so often 
resisted in the law courts that the subject is now one of 
almost popular interest ; and, apart from this fact, the 
inquiries involved in his claims are interesting from a 
scientific point of view. One of these cases, that of 
Bovill v. Crate, was decided in Mr. Bovill’s favour last 
Friday, by his Honour Vice-Chancellor Sir W. Page 
Wood. Having been professionally employed for the 
defendant, the writer considers it possible that the following 
extracts from a report, made to his solicitors in Feb- 
ruary last year, may interest many people. It will no 
doubt be considered fairer to Mr. Bovill avowedly and 
not anonymously to publish the following statements; and 
the writer also hopes that, though he may be assumed to 
be biassed in favour of the defeated side, such an accu- 
sation cannot be brought against natural laws, illustrated 
by means of the simplest experiments—experiments which 
can easily be repeated by any one. 

The portion of his patent of 1849, upon which Mr. 
Bovill bases his claim to having first invented the appli- 
cation of an exhaust fan to a millstone case, is that in 
which he says:—“ In carrying out the second part of my 
invention when working millstones with a blast of air, I 
introduce a pipe to the millstone case from a fan or other 
exhausting machine, so as to carry off all the warm, dusty 
air blown through between the stones to a chamber, as 
hereinafter described, by which the dust in the mill is 
avoided and the grinding improved. And this part of my 
invention relates only to sucking away the plenum of dusty 
air forced through the stones, and not to employing a suffi- 
cient exhausting power to induce a current of ay he 
the millstones without a blast, this having before been prac- 
tised.” Mr. Bovill thereupon limits himself in the second 
claim of his specification, to “ exhausting the dusty air when 
the same has been blown through the grinding surfaces of the 
millstones from the stone cases or chambers receiving the 
meal.” It is thus seen that, by the now antiquated and 
always unscientific word “ plenum,” Mr. Bovill means an 
actual blast of air flowing “ through the grinding surfaces.” 
Now it is difficult to resist the conviction that most engi- 
neers would construe these passages as referring solely to 
an artificial blast, such as that described in his patent of 
1846 (No, 11342), combined with an exhausting fan. In 
fact, to at all sustain the claim, some blast must be “ blown 
through the grinding surfaces of the millstones;” and if 
this blast is, so to say, natural to a pair of millstones, the 
first immemorial inventor of a corn mill with its indis- 
pensable furrows will be naturally thought to have fore- 
stalled one-half of Mr. Bovill’s invention. It was generally 
believed that these furrows—in the absence of which 
it is absolutely impossible to grind at all—were cut 
in the faces of the millstones in order that the sharp 
edges thus produced should speedily shear the grains, 
and also that the meal should be quickly thrown off by 





on a small “ vesta” taper placed in the eye. A very violent 
current was, however, noticeable down the meal spout; and the 
candle I held in my hand flickered violently. What would 
further this action in any millstone case is the fact that the meal 
and the air run in — directions. But with any runner there 
is necessarily a slight blast or motion of the air ca by the adhe- 
sion of the air to its surface, and with the pressure due to the atmo- 
spheric column of about 15lb. to the square inch. The air is 
thus thrown off —— exactly on the same principle and in 
the same direction that the water is thrown off a common mop 
when it is trundled. In the defendant’s mill the wings fixed 
to the runner greatly increased the blast down the meal spout, 
and in any pair of stones, the more or less irregularity of 
shape of the runner, the joints of the iron bands, Xc., would 
always cause more or less blast. But no blast at all would be 
caused in a glosed stone case. I mean in a case with the eye per- 
fectly open but in which there was no easy communication 
between the external atmosphere and the surfaces of the top and 
skirt of the runner. 

‘*3. I next tried some experiments with the case or tun removed 
off a pair of stones. On removing the case I found that the 
furrows of the bettom stone were filled, or almost filled, with fine 
meal, thus:—This fact is of itself some evidence that no “* plenum of 
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dusty air” is ‘‘ forced through the stones” by their own action. 
On again applying a taper inside the eye no draught was 
noticeable. I must here observe that, in order to prevent 
injury to the stones when working without any meal they 
were lifted up from their usual mutual distance when grind- 
ing. That is to say, of there being a distance of about the 
thickness of a piece of bran there was the distance between them 
represented by a piece of common tin. They were then worked 
empty for about half an hour. 

It must also be explained that the stones at this mill 
are beautifully balanced (upon Clark and Dunham’s patent 
or this experiment would have been impossible without 
their undergoing a great risk of cutting into each other 
when running without the feed. 

Under these most favourable conditions for the development 
of a blast-—their unusual distance apart, and the speed of 130 
revolutions per minute at which they were driven—I nevertheless 


through a tube placed near and on one side of a candle the 
induced current caused deflects the flame downwards, and at an 
angle, thus:— - : 

An objection to the tin case was that it could 
not very well be kept tight against the runner. 
It was btedly a protection for the flame; 
but the experiment seems to me of sufficient 
importance to be repeated with better means. 
I would thus propose to take a stone against 
which a really sf or tolerably air-tight fit, 
could be made. I hold that this plan is better, 
and even’ more scientific,, than measuring the 
current of air which is fed down the eye of a 
pair of working stones. It is very probable, 
and, indeed, more than probable, some air 
does pass through; but this fact, per se, does 
not prove that there is a blast. Any air fed in 
at the eye of a millstone has, before reaching 
the periphery of the pair of stones, to spread 
itself over areas which increase with the squares 
of the diameters, If, for instance, we suppose 
that the areas of the grinding surfaces of the 
stones are divided by a number of concentric 
circles, then the areas of these several rings will be to each 
other as the differences of the squares of their outside and 
inside radii. The air in fact gets thinner and thinner on 
its way from the eye to the D nary il as it would have— 
supposing that it really had sufficient impulse for a start — to 
fill a progressively increasing volume. This action can be illus- 
trated by blowing between the fingers of the open hand. On 
thereupon applying a piece of to the palm of the. hand, it 
will be found that the partial vacuum thus caused is sufficient to 
keep the paper up instead of its being blown away. As soon as 
the blowing ceases the paper leaves the hand and falls by its own 
weight. 

yeh other reasons which account for there being no blast 
between the stones, is of course the evident fact that the grain at 
the eye, thus:— 








FIG. 7. 





really clogs up what Mr. Bovill asserts to be the eye of a blower; 
and further that this grain, in various states of disintegration, closes 
np the furrows or “ blades” of the supposed blower. 





found, on lifting up the runner, that the bottom stone was still 
partly filled at its furrows with fine flour. 

While the stone was running at its usual speed, but empty, I 
applied a very simple rye to the skirt, in order to again try 
whether there was any blast between the working surfaces. 

The following sketches will show its construction : - 
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the furrows of the top stone. The little annexed sketch 
ried will explain this view very clearly. But 

& Mr. Bovill states in the bills of complaint 
filed in these cases “that deep grooves 
or furrows are cut in the face of the millstones to 
produce a current of air or blast between the grinding 
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surfaces”; to, in fact, produce this “ plenum” in the 
millstone case, the exhaustion of which “ plenum and no | 
more,” constitutes an infringement. This view has, as 
can be seen by reading Sir W. Page Wood’s judgment, 
been lately adopted by one of the greatest and most | 
respected judges that the country ever had. Nevertheless, | 
is it really a fact that “a plenum of dusty air” is “forced | 
through the stones” of a common corn-mill ? 

This question would seem to be answered by the experi- 
ments carried out in February 1866, described in the 
above-mentioned report. The mill of the nominal de- 
fendant in the case of Bovill v. Crate, is situated 
on the river Itchin, in the city of Winchester. It 
contains four pairs of stones, 3ft. 10in, in diameter, 
cut with ten quarters, and thus opening at their peripheries 
with 2 by 30 furrows, three-sixteenths deep, and of the usual 
shape. The furrows of two of these four pairs are, how- 
ever, a little coarser, being intended to grind barley; and 
the stones all have eyes about L0in. in diameter. The skirts 
of the runners are titted with an iron band, to which are 
fixed three small wings. The millstone cases are 4ft. 5in. in 
diameter inside, and the runners make from 120 to 130 
revolutious per minute. The meal spouts for the delivery 
of the meal are open; and from the hole in the millstone 
case there extends a ring of coarse sacking reaching down to 
the top of the runner. The exhaust fan—the subject of 
contention—is placed in an old corn bin on the top of 
the building. As closely as can be ascertained—its casing 
being rivetted up and the blades inaccessible—its arms are 
about 1ft. 10in. in diameter, and about 5in. broad, making 
some 700 revolutions per minute. 

In the experiments intended to try the pneumatic condi- 
tions of the millstones at this mill the principal guide 
was the flame of a common taper, which— 

“*is well known tobea very delicate and marked test of the direction 
ofa current of air, and its use is, infact, appealed to by the plaintiff 
himself in the experiments described in his affidavits in the case. 

1. ‘I first of all tried the directions of the currents of air in the 
= rn oo — rs peg on the usual _. awe ie > 

Da ng a e meal s; ta 
sbtis ous Se, I found Ghat the "deme wee ousbed wpvenis 
towards the inside of the meal-stone case in a very gentle and 
scarcely noticeable way. I next affixed a match to a piece of 
stick, and inserting it into the eye of the stone, I tried whether it 
was sucked towards the working or grinding surfaces. This did 
not appear to be the case by any means; the flame burnt on, and 
was merely agitated or flickered from the motion of the air caused 
by its adhesion to the surfaces in motion. 

‘2. Inext tried the directions of the currents of air when a pair 
of stones were working without being in communication with the 
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It merely consists of a tin box formed with a slit, about Qin. 
long, and about fin. wide, applied against the stones when running, 
so as to catch an , if possibl I intended that the sides 
should act like the sides of a lantern in protecting the flame 

gainst any influ but that due to any blast which might pass 
through the stones. No blast was perceptible, and, indeed, the 
flame was actually sucked out of the slit, and not blown from the 
stones. 

This effect was in fact due to the above-mentioned action of the 
skirt of the runner, as illustrated in the sketch. 

















On applying a,candle near the surface of the stone, it was 
drawn in this current caused by the friction between the atmo- 





exhaust caused by the fan. I found that no effect was prod 


sphere and the surface of the stone. This action can be illustrated 
by ther easy experiment. When a blast of air is blown 
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Another way of illustrating the difficulty in supposing 
that any blast makes its way through a pair of millstones 
is as follows :—Taking, for instance, the sixty furrows of 
Mr. Crate’s 3ft. 10in. millstones, each furrow being a tri- 
angle, with a height of ;*,in., and a base 1 jin. long forming 

the hypothenuse to the opposite 

wy Tight angle, we find they give 
| a total area of 7°73 square 
inches. The opening between 
the stones is at the very most 
;i<th of an inch. This 
equal toan area of 1°125 square 
inches. The total area at most 
for the exit of the meal is 
hence 8°86 square inches, or 
equal to the area of a circle 
3°359in. diameter, or a square 
with its sides 2977 long. But 
Mr. Bovill reckons the height 
of the furrows in Mr. Crate’s 
mill as 4in. This would give 
a total area of outlet at the 
skirt of 11°44 square inches, 
represented by a circle 3°813 in 
diameter, or a square with sides 
3°382 long. Nowsix cubicfeet 
of meal pass through the stones 
per hour, and hence have to pass 
through, say, a circular Pole 
33in. diameter. This combi- 
nation is shown in the cut 
on the next page, which is one- 
eighth of the full size, the 

, furrows being ee. on the front side of the 
parallelopipedon representing to scale the six cubic 
feet of meal that pass through per hour. The cross 
III Section of this body would be a square with sides 

\\|i 18in. by 18in.; and it is 32in. high. 

At any rate it seems evident that, whatever may be 
the pneumatic conditions of working millstones, this 
combination of the “natural” blast, produced either 
by the grinding surfaces or by the top and skirt, 
with an exhaust, would take place whenever an ex- 
hausting fan was so applied to a millstone case. A 
great number of prior users of an exhausting fan in 
this way, both in France and in England, were in 
fact adduced, They were all, however, rejected by 
the Court for the reasons stated in the Vice-Chan- 
cellor’s judgment. In Mr. Bovill’s own expired patent 
of 1846 (No. 11342) Figure 7 of the sheet of drawings shows 
a pair of stones in which, to cite Mr. Bovill’s own words, 
(page 7, paragraph 10), “the current of air between the 
surfaces is produced by an exhausting air pump or fan.” 
“The suction pipe” is “ provided with a throttle valve for 
regulating the current.” The meal spout is, however, 
“furnished with a balance valve, to prevent the inlet of 
air” up the meal spout, “but allowing the meal to escape.” 
There is also a “hat,” or joint, reaching from the central 
hole in the millstone case down to the top of the runner. 
As regards the application of the exhaust, the only me- 
chanical differences between this arrangement and that of 
Crate’s are hence, that Crate has no “balance valve” in 
his meal spout, and that Mr. Bovill’s neat “hat” is re- 
placed by a rough ring of sacking. The Court, however, 
held that Mr. Bovill’s mechanical refinement of 1846, in 
placing a balance valve in the meal spout, did not cover 
an arrangement used in 1867 without the balance valve. 
This balance valve, however, bringing to bear the whole 
beneficial action of the fan between the grinding surfaces, 
would certainly not allow the operation of “exhausting 
the plenum, and no more” to be carried out. When, how- 
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ever, the balance valve chanced to open under the weight 
of the meal, the millstone case might possibly be in that 
state in which “the plenum and no more” would be ex- 
hausted. The miller would thus infringe during the 
opening of this valve, and relapse into a state of honesty 
whenever the valve closed itself again. In fact, with a tight 
hat down the eye, and an open meal spout, it is difficult to 
imagine any case in which an exhaust fan would “ exhaust 
the plenum and no more.” It would indeed tend to create 
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an exhausted current between the grinding surfaces— 
another operation which is termed by Mr. Bovill “re- 
moving the muffle” in front of the stones. In fact the 
notion of ‘exhausting the plenum and no more” is scarcely 
reconcileable with, for instance, the evidence of Mr. 
Fothergill, C.E., who stated in his affidavit on the part of 
the plaintiff that, in the course of experiments by means 
of a gas meter, he found that the current of air down the 
eye was increased “ 40 per cent.” by means of the use of an 
exhaust fan. This fan, wherever it was, certainly ‘re- 
moved the plenum’ and something ‘more.’ 


ON THE MANUFACTURE OF SULPHATE OF 
AMMONIA.* 
By Mr. W. Essovy, of the Cheltenham Gasworks. 

A wisu has been expressed that I should say something on the 
manufacture of sulphate of ammonia;I shall accordingly briefly 
describe some of the processes adopted for the manufacture of that 
article. It is desirable that the ammoniacal liquor to be used 
should be as strong as possible, certa’nly not less than 7} deg. of 
Twaddle’s hydrometer, or about what is termed 15 oz. liquor. If 
a first-rate quality of sulphate is wanted, then the acid used 
should be wholly made from brimstone, and generally known as 
brown acid, of about 1°750 specific gravity. Under these conditions 
sulphate of ammonia can be manufactured within one-eighth per 
cent. of purity (pure contains of ammonia 25°75 per cent., as 
generally made at Cheltenham, 25°625 per cent.) The simplest 
process I know of is to saturate with sulphuric acid the ammo- 
niacal liquor in a leaden cistern. This operation requires to be 
performed with care. The cistern should be covered, and an 
outlet for the escape of the sulphuretted hydrogen made to com- 
municate with some fireplace or chimney stack. The mixture 
requires to be gently agitated for some time with a rod through a 
small opening in the cover. When the emission of the gas has 
ceased the mixture is to be tested with litmus paper, and more 
acid or liquor added as the test may determine. On the proper 
tint being obtained the saturated liquor is then ready to be run 
into an iron boiler for the evaporation of the surplus water. The 
boiling should be continued until Twaddel’s hydrometer shows a 
specific gravity of 52 deg.; the fire should then be withdrawn, 
and the contents of the boiler permitted to cool and the salts to 
form. The salts may then be ladled out and put into proper 
draining vessels, the drainage being collected and again put into the 
boiler. The sulphate of ammonia thus made will have an iron or 
dark colour as the mixture has had an excess of ammonia or acid. 
Although not equal to the beautiful article produced by apparatus 
of better construction, sulphate of ammonia so made is quite 
good enough for the manufacture of artifical manures; indeed, in 
many districts may be sold directly to the farmers. When gas- 
works are small and in out-of-the-way places this plan of manu- 
facture may be adopted, and the salts readily sold at a fair price, 
and the thing pay as well as in larger establishments with proper 
apparatus. Salts so made, mixed with four parts by measure of 
dried and riddled ashes, make an excellent spring top-dressing for 
grass or autumn wheat feeble from the severity of the past winter. 

A step in advance in this arrangement is that one in which the 
ammoniacal liquor is run or pumped into a large boiler (an old 
steam boiler, if tight and without internal flues, answers very 
well.) Along with the ammoniacal liquor a proper quantity of 
shell lime is put, which sets free the fixed ammonia. From this 
boiler a suitable pipe conducts the ammoniacal steam to a satu- 
rating vessel of proper construction, lined with lead, and into 
which the sulphuric acid is put; the salts formed in the saturator 
are removed as they form, and more acid added, as the case 
demands. The firing of the boiler is continued till all the am- 
monia has been driven off (to be ascertained by test paper) and is 
then withdrawn, and the residuary water left to run off by a 
suitable cock or plug. It will be noticed that by this process the 
large quantity of water so run off forms the saving on the former 
process where it had all to be evaporate. The whole of the salts 
formed in the saturator and mother liquor and water are run or 
ladled into iron or leaden evaporating boilers or pans for the com- 
plete crystallisation and cooking of the sulphate of ammonia. If 
this process be hastened by the application of heat and thoroughly 
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boiled the crystals will be small and crisp, if protracted and by operation of the lime still and saturator « 


exposure only the salts will be large. Sugar pans are often used 
with a fire under, but shallow vessels made of timber lined with 
lead, and heated by a coil of steam pipe, are preferable, and 
enable the manufacturer to produce a better article. The salts 
when formed in either of these ways are ready for washing and 
draining, after which they may be packed for the market. In 
very few instances is washing resorted to, although a simple opera- 
tion and necessary for the production of a superior article. The 
saturating box in this arrangement is generally divided into two 
= by a sealed partition, reaching within six inches or so of the 
ottom. One side is covered in, and the ammoniacal steam pipe 
passes through the cover, and has its end open and immersed in 
the sulphuric acid. From this covered-in portion of the saturating 
box a pipe communicates with a furnace or chimney stack, for 
carrying away the sulphuretted hydrogen evolved during the pro- 
cess of neutralisation. There are several modifications of this 
plan, and upon the whole it may be made a very efficient appa- 
ratus, and white salts may be produced at a fair cost; there is, 
however, generally a considerable waste of ammonia. Now it is 
to be observed that if a thing be worth the doing it is worth the 
doing well. If ammonia is to be converted into a marketable 
form it is just as proper to work it up with care as it is to conduct 
the production of the staple article in a gas manufactory with care 
and economy. 

So far as I can learn the amount of sulphate of ammonia obtained 
from each ton of coals carbonised is somewhere about 135lb. Now, 
with no extraordinary care, nor any peculiar quality of coal, nor any 
very unusual treatment of gas in the process of purification, about 
double that quantity of sulphate of ammonia can be produced from 
each ton of coal carbonised. The increased quantity is partly 
gained by washing or scrubbing the gas and by using an appa- 
ratus for the production of ammoniacal salts of a character not 
permitting of any waste. I shall now endeavour briefly to describe 
such an apparatus. I believe Mr. Laming was the first to use, if not 
the inventor of, the columns or sti!l arrangement—the apparatus 
has, however, undergone inany modifications, suggested by expe- 
rience, since first brought into use. The ammoniacal liquor having 
been wrought up to the proper strength by scrubbing the gas is 
gradually pumped into a large cast iron cistern well covered in. 
It is convenient to have the cistern at a considerable elevation. 
The liquor is allowed to settle, and is then pumped into a higher 
and smaller cistern placed in a position near to the still columns, 
and at an elevation of about 12ft. or soabove them. This cistern is 
kept continually full when the apparatus is at work, that a uniform 
head or pressure may be maintained on its oulet. To attain this 
end the pump is made to deliver slightly in excess of the quantity 
being used, such excess returning by an overilow into the lower 
or larger cistern. It is well to have a counterbalance float work- 
ing in the head cistern, so that the workman in charge may notice 
any deficiency in head that may occur. From this head cistern 
one or more pipes of suitable size communicate with the top of the 
still columns through which the liquor is discharged and regu- 
lated as to quantity by suitable stop cocks. 

The still columns resemble Coffey’s stills. They are vessels 
rectangular in horizontal section, from 18ft. to 25ft. high, by Oft. 
to 10ft. wide, and about 1ft. to 2ft. in their other dimension. They 
are made steam-tight, and may be of iron or timber. Internally 
there is a series of iron shelves about 3in. apart, extending from 
about 6in. of the top to about 2ft. of the bottom. The ammoniacal 
liquor is admitted as before-mentioned at the top, and descends by 
a series of traversers on the iron shelves until it reaches the 
bottom. The 2ft. space at bottom is kept half filled with the 
resultant liquid. Near the bottom of this space and into the 
liquid, steam at a pressure of about 201b. to the square inch is 
admitted by a pipe, and controlled as to quantity by a tap in the 
pipe; the steam works its way out of the liquor and passes upwards 
between the iron shelves and through the ammoniacal liquor 
pouring over their ends and over the surface of that contained on 
the shelves. In this manner the free ammonia is vaporised. 
and emerges from the columns by a pipe into the still head, and 
thence onwards to the saturating vessels. The saturator is a 
vessel made or lined with lead of from 100 to 200 cubic feet capacity. 
The saturators are made of various forms. The form I prefer is 
cylindrical, with a hemispherical top and flat bottom, and having 
ample space allowed for expansion of parts in the sustaining 
framework of wood. On the top of the dome is a manho’e an! 
door for admission to clean and repair. The ammoniacal steam 
pipe from the columns enters the side, and is formed into a semi- 
circle resting on the bottom, and is perforated with a number of 
jin. holes. Near to the saturator, and rather above its level, is the 
charging box, being a wooden vessel of rectangular form lined 
with lead; into this vessel is poured the sulphuric acid, and which, 
before being conveyed by a sealed lead pipe into the saturator, is 
diluted with water to the extent required to prevent the formation 
of salts in the saturator. The control of the discharge through 
this connecting pipe is maintained by means of a short piece of 
white india-rubber tubing with a screw clip for enlarging, or 
diminishing, or stopping the passage at will. When the saturator 
has been charged from the charging box and the ammoniacal liquor 
turned on to the col :mns, the ammoniacal steam then enters the 
dilute acid and becomes fixed. 

This process, as is well known, disengages sulphuretted hydrogen 
gas of deadly properties. I may by and by show hew this 
sulphur can be utilised, but meantime desire to say that it can be 
so treated as to give notrouble. A pipe of suitable dimensions 
leads from the top of the saturator to a condenser, through which 
all the noxious gases are passed, and the portions condensible by 
exposure to cold become liquid. This liquid is inodorous and 
innocuous, and is separated from the gas in a separating 
box. The liquor may be run into the furnance ash pits or into 
any common sewer, and the gas conveyed by a suitable pipe 
through the brickwork forming.the side of a boiler or other 
furnace about 4in. to 6in. above the level of the furnace bars and 
near to the front, and then utilised in the form of a burning gas to 
aid the fire. This deadly gas being thus easily got quit of, the 
manufacture of the sul. ammonia, so far as my experience goes, can 
be carried on without giving the smallest nuisance. It is here, 
however, to be observed that this mode is attended with the 
waste of the sulphur. The saturator has near to the bottoma 
suitable pipe for discharging the contents when ready into a 
rectangular wooden vessel lined with lead, called the settling basin. 
The settling basin is placed in such relative level to the saturator 
and the evaporating basin as to receive from the first and discharge 
into the last. In the settling basin the neutralised liquor remains 
until all the impurities that will fall by gravitation to the bottom 
have done so, and is then decanted into the evaporating basin. 
Reverting to the still columns it will be remembered that the 
ammoniacal liquor is run in at the top and the steam enters at the 
bottom, and that the steam in passing upwards evaporates the free 
ammonia and carries it onward and upwards in the form of steam 
to the still head and saturating vessel. A considerable amount of 
water collects in the bottom space of the columns and has to be 
run off in a continuous stream. This water is run into closed 
vessels, and is then treated with shell lime and agitated by 
machinery. Undersuch treatment it yields fully 15 per cent. more 
of ammonia. The ammoniacal steam evolved from the lime boxes is 
conducted by a pipe to a vessel containing sulphuric acid, and its 
open end sealed in the acid, and so fixes the ammonia. A 
separate still, column, and saturator is provided for the produc- 
tion of the caustic ammonia. A pump wrought by the steam 
engine pumps the liquid caustic ammonia from a settling vat, into 
which the liquor is run from the lime boxes, into the top of the 
lime still column. Steam is admitted at the bottom of the still, 
as in the other stills, and in its progress from the bottom to 
the top carries with it the evaporated ammonia onwards to the 
caustic ammonia saturator, gene: placed alongside the saturator 
erie Pama mem and containing dilute sulphuric acid, charged in 
a similar manner to that employed for the other saturator, and by 
an independent sealed pipe from the same charging box. The 
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| the steam evolved in the saturator is utterly harm'ess. The oar 
runs in a continuous but properly regulated stream from the 
bottom of the lime still to waste. It has no smell, and containg 
lime, which may be allowed to subside in a settling well, and after. 
wards used for luting the retort lids. 

Upon the process Of neutralisation being completed in the satu- 
rator the contents of that vessel are discharged by means of a pipe 
into the settling basin, and are treated in the same manner as 
already described for the other process. The operation has now 
been followed from the initiatory steps to the settling basin; from 
that basin the saturated liquor is run into the evaporating basins, 
These are generally made of wood lhned with lead, rectangular in 
form, and about 12in. to 16in. deep. A long coil of lin. lead 
steam pipe is laid in the bottom, supplied by 30 lb. of steam, and 
having a tap on the outlet. The steam used for the boiling down 
of the salts is generally partially condensed and again used ag 
steam-boiler feed. The salts or sul. ammonia form under the pro- 
cess of boiling, and as the surplus water evaporates. These salts 
are then ladled from these basins into a washing basin; enough of 
mothers generally is carried along with the salts for washing them, 
That operation simply consists in agitating the salts in these 
basins by a rake-like instrument made of wood until quite white. 

The salts as washed are ladled into draining baskets placed on 
planks laid across the washing basins or on an incline, in either of 
which positions the mothers are drained into the washing basin, 
In about twelve hours the contents of these baskets may be 
deposited in the stores. The mothers used for washing get very 
dirty. They are decanted into a steaming tube, into which at 
pleasure the used steam from the evaporating basins can be turned. 
In a short time after this steam purifying process has been applied 
the impurities precipitate and the liquid becomes clear, and is then 
decanted into the evaporating basins. All dirty stuff containing any 
ammonia incident to the manufacture or collected at cleaning 
times are put into these steaming tubs, and so purified and utilised. 
The store-room for the salts has two floors, both slightly inclined 
to one point; the lower floor is lined with lead, the upper one is 
formed of open-jointed deals. The undischarged mothers are thus 
easily collected and are returned to the boiling basins and utilised. 
The sweepings of the floors are taken to the steaming tubs and 
cleaned and again crystallised in the boiling basins. It is to be 
observed, as before noticed, that in all of these described processes 
the sulphur is lost. Mr. Forbes, of Old Ford, Bow Common, has 
patented, two years since, an arrangement and apparatus by which 
that product is utilised, and greater economy is obtained. The 
ammoniacal liquor just before being passed into the stills is heated 
by the sulphuretted hydrogen and steam passing out b 
a pipe before mentioned from the saturating vessel. This plan of 
beating the ammoniacal liquor has been long used in a somewhat 
different form by a Birmingham maker of sulphate of ammonia. 
The heating of the still feed tends to cool the eliminated gases of 
the saturator. These are subsequently further condensed in a 
water condenser, and then pass into the separator formerly 
described. The sulphuretted hydrogen being thus separated is 
conducted by a pipe into a sulphur furnace, in which a quantity of 
brimstone is burning. Nitrate of potash or nitrate of soda being 
also burning in the nitre furnace, the products of combustion from 
these two furnaces in union with the dry sulphuretted hydrogen 
from the saturating vessel, result in the sulphurous acid and 
nitrous acid fumes which form sulphuric acid in the vitriol 
chamber. 


BOVILL +. CRATE. 

Tue following is an abstract of the judgment of Vice- 
Chancellor Sir W. Page Wood in this important suit, as 
delivered last Friday, the 14th. The portions which are on 
the construction of the patent with reference to the use of 
the exhaust fan are given in exrtenso:—- 

THE Vice-CHANCELLOR: This case, which arises upon a patent 
upon which there has been a vast deal of controversy for a very 
long period before courts and juries, I wish, in the first instance, 
if I can, to approach upon the arguments which have been adduced 
to me irrespective of what has taken place in the course of your 
discussion. I feel that I must look upon Bovill vr. Keyworth as a 
judgment of great importance, given as it was at so early a period 
in the history of the case, and having remained so long unappealed 
from and undisputed, save as it may possibly have been disputed 
in argument. That judgment will be of very great value in ascer- 
taining to what extent the disputed parts of the patent may be 
considered as established, and what is the construction to be given 
to one very important portion of the patent. Now, the patent is 
one taken out by Mr. Bovill for ‘‘Improvements in Manu- 
facturing Wheat and other Grain into Meal and Flour.” 
He hid previously obtained a patent in Scotland for a variety 
of purposes connected with these improvements, and had 
also obtained a patent in 1846 for improvements in wheat grind- 
ing in England. There were other improvements concerned in the 
invention he then patented, but those improvements consisted 
principally in introducing a blast by closing up all parts of the 
millstone case except the eye in the centre, and introducing a blast 
here, and pouring a blast through this eye in the centre. Oue 
must now consider what the difficulties were, and what the history 
of the manufacture was, with reference to the particular subject 
matter of this patent. 

And it appears to me there is no one point in dispute in 
this case which I need comment upon before at once taking 
the patent in my hands, and seeing what it is that Mr. Bovill 
proposes thereby to do, and what it is that he claims. One 
point which is in dispute in this case, and I think one which does 
not seem to have been seriously disputed before at any period of 
the case—contest or no contest—is whether or not in the ordinary 
process of grinding flour an inconvenience was pro luced by reason 
of a blast being created when there was no artificial blast added, 
but a blast being created by the simple rotary motion of the stones 

the centrifugal force exercised by those stones —furnished as they 
were with fan-like ridges on their surfaces; and whether or not 
that blast so created occasioned inconvenience by the throwing out 
of dust or stive, as it has been called, into the mill, which was one 
of the great inconveniences which Mr. Bovill’s patent seeks to 
avoid. Mr. Bovill’s history is this :—His statement is not one 
made only on this occasion, because although I find no express 
statement about it, that probably was because it was not disputed 
anterior to the questions which arose in the Privy Council. But 
Mr. Bovill’s statement of it at the time that the controversy 
arose in the Privy Council is this: — He says at page 31, in 
answer to this question, ‘‘As I understand you the introduc- 
tion of air under a certain pressure in driving up through the 
stones, &c. [reading down to the words} arise from that very 
cause.” There are other questions about that, and he proceeds to 
say that the dust was created in that way, and that the dust be- 
came a good deal worse until he introduced the improvement of 
forcing air through the millstones. Of course, if there was a 
pressure of air before there’was a great deal more pressure then, 
and the dust would have increased in quantity; and although you 
would increase the grinding by this process of artificial blast, still 
you would subject yourself to the inconvenience of introducing a 
greater quantity of damage by reason of the dust or stive blown 
into the mill. It does appear to me to be singular that that is 
controverted. One is not entitled in any way to rely upon one’s 
own judgment as to matters of science. One must be guided by 
the evidence, but I do observe that Mr. Bramwell, who was called 
on behalf of the defendants to give evidence in this case, does not 
commit himself to the contrary of that I have referred to. He 
does not undertake to say that there is no such blowing action 
produced. But the case does not rest there, because We have, 
first, as I mentioned during the course of the discussion, the state- 
ment of one of the defendant’s witnesses, who puts in a clear light 
what occurred as to the effect produced by the running of the 
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wheel, and that is Mr. Gamman, who was called as a witness for 
the defendants. His evidence is to be found in the defendants’ 
printed affidavits—the object of Mr. Gamman’s evidence being to 
show that there was a want of novelty in the straining provess 

the third process contained in the plaintiff's patent — the 
straining process of the stive, by pouring the air through 
porous fabrics. The most satisfactory evidence is, perhaps, 
the defendant’s, because when he is cross-examined, he not 
having had the advantage of the new light thrown upon this 
matter by scientific witnesses, says that he only used the 
common stones, and that he used no blast. [Here his Honour re- 
ferred to the defendant’s evidence]. Therefore I do not find that 
the defendant disagrees (although he disagrees by his scientific 
witnesses), but he does not seem to disagree as to the prior history 
of the case, and all that common sense would seem to dictate on 
the subject. That being so, I think that that is important in ap- 
proaching the patent for this reason: The great controversy on 
the second claim arises upon whether or not it is a claim that can 
be maintained when no blast is used, but when the simple opera- 
tion of grinding in the ordinary sense is that which can be adopted. 

Now as regards the patent itself, I now come to consider 
what it is in the state to which it was reduced by the disclaimer 
of the plaintiff to a portion which he supposed to be an invention, 
and which turned out to be none, and which he therefore dis- 
claimed. I use only that disclaimed portion for the purpose for 
which it was used by the defendant, namely, in assisting me in 
construing any words which may occasion difficulty in the patent 
as it now stands. He described these improvements. He begins 
by saying that they are improvements, and he says: --*‘I do hereby 
declare that the nature of my said invention, and the manner in 
which the same is to be performed, are fully described and ascer- 
tained in and by the following statement thereof, reference being 
had to the drawing hereunto annexed, and to the figures and letters 
marked thereon —that is to say, the first part of my invention 
consists in making the bed or under stone rotate instead of the 
upper one, as heretofore practised. First, in an arrangement for 
ventilating the grinding surfaces of millstones, and the mtroduc- 
tion of air through the top stone when fixed either by blowing or 
exhaustion. Secondly, in exhausting the air from the cases of 
millstones, combined with the application of a blast to the grinding 
surfaces. Thirdly, in separating the stive or dust from the air, 
when exhaustion or blast is employed to facilitate grinding, and 
vreventing the dust and waste in the mill.” Now, therefore, three 
things are described, and some controversy arose in Bovill v. Key- 
worth, but which, however, was not determined in Bovill v. Key- 
worth, which was thought unnecessary to determine, namely, 


whether all these three things are in combination, or 
whether they are separate claims for three  improve- 
ments. That was one point which the court thought, for 


reasons which I must presently refer to, unnecessary to determine. 
I do not think it particularly necessary in this case to determine 
it, but if it were, I think it must beconceded pretty clearly that in the 
first invention the using of the grinding surfaces is quite distinct 
from anything that is done afterwards, and the introduction of air 
through the top stone when fixed (it is confined to it when fixed) 
either by blowing or exhausting, and then the second and third 
invention—it may be a question as to them whether they are to be 
combined. I will assume them to be combined, because Mr. 
Justice Willes has so assumed them, I do not think it makes any dif- 
ference one way or the other. [Here his honour referred to that part 
ot the specification, which is examined and printed elsewhere, p. 571, 
in an article contributed by Mr. Paget.] This, he observed, is his se- 
cond portion of the invention, as theinventor calls it, and that is the 





important invention as to which I have to determine the questions 


raised in this case. 
use of an exhaust fan, his honour continued: 
see where it is that he describes any invention at all. Now certainly 
it cannot be taken that he has escribed the invention until you come 
to that latter sentence which I have last read, ‘* This part of my 
invention relates only to sucking away the plenum of dusty air 
forced through the stones.” It cannot be said that he described 
there any claim for invention until you come to this portion, 
and not only does he say that this portion of his invention 
relates to this thing, but further than that and anterior to the 
sagan in which he has described how he applies the invention, 
1e says he applies it when working millstones with a blast of air 
and he applies: ‘‘A pipe to the millstone case from a fan or 
other exhausting machine.” He mentions it as it was mentioned in 
Bovill vr. Keyworth—as a thing perfectly well known per se ; 
is to say, any exhausting machine you like to use so as to carry off 
the stive or dusty air through a chamber; and then he says it 
relates to this: -** The sucking away the plenum of dusty air 
forced through the stones, and not to employing a sufficient ex- 
hausting power to induce a current of air between the millstones 
without a blast.” Now a very large portion of the controversy in 
this case has been raised upon those words which introduce the in- 
vention —“‘This part of my invention, when working with a 
blast of air.” I think you must give full force to the argument 
which has been adduced to me—which is very forcible indeed as to 
his describing in those words the particular mode in which he 
applies this particular invention. The defendant says you have 
described your invention to be exhausting the air, combined with 
the application of a blast to the grinding surfaces. The defen- 
dants say you have described it so, and by that word “blast” you 
mean “artificial blast,” and we know that you mean an artificial 
blast in this way— not only that the word ‘‘ blast ” itself would, by 
ordinary signification, and independently of other portions of your 
patent, imply a blast which has been introduced by some artificial 
means, a not in the ordinary process of grinding. But we say, 
further, that that is completely established by looking to that dis- 
claimed portion of your patent wherein reference to a disclaimed 
invention which you thought at first you had invented, but found 
you had been forestalled. In your own description there is a draw- 
ing showing a ‘* combination of other parts of my invention;” but 
you say, “‘this part of my invention may be applied to stones 
worked with a current of air between them by a blast or exhaustion, 
or when worked without wind in the ordinary manner. I may here 
remark that I am aware that it has before been tried to rotate the 
lower as well as the upper stones.” That is struckout. It is said 
here, and with very great force no doubt, that if you have chosen 
in your invention to speak of three classes of things, and to 
classify the air passing through the stones to be, in one way, to 
produce air passing through stones occasioned by a blast, another 
to air passing through stones occasioned by exhaustion, another to 
be air passing through stones when they are worked by wind in the 
ordinary manner, you thereby contradistinguish the ordinary 
manner of working without wind from the mode of working with 
a blast; so that when we come to this part of your patent you say 
that you work there, as it is said by the defendant, in combination 
with a biast. You say there that you only do this, and that, of 
course, must be the context. You only apply this invention when 
= are working with an artificial blast of air. Now let us see 
ow far that can be justified as being the true interpretation 
of the second part of your invention. The contest is that your 
claim is for nothing, and that you do not desire to be considered 
as inventing anything except when there shall be an artificial 
I have just read those words in the second part of 
your invention; I have not read the last part of all, which one 
ordinarily calls the claiming part of the plaintiff in modern 
fashion, . says :—‘‘In exhausting the dusty air, when the same 
has been blown through the grinding surfaces of the millstones, 
from the stone cases or chambers receiving the meal, as herein 
described.” The words there, ‘‘blown through,” have a wider 
meaning than the word “blast,” if you construe this patent 
according to the patentee’s own language. This part of the patent 
is not to confine him to anything which involves the simple use of 
a blast of air if it stcod alone. My meaning is altogether different. 
I think he is telling you. 1 suppose him to have known for the 
reasons I have given, and I suppose everybody to have known that 
there is a blast produced in working in the ordinary manner, 


After quoting these passages referring to the | 
Now one must first | 
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The very word “blast” is used by the defendant, and it is the | 


only proper word that you could use for drawing the air out. The 
evil was greatly aggravated by what was afterwards done, and 


the defendant says he still thinks it is most beneficial to 
add to the wind which passes through the stones in 
that way—to add an artificial blast, which accelerates the work- 


ing, but at the same time increases the mischief which is com- 
plained of. Now the plaintiff says, “I will introduce a process 
which is occasioned by the blowing of the stive through the stones. 
I apply this process to the cases in which I have introduced by my 
former patent an artificial blast of air. When working my mill- 
stones with a blast of air what I do is this 
exhaust or carry off.” That, per se, would not be any invention at 
all, because an exhaust was known before; but he says, ‘‘This part 
of my invention relates to sucking away the plenum of dusty air.” 
Then is the evidence as to the invention, as shown in Bovill v. 
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witnesses with reference to mills at pool to be utterly un- 
worthy of credit. Having gone through the evidence with respect 
to those eleven other mills, his Honour observed that to try again 
all that set of facts when there was nothing material in dispute 
would in his opinion be an idle process. Then came the question 
of the foreign patents. One observation applied to them all— 
namely, that it was not sufficient to show that the actual invention 


was included in a former specification, unless it was described in 


| that specification in such a way as that it could be worked; and 


to introduce a pipe to | 


Keyworth, a new description of the very thing invented, namely, | 


that regulated application of a known thing, as Mr. Williams very 
well put it in his able discussion of the case. He said, ‘‘What you 
claim is not a new thing, because exhausts were known, but 
the application of an old thing to a given purpose and to a new 
purpose.” I quite follow that and adopt it. He says, ‘‘My in- 
vention relates to sucking away the m eel of dusty air forced 
through the stones, and not to employing a sufficient exhausting 
power to induce a current of air between the millstones without a 
blast, this having before been practised, as above-mentioned.” It 
is said that that is no claim—that it is in effect a disclaimer—a 
sim,’ * *dmer, to avoid conflicting with Newton's patent; but 
that certainly is not the decision in Bovill v. Keyworth. The 
decision in Bovill v. Keyworth is, that the whole invention consists 
in your just having that modified amount of exhaustion which will 
not draw through, because that was mischievous, and the plaintiff 
has given his reasons for it, and I have heard nothing to contradict 
him. He says that Newton’s was a mistake; it had too great an 
exhaust, it had a bad effect in every way, in drawing the air down 
the spouts, and the hot air and everything else is mischievous. 
The thing I have mentioned is so adjusting any exhausting power 
that the plenum (I will say a word on that presently) that the 
plenum of dusty air freed through the stones shall be removed and 
snatched away. Supposing, he says, that I do that when I use a 
blast, and that authorises any one to do it at any time if a plenum 
of exhausting air is produced - if there is pressure, as Mr. Gamman 
described it, in the stone cases, and if that pressure can be adjusted 

it appears on all the evidence before me it can be so adjusted as to 
get rid of all the inconveniences which have hitherto been occa- 
sioned, ‘‘ just removing the plenum and no more,” so that you hit 
that just measure and you escape the dusty air. If that is done 
away with by the blast produced—which, for the reason I have pre- 
viously given, I hold is produced by applying it to a common 
operation—are you to be allowed to do as the plaintiff says he does 

use this invention with a blast. I take it not. I say that the 
same principle was acted on in Bovill v. Keyworth. [Here his 
Honour referred to Bovill ». Keyworth and other decisions. ] Here 
this very thing is plainly declared. It is plainly indicated through- 
out this patent that the blast is not new, aud with reference 
to the former patent on the subject the blast of air is not new. In 
truth it is scarcely a part of the real combination in real substance, 
but supposing it a part of the combination the blast is not new, 
but plainly and distinctly the plenum is, and he says, this is only 
a part. That is the whole part claimed, and therefore he has 
plainly indicated what he claims; and supposing you take this to 
be a combination, the use of that existing invention of the blast 
and drawing away the plenum, then you have no right to take 
that portion of the invention which would exactly effect the same 
thing, because you apply it to another particular sort of blast. I 
think the sounder way of construing it, and which would actually 
establish the plaintiff's right to stand on this patent, would be to 
say that a man is not to be supposed to he limited to the word “* com- 
bination.” He has used that, undoubtedly, in the earlier part of 
the patent. He says, “Secondly, in exhausting the air from the 
cases of millstones, combined with the application of a blast.” He 
is not to be so tied to the word ‘‘ combined” as that when you 
find what he means in the second place is this —‘‘I do this 
when I am using a blast, and my invention is this”—.as to 
entitle you if you choose to use any common blast to take 
his invention. Then it is said, you have deceived the public, 
and that I take to be the point of Mr. Justice Willes’ 


| objection when he refers to the Master of the Rolls, who 
that | } 


came to the came conclusion, that this was not limited to the 
simple point that this is not worked with acommon blast, I take 
that to be the meaning of Mr. Justice Willes. He says I have 
used this with one particular kind of blast, and you are no more 
entitled to use it with anything else which produces a blast 
because he merely uses one particular mode, than you would be 
to take any other portion of his patented process, which is plainly 
and distinctly set out as the portion claimed as a new invention. 
Mr. Justice Willes, in p. 314, speaks upon this patent. [Referring 
to Mr. Justice Willes’ summing up.] ‘‘If there is air forced 
through the stones, and if this is a plenum caused by the air 
forced through the stones, he has invented that, and that cannot 
be infringed. Now, asI have said before, Gamman’s evidence really 
puts it as neatly and as clearly as possible. His mind is turned to 
other points of the defendant's evidence, and one looks to find that 
as well as any other. He is rather a simple-hearted man, and ad- 
mits himself to have infringed. I do not bind him down to that, 
I only bind him down to the facts stated. He says there was a 











blast working with the stone. [His Honour ‘here con- 
sidered the evidence produced on the part of defendants]. 
Probably I had better now dispose of some other points 
on the patent. One is that the invention of certain appa- 


ratus for introducing between the millstones has been antici- 
pated by Mr. Bovill hi:nself in his own Scotch patent. It would 
be a very extraordinary state of things if such a point could arise 
now, after the eighteen or nineteen ordeals that this gentleman 
has passed through. It is quite a sufficient answer to that to say 
that it would bea very strange thing if he had claimed in a second 
patent what he had claimed in « former patent only three years 
ago. It is quite clear that he had no such notion, but that would 
be immaterial if there was a notion on which the public coald act. 
This point arises in the same way as it arose in Betts’ patent case, 
that if you are to spell it out of that Scotch patent you must have 
some evidence that anyone working that Scotch patent could have 
spelt out the present invention. 

Here his Honour proceeded to observe that he had not 
heard Mr. Grove in reply on another objection—namely, that 
the plaintiff had not been sufficiently explicit in describing 
the “suitable” porous fabrics by which he arrested the 
**stive.” It was no part of Mr. Bovill’s patent to describe the 
best mode of bolting flour. With regard to the great question in 
the cause—that of the novelty of the patent—the defendant had 
not disputed the novelty, if the plaintiff confined himself to a 
combination of blast and exhaust, and did not claim exhaust 
alone as a new and material part of his invention. As to 
the use of the exhaust, his Honour had heard evidence as 
to the practice in no less than thirteen different places, as to 
two alone of which-- Houghton and Isleworth had he thought it 
necessary to hear a reply. His Honour discussed these two cases, 
and came to the conclusion that an inspection of the models, 
together with a minute examination of the evidence, rebutted the 
first impression, which was that Mr. Bovill’s invention had been 
anticipated in these two mills. The circumstance that in only 
two instances had any doubt (in his Honour’s opinion) been 
successfully raised, coupled with the acknowledged usefulness of 
the plaintiff's process, was strongly in favour of the novelty, 
Had this diseovery been known and open to the whole world, it 
was incredible that it should not have been used by millers 
generally, and more particularly by those, who, like some of the 
witnesses-in- this case, were constantly-on the look-out for 
improvements. In commenting upon this part of the case his 
Honour observed that he por en the testimony of some of the 








the defendant, after having had ample time, had failed to prove 
that any one of them had been carried out in practice. It was 
characteristic of great discoveries both in science and art, that 
a great many minds being simultaneously directed to the same 
subject, some one mind more ingenious than the rest hit upon the 
happy invention. That disposed of the whole question of novelty. 
Then as to the part of the case that turned upon the infringement, 
his Honour could come to no other conclusion than that the defend- 
ant had infringed the plaintiff's patent; and the result will be an 
injunction must follow as prayed, with a decree for inquiry as to 
damages, for an account, and that the defendant do pay the costs 
of the suit, as according to the 43rd section of the Patent Law 
Amendment Act, 1852. 








WE recently reported the results obtained during a trial at 
Shoeburyness, from armour plates composed partly of iron and 
partly of steel, and these results were so far satisfactory that we 
felt no hesitation in drawing the deduction from thein that steel 
was likely to play a very important part indeed in the manufac- 
ture of armour plates at no distant period. The experiments 
were resumed last week, plates both of steel and iron and iron 
alone being fired at, and the results demonstrate first that a 
method of welding soundly large surfaces of steel and iron to each 
other has yet to be found; and, secondly, that we have by no 
means reached the limit of excellence which iron armour plates 
may attain. In the original series of experiments it will be regol- 
lected that seven 7in. plates were fired at by the Woolwich 7-ton 
rifled muzzle-loading gun with hard pointed projectiles weighing 
115 lb., the powder charge being 15 lb. for direct fire and 22 1b. for 
oblique. Although only seven plates were fired at eight had been 
ordered, but No. 1 was not ready. The No. 7 plate of the former 
series, Messrs. Cammell’s solid rolled iron, was the champion plate, 
on that occasion, and had then for its rival a plate No. 3, by the 
same firm, consisting of a 44in. rolled iron with a welded facing of 
2hin. of hard steel. Both these plates exactly stopped the direct 
shots with 15 1b. of powder, and were not penetrated on the ineline 
by shots impelled with 22lb. There was also another plate com- 
posed of four alternate laminations of iron and steel, and which 
had then its iron surface to the gun and its steel to the 
rear. During last week's experiments both these composite 
plates were reversed; the 44-24 iron and steel having its 
iron side exposed to the gun and its steel at the rear. 
The original experiments were based upon the idea that a hard 
steel facing might be advantageously applied as a primary re- 
sistance to the shot. Under this aspect the four-laminz plate 
which was then easily penetrated might have been supposed to 
have done better had its steel face been to the front; and the 
result of Wednesday's fire again showed that the number of 
laminations is a source of weakness, but that a steel facing has 
this value, that whilst two rolled iron plates of any relative pro- 
portions included in a total of 7in. combined thickness would 
certainly be perforated, 4}in. of iron faced by 2)in. of steel, will 
stop the shot, being exactly the equivalent of a solid rolled iron 
plate, by the same makers, 7in. thick. Under these conditions 
the ductile iron supports the rigid steel under the impact of the 
shot, but reversing them there is not enough of the vis viva of 
the shot absorbed by the iron to prevent the brittle steel at the 
rear from being flaked off from the imperfect weld. In other 
words, to put steel at the back of an iron plate is manifestly a 
mistake both in theory and practice. The principal efficiency of 
the steel should depend on its power of resisting what we may 
term the iniital efforts of penetration and in diffusing the strain 
over a large surface, in precisely the same way that the stone 
bases on which cast iron columns are supported, distribute the 
insistent strain over an area so great that although each unit of its 
size may have little resisting power, the aggregate resistance of 
all the units being brought into play suffices to supply all the 
resistance required. 

We again extract the particulars of the rounds from the 
Standard, a paper rapidly acquiring a high character with artil- 
lerists for the accuracy of its reports of ordnance experiments : — 

No. 1. Direct against Mersey iron plate. Hardened shot; 
length, 13°83in.; diameter, 69in.; weight, 1131b. 120z.; ogival 
head of one diameter. Shot held by plate, the point just through 
at the rear in the centre of a dome of raised metal, and the base 
of the shot projecting for 4in. from the face of the target, marked 
with a cross-shaped fissuring indicative of its longitudinal division 
into four quarters—a very remarkable and constant tendency of 
disrupture in these chilled shot. 

No. 2. Direct against Messrs. Cammell’s four-laminw steel and 
iron plate. Same description of shot; weight, 115lb. Clean 
through; the head, in bulk about one-third of the shot, struck 
the Chalmers target 60 yards to the rear, and split longitudinally 
in halves. 

No. 3. Direct against Cammell’s 44-24 iron and steel plate 
reversed, Shot, 114lb. Clean through, flaking off steel at the 
rear, 

No. 4. At 60 deg. against Mersey plate. 
about 44in. deep. 

No. 5. Direct against Messrs. John Brown and Cos’. 4-3in. iron 
and steel plate reversed. Shot, 115 1h, Clean through. 

No. 6. At 60 deg. against Cammell’s four-laminz plate. 
113 lb. 8 oz. ; clean through. 

No. 7. At 60 deg. against Cammell’s 4)-24in. iron steel plate 
reversed. Shot, 115 Ib. Shot struck at about one-third the breadth 
of the plate from the right edge. The steel lamina parted away 
at the weld over nearly the whole extent of the plate, and flaked 
off in four principal masses. 

No. 8 At 60 deg. against Cammell’s rolled-iron plate. Shot, 
1144 lb. ; scoop 13in. by8in. Right half of head of shot stuck in 
the plate. 


Shot, 1131b. Scoop 


Shot, 


No. 9. At 60 deg. at Brown’s 4-3in. iron-steel reversed. Shot, 
115 lb. 6 oz. ; scoop 124in. by Sin. 
No. 10. At the same (repetition). Shot, 1154 1b. 40z. Hit low 


and cut out a notch in bottom of plate. 

No. 11. At the same (repetition). Shot, 1143 Ib. ; strack near 
scoop of No. 9 round, which fractured the steel at rear. Clean 
through. 

On Thursday morning two more shots were fired, one at the 
Mersey plate and one at Cammell’s rolled iron plate, both resisting 
superbly. These rounds gave results:— 

No. 12. Direct at Mersey hammered rolled iron plate. Shot 
struck 2ft. from top, and rather over a foot from left edge and 
stuck in the plate, fractured longitudinally, five inches of the 
base of the shot falling off in front of the target in four pieces. 
Armour-plate in rear bulged 4in.,and presenting a cross-shaped 
star, with a portion of circular crack beyond. 

No. 13. At 60 deg., against Cammell’s 7in. rolled iron plate. 
Shot struck lft. from right edge, making a scoop, in which a 
»ortion of the head stuek, as in round No. 8. In rear, the metal 

ulged 3in., and slight cross-shaped star developed with four 
nearly vertical small zigzag cracks above it. All the projectiles 
were the same, of “‘ chilled” iron. 

It will be seen from the foregoing that the iron plates were 
superior in quality to anything yet produced, Messrs. Cammell’s 
plate in the last round being the very best rolled plateever produced, 
and that of the Mersey Company’s rolled and hammered, of equal 
excellence. Whetheritis oris not possible that furtherimprovements 
may be effected in the manufacture of iron plates remains to be 








THE ENGINEER. 





June 21, 1867. 








~ — 
— 








seen. Our manufacturers are at all events far ahead of those of 
any other nation, in the formation of armour plates, and no 
doubt they will maintain their superiority. We are most 
desirous, however, to see some plates solely of soft steel and 
tested. Such plates might be converted on the face to a con- 
siderable depth, or hardened by tempering. The success which 
has attended us in the production of iron plates should not induce 
us to rest content with our pastlabours. It appears probable from 
recent experiments that steel may be made to take the place of 
iron, but the question is still attended by a doubt and uncertainty 
which it is very desirable should be set at rest for ever. If steel 
is to be the armour-plate material of the future we are wasting 
our time in improving iron. If it is not to be, we are in some 
danger of allowing ourselves to be deluded by an ignis fatuus which 
may lead us into a slough of despond. 











LEAKAGE FROM GAS MAINS AND SERVICE 
PIPES.* 

By Mr. E. 8. CATHELLS, Gas Manager, Crystal Palace District. 

THE loss sustained by gas companies in the distribution of their 
gas, which, I suppose, may be assumed to be not less as a general 
average than about one-eighth part of the whole quantity made, 
and in particular instances to reach considerably more than that, 
is a question of so much importance both in a commercial and 
sanitary sense as to deserve the most careful attention of all 
engaged in its manufacture and distribution. Although this loss 
is usually for the sake of brevity spoken of under the general term 
“leakage,” it is but a truism to say here that it is attributable to 
other causes besides that of leakage properly so called, the pro- 
portion of actual leakage to the whole of the accounted for gas 
doubtless varying considerably in different establishments, and 
even at different times at the same establishment, depending, as 
it does, on a number of well-known and constantly varying cir- 
cumstances, such as the state of the distributing pipes, their lineal 
extent and capacity in respect of the quantity of gas passed 
through them, the condition of and supervision over the consumers’ 
meters, &c. &c. But whatever proportion leakage proper may 
bear to the total unaccounted for gas in different concerns, there 
can be no question as to its existing to a very considerable extent 
wherever gas pipes are laid, and it is this bona jide leakage only 
that it is proposed to consider here. 

The practical question, then, that presents itself is this—can any- 
thing more be done than is usually done—anything sufticiently 
inexpensive and easy of|application—to lessen this loss? Well, I 
am afraid that question cannot be answered very hopefully, and 
that any mitigation of the evil possible chiefly in doing the most 
we can with the present means at our disposal by taking care that 
the distributing pipes are maintained in good condition, and are of 
sufficient capacity to avoid having to work heavy pressures; and 
in having a constant knowledge of the actual requirements of the 
consumers. During the ditferent hours of consumption, by fre- 
quent pressure, taking over the district, and adapting the initial 
pressures from time to time to those requirements. Neglect in 
the rigid performance of this last duty will infalliby lead to an 
increased leakage account. Careful personal attention to this part 
of a manager’s duty in works not under my control, and where it 
had previously been but laxly performed, resulted in a diminution 
in the leakage account of as much as three per cent. on the make. 
But after all these precautions may have been taken there will 
still remain the ugly fact of a leakage account, and although vary- 
ing in extent, it is at all times and in all cases sufficiently heavy to 
sensibly affect the profits of gas companies. 

I therefore think it may be worth while to consider for a 
moment whether the distributing pipes, as at present made and 
used, are of the best possible materials and construction for the 
purpose, or whether they may not be susceptible of any improve- 
ments, with the view to the lessening, if possible, of this serious 
loss by leakage. The jointing of the mains, for instance, is a 
matter of primary importance—a durable and perfectly gas-tight 
joint being essential for economical distribution. But the relative 
merits of the different kinds of joints is a question on which I do 
not presume to offer any decided opinion, my experience having 
been confined chiefly to the ordinary socket and lead joint. My 
limited experience of turned and bored joints, now used a good 
deal, has not, Iam bound to say, been of a kind to recommend 
them to my mind in preference to the lead joint, which I think 
cannot be improved on, providing the joint be well filled with 
lead, and the setting up be properly attended to. But it is a 
question open to difference of opinion, and has been introduced 
here in order that this meeting may be favoured with the expe- 
rience of gentlemen present who may have used these, as well as 
some of the more modern kinds of jointing—of which the late Dr. 
Normandy’s is an example--now sometimes used. There is one 
thing at any rate in which general concurrence of opinion may be 
predicted, viz., that a little first saving in laying mains is but 
questionable economy if attended with any risk of increased 
leakage. 

As to the materials of which mains can be constructed, cast iron 
is so manifestly the best and cheapest of any other at present 
available, that there seems to be no room for any doubt on the 
matter, but the same cannot, I think, be said of the form in 
which they are cast. The object kept in view in casting pipes is 
apparently wholly confined to what is considered necessary for the 
required strength of the pipe, without any consideration for the 
other important condition, viz., the thickness of metal necessary 
to form a permanently secure junction with the service pipe. By 
overlooking this consideration the obviously different conditions 
required in pipes that are to be used merely as trunk mains, with 
which no services will be connected, and others that will be drilled 
and tapped for service pipes every few feet, are entirely dis- 
regarded, both pipes being cast alike—a practice which I think I 
may venture to say is hardly consistent with a common-sense 
view of the matter. The thickness of the metal of main pipes as 
ordinarily made, especially in the smaller sizes, is certainly insuffi- 
cient for the connexions of services therewith, that are to be buried 
out of sight, it may be for many years, and on the perfect and 

rmanent soundness of which so much depends, any imperfection 
involving a continual loss of gas. Now it seems to me that this 
objection might be easily obviated in new mains by increasing the 
thickness of the metal of the pipes where the services are to be 
tapped into or otherwise connected with them, without increasing 
their thicknesses generally, and this I would propose to effect in 
the following manner, viz., to cast a band or belt with flat face, as 
part of the pipe, on each side of the upper half of its circum- 
ference, at angles of 45 deg., with centre, horizontal, and vertical 
sectional lines, as shown on drawing. These bands to extend 
from the back of the socket to within about in. to 12in. of the 
spiggot end of the pipe, to be 2in. to 24in. in width, and of such a 
thickness, in addition to the thickness of the pipe, as to give a 
total thickness of, say an inch, which would give reasonable 
security for good and permanently sound joints. As these bands 
would be drilled and tapped in a radial line with the centre of the 
pipe, the services would be connected to the main by means of 
obtuse bends just sufficient to give the proper fall or inclination to 
the services, as shown. The weight of the pipe need not neces- 
sarily be increased by the addition of these vands, because the 
metal required could without detriment be taken out of the body 
of the pipe, or they might be advantageously added to pipes of the 
usual thickness, The consideration of the question of the mate- 
rial best fitted for service pipes is, like that of the mains, confined 
within very narrow limits; there being but two practically 
available materials for the purpose (their cost excluding all others) 
namely, wrought iron and lead piping—the use of the former, 
owing to its cheapness and easy management, being all but 
universal. But I think, notwithstanding its conveniences 
and advantages, it is doubtful whether its rapid decay in light 








porous soils by oxidation is not an evil of sufficient magnitude to 
outweigh all its advantages. It seems to me that the use of lead 
tubing, though of considerably heavier first cost, would, on account 
of its greater durability, be, in such cases at any rate, eventually 
the cheaper material. I may mention as an illustration of the 
great durability of good lead when used for this purpose, that I 
had occasion a few years ago to lift some hundreds of lead ser- 
vices, owing to their having become too small for the increased con- 
sumption of gasin the shops and houses with which they were con- 
nected, and although many of them had been in use upwards of 
thirty years, they were on the whole in good sound condition. 
The objection is sometimes raised that lead pipes, owing to their 
flexibility, are apt to follow any settlement of the ground in which 
they are laid, and so accumulate water, but that need not be ap- 
prehended if the mains are laid deep enough to give the service a 
good fall thereto. There was no trouble felt from that cause in 
the case to which I have referred, and Mr. Esson, who, I understand, 
has laid lead services exclusively for years in Cheltenham, and 
other places with which he is professionally connected, will I dare 
say be able to tell us that he has not experienced any such incon- 
venience from their use. Where, however, wrought iron pipes are 
preferred for the sake of the immediate outlay, or for other reasons, 
their periodical renewal should be systematically carried out. 
The cost of doing so would be amply repaid by the diminution of 
Jeakage. 





Thegas companies seem more than ever to be liable to be mulcted 
in heavy damages, in cases of accidents resulting from the escape of 
gas, on the plea of their failing to adopt all ‘* reasonable precau- 
tions ” against such escapes. It may perhaps not be out of place 
here to consider whether it would not be desirable to revert to the 
good old-fashioned practice of fixing a tap just outside the 
consumer's premises, to be enclosed in a cast iron cylinder with 
movable top, like a small syphon cover. In case of fire these stop 
cocks would be of great advantage. The difficulty with them 
hitherto has been their liability to set fast, but cast iron cocks are 
now being made the plugs of which are faced with white metal 
that are said to effectually prevent their sticking. 

The Wood-street fire some few years ago showed how careful men 
ought to be in laying services, especially where the main happens 
to be in close proximity to buildings. That calamity—-as is well- 
known—led Mr. Upward, of the Chartered Company, to devise a 
drilling machine* for the mains, to prevent any escape during the 
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operations of drilling and tapping, and while the service pipe is 
being laid; but it may perhaps not be so generally known that he 
has recently much improved it—it being now apparently a very 
perfect machine for the purpose intended. There need be but 
little loss of gas, even with the ordinary modes of drilling and 
tapping, if but moderate care be taken, but Upward's improved 
machine is, I understand, guaranteed to eng any escape what- 
ever, which is certainly an advantage where services have to be 
laid in confined situations—not so much for the value of the gas 
saved as from the immunity from the risk of fires and explosions. 

In addition to the various losses and liabilities of gas companies 
incidental to the distribution of their gas, one or two of which 
have been referred to, those companies that supply districts with 
varying levels are subject to the extra loss by leakage consequent 
on the excessive pressures continually on the pipes in the higher 
levels of their districts, and which it is impossible to prevent by 
the governors at the works. Formerly the only means available 
for reducing the excessive pressure—when it was attempted at all 
—was that of fixing ordinary governors in the mains in these 
elevated positions, but that, owing to the principle of the action 
of the ordinary governor, was but a partial remedy. The governors 
had to be weighted or otherwise adjusted to give the maximum 
night pressure at their outlets, which was, of course, maintained 
all the twenty-four hours round. To Mr. Brothers, of the Black- 
burn Gas works, is due the credit of having first attempted a 
more effectual solution of the difficulty by the ingenious self- 





* Read before the British Association of Gas Managers at Nottingha™, 
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acting modification of the ordinary water governor, recently in. 
vented and patented by him; the object being to increase and 
reduce the pressure at the outlets of these supplemental or district 
governors, as it is increased and reduced at the works. 

This is a matter that has also occupied my attention ever since 
I have been connected with the Crystal Palace District Gas Com. 
pany, the levels of a great portion of that company’s district being 
vetween 200ft. and 300ft. above the level of the works, and the 
pipes consequently under a constant pressure of from 2in. to 3in, 
My efforts to devise some simple and certain means of controlling 
this excessive and wasteful pressure have been very successful 
and the self-acting governor, which I have the pleasure of intro. 
ducing to the notice of this meeting, has been satisfactorily proved 
both experimentally and practically, to completely answer the pur. 
pose intended. It is simply (see cut) a small dry governor in cast iron 
case, and as the object to be attained is just the reverse of that 
effected by the ordinary governor, the conditions of the ordinary 
governor are reversed to secure the end desired. The purpose of 
the ordinary governor is to convert a variable inlet into a constant 
outlet pressure. The purpose of the governor under considera. 
tion, on the contrary, is to give a variable outlet pressure—a 
pressure, though reduced to the extent desired, is yet propor- 
tionate to that on the inlet, which is effected by the following 
arrangement: The outlet of the ordinary governor is made 
the inlet of this one to enable the inlet pressure to freely 
exert its force under the diaphragm, and the position of the cone 
ou will observe is the reverse to that of other governors, by 
raving its apex turned downwards. Increased pressure on the 
inlet therefore, instead of contracting the gas passage, by raising 
the holder or diaphragm, as the case may be, and thereby drawing 
the cone closer into the circular opening as in the ordinary 
governor, in this case raises the diaphragm, and so lifts the cone 
out of the opening, and consequently enlarges the gas way, the 
cone again falling and diminishing the passage as the inlet pressure 
is reduced. The cone, spindle, and diaphragm are counterpoised 
by the lever and adjustable weight, and by means of which any 
desired reduction of the inlet pressure is effected. As the space 
above the diaphragm is air-tight, and is in connection with the 
outlet, it is impossible for the cone to fall and close the gas 
passage, in the event of a sudden and unexpected draught on the 
main, as it would be liable to do if it were vented into the atmo- 
sphere, because the outlet pressure, which is the governing pressure, 
by exerting its force above the diaphragm, would in that case be 
withdrawn to the extent of such draught, and the pressure on 
both sides of the governor would for the time be in equilibrium. 
The governor is thus corstructed on correct principles, is exceed- 
ingly simple and reliable, and when once fixed requires no further 
attention. I therefore believe that its introduction will be of 
great advantage in enabling gas companies to effectually control 
the pressure in the higher levels of their districts, and so help to 
diminish the item, leakage. 


ON THE APPLICATION OF LIQUID HYDRO- 
CARBONS AS A SUBSTITUTE FOR CANNEL 
IN THE MANUFACTURE OF GAS OF HIGH 
ILLUMINATING POWER.* 

3y Mr. E. GopparD, Engineer to the Ipswich Gaslight Company. 


THE subject which I have ventured to bring under the con- 
sideration of this meeting is of the greatest importance at the 
present time. In the early history of gas lighting oil and fatty 
matter were extensively used in the manufacture of gas, and while 
a very superior illuminating agent was produced it was soon 
found to be so costly as compared with the use of coal that it was 
abandoned as being commercially unprofitable. Of late the de- 
mand, both by the public and the Legislature, for gas of a higher 
illuminating power than can be produced from ordinary gas coal 
has led to the adoption of a portion of cannel with the coals until 
its use has become a necessity with those companies which ar 
required by their Acts of incorporation to supply gas of a certain 
standard of illuminosity. The cannel coal measure being com- 
paratively limited the increased demand has resulted in a corre- 
sponding increase in price; and the recent application of cannel in 
the manufacture of petroleum has still further enhanced its value. 
It therefore becomes a matter of grave inquiry how gas of high 
illuminating power is to be produced at such a cost as will yield 
a profit to the gas companies, who, whatever may be the cost of 
production, are limited as to the price at which it shall be sold to 
the public. . 

The waste products from the oil works, in combination with coal, 
have been employed as a substitute for cannel, and it is the purpos« 
of this paper to direct attention to some of these materials. In the 
rectification of cotton seed oil the residue is employed in the manufac- 
ture of stearinefor candle making, and the refuse from which, known 
in commerce as cotton seed pitch, produces gas of great illumi- 
nating power and in large volume. The result of experiments 
with this material has been furnished to me by Mr. Crow as 
follows: —One ton of cotton-seed pitch will produce 22,000 cubic 
feet of gas, equal in illuminating power to thirty sperm candles, 
each consuming two grains per minute. But the supply of this 
material is too limited to come into general use. _ i 

In many parts of the country is to be found in immense quanti- 
ties schist, or schist clay, commonly known as shale, from which 
oleaginous matter can readily be produced, and letters patent have 
been recently taken out by Mr. M’Kenzie for utilising this oil in 
the production of gas. The invention consists in minutely pulve- 
rising one ton of bituminous coal, or duff, and intimately combin- 
ing it with, first, twenty-five, thirty, or thirty-five gallons of crude 
shale oil or petroleum; or, secondly, with one-half of these oils 
mixed with one-half of what is known as bottoms, or residue, in 
the distillation of these oils, partly with the view of taking off the 
water from the oil and thoroughly mixing the thick residues with 
the light oils, and also partly to produce a quicker and more com- 

lete combination of the oil with the coal. Mr. McKenzie slightly 

eats the oil, and in that state, or shortly thereafter, thoroughly 
mixes and combines them. The quantities of oil used, whether 
twenty-five, thirty, or thirty-five gallons, are mainly regulated by 
the quality and quantity of gas desired from the material. If 
eighteen-candle gas or under be sought twenty-five gallons of oil 
are used; should twenty-four-candle gas or under, thirty gallons 
are used; and if over twenty-four-candle gas, thirty-five gallons 
are used. It may be that an oil or coal deficient in the properties 
desired will require two to five gallons more oil, but that we 
understand to be the extent of the variation. If petroleum be 
used instead of shale oil the results will be better, but there is 
so little difference that, commercially, shale is the better oil for 
the purpose. : nals. 

e only other element in the manufacture is the pulverisation 
of the coal. If the minimum quantity of oil is to be used the coal 
requires to be ground a little rougher than when thirty gallons are 
used, while if thirty-five gallons are to be used it requires to be 
very fine. The reason for this we understand to be that the 
greater the quantity of oil the finer must be the particles of the 
coal, so that the oil may be absorbed. It thirty-five gallons of oil 
were put into coal adapted for twenty-five gallons only, there 
would be condensation, and the gas would not be permanent to the 
extent to which the coal could not absorb thoroughly the vil. 
While the result would be good, it would be much less satisfac- 
tory, and would raise doubts as to the permanency of the gas 
produced. E : 

There is no peculiarity about the use of the material. It is 
charged in the usual way, but requires a little less time in the 
retorts than ordinary coal, the only thing requiring care in its 
treatment when first used at any works is that the ascension pipes 
be thoroughly cleaned. As to the results secured, these have beea 
reported very high, varying from 12,000 to 14,000 cubic feet per 


* Read before the British Association of Gas Managers, at Nottingham 
June 12th, 1867. 
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ording to 
pen oe of the ps being from eighteen to twenty candles. The 
coke produced is of first-rate quality, and this forms one of the 
yaluable features of the invention. 5 
Letters patent foraccomplishing the same ob ject have been secured 
by Mr. John Hamilton, in which crude coal oil (creosote), or other 
mineral oil, together with a small portion of naphthaline, are 
poiled, and whilst in a hot state are poured over a quantity of 
sifted or pulverised coal known in the trade as ‘‘ coal duff ;” coal, 
culm, or other pulverised coal may be used. The mixture may 
be made in a pug will, or other suitable mixing machine, and is 
then allowed to stand for twenty-four hours, or thereabouts, so as 
to permit a complete combination of the gases of the coal with 
those of the oil and naphthaline. The result is an artificial gas- 
producing material, and the following proportions are found to 
produce good effects: One ton of coal, twenty to thirty gallons of 
coal oil, and 5 Ib. of naphthaline. From this mixture the patentee 
states that he has obtained 15,000 cubic feet of gas of high illumi- 
nating power. = sy 
The licence for the sole manufacture of M‘Kenzie’s patent ma- 
terial has been secured for England by Mr. Thomas Vaughan, of 
Middlesborough, who is now erecting large works at Merton, near 
Seaham Harbour, who will be able shortly to supply the material 
equal to the best boghead cannel at about half the price of 
annel, 
gl attempts have been made to employ petroleum instead 
of coal for the production of gas; and in the State of New York, 
and other parts of America where petroleum is very cheap and 
coals expensive, the experiments have proved very satisfactory. 
The process employed at Homer and Courtland, in the State of 
New York, may not be without interest to this assembly. At 
Homer two retorts were fixed, of the following dimensions: length, 
74ft. ; breadth, 16in. ; height, 12in. Two vertical pipes are castoneach 
retort for the purpose of supplying water and petroleum. The 
retorts are placed horizontally in an arch, exactly the same as 
ordinary coal-gas retorts, for which they can be substituted with- 
out much trouble or expense. Each retort is divided into three 
chambers, called the petroleum, the water, and the coke chaim- 
bers respectively. Petroleum and water are introduced in con- 
tinuous streams through the tubes before described, so that when 
once a barrel of petroleum is placed at a sufficient height to allow 
a pipe provided with a stop-cock to feed the retort, the fluid may 
be admitted, and the process of conversion into gas goes on with- 
out further trouble until the barrel is exhausted. Each retort 
will produce about 500 cubic feet of gas per hour, and eleven 
gallons of petroleum are consumed in the production of 1000ft. of 
gas; but as this gas has at the least three times the illuminating 
power of ordinary coal gas it will be seen that two petroleum 
retorts of the same dimensions as coal-gas retorts will yield in 
twenty-four hours 24,000 cubic feet of petroleum gas, the equiva- 
lent of 72,000 cubic feet of coal gas, or as much as twenty-four 
ordinary retorts, charged with 150 lb. of coal each, every five hours, 
can produce in twenty-four hours. 
This advantage in favour of petroleum gas refers only to America, 
where coal gas is much more expensive and petroleum much 
cheaper than in this country. 








FRENCH INTERNATIONAL EXHIBITION— 
AWARDS. 


Tue following is given as the list of the grand prizes awarded by 
the Superior Council of the Exhibition Jury. If any additions 
should be made they will be very few in number :— 

“2d Group. Mame, printer, Tours; Garnier, engraving by 
heliography, Paris; Sax, wind instruments, Paris; Brunetti, 
anatomical preparations, Italy; Father Secchi, meteorological 
apparatus, Rome; Eichens, astronomical instruments, Puris ; 
De Jacobi, galvano-plastic works, Russia. 

“3rd Group. —-Fourdinois, art furniture, Paris ; Compagnie de 
Baccarat, glass, France; Klaggman (now deceased), sculptor, 
Paris 


“4th Group. —The city of Lyons, for silk tissues. 

“5th Group.—Petin and Gaudet, steel, Loire ; Jassy, hardware, 
Beaucourt, Jura; Triana, vegetable and textile colours, New 
Granada ; De Molon, employment of natural phosphate of lime, 
France ; Bessemer, method of making steel, England ; Hoffmann, 
colours extracted from coal tar, Berlin; Krupp, making steel, 
Essen (Prussia) ; cultivation of cotton since 1861, Brazil, Algeria, 
English India, Egypt, Italy, and the Ottoman Empire. 

“6th Group.—Compagnie du Creusot, various steam engines 
Siemens, of London, for regenerative gas furnaces as applied to the 

roduction of steel and iron, &c. ; Whitworth, machinery, Eng- 

nd; Viguier, railway signals, France ; Cyrus Field, Transatlantic 
cable, New York ; Hughes, telegraphic apparatus, United States ; 
Isthmus of Suez Company, France ; Kindt and Chaudron, appa- 
ratus for lining shafts of mines and for sounding, Belgium ; 
Hoffmann, kiln for baking bricks, Berlin ; Lifeboat Society, Eng- 
land ; Compagnie des Forges et Chantiers de la Méditerranée, 
France ; Napier, construction of naval engines, Glasgow; John 
Penn, naval steam-engines, Greenwich ; Hern, transmission of 
steam movement, France ; Farcot, steam-engines, Saint-Ouen. 

“7th Group. —Pasteur, of the Institute, preservation of wines, 
France ; Henri Marces, sulphuring vines, Montpellier ; the Em- 
peror of Russia, horses of Rusian race. 

“10th Group.—The Emperor of the French, workmen’s houses ; 
Dufresne, guilding by mercury, France.” 





_ THE bill introduced by Sir William Hutt for the better regula- 
tion and supervision by the Board of Trade of the accounts of 
railway and other joint-stock companies has just been printed. It 
provides, as regards railways, that within forty days after the end 
of each half-year every railway company shall make out full and 
true accounts and balance sheets according to forms to be pre- 
scribed by the Board of Trade, and set forth also the amount of 
dividend to be recommended at the ensuing meeting. 

Tae Bury St. Epmunps SHow. —The following programme 
will supply information respecting the admission to the Agricul- 
tural Society’s show :—Application for the governors’ or members’ 
ticket must be made at 12, Hanover-square, either by post or 
personally, not later than Tuesday, the 9th of July, on Wednes- 
day, the 10th, and afterwards at the secretary's office, near the 
entrance to the show-yard. Wednesday, July 10th, the imple- 
ment and trial-yard, open from noon till six in the evening, at an 
admission charge of 5s. each person. Thursday, Friday, and 
Saturday, July 11th, 12th, al 13th, the implement and trial- 
yard, open from 9 a.m. till 6 p.m.; admission, 5s. each person. 
The implements for trial this year consist of steam engines, fixed 
and portable; thrashing, finishing, and hand-dressing machines; 

arley hummellers, chaff-cutters, mills, crushers, oil cake breakers, 
bone mills, turnip cutters, and field gates. Monday, July 15th, 
the entire show-yard open from eight in the morning, at which 
hour the judges will commence inspecting the live stock, and 
making their awards; admission, 5s. each person. Tuesday and 
Wednesday, July 16th and 17th, admission, 2s. 6d. each person. 
Thursday and Friday, July 18th and 19th, admission, 1s. each 
Person. Admission to the entire show-yard can be obtained on 
each of the days from Monday, the 15th, to Friday, the 19th, 
inclusive, from eight in the morning till seven in the evening. 
The show-yard vill be cleared of visitors each evening at eight 
ono, Friday, July 19th, general meeting of the members in 
s e show-yard at 10 a.m. President, Mr. H. S. Thompson. 
Stewards of Departments :—Live stock, Mr. Randell, Mr. Bowly, 
and Mr. Wells; implements, Earl Cathcart, Mr. Sanday, Sir E. C. 
Kerrison, Bart. (steward elect.), Sir A. K. MacDonald, Bart.; 
ae and show-yard receipts, Major-General the Hon. A. Nelson 
one Mr, Barnett, Mr. Torr, Mr. Druce, Mr. Cantrell, and 
i, Bonet a s forage, Mr. _ N. King; refreshments, 

» Bi and Mr. Cantrell; gener: 

Brandreth Gibbs. } general arrangement of show, Mr. 


the quantity of oil used, the illuminating | 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 

1239. MARC ANTOINE FRANCOIS MENNONS, Southampton-buildings, Chancery- 
lane, London “ An improved alarm apparatus for indicating and registering 
the rise of water in the holds of ships or vessels.”"—A communication from 
Charles Benjamin Norton. Champs Elysées, Paris.—29th April, 1867. 

1347. GEORGE KRAUSS, Munich, Bavaria, ‘‘ An improved system of tenders 
for locomotives.” —7th May, 1867. 

1379. RATCLIFFE ANDREW, Derby, “ Imp in hi or app 
for ing between p: in railway carriages and the guard 
and driver of railway trains, and improved self-acting brakes, applicable 
also to other carriazes or venicles.”—9th May, 1867. 

1395. JOHN ADAMS KNIGHT and CHARLES BASTAND, Hanway-street, Oxford- 
street, London, * An improved self-acting and ventilating nose or feed bag 
for horses.”—Partly a communication from Nathaniel Knight, Auburn, Maine, 
U.S. — 11th May, 1467. 

1430. JAMES CHARLES ELLISON, Shelf, near Halifax, Yorkshire, ‘‘ A machine 
or apparatus for removing the cardboards, metallic plates, or other substances 
from the foids of fabrics used in the process of pressing.” 

1432. HENRY CRAVEN BAILDON, Edinburgh, * Improvements in ‘ nature 
printing ’ from plants, leaves, or other natural objects.” 

1434. FRANCIS BONNEY, Kensington, Middiesex, ““ Improvements in the con- 
struction of ships and boats.” 

1436. WILLIAM CLARKE, Gateshead, Darham, and EDMUND WALKER, 
Poplar, Mirdlesex, ** Improvements in apparatus for raising or moving 
heavy weights.” 

1438. JOB JOHNSON, Brooklyn, New York, U.S., “ Improvements in submarine 
tongs for gathering oysters and other articles.” 

1440. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements 
in billiard tavles."—A commuuication from Hugh W. Collender, New York, 








Ss. 

1442. GeORGE COLES, Gresham-street West, London, JAMES ARCHIBALD 
JAQUES and JOHN AMERICUS FANSHAWE, Tottenham, Middlesex, * Im- 
provements applicable to the permanent way of railways.”—15th May, 
1867. 


1444. JOHN HARPER, Clerkenwell, London, ‘‘ Improvements in single-cylinder 
printing machines.” 





1446. CHARLES ROBERT, Rue Souverain l’ont, Liege, Belgium, “ Improvements | 


in breech-loading fire-arms.” 

1450 GEORGE FELLOWS HARRINGTON, Ryde, 'sle of Wight, “ Improvements 
in the construction of marine baths.” 

1454. JOHN MARTIN STANLEY, Chancery-lane, London, ** Improvements in 
producing and increasing combustion in biast and other furnaces, also for 


1367. 

1456. FREDERIC PELHAM WARREN, East Court, Cosham, Hants, ‘‘ Improve- 
ments in tobacco pipes.” 

1458. PERCEVAL MOSES PARSONS, Blackheath, Kent, “Improvements in the 
manufacture of artificial granite and other artificial bricks and blocks 
suitable for buildings, engineering structures, pavements, and other similar 
a = communication from Pierre Rodolphe Pozzi, Bordeaux, 
Y rance. 

1460. HENRY HOLLINGSWORTH, Strood, Kent, “ An improved shoe for piles.” 

1470. CLINTON EDGCUMBE BROOMAN, Ficet-street, London, ** Improvements 
in reckoning, counting, or calculating apparatus.”—A cornmunication from 
Charles Denis Labrousse. Paris.—17th May, 1867. 

1475. CHARLES POMEROY BUTTON, Cheapside, London, ** Improvements in 
hernia trusses, abdominal supporters, and surgical bands.”--A communica- 
tion from William Pomeroy, Broadway, New York, U.S. 

1485. JAMES LEE NORTON, Belle Sauvage-yard, Ludgate-hill, London, *‘ Im- 
provements in drying malt and also brewers’ and distillers’ grains and spent 
hops."—18th May, 1*67, 

1487, THOMAS METCALF, Newton Heath, near Manchester, “ Improvements 
in burning all hydrocarbon oils, such as creosote, petroleum, paraffin oil, 
shale oil. gas tar, and other similar products capable of being used as tuel.” 

1491. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ An improved 
instrument for sharpening cutlery.”"—A communication from James Meyer, 
jun.. New York. US. 

1495. JOHN GARRETT TONGUE, Southampton-bui'dings, Chancery-lane, London, 
“ Improvements in the arrangement and construction of furnaces tor steam 
boilers and various other useful purposes.” —A ion from E 1 
Minary, Besancon, France. 

1497. VALENTINE LARFORD, Market Hill, St. Neots, and JOHN SKERMAN, 
Eynesbury, Hunt hire, “ Impr in boilers for boiling or stean- 
ing roots, and fur heating water fo- other purposes.” 

1499. WILLIAM MCINTYRE CRANSTON, Upper Thames-street, London, “ Im- 
provements in reaping and mowing hines.”—A ication fi 
Walter Abbott Wood Hoosick Falls, New York, U.s.—20th May, 1867. 











provements in apparatus for measuring fluids, which improvements are also 
applicable for obtaining motive power and for pumping.” 

i563. WILLIAM AFFLECK, Swindon, Wiltshire, “ A new or improved tire or 
guard for wheels of reaping, mowing, and other machines.” 

1564. RopertT Rowe KNOTT, Fulham-road, Bromp' and JOHN JEYES, 
Stanley-road, Upper Holloway, Middlesex, “An improvement in preparing 
wood and adapting it as a substitute for leather.” 

1565. PIERRE ANTOINE JOSEPH DUJARDIN, Boulevart St. Martin, Paris, 
“Improvements in electric telegraphs.” 

1567. WILLIAM HENRY WHETTEM, Portsmouth, Hampshire, and EDMUND 
WALKER, Poplar, Middlesex, **‘ Improvements in or connected with screw 
propellers.” 

1573. JOHN CLAYTON MEWBURN, Fleet-street, London, “Improvements in 
harvesting hi A ication from Leander McCormick and 
Lambert Erpelding, Chicago, U.3.—27th May, 1867. 

1574. WILLIAM COULSON, Shamrock House, near Durham, ‘* Improvements in 
the doors and door-frames of furnaces.” 

1578. LiENRY COCKEY and FRANCIS CHRISTOPHER COCKEY, Frome, Somer- 
setshire, * Improvements in seal or dip pipes in connection with gas or other 
retorts.” 

1580. WILLIAM MITCHELL, Northwold, near Brandon, Norfolk,“ An improved 
food for sheep and other animals.” 

1582. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in machines for washing and bleaching cloths and all kinds of textile 
materia's.”—A communication from Jules Decoudun, Boulevart St. Martin, 
Paris.—28th May, 1857. 

1584. RICHARD POLLIT, Bolton-le-Moors, Lancashire, ‘‘Improvements in 
steam boilers and the method of constrcction of the same.”"—29th May, 
1867. 








Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1697. HENRY ROLLE, Boston, Massachusetts, U.S., “ An improved propeller 
for steamships and other vessels.” —8th June, 1867. 

1717. STEPHEN WELLS WOOD, Cornwall, Orange, New York, U.S., ** Improve- 
ments in apparatus for elevating and moving grain, and for weighing and 
moving grain.”—1!th June, 1867. 

Pstents on which the Stamp Duty of £59 has been Paid. 

1452. PETER SPENCE and JOHN BERGER SPENCE, Newton Heath, Manchester, 
* Calcining and smeliing ¢ pper ores."—11th June, 1864 


| 1526. JOHN JOBSON, Derbyshire, “ Stoves and stove grates.”"—20th June, 


| 1465. 





rom | 


1501, JOHN OWENS, Salford, Lancastire, ‘Improvements in the manufacture | 


of pile and other fabrics.” 

1507, WILLIAM NICHOLS, JAMES BURNLEY, THOMAS WILSON, and GEORGE 
JACKSON, Leeds, Yorkshire, “ Impr in 
cutting flax, hemp, jute, and other fibrous materials.” 





hinery for breaking or | 


1509. CHARLES HENRY THURNHAM, Chichester Villas, Kilburn, Middlesex, | 


** Improvements in the construction and application of certain mechanical 
arrangements to be adapted as a self-acting and ink-supplying writing appa- 
ratus and fountain pen.” 

1511. WILLIAM FREDERICK HENSON, New Cavendish-street, London, “An 
improvement in rails for railways.” 

1513. ANDREW BARCLAY, Kilmarnock, Ayrshire, N.B., “ Improvements in 
apparatus for injecting and ejecting liquids and fluids.”— 21st May, 1867 

1517. DANIEL ADAMSON, Manchester, * Improvements in furnaces for heating 
the air stoves of blast furnaces and for other purposes, and in utilising the 
products of combustion from such stoves.” 

1519. JOHN CAKTLAND, Birmingham, and HENRY BOLD, Longton, Stafford- 
shire, * Improvements in ornamenting certain kinds of bowls of castors for 
furniture.” 

1521. WILLIAM JEREMIAH MURPHY, Cork, Ireland, ‘‘ Improvements in 
breech-loading fire-arms and cartridges.” 

1523. WILLIAM BROOKES, Chancery-lane, London. “ An improved lubricator.” 
— A communication from Edwin Faull, Maldon, Victoria. 

1525. JOSEPH MEYERS KAUFMANN, Glasgow, Lanarkshire, N.B., “ An im- 
proved means or apparatus to be used for travelling throagh the atmosphere 
and on land and water, part of which apparatus is equally applicable to other 
purposes.” 

1527. ANTOINE MARTIN, Nantes, France, “ Improvements in preserving grain, 
and in the construction of granaries to contain the same.” 

1529. EBENEZER WILLIAM HUGHES, Queen-square, Westminster, and THOMAS 
HOWARD HEAD, Dowgate-hill, London, ** Improvements in rotary engines 
and pumps."—22nd May, 1867. 

1530. FREDERIOK HARDWICK JOHNSON, Grafton-street, Soho, London, “ Im- 
provements in gas blow pipes, and in blow pipe torches or flames.” 

1531. MEINRAD THEILER, sen, RICHARD THEILER, and MEINRAD THEILER, 
jun., Barnsbary-road, Islington, London, “Improvements in telegraphic in- 
struments and electric clocks.” 

1535. EDWARD HOWELL and THOMAS HARDY, Poole, Dorsetshire, ‘‘ Improve- 
ments in turnip or root-cutting machines.” 


1864 
1477. WILLIAM DAWES, Ridge-terrace, Leeds, Yorkshire, “ Organs, &c."—1ih 


June, 'S 


Sid, 
93. RoBERT WIL SON, Edint ” ces.” — 
generating steam, and for other similar or analogous purposes.”—16th May, | 1493. ROBERT WILLIAM THOMSON, Edinburgh, * Dividing hard substan 


—l6th June, \564 

EDMOND OPE, Clonmel, Ireland, “ Breech-loading fire-arms.”—l4th 
June, 1854, 

1480. FRANCOIS ANTOINE EDMOND GUIRONNET DE MASSAS, Hoxton, Middle- 
sex, “* Treating cotton seeds.”—15th June, 1864. 

1504. RUDOLPH BODMER, Newport, Monmouthshire, and LOUIS RUDOLPH 
BopM&R, Thavies’ Inn, London, “ Machinery for manufacturing artificial 
stone, also applicable for preparing, moulding, and compressing clay, &c."— 
16th June, 1864. 

1522. SAMUEL GEORGE HEWITT, West Cowes, Isle of Wight, “ Sails.”—200 
June, 1864. 

1517. EDWARD MOUNIER BOXER, Royal Arsenal, Woolwich, Kent, ‘‘ Pro- 
jectiles.”—Isth June, 1864. 





Patents on which the Stamp Duty of £100 has been Paid. 

1455. ISAAC WHITESMITH and JAMES STEVEN, Glasgow, Lanarkshire, N.B., 
* Looms.” —14th June, 1860. 

1466. MYER MYERS, MAURICE MYERS, and WILLIAM HILL, Birmingham, 
“ Holders and connectors for holding papers and fancy wares exposed for 
sale or for private use.”—16th June, 1860. 


——— 


Notices of Intention to Proceed with Patents. 

320. THOMAS CRAVEN, Leeds, Yorkshire, “An improvement in spinning 
frames.” —5th February, 1867. 

329. JOHN FOXLEY, Stony Stratford, Buckinghamshire, “ Improvements ia 
bricks, whereby to facilitate the attachment or fastening of anything to walis 
of such bricks, or in which such bricks are inserted.” 

331. CLINTON EDGCUMBE BROOMAN, Fileet-street, London, “ A new method of 
manufacturing and applying artificial pearls or beads.”—A communication 
from Emmanuel Meyer, Paris. 

335. WILLIAM R1IGG, Cannon-street, London, “Improvements in means or 
apparatus employed for securing oil or other liquids in cans and other vessels, 
which improvements also facilitate the drawing off of such liquids from the 
vessels in which they are contained.” 

338. ANDREW BETTS BROWN, Wandsworth-road, Sarrey, “‘ Improvements in 
drilling machines.” 

339. WILLIAM PRANGLEY, Salisbury, Wiltshire, “‘ Imp in app 
employed in athletic exercises.”—6th February, 1867. 

343. WILLIAM GEORGE BEATTIE, South Bank, Surbiton, Surrey, “ Improve- 
ments in slide valves.” 

347. WILLIAM THOMAS CARRINGTON, Perth, N.B., “An improved steam 
roller, »lso applicable as a traction engine and portable engine.” 

350. FREDERICK CHRISTOPHER LEADER, Opera Colonnade, Haymarket, London, 
** Improvements in Venetian blinds.” 

353. WILLIAM CONISBEE, Herbert’s-buildings, Waterloo-road, Surrey, ‘‘ Im- 
proved means of securing, fastening, or * locking up’ type and other printing 
surfaces in ‘chases’ for printing purposes. and of securing what are known 
as * formes’ upon the printing tables.”—7th February, 1867. 

360. THOMAS SIBLEY, Ashton-under-Lyne, L e, “ Imp in 
the construction of machines for washing and churning.” 

265. THOMAS GILL, Summer Bridge, near Ripley, Yorkshire, “ Improvements 
in twisting or doubling frames for yarns.”—8ih February, 1867. 

368, RICHARD HAWORTH and JOHN WELLINGTON WELCH, Manchester, 
‘*Improvements in machinery for sizeing, dressing, and beaming yarn and 
thread.” 

369. GEORGE DAWSs, Penge, Surrey, “ Imp’ its in hinery or appara- 
tus for opening, closing, locking. and unlocking cart and other gates on rail- 
way level crossings, together with signals in connection therewith.” 

376. ROBERT JAMES, Poole, Dorsetshire, “* Improvements in steam boilers.”’ 

377. CHARLES WILLIAM DICKSON, Wickham Market, Suffolk, ** Improvements 
in mounting wheels on axles, the same being specially applicable to railway 
wheels.” —9th February, 1867. 

383. GEORGE HvGH KIDD, Merrion-square, Dublin, “ Improvements in appsa- 
ratus for regulating the supply of water to cisterns, and for preventing the 
bursting of water pipes.”—1lth February, 1867. 

391. Sir JAMES YOUNG SIMPSON, Bart., Queen-street, Edinburgh, “ Improve- 
ments in the utilising of mineral and other oils fur the production of heat 
and for illuminating purposes.” 

397 HENRY HOULDSWORTH GRIERSON, Manchester, and JOHN MCELROY, 
Sale, Cheshire, “ Improvements in governors for steam and other motive 
power engines.”—12th February, 1867. 

399. ALEXANDER JOHN PATERSON, Edinbargh, ‘‘ Improvements in fire-arms, 














1537. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, “ Imp: in 
kilns or furnaces particularly applicable for burning plaster of Paris."—A 
communication from Paul Louis Daviau, Puteaux, France. 

1539. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
feed-water arrangement for the tenders or water tanks of locomotive en- 
gines.”—A communication from Charles Schau, Neustadt, Austria.—23rd May, 
1867 


1541. HENRY BLACKHAM, Wolverhampton, Staffordshire, “ Improvements in 
the manufacture of spectacle frames.” 

1543. CLEMENT MARTIN, H smith, 
Battersea, Surrey, “ Lmprovements in railway buffers.” 

1545. GEORGE MILES WELLS, Aldermanbury, London, “Improvements in 
apparatus to be employed in the manufacture of boots and shoes.” 

1541. ALEXANDER MELVILLE CLARK. Chancery-lane, London, ‘‘ Improve- 
ments in steam generators.”—A communication from Richard Joseph Munn, 
Savannah, Chatham, Georgia, U 8. 

1549. CHARLES SANDERSON, Worksop, Nottinghamshire, ‘‘ Improvements in 
the manufacture or meliing of cast steel.” 

1551. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Improvements in braiders or embroidering apparatus to be used with 
sewing machines."—A communication from Louis Morris, Broadway, New 
York. U.S. 

1552. JAMES MURDOCH NAPIER, York-road, Lambeth, Surrey, ** Improve- 
ments in appliances fur serving mustard.”—24th May, 1367. 

1553. JAMES SIMPSON, Hulme, Manchester, “ A new and improved arrange- 
ment of apparatus to be employed in producing photographic pictures.” 

1554. ALLEN OLDROYD, Clapton, Middiesex, “ Improvemeuts in the manufac- 
ture of tobacco and other pouches, part of such improvements being appli- 
cable to the frames cf other bags or receptacles.” 

1555. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments ia the manufacture of what are termed watered fabrics, and in appa- 
ratus connected therewith.”—A communication from César Tavernier, Boule- 
vart St. Martin, Paris. 

1557. WILLIAM RYLAND, Birmingham, ‘‘ An improvement or improvements 
in teapots, coffeepots, and other ves<els,” 

1558. WILLIAM DUTTON. Wins‘ord, Cheshire, “ Improvements in constracting 
furnaces for heating salt pans and for other purposes.” 

159. WILLIAM PRICE STRUVE, Cwm Avon, Taibach, South Wales, “ Improve- 
ments in furnaces for calcining copper ores and other ores and metals.” — 25¢h 
May 1867. 


and JAMES GRINT, 





1560. HENRY BERNOULLI BARLOW, Manchester, “ Improvements in apparatus } 


for coupiing pipes.”"—A communication from John Baptist Mette, jun., and 
Julius Bigot-Renaux, Rue St. Sébast Paris. 


1561. HERBERT FROS™, sen., and HERBERT FROST, jun., Manchester, “ Im- 
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rdnance, and proj " 

402. WILLIAM EDWARD GEDGE, We'lington-street, Strani, London, ** Certain 
improvements in steam boilers or generators.”—A communication from John 
Lochhead and Charles Arthur Mathieu, San Francisco, California. 

405. SAMUEL DWIGHT MACK, New York, U.S., “ Imp in hinery 
for cleaning wheat at jJother grain.” 

406. WILLIAM JONES, 1 \verpool-street, King's Cross, London, “‘ Improvements 
in lamps.” 

408. SAMUEL OSBORNE Castle-street, Falcon-square, London, “ Improvements 
in the manufacture of stays, corsets, and riding belts, and other similar 
articles.”—13th Fe! ruary, 1867. 

410. JOHN THOMPSON, Ardwick, Manchester, “ Imp in hinery 
for cutting and r ,lishing metals.” —14th February, i867. 

419. RICHARD GEORGE, Bridge-street, Ki/burn, Middlesex, “ Improvements in 
cinder and other shovels.” 

427. THOMAS WILLIAM NICHOLSON, Bell-yard, Gracechurch-street, London, 
** Improvements in an adaptation of cylinder printing machines to the 
double purpose o: letter press and lithography, also a new mode of damping 
litho stones, and a new mode of registering and pointing in such machines.” 

428. JAMES FERRABEE, Brimscombe Port Mills, near Stroud, Gloucester- 
shire, ** proved machinery for feeding carding engines."—15th February, 
1867 

430 , EDWARD LORD, Todmorden, Yorkshire, ‘* Certain improvements in looms 
for weaving.”— 16th February, 1867. 

441. Coant ARTHUR DILLON, Boulevert St. Martin, Paris, “ Improvements 
in apparatus for raising stranded and sunken vessels.”—18th February, 
1867. 

444, CHARLES WENNER, Horwich, Lancashire, “Certain improvements in 
apparatus for preventing down draught in chimneys, which may also be 
applied for the parpose of ventilation.”—19th February, 1847. 

75. JOHN WEEMS, Johnstone, and THOMAS ROBERTSON, K -nnishead, Ren- 
frewshire, N.B.,* Improvements in motive power engines.”"—21st February, 
1867. 

516. JOHN ALISON, Brightlands, Reigate, Surrey, *‘ Improvements in steam 
boilers.” —25th February, 1867. 

523. EDWARD FUNNELL, East-street, Brighton, Sussex, ‘* An alarum for the 
use of railways ” 

525. GEORGE YOUNG, Grangemouth, Stirling, N.B., “ Certain improvements in 
lamps ” 

530. ALFRED VINCENT NEWTON, Chancery-lane, London, *‘ Improvements in 
fastenings for driving and other belts or bands.”—A communication from 
John Ashton Green, Brooklyn, New York, U.8S.—26th February, 1867. 

568. WILLIAM CLARK, Chancery-lane, Lo..don, ** Improvements in the means 
and apparatus for producing oxygen, and in the application of the same for 
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June 21, 1867. 











m ‘allurgical and other purposes.” A communication from Henri Adolphe 
Archerean Bou'evart St. Martin. Paris —28th February, 187. 

578. RENJAMIN SHEARD Elwood House, Ratley, Yorkshire, “‘ Improvements 
in steam boiler and other furnaces.” — Ist March 1867. 

672. LORENTZ TIDEN. Manchester, ‘Improvements in bearings for railway 
ax'es.”—A communication from Claes A telskold, Sweden. — 9h March, 
1867. 

711, WILLTAM TRIMBLE, Glacgow. “ Improvements in preparing flax, hemp, 
China grass forminm tenax, jate, and other vegetable fibrous substances for 
spinning. "—! th March. \*67 

$07. WILLIAM CRIGHTON Manchester, “Ce tain improvements in machinery 
or a paratus to be employed in the preparation of cotton, wool, and other 
similar fibrous materiuls."— 28h March, (867. 

1162. HENRY FA SMAN, Sovthampton-buildings, Chancery-lane, London, 
« Imp ovements in metal ties or hands for securing bal s of cotton, wool, and 
other sub tanes.”"— 2h April, 1867 

122'. JOHN CARISS, Kilburn West, Middlesex, “ Improvements in the mecha- 

nism or apparatus «employed for locking, actuating, and setting in motion 

railway points and sienals, alxo in the apparatus for segulating or governing 
the action and movement of such points and siguals in relation to each other.” 

- 27th April, 867. 

1428. JOB JOBRNSON, Brooklyn, New York, U.S., ‘* Improvements in submarine 
tongs for gathering oysters and other articles.”"—1t5th May. 1867. 

1697. HENRY ROLLE, Boston, Massachn-etts, U.S, * Au improved propeller 
for steamships and other vessels." —8¢h June, 1867. 




















All persons having an interest in opposing any one of such applications 
should ‘eave particulars tn writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


List of Specifications Published during the week endirg 
15‘h June. 1867 

2870, 44. ; 2S72, 4d. ; WST3. Is. 104. ; 2876, 3a. 10d. ; 
2879, 44. ; 2880, 4d ; 2881, 44 82, 4d.; 2888, 4d. 
2-86, 4d. 5 5 389, 4d; 2890, 4:1 
28.3, Sal. 5 N, 
2901, Si ; 
2909, 41.3 2 
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2877. Si. ; 
2N84, 4d. ; 5 
2891, 4d. ; 2892 Sd 























2911, 44 ; 2 

Sd. ; 2918, 6d. 
41. ; 2925, 10-1. ; 2926, 41.; 7, § 

2933 $+. ; 2934, Is. 8d: 


























10d.; 2953 S8d.; 2954, 41; 
2958. 6'. 59, 8d. ; 2960 4:1. ; 2961, 4). 5 
2008, 10d. ; 2972, 4d. ; 2973, 10d. ; 2975, 6d. 

*,” Specifications will be forwarded by post from the Patent-office on rece'pt 
of the amount of price and postage. Sums exceeding 5s. must be ‘emitied hy 
Post-office Order, made payable at the Post-office, 5, High Holborn, to ¥r. 
Bennet Woodcroft. Her Majesty’s Patent-office, Southampton-buildings, 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 
She following descriptions are made from Abstracts prepared expressly for TH 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 
Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Millis, Gearing, Boilers, Fittings, dc. 
298°. W. A. LYTTLE, General Post-ojice, * Steam generators.”"—Dated 15th 












November, | 6 

The patentee claims. First, so constructing steam generators for any pur- 
peses that at one time their fuel shall be burnt wih a biast—caused by 
propulsion or suction of the air—heated by the waste heat of the -m_ ke, or 
smoke and steam, and with or without spec’al increase of the pres ure by 
throttling when propelled, as describ d, whilst at another time the air cin be 
supplied to the furnace and ihe products of combustion all: wed to pass into the 
chimney by means of a draught produced in the ordinary mauner. Secondly, 
he clainsf.” the use of stearn generators, constructed in accordance with the 
specification of this invention, the several novel details therein described, 
2994. J. ERSKINE, Wigtown, *‘ Steam engines — Dated 15th November, 1856. 

This invention con-ists in ntiisng the force of the steam expended on the 
bottom: and top of the evl'nier during the up and dvwn strokes of the pis on. 
To effect this the inventor constructs the steam cylinder so that it slides and 
has a-imilar motion to the piston, but in a reverse direction. He mounts the 
cy!inder on a sliding bed. or i: su table guides or bearings, -o that it ewn travel 
easily; he connects the cylinder with one crank und the p’ston with another, 
the throw of each being hal’ the length that it would be in the ordinary 
way. The shafts connected with each crank revolve in different din ctions, 
the two cranks beng each on the opposite dead centres at the same time. The 
erank shafis may be connected together in any suitable way by toothed 
wheels, am! the two motions thereby brought into one, or they may have two 
eranks with a connecting rod. The steam and exhaust ppes are made 
telescopic wih stuffing boxes, and the travel of the cylinder works the slide 
valve.— Vot proceeded with. 


; Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, &c. 

2052. D. MURRAY, Ormskirk, Lancashire, “ Apparatus to be used for lowering 
boats.” — Dated 12th November, 13.6. 

This invention relates to the lowering of boats from steamers or ships 
when in motion, and eonsists in the general arrangement of the hocks 
attached to the slings by which the boat is attached to the tackles, 
The different parts constituttng the apparatus are arranged as follows: 
In lieu of employing a tumbler hook attached to the block—as shown and des 
ascribed in the drawings and specification of letters patent dated 10th May, 
1866, granted anto T. Thornton. as a communication from the present pa- 
tentee (No. 1574)—hooks are attached to chain slings coming up through one of 
the thwarts forward, and the stern seat aft, having small check chaiis or ropes 
atiached to the upper part of the hooks, so that when the chain slings are let 
go, the strain cormmng on the check chains capsizes the hooks. The chains reeve 
through iron pins or rollers under the thwart and stern seat, and are then led 
forward and aft to the controller, the forward chain leading aft and the after 
chaiu forward. By means of ths arrangement both ends of the boat can be 
lowered and released simultaneously. The chain is fastened or released by a 
— operated on by the rise and fall of a lever, or in any other approved 

pauner, 

2971. C. E. BROOMAN, Fleet-street. London, ** An improted method of and 
arrangement of, engine for tow'ng or hauling barges and other vessels." —A 
communtcation.— Dated \3th November, 184 

The chief object of thi~ invention is the employment of steam 1: comotives 
Upon the t wing paths of rivers and canals without any rails for the locomotive 
to run upon, The invention comprises for this purpose a system of h 1 





2956. J. BENTLEY and W. HAMPSON, Manchester “* Stretching woven fabrics 
during the processes of stiffening, sizing, drying, and finishing them.”— Dated 
12th November, 186. 

This invent on cannot be described without reference to the drawings. 


| 2962. H. and J CRAWFORD, Beith, Ayrshire, ‘ Finishing thread and yarns.” — 


Dated \'th November. 1 #6. 

This mvention has reference to improvements in that description of thread- 
finis hing machines techmeally known as the pnning machine or ‘* iron man,” 
more particularly used for stretching and glossing or poli-hirg sewmg thresd, 
in banks by twistmg or serewing them in vertical! rows upon and between 
corresponding upper revotving and lower non-revolving hooks. And the 
essential or m ina feature of the invention con-ist+ in putting on an extra inter- 
mittent tensional stra'n or pressure upon the hanks after they have received 
the compleie double twist, or curl in addition to the extra tension or we ght 
which the hanks receive constantly while giving them both the twisting and 
untwisting action of ‘he second or polishing color curl), 80 48 to act fure bly and 
draw or elongate the twist or coil at that time, and also while the upper hooks 
are i the act of being reve-sed and turned so as to uncoil the polishing screw 
or coil of the hanks, and vice versa, so as to relesse this tensional strain upon 
the hanks when and during the time the upper hooks are reversing thelr 
motion and turning so as to retwist or coil the polishing screw or coil upon the 
hanks.— Nut proceeded with. 

2967. W. S MACDONALD. Manchester,‘ Cleansing textile and other fabrics and 
materials.” — Dated 13th November, \>6%, 

The parentee ciaims the app ication and use of animal blood, either alone or 
in combination w th a minerat or metallic acid or other substances, tor scouring 
clerning. and preparing textile and other fabrics and materials, and for fixins 
colours or fabrics, and fixing and cleansing the mordanis on fabrics to be dyed 
or printed, as described. 

296%, J. HARDING, Tissington, Derby, “ Machines for doubling cotton, &e.”— 
Dated iath November, 1866, 

The patent e clams, First, supporting the cons or bobbins of yarn to be 
doub ed in balanced levers or fram: gs. in order that the distance between the 
said cops or bobbins and the nip of the roll-rs may be reduced, as described 
Second'y, the use of three or more rollers placed one above the other, as 
described. Thirdly, the improved arrangements of parts for litting the rollers 
and applying the brake, as described ; and lastly, enclosing the flyers in boxes 
or cases, as described. 

2972. W. CLARK. Chancery-lane, London. “ Treatment of fabrics or materials 
Sor the manufacture of various useful articles.” —A communwation.— Dated 
14th November, \oe6. 

This invention consis's in repairing, ornamenting, and meta'lising or 
gaivanising tabries and other materials, with a view to the production of 
various ornamental and useful articies, which, by the aid of the several 
operations of the invention, are made to resemble opcn metal work in 
apyearance. 

2978. J. WHITEHEAD, Broughton, near Manchester, ‘ Looms.”"—Dated 14th 
November, 18>. 

This invention cannot be described without reference to the drawings. 

2931. H. A. BONNEVILLE Porchester-terrace, Bayswater, “ Treating the bark of 
the mulberry tree for the production of a new fibrous substance or vegetable 
silk,” —A communication.— Dated \4th November, (66. 

Th's invention con-ists in a process to: treating the bark or rind of the yoong 
stalks of mulberry trers so as to obiain therefrom a textile product similar to 
silk in its brilhancy, to co*ton from its softre-s. and 'o linen by its strength. 
The said bark is taken off at the time when the sap rises, or by steeping the 
stalks in hot or cold water; the inventor then, first of all, takes off the outer 
coating by dipping this bark into hot water ; the bark thus cleared of its outer 
coating is next boiled in water to free it of a second green bark under the first, 
and a pellicle next to the wood. The matter which remans is of a fibrous 
description, mixed up with a gummy su stance; he submits thi- matter .o 
repeated washings to cleanse it of this gummy «ub-tanee. The fibres freed from 
this gum are fit for weaving and spinning.— Not proceeded with. 

2995. W N. ATKINSON, Craigmore, Newry, Ireland, ** Power looms.”—Dated 
15th November, \' 66 

This invention relates more particularly to power looms for weaving linen 
fabrics whereby finer cloth can be woven in a pewer loom than heretofore, 
Ac-ording to this invention it is proposed to eaploy in a linen power loom reeds 
having dents or splits composed of cane, as u-ed ina linen hunaloom, 'n hea 
of iron or steel as heretofore used m power lo.ms; it 5 ‘urther proposed to 
employ in tinen power Jooms a weigh'ed -h..ttle running on whe Is or rollers 
simi’ar to those used ‘n bard loows. The sleigh ts su-pended by perpendicular 
arm from an overhead rocking tree, in Leu of being attached to the usual sword 
arms sec red to a rocking tree at :he foot of the loom. Lt is further proposed to 
adopt such a combinat on of » echanism for driving the sleigh as shall adv it of 
the beat-up or traverse of the sleigh uver the yarn being re. ulated or varied at 
will without interfering with the cranks which gives motion to such sleigh.— 
Not proceeded with, 

2995. J. NICHOLS, Pendleton, near Manchester, * Machinery for wringing yarns.” 
— Dated \5th November, 1*65, 

This i: vention is carried out in the following manner: - For wringing 
washed, dyed, or bleached yarns the patentee attaches brackets to neur one side 
of each vat, ca-rying a revolvi: g or wring ng hook, and at the opposi € -ide 
another bracket carrying a hook which does not revolve, but can be slid or 
adjusted im th. bracket according to the length of the hank. To the sha’t of 
each revolving h vk he fixes a worm wheel gearing into and driven by a worm 
fixed on the main shaft of the machine, which shaft extends the entire length 
of the vats, and carries as may worms as there are hooks and worm wheels, 
there being at the driving end of the shaft one fast and two loose pulleys. By 
placing the shaft between two sets of vats, and using right and left-hand 
worms and worm wheels, he can work two:+et of revolving hooks with one 
main shaft, bat in either case the shaft is put in motion alternately in opposite 
directions by a strap from adriving shaft. The said strap passes over a puliey 0xed 
lo the driving shaft and over the pulleys on the main sha!t, and on its return 
paxses over a loose pu!l-y on the driving shaft, or on a counter shalt, thereby 
giving one revolving motion to wring or twist the hanks of yarn, and another re- 
verse motion tountwist them. The rod of the strap forks is connected to one arm 
of a three-armcd lever, a second rm carrying a weight, and th: third arm @ 
bow! or roller placed in connection with a cam or tappet working on a stud, 
and t» one of t: e shafts of the revolving hooks is fixed a pimon gearing into a 
tootued whee! fixed to the cam for g ving its revolving mot on. In addition to 
this cam he employs, when desire’, another cam Or tappet on a counter shaft 
revolving at a slow speed, and acting at regular periods on a lever counected by 
a lever and rods to the lever carrying the strap fork. 








Class 4.-AGRICUL'LURE.—Nonz. 





Class 5. BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

2959. J. R. CADMAN, Christophor-street. Hatton-garden, London, *' Improved 
means of forming joints between sashes, doors. drawers, and other structures, 

and the frames tn which they move or are fitted.” — Dated \2th November, \866. 
This invention con i-ts in forming joints as follows: —Around the inside of 
the frame in which a sash door, drawer, or other structure moves or is fitted, 





towing or hauling by steam or other motive agent for effecting the towing of 
barges or other vessels.— Not proceeded with. 


2984. J. CLARK, Paddington, ‘‘ Railway orakes.”— Dated \4th November, 1867+ 

This invention relates m part to the ordinary b:akes, and m part to the 
Means of applying the-ame. ‘The ot jects of the invention are Firs‘, to obtain 
the brake power from the axles or wheels of the train when in motion ; 
Secondly, to regulate the power so obtained as required; Thirdly. to introduce 
between the force applied and the brake blocks self-adjusting media for ecm- 
P: Dsating the wear of the blocks upcn the wheels ; Fourthly, to compensate or 
Prevent the jar of the carriages to wh ch brakes are fitted; and, la-tly, to im- 
Prove certain parts of the mechanism by which the ordinary brakes are 
applied. —Not proceeded with. 
ee PAGE, Adelphi, London, “ Improvements in locomotive engines and 

i” permanent ways, licable steep gradients and Alpine locomotio..” 
—JDated Ath Jeomtior, Voth. we is 

This invention consists, essentially in employing a locomotive ramning on 
broad 'ramways of stone, wood, or other muterial. such tramways being, 
if desired, roughened or serrated to afford the re quired bite. 
2998. E. HUMPHREYS. Dep'ford, “ Machin used in propelling vessels.” — 

Dated \5th November, ve z aes we 

These improvements are applicable to vessels propelled by water received 
into and forced from centrifugal or other su:table puinps, actuated by con- 
deusing steam engines on buard -uch vessels. The invention consists in so arrang- 
ing the surface condensers of such steam engines that the water, or such part 
thereot as may be desired, wh‘ch is received into and propelled from its pumping 
machinery mcj,in its passage into or from such pumping machinery, pass 
through the surface condensers of the steam engine, avd thus ecommis« the 
power req::site for causing water to flow through the surface condensers of the 
sieam engiacs employed. And in order to ensure draught to the furnaces of 
the botiers of such steam engines, the inventor applies, when required, a blow- 
ing tan on the sauce shaft as that on which the centrifugal pump is fixed.— Not 
procedecd with. 








Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fawics, dc. 

2955. G. F. FREEMAN Broughton, near Manchester, ** Compnsition applicable 

- rcllers for calico printing and to other purposes.” — Dated 12th November, 
86>. 
This new composition is formed of copper, tin, lead, and antimony in certain 
proportions, Mot proceeded with. 





the p cuts a dovetai'ed or other formed groove or recess, and in this 
groove he fits a tahe or cushion of india ru'-ber, or other suitable ylelding and 
elastic material; then upon or against the tube or cush on he fits a bead of 
ebony, metal, wood, or other suitable hard material, which projects from the 
frame like an ordinary bead, b.t can be forced inwards owing to the elasticity 
of the tube or cushion behind it. The sash door or other structure fitte in the 
frame is cut with a groove correspon ling to the bead, and the elasticity given 
to the bead by the tube or cu-hion beh nt it ‘orms an air-tight joint, and at the 
saine time prevents the sash or other structure bearing upon or rubbing the 
weod of the frame and compensates for any shrinkage in the material of the 
frame, or of the sash or other structure. 

2965. G. WHITEHEAD, Liverpool, “* Chimney tops or cowls.”— Dated 13th Novem- 

ber, 1866. 

This improved chimney top or cowl is made by preference in two parts, one 
fittinz over the other. The inner portion or part is made by pre‘erence of on 
octagonal shape, but it may be round, square, or of any other shape For the 
sake, however, of clearness the patentee describes it as being octagonal. the top 
being covered with a cap, and made by preference somewhat conical. The 
outer part, which fits over and rests on the inner, ix made of a shape to corre- 
spond therewith, and is open at top, terminating in a sort of crown or canopy. 
Rins are brought from the top of the cap down the ei bt corners to half way 
down, or thereahcuts, the top or cowl. In each square formed beiween the 
ribs, there are by preference three aperture-, preferably square for the smoke to 
escape, which can cither ascend or descend according as the wind may aflect 
the draught. There are cross pieces from rib to rib wh ch act as shields to pre- 
vent the action of the wind when tlowing down affecting the draught. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
2970. J. G. TONGUE, Southampton. buildings, Chancery-lane, London, * Breech- 
loading fire-arms.’ —A communication .— Dated \ sth November, \>66. 

This invention is applicabie to the conversion of muzzie-loaders into breech- 
loaders, ard consis:s in th: general arrangement and the parucular mechanism 
for replacing and retaining the closing piece in its postion, and for the con- 
trivame for withdrawing the exploded cartruige case, The mechanisin is ex- 
tremely simpie and durable, all the mechanical parts being exposed to view, 80 
that they can be readily examined and cleaned wien required, ‘There is but 
one spring in the combination, the breaking of which does not render the arm 
unserviceable. The co. per cart idge employed, asin the Amercan system, 
cannot explode before the closing of the breech is effected. The lo k, in the 
case of al.ered guns on this principle, can be retained, and only requires a slight 
alieration of the hammer, consequ utly the cost of converting a muzzle a 














breevh-loader is very trifling. The barrel ts screwed into a suitably-formeg 
breech-pi. ce, which is substituted for theordinary breech-piece. The closing of 
the brecch end is effected by a hinged block which turns over on the barrel upon 
a pin or axis on the front end of the breech-piece. When the breech end ig 
closed. the hinge ‘ block is kept in position by a lever carried thereby, which 
lever is se formed as to interlock with projections formed on the breech-piece, 
and thus hold it securely in position when the parts are closed. The lever is 
le: into a recess in the breech-piece, aud moves on an uxis, its movement being 
limited on one side by a stop and on the o her by the upper part of the recess, 
When the breech is closed the axis of the lever ts below a tine or plane pa sing 
through the axis on whi h the breeeh-piece turns and through the projecti vug 
thereon, which secure it in po-ition. and as the exterior sur aces of the projec. 
tiona on the breech-pivce are curved, tt is impossible to move the breech-piesg 
upon its axis betore the lockiw lever is lifted, consequently the recoil ca hot 
disturb the parts which close the breech, Tae locking lover is furn‘shed with 
a thomb-piece for the purpose of lifting anc opening the bree-h. By raising 
and turning the lever and breech-plece over on to the barrel the end of a 
spring or a stop is brought in contact with a projection on a lever or extractor 
which is ca ried by and moves on the axis of ihe breech piece, 80 as to wih. 
draw the exploded cartridge case ; should the spring happen to breck the stop 
or shoulder will stil act to partially withdraw the cartridge. The hammer of 
the block is arranged so as to -tiike a pin or bolt carried hy the re@ch -piece, 
the other end of ih» pin being arranged tostrise and thus exp!ode the cartri igo, 
The parts are so arranged that the hammer cannot strike the exp ding pin or 
bolt antl the breech-piece is perfectly closed. The breech. piece can be removed 
for the purpo-e of cleaning the barrel by simply removing the screw or ax!s on 
which it turns.—Not proceeded with, 

2994. F.C. HODGES Florence-street, Islington, ** Breech-loading fire arms.” 

Dated \5th November, (566. 

The pateniee claims constructing the cartridge ex’ ractor in break down guas 
by means of a tumbler or rock-lever arranged as described, 

2882. T. H INCE, Westminster, ** Fire-arms.”— Dated 6t.. November, 1866. 

The obj ct of this invention is to app'y or attach to fire-arios @ res to be 
used when firing, For this purp-se the inventor employs two tubes of an 
material of different diameters and of any length required, the smaller tube to 
move easily inside the larger ove, and to be about one half inch longer than 
the 'arger one. He taps the insi le of each end of the smaller tube to receive a 
screw, and he fixes a thumb-serew near one end of the larger tube to ngulare 
the distance to which the smaller tube -hall be projected or drawn. He attaches 
the upper end of the small tube to the fire-arm by means of a fork +h«pe:t juing 
screwed into the smaller 'nve, and fasiened with a bolt passing through the 
nose cap, or other part of the atock or band, or fastened with a ring Krasping 
the barrel or the stock and barrel, or fastened by means of a ring or ry gs 
screwed into the stock or barrel of the fire-arm; but he prefers the way fing 
above described of fastening the same. This joint is mude so as to allow the 
tubes which are to fourm the ret to swing easily upon it, The lower end of 
the smaller tube receives a cleaner screwed in thereto, so that this tube may 
be used as a cleaning rod. He places the larcer out-ide the sma'ler tube, and 
provides suitable means to prevent the larger tube from coming en'trety off the 
sina'ler one, while itis at the ‘ame time atle to move e sily ap and down, and 
can be secured at any position by a set screw, The cleaner when serewed in 
ove way closes tire end of the smaller tube. and when screwed in the opposite 
way it can be used as a cleaner. When the res’ is in use the outer end of the 
larger tube rests on the xround, and the rest cun be fixed to any length by the 
set screw above mentioned, according to the elevation that is required for the 
fire-arm for the distanve at which the soltier is aiming. When the rest is not 
in use it is shat up ag inst the stock of the fire-arm, and secured by a spring 
or retaining instrument placed at or near the trigger guard.—Nol procweded 
with, 











Class 7.—FURNITURE AND CLOTHING 
Including Cooking Utensi!s, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manujactured Articles of Dress, &c. 

2958. A. V. NEWTON, Chancery-lane, London, ** Coal oil lamps.” —A communi- 

cation — Dated ith November, '*06 
This inven'ion cannot be descrived without referene to the drawings. 
2963. T. MOLINEUX, Manchester, ** Pianofortes.”—Dated 13th November. 1866, 
this invention has for its object improvements it the bick or f ane work of 
pianofortes, techn cally called “* bracings,” and is 





ipplicrle to both upright 
and horizontal pianotortes, and the invention con ists im the application of T or 
L tren burs, which the inventor call« ** tensive bars,” to the hacks of the 
bracings. «hich sad bracings are grooved or oluerwixe prepared for that pur- 
pose, and the bars are secured to the bracings by mean: of screws or bolts 
inserted at each end, or in any other suitable manner, - Vot proceeded with. 

2964. L. BRIERLEY. Birmiagham, ‘Metallic bedsteads, 

Dated 3th November, \86", 

This inven ion has for ‘ts obj ct to facilitate the *xing and tightening of the 
cloth or other textile sick ng of the b d, cot, or couch. The patentee describes 
his invention in connection with a meiallc bedstead Instead of making 
the framing of the bedstead of angle iron, as is usual im meraliic hed- 
steads, he makes the framing of cylindrical bars or of tubing. This tubing 
on one of the sides of the bedstead, and «t the top and bottom or ens of 
the bedstead, is connected with the pillars of the bedstead by corver 
blocks and «-vetails in the usual manner; the tubing at the other sid> o” the 
bedstead is connected to the pitiar< by means of tubular sockets on the | illars, 
in which sockets the en's of the tube envage, 80 a3 to permit of a rotary 
motion of the ssid tube. He calls this t bular side of the bedstead the rotating 
tube or side. The sack'ng is connected to the three fixed sides of the framing 
by means of hem: in the sacking, through which hems the three fixed tubes are 
passed, The -ack ng is fixed to the rotating tube or s de hy means of a rod to 
which "he edge « f the sacking is attached by asmall hem = Tins rod ts passed 
into the rotating tube, the sacking passing {rom the said rod through a siot 
running the whol- length of the rotating tube By turning the rotating tobe 
the sacking is coiled on the said tuhe, and thereby tightened. In order to 
effect the required motion in the rota'ing tube or s de, square or hex «onal 
nuts are fixed on or near its ends, aad by spanners or screw wrenches appl ed 
to the said nuts the required motion can be ¢ ven tothe retating tate. In order 
to fix the rotating tube or side in the position to which it has heen orought 
& sm ddl ratchet wheel has been made at i'smiddle with which aclick or paw!) sip- 
ported by the stretcher bar engages and prevents the reiurn motion of the 
ratchet wheel, 


rots, and couches.” — 





Class 8 -CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fue 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2909. G. SHAW, Burmingham, *‘ Improrements in the manufacture of coke, and 
the small coke called ‘ breezes,’ and in the manufacture of coal gas.’—A com- 
munication Dated sth November, 166 

The parenice claims crushing or reducing to powder the coal from which the 
coke or breez+s are to be manufactured, and nvxing with the powdered coal, 
lime or chalk, or other calcareous substance, which, on being heated, vields 
lime; and after exposing the coal so tre..ted to the coking process, or to decom- 
position in gas returts, quench ng the coke while at a red heat with u large 
qnantity of water, 80 ax tu remove from the coke the sulphide and phosph ute 


| of calciam formed by the combination of avy sulphur or phosphorus in the coal 





with the calcium of the lime. Secondiy, manafacturirg coal was free, or nearly 

free, from sulphur by crushing or reducing to powder the coal from whch ihe 

coal gas is to be mar::factured, and mixing with the powdered coal, lime or 
chalk or other calcareous substance which, on being heated, yields lime, and 
exposing the coal so treated to heat in the gas retorts. 

2924 W E. NEWTON, Chancery-lane, London, * Improvements in treating 
vegetable substances. chiefly applicable to the manufacture of paper pulp and 
fibres.” —A communication.— Dated 9th November \s6. 

The patentee claims the process set forth of treating vegetable sobs! ances 
which contain fibres with a solution of sulphurovs acid in water, either with 
or without the addition of sulphites heated in a close vessel miter pressure t @ 
temperature sufficient to cause it to dissvulve the intercellular or cementing 
constituents of such vegetable substances, $0 as to leave the undi-solved p riion 
in a fibrous state, suitable for the manufacture of paper pulp, ce!lulose, or fibres, 
or for other purposes according to the nature of the material employed. He 
also claims the use and appl cation of sulphites or other salts of equivalent 
chemical properties as above described, in combination with a solu in of sul- 
phurous acid in water as an agent in treating vegetable sut-tances, which con- 
tain fibres when heated th rewith in a close vessel under pre~sure to a & mpera~ 
ture su‘ficient to cause the said ucid so'ction to dissolve the intercellular or 
cementing constituent of the said vegetable substance. 

2940. N. KORSHUNOFF, Birmingham, “ Casting of malleable iron and steel.” — 
Dated \Wth November, 66. 

This invention consists in introducing in the manner hereinafter described 
in‘o the liquid metal in the puddling or other furnace used for converting cast 
ir nor steel, be vapour of nitric acid or chloric acid rich m oxygen, or their 
salts, and also the vapour of hydro-acids or other materials rich im hydrogen, 
or the salts of hydro-acid«, or mixiures of the said acid vapour, ei her alone oc 
combined with a blast of a'r; or quid hydre-carbon in a state of vapour way 
b+ introduced into the Iquid metal. By the introduction of the oxidising 
gaseous hquid or solid compound the aecarbonsation of the inn and the 
oxidation of siliceous mat‘ers in the iron are promoted, When hvtro acids or 
materials rich in hydrogen, or the salts 0 hydro-acids, are passed through the 
melted metal, they are decompo ed, and at the moment of #e° ™p sition, or 
wh: n the e!ements are m a nascent state, they act upon the metal and mprove 
its quality. ‘The quantity of acid of sult employed wil depend upon the com- 
position of the irow acted upon, 

2947. G CRAWSHAY, Gateshead-cn- Tyne, and 4 
* Improvements in the treatment 07 scoria or slag 0° copper ores 6 
Srom other ores containing trom, in order to extract the iron therefrom, 
tn vefining pig ur cust t-on lo improve the quality of wrought or cast tron. 
Dated \\ th November, \66 

This invention consists in the meliing of slag or scoria with pig or cast iron, 
in c. mbination with clay fur the flux, and lime or limestone, so as to ex ract 
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the iron from such cinder or slag, and for the better refining such ‘ron, omitting 
the lime or limestone if desirable, thereby showing that, as iron in smelting 
with lime fluxes, will take up lime in its composition, and that such hme 
greatly deteriorates the iron, so with pig or cast irun, by being melted again in 
the clay flux without lime be deprived of its time, and will take up in its stead 
a portion of aluminum. 


Class 9.—_ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, de. 
9977. E J PAYNe Birmingham, “ Authenticating or confirming telegraphi- 
despatches.” — A communication.— Dated 14th November, \»v6. d 
This invention reiates to a meibod of authenticating telegrams by the addi- 
tion of certain letters, by preference three, to each tel gram. These letters are 
so arranged as to give a diferent combination for every day in a period of six 
months. Attached to each combination is a number, ranging from | to 153, which 
pumbers are arranged in any desir d order opposite the days of the month 
Confilential agents supplied with thia table are enabled at once to ascertain 
whether the tewgrams they receive are forwarded by the correspondent in 
possession of the counterpart table ur key. —N_t proceeded with, 


Cle ss 10.—MISCELLANEOUS. 
Including all Specifications net found urder the preceding heads. 

2856. J. CHUBB, St. Paul's Churchyard, and W. UW. CHALK, Alpha-street, 
Peckham,” ron safes and strong rooms *—Dated rd November, ior, 

The paten ee clain-, First, the arranging the bo'ts by which the door is 
gecured to move in a diag nal or inclined direction, whereby the bolts are caused 
to hold the doortrame to the door, as describe !. Secondiy. the u e of iron of an 
L-form in section for the door f ames of safes in such Manner that «ne limb of 
the L-iron is couse to overlap the edges of the plating of the safe, as described. 
Thirdly, the use of bridge or trough iron to strengthen the door frames of safes 
aud to receive the diagonal b lis, a3 describe d. 

2861. M. CHAMBERLAIN, Camberwell, ** Manufacture of brushes and brush 
surfaces composed of india-rubser, gutta-percha, dc.” — Dated 3rd November, 
loe6. 

in manu‘actaring brushes of india-rubber according to the first of these 
improvements the patentee prepares the india-rubber with compounds of 
sulphur an‘ other ma_-erials. so that when treated chemical y, or subjected to 
beat, as is well understood, it will become permanently hard and suitable for 
the backs of the brushes made accord ng to this part of the improvements, 
The india-ruvber compound is first rolled into sheets, from «hich the forms of 
the stocks and backs and handles of the brushes are cut by means of cutters of 
corresponding or e:ber -vitabie shape. Upon the fur . so prepared he mounts 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

IgonMASTERS’ Reports OF YESTERDAY: Very Little Improvement : 
Great Demand for Edge Tools: Prospects of the Demand for 
Iron on Foreign Account—Pic Iron: Purchases Postponed - 
Ironstone: Prices Firm—Factory Acts Extension: Wo 
Evidence to be Taken: Memorial from the Wolverhampton 
Chamber of Commerce: Complaints of the Ironmasters—Coa. 
Trape: The Local Demand: Prices Keeping Up—Stnk1nGs FOR 
Coat ABANDONED: Heavy Sums Expended: The Operations 
Described. Visited by the Incorporated Association of Mine 
Agents and Colliery Proprietors --HARDWARE TRADES: General 
Remarks: Birmingham, Wolverhampton, Bilston, Willenhall, 
Wednesfield, Wednesbury, Darlaston, Walsall—Few MEN ONLY 
GOING TO THE Paris EXHLBITION—OPENING OF AN EXHIBITION 
IN CovVENTRY —THE DaRLasTON IRON AND SteEL COMPANY AND 
THE TrucK Act: Conjfirmatiun of the Penalty. 

To-pay ( !hursday) the ironmasters have reported trade as scarcely 

improved. The holidays of last week, which had been expected to 

result in a slight accumulation of orders, have had that result, 
to the smallest possible extent, even in the most favoured cases ; 
and other firms are no better off. The demand on home account 
has, in some instances, fallen off; but there is a better demand 
this week on export account. India and Northern America are 
the best markets. For the former country, specifications are 
coming in from London merchants, and for America, from those 
in Liverpool, without there being much trade direct. For these 
two markets, also, there is quite a heavy demand for edge-tools, 
such as pickaxes and hoes ; and the Indian requirements in this re- 
spect were never more encouraging. The articles are such as are used 
there in the cultivation of the land for general purposes, and not so 
much in the growth of cotton, though for that purpose also there 
is a better inquiry than usual. On Northern America account 
however, the goods are intended to be used in the cotton fields of the 

Southern States, the port of entry still being New York. The 

extension o sxilways in India is leading to an increased demand for 





(by means of suitable india rul-ber cemen') tue brush surface of 
india-rubber compounds, which, when treatea chemically, or subjected to heat 
in conjunc'ion with the back will remain phatle or permanently elastie¢, the 
amount of pliab iy and hardness in the brush surface and the back thus com- 
bined depending upon the preportion of sulphur and other materials forming 
the compounds of imtia-rubber, as is well understood. The brush surtace is 
composed of strips of sheet india-rubber compound slit or cut to 'he width desired, 
and. by preference, formed with a series of points on one or both edges thereof, 
which may be readily accomplished according to this part of the invention in 
the tollowing manner :— fhe strips of india-rubber aze formed or rolled with a 
bevelled, tapered, or wedge-sh .ped edge, so that when slit or cut out across their 
width, the edge or edges of such strips will be composed of a number of points. 
These strips are either cut up into suitable lengihs and placed side by s de, or 
they may be folded or rolled up, and then cemented «n to the torm previou-ly 
prepared for the back of the brush, as previou-ly described, the whole being 
afterwards treated chemically and suljected to a suitable degree of heat, so as 
to cure or convert the india-rubber compound to:m-ng the back into a bard 
substance, at the same time leavi'g the brurh surface (ow ng to the difference 
in the compound) comparatively sott as is well understood in the mauufacture 
of vulcanised or converted india-rubber articles. 

2953. J S. «.1SBORNE, Liverpool, “ Mariners’ and other compasses.”— Dated 3rd 

November, 1 06. 

The wbject of this invention is to protect the magnetic needle or needles in 
mariners’ and other compasses from local attractiun or influences, however 
caused or induced, and thereby to Jeave the needle or needles to point “ true 
polarity” at all times. This the paentee effects, First, by electrcity 
and apparatus of the following construction:—On or between pivots, in 
the ordinary manner, he supports or balanc:s the needle or needie and 
card; these he surrounds by a spheroidal or other suitably shaped 
vessel, open at top and bottom, made of one or more pieces of metal 
The raid vewel fs, as a whole, or in parts or segments, covered with 
insulated copper or other wire, and a current of electricity from a battery 
is passed therethroush. By this part of the invention the patentee place- 
the magnetic needle or needles under equal influences at ali times; when the 
needle or needies dips or dip, its or their cds are equidistant res,ectively 
from the upper and lower eiges of the openings in the sid vessel; and, 
Secondly, by #o-caled mechanical means he encircles or surrounds the 
neelle or needles, and »y a can or cylindrical or other suitably shaped 
metallic vessel open at the top and sometimes at the bottom. The 
thickness of the metal! is made such that local attraction will be counteracted. 
To prevent the vessel irom acquiring natural polarity, he gives to it by clock 
work, falling weights, or by other meaus, # rotary motion round a vertical 

xis, 
2866. C. E. BROOMAN, Fleet street, London, ** Puddling.”"—A communication.— 
Dated 5th November, is0b. 

This invention is based upon the combined and simultaneous action of 
mechavical power and manual labour. It consis s in imparting mechanically 
rotary olion Ou their ax s, at any desirable speed, to tools which the puddier 
at the same time directs by hand in the metal m a state of fusi-n in the fur- 


nace, 80 as to forcibly agitate the metal in all required cir cious. The ends | 
of the tools which enter the metal may be of any desrabie forms—round, 
square, flat, oval, or eccentric - and arranged so a8 to agnate the metal as much 
as possible, Tue tools may be rotated eitver verticaliy, obliqueiy, or boriz n- 
tally, and from left to right, or trom right to left, or alieruaiely in bowh | 





directions. 








Water SupPLy OF THE Metroponis.—Mr. J. Bailey Denton 
has lately read a paper before the Society of Arts on the subject 
of the supply of water to the metropolis and its relation to the 
conservancy of the Thames and the demands of the water com- 
panies. The commencement of the paper was taken up by facts 
which went far to prove that the diminution of the rainfall in 
this country was of more moment than was generally believed. 
Professor Ansted shows from diagrams that have been kept for a 
period extending over fifty years that a considerable decrease in 
the amount of rain has taken place witnin that period. The 
professor when comparing the rainfall within the period from 
1814 to 1864 inclusive, states that during the first twenty-five 
years the mean annual fall was 26°69in., or 1°44in. above the 
general mean of the fifty years and that during the last twenty- 
five years the meaa fall was 23°75in., or 3in. less than the first 
twenty-five years. Speaking of land drainage the author says, 
“It extracts from the soil the water which has hitherto been 
retained to moisten the air of summer and to support our rivers. 
Thus the floods of winter and the droughts of suinmer are both 
increased, and the hygrometric condition of the atmosphere 
altered so much as to make us acknowledge that England is 
undergoing an appreciable change of climate.” The system of 
storage is strongly advocated. Noone who has critically investi- 
gated it doubts the abundance of water existing in the basin of 
the Thames, though the prevalent opinion with the general public 
is the reverse. Out cf the average mean rainfall of 26in, due to 
the Thames, basin, it requires only three-quarters of an inch of 
the surplus of winter from the whole watershed of the Thames, 
or Ijin. of rainfall from ove moiety of the watershed, to satisfy 
the whole population within it. Or, to put the matter more 
practically, as it will only be necessary to collect water for six 
months of the year, half an inch of rain falling upon an acie of 
land is sufficiont to supply two persons with thirty gallons each 
per diem for six months, and no winter passes by in which there 
does not run off to the sea, without serving any useful purpose, 
in excess of the mean summer flow of the river, at least five times 
the quantity required to meet the supply of the metropolis in the 
dry times of summer, when the river cannot fairly part with any 
portion of its volume; and this, or any portion of it, may be 
stored for compensation to the river if reservoirs were properly 
constructed for the purpose. To appreciate our present position 


plate and angle iron, with also rails, and the increasing difficulty 
of the American ironwmasters in the matter of prices is keeping up 
the demand for general descriptions of ihe finished product at a 
height quite equal to that which might be expected whilst stocks 
in that country keep so high as they now are. Relative to the 
future demand both these countries, with Russia and Canada, are 
looked to as likely to be ordering iron in this country to even a 
greater extent than now, and Russia is making heavy demands at 
this present time on railway account. 

Purchases of pigs seem to have been postponed till this day 
week at the preliminary meeting. Upon old orders large 
quantities continue to arrive from the North, the Consett furnaces 
amongst others furnishing a portion of the supply. 

Ironstone is slow of sale here excepting in respect of the very 
best qualities. Consumers are trying hard to bring down prices, 
but vendors are firm. 

Relative to the Factory Acts Extension we have to report that 
the subject continues to excite considerable interest in the minds 
of prominent embers of the trade. At a meeting of the Wolver- 
hampton Chamber of Commerce. on Friday last, the Secretary 
reported that he had received a letter from Mr. Weguelin, M.P. 
for that borough, who stated that the committee would net hear 
evidence, and suggested that it would be desirable, in q 
of that resolution, to entrust him with any memorial the Chamber 
might prepare on the subject for presentation to the committee. 
Acting on this advice, he (the Secretary) had forwarded to Mr. 
Weguclin «a memorial setting forth the resolutions adopted by the 
Chamber of Commerce, and explaining in some detail the reasons 
by which these resolutions were supported. A copy of the memo- 
rial has also been sent to the Earl of Lichfield. It is now certain 
that the committee will not receive evidence, in which case it may 
| be taken for granted that the trade are unlikely to have their claims 
fully recognised, and without powerful representations are made a 
| great injustice will be done tothe ironand hardware industries. It 
| is impossible that the principal points brought forward by the iron 
| manufacturers can be f ully understood unless witnesses are heard 

before the committee. It is hinted that the movers in the matter 
| are afraid some of their pet plans will be rudely put aside by the 
| evidence which practical men would give, and hence, being afraid 
| to meet those gentlemen, they are very anxious to settle the busi- 

ness without any more trouble. 
| Considering the depressed condition of the iron trade the demand 
for coal is fair. The New Assessments of Mines Bill, as amended in 
| committee, will be re-committed this week. It will affect the 
| extensive iron and other mines other than coal which exist in 
this district. The demand for coal for Birmingham continues 
good for the period of the year. Large quantities from Cradley 
and Old Hill district are now finding their way by means of the 
new Smethwick line to Birmingham. Prices are maintained with 
tolerable firnmess. 

Some sinking for coal of considerable importance, as affecting the 
prospects of a future supply from a particular quarter of the 
South Staffordshire coal-field, have just been abandoned. We 
speak of the Wassel Grovetrial sinking. Wassel Grove is an estate 
of about 600 acres, the property of Major Richards, and adjoins 
the delightful grounds of Hagley Park, the seat of Lord Lyttleton, 
and is about two miles from the Hagley and Stourbridge station on 
the West Midland Railway. For many years past the existence 
of the thick coal under this estate has been the subject of much 
discussion and speculation by scientifi 
about fifteen years ago a trial shaft (the upper portion of the 
present one) was commenced by Mr. G. H. Bond, but after sinking 
it about 80 yards, and boring 15 yards, it was abandoned on 
account of the great inrilux of water. One or two thin seams of 
coal were at this time passed through, but were not recognisable 
with any known beds of the other portion of the coal-field. About 
five years ago Mr. George Elliott, an eminent mining engineer and 











western edge of the estate to a depth of 189 yards 2ft., and at a 
depth of 175} yards eame upon 37ft. thick of alternating but very 
thin layers of coal and bat, which was set down to be the repre- 
sentative of the thick coal, but was considered very doubtful as to 
quality. Mr. Elliott, after expending about £1500 in putting 
down this bore bole, declined to proceed with any sinking, where- 
upon Mr. George Pell took a lease of the estate, and procveded to 
deepen the trial shaft commenced by Mr. Bond, and after a time 
the lease was transferred to Messrs. Crampton and Co., eminent 
railway contractors, who have expended about £12,000 in con- 
tinuing the search, and it is to be greatly regretted without the 
least hopes of finding any ‘* black diamonds” worth working at all, 
or indeed any other mineral, either ironstone or fire clay. Before the 
works were closed an opportunity was afforded to the Incorporated 
Association of Mine Azents to explore the headway, which has 
been driven to the distance of 500 yards from the pit shaft. 
Availing themselves of the opportunity, as many as thirty mine 
agents and coal masters descended the pit on Monday. The pre- 
sent trial shaft is sunk to a total depth of ey! open The upper 
fifty or sixty yards of this shaft goes through the greenish yellow 
ist which appear at Hales Owen, then into variegated 





it should be understood that the water companies are 
the unexampled practice of abstracting from the Thames 60,000,000 
. gallons Gaily, which may be increased to 100,000,000, indepen- 
- of what is now desired to be taken by the East London 
ater en without any compensation whatever, although 

s' 


it is acknowle ed that the volume of the river (which should 
always be maintained, if possible, at a standard flow, say of 450 
millions of gallons per diem) is sometimes reduced, in dry 
en, after the companies have abstracted their supplies, to 
tom 300 to 350 millions of gallons. The remainder of the paper 
treats of the sewage question, but want of space prevents us 


from further abstracting. 


maris, then into blue shales, and at 165 yards there are about 25ft. 
of thin layers of coal, carbonaceous shales, and fire clay alternating, 
which are supposed to represent the beds of thick coal in their 
attenuated and altered form, and it is in these beds of coal and 
black shales that the exploring headway has been driven for 500 
yards across the middle of the estate towards the productive por- 
tion of the coal-field. At about fifty yards below these dark beds 
occur red and purple micaceous sandstone, which are thought may 
be the representatives of the old red sandstone, below which is a 
singular pebble bed 15ft. thick, unlike anything in the true coal 
ameasures of South Staffordshire, containing a large trunk of 








and practical men, and ! 


coal proprietor of the North of England, bored on the nur: - | 








silicified wood, and, at a depth of 247 yards occur 5} yards of 
grayish mi dst =f alternating with their bands of 
impure limestone, containing lingula cornea in great abundance, 
remains of pteregolus (including claw or pincers found by Mr. 
Charles Ketley), spines of ceratrocaris. These reimains clearly 
— to the latter being a proportion of the Upper Ludlow 
Silurian) rocks, probably the Downton beds. None of these fossils 
have ever been found in the South Staffordshire coal-field, but are 
to be found in great abundance in the Upper Ludlow formation 
near Ludlow. The Lower Ludlow or Amesty limestone crops out 
at the Hayes, about 1} miles north-west of Wassel Giove. It has 
therefore b hopel Pp 1 with the sinking for coal 
any farther. The headway before referred to was then driven out 
of the side of the shaft at 155 yards from the surface, and it has 
now reached to a point under the lawn in front of Wassel Grove 
House, for a total len of 500 yards. It is nearly level and 
crosses, only one fault being an upthrow north of about 1bft. at 
400 yards from the pit shaft. The headway is about 5ft. high, 
and trial holes have been stamped up and down at different 
points along the headway for 20ft. to 25ft., only, however, ~ 
to discover the same unproductive measures as were suak 
through in the shaft. The whole thickness of 20ft. to 2oft. 
being little else but a mass of indurated mud and fire clay, with 
here and there variable beds of coal, a few inches in thickness, 
with no regularity of deposit or parallelism of the beds. Speci- 
mens of the whole of the sinking have been presented to 
the Dudley and Midland Geographical Society, where they will 
~ cope for inspection, together with the plans, sections, and 
088118, 

Again we have to report great quietude in the hardware trade of 
this district, The general opinion is that business has become 
duller during the last fortnight. Manufacturers are very eagerly 
seeking after orders, but those arriving are very small, and except- 
ing among the gun makers no branch of any importance has 
scarcely a week’s work beforehand. The foreign market is 
reported not quite so bad. The projected railways for India and 
Canada will, it is expected, increase the dewand for bridges, 
girders, rails, nuts, screw bolts, and other descriptions of railway 
ironwork so largely manufactured in this district. 

There is nothing favourable to report with respect to the 
trade of Birmingham ; languor being experienced, both on home 
and foreign account. Seasons of dulness have often come over the 
market, but bad trade for so long a time has probably never 
before been experienced. The foreign trade is much like the 
home trade. The continental trade is dull ; there is little doing 
on account of Canada, and the United States is not taking any- 
thing like the average amount of goods. For Australia and South 
America the trade is good only in edge tools; the former country 
taking the very best and the last the very cheapest goods ; and it 
is a source of disappointment that every year the rage is for 
cheaper articles for all countries but those inhabited by the 
English speaking people. 

Amongst the ironf jap of Wolverhampton 
the inquiry for kitchen ware, and “‘season goods ” is limited, and 
the brass foundry branches are not active. the lock trade con- 
tinues depressed, with the exception of the Co-operative Fine 
Plate Lock Association, which continues its operations with 
tolerable success. The hinge makers have received a few orders 
for Scotch T and X garnet hinges, but the general condition of this 
department is unsatisfactory. Prices continue about the same. 
A few East Indian orders have been received for iron nails and 
builders’ hardware, and the United States’ demand for tin plate, 
has been tolerably well sustained. 

The Bilston japanners and tray makers are only moderately 
rar either for homeor export. The affairs of Mesars. Beard 
and Thomas continue to be investigated, but it is believed that 
they do not improve, as the inquiries is proceede: with. 

The lock trade of Willenhall, generally, is quieter than last re- 
pe Some little is being done in mn and door and trunk 
ocks for South America. The inquiries for rim, dead, drawback, 
and mortice locks is depressed in most branches, and the demand 
for bolts and currycombs is also quiet. 

e Wednesfield t kers are employed but little more than 
half time. The keymakers are not busy, and less activity is per- 
ceivable in the iron chest, till, and cupboard lock trades of Short 
Heath and New Invention. 

The nut and screw bolt trades of Darlasten are yet quiet. The 
heavy hardware makers are not very busy, and in some instances 
the number of workpeople have been reduced. The Paveat Shaft 
and Axle-tree Company are busier than last reported. 

Trade is anything but satisfactory in Wednesbury. Some of the 
heavy hardware makers have been compelled to discharge sowie of 
their workpeople, in consequence of the stagnation in the market. 
A little more is doing in the railway wheel and axle branches for 
East India and the colonies, and the irontounders are experiencing 
a little better demand. There is a good inquiry for certain 
machinery for the United States, Chili, and the Mediterranean 
markets, and purchasers of gun-locks come forward wore freely. 

The trade of Walsall remains as nearly as possible in the sume 
state as last reported. 

We hear of very little being done in the way of sending men to 
the Paris Exhibition. Amongst the few masters who have already 
made arrangements to send out sections of their meu are the firm 
of Wm. Edwards and Son, edge tool manufacturers, Wolverhamp- 
ton. They are to go out in connection with the association which 
Mr. Layard has diligently promoted. 

On Wednesday an Exhibition of Art and Industry, was opened 
in Coventry with an address by the Earl Granville. 

Also on Wednesday the point raised on behalf of the Darlaston 
Steel and Iron Company, that being an incorporated cumpany they 
could not be sued under the Truck Act, was disallowed by the sti- 
pendary of South Staffordshire, andthe fine of £10 and costs im- 
posed, at the same time ‘‘a case” was refused. 


Wuat 1s a “Preyum —The unscientific public, as repre- 
sented by the press and the lawyers, seem to be in a dreadful 
state of confusion as vo the question—simple enough after all— 
really involved in the multitudinous Bovill cases. The Times 
(June 15th, p. 10) speaks of ‘‘the use of the blast to the greatest 
advantage, by causing it to remove the plenum.” (!) The Standard 
(June 15th) talks of the “‘long wooden tubes passed from the 
plenum, OR hollow chamber (!), in which the stones rotated.” 
{n this respect the venerable Standard fraternises (or sororizes) 
with the respected Lord Romilly, the Master of the Rolls, who, in 
his judgment in the case of Boyill w. Goodier (sixth paragraph) 
talks of driving “‘ the dusty air from the plenum into the escape 
pipe.” (!) The only daily paper in which the case is reported with- 
out such gross blunders is the Daily News. 

THe Royat Train on THE LONDON aND NorTH WESTERN 
RatLway.—The train by which her Majesty returned from Secot- 
land, may be regarded asa model of itskind. Many improvemeuts 
have been wade under the a norma of Mr. Martin, the telegraph 
superintendent of the North-Western line. By means of an elec- 
trical apparatus communication can be made with the guard by 
pulling a lever or handle fixed in each compartment of the royal 
saloons and other carriages. The effect of this is to ring the bell 
in the van next the engine and also the bell in the van at the reor 
of the train. Each guard can communicate with the other by de- 
pressing for a moment a brass key engraved ‘* Van bell,” and with 
the engine-driver by depressing the keys engraved **Stop instantly ” 
or ‘Stop at the next signal station.” If the bell was rung it would 
be the duty of the guards to apply their breaks and to signal to 
the driver by depressing ewe engraved ‘‘Stop instantly,” and 





A 











keep it permanently depressed (by inserting the peg) until the train 
had been brought to astand the cau eof the alarm ascertained. 
Upon the signal “‘ Stop instantly ” being indicated by the galyauo- 
meter upon the engine, the driver is instructed to respond to the 
guard by a short whistle, and immediately bring the royal train 
to a stand. 
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WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 





THe IRON TraDE: No Material Change: The Railway Com- 
panies; The Russian and Eastern Markets : American Purchases 
Slacking: Pig Iron—Tue Coat TRADE-—POWELL’s DUFFRYN 
Coat Company (Limirep)—THE Dytais CoaL AND IRon Com- 
PANY (LIMITED) : Order for, Winding-up—TuE TREDEGAR IRON- 
woRKS : Change of Proprietorship—SHACKLEFORD, ForRD, AND 


Company (LimireD): Circular to the Shareholders -Two CoL- 
LIERY EXPLosions— THE WELSH COAST SECTION OF THE CAM- 
BRIAN RAlLWAYs. 
THERE is very little new to report in connection with the iron 
trade, and employment at the various works keeps about the same. 
Home transactions are few in number, and chiefly confined to the 
miscellaneous qualities. The railway companies are gradually 
emerging from their difficulties, and indep tly of the infil 
this will have on the inquiry for rails the wagon and railway 
carriage building companies will soon come in for larger supplies. 
Tolerably good customers are the Russian markets, and business 
promises to improve with the East. To a small extent buyers on 
American account have slackened their purchases; but taking into 
consideration the large shipments for the last four months this is 
not to be wondered at. Cold blast pig of repute is in fair request. 
Merchants ar; by no means satisfied with the state of things 
relating to the steam coal trade, and although the May returns 
were upon the whole favourable, the demand has not improved to 
the extent the exports led many to believe. The ruling prices, 
varying according to quality, free on board, may be said to be 





10s. 6d. or 12s, per ton; and where contracts exist since last year | 


these quotations are fully maintained. It is, however, a well- 
known fact that although the invoices are nominally made out at 
the figures mentioned, heavy discounts are in many instances 
taken off, which brings the net price of the coal down something 
very materially. 

A great dea! of gossip and speculation has taken place in the 
district in consequence of the late decision in the case of Powell v. 


Elliott and the Powell’s Duffryn Coal Company, but those who | 


are acquainted with the stability of the shareholders know full 
well that the rumours so freely circulated are without the slightest 
foundation. 

In the Vice-Chancellor’s Court, on Friday last, an application 
was made with reference to the Dylais Coal and Iron Company 
(Limited). 
port of a petition presented in this matter for an order to wind up 
the company. The mines of the company had become incapable 
of being worked in consequence of having been flooded, and the 
concern could not be worked. In the course of the day two peti- 
tions for similar orders were transferred from the court of Vice- 
Chancellor Sir R. Malins to this branch of the court. Mr. Lindley 
appeared for those petitioners, Mr. Freeman for the company. | 
Vice-Chancellor Stuart made one order on the three petitions to 
wind up the company, and appointed a provisional liquidator. } 

The Tredegar Ironworks are about to undergo a change of pro- | 
——. It will be remembered that about twelve months ago 

r. Samuel Homfray obtained an injunction against his co- 
partners to prevent them selling their shares without first offering 
the same to him. Such a proceeding led many to believe that Mr. 
Homfray intended buying out Mr. Forman and Mr. Fothergill, the 
other two partners, but this he has failed to do. Negotiations have 
since been going on, and the result is an arrangement by which the 
Messrs. Homfray are to retire from the concern—as the report is 
that they are to receive £16,000 per share for their eight shares. | 
Whether Messrs. Forman and Fothergill contemplate carrying on 
the works themselves or whether they intend to dispose of the 
property has not yet transpired. 

The committee appointed at the late meeting, at Cheltenham, | 
of shareholders in Shackleford, Ford, and Company (Limited), to | 
confer with the directors and bankers, with a view to the resusci- 
tation of the company with an altered name, have come to the 
following resolutions: —lst. That there ought not to be a com- 
pulsory winding up under the Court of Chancery; 2nd, that with | 
a properly devised and economical system of management | 
there is the nucleus of a good and profitable business ; 3rd, that | 
calls on the existing shares (made payable at intervals of not less 
than six months, and of not more than £1 per share) would enable 
the directors to meet the present engagements and carry on the 
business of the company; 4th, that the name and style of the 
company should be altered and the direction remodelled ; 5th, | 
that printed forms should be sent round to the shareholders for | 
them to sign, either as electing to remain in the company, subject | 
to the call of £5 per share, or to retire with the loss of the £5 per 
share already paid up on being relieved from further liability 
thereon. The shareholders have also received two forms, one of | 
which they are requested to fill up on or before Friday (to-day) | 
to enable the committee to ascertain how many would remain in 
the company. The circular urges the shareholders to continue 
their shares, or should a large number fail to do so, the proposed | 
arrangements could not be carried out, and in that case the com- 
pany would have to be wound-up under the powers of the Court | 
of Chancery, the whole of the remaining £5 per share called up, 
the valuable buildings, machinery, and stock-in-trade sold at a 
fearful sacrifice, and a large amount spent in costs and liquidation. 
But should a sufficient number remain there is every prospect of 
their being recouped at least a part of the money they have already 
paid, and they will possess property for the calls they will have to 





} 


ay. 

At the Beaufort colliery, near Penclawdd, an explosion took 

oa last week, by which two men and a boy were killed; and on | 

fonday an explosion occurred at the Mountain pit, of the 
Ysguborwen colliery, by which one man was killed and four others | 
were badly burnt. The cause of tke last-named explosion is most | 
singular. In the pit is an old working well known to be full of | 
gas, and the men were warned against going into that part of the | 
works, It appears there are rats in the pit, and in the pursuit of | 
one a workman ran beyond the prescribed limits with a naked 
light in his hand, ard the explosion was the result. 

A meeting of debenture-holders in the Welsh Coast section of 
the Cambrian Railways, has been held at Crewe, in order to take 
into consideration a proposal of the directors to raise £80,000 for 
the purpose of paying off the claims of landowners who had 
obtained injunctions which prevented the a of this section 
of the line. The share capital (£275,000) subscribed is considered 
to be wholly lost, there being preference stock ranking before it 
to the extent of £600,000, irrespective of the debentures, which 
amount to £500,000. When the line is opened the interest on the 
latter will be amply secured, The meeting was adjourned in order 
that the directors might furnish the debenture-holders with an 
exact financial statement. 


SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

THE GLascow Pic Inon MARKET—MANUFACTURED IRON—THE 
CoaL TRADE—NEW UNIVERSITY BUILDINGS IN GLASGOW— 
ConTINUED Dutt TraDE—THE EpInBURGH WATER CoMPANY 
—Suip ContTRAct. 

THE pig iron market keeps firm, and prices are rather higher than 

this day week, but there is only a limited business doing. To-day, 

Wednesday, 500 tons reported 54s. 13d. one month. Full quota- 

tions are as follows:—Pig iron, mixed Nos., wars., 53s. 9d. to 54s.; 

No. 1, G.M.B., 54s, 6d. to 54s. 9d.; No. 3, 53s. 6d. to 53s. 9d.; 

Gartsherrie, No. 1. 65s.; Coltness, No. 1, 63s. 6d.; Glengarnock 

(at Ardrossan), No. 1, 61s. The shipments of the week are some- 

what under those of those of the corresponding week of last 

year. 
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in two of their newly raised blast furnaces. The new blast 
of Messrs. Hopkins, Gilkes, and Co., of Middlesboro 
rapidly approaching completion. The last return as to 


furnaces 
ugh, are 
the posi. 





| Edinburgh Water Company was hele 


| that vessels may 


| quisition; rails in connection with the Wrexham, Mold, and 


| 


| good; and the demand for railway material, and especially for 
' Bessemer steel rails, is fully as active as at the commencement of 


THE ENGINEER. 
| this season, but the inquiries for shipment are more numerous, 
and there is every appearance of a better shipping demand during 
| the autumn. The price here now enables us to compete with 
Wales, or nearly so, and the superiority of Scotch bars in point of tion of the Cleveland blast furnaces presents the annexed resul 
| pom will gradually incline buyers to this market, so long as the —In blast, 91; out of blast, 28. The Tyne steam-tug buildin 
ifference in price is so very small. In plates there is no change, trade is stated to be dull. The two principal firms—Messrs . 
but a few of the makers, we understand, are willing rather their | head and Softley, of South Shields, and Messrs. T. Keppl — 
| works should stand than continue to work at present unremune- | Son—continue, however, pretty well employed. Messrs. Redhen r 
rative prices. We quote the following as current rates:—First and Softley have as much work as will nearly keep them in a 
| common bars, £7 10s.; second, £6 17s. 6d. to £7; nail rods, £7 10s.;| employment for the whole of the year. Messrs. Kepple and So 
| angle iron, £7 7s. to £9; plates, £8 5s. to £10; all f.o.b. less usual | have a large iron tug on the stocks, which will be ready for leunch, 
| discount. | ing in a month (this tug has been built for the Government) ; th, 
Coals have been in moderate demand for home use and for export | have also on hand a wooden tug of 40-horse, and another of 30-h “y 
at the following prices:—Coals: Main and common hard, for | power for Tyne owners. The same firm have launche ate 
shipping, per ton of 20 cwt., laid down, 6s. 9d. to 7s. 3d.; best | double engine iron boat for stock, and a 60-horse power iron ¢ 4 
splint, 7s. 9d. to 8s.; Wishaw household, for shipping, 7s. 6d. | is finished for stock. A 30-horse tug will be finished for Tyne 
to 8s.; dross, laid down, 3s. 6d. to 6s.; household, best quality, | owners and a 50-horse tug for Belfast owners in a fortni ht 
delivered, per wagon of 24 cwt., 10s. to 17s. 6d.; second qualities, | Messrs. Wigham, Richardson, and Co., have contracted to bald 
per do., 9s. to 12s.; quarter, best quality, delivered, per wagon, | a powerful tug for the commissioners of the Northern Lighthouses 
13s.; steamboat, per 24 ewt., 10s. 6d. to 12s. The advices of coal | As regards the general iron shipbuilding trade of the Tyne, it may 
shipments at the principal ports show an amount considerably in | be observed that Messrs. Mitchell and Co. have on hand som, 
excess of the corresponding week of last year. | large orders for Southern Russia. Messrs. Leslie and Co, fae 
We are informed that, in reply to the memorial to her Majesty’s | four large screws nearly ready for launching, and are engaged Hi 
Treasury, presented by a deputation from the university of | plating a large vessel. Messrs. Palmer and Co. have five or de 
Glasgow and others on the 4th May last, a communication of a | steamers in progress, most of them being for the Mediterranean 
| very favourable nature has been received by the Duke of Montrose, | trade. At most of the graving docks and slips on the Tyne a good 
| as Chancellor. ae deal of repairing is going forward. Mr. G. R. Stephenson (who 
| The Lords Commissioners state that they are fully impressed 
| with the importance of the work now being carried on at Glasgow, 
for placing the university on a proper footing as regards buildings, 
and further, that, recognising the university as a national insti- 
tution, they will be prepared at the proper time to propose to 
Parliament a grant in aid of the building fund. Although their 
| lordships express themselves as unable to state at present the 
| amount which they will recommend to be granted from the public | 
purse, they attach this condition only to the future grant, that a 
| like sum shall have been actually raised by subscription and ex- | 
pended on the buildings. ' 
There is still little improvement in trade generally. The cotton 
spinning and weaving departments in the extensive works at 


| Levern, near Banhead, are now ali but at a stand, the thread de- 
| partment being the only branch which continues in operation. 
| The only printworks which can be called busy is the Ferenze print- 


Mr. Green, Q.C., and Mr. Hastings appeared in sup- | works in Birkenhead, which are running till eight o'clock in the 


evening. 

The annual general meeting of the proprietors of thestock of the 
Pin the company’s office, 123, 
Princes-street, Edinburgh, George Graham Bell, Esq., of Currie, 
chairman of the company, presiding. The report, which was held ; 
as read, stated that **the average delivery of water for the year | 
1866-7 was 760°41 cubic feet per minute, being equal to 33°75 
gallons per head to a population of 200,000 persons; while that of 
the previous year was 71214 cubic feet per minute, or thirty-two 
gallons per head to the same amount of population. The income 
from water again shows an increase over the previous year, and | 
amounts to £38,257 lls. 5d. The revenue for the year, after 
deducting working expenses, is £27,001 15s. 9d.; and adding the | 
rest, as at Whitsunday last, of £4967 17s. 8d., the disposable 
balance amounts to £31,969 13s. 5d. The directors recommend 
that out of this sum there shall be paid a dividend of 6} per cent. | 


| on the whole paid-up capital of the company, under deduction of | 


This dividend will amount to £23,898 16s. 3d., 
The | 


income tax. 
leaving a rest, as at 15th Muy last, of £8070 17s. 2d.” 
chairman moved the adoption of the report. Mr. Longmore, | 
hon. sec., seconded the motion, which vas unamniously agreed to. 
A vote of thanks to the chairman terminated the proceedings. 

Messrs. Caird and Co., Greenock, have contracted with the 
Trinity House to build a paddle steamer of 600 tons, to be em- 
ployed as a lighthouse tender. 


| 
| 





NOTES FROM THE NORTHERN AND EASTERN | 
COUNTIES. | 

(From our own Correspondent. ) | 

LiverPoo.: Export Trade—Works AT CONNAH'S Quay—Cam- 

BRIAN RaAILWAY—BRIDGE WorKS AT HULL—TRADE IN SouTH 

YoORKSHIRE—LAUNCH OF ANOTHERSTEAMER FOR THE ST. PETERS- 

BURG TRADE—STATE OF TRADE AT SHEFFIELD — NORTH-EAsTERN 

District: The Cleveland Iron Trade ; Tuy-building on the Tyne: 

Iron Shipbuilding; Death of Mr. F, Mewburn. 

Ir appears from statistics published on Saturday that the Liver- 
pool export trade has somewhat fallen off of late. The exports to 
the United States, South America, and the West Indies greatly 
decreased in May, while those to Australia and New Zealand pre- 
sented a considerable advance. 

Important works, which have been for some time in progress at 
Connah’s Quay (on the Dee), have now reached an advanced stage. 
A large stage supported by wooden piles has been constructed, so 

Toad and discharge their cargoes at any state of 
the tide. To further facilitate shipping operations two large 
movable cranes worked by steam power have been brought into re- 


Connah’s Quay Railway have been continued to the edge of the 
quay, and such facilities will be afforded by the arrangements in 
progress that the company will be able to load and discharge about 
15,000 tons of goods per week. The Wrexham, Mold, and Connah’s 
Quay Railway Company has com an extension of its 
dock works, and contemplates a still further enlargement of the 
docks to the extent of three acres; already £10,000 has been ex- 
pended. It is expected that advantage will be taken of the new 
means provided for the shipment of coal, grain, and certain manu- 
factured articles, which now find their way to Liverpool by rail- 
way. Mr. B. Piercy, C.E., has been the engineer engaged. 

A meeting of debenture-holders in the Cambrian Railway has 
been held at Crewe, and resulted in the adoption of the following: 
—* That this meeting be adjourned to some early day to be fixed 
by the directors, who undertake in the meantime to send to each 
debenture-holder a printed statement of the exact position of 
the company, accompanied by some scheme for extricating the 
concern from its present difficulties, and securing the regular pay- 
ment of interest to the debenture-holders of the coast section.” 

Every exertion is being made to complete Hull South Bridge. 
Hydraulic machinery, supplied by Sir W. G. Armstrong and Co., 
is being pushed forward with all speed. 

The South Yorkshire iron trade, although firmer, is still far 
from brisk. The demand for railway materials continues good, 
and the steel works have plenty of orders on hand. In manu- 
factured iron there has been a fair business doing in plates, hoops, 
sheets, and bar iron; but for rails the inquiries received are not 
numerous. The South Yorkshire coal trade is somewhat inactive. 

On Monday evening a steamer of 800 tons was launched from 
the yard of Messrs. C. and W. Earle, Victoria-dock, Hull. She 
has been built for Messrs. T. Wilson, Sons, and Co. for the St. 
Petersburg trade. The steamer which was named the Otto, is of 
the following dimensions:—Length of keel, 224ft.; beam, 30ft. ; 
depth of hold, 16ft. Her engines are of 90-horse power, and she 
is capable of carrying 1400 tons. 

At Sheffield the inquiry for most descriptions of steel continues 





the year. During the past few days the heavy iron branches have 
experienced a falling off in business. 

The pig iron trade is, on the whole, slightly better in the Cleve- 
land district. Shipments have been heavy for the Continent and 
also for Wales and Scotland. The stores at Middlesborough now 
contain nearly 72,500 tons, and not much alteration is taking 





The manufactured iron market is much the same from day to 
day; the long hoped for improvement is yet in the distance. Mer- 
chants are ordering very sparingly, some of them taking stock at 


place. Rails appear dull, no new contracts being reported. Plate 


| umbria, and will be —- 


has bought an estate in the Kyles of Bute) has a paddle iron yacht 
now in course of construction at Messrs. C. Mitchell and (o,’s 
Low Walker, which will be a tender to his fine yacht the North: 
ed cruising among the isles of the West 
Highlands. Messrs. Mitchell and Co. have completed a paddle 
steamer named the St. Magnus, a vessel of between 700 and 800 
tons, with engines of 220-horse power. She is the property of the 
Aberdeen, Leith, and Clyde Steam Navigation Company, and wil] 
be employed upon the Leith, Aberdeen, and Orkney station. The 
chemical trade of the Tyne is still extending; Messrs. Kennaird and 
Co., of Jarrow, are rapidly completing new works. The average 
speed atatined by the Jumna steam transport, in running from 
Shields bar to the Downs, was 134 knots per hour. The Jumna 
will probably sail for Bombay in August. The death is announced 
of Mr. F. Mewburn, of Darlington, the last of the old generation 
which founded the Stockton and Darlington Railway. 
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| COPPER—British—cake andtile, £ s. d. £34. d.) £ 6. d. £ 8, d. 
78 0 0.. 80 0 0] 84 O 0.. 86 0 6 
81 0 0..53 0 6] 86 O O. 0 0 
82 0 0.. 83 0 0; 89 O O. 00 
86 0 0.. 90 0 0} 93 O O. 0 0 
sl 0 0.. 88 0 0] 8 O 0. 0 0 
North American .. 000... 0 0 0; 0 0 0, 0 6 
Spanish Cake ... 73 0 0.7310 0| 80 0 0. 0 0 
Slab. for prod. 96 per 00 0.. 0 0 0} 0 0 0. 00 
| YELLOW METAL, per Ib. 007 0 07 007 OO8 
180N, Pig in Scotland, ton. 213 9 cash } 213 O cash, 
Bar, Welsh, in London . a0. ten t& & tee 
Wales... -| 6 0 0. 6 5 0} 610 0.. 0 0 @ 
Staffordshire..| 710 0.. 0 0 0} 810 0... 0 0 9 
Rail, in Wales ...sccsesseeee| 6 0 0.1. 6 5 0) 610 0. 615 0 
Sheets, single in London . 919 0.. 0 0 0} 1010 0.. 0 00 
Hoops, first quality..... 810 0... 00 0) 910 0. 915 0 
Nailrods......+ 710 0.. 0 0 0} 810 0. 815 0 
Swedish 10 5 0.. 1010 O| il 5 02. 1115 © 
LEAD, Pig, Fo’ 1910 0.. 0 0 0} 20 0 6. 0 0 6 
English, 2118 0.. 0 0 0! 2210 0.. 0 0 0 
Other brands . 19 17 6,. 20 2 6) 2015 0.. 21 5 90 
Sheet, milled . 2015 0.. 0 O 0 2110 0.. 2115 0 
Shot, patent ..... 23 0 0. 0 0 0| 24 0 0. 0 0 0 
or minium..... }2t 5 0.2. 0 0 0} 22 0 0.23 006 
White, dry.....0. 29 0 0.. 2910 0; 3110 0O.. 32 0 0 
ground in oll. | 28 0 0,. 30 0 0; 31 O O.,. 32:10 0 
Litharge, W.B.....06+ 25 0 0.. 0 0 0 2415 0.. 25 0 0 
QUICKSILVER, per bot. ...000..| 617 0.. 0 0 0) 7 0 0.. 0 0 8 
SPELTER, Silesian, per ton......| 20 17 6.. 21 2 6{ 21 O O.. 2110 0 
English sheet ......e0+ 27:0 :0.. 0 0 0) 2810 0. 0 0 0 
White zinc, powder... 00 0.. 0 0 0} 0 0 0. 0 0 0 
STEEL, Swedish faggot . } 000. 000) 000... 00 0 
ROB. cccccccccccccccs |; 00%. 0 0 0) 00 0. 0 0 0 
TiN, Banca, per cwt... 412 0.000; 31880. 000 
Straits, fine—cash ... 46%. 00 0} 315 0. 317 0 
Prompt 3 months . 47 0.. 4 8 0} 317 0. 318 06 
lish socecee 480. 49 0) 430. 450 
Bare .occccceses ooo | 6 9 OO; 410 OF 4 40. 4 6 0 
Refined, im blocks.....++++. | 4 13 0... 0 0 0} 460. 48 0 
TINPLATES, per bx of 225 sheets | 
IC 0bGcccccccccccccsccccee | § 3 0.0. 1 6 ’;¢@. 1 TF 8 
LX ditto. ccccccecccccccceess 19 0... 313 6 111 0.. 1123 0 
} 210 0O.. Pdi OF} LOL OW 213 0 
Peicadnstiecses | £5 G4. 80 Oh 1 6. 39'S 
PRICES CURRENT OF TIMBER. 
1867. | 1866. 1887. 1868, 
Per load— 8.24 0/2 & £2 & | Per lond— 2e2u4un€4 
Peak  .ccccccsecce 9 01010 |11 10 12310 | Yel. pine, per reduced ©. 
Quebec, red pine .. 3 0 410] 3 5 415 | Canada, Ist quality 17 0 19 19, 17 10 20 6 
yellow pine... 215 4 0) 215 310 md do... 19 013 0 121014 lv 
8. Jobn'sN.B, yel.. 0 0 0 0] 0 0 O © | Archangel, yellow. 11191210 12 013 
Quebec,oak, white... 5 5 6 0) 5 0 5 10 | Bt Petersburg yel.. 10 10 14 © 10 lv 12 
birch. 310 410| 4 5 415 | Finland - 809 0] 8 61 
Meme! ....+« 000 0601 0 0 © O | Meme ~~» ©0900 000 
elm 310 5 0| 310 5 YU || Gothenburg, - S1I010l) 8 O10i" 
Dantzic, oak 310 6 O| 310 6 0 seo 9 0 8S OO 
* Gr... 2... 2 0 8 Of} 2 & BW | Gefe, yellow...... 9 O11 O10 ON ° 
Memel, fir .. "3 0 310|] 3 5 310 || Soderhamn ...... 9 01010) 91011 | 
3 d 3 1» || Christiania,per C, 
soma: “TB H ; H H 310 Ian. by 3 by 9016 022 o| 18 023 0 
ne 6 07 0 610 51 in. yellow al | 
vi 0 6 O || Deck plank, Dnt - | 6 
ee ° ° H $ 000 per dOnt iin f 015 1 4 “e'4 
Lathwood,Danta.fm. 410 5 0| 5 0 6 © || Staves, per standard M. | 
St. Peter’s 610 710| 7 © 8 0 || Quebec pipe...... 80 990 © a 0 “5 ti 
Deals, per C., 12ft. by 3ft. 9in. | punchesn 20 02) 6 20 025 " 
Quebec, whtspruce 14 1 21 10/13 1019 © | Baltic crown } 150 0 189 01700190 0 
StJoha.wht spruce 13 10 1510/13 0 15 10 pip® sseeee 





Iv is stated that the name of Mr. S. Laing, M.P., was mentioned 
by the Brighton Committee in their report without his authority, 
as one of the members of the new Board of Direction, and that he 
will refuse to join. 

SourH KENSINGTON Museum.—Whitsun week, free.—Visitors 
during the week ending June 15th, 1867:—-On Monday, Tuesday, 
and Saturday, from 19 a.in. to 10 p.m.; and on Wednesday, Thurs- 
day, and Friday, from 10 a.m, to6 p.m., 19,950; National Portrait 
Exhibition, b yment, 2627; total, 22,577; average of corre- 
sponding week in former years, 22,528; total from the opening 
of the museum, 6,776,397. 

Rvsstan Forests.—Without comprising the extensive areas of 
Finland and Poland, it is computed by Government engimeers 
that there are four hundred million acres of land in Russia pro- 
ducing valuable forest-grown timber, the right of felling which 
rests, for the major part, in the hands of the Government, 
although a small portion of the land is the property of muni- 
cipalities and private individuals. Latterly the enormous wealth 
represented by these forests has attracted the attention of the 
owners, and means have been taken to prevent the annus) loss 
occurring partly from conflagrations and partly from the pre¢ ee, 
habits of the population residing in their vicinity. en e 
present time the greater number of these forests were inaccessible, 
so far as the felling of timber for commercial parposes was vg 
cerned, but recently their vast resources have been opened up M 
the introduction of steam saw mills, by the construction of sma 
railways, tramways, and canals, Among numerous other = 
the pinus silvestris occupies a prominent position, both = 
respect to age and size. Those who know how difficult it is to 
obtain a good wide plank will be surprised to learn that there are 





| manufacturers have not much on hand, except for engineering 
work, The South Durham Iron Company are preparing to blow 


abundance of firs in Southern Russia 400 years old, with a 
diameter of 2ft. 
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THE FRENCH INTERNATIONAL EXHIBITION. 

We must confess that in the concluding lines of our 
article last week we did an unintentionai injustice to per- 
haps the most vigorous of the smaller European States. 
We said that we had only now one or two remaining 
French annexes to describe before completing our tour of 
the park of the Champs de Mars, forgetting that we bad 
not yet spoken of Belgium, whose exhibits we have long 
admired. Their principal annexe is close to that of Prussia, 
and has its main entrance on the grand avenue, which 
leads from the gate opposite the Ecole Militaire to the 
southern end of the Exhibition building. It is a large and 
well lighted wooden structure, without any pretension to 
ornament, but well calculated for displaying the exhibits 
it contains. Before entering it, however, we must notice 
a few objects in the part of the park immediately surround- 
ing it. Near its eastern end are two iron cages for coal 
winding, by Nicolas Libotte, of Gilly, Charleroi, of admir- 
able construction, each to carry six skips. The first is 
arranged with two tiers, three skips on each; the second 
has six tiers, with one skip on each. Both are made with 
a parachute or safety catch, with a pair of pawls to grasp 
the guide bar at each side of the shaft. Under the roof of 
the cage is a strong coach spring, to the centre of which 
the hauling rope is attached, by which means the spring is 
drawn up in compression as long as the cage is sustained 
by the rope; but in case of its breaking, the spring being 
thereby released acts at each side on a pair of levers, which 
cause the pawls to fly inwards and touch the guide bars, 
which are furnished with ratchets to catch them. 
apparatus and the guide blocks at the bottom of the cage 
are made of steel. The cages themselves are constructed 
of two or three sections of iron of different sizes, with 4in. 
channel iron uprights at the corners, and are of capital 
workmanship, the design involving very little forging. 





This | 


The weight of the two-stage cage is 1 ton 6 cwt., and that | 


of its parachute 3501b. The weight of the six-stage cage 
is 14 tons, and that of its parachute 280 Ib. 

At the same end of the building, but at the opposite 
side, is a small windmill, the arrangement of the sails of 
which deserves particular notice from its extreme ingenuity. 
It ison a principle patented by M. Thiron, and manufac- 
tured by the Societé de Chatellineau—the entire working 
parts, sails and all, are of iron. The diameter of the sails 
is about 20ft., divided into twenty vanes, each about 20in. 
wide at the tips and tapering to a point at the centre. 
When at rest in a calm the surface of the vanes is almost 
parallel to their line of motion, and the beauty of the 
arrangement consists in the mode in which they are self- 
regulated like feathering floats, so as almost to turn their 
edges toa strong gale of wind. This is effected in the 
following mauner :—Each vane has a pivot centreing in a 
small ring round the axis of the mill. Ata point rather 
more than half its length from this pivot to the extreme 
circumference each vane is again hinged by one side to a 
stout ring of L iron about 12ft. diameter, secured by radial 
arms to the axis. Immediately behind this ring is another, 
also supported by radial bars from the axis, but free to 
move upon it. This ring has a short crank or lever corre- 
sponding to each of the vanes of the mill and connecting 
it with a point on each nearly opposite to where it is 
hinged on the fixed ring in such a manner that when the 
loose ring is caused to rotate a little on its axis the levers 
nush out the vanes so as to increase their angle with the 
fine of motion, and consequently decrease the surface ex- 
posed to the wind. The mode in which this is effected 
automatically is by an application of centrifugal force very 
similar to that of the ordinary governor. At two opposite 
points on the circumference of the two rings two weights, 
about the size of average governor balls, are secured, each 
being attached by a pair of connecting-rods, one of which 
connects it with the fast ring and the other with the loose. 
When the speed of the mill increases these balls fly out by 


| the Southern Railway of Belgium. 


| sides and ends are stayed. 


transversely, before it leaves the machine. We see no par- 
ticular feature of novelty in it ; the workmanship is of 
average quality, the castings for the rolls not being 
altogether perfect, but the brass and copper work very 
well executed. 

At the other side of the annexe is a model of a set of 
the well-known Belgian coke ovens, the design exhibited 
being the circular grouped system of M. Laumonier. A 
full size portable engine, with the long rack used in pushing 
forth the coke from one end of the oven, as practised in 
this arrangement, is also shown. A label on the model 
states that the yield of coke, from a mixture of Mons and 
Charleroi coal, in these ovens is 85 per cent., and equal to 
the quantity obtainable theoretically. A working model 
on a scale of one-fourth of full size, placed near the last- 
mentioned objects, is illustrative of a system of machine 


| excavations for railways, trenches, or other earthworks. 


In its front are two vertical shafts carrying a number of 
horizontal tines. The shafts are placed at such a distance 
apart that these tines intersect and work through one 
another, the object being to tear down the earth to be 
excavated as the machine advances. Just behind these 
diggers comes a casing, the front edges of which shave 
down the sides of the trench and direct all the earth cut 
nwards towards their centre. Here t is taken by an 
elevator, which raises it and carries it backwards to any 
desired point. We are not aware of any profitable appli- 
cation of this priaciple, and we see great difficulties in the 
way of the practical application of the machine exhibited. 





As we have said, the most important part of the contents | 


of this building consists of five locomotives. The first on 
entering the building is a four-wheeled coupled tank 
engine combining two or three principles almost unem- 
ployed in England. In the first place it is ‘On Mr. 
Clark’s plan with the driving shaft intermediate between 
the bearing axles ; next it has, as is almost universal in 
Belgium, ‘ouly one valve eccentric grasping the lower end 
of the link, another motion being taken by levers off the 
crosshead. The arrangement, if we recollect rightly, was 
originated by M. Valerae, locomotive superintendent of 
This engine has the 
large square fire-box with flat top of the Belgian State 
type, the crown of the fire-box being supported by stay 
bolts from the top of the shell in the same manner as the 
The break is worked with a 


| pair of skids to press upon the rail, a plan which has not 


centrifugal velocity and cause the point by which they are | 


attached to the loose ring to approach that by which they 
are attached to the fast. By this means the levers by which 


the loose rings are attached to the vanes are acted upon | 


and the angle of the vanes altered as the speed increases 
or decreases. We have only to add that, although from 
this description—which, without figures it is difficult to 
make very clear—the arrangement may appear compli- 
cated, it is in reality simple, and seems to act very well. 
Passing a range of empty sheds beside the Belgian annexe, 
which contains only a few second-rate agricultural imple- 
ments and wagons of second-rate quality, we come to a 


yet found much favour in England. This locomotive 
carries at each side a pair of weter-tanks, oval in section, 
as long as the boiler, and raised high above the side frames 
so as to render their unsightliness even more obtrusive— 
without them there would be no fault whatever to find with 
the appearance of the engine. Its workmanship, as also 
that of most of the other Belgian engines, is quite as 
good as that turned out in ordinary practice by our 
own builders; in Exhibition finish and “get up” it is 
second to none in the Champs de Mars. It has 
come from the workshops of the Societé de Couillet, 
and was designed, we understand, by M. Candes, Belgian 
State engineer. In front of it isa large passenger loco- 
motive of the Luxembourg Railway, designed by Mr. Kitson, 
their engineer, which, with the exception of the square 
topped Belgian fire-box, is very similar in design and 
finish to the admirable passenger locomotives turned out 
by the well-known Leeds firm, presided over by his brother 
in England. ‘This engine was built by the Compagnie 
Belge, and in point of workmanship is certainly amongst 
the first three in the Exhibition. The next engine in the 
shed is by Cockerell and Co., and is a good representative of 
the Belgian State type of passenger engine. It has four 
large driving wheels coupled, one axle before and the 
other behind the prodigiously long fire-box. It is the 
most recently adopted design, but about 60 of the same 
pattern have already been built. For a passenger loco- 
motive, the centre of gravity is to English eyes 
much too high, we are informed however that they 
make their forty-five miles an hour without any unsteadi- 
ness whatever. The four coupled wheels are 6ft. Sin. 
diameter. The general design of these engines is 
by M. de Belpaire, a veteran in the profession in Belgium. 
Opposite the last-mentioned engine is a large tank engine 


| by the St. Leonard Company, with six wheels coupled, 


large steam crane, designed by Mr. Neustadt, and con- | 


structed by the Compagnie Belge ; it is for a lift of five tons, 
and has a greater gib and hoist than any of the English 
cranes. It has a vertical tubular boiler fed by one of 
Brown and Wilson’s neat little pumps, and the gib is a 
box od not tapered ; the base, mounted on four railway 
wheels, isa ponderous casting, vastly heavier than is neces- 
sary, and the gearing is exceedingly complicated; each of 
the four wheels is driven by a separate spur-wheel stationed 
behind it from an intermediate horizontal shaft which 
receives its motion by bevel gear from a vertical shaft 
driven by the engine ; the workmanship is uniformly good, 
but there is probably twice as much work about it as in 
most of the English cranes. This machine stands on a 
very well designed and finished railway crossing, which 
we suppose is from the same factory as the crane. Before 
entering the main Belgian annexe, we pass under a specimen 
of corrugated roofing mounted on cast iron columns, manu- 
factured by the forges of Montataire, 61ft. span, crossing 
the main avenue; it is a good specimen of its kind, self- 
supporting, the wall-plates of the columns only being tied 
= by Zin. rods. 

ive locomotives from different Belgian workshops fill a 
large portion of the pens of the building which we now 
enter, and we may observe that being placed over pits 
there is a greater facility afforded of examining them than 
is given for any other exhibits of the same class ; but before 
describing them we will first allude to some of the other 
contents of the sheds. Filling the greater part of one side 
is a large set of paper-making machinery, by Dautrebande 
and Shiry, of Huy, in Belgium, with the exception of an 
arrangement for cutting the paper, both longitudinally and 


and a four-wheeled bogie in front. With the exception of the 
Northern Railway of France abomination, there is not an 
uglier engine in the Exhibition. Its umnsightliness is, 
however, not to be found so much fault with as in the case 
of the French return flue engines, for the Belgian machine 
has some difficult conditions to fill for heavy loas, steep 
lines, and crooked ways, which the French Northern Rail- 
way locomotives have not to contend with. This engine 
has an enormous fire-box for burning the small and poor 
Belgian coal. The remaining locomotive is by C. L. 
Carels, of Ghent, a six-wheeled coupled tank engine, of the 
Belgian State Railway type for pilots. It is a well turned 
out specimen of locomotive work, but has nostriking pecu- 
liarity. The Compagnie Belge, besides the fine Kitson’s 
locomotive, have two specimens of rolling stock; the first a 
large composite carriage, showing Ist, 2nd, and 3rd class, 
and a smoking coupé, fitted with morocco leather ; the 


| as possible. 


channel irons 24in. by ltin., which are carried over the 
slightly curved roof. Up the end angles a very neat sec- 
tion of L-iron is carried, turning round the angle of 
the roof and coming down the other side; the sec- 
tion is 4in. on one side and 2}in. on the other, 
double sliding doors are fitted to each side and 
each end of this wagon. Nothing can exceed the 
neatness of finish of all the ironwork about this wagon. 
The wheels are on the wrought iron disc principle, much 
employed in Belgium, with an annular corrugation to pro- 
vide for expansion. The axle-boxes are on the systeme 
Gobert, adopted on the State railways. Amongst the 
remaining contents of the building we may mention a good 
collection of machine tools, of which the most prominent is 
a large face = lathe, by John Cockerell and Co., of 
Seriiing, 12ft. diameter, with a Bessemer steel spindle, the 
gearing and fittings being well finished. A very neat wheel 
tooth-cutting machine, by Fétu and Deliége, of Liege, is 
near the Cockerell lathe. 

The Belgians are very precise in labelling their exhi- 
bits. The weight of the lathe is marked as 17 tons, 
and its price £384. The weight of the wheel-cutting 
machine is 2 ton 6 ewt., and its price is marked at 
£108. Behind the tools is a fine specimen of casting, by 
Vaudier and Co., Bréme-le-Compte, about 20ft. long, and 
27+in. diameter, and only Zin. in substance. At one end 
it is just perceptible that the core sank about one-sixteenth 
of an inch, but otherwise the casting is as sound and clean 
There are four portables in another part of 
the building, but we do not think that any of them come 
up to the rest of the machinery in design or fiuish. The 
best is by Tilken, Mention, and Co., of Longdoz, Liége, 
but we think it would have looked much better without 


; the brass cuirass in which it is enveloped. The safety 


valves are placed on the end of the fire-box, just over the 
fire-door, a most inconvenient position we should say for 
the attendant, as any escape of steam must come right in 
his face. There is a good collection of hand fire-engines, 
the best of which is by Frangois Requilé, jun., and Beduré, 
of Liége. It has a double-acting horizontal pump, below 
which is a suction air vessel, and above it the supply air 
vessel. The workmanship and arrangement of this engine 
are as good and as simple as any we have seen. 

In describing the Prussian annexe we forgot to mention a 
very simple and compact stone-breaker, by Miller, of Brack- 
enwede. It is capable of reducing stones of Sin. or 6in. dia- 
meter to the size of small road metalling, and would, we 
think, perhaps with some modification, be extremely useful 
to miners in the dressing and picking of some ores. It 
consists of a strong cast iron hopper, about 3ft. long, 2ft. 
wide at the mouth, tapering to 8in. at the bottom, which is 
curved and perforated with a number of square holes, 2in. 
by 2tin. A strong barrel of cast iron or steel revolves 
close to the bottom, and has upon its surface projections 
taking the form of a pair of reversed screw threads. The 
stones get caught between these threads and the sides 
and bottom of the hopper; and for material up to the 
hardness of common limestone it seems to act capitally. 

Turning back towards the Ecole Militaire we come first 
to a specimen of workmen’s houses shown by Messrs Jean 
Liebeig of Bohemia. They have a very comfortable appear- 
ance, but we are not furnished with any particulars as to 
their cost of construction, &c. Beyond this is a rather 
dilapidated exhibit of works in Portland cement by 
Lothary of Mainz, and beyond it about a quarter of an 
acre of green garden seats exhibited by La Meénagérie, 
one of the cheap furniture houses of Paris, close to which 
are a large mast and sails for advertising another similar 
establishment. Very few French houses understand or 
care for advertisements, but those who do adopt the system 
seem to carry it to a ludicrous excess. We have now 
reached a very desolate region in the Champs de Mars 
inhabited by fowl and cows, sheep and dogs, intermingled 
with sundry outdoor collections of agricultural implements, 
amongst which there are very few objects worthy of notice. 
Probably the best show is made by Delabage of Liancourt 
(Oise), and Fondeur of Viry (Aisne). Both these firms 
have specimens of the ponderous double plough made to 
turn over at the end of each furrow, the largest of them is 
5ft. deep measured across the points of the shares. A 
large building just about here contains a well-arranged 
collection of agricultural productions from the north of 
France, principally exhibited by the different local societies. 
It is however almost empty, and it is quite surprising how 
few people come up into this part of the Champs de Mars. 
As we believe many of our working men are visiting 
the Exhibition, we may mention that Pouthier’s restaurant, 
close to this, they will find good, clean, and very reasonable, 
though some of the other French ones are most exorbitant 
in their charges. Turning now towards the main avenue 
and passing by all the patent fowl-houses and unsurpass- 
able cow-sheds, we turn into a small building erected by the 
kingdom of Saxony for the purpose of exhibiting its 
admirable system of nation=l education. To all those 
interested in this subject, which, though long kept sub- 
ordinate, is in reality the most vital one of the day for 
England, we recommend a visit to this pavilion, and the 


| purchase of its one franc catalogue, containing a succinct 


contrast between the 2nd and 3rd class accommodation in | 
this carriage and that afforded by our friends the English | mention here that of a population 2,344,000 souls, upwards 


railway directors is very striking. 


account of the educational system in Saxony. We may 


The other exhibit of | of 400,000 children are under a compulsory system, 


this company is without any exception the best specimen | wholly educated by the State at a cost of about 10s. a 


of rolling stock in the Exhibition; and we will say of it 
what we have not said of any other exhibit, that if it has 
not obtained a prize it fully deserves one. It is a 10-ton 
railway cattle truck on four wheels, and made wholly of iron 
weighing in all 6 tons 15 ewt., or 8 cwt. less than the 
wooden type of the same wagon. The flooring of course 
is wood forthe feet of the cattle; the under frame is I-iron 
about Qin. deep, bracketted at the corners, but not 
diagonally stayed, as this is considered unnecessary with 
iron sides. Two transverse beams besides the end frames 
are employed, thus dividing the bottom of the flooring 


the draw bar across each of the end compartments, but 
only one bar is employed across the centre compartment; 
the walls of the wagon are of 3-16in. plate, supported by 


| into three compartments. Two L-irons take the tension of | 


head, each annually. This would make for Great 
Britain and Ireland about four million and a half 
of children to be educated taking into consideration 
the difference of population, at a cost of about 
15s. per head taking into account the difference 
of salaries of schoolmasters, &c. When shall we see 
this realised at home? We must pass by the Bavarian 
and Belgian Fine Art Exhibition, which flank either 
side of the grand avenue from the Ecole Militaire, but 
we cannot help noticing the magnificent bronze colossal 
statue of the King of Prussia, modelled in 1864 by Herr 
Drake, of Berlin, and cast last year by Gladenback. At 
the corner of this avenue, opposite the main building, is a 


' great block of iron pyrites, four or five tons weight, from the | 


mines of Meggin, in Westphalia, which we are astonished 
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acing annually 100,000 tons.of this | example let there he, as before, a cylindrical vessel whose _ internal and external, from the manner in which a small] 


to see are already 
mineral. Five-and-twenty years ago its use had only just | sectional area is one square foot, and let it contain 11b. of ; variation of temperature affects the external work. 
| 11. The law of the efficieney of a perfeet heat engine may 








been introduced as a substitute for Sicilian sulphur, and water in the liquid state at the temperature of 212 deg. | 
the Irish mines were the first: to supply the demand ; ; Fah., which will occupy a length of the cylinder equal to | be stated thus: If the substance—for example, air or 
already they have been successively outdone in production | O17 of a foot. Let the water be confined by means of a | water—which’ does the work’ in a perfect heat engine 
by Spain and this single German district. : piston, the load upon which, in order to be just sufficient ' receives all the’ heat expended at one fixed temperature 
to confine the water, must be equal to the mean atmospheric and gives out all the heat which remains unconverted into 

ON THE WANT OF POPULAR ILLUSTRATIONS } Pressure on a square foot, that is to say, 211631b, If | work at a. lower: fixed temperature, ‘the fraction: of the 
OF THE SECOND LAW OF THERMODYNAMICS, | 2dditional heat be now communicated to the water, without | whole heat expended which is converted into external 
By W. J. Macqvorw Ratxrse, CE, LLD., PRS | altering the load on the* piston, ,it is‘ well known that’ its | work, is expressed by dividing the difference between those 
eget meteor render eg 7 ">" | temperature does not. rise, but that it passes by degrees | temperatures by the higher of them, reckoned from the 

1, The science of thermodynamics is based‘on two laws, | into the state of steam, driving the piston before it. By | absolute zero. Now this is, in fact, the second law of 
the first of which states the: fact of the mutual converti- | the time the water has entirely assumed the state of steam, | thermodynamics, expressed: in other words; but whether 
bility of heat and mechavical energy, while the second | jt occupies 26-36ft. in length of the cylinder; ‘so that the’| the’demonstration of that fact—that is, of the substantial 
shows to what extent the mutual conversion of those two piston has: been driven through. 26°343ft. against the con- | identity of the second law,.as stated in Article 7, with 








forms of energy takes place under given circumstances. 
In the course of the last: few years the first law has been 


stant: load of 21163 1b. 


calculate from these data the expenditure of heat. 


completely’ “popularised,” it has been amply explained in | ¢¢eryq/ work has the following value :— 


books and lectures,* composed in a clear and captivating 
style, and. illustrated by examples at once familiar and 
interesting, so as to make it easily understood by those 


who do not make science a professional pursuit. 


2. The second law, on the other hand, although it is not 
less important than the first law, and although it has been | 
recognised. as a scientific principle for nearly as long a 
time, has been much neglected by the authors of popular 
(as distinguished from elementary) workst, and the conse- 
quenee is that most of those who depend altogether on 


such works. for their scientific information remain in 


ignorance, not only of the second law, but of the fact that 


there is a second law ; and knowing the first: law only, 
imagme that they know the whole principles of thermo- 


dynamics, The latter is the worse evil of the two: “a 


little learning” is not “a dangerous thing” in itself, but 
becomes so when its possessor is ignorant of its littleness. 
3. In the present paper I de not pretend to supply that 


want, but rather to point out its existence to authors who | 


possessthe faculty of popularising; in order that they, by 
meansof lectures, writings, and lecture-room experiments, 
may convey a general knowledge of the nature and results 
of the:second law of thermodynamics to those who feel an 
interest in science without making it a regular study. 

4. Before considering how the second law can best be 
stated and explained, it may be well to point out how far 
it is possible to proceed with the solution of questions in 
thermodynamics. by means of the first law alone without 
the aid of the second Jaw.: The first law informs us that 
when mechanical work is done by means of heat, a quantity 
of heat disappears. bearing a constant ratio to the quantity 
of work done: viz., that of one British unit of heat (or one 
degree of Fahrenheit in a pound of water) for every 772 
foot-pounds of mechanical work done. In order, there- 
fore, to calculate how much heat will disappear during a 
given change in the dimensions of a substance under the 
action of given forces, it is necessary to know the quantity 
of work done during such change; and:the cases in which 
the expenditure of heat can be caleulated by means of the 
first law alone, are those, and those only, in which the 
work done can be directly measured; that is to say, in 
which the work is sensibly altogether externa’, or done 
against forces exerted between the body under considera- 
tion and other bodies, and in which no part or no sensible 
part of the work is internal, or done against forces exerted 
upon each other by the purticles of the body, and there- 
fore incapable of direct measurement. 

5. The only phenomenon which fulfils that condition is 
the expansion of a perfect or sensibly perfect gas: that is, 
of a substance in a condition such that its pressure at a 
given temperature is proportional, or sensibly proportional, 
to its density simply. To illnstrate this by an example: 
let ussuppose one pound of atmospheric air (which, though 
not absolutely a perfect gas, may be treated as such for 
practical purposes) at the temperature of melting ice 


(32 deg. Fah.), to be contained in a cylinder whose | 


sectional area is equal to one square foot, being confined 
in that cylinder by means of a piston loaded with a pves- 
sure amounting to 4233 pounds. Then from the experi- 
ments of Regnault on the pressure and density of air, it is 
known that the length of the cylindrical space occupied by 
the air is 6°193ft. 

Next, let the load on the piston be gradually diminished 
until it is reduced to 2116§1b., being one-half of its 


original amount, and let the question to be solved be—zhat ' 
quantity of heat must be communicated to the air, in order | 


that its temperature may remain constant during the ex- 
pansion which accompanies the diminution of pressure ? 
The solution is as follows :—As the temperature is constant 
and the air is treated as perfectly gaseous, the product of 
the pressure on the piston into the volume of the air, that 
is to say, 4233 x 6'193 = 26215, remains constant during 
the expansion; und the external work done in driving the 
piston agairst the gradually diminishing load is found by 


multiplying that product by the hyperbolic logarithm of | 


2, the rate of expansion, that is to say— 
Work done = 26215 x ‘69315 
= 18171 foot-pounds. 
That is the external work, and the internal work is practi- 
cally inappreciable; therefore that also is the mechanical 


equivalent of the quantity of heat required in order to | 


keep the temperature of the air constant; and dividing 
18171. by 772, that quantity of heat in erdinary British 
thermal units is found to be 23°54: that is, as much heat as 
would: raise the temperature of 23°541b. of water one 


degree of Fahrenheit; and such is the value of the latent | 


heat of expansion of 1 lb. of air in doubling its volume at 


the constant temperature of 32 deg. Fah. Here, then, the | 
solution has been obtained by means of the first law of 


thermodynamics only without the aid of the second. 


6. It is otherwise when the external work is accompanied | 


by the performance of internal work to a practically im- 
portant extent: in other words, when we deal with sub- 
stances which cannot be treated as perfectly gaseous; 
such as with fiuids in the act of evaporating. For 


ed Such, for example, as Dr. Tyndall’s*‘ Heat Considered as a Mode of 
Motion.” 

+ The explanation of the second law of thermo-dynamics in Dr. Balfour 
Stewart's excellent treatise on heat is elementary; but it is not, nor does it 
profess to be, popular 


2116°3' x 26343 = 55750 foot-pounds, 


| and this: is equivalent to 72:2 units of heat nearly. But 
| besides the external work, done in driving. the piston, 


Let the question proposed be to the law stated in the preceding sentence, is capable of being 
The 


put in a popular form is doubtful, seeing that it involves 
the notion of limiting ratios: The applications, however 
of the law of the efficiency of a perfect heat engine are very 
simple and easy. For example, it informs us that if the 
| steam which drives an engine receives all the heat expended 


| there is internal work, done in overeoming the cohesion of , upon it at temperatures not exceeding 248 deg. Fah. (cor- 


the particles of water; and that internal work is incapable 
of direct measurement. 
7. Here it is that the second law of thermodynamics 


becomes.useful; for it informs us how to deduce the whole | 


amount of work done—internal and external—from the 

knowledge which we have of the external work. That law 

is capable of being stated in a variety of forms —expressed 
in different words, although virtually equivalent to each 
| other. The most convenient form for the present. purpose 
| Appears to be the following :— 
| To find the whole work, internal and externa! ; muttiply 
| the abso’ ute temperature at which the change of dimensions 
| takes place by the rate per degree at which the externa! work 
| is varied by a small variation of the temperature. 





| from the absolute zero, or point of total privation of heat, 
| which is known -by theoretical deduction from experi- 


} mental data te be about 461°2 deg. below the ordinary | 


zerowft Fahrenheit’s scale. 


| by one degree of Fahrenheit. Then from tables and 
formule: founded on Reguault’s experiments, we know 
that the pressure of the steam is diminished by 42-05 1b. 
on the square foot. Hence the external work is dimi- 

| nished by reduction of temperature at the following rate :— 

F = 42:03 x 26343 = 11077 foot-pounds per degree 
of Fahrenheit. 

The absolute temperature is 

t = 212 deg. + 461°2 deg. = 673'2 deg. Fah.; 

and therefore the whole wor’, internal and externa', done 

during the evaporation of 1 Ib. of water at the temperature 

of 212 deg. Fah. is 

t F = 673-2 deg. 

nearly. 

To reduce this quantity to British thermal units, divide 
by 772; the result is 

745,800 + 772 = 966; 

| being the /atent heat of evaporation of steam at 212deg. Fah. 

The total work just calculated is made up as follows: 

foot-pounds, 

55,750 

690,050 

Total work F : 745,800; 

, from which it appears that the external work done in 
evaporating water under the mean atmospheric pressure is 
less than 7+ per cent. of the whole work; the remainder, or 

| 924 per cent.. being internal work. 

9. The second law may also be applied to solve the 
inverse problem, of deducing from the expenditure of 
heat. in a given process; and from the relations between 
pressure and temperature, the change of dimensions with 
which that process is accompanied; and such has been the 
use chiefly made of that law. in the actual history of 
thermodynamics. Previous to the publication in Sep- 
tember, 1859, of the experiments of Messrs. Fairbairn and 


< 1107°77 = 745,800 foot-pounds. very 


External work computed in Article 6. 
Internal work . k ‘ ‘ ; 





Tate, there did: not exist any accurate determinations of | 


the density of saturated steam at different temperatures; 
and therefore some of the writers on thermodynamics 
found it necessary to calculate that density theoretically 
by the help of the second law, from the latent heat of 
evaporation, whieh was very accurately known through 
the experiments of Regnault. The following is an example 
of such caleulations:— 
Latent heat of evaporation of 11b. of water at 
212 deg. Fah., as known by experiment, in 





ordinary British thermal units ; , 966 
Applying the first law, that is, multiplying by 

Joule’s equivalent . . . . 4 772 
| The value of that latent heat in foot-pounds 

| of work is found to be 745752 


Dividing that quantity of work by the absolute 
temperature, 673'2 deg. Fah., the work per 
degree of absolute temperature is found to 
be, in foot-pounds . “ : : « 11077} 

But the variation of pressure per degree, in 
pounds op the square foot, is . : - 42°05; 

Therefore the increase of volume of 1 Ib. of water in 
the act of evaporating, at 212 deg. Fah., is 

1107°7 + 42°05 = 26°343 cubic feet; 

To which, adding the volume of the 

water in the liquid state O°017 o 


There is found the volume of 1 Ib. of 
atmospheric steam . ; ‘ . 26°360 cubic feet. 
, 10. The example by which the second second-law of 
thermodynamics has here been illustrated bas been pur- 
| posely chosen of a very simple kind; but that law enables 
| the most complex questions respecting the expenditure of 
| heat required to produce a given mechanical effect to be 
solved; and the solution is always etiected in the same 
! manner: that is to say, by deducing the total. work, 


By absolute temperature is meant temperature measured | 


8. To appky the second law. to the present problem, | 
| suppose the temperature at which the given increase of | 
| volume (viz., 20343 cubic feet) takes place, to be lowered | 


responding totheabsolute temperature 248 deg, + 461'2 deg., 
= 7092 deg. ), and if all the heat not converted into 
| external work is given out by that steam at temperatures 
not below 104 deg. Fali. (being an ordinary temperature of 
condensation), the efficiency of that engine, being the frac. 
tion of the whole heat expended that is converted into ex- 
ternat‘work, cannot possibly exceed the following value 
248—104 _ 144 
248 + 4612 7092 
The same law informs us that in order that the whole heat 
expended in a heat engine may be converted into external 
work, it is necessary that the temperature of the condenser 
| or refrigerator should be the abso/ute zero—a temperature 
unattainable by human means, Thus a knowledge of the 
second law of thermodynamics as applied to the efficiency 
of heat engines is a safeguard against the formation of pro- 
jects for increasing the performance of such engines beyond 
the highest possible limits. 

12. There seems, then, to be no difficulty in explaining 
and illustrating in a popular way, the applications of the 
second law to various scientificand practical questions, and 
the agreement of its results with those of experiment, 
which agreement: is the real proof of its being true. But 
it appears by no means so easy to demonstrate popularly 
the connection between the second law of thermodynamics 
with the idea of “ heat as a mode of motion.” That econ- 
nection consists in the fact that. the second law of thermo- 
dynamics necessarily follows from the established laws of 
dynamics when they are applied to the supposition that 
the sort of motion which constitutes heat is a whirling or 
circulating motion of the partic’es of bodies—a supposition 
otherwise called the “hypothesis of molecular vortices.” 
The original demonstratious of that fact which appeared in 
February, 1850, and December, 1851,* involve alzebraical 
processes that are quite beyond the range of a popular ex- 
planation; and: te understand even the elementary. proof 
without algebra, which was read to the British Association 
in 1865,f- requires the habit of scientific reasoning. It is 
much to be wished’ that some means could be devised for 
making that proposition as widely understood as the first 
law of thermodynamics now is; for as matters now stand 
the popular knowledge of thermodynamics is, as regards 
the second law, eighteen years behind the actual state of 
that scienee. W. J. M. R. 
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RAILWAYS AND THE EXHIBITION. 

THE following statement, showing the number of wagons and 
tonnage which arrived at the Paris Exhibition by the Circular 
Railroad only from various Powers, has been prepared by Mr. C. 
J. Townshend, an active member of the British Commission staff, 
who was deputed in March last to investigate the causes of the 
serious blockade of goods and rolling stock on its way to the Ex- 
hibition at that'time. His report at the time tended to clear the 
Northern of France of blame in the matter, and to fix the cause 
| of delay on the want of sidings in the Champ de Mars and the 
| want of proper appliances by the exhibitors themselves : 








No. of 





| Name. Wagons. | Tonnage. Observations. 
| tons ewt, 

| Basten 2c cc ce oe 539 | 2.37 5 Number of packages re- 
| Franc® .2 co ce oe 451 2354 9 ceived for England 
| Prussia .c co co se 336 | 1568 8 only :— 

Belgium .. «2 eo oe 312 1478 7 General goods - 786 

Italy oe .e ce ce oe 100 407 9 Machinery’... .. 3519 

Austria «2 «+ +e oe 60 435 4 Park. cc os co SOS 

Switzerland .. «+ «+ 54 212 2 

Sweden and Norway’ .. 30 127 2 13,008 

Netherlands .. «+ «+ 45 277 9° 

America .. «2 -+ oe 20 9 5 

Japan oo 6 oe we 19 59 5 

Turkey .. «2 of ef 18 55 0 

Wurtemburg .. «+ «« 15 74 2 

Russia wg oe oe ee 12 49 4 | 

Exypt oc ee ef ee 12 40 3 | 

Hesse eo ee ee. we 12 70 6 

Rome ec es ce ee ll 3) 66 

Baden oe ee oo ce} 9 53 1 

Bavaria .. 1. oo o 5 45 2 

GMs ve oo oo} 5 a7 8 

Portugal 2. 2. oc «| 2 ee 

Morocco .. oe «+ ve 2 6 8 i 

Spain eo 6s te! 1 2 0 +Average weight. per 

| — -_—-— wagon, 4 tons b2 cwt, 
Total.. .. +e { 2070 9557 9 Lar. 11 1b. 





Rattways IN New SoutH Wates.- The southern line)is now 
the longest continuous railway in this colony, but it appears that, 
as in the mother country, extensions have not been followed by 
the anticipated increase of traffic, and of course therefore, the 
additional outlay has been, to a great extent, a dead investment, 
imposing annually an increasing burden on the revenue of the 
colony. The railways have not monopolised the traffie of the 
highway, and even if they had it seems doubtful whether the 
tratlic would have yielded net profits enough to pay a full dividend. 
It is remarkable how slightly.the passenger traffic has increased 
with the extension of these railways. In 1861, 72 miles were open 
for traffic, and the number of passengers was very nearly 600,000. 
| In 1864 there were 142 miles open, that is, nearly double the pre- 
vious length, but the number of passengers only increased by one- 
sixth. The goods traffic in the same interval showed a far greater 
rapidity of increase; it was more than trebled, and not far from 
quadrupled. 











* Transactions of the Roval Society of Fdinburgh,” vol. xx. 
t “ Philosophical. M ine,” October, 1865. Also THE ENGINERR, 1865, 
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THE BRIDGE.OVER THE OUED RUMMEL TOR- 
RENT, AT EL KANTARA, IN ALGERIA. 
Axorria has not alone afforded a field for the display of the 
military prowess of France—it has also presented occasion, 
if not for any of its greatest, at least for some of its more 

daring, works of civil engineering. : , 

The natural cause for this is to be found in the physical 
configuration of Algeria itself—the broad littoral plain, 
which, though broken by many projecting spurs, stretches 
along a large portion of the southern Mediterranean shore, 
and which constituted the granary and food store of Nu- 
midia, of Carthage, and other African States or cities of 
early date—and at a later period gave sustenance and 
wealth to those Christian bishoprics, such as Zama and 
Hippo (of which St. Augustine was bishop , Whose his- 
tory, in very early medieval times, is as r markable as 
their utter destruction and ablation «is still a problem to 
the historian. This wide and nearly level surface of deen, 
and for the most part, if hekped by irrigation, fertile soil, 
almost abruptly ends as thefirst roots of the great Atlas 
chains are approached in going inland. 

Slopes of rapid inclination which meet us inabrupt and 
broken faces of chiefly tertiary limestone rock - often of a 
harder aud more crystalline character than the correspond- 
ing formations of Europe, lead by almost inaccessible 
paths to narrow but still sloping »table lands. | ‘These 
ld again by. deep and marrow valleys, run- 
ning generally from S.W. to N.E., though im »broken 


and serrated lines, from higher and still bigher » ridges 





stowed the city and province upon some native tributary 
named Sittius, and the imperial suecessor of the former, 
who seems to have bestowed more than commou attention 
upon its public works, named it after himself—Constantine. 
The site is one that: thus was worthy of .some. grandeur in 
the design, for this is the greatest public work, no doubt, 
that Constantine has become possessed of since the days of 
imperial Rome. 

The natural concomitants of the site, too, are worthy of 
the historical ones. Nothing can well be grander than the 
point of the gorge of the Oued Rummel where this bridge 
crosses it. Making a sudden bend round, and rolling deep 
below its frowning sides, it separates off a sort of craggy 
peninsula of rock, pointing towards the north-east, upon the 
summit table of which the city is perched. The ravine where 
crossed by the bridge is 120 metres in depth from the level 
of the bridge platform, which is about the same as 
that of the Gate of Constantine by about 100 metres in 
width; but at the footings of the abutments, some thirty 





' or forty metres lower, it narrows to less than fifty metres 


} 


behind, of this vast mountain chain, which, «stretching! } 


from the 
rising into ] ak 
its northern waters into the Mediterranean, and its southern 
into the vast inland plains and undulations of the Sahara, 
which, like a thirsty spring, drinks and dissipates its sup- 


plies into the arid air. The same forces which have 











elevated those great ridges have rent them trans- 
versely with ravines whose capricious i 
seem : at first to defy the research of the phy 
geologist as to any plan or law, but which is on the 
whole in lines orthogonal to the great anteclinal ranges, 





ters from the 





Through those gorges mainly, the w: 
cesses of the higher chains and their secondary supporters 
find their way into the plains. 

Precipitous, jagged, with opposite sides that often cor- 
respond like the teeth of two saws, and at bottom ap- 
proaching frequently within a few yards of each other, 
the entire breadth of the narrow surface of boulders 
and gravel is in time of rain occupied by a roaring aud 
impetuous torrent of white and muddy water, those 
ravines present to the Kabyle or the Arab inhabitant, as 
well as to the conqueror and the colonist, the most formid- 
able difficulties to locomotion and to transport of preduce. 
This configuration of country. constituted, in fact, the real 
difficulty in the celebrated siege of Constantine, early in 
the French oceupation in 1826-1837. The sa difficul- 
ues had been experienced ages before by the uquering 
predecessors, the Romans, who shad constructed 
insulating ravines, and amongst the 


torrent of the Oued Rummel at 





many 
bridges across. these ’ 
rest one over this very 
Constantine, 

The ravine of the Oued Rummel at this city runs between 
the Arab quarter of Constantine and the opposite heights 
of Sidi-mabruc; between these the aneient diomam bridge 
had« been constructed in It had probably: suf- 
fered much from the frequent earthquakes by which 
the whole of this part of the Atlas chain is visited, 
and had often repaired under the adminis- 
tration of the Beys; but the work was too big, and 
the situation too diffic ult, for there being much chance of 


hy such repairs as Arab work- 


stone. 


been 





its prolonged existence }y 
men can now-a-days effect; and within the last ten 
years it fell to the bottom of the ravine in utter ruin. In 
1860 --after a tour of inspection made by Count Prospere 
de Chasseloup Laubat, then Minister for Algeria and the 
Colonies of France, accompanied by M. Tostain, Inspector- 
General des Ponts et Chaussées, at that period charged 
with the administration of the public works of a civil cha- 
racter in that eolony—the reconstruction of the bridge of 
El Kantara was decided upon. The office des Ponts et 
Chaussées, after some preliminary examination, decided 
upon throwing out from either side of the ravine an arched 
viaduct in masonry, having two semicircular arches at the 
Sidi-mabrue side, and one at that of the city, and to unite 
these two by a large segmental arch of cast iron, spanning 
the deep part of the gorge at one leap. 





The execution of the masonry, which was reserved for 
the immediate direction of the Pouts et Chaussées, offered 
no particular difficulty. Notso the great central iron arch, 
however, the erection of which, as respecting its centreing, 
was a matter of anxious consideration, owing to the pro- 
digious depth and precipitous character of the walls of the 
ravine, the rapid torrent occupying its entire width of 
narrow bottem, and the sudden and violent storms to 
which these, garges:are occasionally exposed. M. Georges 
Martin, a French ingénieur construeteur, was requested to 





Atlantic shore of Africa to near Tunis, and | 
of nearly 12,000 feet in height, sheds j 
| altitude. 


\ 


wide, and is at the bottom only from twelve to twenty 
metres in width. The torrent of the Oued Rummel runs 
in free air, and in such light as can penetrate to the bottom, 
until it reaches a point a little below the bridge, where it 
plunges beneath a succession of natural bridges or vaults 
of limestone rock, the nearest of which is of considerable 
length. ‘After re-issuing from the last of these caverns, and at 
about 350. yards beyond it, the torrent throws itself over a 
grand fall of seventy metres in height to reach the 
Jevel ofthe plain of Hamma below. Time was, when 
the entiretorrent ran over the tops of these now natural 
bridges, and when the fall below them was a cataract in 
nearly unbroken continuity of more than double its present 
A» small leakage down through fissures in the 
limestone rock beneath the upper part of the revetment of 
that cataract, began: that scooping and wearing out, which 
at last drained all the wateraway and cown by the lower 





‘ under-ground ehannel thus formed, and which, further 


' writer of this notice in 


enlarged and. deepened by abrasion, they now eceupy, 
leaving the original channel high and dry. This train 
of natura! forces is of ssuilicient interest geologically not 
to be passed withoutnotice. Quite analegous phenomena 
are frequent all through the limestone ré gions of the 
Eastern or Rhetian Alps, and throughout the vast. exten- 
sion of the tertiary limestones of the Apennines of Italy 
and the mountains of Greece and Asin Minor. Few more 
remarkable examples exist in Europe than that of the 
Fiume Tanagro, in Basilicata; which was examined by the 

f 1857, situated at the lower ex- 
tremity of the Val di Diano, a plain of about thirty miles 
by ten in width, surrounded by steep mountains and close 
to the ill-fated city of Polla, which, with some thousands of 
its inhabitants, was destroyed by the earthquake at the 
commencement of 1857, The Tanagro, a river, even in 
the dry season, bigger than our Trent, or Weaver above 
the tides—suddenly sinks, roaring and swirling, into»some 
awful looking chasms of limestone rock, and almost totally 
The weird horror of the place is strangely 
increased by the fact. that in very remote times a portion 
of the water was diverted, led in under a great»semi- 
cylindrical vaulted chamber, and there taken advantage of to 


disappears. 


» whirl round a number of small, rude, oblique-paddledswater- 


submit a design for the cast iron arch,and for the necessary | 


scaffolding, horsing, or. centreing, such as he might deem 
best suited to the erection of the arch and superstructure 
in place. .M.) Martin; subsequently became the contractor 
for this part of the work, of which he has given a brief but 
very clear aceount. 

The whole has, been carried out under the direction-in- 
chief of the Ponts et Chaussées, M. Lebasteur being for 
the time the inspector-general of works in Algeria, M. 
Lannoy engineer-in-chief, and MM. Lebiez and Staineq 
the engineers directly in eharge. 


wheels fer crinding corn above. In the centre of thisdark 
vault the water, having done its work, disappears-into a 
swallow hole. After a subterranean journey of seme eight 
or ten miles beneath a lofty mountain ridge, all of tertiary 
limestone, which separates the Val di Diano fromthe Val 
di Pertosa, the waters of the ‘Damagro reappear in open 
day, and flow out from the mouth of a great cavern, the 
Grotto di St. Michele, no longer. milky and maddy as 
when they entered the earth, but pellucid and »clear. 
Thence they throw themselves over.a broken slope of, per- 
haps 100ft. in height, and some driblets diverted from them 
actuate the little tilt-hammers by «which» iron ef -beautiful 
quality is made in small quantity, and/ehiefly for mules’ 
and buffaloes’ shoes, by the ancient direct or Catala: 
process, with charcoa! as fuel, and the ore (Pisolite) found 
on the spot, 

But to return from the Neapolitan provinces to Africa, 
and to our bridge of E] Kantara. As will be seen by 
examining the figures which illustrate this article, and 
which have been drawn from the fine models now ex- 
hibited at Paris, the masonry arches and piers which form 
the abutments of the great central arch, are carried n 
nearer to each other than the safety of the footing and 
the convenience of building, admitted, and still leave 
5740, metres between them. Over, this, span the arch of 
cast iron was to be thrown—but how ?* The country pos- 
sesses no long and. light timber, nor the other resources of 
civilised Europe. Any centreing must combine the condi- 
tions of economy of skilled material, rapidity of execution, 

















facility in removal, the requirement of ouly a moderate staff 


of European workmen, and safety against»torrential rain, 
or those sudden and tremendous bowrasque’s of wind whicl 
sometimes in these regions sweep all before them, anc 
it must require as few heavy pieces to be carried up to 
this mountain eyrie as possible from the plain below. 
These conditions were found sovhard to, combine and 
fulfil that several new schemes for their accomplishment 
by modified designs for the bridge itself, engaged the 
studies of the.engineers. It was suggested to throw an 
arch of stone of small.span, across the ravine at about 


l 
} 
i 


' one-third its depth from the bottem, and..then apon. that 


Coustantine, though greatly shorn of its ancient impor- | 


tance, is still a large place, with seme six or seven thousand 
fixed inhabitants.and a lange wandering population. 
Nothing earlier than Roman remains now tell of the 
splendour of Cirta, the old capital of Numidia, built by 
Carthavinians,the birthplace of Massanissa and of Jugurtha, 
the story of whose misfortunes has been so gracefully told 
by Sallust, and by whose death it became a’ Roman ,posses- 
si(m about a century before our era. JInJins Cesar be- 





to raise tier over tier of arcades, like: those of the Pont 
du Gard and other Roman ,aqueducts, until the: level of 
Constantine was reached. ‘This. was» found needlessly 
expensive from the mass of »work. required, and perhaps 
not over secure in an earthquakecountry. 

Horsing, consisting of vertical and. diagonal timbers car- 
ried up from the bottom, «was then studied and abandoned, 
as. was also a.plan. for-centreing of timbers standing 
diagonally arypwards from the two sides of the ravine. A 
bridge of American girder pattern to be pushed out « 
one abutment into place was also proposed, to serve as the 
means of suspending the centreing for the arch itself. But 
this also. was abandoned on the ground of expense: Finally 
the. plan adopted, was conceived by’M. Martin; and eon- 
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sists, as will be seen by our illustration, especially Figs. | 
and 6, in a suspended arched centreing of timber. 

The abutments being completed, upon the top of each and 
well back from the edges of the centre ope, a large mass of 
rubble masonry was built up together, as in Figs. 5, 6, and 
7. These became, with the help of some suitably formed 
castings at the rere, the means of support for four large 
chain cables, which were passed across and hhung in a 
moderately curved catenary between the abutments. 
These chains were of iron, 48 millimetres diameter, and 
vith studded inks, and were lent to the .con- 
tractor by the Minister of Marine from the stores 
in Algeria. As soon as these four chains had been 
got across, passing over framed horses or saddles, and 
adjusted all nicely to the same curve, vertical sus- 
pending bars, prepared all to their suitable lengths, were 
shackled at their upper ends into the links of the cables at 
proper ilorvelenellisnnneties them plumb. To the lower 
ends of these secured by wrought iron stirrups and 
itters, &e., were attached pieces of horizontal scant- 
i piece taking four suspension rods, and 


Sy 
ling, each 


these beams were then planked over. so as to give 
a secure floor for working on, right across. The 


work was now »weady for the erection of the arched 
timber centreing, which consisted of four parallel arched 
ribs, each formed of a number of vovssoir frames, of 
radial and diagonal. pieces, abutted and rendered continuous 
across. ‘The construction of those will be plain from 
regarding together Figs. 1, 2, 3 and 4. At the proper 
level a diagonal faced skew back had been carried out from 
the opposite faces of each of the abutments to receive th 
springing of those arched frames, which having been put 
together. upon the suspended platform as thei centre- 
ing, were finally closed and brought firm and home at the 
centre-key by a set of long chase wedges. This timber 
framed arch of four ribs being completed, transverse 
timbers were applied to connect them together, and the 
upper or eztrados range of these were let to oversail at 
each side, so as to afford footing for the vertical timbers 
aud Jedger pieces, which were then put together at either 
side, and became the supports upon which the gantry, as 
seen in Figs. 2 and 3, was erected, and by which the cast 
iron work also was put up. 

This timber-arched bridge was then the centreing for 
the cast iron arch which was to form the permanent work. 
The cast ironwork, as may be seen from Figs. 1, 2, and 3 
Plate II.), consists of five parallel ribs—each of equal 
width throughout—the outer ones with sunk, the inner 
ones with open panels. These were cast in three | 
each, with a rise or versed sine of one-eighth of the span. 
The pie es are butt-jointed and bolted, and the spai lrils 
are fitted in with an efficient enough sort of dia 
strutwork, but of a so-called “ ornamental” desig 
good taste of which appears to us more than questionable. 

The ribs are connected transversely by struts and St. 
Andrew crosses, and at top are powerfully stiffened against 
lateral action by the cast iron flooring extending the entire 
width of the bridge, which is ten metres—plus the pro- 
jecting cornices. The footways, of two metres wide each, 
are formed of cast iron plates as to their tratlic sur- 
faces connected by flanges with the cornices which also 
arry the balustrade, the design of which appears to us 
even more objectionable than that of the spandrils. The 
roadway proper is floored with very flat arched and 
ribbed plates of cast iron, over which, if we mistake not, 
the surface for traffic is formed of asphalted road metal. 

The arched ribs are 150 metres in depth ail 
through; the stone abutments carry skew back plates 
of cast iron whence the ribs spring; the wnited 
section of the five ribs is = 54,840 square milli- 
metres. There is nothing very peculiar about the 
details of construction of the cast ironwork, but it 
seems to have stood well to its work. Under a proof load 
of 500 kilogrammes to the square metre of roalway the 
depression at the crown was found to be only six to seven 
millimetres. The entire weight of cast iron is only 415 
metrical tonnes, and when we consider that the arch is 
actually 188}ft. span, the material must be good and well 
applied that has shown so small a deflection. The work 
was completed whilst Marshal Pelissier was still governor 
of Algeria, and over the key block, beneath the imperial N, 
this is recorded. It is not unworthy of notice that 
whereas the voussoirs of the five arches only weigh 
about 143 tons, the flooring plates of the foot- 
ways and roadway weigh nearly eighty-nine tons, the 
greater part of which is merely so much dead and useless 
load. Had buckled plates been employed of .°.in. thick- 
ness in place of cast iron the total weight would have been 
about six tons, or eighty-thre e tons of dead load arved on 
the bridge, while the lateral rigidity.would have been 
quite as great as now. 

In an. earthquake country such as this the value in 
ensuring the stability of the bridge when exposed 
to shock, by thus lightening its inertia by eighty-three 
tons on the very top, can only be fully appreciated by 
those who have carefully considered the dynamic rela- 
tions of different structures to earthquake wave motion; 
thissubject is, however, too large and complex for more than 
mere allusion here. We may. just. add, nevertheless, this 
remark—when the direction of wave motion in earthquake 
shock happens to coincide, or nearly so, with the /engtheay 
of an arched bridge structure, whether of »stone or of iron, 
it is one whose form affords a large amount of resistance to 
displacement or injury; but when the direction of wave 
motion is nearly transverse to the length, an arched 
structure, of whatever sort, becomes very weak indeed in 
its resistance to shock. Its resistance in this direction is 
nearly inversely as the cube of the span, and it may be 
greatly doubted whether an earthquake shock of a smart 
character, say having a velocity of wave particle of not 
more than eight or ten feet per second passing nearly 
transversely through this bridge, must not prove fatal to 
the cast iron arch; the.total load upon this bridge— 
measured upon the curved ribs, is 1405 tons—and the stress 
upon the cast iron voussoir ribs is 4°31 kilos. per square 
millimetre at the crown, and 4°57 kilos. at the abutments. 

When the ironwork of the bridge was completed the 
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wood cenireing arch was eased by the key wedges, and it 
was removed bit by bit by the help of the arched platform 
suspended from the cables. 

M. Martin has proved his competency for works of this 
delicate and risky sort by the care with which at the com- 
mencement he went into all the calculations (the chief 
results of which have been before us), as to the length and 
strain upon the cables, and the stress, and stability required 
of the wooden arched centreing. 

The tension of the chains he takes from the well-known 
formula 


Pd 2 ae a 
= [= d2+4 
a? 


in which P is the load per meter forward, d the semi- 
chord, and f the versed sine—the result showing that 
the stress would not exceed 9°4 kilogrammes to the square 
millimetre—whereas the proof-load to which all marine 
cables are submitted by the French Government is 17 kilo- 
grammes per square millimetre. 

He calculates the thrust on the timber arched centreing 
in the first instance by the very common expression 


Q= 5 
in which, as before, P = the half-load, d = the half chord, 
and f= the versed sine, which gives 84 tons for the hori- 
zontal thrust, whence the pressure normal to the springing 
is had. 
T=¥7 P? + Q:, 

which gives 96°8 tons for the value of T, and a pressure 
at maximum of 0°42 kilogrammes per square millimetre of 
the fir timaber, whose crushing strain is about four kilo- 
grammes per same unit of section. But acknowledging the 
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inexactness of these expressions, M. Martin re-calculates the | work, found himself deserted by those men almost at the 
whole by the more elaborate method pointed out by | commencement. A strike took place, owing, it is believed, 
M. Bresse in his “Cours de Mechanique Appliqueé,” | partly to some misunderstanding as to terms, &c., partly to 
pp. 249—295, the result of which is to give the corrected | the terrors inspired in the men by the terrible depth and 
value for Q at 79 tons in place of 84 tons as before. aspect of the ravine of the Oued Rummel at thesite, and these 
In concluding the description of this bridge, and of its | men returned to France. The erectors sent out to put toge- 
ther the ironwork took the tim- 
ber work in hand in the car- 
penters’ stead. About a score 
of native artisans who, after a 
few days, presented themselves, 
were employed, and M. Martin 
speaks in the very highest 
* terms of their fidelity, sobriety, 
industry, and courage. “ Any- 
thing,” he says, “ may be done 
with these men if they only 
be well and intelligently com- 
manded.” This is but one more 
testimony to the really noble 
mental and moral qualifications 
that characterise the Arab race 
—one more indication of the 
~~ wisdom of the French military 
government in taking the corps 
=~ of Turcos into their service; 
- and ought to be a “straw in 
- the air,” even to ourselves, to 
show how we might supplement 
= ‘i our own military resources, 
construction, it is of some interest to record that M. Martin, | while yet there is time to do so, by the help of the allied 
having gone to the serious expense of bringing heavy | blood of Affghanistan and the Punjaub. — . 
carpenters from France specially to put together the timber | With one thing, and one only, as respects this interesting 
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work, we cannot express the same admiration we would 
wish to do for all the rest. 

M. Martin unhesitatingly claims for himself the priority 
and the rights that belong to it, as the inventor or origi- 
nator of this method of constructing arched bridges upon 
timber arched and suspended centreing. 

He says—“ Ce succes dans un travail, qui navait pas de 
précédent a ete certainement un sujet de satisfaction pour 
le constructeur qui en avait concu le projet et tenté lexecu- 
tion,” and in other expressions he has affirmed the same 
notion. Now we have no hesitation in saying that this 
method of centreing was not first invented by M. Martin, 
nor was it originally a French invention at all, but is the 
property of our own immortal TELForD. 

he Menai Bridge was begun in May, 1819, and com- 
pleted in January, 1826—but long before its commence- 
ment various projects for crossing the strait were anxiously 
considered—and as far back as April 22, 1811, or more 
than fifty-six years ago, Telford proposed, and matured with 
all his characteristic moderation, exactitude, and caution, 
his plan for suspended centreing for the construction of a 
single vast arch of cast iron, of 500ft. clear span across the 
Menai at Ynys-y-Moch. 

This design, of which a half diagram is given, is, 
in principle, absolutely the same as that adopted here 
at El Kantara. It is true that the details of arrangement 
of four similar catenary chains, with vertical suspending 
bars, are not the same as Telford’s diagonal suspending tye 


bars, with his timber centreing cantilevered out from either | 


abutment—but the primal idea is the same in both—and 
that once given, innumerable varieties as to detail are possi- 
ble toalmostany one. Telford’s centreing consisted of four 
great fir timber ribs, each a hollow trussed frame or curved 
open sided sort of rectangular beut tube of framing, 25ft. 
deep at the springing, 7!ft. at the crown, and dft. in width, 
and to be eased by wedges at the abutments, when the 
superstructure of east iron, which was to be 40ft. wide in 
roadway, and to consist of nine ribs, each cast in twenty- 
three pieces, should have been all in place. 

M. Martin may possibly not have known this in 1865, 
nor, perhaps, even now—though we must remark that 
French engineers, as being generally much better read than 
English engineers, are much less likely to be ignorant of 
what has been done and published in England—and also if 
we mistake not, in more than one foreign language—half a 
century ago, than Englishmen are of what has been done 
and published in France. 

However, we now assert the fact and reclaim the inven- 
tion of this method of constructing centreing for Telford, 
who, with the far-sightedness that belonged to him, adds 
to his description of his plan (see “ Life of Telford,’ by 
Rickman, ne | plate 77 of the Atlas) that it would probably 
hereafter be found applicable with advantage in many 
other situations as wellas at the Menai, where the depth of 
water and sweep of tide were at that date supposed to pre- 
clude an ordinary piled centering. 

How is it that our French neighbours, in almost every- 
thing so noble and chivalresque, although they are ready 
to acknowledge - priority of merit in the continental 
nations, often prove themselves grudging or unwilling 
to accord to us English what belongs to us of the same 
sort? Is it that France feels she can easily afford to 
be generous to those who stand below her, but can scareely 
bear to be just towards us, who in industrial skill and 
power are more nearly her rivals ? 

The facts do seem to be so, as those best acquainted with 
French applied scientific and technical literature, know full 
well and with pain. 

However, our business here ends by affirming the claim 
of TeLForp. Palmam qui meruit ferat. R. M. 


LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 








BORE OF THE SEINE. 

Srr,—In THE ENGINEER of the 24th imst., page 475, you state 
that the bore of the Seine ranges from 3ft. to dee I beg to submit 
that your estimate appears to me much too low. I saw the bore 
at Caudebec in the autumn of 1864, during the spring tides ; it 

END ELEVATION 


SS 





could not have been less than 10ft. in height. The shape and 

dimensions of the principal waves were, to the best of myrecollection, 

as shown in the sketch. X, Y represents the level of the receding 

fresh water just before the passage of the bore. . ©. WwW, 
Grandola, Alemtejo, Portugal, May 31st, 1867. 





SUPPLY OF WATER TO LONDON, 


Srr,—The accident occurring at the source of the Vartry Water- 
works causing great damage and expense as well as a cessation of 
the water supply to the inhabitants of Dublin proves the necessity 
of not being dependent upon only one supply of water for a want 
of such magnitude. Instead of tapping a Scotch, Cumberland, or 
Westmoreland or Welsh lake, and carrying its contents to London, 
a distance of a great many miles through a diversity of hill and 
dale, and interfering with the rights of proprietors all claiming large 
remuneration for way leave and damaged property, I propose, as a 
method of greater economy and utility, to sink a number of artesian 
wells in suitable situations in the immediate vicinity of the several 
railways communicating with London, and on their roads convey 
the water pipes from these several artesian wells, paying way 
leave to the railway companies over whose lines the aqueduct 
pipes are laid. It would be a more simple and cheaper plan to 
enter into an agreement for right of way leave for water pipes 
with these railway companies than with the innumerable legion of 
landowners between the great lakes and London. It would be 
profitable to the shareholders in these companies in proportionate 
payment for way leave, as the demand for water increased more 
artesian wells could be sunk. 

Any person who has acquired any information on the subject of 
sinking or boring for coal must be aware that when the borer 
taps the different strata containing springs that an enormous 
amount of water is liberated, and rushes to the surface in vast 
continuous quantity, creating in the endeavour to control it the 
greatest difficulty and expense in mining operations. It is from 
this immense supply of subterranean water in divers localities 
that I propose to carry on railway level water to London. 
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In Essex artesian wells have been bored with the greatest faci- 
lity at small expense. At Braintree, Wallosea, Mersea, and in 
the district of Bullpamfen, seven miles from Brentwood, these 
wells yield a large supply of water, and have proved of the | 
greatest utility; formerly in some seasons the ditches became dry, 
and the cattle suffered and died, but by the aid of artesian wells 
the ditches are now kept full all the year of fresh sweet water. 
An artesian well is a well that is always overflowing either from 
its natural source or from an artificial tube, and when the over- 
tlowing ceases it is no longer an artesian well. Near Shi!!nal, in 
Shropshire, an artesian well, diminishing from 12in. to Tin. in 
diameter, and at a total depth of 260ft., yields a continuous supply 
of 210,000 gallons daily; at Grenelle (Paris) an artesian well has 
for many years given out a jet of 3000 cubic metres of water every 
hour, being suflicient supply for that district of Paris. But at 
Kissengen an artesian well yields 100 cubic feet of water per 
minute, with a jet of 76ft. high and 15in. in circumference. 

I do not think that the chalk or green sand strata will either of 
them yield sufficient water supply to repay the expense of boring 
and leading, but our great lines of railways from London must 
pass through several limestone districts, and those, particularly in 
the vicinity of rivers, would fill artesian wells with an abundant 
supply of water to be conveyed on the /eve/ route of these rail- 
ways to the capital, with profit to the railway companies and 
economy, comfort, and health to its inhabitants. 

C. F. PARKINSON. 


Eppleton Hall, Durham, June Ist, 1867. 

[We give our correspondent’s letter insertion because it is sug- 
gestive and so far useful, but he should remember that railways 
are very far indeed from being level, and in only a few instances 
could the necessary fall towards London be secured for the mains. 
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Ep. E.] 





THE CONSTRUCTION OF WROUGHT IRON COIL GUNS, 

Str, —Permit me to observe that during the debate upon this 
subject, brought on by Mr. Bailey’s motion, which took place on 
the 13th of this present month, some remarks were made not 
exactly in accordance with the real facts of the case. 

General Peel thought it necessary to state that when he was 
appointed in 1858 he found the fundamental principle of the Arm- 
strong gun had been subinitted to Government so far back as the 
year 1854. The fact, however, is that it was not until January, 
1856, that the plan for constructing wrought iron coil tubes for 
heavy ordnance was submitted to the War-office, and then it was 
first submitted by the writer and not by Sir W. Armstrong, and 
had been previously proposed and published by mein the ** Journal 
of the Society of Arts” for December 15th, 1854, page 78, received 
by the then Mr. Armstrong in due course of post the day after 
publication. It was not until nearly four years after the date of 
my publication in 1854 that Sir W. Armstrong obtained his patent, 
immediately impounded by Government. 

In fact, among all the somewhat frivolous objections to my pro- 
posal for constructing wrought iron coil guns raised by the Select 
Committee of the Royal Orlnance at Woolwich, no notice was 
given to me that the board had been already in possession of the 
identical plan for three or four years—an omission not at all likely, 
considering that the correspondence on the subject between the 
War-ottice, the Select Committee, and myself was carried on for 
five or six years. In the year 1860, however, I received a commu- 
nieation from the then Secretary of State for War, dated January 
5th, wherein it is stated that my plan for constructing heavy 
ordnance differed materially from that adopted by Government, 
notwithstanding that about the same date Mr. Abel, of the Royal 
Laboratory at Woolwich, was delivering a lecture at the Royal 
Institution on the Armstrong gun, describing the manufacture in 
the same terms that I had male use of in my first publication in 
the ‘* Journal of the Society of Arts ” for December, 1854. 

The Palliser gun, alluded to in the course of the same debate of 
the 13th inst., is also taken direct from my description published 
in 1854, wherein I recommend the wrought iron coil tube to be 
covered with a jacket of cast metal, in order to give weight and 
strength, instead of the coil upon coil, as adopted by Sir W. Arm- 
strong, which enormously increases the cost without any com- 
pensating advantages. The most extraordinary fact in the case is 
that the War Department should have felt the necessity of pur- 
chasing the Armstrong patent at a cost to the nation of £2000, 
when it had been in possession of the identical plan for four years 
previously, having been laid by me unconditionally before the 
Ordnance Select Committee in January, 1856. I beg to add, how- 
ever, that the term applied by Sir J. Hay is perfectly right and 
proper, the ‘‘ Elswick coil,” because it was at those works that coil 
tubes for heavy ordnance were first :axde; but I claim priority of 
invention; and I may further state that I have in my possession 
every document in original necessary to substantiate my statement. 

Reading, June 21st. Henry W. REVELEY. 

[Is Mr. Reveley aware that hooped guns of great antiquity are in 
existence ?—Eb. E. | 





PATENTS OR NO PATENTS / 

Str,—I am very much obliged to you for the complimentary 
manner in which—notwithstanding the fundamental difference 
between our respective interests and prepossessions—you have 
put my anti-patent argument before your readers. As it is not 
often that the courtesies of controversy reach so low down as to 
gratify an advocate of liberty for the eyes and ears even of dis- 
honest people-—for whenever we contend for the legality of imita- 
tion we are, in nine cases out of ten, understood to admire also 
the immorality of it, and at once hooted accordingly—you may be 
sure that I feel the distinction of having my sincerity for once 
taken on trust, and my logic tested without any questioning of-my 
motives. Nor am I less pleased to see the support of your in- 
fluential pen given to direct State rewards versus indirect taxation 
through private monopolies. I have only to regret that the ineon- 
siderate use of the word ‘‘due” where I rather meant “* partial” 
should have conveyed to you an erroneous impression which calls 
for speedy correction. é 

In describing the saving of stamp duties litigation and need- 
less formalities, which the inventor in Prussia enjoys by way of a 
first, second, and third dividend on his disallowed claim to pro- 
tection by patent—I have evidently conveyed to you the impres- 
sion that in defending the doings of the Prussian Government I 
desired also to apologise for their omissions. This has only hap- 
pened through my awkwardness in writing for the press, I assure 
you, Sir, there was nothing farther from my mind than the wish 
to gloss over the essential cynicism and ingratitude of the system 
which, on other grounds, Irecommended. Honestly trying to put 
into my picture all the shadows actually existing in nature, I did 
not intend to beg pardon for any of them, not even the blackest, 
because I think it simply dishonest to admit facts first and then 
to explain them away. Witness, for example, how freely I spoke 
of ‘neglecting, sacrificing, victimising, despoiling,’ a nd how 
mercilessly I sneered in passing at ‘‘ disproportionate civil service 
pensions,” wherever found. A very little more would have made me 
say what I have no hesitation in saying now, viz., that the Prus- 
sians have abolished indirect State rewards, and forgotten to insti- 
tute direct ones instead—the more shame for a nation of so much 
good sense! I hope, therefore, you will believe me, Sir, that I 
agree entirely with your proposition that “the Prussian Govern- 
ment should vote Mr. Bessemer a sum of money” to save their 
imperilled integrity—always provided, of course, that Mr. 
Bessemer has no calilien to wear the Black Eagle with oak leaves | 
instead, but merely desires to undertake the management of still | 
more property for four meals a day and his living—I am fully | 
persuaded that a Government like Count Bismarck’s, spending | 
ever so many millions in army and navy estimates upon the | 
external safety of their country, should also raise afew odd hundred | 
thousands for progress, internal prosperity, and useful inventions. 
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However strongly I urged in my last etter the absence of all 
formal engagements between State and inventor, I am yet of M 
Mill’s opinion, that ‘those who work for all should also be rene + 
by all,” when they choose to claim such compensation, hee 

This explanation being duly made, I have pleasure in pointj 
out another speck of affinity between your views and mine All 
physical violence on the part of would-be free-stealers trespa 
assault, breach of contract, slander, &c., should certainly per 
prohibited by State law, even after we shall have permitted = 
and ears and moral suasion” to be as free within fourteen ims 
as they are at present only in fourteen years after date. The old 
feudal principle, that ‘‘ they should take who have the power,” i 
assuredly a detestable one; and it may even be doubted vey 
seriously whether a man is not morally wrong if he imitates 
invention iminediately after the expiration of a patent that has 
not yet sufficiently paid the original holder. In such a case | am 
fully persuaded that every pressure which public opinion can bring 
to bear upon the evil-doer should unsparingly be put upon a 
for it is clear that every buyer who patronises the unscrupulous 
imitator is, pro tanto, taking profit from the inventor, whom he 
ought to encourage as much as possible. 

Referring now to the only point on which our respective views 
really differ, I fear we must agree to let it be. Neither one letter 
nor two would suffice to give you my reasons why the Bessemer 
process or its equivalent would surely have come forth a long time 
before 1875 if we had but abolished monopolies and taken our 
chance of what improvements it pleases Providence tosend us. If 
nevertheless, you could have the patience to follow me through the 
elementary Dryasdust pleadings necessary for the purpose, I think I 
might yet equalise your present focus with mine. Itisademonstrable 
truth that inventions will be made all the faster the loss they are 
pampered and protected. Or, rather I should say, “spread, used 
adopted, utilised, practised,” for the mere making of them would 
be of mighty little importance to anybody exc pt the studious 
idlers gaping about Kensington Museum to kill time. Seeing that 
in all plusquam septennual trades competition isthe very life-breath 
of business, I have no manner of doubt that its hitherto non. 
admission among less than seven-year-old industries kills full 
twice as many inventions as patent rewards ever have induced, 
This prejudice of mine, however, is not easily proven within a 
column. I can only sketch it im hazy outlines, Given the 
murderous cutting down of profits which would follow perfect 
free trade in all branches of business, young and old alike, it 
seems to me impossible that any of them could successfully resist 
the universal craving for the reduction of cost prices, which is a 
necessary concomitant of competition. Given free trade, another 
ten years of increasing foreign competition, and a little more 
insubordination among our workmen at home—all of which we 
shall assuredly get without asking—there will be a time when few 
sources of profit shall more deserve the attention of investors 
than the exploration of new industries, and, nota bene, the em- 
ploying of competent inventors. When every novelty becomes 
immediately thrown open to everybody we may be sure no one 
will have much but the energetic, the honourable, and the enter- 
prising. Instead of inventions continuing a drug in the market 
and inventors “‘ the most unfortunate persons on earth ”——as Bank- 
ruptcy Commissioner Cecil Fane calls them, in the teeth of that 
much-vaunted law of patents -I confidently expect to see them 
run after, cried after, and prayed for not long after the patent 
abolition shall have made us feel the want of improvements and 
novelties. You will have observed that I am talking pretty 
cavalierly—almost brusquely--about the inventor and his merits; 
it is, however, only because I know we cannot do without him, 
because I know we must have inventions, even at the cost of 
honestly paying for them, that I tell inventors to their face—Turn 
out on strike in a body rather than allow yourself any longer to 
be hoodwinked by a law of patents which can neither be defended 
as it is nor amended as it ought to be! 

How I wish I could, with one stroke of the pen, picture to you 
the whole prospect of patent law repeal as it is lying before my 
imagination. But the subject is really too large for systematic 
discussion before an unprepared audience. Only let me refer you 
brietly to the change which has taken place both in the price, 
quantity, and quality of goods, and in the material condition of 
the labouring millions, since the time when a poor, clumsy, and 
withal wofully expensive, knife or clock was slowly and painfully 
built up by one individual cutler or watchmaker—forging, grind- 
ing, boring, hafting, buffing, polishing, adjusting— yes, and selling 
—all the work by himself alone—a jack-of-all-trades and master of 
none—always losing the whole fruit of his previous industry if 
failing in any one particular towards the finish—isolated from all 
assistance, living only for himself and by himself—as jealous of 
interference with his supposed privileges as he was ignorant of his 
real interests, and therefore as poor and as miserable as such a 
porcupine cannot fail to be. What have not co-operation, com- 
petition, division of labour, central agencies, and commercial law- 
essness done for him? And how did he not spit fire against the 
abolition of his beloved guilds that did it all? Compare now with 
this caricature of a business man the modern inventor. Working 
behind closed shutters like a mole—shunning life, light, and liberty 
alike—for fear of treason refusing all extraneous assistance 
habitually preferring to dabble in the dark single-handed—his own 
projector, designer, modeller, adviser, calculator, lawyer, and 
salesman—in such cases as Mr. Bessemer’s in Prussia, also his own 
paymaster—risking the wages of all these ubiquitous capacities 
upon the great final coup, which to every five among six inventors 
never comes, and earning par consequence, on an average, just 
nothing, except what sheer luck—sometimes, but very rarely in- 
deed —makes him a present of. Why is this inventor poor, and 
what remedy will eventually make him richer? How can a 
creature depending upon mere accident for its being ever become 
anything better than a worshipper of Kismet’? and what fatalist 
ever escaped falling sooner or later the easy prey of envy, greed, 
pusillanimity, and all that makes a poor man poor indeed’ No 
doubt there are other inventors, men who may show their flag 
anywhere and march triumphant. There are some who get patents 
and keep them—to a purpose. But these respectable few can 
scarcely raise any claim to be considered as typical average inven- 
tors. To me they are merely the exceptions that illuminate the 
darkness where we may search for the rule and find it. In my 
judgment the typical average inventor is rather he who manufac- 
tures the elever ingenuities that are—in 3000 cases, minus 700 
‘* not proceeded with.” The representative inventor is rather he 
who persists in losing heaps of good money for the mere solamen 
miseris of having plenty of strange bedfellows in misfortune. The 
ordinary every-day inventor is rather he who feeds lawyers, patent 
agents, model makers, and mad doctors during life, and throws his 
burial expenses upon the parish after death. You see him peep- 
ing through the lines when you read in Mr. Mill’s ** Representa- 
tive Government,” ‘‘a slave, properly so called, is a being who has 
not learnt to help himself,” and therefore you know him again 
when you read further on:—“‘ Leaving things to the Government, 
like leaving them to Providence, is synonymous with caring nothing 
about them, and accepting their results, when disagreeable, as 
visitations of nature,” Or, on the next page: --‘‘ Evil for evil, a 
good despotism in a country at all advanced in civilisation is more 
noxious than a bad one, for it is far more relaxing and enervating 
to the thoughts, feelings, and energies of the people,” &c. &c. 

It is not my business to doctor inventors. Moreover, I hold 
they are already more pitied, nursed, and coddled than does them 
good; but if ever I were called to consultation as a quack to look 
into the case about which our doctors disagree, my advice would 
be thoroughly Abernethian —‘‘ Throw the poodle into the pond, 
and let him either swim or be drowned.” If stupid people can 
afford to outlive freedom of trade why not the most intelligent of 
any? However, the Queen’s English is again coming to grief 
through my anxiety to be thoroughly understood. Let me con- 
clude this long letter with many thanks for your valuable space. 
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RAILWAY MATTERS. 

TE return of the Metropolitan line exhibits only the slight in- 
crease of £262. 

THE average annual loss of the Brighton Company for the last 
nine years is nearly £300,000. 

THE West Somerset Company have resolved to raise a further 
capital of £24,000 by preference shares. 

Tue Pacific Railroad is being laid with unexampled speed, 
taking American standards of comparison. 

THE London and North-Western are said to be continuing their 
traditional mode of treating Warrington, even whilst spending 
a large sum on a new station there. 

cCapTrais TYLER has stated that no scheme for guards and 

agsengers’ communication that has been brought under his notice 
is such that he could recommend its adoption. 


THE united management of the Hudson River and Harlem 
railroads has undertaken to extend its sway over the river also 
with a view to maintaining fares at its own figure. 

Tue importance of a railway which, when completed, shall join 
the Punjab Railway at Umritsur, and be connected with the East 
Indian Railway near Delhi, cannot easily be exaggerated. 

THE southern New South Wales line is now the longest con- 
tinuous railway in the colony, but it appears that, as in the nother 
country, extensions have not been followed by the anticipated 
increase of traffic. 

Mr. HopGson opposes the Railway Guards and Passenger Com- 
munication Bill as quite unnecessary, the directors being anxious 
for their own sake, he alleges, to secure this communication when 
shown to be practicable. 

Tue Punjab Railway suffered like other railways in India, 
from the floods, and it has suffered more through the loss of the 
traffic that would have naturally flowed to it by the destruction 
of the common road of the country. 

Tur live stock transported over the Erie Railway for the week 
ending Saturday, June 8, 1867, amounted to one hundred and 
forty-five cars of cattle, seventy-one cars of hogs, seventeen cars 
of sheep, fifteen cars of horses, and two cars of calves. 

A GRAND meeting of the Brotherhood of Locomotive Engineers 
was recently convened in Buffalo, About ninety representatives 
were present, comprising prominent master mechanics and super- 
intendents of the leading roads in this section of the country. 

THE Wharncliife meeting of the Great Eastern Railway Com- 
pany, fixed by adjournment for Wednesday, did not take place, 
“in consequence of the Committee of the House of Commons 
having decided that the preamble of this company’s finance bill 
was not proved.” 


Sir M. Peto expresses an opinion that it is quite possible to 
adopt some mode of communication with passengers and guards 
such as is contemplated by the Bill before Parliament. In fact, 
it is, he alleges, already in use not only on the continent, but on 
some English lines. 

Tue report of the East India Railway was issued on Wed- 
nesday, giving the details of operations. It is generally satisfactory. 
Circulated with the report is a letter addressed to the Secretary of 
State for India on the constitution and management of the East 
India Railway Company, by Mr. R. W. Crawford, M.P. 

Tue New South Wales railways have not monopolised the 
traffic of the highway, and even if they had it seems doubtful 
whether the traffic would have yielded net profits enough to pay a 
full dividend. It is remarkable how slightly the passenge r 
traffic has increased with the extension of these railways. 

On Thursday, last week, the directors of the Midland Railway, 
with some of the chief officials, had a trip over the new line 
between Bedford and London, and on their way the chairman 
laid the last brick of the Belsize tunnel at Hampstead. It is 
hoped that the extension will be open for guocds traffic the Ist of 
July. 

As was anticipated, the document put forth by the directors of 
the London, Chatham, and Dover Railway, purporting to be a 
statement of accounts between the company and Messrs, Peto, 
Betts, and Crampton, is challenged as wholly incorrect, and also 
as containing some misrepresentations, which, under no circum- 
stances, should have occurred. 

In 1861 seventy-two miles of railway were open for traffic in 
New South Wales, and the number of passengers was very nearly 
600,000. In 1864 there were 142 miles open, that is, nearly double 
the previous length, but the number of passengers only increased 
by one-sixth. The goods traffic in the same interval showed a far 
greater rapidity of increase; it was more than trebled, and not 
far from quadrupled. 

THE report of the Imperial Mexican directors states that the 
railway from Mexico to Apixaco was opened for goods traffic on 
the 2Ist of January, but the unsettled state of affairs had pre- 
vented this portion of the line from being worked to advantage. 
It is satisfactory to know that a very large traffic already exists 
in the district, of which the company will probably carry the 
greater portion when the business of the country is resumed. 

THE Eastern Railway Company of France and the directors of 
the German lines have made arrangements for a direct service, to 
carry passengers in one day between Paris and Frankfort-sur-Main, 
by Metz, Forbach, Sarrebriick, Creuznach, and Mayence, without 
change of carriages. Monthly tickets will also be delivered for 
the same journey. This service will correspond at Mayence with 
the trains for Wiesbaden, and at Frankfort with those of Soden, 
Hombourg, and Nauheim, 


THE directors of the London, Chatham, and Dover Railway 
Company have issued a report of the company’s financial connec- 
tion with the contractors, Messrs. Peto and Company. They 
affirm that the result of an investigation is that Messrs. Peto owe 
the company no less a sum than £6,661,941, 19s. 1d. They, 
however, make the important qualification that they have cal- 
culated the stock issued to this firm at par, whereas some of it is 
known to have been issued in the market at 273 per cent. only. 

THE Irish Railway Committee have agreed upon the following 

es for a proposition to her Majesty's Government:—Ist, her 
Majesty’s Government to have a compulsory power to purchase 
all railways in Ireland; 2nd, the purchased railways to be leased; 
3rd, until leased the railways to be managed by commissioners; 
4th, such commissioners to be appointed, not by Government, but 
by the House of Commons; 5th, any loss incurred on account of 
working the railways to be made up to Government by an increased 
income-tax on Ireland. 


AN alarming accident occurred on Friday night last at Copley- 
hill Junction, on the main line of the Great Northern Railway 
Company, near Leeds, about six o’clock. The engine of a goods 
train ran off the line and fell down an almost perpendicular 
embankment 30ft. in depth, dragging eight or nine trucks after it. 
The driver and fireman were thrown from the engine, and so 
Seriously injured that their lives are despaired of. The up-line 
was blocked for some hours, but the traffic was worked on the 
down line, and little stoppage of traffic occured. 

At the Brighton Railway meeting on Tuesday afternoon the re- 
pert of the committee of investigation was adopted, and four of 
the proposed new directors—Sir Charles Jackson, Messrs. Ralph 

pes, C.B. Cardew, and Jonas Levy— were elected, Colonel 
Bart+clot, M.P., was requested to retain his seat, Mr. Charles 
Stewart having declined to act. Mr. Laing, M.P., was elected 
chairmen of the new board, with a salary of £2500 per 
annum ; and a special meeting is to be suminoned for the 4th of 


July to decide upon the contemplated werking amalgamation with 


the South Eastern Company. 
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NOTES AND MEMORANDA, 

THE annual intensity of the sun’s heat at the equator to that 
at the poles is as 115 to 14, or as 8 to 1 nearly. 

M. Becourrer states that in wooded localities the maximum 
rainfall occurs in summer, and in non-wooded localities in 
autumn, 

Tur presence of hydrogen in the atmosphere of those fixed 
stars of which Alpha Lyra is the type has been established by 
Messrs. Huggins and Miller. 

Tue exhaling power is always least in the indigenous trees, the 
native crab and pear giving less than the cultivated varieties, and 
the sloe and bullace still less, compared with the Orleans and 
greengage pluin. 

FRoM a paper read before the French Academy, by M. P. | 
Duchartre last year, it would appear that some plants grow much 
faster during the night, when deprived of the sun’s rays, than | 
during daylight. 

TRUNKS of trees, some of them 3ft. in circumference, have been 
found in Prince Patrick's Island and Melville Island on the spot 
in which they grew. This place is perhaps, at present the coldest 
spot in the northern hemisphere. 

It is very probable that were it not for the combined effect of 
currents, aerial and otherwise, that the difference of temperature 
between the equator and the poles would amount to at least 200 
deg. instead of about 80 deg. as at present. 

It is calculated that nearly as much heat is transferred from the 
tropical regions by the Gulf Stream as is received from the sun by 
the éntire arctic regions, the quantity conveyed by the stream to 
that recived from the sun by those regions being as 15 to 18. 

FRoM a comparison of observations made in the Antarctic Seas | 
with those of Capt. Sir L. McClintock, it appears that the 
average difference of barometric height in the northern and 
southern zones between 40 deg. and 60 deg. is about one inch. 

Ir was found that when the perspiring surface of a plant was 
diminished by removing the leaves, the power of exhaling moisture 
nexrly ceased; a plant so circumstanced, which before had evapo- 
rated thirty ounces in twelve hours, now only exhaled one ounce. 

Dip the earth possess neither an atmosphere ner seas, and were 
the temperature of each place to depend entirely on the direct 
heat of the sun, the difference of the mean annual temperature 
between the equator and the poles, according to theory, ought to 
amount to about 200 deg. 

Dr. RICHARDSON considers iodine as the best chemical agent for 
destroying organic poisons. Iodine placed in a box covered with 
muslin will diffuse itself at a temperature of 70 deg. at the rate 
of a drachm in twenty-four hours. Heat and light favour the 
destruction of the poisons. 

ASSUMING an average difference of only three-quarters of an 
inch of barometric pressure in the northern and southern zones 
between latitudes 40 deg. and 60 deg., it is estimated that the 
pressure on the northern zone exceeds the pressure on the southern 
zone by no less than 14,500,000,000,000 of tons. 

Captarn Siz J. C. Ross noticed that there exists a gradual in- 
crease of barometric pressuré from the equator to about 30 deg. 
south latitude, and from this point at first a gradual diminu 

~so that in about 49 deg. sonth latitude we find the same pres- 
sure as at the equator, and thence a more rapid diminution. 

Dr. SALISBURY stated that during the American war a number 
of men who slept on straw containing a sort of mould or fungus 
were seized with measles, and he found, by inoculating himself 
and his family with the fungus, measles were produced. Dr. 
Kennedy, of Dublin, is stated by Dr. Richardson to have made 
similar observations, 

Some interesting experiments were made by Dr. Hales on the 
evaporating power of plants. He found that a sunfiower plant 
weighing 3lb. perspired about 30 oz. of water in twelve hours 
during a day in the months of July, but in a warm night it per- 
spired only 3 oz., and lost nothing in a cold night; on the contrary, 
it gained weight by imbibing dew. 

From observations made by Sir J. Herschel and M. Pouillet on 
the direct heat of the sun, it is found that were no heat absorbed 
by the atmosphere about 83 foot-pounds per second would fall 
upon a square foot of surface placed at right angles to the sun’s 
Mr. Meech estimates that the quantity of heat cut off by 
tmosphere is equal to about 22 per cent. of the total amount 
received from the sun. M. Pouillet estimates the loss at 24 per 
cent. ; 

THE remains of an ancient forest were discovered by Captain 
M’Clure in Banks’ Land, in lat. 74 deg. 48 min. extending along a 
range of hills varying from 350 to 500ft. above the sea, and from 
half a mile upwards inland. He found a great accumulation of 
fossil trees, as well as fragments not fossilised. This fact proves 
the great change that must have come to pass in the climate of a 
spot where formerly forest trees flourished, and where now ground 
willow and dwarf birch have to struggle for existence. 

THE humidity and consequent coldness of our modern summers 
has been attributed by Williams to the increased evaporating 
surfaces caused by the enclosure of the open fields and wastes ; 
to the multifarious intersections of them by fences, especially of 
the hawthorn, a profusely exhaling plant ; to the increased luxu- 
riance of our crops; to the increase of pasturage; to the numerous 
jlantations, more especially of foreign trees and those whose ex- 
fatten power is very great; to the immense bodies of stagnant 
water in canals; and also to the enormous quantity of water dis- 
charged into the atmosphere from the various steam engines of the 
country. 


WILLIAMs tried to ascertain whether the exhalation from the 
fences which intersect our fields might not be lessened by substi- 
tuting other shrubs or plants for those now generally used, and he 
found that a sprig of common hawthorn consisting of eight leaves 
exhaled seven grains out of sixteen, and a similar sprig of the 
evergreen thorn only lost three grains out of the sixteen. The 
next comparison was the hawthorn with the holly: each weighed 
previous to the experiment forty-eight grains; the hawthorn 
exhaled nineteen grains and the holly only twograins. The loss of 
the furze was only half a grain in seventeen grains, and of the 
Scotch fir one and a-half grains in seventy-four grains. 

Mr. ABEL states that if gun cotton is prepared in strict accordance 
with Von Lenk’s system it will resist to a remarkable degree the 
destructive effects of prolonged exposure to temperatures even 
approaching 100 deg. Cent. Ordinary gun cotton contains small 
quantities of nitrogenous impurities which give rise to a free acid 
when exposed to heat. 1 per. cent of sodic carbonate neutralises 
this acid, and is sufficient to prevent serious change. Water acts 
as a most perfect protection to gun cotton (except when it is 
exposed for long periods to sunlight) even under extremely severe 
conditions of exposure to heat. It is not necessary that the gun- 
cotton should be wet, a slight dampness being sufficient. 

THE silver mountains of Idaho territory are supposed to 
contain the richest mines of silver that have yet been discovered 
upon the American continent. Splendid specimens of ruby 
silver, &c., in the Paris Exposition, represent the mines called 
Poorman, Oro, Fino, and Morning Star, upon Oro Fino Moun- 














tain, Carson district, Owyhee County, Idaho. The extraordi- 
nary results obtained from the Poorman in less than six months’ 
working have excited general interest. The small space from 
which silver ore was mined, producing by the old mill crushing 
and amalgam process, over 00,000 dols. in bullion. Of this ore 
upwards of fifteen tons were selected and shipped to New 
York, ria San Francisco, that produced an average of 68 per cent. 
n bullion. From this shipment were taken the specimens exhibi- 
ted at Paris, one of which wcighed, when ined, 510 Ib., being the 
largest piece of ruby silver on record. 
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MISCELLANEA. 

HuncGary has adopted the decimal system of coinage. 

AN American mechanic must spend a quarter of his income in 
rent. 

THE scavengers of New York turn up their noses at two dollars 
a day. 

3READ is seventy-five per cent. dearer in New York that in 
England. 

Iv is expected that both Bombay and Madras can be supplied 
from the new Godavery coal-field. 

THE preparation for the Leeds’ Exhibition of Works of Art next 
year are progressing most favourably. 

Mr. BRADFORD, the American painter, has taken a series of photo- 
graphs in the Arctic seas of a very striking character. 

THE crops in all parts of the United States are reported to be 
in excellent condition, and promising an abundant yield. 

Horatio M‘Cu.tocn, the eminent Scottish landscape painter, 
died at Edinburgh on Sunday night of paralysis, He was working 
on Saturday. 

TuenreE is no truth in the report that the ironclad Miantonomoh 
is to be sold to Russia. That vessel has been ordered to return to 
the United States. 

A BRONZE money chest has lately been discovered in the excava 
tions at Pompeii. The figures, which are carved in bas-relief on 
the sides and lid, are said to be of extraordinary beauty. 

An island has most opportunely been discovered on the route 
between San Francisco and China which will serve as a coaling 
station, and thus removes the great obstacle to this new steamship 
route. 

THE restoration of the choir of Worcester Cathedral will, it i® 
thought, be a work of two years or more. Meanwhile a temporary 
organ is to be erected in the nave, where the services are now cun- 
ducted. 

THE steam ram Dunderberg is now making a trial trip at sea to 
test her engines. She has taken on board a battery of six 15in. 
guns, and it is now said that France will pay for her, fully 
equipped, only £400,000. 

THE land telegraph line between Gainesville and Punta Rosa, to 
conneet the latter point, by a marine cable with Havana, is com- 
pleted. ‘The entire line of 275 miles long was constructed in thirty- 
sevén and a-half days. 

Ir may, perhaps, not be uninteresting to many of our readers 
to know that within a fortnight’s voyage of London new and 
most important gold discoveries have been wade in the British 
province of Nova Scotia. 

Tue steam ram Dunderberg, which has been sold to the French 
Government, June 12th proceeded on atrial trip. Her speed, 
it is said, averaged 13°9 knots per hour. The Dunderberg will 
sail for Cherbourg within a fortnight. 

Two colliery explosions have just occurred in South Wales —one 
at the Beaufort Colliery, near Swansea, by which three lives were 
lost, and the second at thé ¥ jountain pit, near Aberdare, where one 
man lost his life and four were badly injured. 

Ay order received at Chatham kyard announces that the 
Lords <f the Admiralty have a to advance the wages of the 

t nd second class labourers at that establishment from 13s. to 
4s. per week, the pay of the other labourers remaining the same 

before. 
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THE works of the Star Glass Company, of Philadelphia, about 
to be started i; Norristown, are furnished with anew style of fur- 
naces With closed ashpits, in which is introduced a blast of air to 
support cou bustion, with jets of steam im close proximity to the 
grate bars. 

Tue sixth enormous gun cast at the Fort Pitt Foundry for the 
Chilian Government has been despatched, accompanied by 100 
balls of 1000 1b. each. The monster istwenty and a-half feet long, 
twenty inches in the bore, and five and a-half fect in diameter at 
the breech. 

Tue Agricultural Employment Bill before the House of Lords 
proposes to enact that, after the close of this year, no boy under 
eight years of age and no girl under thirteen shall be ——— in 
agriculture for hire, and that no girl under eighteen shall be em- 
ployed in a public gang. 

THE Society of Arts have this year awarded the Albert Gold 
Medal to W. Fothergill Cooke and Professor Charles Wheatstone, 
F.R.S., “for their joint labours in the introduction of the electric 
telegraph.” The medal has been struck in duplicate, and a copy 
will be presented to each. 

Tue Government inspector appointed under the provisions of 
the Alkali Act has just presented his report for 1866, from which 
it is satisfactory to learn that a further advance has been made in 
the manner of preventing the escape of muriatic acid during the 
processes of manufacture of various salts, the amount of escape 
last year being 0°73 against 0°88 of the preceding year. 

THE Swiss Federal rifie-shooting match is about to commence at 
Schwytz, near the spot where William Tell shot Gessler. The 
different prizes offered represent a value of 300,000f., not includ- 
ing premiums, which may be estimated at an equal sum. The 
funds of the Swiss Federal Carabineers’ Society furnish the 
money for the prizes, together with voluntary donations from 
various countries. 

A veRY satisfactory report respecting the quantity and quality 
of coal in the basin of the Godavery, India, has been lately made 
to Government by Mr. Blandford, of the Geological Survey. Ac- 
cording to this gentleman a seam of six feet in thickness runs 
through a large extent of the basin. Four feet of this seam are 
composed of fair coal, the rest of the seam consists of coal of a 
quality unsurpassed in India. 

Tue Crystal Palace directors have arranged, for the present, to 
make good the portion of the building only, which extends from 
the screen to the north transept, terminating the north end of the 
palace at the latter point, beyond the Alhambra and Byzantine 
Courts. The contractors undertake, under a penalty, to complete 
it at such a date as will insure this portion being ready for those 
plants which need protection during the winter. 


THE steamship Narva, chartered by the India-rubber, Gutta- 
percha, and Telegraph Works Company (Limited), leaves Green- 
hithe to-day for Havannah, having on board 240 miles of sub- 
marine telegraph cable to be laid between Havannah and Key West 
(Florida), and between Key West and Cape Romano (Coast of 
Florida), thereby placing the island of Cuba in telegraphic 
communication with England and the continent of Europe. 

THE arms which have been selected to compete for the prize in 
the new breech-loading competition are nine in number ; and it is 
no longer a secret that the fortunate competitors are Messrs. Albini 
and Braendlin, Mr. Remington, Major Fosbery, Mr. Burton (two 
systems), Mr. pore Mr. Martini, Mr. Joslyn, and Mr. Henry. 
With these will probably be tried, although not as a competitor 
for the prize, a rifle of Mr. Westley Richards’, as the best repre- 
sentative of the self-consuming or partially self-consuming cartridge 
system. 

Tue French Government cistern-lighters Cruche and Filtre have 
just returned to Havre, after conveying a cargo of sea water to 
Paris for the great aquarium of the Exhibition. Each of those 
vessels had taken on board 150 cubic metres of water, but not 
finding 2 sufficient depth in the channel of the upper Seine, had to 
discharge a quantity, and could only deliver from 100 to 110 metres 
at the Champs de Mars. They will consequently have to make 
several trips to Paris, as not less than :/.00 cubic metres are required 
to fill the aquarium. 
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In the early part of last year, the Indian Council having in con- 
templation the furnishing of the Government of Bombay with two 
ironclad monitors, application was made to the Thames Iron 
Works to furnish designs for such a class of vessel, and in April of 
the same year designs were prepared by Mr. G. C. Mackrow, the 
company’s naval architect—which wegive aboveandon the opposite 
page—and sent in with a description of the vessel and turret, 
which latter was designed upon the American plan, but superior 
in every respect to what was seen in the Miantonomoh, which 
arrived here some few months later. 

The vessel was designed to be built wholly of iron, on the 
cellular principle, with a double bottom, made water-tight, and 
subdivided into small compartments about 16in. long; and trans- 
verse water-tight bulkheads, so arranged that if one compartment 
above the double bottom be pierced and filled with water, the vessel 
shall still have sufficient buoyancy in the remaining portions to 
keep her afloat. Beneath the turret a water-tight well is formed, 
so that any excessive leakage caused by damage to the turret may 
be received into this well, which is fitted with water-tight doors, 
and thus kept from entering the other parts of the vessel. Any 
slight leakage is provided for by the box waterway receiving it and 
conducting it to the drainage pipe, and pumped out either by 
steam or hand pumps. The coal bunkers are also made water-tight 
and divided into compartments, so as to fulfil the conditions men- 
tioned above, and thus, as far as practicable, render the ship un- 
sinkable. The armour plates on the sides are 9in. thick, witha teak 
backing of 3ft. with two thicknesses of jin. plating behind. The 
whole of the upper deck beams are covered with jin. plating, upon 
this is worked 6in. of teak longitudinally, and over this 2in. of 
armour worked transversely, and bolted through all. This was in- 
troduced to render the deck invulnerable, as the decks of these low 
vessels when rolling in a sea-way, present a large area to the upper 
battery guns of the enemy’s ships, as well as those of the land 
batteries. The ventilation of the vessel is secured by three power- 
ful fans, capable of supplying the boiler furnaces with sufficient air 
when steam is up, as well as the whole of the vessel with a fresh 
supply every five minutes; the air is to be drawn entirely from the 
turret, but should the turret well fill with water as a result of 
damage done to the turret, the air will be drawn from armour-plated 
ladderway, placed just abaft the turret. The turret is constructed 
on the American principle, 24ft. internal diameter, the armour being 
10in. thick on 10in. of teak backing, with angle irons 10in. x 3}in. x 
Rin., placed vertically 2ft. apart, rivetted to the two jin. skin plates. 
The centre shaft to be forged, and either slotted out externally or 
bored out internally for the passage of voice pipes, &c., from 
pilot house, as well as gear for starting auxiliary engine, the out- 
side diameter below collar to be 18in., tapering to 16in. at heel 
and head. To have a square shoulder at deck, working in a 
square bush, properly fitted into a wrought iron deck-plate, in 
order to admit of the shaft being raised or lowered, which is ac- 
complished by means of a three-threaded screw at the heel of the 
shaft, set toa 2in. pitch, and adeep nut, turned by means of a tooth 
wheel driven by hand or auxiliary engine. The weight of the 
turret when turning is to be partially or entirely carried by a 
wrought iron jacket, revolving on a collar at the upper part of 
the shaft. Beams of wrought iron 8in. deep and 3in. thick, 
welded to jacket, and secured to inner skin of turret, from 
which four iron stays 5in. diameter, carried down to lower 


part of ‘turret, and™secured at heads and heels, as shown” in 
the midship section, will transfer the weight to the jacket 
when shaft is raised. Brass racers Gin. wide and L4in. thick, 
and about 3in. apart, are to be worked round under the turret 
and secured to surface deck ring, and a series of scuppers, leading 
from oil vessels inside of turret down through wood backing, over 
space between racers, are fitted for the purpose of lubricating the 
joint. A pilot-house to be fixed on top of turret shaft, 8ft. internal 
diameter, composed of the same thickness of armour, wood backing, 
&c., as turret. A wrought iron traveller to be fitted round under 
lower side of beams, to convey shot and shell from handing scuttle 
to muzzle of guns. The turret is capable of revolving at the rate 
of 20 turns per minute, by means of an auxiliary engine of 25-horse 
power placed in well of turret, movement being given by means of 
a pat pinion working in a larger toothed wheel at line of deck, 
and secured to floors of turret. The guns are assumed to be 
600 pounders, fitted on a carriage capable of raising or lowering the 
after part of the gun, which is assumed to be pivoted at the muzzle, 
thus keeping the port to the minimum size, giving only 4in. above 
muzzle for field view. It is proposed to train turret and guns 
from pilot-house, which does not revolve with the turret, but is 
pierced with sight holes, and means are provided for working 
auxiliary engines and firing guns from within. The steering wheel 
isgplaced in well of turret, and directions given for steering from 
pilot-house, and also for working the screw engines, which are to 
be of the nominal power of 400 horses collectively, obtaining a 
speed of 11 knots. 

Dimensions.—Length between the perpendiculars, 220ft.; ex- 
treme breadth, 50ft.; depth, top of inner bottom, —ft.; tonnage, 
b.m., 25263%; nominal horse-power, 400; horse-power indicated 
on trial, 2400; speed, 11 knots; displacement at 14ft. draught, 
3264°1 tons; displacement per inch, 23°3 tons; area, midship sec- 
tion, 637 square feet; centre abaft iniddle, 2°2. 

Statement of Weights—One month’s water, including tanks, 
12 tons; three months’ provisions, including casks, 10 tons; wood 
and sand, &c., 2 tons; eighty officers and men, and effects, 10 tons; 
anchors and chain cables, 46 tons; two boats and fittings, 3 tons; 
officers’ stores, 10 tons; two gun-slides and carriages, &c., 70 tons; 
shot and shell for two 600-pounders, 100 rounds each, 54 tons; 
powder, 200 rounds, 701b. charge, say 6 tons; small arms, 1 ton; 
grape, canister, shot, and small stores, 3 tons; galley and con- 
denser, 6 tons; auxiliary engine, boiler, and fans, 60 tons; engi- 
neers’ stores, 16 tons;—total, 309 tons. Hull, complete, 1031 tons; 
armour to belt, deck, and wood backing, turret, and pilot-house, 
1360 tons; engines, 400-horse power, 350 tons; eighty hours’ coal, 
allowance for inferior, 200 tons; guns, ammunition, and small 
arms, 134 tons; outfit, stores, water, men, and effects, 175 tons;—- 
total, 3250 tons; displacement, 3264 tons; surplus, 14 tons. 

The Secretary of State for India in Council having now decided 
upon the class of vessel he will have to guard the harbour of 
Bombay, has invited the principal shipbuilding firms to send in 
designs, based upon certain particulars, which we subjoin, The 
designs are now in course of preparation, and will be sent in on 
Monday next, July 1st. 





Dimensions, stowage, and estimate of weights for the rough design 
of a twin-screw monitor, to carry four 18-ton guns in two turrets,— 
Length between perpendiculars, 225ft.; extreme breadth, 42ft.; 
depth in hold, 12ft. 3in.; burthen, 1849 tons; dranght of water— 


armament—forward and aft, 15ft. each; area of midship section, 
598ft.; displacement, 3037 tons; engines, 200 nominal horse 
power; estimated speed, 8 knots per hour; four days’ coals, 
92 tons; four weeks’ provisions, 4 tons; complement of men, 
100; armament, four 18-ton guns; total weight of hull, about 
1118 tons; total weight of armour on sides of breastwork, 
457 tons; total weight of backing, about 79 tons; total weight 
of turrets, giacis, plates, &c., 470 tons; thickness of armour 
on sides, 6in.; thickness of armour on breastwork, 8in.; height of 
armour on side above low-water level, 2ft.; height of breastwork, 
6ft. 9in.; height of port, 7ft. 6in.; depth of armour below low- 
water level, 4ft.; thickness of backing, 10in.; thickness of plating 
behind backing, in two gin. thicknesses, l}in.; thickness of plating 
on beams, l}in.; thickness of oak planking over plating on beams, 
6in. Water for two weeks, 9 tons; provisions for four weeks, 
5 tons; 100 officers and men and effects, 13 tons; wood, sand, and 
holystone, 2 tons; officers’ stores and slops, 2 tons; cables and 
anchors, 41 tons; boats, 4 tons; warrant officers’ stores, 5 tons; 
armament, including small armsy ammunition, &c., 190 rounds for 
each gun, 269 tons; galley and condensers, 3 tons;—total, 353 tons. 
Engines and boilers, 200 noutinal horse power, including extras, 
200 tons; engines for turning turrets and for ventilation, 35 tons; 
engineers’ stores, 10 tons; eoals for four days’ full steaming, 92 
tons;—total, 690 tons. Armour on sides, Gin. thick, armour on 
breastwork, Sin. thick, wood backing, 10in. thick, plating on 
deck, ljin. thick, two turrets, exclusive of guns, glacis, plates, 
&c., 1204 tons; hull, exclusive of any additions which may be 
required to make the sea voyage, 1118 tons; hull, including 
armour, turrets, breastwork, &c., 2322 tons;—grand total, 3012 
tons; displacement, 3037 tons; surplus displacement, 25 tons. 

It would appear from comparison that the difference between 
the two designs consists in this, that in what the Thames Com- 
pany proposed they gave precedence to the power of defence, pro- 
viding the greatest amount of protection for the vessel and guns, 
and then the maximum weight of artillery, viz., two 600-pounders 
in one turret; whereas the Indian Board seem to regard the offen- 
sive as of the greater importance, reducing the defensive power and 
increasing the number of guns, viz., four 18-ton guns in two turrets, 
reducing the armour to 6in. at belt of vessel, and 8in. to breast- 
work, and giving up also two or three knots of speed, which we 
consider most undesirable, as eleven knots speed would enable the 
Monitor to advance upon any ordinary “vessel or retire, whereas 
eight knots would leave open to the attacks of the enemy, he 
being able to advance and ver a broadside at pleasure, and then 
withdraw out of range of her guns. : 

In a vessel designed expressly for coast defence we consider she 
should be quite impregnable to. any shot that can be carried by 
sea-going ships. A frigate with 8in. armour would be more 
than a match for the India Board monitor. A few well- 
directed blows from her broadside, Would penetrate the 6in. 
belt or 8in. breastwork, and a shell let fall upon the slight deck 
would be sufficient to sink her at once. The 2in. armour deck 
provided in the Thames Company’s design, would effectually pre- 
vent this latter mishap, and, taking all these points into considera- 


[rn engines, coals, water, provisions, complement of men, and 





tion, it is evident the first point to be obtained would be an im- 
pregnable vessel, and then to provide the greatest amount of 
armament capable of being carried upon the limited draught. 
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THE LATE MR. HOPKINS’ SYSTEM OF DEMAG- 
NITISING IRON SHIPS. 

Tue following very interesting paper was read at the 
Salle des Conferences in the Champs de Mars, Paris, on 
Saturday last, June 22nd, by Capt. Crawford, R.N. The 
Abbé Moigno presided at the meeting, which was one of a 
series on different scientitic subjects, held almost daily under 
his auspices. Captain Crawford had translated the paper 
into French, and his rendering of the subject and explana- 
tion of the models in that language was lucid and 
thoroughly understood by a large number of French scien- 
tific men who were present. The paper was written by 
the late Mr. Hopkins shortly before his death, and Capt. 
Crawford, who has taken a deep interest in the invention, 
kindly volunteered to be the exponent of his deceased 
friend’s ideas on this subject, which cannot fail to be in- 
teresting to the man of science, and if worked out with the 
spirit of the late inventor, we feel satisfied that they may 
yet prove practically beneficial to the modern “ toilers of the 
sea.” The case of the Northumberland, the demagnetisation 
of which vessel was incomplete at Mr. Hopkins’ death, has 
been ruthlessly quoted against him by the opponents of 
the system. A table was produced which showed how far 
the work had proceeded up to the 13th of January, and 
Captain Crawford explained that at the time at which 
ill-health obliged Mr. Hopkins to discontinue labours 
which he was never able to resume, he was momentarily 
batiled by the magnetism of an iron beam in the structure 
of the vessel, so cased with wood that it was almost im- 
possible to demagnetise it effectually. He also stated that 
Mr. Evans, the President of the Compass Committee, and 
the principal opponent of Mr. Hopkins, had never taken 
the trouble to visit the Northumberland during the ex- 
periments, and had never met Mr. Hopkins or heard him 
advance AXny arguments in support of his simple 7 § 

The Abbé Moigno, in thanking Captain Crawford for 
his able exposition of the theory, observed that the case 
of Mr. Hopkins was but another instance of the too common 
fate of inventors, who so seldom live to see the beneticial 
results of their inventions, and that it seemed to him that 
the more simple and beautiful the idea embodied in any 
new process, the more difficult it was to convince men of 
its utility. The models referred to in the paper was 
operated on by Mr. Girdlestone, of the firm of H. J. and 
J. W. Girdlestone, of Westminster, who have undertaken 
the depolarisation of iron ships for Messrs. Green, Samuda, 
and other well-known builders and owners. 

The magnetism of iron ships, and the embarrassments which it 
occasions in their navigation in consequence of the deviations of 
the compasses, have been lately so fully entered into in the very 
able and elaborate papers read before this Institution by Statf 
Commander Evans, as to render it unnecessary to enter minutely 
into the subject. I shall simply draw attention to some of the 
leading facts, with a view of showing the present state of this 
question, Notwithstanding the considerable attention with the 
subject has received, it is admitted that mariners are still sur- 
rounded by difficulties which none of the systems of correction at 
present in use can remove. Indeed nothing short of the absolute 
demagnetisation of the iron affecting the compasses can effectually 
remove the evils resulting from such an influence, which not only 
causes very serious errors in their direction, but also reduces their 
directive power, and thereby increases the heeling errors when 
sailing in the meridian. 

Until lately the system of ascertaining and correcting the errors 
of the compasses in the royal navy was somewhat different to that 
adopted in the mercantile marine, as explained in my former 
paper, but in consequence of the increased amount of iron intro- 
duced in the construction of the iron-plated ships, the compass 
deviation has become so large that the employment of magnets to 
reduce the amount of deviation has become unavoidable; but the 
method of correction by magnets, however perfect, is not con- 
sidered as superseding the construction of a table of errors, by 
means of swinging, and navigating the ship by that table. The 
system of having a standard compass and a table of deviations is 
adopted in the merchant service as well as in the royal navy. 
Therefore as regards the embarrassments attending the navigation 
of iron ships in thick weather they are more or less alike in both 
services. 

Again, as regards the compasses themselves, and the position of 
the binnacles on board iron ships, the Admiralty instructions are 
as good as could be wished, but unfortunately we find these in- 
structions frequently as much disregarded in some of the ships of 
her Majesty's navy as in the mercantile marine. No system of 
correction or remedies could be rendered of any service if com- 
passes be placed so near iron beams as to prevent them from act- 
ing freely. 

In my former paper I remarked that—‘‘ Many of the errors of 
deviation attributed to the hulls of the ships may be referred to 
the magnetism of the steering gear and the deck beams, and the 
defective manner in which the binnacles are often placed on board 
iron ships.” This fact has been subsequently verified by obser- 
vations made on board several vessels in the London docks; there- 
fore it follows that, however free the hull may be from any 
magnetic influence, the compass may still have a considerable 
deviation, arising from the magnetism of the beams in its imme- 
diate vicinity, which necessarily must be destroyed before the 
compass can possibly act correctly. We have recently had an 
example of this kind of disturbing influence from internal masses 
of iron in H.M.S. Dryad, a wooden vessel with iron beams. This 
ship, on her return from a short trial near the entrance of Ply- 
mouth harbour, had a narrow escape of being wrecked, owing to 
the magnetism of her beams, which caused a deviation in her 
compasses of 5} points, or, say 60 deg. 30min. Indeed, in the 
majority of cases in the larger vessels, the principal disturbance 
proceeds from the effects of local masses of iron, and not so 
much from the hull, if the compass be 20ft. from the sides. 

Before I proceed to show how the hull of any given vessel, or 
the beauis, or any other masses of iron on board, which may dis- 
turb the compasses, are to be demagnetised, I shall first give a 
brief description of the method, so that the system may be 
thoroughly understood. 

The demagnetising process is effected on the same principle as 
that adopted in destroying the magnetism of steel-bar magnets, 
when they are no longer required to be employed as magnets. As 
this principle may not be generally known amongst those who 
have not studied the science of magnetism practically, I shall give a 
brief description of the process by showing how magnetic bars are 
magnetised and demagnetised by means of a horseshoe magnet. 
Take a prepared steel bar, tempered, but not yet magnetised. 
If we place small compasses on both sides and within a short 
distance of this bar, they will not be disturbed, or made to 
deviate from their meridional direction, and will retain their 
parallelism, as shown by the arrows. Steel and iron bars, 
sewing needles, Xc., in their normal state, may be placed together 
without indicating any tendency to attract or adhere to each 
other, but the moment they are magnetised they will attract and 
unite together into one bundle. This magnetic power of attract 
tion will remain if not destroyed; but if the separate parts be 
demagnetised, they will be restored to their former normal or 
neutral state. 
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If we pass over the bar a horseshoe magnet from 8. to 
N., with the S. end of the bent magnet forward towards the 
intended north end of the bar, so that the magnetic current may 
pass through the bar from south to north, the bar will acquire 
polarity —the intensity of this polarity will depend on the power 
of the horseshoe magnet, and the number of times it is made to 
pass over the bar from 8. to N. 

The moment the bar acquires this polarity it will affect the 
compasses placed in its epilliboaskoed to a considerable distance, 
and inake the direction of the needles to conform to the magnetic 
curves, 

If the bar be made of steel, and properly tempered, it will retain 
this magnetic power permanently. If, however, it be only a hard 
iron bar or beam, such as iron ships are made of, the magnetism 
will become gradually less intense in the course of years; but 
nevertheless will continue to be of sufficient intensity to cause a 
great deviation of the compass placed in its vicinity. Therefore it 
is indispensably necessary to remove this magnetic power; that is, 
to demagnetise the iron ship, the iron beams, or other disturbing 
masses of iron, so that the compass may be allowed to act correctly 
and without deviation. 

This highly important object can now be easily and effectually 
done in the following manner: 

We see how the bar first acquired its magnetism, viz., by means 
of passing currents through it from 8S. to N., and we may 
reasonably conclude that if we pass currents through it in a con- 
trary direction we shall destroy its magnetic power. By reversing 
the horseshoe magnet, so that we pass it now in the opposite 
direction, i.c., from N. to S., the polarity of the bar will be 
destroyed; and if the operation be carefully done the bar will 
be restored to its original normal condition. 

It must be borne in mind that if this contrary action be con- 
tinued longer than is necessary to destroy its previous polarity, it 
will acquire a contrary polarity. If, however, this opposite effect 
be produced, it may be easily removed by reversing the operation. 

This is precisely the system I adopt in demagnetising on a large 
scale, whether I operate on the hull of the ship or on the indi- 
vidual iron beams and other wasses of iron near the compasses, 
and whether I employ ordinary horseshoe magnets or electro- 
magnets. 

Before commencing the operation it is necessary that the general 
character of the magnetism of the hull should be correctly ascer- 
tained, and the direction of the magnetic currents of the iron 
beams accurately noted, as it is evident that upon the nature of 
this acquired polarity the particular course to be pursued in the 
process of demagnetising will entirely depend. 

I will now explain by means of the model the experiments made 
on board H.M.S. Northumberland, and furnish a table of the 
results as far as I was able to carry on my experiments. These 
were conducted at Sheerness in January last. The weather was 
extremely unfavourable and very cold, and I was at the time 
suffering from a very severe illness, which completely prostrated 
me before I was able to complete the operation. However, in 
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‘There 1s scarcely any soft iron in the frame of an iron ship. I 
is composed of iron of various degrees of .hardness, which doe 
not acquire magnetism rapidly, like soft iron, but when once it 
becomes saturated with the magnetic powder, it will retain it for 
many years ; though its intensity becomes gradually less and less 
every year, as itis not capable of preserving it uniformly and perma- 
nently, like hardened steel. For the very same reason, after the 
magnetism of the hardiron has been removed, it will not return again 
unless the ship beexposed to hammering and reconstruction. There. 
tentive power of the hard iron of the plates, ribs, and beais of iron 
ships, has been proved in the case of the Great Britain and 
several other ships, which could be mentioned, During the first 
few months after launching a very large proportion of the ac. 
quired magnetism vanishes. As to the aiieaed effects of the action 
of the waves of the sea on the hull, the concussion and vibration 
thereby produced may tend to hasten the gradual weakening of 
the ship’s polarity, but never to change or reverse it. Had this 
been the case, an iron ship’s compasses would be constantly devi. 
ating to the east and to the west on the same course during a short 
voyage in stormy weather. Those who entertain such ideas could 
never have made observations on the magnetism of ships at sea, 
The actual change, as already stated, is merely the gradual dimi- 
nution of the intensity of the polarity of the hull acquired during 
construction, and not the reversal of the poles. Hence, wken once 
the polarity, or the magnetism, of an iron ship is destroyed it will 
not return, and the hull will have as little effect on the compass 
as that of an ordinary Thames steamer. 

Although the experience on board the Northumberland was not 
made under the auspices of the Admiralty, but simply by their 
permission, yet it is my duty to acknowledge that I have received 
the greatest courtesy from their lordships. When I proceeded to 
Sheerness, in January, to make the experiment, they instructed 
their naval officers to afford me every facility in carrying out the 
process on board the Northumberland. I also met with the 
greatest attention from all the naval officers. They feel a very 
great interest in the invention, and are looking forward to be 
relieved of the embarrassments and risks attenting the present 
system of correcting the deviations of the compasses, In spite of 
the difficulties already referred to, the severity of the weather 
and my severe illness, | was enabled to carry the operation sufli- 
ciently far to prove the perfect practicability of the demagnetising 
process. I intended not only to complete the Northumberland, 
but also to demagnetise two or three other vessels then in the 
harbour. I had not the pleasure of seeing any of the members of 
the Compass Department on board the Northumberland. I have 
also to regret that some of its members are much displeased at 
their lordships granting me such privileges, and feeling such an 
interest in the demagnetising process. They privately maintained 
that I could not effect the object; but now seeing the effect 
produced in the poop-compass of the Northumberland, which they 
acknowledged in the following terms :—‘* The maximum deviation 
had been reduced from 54 deg. to 17 deg.;” and seeing that I 
could easily take away the remaining 17 deg., they recommended 


spite of these difficulties, I au happy to state the demagnetisation | their lordships that in the next ship I should not be allowed to 


was carried on sufficiently far to prove the perfect practicability of 
the process, which was the main object of the experiment. 

The Northumberland had acquired during construction a very 
strong polarity, in accordance to her position on the stocks. The 
bow was the north pole, from which magnetic lines radiated out- 
wards from 30ft. to 60ft., and the same at the stern. 

The deviation of the compass on the place occupied by the poop 
binnacle on the Northumberland was 90 deg. before launching. 
When she was swung at Sheerness the poop compass had a 
maximum deviation of 53 deg. E when her head was west, and a 
corresponding westerly deviation when her head was east. That 
is the north end of the needle was attracted to the stern. 

These facts confirm the law originally observed by Dr. Scoresby, 
and subsequently by the Compass Committee of Liverpool, and 
noticed by Commander Evans, in his last paper read at this Insti- 
tution, as follows : 

**The remarkable law of the direction of the force causing the 
semicircular deviation in iron built ships being dependent on their 
position in building, was established prior to the application of 
armour plates to ships of war. This law, provided the compass is 
free from the influence of individual masses of iron, may be thus 
expressed, ‘ the north point of the needle is attracted to the part 
of the ship which was south in building.’” 

Having shown the effect of the acquired polarity on the compass, 
I shall now proceed to destroy it by demagnetising the hull. This 
is effected by passing two horse-shoe magnets along the sides from 
end to end, in a contrary direction to its polarity, as will be ob- 
served. 

On re-swinging the model it will now be observed that the po- 
larity has been entirely removed, and the compass will now point 
correctly at all the bearings without indicating any deviation. 

On the Northumberland strong electro-magnets were em- 
ployed, with two Grove’s batteries of five cells each, and passed 
from end to end in a direction contrary to the acquired pelisity, 
in the same manner as shown on the model. This destroyed the 
polarity of the hull and affected compasses placed within a distance 
of from 8 to 10 feet from the side. 

Now, had the Northumberland consisted of nothing more 
than a mere iron shell—-like the model—or had the binnacles been 
placed at distances sufficiently far from the magnetism of indivi- 
dual masses of iron beams, &c., then on the polarity of the hull being 
destroyed the whole of the compass deviation would have been 
removed—in the same manner as is done on the model. 

But as the vessel contains a number of strong iron beams, which 
had acquired a high degree of magnetism, and within 3 ft. 8 in. 
of which the cords of the binnacles were placed, it is quite evident 
that these beams, as well as the hull of the ship, had to be demag- 
netised. 

I shall further explain this by means of an experiment on the 
model. 

The magnetism of the poop and deck beams was first carefully 
examined before they were touched by the electro-magnets, in order 
to ascertain the direction in which the operation was to be made to 
produce the desired effect. In the bearing in which the ship then 
stood the deviation of the poop compass was about 37 deg. E. The 
moment the depolarisers (electro-magnets) were passed over two of 
the beams underneath and near the binnacles the deviation was 
reduced to 5 deg. E. I then discovered that the beam on which 
the poop compass was placed, and immediately under which the 
two binnacles were situated, was so strongly magnetic that it was 
the principal cause of the disturbance, and that, therefore, it was 
necessary that it should be demagnetised. This beam was unfor- 
tunately lined or covered with wood, and could not be properly 
dealt with, without removing this lining. A part of this was 
taken off, and the beam was partially operated upon, but not suffi- 
cient effect was produced, owing to the above reason, to demag- 
netise it entirely. 

This inconvenience, together with the severity of the weather 
and the complete prostration to which I was reduced by illness, 
rendered it impossible for me to proceed further in removing the 
magnetism of the iron which affected the compasses. 

However, what had been effected was sufficient to prove the 
complete efficacy of my plan, and that the magnetism of the largest 
as well as the smaller iron ships can be effectually destroyed. 

The steering gear of the Northumberland is constructed of 
brass, to prevent any influence on the binnacles from this source; 
but this precaution is of little avail if the iron beams above and 
below the compasses, and within so short a distance of them, are 
allowed to remain in a highly magnetic state. 

The accompanying table shows the degree to which the deviation 
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of the poop and starboard compasses were reduced on the last day | 


I was able to be on board. 
placed at the required distance from iron, and all the beams or 


The binnacles should be properly | 


masses of iron that have acquired polarity should be left bare so | 


that their magnetism may be destroyed, and the compasses 
rendered completely free from all disturbances. 





touch the beams! But these compass errors, and daily increasing 


dangers resulting from them, are of much too serious a character to 
be trifled with. Some more practical and efficacious method, to 
render the compasses of iron ships trustworthy, is urgently called 
for, quite as much in the navy as in the mercantile marine. There- 
fore if any fatal wrecks should occur (which indeed may happen 
any day), and it can be proved that they arose from compass errors, 
and that these errors could have been removed by a simple and 
effective process, those who resist such a remedy in ships under 
their charge will do so at their own peril. 

In the memorandum addressed to the Board of Trade, with refer- 
ence to the magnetism of iron ships, is the following remark : 

“The President and Council (of the Royal Society) think it 
right to call the attention of the Board of Trade to the serious 
responsibility they incur in cases of loss of life and property, 
arising from the want of a proper system of compass adjustment, 
by declining to take the course which is pointed out.” ‘* They 
cannot but look forward to a time when the necessity of a proper 
supervision will be forced on the executive by public feeling, ex- 
cited by some disastrous loss of human life, traceable to the want 
of such superintendence.” 

If the Board of Trade incur a serious responsibility because 
they decline to interfere with the supervision of the compasses of 
the mercantile marine, and without having been furnished with 
any method by which such evils can be removed, how much more 
serious must be the responsibility of the Compass Department of 
the Admiralty in the event of any of H.M. ships meeting with 
such disasters, should its members resist the introduction of a 
process which effectually and permanently effects the object. The 
Admiralty are the owners, designers, and generally the builders of 
the ships of the nation, and are bound to use every available 
means in their power to ensure the safety of their navigation. 
The Board of Trade has no right to interfere with the building and 
equipment of merchant ships; therefore if an efficient practical 
remedy be discovered by which the compass errors can be removed, 
in case of fatal casualties, the responsibility will rest on the 
owners of the ships and on them alone. Even had the Board of 
Trade received a satisfactory reply to their application for an 
efficient practical remedy which could be immediately applied, 
instead of the mere supervision, and the tentative and experi- 
mental process suggested, they could only recommend it to the 
consideration of shipowners, and remind them of the responsibili- 
ties incurred in cases of fatal shipwrecks, traceable to causes 
arising from the neglect of available remedies. It is known to 
many that iron ships are sent to sea in the most dangerous state 
as regards the condition of their compasses, owing to the disturb- 
ing influence of the magnetisin of their hulls and beams, especially 
when new. 

In the coal fleet of the north many disasters occur in conse- 
quence of this evil, but which on being recorded are attributed to 
the neglect of using the lead. Numerous casualties have occurred 
in the channels, and several vessels during the last few years have 
been wrecked, owing to the great deviations of their compasses. 
Although these facts are now pretty well known, it is supposed 
that they are necessary and incurable evils, inseparable from iron 
ships, and to which we must become reconciled, as they cannot be 
removed. 

Therefore shipowners pay little attention to the subject, and 
protect themselves by means of their floating policy. The cap- 
tains of iron ships are now expected to ignore the use of the com- 
passes in thick weather, and in channels be guided solely by 
soundings. Hence in all the recent cases of casualties, some of 
which were fatal, and which were primarily caused by the devia- 
tions of the compasses, and the magnetism of the beams, the 
captains were reprimanded, or their certificates suspended, because 
they did not ignore the use of the compass and depend solely upon 
the soundings of the lead. Thus the public at large are kept 
almost in the dark with regard to the real causes of many of these 
wrecks. Nothing can excuse the neglect of all precautionary 
measures to ensure safety on board a ship, but surely such an in- 
dispensable and highly important instrument as a compass should 
have all the attention necessary to render it accurate and trust- 
worthy, and avoid the possibility of its becoming treacherous and 
misleading, from the disturbing influence of the ship’s magnetism, 
and its being placed in an improper position. 

It behoves commanders of iron vessels to look after their own 
interest and the safety of themselves and the lives of their crew. 
While shipowners can protect their own interest by their floating 
policy, however great and irregular the errors of the compasses 
may be, it is not probable that they will trouble themselves about 
compasses or the magnetism of their ships. The lives of crews 
and passengers are frequently sacrificed in wrecks primarily caused 
by the errors of the compasses, but generally attributed to the 
want of using the lead, or some other neglect on the part of the 
officers. 

Having studied this subject for many years, and knowing its 
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vital importance to the safety of the navigation of iron ships, I 
have spared neither time nor expense in experimenting and bring- 
ing the demagnetising process to a we oy but efficacious and prac 
tical issue, so that it can be immediately adopted in the navy and 
the mercantile marine. ; 

In furnishing to the Admiralty the particulars of these experi- 
ments on the Northumberland I mentioned that having satisfied 
myself of the perfect efficiency of the process, I was now prepared 
to undertake the demagnetising of all the iron ships of her 
Majesty’s navy ; and also, if required, the training of a staff of 
naval oflicers to carry out the system. 


THE SOCIETY OF ENGINEERS AT WOOLWICH 
ARSENAL. 

THE Society of Engineers have adopted the very excellent 
practice of visiting, during the summer months when no papers 
are read before the body, such factories, or engineering works in 
progress as present features of attraction for engineers, Thus, 
last summer, the great pumping station at Crossness, Blackfriars 
ide, and the irrigation works at Croydon, had each a day 
devoted to their examination. The younger members of the pro- 
fession, especially, derive a good deal of information from such 
visits; men devoted to one line of practical engineering learn how 
others conduct their operations; the meetings are pleasant and 
promote friendly feeling, and altogether the system of summer 
w.ps is well worthy of imitation by other bodies; and has so 
far been eminently satisfactory as regards the Society of Engi- 





necis 
portion of whom are men who have acquired eminence or hold 
positions of great trust and responsibility. q 

On Friday last the first trip of this season was made to Woolwich 
Arsenu!, ‘laken as a whole, this is one of the largest factories in 
the kingdom, employing from 7000 to 11,000 hands; containing a 
set of machine tools uncqualled in number and excellence, aud 
presenting multitude of operations of a very singular and 
exquisitely ingenious character, 


should be made lies in the fact that the objects of interest 
offered to the visitor are so numerous, and the space covered is so 
vroat, that it is impossible to see all that is worth seeing in a day. 
About seve nty-five men.bers und associates of the society left Lon 
don Bridge terminus by the 12.55 train, to which four special 
carriages were attached ior their convenience. Among those pie- 
sent were Mr. W. H. Le Feuvre, president ; Mr. Baldwin Latham, 
vice-president; Mr. A. Williams, hon, sec., and several other mem- 
bers of the council, On ariving at the arsenal the visitors were 
divided into two bodies, one of which commenced by inspecting 
the laboratories, while the other, starting in a different direction, 
proceeded to the carriage department, Special facilities were 
courteously supplied by the authorities to the society, and no pains 
were spared to shew the visitors everything of interest which could 
be examined in the time. The two parties met at the gun facto- 
ries, and after passing through these again separated—those who 
had previously visited the laboratories proceeding to the carriage 
department, and vice versa. 

To describe wat the visitors saw would be to describe not only 
Woolwict: Arsenal alone but an immense number of beautiful 
tools and remarkable processes. To do this eifectually would 
absorb about ten times the space we can spare, and in the end tiie 
description, unless profusely illustrated, would prove excessively 
unsatisfactory. To describe in general terms the progiess of one 
of the two parties will we think answer every purpose, and it is 
to be borne in mind that both parties visited, as nearly as time 
would permit, the same departments, and saw the same machinery 
and processes, but at different hours in the day. 

The party which turned to the right on entering the arsenal 
was met at the carriage department by the foreman. Here atten- 
tion was bestowed on the magnificent set of imachine tools used in 
making wheels for field-gun carriages, &c. The spokes are al) turned 
up in “template” lathes; an iron template spoke revolving at the 
sume rate as the bar of wood being cut to shape, determining 
the position of a tly cutter revolving at about 1800 turus per 
minute, One of these lathes is an especially beautiful machine, 
employed in working up spokes of very large size for the heaviest 
carriages. These spokes have each a fiat space on one side for the 
reception of a flat face-hoop. This is produced with unerring 
accuracy by the lathe, which thus turns square work. Lance 
poles, &c., are all made in precisely the same way. The felloes 
are all made by machinery, and the wheels are finally put together 
by hydraulic pressure—six little presses, lying horizontally in a 
circle, forcing the spokes, felloes, and stocks together with great 
rapidity. 

ihe department where the naval gun carriages are made was 
next visited. ‘These gun carriages are of iron, and have already 
been illustrated in our columns. The band saw used in cutting 
iron cold was here the great centre of attraction. We described 
this saw in the last number of THe ENGINEER for 1866, The 
visitors next proceeded to the gun factory, taking in passing the 
liarness store rooms, where literally acres of saddles, bridles, and 
horse accoutrements of all kinds are disposed in the most admirable 
and even ornamental order. 

At the gun factory the body was met by Mr.R.S. Fraser, C.E., 
agentleman otlicially entitled, **deputy assistant superintendent of 
gun factories,” in reality, next toCol. Cambell, the working head of 
tue department. Mr. Fraser had taken infinite pains to have 
matters so prepared that the process of making heavy guns, as 
now carried out at Woolwich, should be fully illustrated. While 
waiting here for the arrival of party No. 2 from the labora- 
tories, Mr. Fraser explained to the president and others the 
peculiarities of his system, exemplified by two dissected guns of the 
saine dimensions, one made on the Armstrong system containing 
no fewer than eleven distinct pieces, w the other on the Fraser 
system contains but three. e have y fully described the 
advantages and peculiarities of Mr. Fraser's plan, and we shall 
not dwell on them here. Many of the sagt 5 then inspected 
‘**the cemetery,” in other words, terrace where guns of all 
kinds which have burst under trial, are laid to rest on the grass 

their remains decently gathered tegether. 














On the arrival of No. 2iparty the formation of a heavy dou- ' 


ble coil was at once proceeded with, showing the first step in 
the manufacture of a large gun. Mr. Fraser had his heats so ar- 
ranged that without delay a coil was next drawn from the furnace in 
another department, and upset and ‘* patted” under the great 16 
ton steam hammer. This is the second process. The visitors were 
also shown the methods of forging up scrap iron blooms adopted. 
Proceeding then to the turning shop, the four great lathes, which 
we have already illustrated and described, were examined ; and a 
visit was then paid to the erecting shop, where the various parts 
of the gun are shrunk together. Here, also, a steel inner tube 
was tempered in oil. The various shops in which the guns are 
rifled and finished attracted the attention they deserved. 

The members of the society then separated once more into two 
bodies; one proceeding to the laboratory, the other to the carriage 
department. In the laboratory it Will be understood is made all 
the ammunition used in her Majesty’s service, or at least a very 
large proportion of it. An immense number of hands, chiefly 
boys, are employed. The machine tools are among the most ex- 
quisite ever produced; and many of them, as those for making 
bullets, &c., were carefully examined, their peculiarities being 
described by the various foremen of the departments visited. 

The two parties subsequently united at the gates, and returned 
to London by the 5.30 train. About forty of the members dined 
at the Bridge-house Hotel in the evening. 

The entire trip was in every respect a success ~a fact mainly due 
to the exertions of Mr. Fraser and other officers, As to the ar- 
rangements of the trip, as carried out by the president and ho- 
horary secretary, nothing could have been more satisfactory. 


The only objection indeed which | at seeheahnies which mak te valr deal 
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now including in its ranks over 430 members, a large pro- | 


| heavy anvil block disposed equi-distantly between them. The 
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PARIS EXHIBITION. — DOUBLE - CYLINDER! 
STEAM HAMMER, BY MESSKS. THWAITES 
AND CARBUTT, ENGINEERS, BRADFORD. 
Messns. THWAITES AND CARBUTT are now labouring energeti- 

cally to bring to perfection two very novel forms of steam ham- | 

mers, one of which we illustrate this week. We shall give the | 
other in our next impression, Under the new system the weight | 
of the standards and pistons in one case, and standards and cylin- | 
ders in the other, are made available in striking the blow. In | 
the first case the cylinders are fixed in the ground, and the pistons | 
connected by a powerful crosshead, carrying the hammer between 
them; in the second the pistons are fixed to the foundation, and 
the cylinders move, having the hammer-block incorporated with 
them. In the case of the stationary cylinders the steam is ad- 
mitted by the same valve to both, the distance which it has to 
travel being of course exactly equal for both cylinders. In the 
machine in which the pistons stand and the cylinders move the 
valve levers are connected by a rod, so that they must move simul- 
taneously. The difficulty of obtaining this simultaneous motion 
has been urged against the system, but Messrs. Thwaites and Car- 
butt have had so much experience in making the valve machinery 
for Mr. Ramsbottom’s duplex hammer act together that they are 
confident of success. If successful the plan will effect a great 
saving in the weight of the heavier class of hammers, and also in 
the height and ground space they will occupy. A 25-ton hammer 
requires a building upwards of 35ft. high, and its two standards 
weigh perhaps 25 tons each. In Messrs, Carbutt’s system it will 
easily be seen that much of this size and weight can be dispensed 
wilh, 

The hammer we illustrate at p. 590 has two fixed cylinders, 

arranged as shown, both in plan and elevation, ut the angles of a 





pistons have differential areas, as the greatest force is of course 
required to raise the tup, or hammer. The rods pass through the 
bottoms of the cylinders, and the crosshead is so massive tuat no 
distortion or twisting can take place; indeed, the only course for 
such twisting would lie in a variation in the friction of the piston 

The valves are 
Their construction will be readily 
comprehended from the engravings. ‘hey are worked either by 
hand or by means of a tappet rod connected with the left-hand 


piston-rod cai gear, shown by dotted lines. 


KANSOME'’S PATENT STONE 

Ow Friday last an invitation, which had been issued by th 
directors of the Patent Concrete Stone Company, was accepted 
by a numerous and distinguished company of savans, including 
military, civil, and mechanical engineers, professors, architects, 
builders, contractors, and professional men of various walks, 
amongst whom we noticed—Jhe Hon. Gerald Talbot ; General 
Willoughby, C.B.; Sir P. T. Cantley, R.C.B.; Sir H. Montgomery; 
General Cotton ; Colonel Mac Donald; Captain Burstall, R.N. ; 
Colonel Smith, Madras Navigation Company ; Sir Arthur Cotton ; 
Professors Donaldson, Ansted, Tuson, and K. Kerr; G. Godwin, 
¥.R.S. ; J. P. Leddon ; C. F. Hayward ; Robert Longsdon. Among 
the civil engineers present were --Thomas Page, E. C. Woods, 
H. O'Hagan, &c. Dr. Pye Smith, Dr. Pearson, Dr. W. Ord; 
Messrs. John Walter, M.P.; K. C. Ransome, Mayor of Ipswich; 
H. Bessemer, W. T. Thornton, J. R. . Burnett, Henry Gregory, 
Shirley Hibberd, &c. &ec. 

The object of the visit was to celebrate the formal opening of 
the spacious new works of the company on the banks of the 
Thames at East Greenwich, and to receive information as to the 
materials employed, and of the process of manufacture as actually 
prosecuted. The works, which are immediately adjacent to those 
of Messrs. Maudslay and Co., and Messrs. Bessemer and Williams, 
have been, so to speak, transplanted from ipswich. The new 
works and the process of manufacture have already been fully 
described in former numbers of THE ENGINEER, and need not be 
here repeated. 

The greater number of visitors were conveyed by special 
steamer, which left Hungerford pier about one o'clock, the expe- 
dition being under the immediate personal charge of Mr. 
Frederick Ransome, the inventor of the process and the managing 
director of the company. ; 

On arrival at the works, the party disembarked at the con- 
venient jetty which has been erected for the delivery of raw 
material and tie shipment of manufactured goods. They were 
conducted at once to tue inner end of the manufactory, at which 
Mr. Ransome entered upon his interesting illustrated lecture upon 
the materials employed, and process of manufacture, conducting the 
visitors through all the successive processes. He commenced with 
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the drying of the sand in a revolving heatedeylindér, its deposit in the | 
store cells, in readiness for use; he then proceeded to the melting of | 
the ilint in digestors by steam under pressure; the evaporation of the 
silicate of soda thus produced to the proper consistency ; the mix- | 
ing of the dry sand with the silicate, and thorough incorporation 
in the pug mills specially constructed for the purpose; the mould- 
ing of the plastic substance; its subsequent treatment to a bath of | 
chloride of calcium, the moulded articles being afterwards boiled | 
im the chloride ; then drenched in a copious and long-conéinued | 
bath of cold water, to remove the chloride of sodium, or common 
salt, luced in the reciprocal action between the silicate of soda 
and Whe chloride of calcium, the other agent produced in such 
action being an insoluble silicate of lime, which binds together 
the particles of sand, gravel, chalk, or other mineral of which the 
artificial stone is composed. The last stage in the manufacture is | 
the drying of the stone in heated chambers, after Which it is ready 
for use. 

Among the numerous fine specimens of the company’s productions 
exhibited we should not fail to notice a completed capital—one 
of thirty-seven—just finished for the University of Calcutta. This 
building is to be on the model of the ’emple of Erectheus at Athens. 
The reserved capital, elevated as it was, ehigh and grace-, 
ful object, it nevertheless, although cast with & wi core, | 
weighs about two tons, It is above 3ft. across the narrowest part, 
which joins the neck of the column, and, considering the elaborate 
and delicate work so admirably executed, must have involved for | 
the series a cost of an almost fabulous amount, had they been 
executed by hand carvers, either at home or in India. Another 
great specimen of the company’s artistic work was presented in the 
grand fountain which is being manufactured for Hong Kong. This | 
work is not yet in such a forward state as to be satisfactorily re- 
ported upon, Yet another distinctive specimen of the company’s 
work consisted of a massive block, suitable for an engine bed, 
which had been made that day. 

In the course of this inspection numerous interesting chemical 
and mechanical experiments were exhibited by Mr. Ransome, Pro- | 
fessor Donaldson, Captain MacDougall, Mr. Dynes, and others, 
illustrative of the rationale of the process, the wonderful powers 
of the stone in resisting crushing pressure and tensile strain, and 
the action of acids. 

At the conclusion of the inspection the company proceeded 
to luncheon, after which, at the call of the company, appro- 
priate addresses were delivered by Professors Donaldson and 
Ansted, Mr. George Godwin, Mr. F. Ransome, and others. | 
The learned professors expressed their strong confidence in! 
the durable qualities of the stone which they had seen manu- 
fuctured that day, and of the scientific accuracy of the for-! 
mula employed, and of the great merits of Mr. Ransome’s’ 
process as applicable to the perfect induration of natural stone. 
Mr. Godwin concurred, and thought so highly of the probable 
durability of the material, and certainly of the great beauty of 
the architectural ornaments produced, that he would advise the 
company to refuse orders rather than to execute them for so- 
culled ornamental objects the design of which might be at all 
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questionable. Mr, Ransome expressed lis pride and pleasure in 


58 
meeting with so many distinguished visitors, and felt deeply that 
they had paid him no ordinary compliment in coming there that 
day. He had done what he could to anticipate the test of time 
which had been referred to as necessary to prove the value of the 
stone, but for the result they could only wait; he had no fear for 
that result, and he ventured, in offering his best thanks for the 
compliments paid to him, to say that he felt it a very satisfactory 
issue to his toils and troubles, extending back through many years, 
to be assured by the most competent judges that he had that day 
produced a material of which he might justly feel proud. 





MARRIAGES. 

On the 25th inst., at St. George’s, Hanover-square, ALDERSON, son of 
PETER HENKY BERTHON, Esq., and Secretary of the Trinity House, to 
ELEANOR LEONORA, widow of KOBERT BERTHON PRESTON, late of the firm 
of Messrs. Fawcett Preston and Co., Esq., and only daughier of the late Licut.- 
Colonel Chas. Rogers. 

On the 25th inst., at the parish church, Clapham-comimon, WILLIAM JOHN, 
only son of JOHN TarsoN, Esq., M.D., of Clapham, to JANE MADELINE, eldest 
daughter of WILLIAM LAWFORD, Esq , C.E., of Clapham, and grand daughter 
of the late Thomas Sw.nburne, Esq., of Gatesicad 

On the 20th ins*., at St. Paul's, Knightsbridge, JAMES H, EF, BUTLER, 
son of the lion, St. JOUN BUTLER, to MINNA, adopted daughter of the late 
JOSEPH LOCKE, M.I’., and of the late PH@BE LOCKE, his widow. 

On the 19th inst., at the Church of the Hely Trinity, Dover, WILLIAM C, 
T. SLOAN, Esq., C.E., Glasgow, to ROSA MARGARETTA, only daughter of 
R.A. T. WALKER, Esq., Military Store Deparuncut, 


THE system of robbing London, as tar as contractors can, of its 
gravel, and filling up the holes with filth and rubbish, is most in- 
jurious to health, and ought to be stopped. 

Frencu GENERAL TRANSATLANTIC CoMPANY.—(From our own 
Correspondent.)—It appears that the French General Transatlantic 
Steam Navigation Company is negotiating with the French Go- 
vernment with reference to the establishment of new lines in the 
Pacific and also in the Atlantic. The dividend for the company 
for 1866 on its shares was at the rate of 7 per cent. per annum, 
but this dividend could not have been paid but for the large sub- 
scriptions received from the State, the working operations of last 
year, properly so called, having resulted in a loss, The company 
has now three lines in working, viz., to the Havannah and Mexico; 
to the Antilles, Colombia, and the Isthmus of Panama; and to 
sveW 2 OFrK. 

New Streamers. —The Pacific Mail Steamship Company has just 
completed in this cily anotlir large and magnificent ocean steamer, 
the Celestial Empire. She has one American beam engine of 105in. 
diameter and 12tt. stroke; wheels 40ft. diameter and 12ft. face, 
with a bucket width of 24in. She has surface condenser arranged 
as part of the engine, fitted with brass tubes Zin. diameter and Yt. 

ong, With the joints made with ** Allen’s compressed wood-pack - 
ing,” and the condensing water thrown through the tubes by means 
of an Andrew’s rotary pump, driven by a pair of inverted direct 
acting engines, geared two and a-half toone. Connecting with 
the suction of this pump are valves communicating with the bilge 
of the ship, so that in case of leakage the whole capacity of the 
pump can ina few moments be used to free the ship, amounting 
to over 20,000 gallons per minute. Steam is supplied to the engine 
by four horizontal tubular boilers, placed forward of the engine in 
the hold of the ship, arranged with the fire-room fore and aft, and 
the uptakes connecting to one smoke-pipe of 10ft. diameter. The 
tubes are 3in. diameter by 7ft. long. Steam chimney 20ft. high, 
which gives great freedom from priming even in the heaviest of 
weather. The boilers contain twenty-four furnaces, with a total 
of square feet grate surface, and 16,700 square feet of fire sur- 
face, which gives with great a working pressure of 20 lb. for 
the engine. In connection the main engine and boilers the 
engineer department is f with two donkey steam pumps 
of large capacity, and to pump from the bilge, or to feed 
the boiler, or throw water on the different decks in case of fire. 
They are supplied with steam from an independent boiler, so as to 
be worked when steam is not on the main boilers. There is also 
supplied a hoisting engine, for delivering and receiving cargo, and 
coaling the ship by steam; in fact, everything that would add 
to the efliciency of the engineer department has been supplied. 
The Celestial Empire is the second largest vessel ever laid down in 
the United States. The first one of the same class was the Great 
Republic, being a sister ship, belonging also to the Pacific Mail 
Company. The latter, it will be remembered, sailed a few weeks 
since from this port to take her place on the newly established 
line of the company to ply between San Francisco and China, vid 
Japan. In many respects these two vessels are nearly alike. 
wre the largest vessels in the world, next to the Great 
Eastern, devoted to the passenger trade, and reflect the highest 
credit upon our naval architects, shipbuilders, and machinists, 

Scientijic American. 

LARGE SUGAR MACHINERY. 





A very large (perhaps as large 
as any ever made) sugar will has just been finished, and 
shipped by Messrs. Walker, Brown, and Co., engineers in 
Glasgow, to the island of Cuba. They have for some time 
past been devoting a good deal of their attention to this class 
The shipment consists of steam engine, cane crushing 
mill, gearing, pumps, &c. &c. The engine is a high pressure 
portabie beam engine. The main framing consists of a massive 
deep sole plate and eight lofty coluuns, surmounted by an elegant 
entablature, supporting the pillar blocks and beam, the four centre 
éoluunns, immediately below the beam, pillar blocks, and entabla- 
ture being stayed and tied together, both longitudinally and laterally 
by graceful gothic arches, and further stayed longitudinally by light 
supplementary columns, two on the outides of each of the central 
columns serving as buttress, or diagonal stays, connected at their 
upper parts with Gothic arches, and surmounted with an entabla- 
ture, corresponding in character and design to that of the main 
entablature. The whole framing thus conStracted, with its tall 
columns, possesses in a remarkable degree the two important 
features of stability and elegance. The diameter of the steam 
cylinder is 26im., and the length of the stroke Sft. Gin. ; the fly- 
wheel is 20ft. diameter, and weighs 14 tons; the main shaft and 
other motive parts ave all made of the best scrap iron. In the de- 
signing and construction of this engine especial regard has been 
devoted to the important subject of economy in the consumption 
of fuel, so as to obtain the very highest amount of effective work, 
in proportion to the steam used; for which purpose the 
engine is fitted with double sets of the steam and exhaust valves, 
well known amongst engiueers as the American double-beat cut- 
balanced valvés, which, whilst they are easily worked, also 
Show of the steam seut off at any desired part of the stroke 
without stopping the engine, and which, combined with the long 
stroke of the piston, effectually utilises, as far as is attainable, 
the whole expansive power of tle steam, and thus makes a most 
working engine of seventy nominal horse-power 
capable of being worked up to 190 indicated horsepower. The 
cane igri or crushing mill consists of three rollers, each 
32in. & by 7ft, Gin. long, thus affording a vagy wide crush- 
ing surface, making one and three-quarter revolutions per minute, 
or at the rate of 16it. per minute. The mill is fitted ‘up complete 





with all the usual accessories in he ape of “ane for con- 
ducting the cane to the rollers; tor removal of 
the ‘* megass,” or refuse crushed eanes, from the after the 


sweet juice or liquor has been extracted from them, and which, as 
we stated in our previous notice‘on sugar machinery, after being 
dried, is utilised as a fuel well adapted for producing the kind of 
heat required in the manufacture of raw sugar. ) 
attached to the mill will raise 5000 gallons of cane juice per hour, 
and the crushing power of the mill may be taken as equal to 25 
tons of sugar per day. The ornamental style carried out in the 
engine and its framing has been followed, as far as could be con- 
sistently done in the several parts of the mill, frame, and gearing, 
so as to keep the whole in harmony and elegance of design, and at 
the same time ensure the great strength necessary to withstand 
the heavy and long-continued strains for which such machinery is 


designed. 
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PARIS EXHIBITION—DOUBLE-CYLINDER STEAM HAMMER. 


BY MESSRS. THWAITES AND CARBUTT, ENGINEERS, BRADFORD. 
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June 28, 1867. 


TO CORRESPONDENTS. 
* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. Ys 

* Letters intended for publication must be accompanied by the 

names and addresses of the writers,not necessarily for insertion, 

but as an evidence of good faith. ” 

*,* Wecannot undertake to return drawings or manuscripts, and 

must therefore request our correspondents to keep copies. 

}). K.- To the Secretary to the Admiralty, Whitehall, 

‘A. 0. C.—Do not go to America. In New York there are hundreds out of em- 
ployment, and living is very expensive. 

J. R.—Your letter appears to have been intended for our advertising columns, 
We have handed it to our publisher. 

T. D.— We regret that we are unable to say precisely. We believe that you can 
learn by applying at the India Office, Westminster. 

H. W. (Faversham).—Afr. E. Caspar, 33, Poultry, London, is M. Hugon's agent 
in this country. You will find a description of the engine in THE ENGINEER 
for March 8th, 1867. 

0. 0.— We do not feel disposed at present to open our columns to the discussion of 
the sewage scheme to which you refer. We have already described and illus- 
trated it. It will be time enough to refer to it again when some practical re- 
sults have been achieved, 

W. ». (Leeds).—// you will be advised by us you will not waste any more time in 
improving guns. You may spend the best years of your life in endeavouring 
to obtain any recognition of your claims from the Government, and we do you a 

kindness in refusing to supply you with the information you require. 

*. T. (Tenby).—Strictly speaking you can only patent so much of the invention 
as is perfectly novel, but youcan legally patent the complete arrangement as a novel 
combination of old arrangements, Such patents, however, are often provocative of 
much litigation, and are unsatisfactory in their character at the best of times. 

Engineer (J. C.)—The entire expense will be £5 2s. 6d. If you apply at the 
Great Seal Patent Office, Southampton-buildings, you will obtain the proper 
forms. You must first make a declaration before a magistrate that you believe 
yourself to be the true and original inventor, and you must then draw up a 
proviswnal specification and lodge it at the Great Seal Patent Office. 

H. D. - If you will state—of course in confidence--what your invention is, we shall 
probably be able to say at once whether it is or is not novel, You can refer to 
all the existing specifications at the Great Seal Pa’ent Office, Chancery-lane, 
without payment of any fee whatever, If you have got THE ENGINEER from 
the commencement you wil! find in it abstracts of all the patents taken out 
during the last ten years, which may save you a journey to London. 

POWER LOOMS.— We recently stated that power looms can be had in Glasgow for 
prices varying from £9 \0s. to £12 10s. We have been asked by correspondents 
rom whom looms at those prices can be procured We have made the necessary 
inquirtes, and the price list of the Anderston Foundry Company, Cheapside- 
street, Glasgow, none lies before us. From tt we learn that plain light looms 
4iin. reed space may be had for £8, and heavy looms £10 nett. Double and 
treble shuttle looms, for weaving checks and fancy fabrics, are quoted at £12 to 
£14, Jt will thus be seen that we have stated nothing more than the fact. To 
any of our readers requiring further information we shall be happy to furnish it. 

CORRECTION .—/n THE ENGINEER for the 14th June, 1867, page 530, column 1, 
equation (3C), for — dowels sob ve Samal . 

r) (i +r)" 
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AN ADDRESS WANTED. 
(To the Editor of The Engineer.) 

SIR,—If you could conveniently favour me with the address of Mons. M. 
Bourgois, now or formerly a captain in the French navy, and who, in conjunc- 
tion with Mons. Mole, conducted the experiments in the French vessel Pelican, 
I should feel greatly obliged to you. Cc. N. 

June 19th, 1867, 

{Can any of our correspondents oblige C. N. with the information he 
requires ?—ED. E.} 





ROCK-BORING MACHINE. 
(To the Editor of The Engineer.) 

Sin,—In a notice of the machinery at the Exhibition your correspondent 
mentions the tunnel!ing machine to be worked by manual power. He says, 
“the idea of working such a machine with men is simply absurd.” What 
would he have sald had he heard the exhibitor state that he proposed also to 
work it by women, as their labour would be cheaper? This, 1 believe, is the 
idea of the inventor. W.ULN,. 

London, June 22nd, 1867. 





MR. THOMSON’S ROTARY ENGINE. 
(To the Editor of The Engineer) 

Str,—In your paper of the 3lst May you have published drawings and a 
description of my rotary engine, in the concluding paragraph of which you do 
me an injustice, which I must ask you to correct. You say that, *‘in THE 
ENGINEER, vol. xili., p. 366, will be foand a letter from a correspondent, 
describing an arrangement, which would almost apply word for word to Mr. 
Thomson's engine as it stands.” 

The rotary engine suggested by your correspondent is essentially different 
from mine. The cylinder revolves, and the steam must find its way in and 
out through the piston rods or axes on which the cylinder revolves, while in 
my engine the cylinder is stationary, and steam is admitted and exhausted 
through ports in it, as will be seen from the drawings you have published. 

3, Moray-place, Edinburgh, 24th June, 1867. R. C, THOMSON. 





Advertisements cannot be inserted unless delivered before seven o'clock 
on ’ evening in each week, The Jour lines and under is 
three shillings ; each line afterwards, eightpence. line averages eight words; 
blocks are charged the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied by stamps in payment. 

T HE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms paid tn advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixrpence per annum will 
be made. THE ENGINEER ts registered for transmission abroad, 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London,W.C. 





NOTICE. 

*,* The office of Tue Enoineer at the Paris Exhibition 
is situated close to the promenade round the building, 
and opposite to the English boiler-house. Our corre- 
spondents in Paris will be happy to be of use to any 
of our English or continental subscribers visiting the 
Exhibition. 

Messrs. Kirkiands have undertaken the agency of this 
journal at the Exhibition, and it will always be found on 
sale at their English newspaper office, Gallery VII. 
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TRADES UNIONS, 

Tue tale of horror told to the Sheffield Commission has 
been echoed long since through the length and breadth, 
not of Britain alone, but of civilised Europe. With the 
details of the crimes committed during ten years of 
tyranny by Broadhead and his accomplices it is unneces- 
sary that we should stain our pages; our readers know 
them but too well. The worst accusations ever brought 
against the trades union system have been more than con- 
firmed; and the working men of a great centre of English 
industry have undergone a di e which it is almost 
hoping against hope to believe time will effectually remove. 
Yet from the events of the last few weeks; from the disclo- 
sures made; from the confidences betrayed under fear of 
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punishment by men too low in the social scale to be worthy 
even of contempt, may be drawn deductions of much import- 
ance. Even through themist of blood andcrime hanging over 
Sheffield we see the possible beginning of a new era. The 
trades union system is not wholly bad, and the Sheffield 
disclosures may yet prove a powerful lever in the hands of 
those who would teach the working man to leave the bad 
and to choose the good which is really enwrapped in it ; 
while it can hardly be doubted that the attention of 
Government will be called as it has never been called 
before, to the position assumed by the great working 
bodies of England. It is not too much to expect 
that legislation may follow which will remove altogether 
or reduce in importance the causes which promote 
and develope the worst features of the union system. If 
this really take place; if in future the relations of labour 
and capital are more fully recognised in our code of 
laws; if masters and men find it more easy to 
apply to justice when difficulties arise, and to 
obtain decisions satisfactory to both parties because 
they are just; if the hands of those who would educate 
the working man until he perceives in their true aspect 
the crimes of which many of his brethren have been con- 
victed out of their own mouths, then will the Sheffield out- 
rages not be without their use; nor shall we have to look 
back on them as things unutterably bad—miserable dis- 
graces to mankind; evil in themselves, and bearing only 
evil fruit. 

In its legitimate aspect a trades union is a federation of 
men bound together by common ties of interest up to a 
certain point. These men agree to subscribe certain sums 
of money for the relief of those members who may be 
thrown out of work by sickness or other causes. The prin- 
a = is precisely—as we have ere now pointed out—that on 
which insurance companies are founded. So far nothing 
can be more unobjectionable, and the working man who 
would not join a union constituted on such a principle only, 
would act very unwisely. The moment that the system of 
union is applied to the regulation of wages questions 
it trangresses its legitimate objects; and a door is at 
once opened for the perpetration of crimes which, 
although perhaps repugnant to the feelings of the 
great body of the members of any union, that body 
cannot, it appears, possibly prevent. We shall not 
here urge a single argument against strikes on the 
ground of the injury which they inflict on both 
men and masters. We admit freely that if any fede- 
ration of working men decide not to work unless they 
receive a certain recompense for their toil, they have a 
perfect right to refuse any lesser sum offered to them, and 
to remain idle as long as they please, or as long as they 
find others to supply them with the comforts and necessa- 
ries of life. Carried only thus far, the union system would 
not be very objectionable, save toa certain class of capi- 
talists. But the operation of the union system does not 
stop here. Working men can be counted by the thousand 
who refuse to unite with each other in any league submit- 
ting to laws which deprive the individual of the right of 
working or leaving it alone just as he pleases. The thorough 
going unionist sees in such men natural enemies ; men who 
as Broadhead stated, when speaking of Linley, would ruin 
a union; and in the endeavour to force them into the 
ranks of the union, deeds are done and crimes committed 
which bring the entire system into disgrace. We 
have never yet met with a single working man 
of intelligence who asserted that the capitalist had not a 
legitimate right to avail himself of the cheapest labour he 
could obtain. That this right exists may be regarded, 
indeed, as an almost intuitive conviction. It should be 
equally clear that a young man at his first start in life— 
or his parents for him—is perfectly justified in selecting 
any calling suitable to his circumstances; and finally, it 
should be self-evident that every man possesses a right to 
dispose of his labour for just what sum he pleases to 
accept in return, and to occupy himself in labour for just 
so much time as his necessities demand, or he may other- 
wise see fit. Here, then, we have three well-defined rights, 
of none of which can mankind be deprived without in- 
justice. Under the trades union system men are deprived 
of them all. A number of individuals—possibly a 
minority, perhaps a majority, of those following a certain 
craft—insist, first, that the capitalist shall only employ 
members of the union—in other words, such men as they 
please; and attempt to enforce this dictum by every 
expedient, criminal or otherwise, which is likely to 
serve their purpose. This is a direct and indefensible 
infringement of a right of capital of which the unionist 
dare not deny the existence. Again, in order to restrict 
the supply of labour, the union system insists that only a 
certain number of men shall be brought up to a given 
trade: in other words, it limits the number of apprentices. 
It would be highly culpable, in one sense, for a man who 
had joined the union, and promised to submit to laws the 
nature of which he perfectly understood, to take a number 
of apprentices in defiance of those laws. But the union is 
not content with such a limitation of its rights; it insists 
that its laws shall be observed by those who have refused 
to be bound by them, and have a right to so refuse. And 
in order to compel their observance the man who takes too 
many apprentices is blown up or shot, or otherwise mal- 
treated. This is a second infringement of a right the 
existence of which is universally recognised, save by those 
unionists who regard every action of life from one point of 
view. Again, the union defines not only the hours of 
labour, but the rate at which a man shall work, and the 
kind of work he must do. As regards the members who 
consent to be bound by such a there is no injustice 
committed; but the practice of lowering the standard of 
labour, and determining it by the abilities of the worst men, 
is obviously injurious to the best interests of the nation, 
and has done more perhaps than anything else to bring 
union men into bad odour with employers; while the 
attempt to compel men outside the union to obey laws 
wrong in principle, and unjust in their operation ever 
within the union, cannot be too severely censured. 

That the laws laid down by unionists are tyrannical and 
unacceptable toa very large proportion—if not, as we believe, 
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to the great majority of working men, is plainly proved by 
the Sheffield disclosures. Carried to its fullest extent, as it 
has been in Yorkshire, the union system constitutes one of 
the most fearful forms of oppression the world has ever seen. 
The minority rule the majority with air-guns and powder 
canisters. It cannot fail to strike the working man that 
the Sheffield outrages have not been committed against the 
masters but against himself. Nor is it the non-unionist 
alone who has suffered. An isolated knot of those have 
visited their brethren of the union with fire and sword, in 
order to extort from them funds to maintain in idleness men 
whom the union would not permit to seek for work, The 
rules of the union must be obeyed implicitly; from them 
there is no appeal. The working man who one moment 
shrieks for liberty, in the next submits or is compelled tosub- 
mit by his fellow working man to a code of laws as inhuman 
as those of Draco, and infinitely more unfair. It will be 
urged that the case of the Sheffield grinders is exceptional: 
granted, but in what is it exceptional if not that the 
union could command the services of a Broadhead or a 
Clarke? Its rules are not more strict than those of 
other unions. It remains for other unions to prove that 
similar means of enforcing their laws have never been and 
may not be adopted. The principles on which the codes 
are founded are radically the same, only the means of 
enforcing them or the methods of adopting these means 
differ. The laws ave defective in principle and obnoxious 
to justice, and the utmost that any union can plead in 
their own defence is that they were lax in enforcing them. 

In the course of the Sheffield inquiry, Broadhead said 
that he wished—we shall not repeat his adjuration—that 
the trades union system was legalised; in other words, that 
members could be sued at law for arrears due to “the 
box.” He might have gone further—possibly did—and 
wished that the whole trades union system was recognised 
by law. Such a recognition can never take place so long 
as Parliament is not composed of trades union men. But 
Broadhead’s words are not without their significance; and 
thereisone way in which legislation could beemployed to great 
advantage. The existence of unions subscribing money 
for provident purposes ought to be recognised by law. 
Such a recognition is already an existing thing as regards 
certain bodies, otherwise Mr. Tidd Pratt would have 
nothing to do; but the recognition should be extended 
far beyond its present limits. Every working man should 
be enabled to incorporate himself in a great federation 
composed of all the members of his trade. He should be 
able to subscribe money to a certain fund from which, in 
time of sickness or distress, he could draw supplies. 
If he felt disposed to withdraw from this union 
he should have the power of doing so without 
forfeiting the money he had deposited. So long as he re- 
mained a member of the union his deposits should bear 
their share of the common charges made against its funds. 
But when he withdrew, and gave up his claims, he should 
also be able to take with him such a proportion as was left 
to him. Once a man entersa trades union properly so called 
his deposits become the property of that union, and thoagh he 
pay in for twenty years to a superannuation or burial fund, 
the moment he withdraws he loses all. The intention and 
effect of this rule is of course to deprive the member of all 
freedom of action. Whether he does or does not like the 
proceedings of the body, he must remain bound to its laws 
or lose his money. If, on the contrary, his deposits were 
invested under the control of the State, he would remain 
free to come and go as he pleased. He would belong toa 
union which might fix any price the members thought proper 
on their labour. Those dissatisfied with the limit could 
withdraw if it seemed good to them to do so without pecu- 
niary luss. Each man would be free in any case to work as 
much or as little as he found consistent with his interests or 
his wishes, and no injustice would bedoneto man or to master. 
The governing power of the society would no longer be con- 
centrated in the hands of afew who rule because they hold 
the funds, but in the hands of each man. We earnestly 
trust that some scheme of legislation in this direction will 
be introduced into Parliament ere many months have 
passed. It would constitute the greatest boon ever be- 
stowed on the working man. 

The evidence of Broadhead and his accomplices demon- 
strates that unions are as a rule governed despotically 
by small central bodies who have made and do their 
best to enforce rules which are not fully endorsed by 
the members at large. The trades of Great Britain are 
not governed by the majority whatever they may think, 
but by a very small minority, constituting at once the law- 
makers and the executive. In the union there is no liberty 
out of it there is neither comfort nor safety, nor the means 
of providing for an evil day. It is the duty of the Legis- 
lature to supply the latter deficiency—equally their duty 
to take care that the liberty of the subject shall be kept 
untrammelled, so that each man may dispose of his 
labour—properly his inahenable inheritance—and each 
capitalist buy, as he pleases. It may be that very stringent 
measures will be found necessary to secure such ends. 
Their propriety will be recognised by every thoughtful 
well-informed man. We fancy that even the British 
workman will not grumble with measures that free him 
from the tyranny of such creatures as Broadhead and 
his accomplices. 











THE COMMERCIAL ASPECT OF MECHANICAL ENGINEERING, 

MECHANICAL engineering pays or does not pay, just as 
it is practised. It is very generally held by those who are 
not members of the profession, and yet know something 
about it, that the art and practice of construction possess 
sufficient charms in themselves to induce men simply “ for 
the love of the thing” to spend years of toil in acquiring 
knowledge, and to invest large sums in the formation of 
establishments where that which they have learned may 
be put in practice. Men of the world know that this is a 
mistake, but young men fail to see that such is the fact, 
and often enter the profession and embark in speculations 
with an utter disregard of, and even a contempt for, the 
things which can alone lead them on to fortune. It cannot 
be too strongly impressed on the minds of the rising gene- 
ration of mechanical engineers that theirs is as essentially 








a business depending on a keen appreciation of commercial 
truths for ultimate success as that of a grocer or a draper. 
It is perhaps true that many of those who have done most 
to advance the science of construction to its present high 

sition have been lacking in commercial skill ; but 
it will be found on examination that not only their own 
success, but that of their schemes, has mainly resulted 
from their union with men who perfectly comprehended 
how to make things pay. We might cite many instances 
of this; one will suffice :—If James Watt had not asso- 
ciated himself with Matthew Boulton he would probably 
have passed out of this world without more than a very 
bare and limited recognition of his exertions in the cause 
of science. On the other hand we cannot call to mind 
a single case in which men otherwise talented, but 
lacking commercial capacity, ever served themselves 
well, or really accomplished any great deed in mechanical 
science. We have said that young men fail, as a rule, to 
xppreciate truths such as these; but we do not limit the 
application of this statement to the rising generation. It 
cannot be disputed that many engineers who have been 
for years in practice on their own account fail to under- 
stand in what way profits may be kept up to amaximumand 
expenses reduced to a minimum. Yet the art of drawing 
a large profit from the pursuit of his profession is, of all 
others, the most important an engineer can acquire. If he 
fails to learn it—or learns it but partially—his whole 
career may be the most wretched of all careers—that of 
an unsuccessful man; and however great his abilities may 
be, it will be found that during his life time at least they 
will meet with but a paltry and exceptional recognition. 
On the other hand, the engineer who knows how to make 
money may rest assured that his services will be very fairly 
appreciated, and that such praise and protit as mankind 
bestows on talent he will not go without. 

To certain enthusiasts this may appear a very sordid point 
of view from which to consider the practice of a magnificent 
science. But there is really nothing sordid about it. There 
is no reason whatever that the exercise of a due regard for 
making money should drag the genius of the engineer into 
the mire. No one will dispute that the world at large has 
gained vastly in comfort, if in nothing else, from the intro- 
duction of processes which have served to reduce the cost 
of production. Yet these have been the work of men to 
whom the world does not dream of imputing sordid 
motives. The engineer who labours to increase the economy 
of fuel in the steam engine is considered as doing good 
service. Why should the man who labours to reduce the 
expenses in his own factory be considered in a more 
unfavourable light / It might easily be shown that to the 
desire to save money we are indebted for many of the 
most exquisite mechanical devices, and the most elegant 
chemical processes the world has ever seen. The engineer 
who does great deeds by the aid of an unlimited ex- 
penditure does not deserve one-fourth the credit of the 
man who, with limited appliances, and at a moderate 
cost, secures the same end. We need not further 
argue the point. Men of common sense will perceive in a 
moment that the practice of engineering cannot be dis- 
severed from commercial transactions, and that the man 
whose work pays is, as a rule—and for that reason alone if 
no other exist—a better engineer than the man who does 
not realise a profit because he has a disregard or a con- 
tempt for the art of making money. 

It may be broadly laid down as an axiom that all engi- 
neering which pays is good, all engineering which does not 
pay is bad. It is because this truth is lost sight of that indi- 
viduals and firms come to grief. Instances in abundance 
will suggest themselves to our readers of men with a good 
connection, plenty of capital, and no lack of talent, failing 
completely to make money in districts where other en- 
gineers with no such advantages realise fortunes. The 
fact is commonly attributed to influences which really 
have seldom anything to do with the thing. If a man 
can ubtain orders at approximately fair rates he ought to 
be: able to realise an income. As to the means of obtain- 
ing orders we shall say nothing—the subject is perhaps 
too purely commercial for our pages ; but it is a fact that 
some engineers can make money on orders which could 
not be executed by others except at a loss. The work in 
each case shall be equally good—for we have no sympathy 
with those who merely make things to sell, a practice which 
in the long run does not pay—yet one man will starve 
where another will gather honey. Why? Simply because 
one man makes workshop economy his study and the other 
does not ; and workshop economy is, in the present day of 
keen competition, the size gua non of success, 

No book has ever yet been written on this subject, and 
yet no book would prove more useful to the young 


engineer. Nor is it likely that any such book will be 
supplied. In every shop successfully conducted there are 


little things practised—“ dodges,” to use an expressive 
slang term—which engineers do not much like to explain 
to others who may enter into competition with them. 
The skill of a good manager is often manifested in contriving 
such things. They all tend one way, that is to reduce 
manual labour—the most expensive labour that can be 
employed. We may adduce as an example the growing 
wish evident just now to bring the tool to the work instead 
of the work to the tool. It is incredible to those who have 
not tried it how much can be effected in this way. A heavy 
casting for example requires to have a large number of 
holes bored in it. One engineer sets a couple of men on, 
and the click of the ratchet brace may perhaps be heard 
fora week. Another brings the casting to the drill, and 
employs half a dozen men for a couple of hours in getting 
it there, while the remainder of the day is lost in ad- 
justing it under the tool. If the shop is small or full of 
work this great lumbering casting is in the way the whole 
time of drilling. It interrupts work while being brought 
into the shop and being brought out again; and all this 
costs money. A third engineer tixes a little engine, which 
may be carried by one man, on to the casting as it lies in 
the erecting shop; brings steam to it through a flexible 
pipe, and the drilling is done in a couple of hours without 
trouble or expense. Which of these men is the cleverest 
engineer? Which is most likely to make the execution of 
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an order pay? All rivetting, again, in iron constructions 
of other than the simplest form used to be effected by 
hand. The portable steam rivetting machine promises to 
effect a very radical change on this system, One portable 
rivetter, which has been used in shipbuilding in Liverpool, 
was not long since illustrated in our columns. The prin- 
ciple embodied in such tools is one of much present value 
and of great promise for the future, and in the hands of 
energetic and skilful men it bids fair to bring about a 
complete revolution in the method of executing many 
kinds of work now performed almost perforee by manual 
labour at a very heavy expense, and with much delay and 
inconvenience. 

There is a vast deal to be etfected by realising from 
machines and men the utmost of which they are capable; 
to the last point we shall refer presently. Speaking of 
machinery ouly, in how many shops in the kingdom are 
machine tools driven at the highest speed suitable to the 
nature of the work on them? Men working daywork, 
uuless exceptionally honest or exceptionally well looked 
after, invariably run their tools too slowly—such at least 
is our experience. It answers two purposes ; it reduces 
the quantity of work done—a matter dear to the heart of 
every unionist—and it saves trouble in grinding. If a 
lathe or a planing machine runs too fast the cutting tool is 
dulled or the work spoiled; but there is a pace much faster 
than men usually like at which the work will not be 
spoiled if sutticieut time be spent at the grindstone. With 
good self-acting lathes or planes the attendant has nothing 
to do but look on or grind his tools in plain work; then 
let him grind. Lathes cost a great deal of money, and th 
interest on this is a regular charge agai 3 of 
the firm ; therefore the more work that is got out of them 
better, as the constant representing interest is distri- 
buted over a larger gross return. That which holds good 
of lathes holds good, of course, of shaping, planing, and 
drilling machines—in short, of all cutting tools. Before 
dismissing the question of pace we may point out that 
the changes in speed proper to the cone wheels fitted 
to machine tools are often too marked to permit the most 
economical speed being adopted in all « . Thus, one 
pair of pulleys gives, say,a velocity of twenty-tive feet per 
minute to a shaft being turned up, while the 
below give but eighteen feet. The first may be too fast, 
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the latter is certainly too slow, but the latter must, as a | 


matter of course, be adopted, and consequently time, which 
is money, is wasted. 

If now we turn to the foundry we shall there find that 
as the management is 
a concern rise or fall. 
especially in the execution of large orders, the margin 
between a handsome profit and a considerable loss is fre- 
quently very small indeed. In preparing his designs the 
skilful engineer will never for a moment lose sight of the 
fact that a trifling modification in form may nearly double 
the moulder’s labour or reduce it by o ‘Nothing 
can aiford a more certain test of the talent and experience 
of the chief of a drawing-office than a thorough practical 
recognition of this fact. A good moulder will cast 
almost anything, but it is utter waste of money 
set him difficult and tedious tasks simply to se 
some end of secondary importance. however, 
the draughtsman practical acquaintance with 
foundry operations he cannot be expected to simplify the 
labours of the moulder, and to this end every young 
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engineer should have a six months’ run at least in the 
foundry, and there learn practically what loam and reen 


sand meant, how a core is to be supported and how got 
out, besides acquiring something more than a superficial 
knowledge of the management of a cupola. As regards 
this latter point we may remark that bad proportions, 
badly regulated blast, and bad management, together 
increase the cost of fuel in many instances by about 50 per 
cent. more than it should be. Every cupola will work 
better with a given blast aud proportion of coke than with 
any other proportions; and no manager should rest con- 
tent until he has ascertained by experiment what these 
proportions are. Once ascertained they should, we need 
hardly Say, be rigorously observed, 

We cannot do more in a single article than point out 
a few of the general principles which should be ob- 
served by those who desire to realise fair profits, and 


we must now hasten to consider the most powerful 
element of economy which it is possible to introduce 


into any engineering establishment. It may be defined 
in a very few words. Employ none but respectable 
and competent hands, and give them, in every possible 
case, a direct interest in increasing the quantity of 
work done to the highest possible point. This may be 
effected in two ways. According to the one the men are 
entitled to a share of the profits each year; the details of 
the system, as adopted by one influential firm, we have 
already published. Wherever this co-operative system 
has been tested it has, as far as we can learn, worked re- 
markably well, and we cannot doubt that it will be 
extended and perpetuated. Only those who have tried 
it can realise the effect produced by it on the minds of 
good men. Drunkards and idlers think too much of the 
moment to attach much importance to the prospect of a 
future dividend; and with such men the mechanical 
engineer will, if he be wise, have nothing whatever to do. 
But it is not necessary to resort to co-operation in order to 
give men an interest in increasing the output of a concern. 
The piece-work system judiciously managed works 
admirably. It searches out the best men and sifts them 
rigorously from those who are not the best. It enables a 
good workman to earn large wages, and it holds out a 
direct premium for efficiency. It is no matter for surprise 
that trades’ unionists do not like piece-work. 

This article has already extended to an inconvenient 
length, and yet we feel that we have but lightly touched on 
matters of the greatest moment to the young engineer. 
Many things we have left unsaid which we wish to say and 
will say at, another time. The period is one of peril and 
trouble. At home the mechanical engineer is assailed 
by the evil influences of strikes; abroad he has sharp com- 
petition to contend against. There never was a time when 





sood or bad so may the fortunes of | 
It must be borne in miud that, | 
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economy in workshop management was more required, or 
more likely to prove of advantage. If this article draw 
the attention of a single member of the profession to the 
true aspect of the subject, and lead him to effect such a 
reformation as may conduce ever so little to his profit, if it 
brings one young reader to reflect that mechanical engineer- 
ing has another aspect than that of pure science, our 
purpose in writing it is well served. 


THE DUBLIN WATERWORKS, 

Iv is stated that £400,000 have been spent on the Dublin 
waterworks, including, of course, the laying of new mains 
and service pipes where required. This is a very con- 
siderable sum as compared with the extent and population 
of the city to be supplied; yet, great as it is, it seems to 
have failed up to the present to produce satisfactory 
results, We have already recorded the partial failure of 
the great embankment at Vartry, and we shall refer more 
particularly in a moment to a singular action at law which 
has arisen out of that failure; but the troubles of the 
corporation do not end here. On the 17th inst. the water 
was admitted from the secondary reservoir at Stilorgan, 
a suburban village, to a district known as the Pembroke 
township, and on the 23rd instant the mains gave way in 
The water tore up the streets and inundated 
several houses. Fortunately it found an easy way of 
escape in the canal close by, and so the damage was limited. 
If so ready a means of exit had not been present the lower 
storeys of the houses in entire streets would have been 


two places. 


fooled and much harm done.* The bursting of a 
large main in a principal street under the full pvres- 
sure due to the head of water at Vartry would 


constitute a very serious accident, and to judge by what 
has already taken place, one by no means unlikely to occur, 
Have the mains been properly made and properly laid ! 
These are questions which the people of Dublin begin to 
ask very seriously, and to which the engineers in charge 
should furnish a prompt and, if possible, satisfactory reply. 
Water is a very good servant, but it is very nearly, if not 
quite, as bad a master as fire; and only those who have 
dealt with water supply under high or moderately high 
pressure can thoroughly appreciate the necessity which 
exists for taking extraordinary precautions to secure 
dams from leaking and pipes from bursting. We have 
doubt that the Dublin corporation availed them- 
selves of the best talent to be had in the kingdom; but 
somehow the result has not been quite so satisfactory as 
could have been wished; possibly because the science and 
practice of hydraulicengineering is not yet so well understood 
as other departments of the profession. 
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As regards the leak in the embankment Mr. Bateman 
sent in his report on the 12th inst. to Sir John Gray and 
the corpor This report runs as follows : 

“The cause of the leak which occurred in February last, 
and the means by which the water escaped, have now been 
fully exposed to view by the excavations which I directed 
to be made in March last, and whichare now completed. The 
water passed through the puddle between the brickwork and 





the fa -e of the original rock on the easterly side of the central 
bleck of brickwork, which divides the inner and cuter 
culverts. Under the pressure of the water against the 


clay puddle with which, by reason of the inner culvert, it 
was in almost immediate contact, the water softened 
the clay, and gvadually eat or forced its way through the 
puddle, As the softened clay was carried away by the 
passage of the water, the chinks or narrow spaces through 
which the water escaped were filled with sand and fine 
gravel, through which the water subsequently filtered. 
The remedy for this evil is to remove the soft material 
to replace it partly by concrete and partly by fresh puddle; 
and by the construction of water-tight walls securely tied 
into the rock at the bottom and at the ends, and extending 
some height above the top of the central brickwork at 
each end, between which the puddle shall be protecte:l 
from any similar contact or action to which it has hitherto 
been exposed. I have no doubt of being able to repair all 
mischief and to render the embankment perfectly safe and 
water-tight. 

* By virtue of the powers vested in me by the agree- 
ment of 12th February last I will give immediate instruc- 
tions for carrying out the requisite remedies and repairs, 
and for doing such other works as appear necessary or de- 
sirable, and [ will make the award as required by that 
agreement without loss of time.” 

We may add that this report fully confirms the conelu- 
sions at which we have already arrived on this subject and 
placed before our readers. 

We have stated that a somewhat singular lawsuit arose 
out of the failure of the embankment. As the questions 
raised are of much importance as establishing a precedent, 
and are in every sense interesting to engineers, we give 
them as fully as we have been able to obtain them, pre- 
mising that a general desire has been manifested to keep 
the entire proceedings as private as possible. Mr. Tighe 
is a wealthy landowner, whose country seat Rosana, is 
situated within a few miles of Dublin, and close to the 
Vartry reservoir. There can be no question, and it has not 
been disputed, that the failure of the embankment would be 
followed by the destruction of Mr. Tighe’s house, and pro- 
bably by the loss of the lives of those dwelling within it 
or on the estate. Mr. Tighe holds that the embankment 
is unsafe, and that the value of his property is con- 
sequently seriously deteriorated, and he sued the cor- 
poration for compensation. The case was obviously one 
for arbitration, as no jury selected from the materials of 
which juries are usually made up, could be expected to com- 
prehend evidence of so purely technical a character as that 
adduced on both sides. Lord Crofton, and Sir John Ben- 
son the architect of the Exhibition building of 1853, were 
appointed arbitrators under the 15th section of the Water- 
works Amendment Act. Mr. Tighe claimed £20,000 as 
compensation, A great deal of evidence was adduced on 
both sides—some important, some of little value. We give 





* Since the foregoing was written we learn tha : Noville attributes the 
accident to the blowing out of the lead packing in the joints of the mains. In 
other words, the fault is attributed, not to the Seotc firm who mle the pipes, 
but to the staff under whose superintendence they were laid. 
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a few examples of the statements made ou each side, 
reported in the columns of the Dublin journals:— 

Mr. Jackson, C.E., proved that he visited the waterworks four 
times, and after the first leak was discovered he observed that the 
corporation was filling in the roadway with stones. This, of 
course, made it look well to the eye. The works were, no doubt, 
well constructed by the corporation, but they should have laid 
storm channels, and then they would have been able to let off the 
water whenever they liked. 

Mr. Henry Brett, C.K , surveyor of the county Wicklow, was 
next examined. He agreed with everything Mr. Jackson had said, 
except that he did not think the works were well done. During 
the erection of the works he was constantly there in his capacity 
of county surveyor, and gave several suggestions, which were 
adopted. Recently, when he went to examine the leaks, which he 
believed were on the inside of the reservoir, he was rudely and he 
believed improperly pushed away. He saw the subsidence of the 
high road filled up with stones mixed with hay. 

Mr. M’Curdy, C.E., was examined as to the cost of rebuilding 
Mr. Tighe’s mansion and other houses. It would, in his opinion, 
cost £11,075 for rebuilding Mr. Tighe’s house, not allowing for the 
value of the old materials ; to have the offices rebuilt it would re- 
quire £3023 ; the cottage would take £1167; Henry’s Hotel at 
Newrath, £2041; and the mill, £52!, making altogether £18,727. 
In the estimate of Mr. Tighe’s house he did not include the deco- 
rations at present in some of the rooms. That would be an 
additional £600 or £700. 

Mr. William F. Clarke, land valuator, estimated the loss Mr. 
Tighe would sustain by the bursting of the reservoir at the cost of 
the architect for rebuilding all the houses and premises, plus five 
years’ purchase of the annual value of the houses and offices, and 
the ditference between the annual value of the land as a demesne 
and as pasture. Taking the demense as pasture land, he estimate 
it worth 40s. per acre, but taking the demesne as a demesne, 
would be worth 70s. an acre, and that 30s. per acre he valued as a 
loss to Mr. Tighe of 2592 10s. annually, there being 395 statute 


acres in the demesne. 

Mr. George Taylor, surveyor and valuator, estimated the depre- 
ciation in value of Mr. Tighe’s demesne, in consequence of the 
possible bursting of the reservoir, at £5300, taking into considera- 
tion the risk of injury. 











corporation Mr. Bateman, C.E., 
.E., and Mr. Dunean, C.E., were 
examined, and gave evidence going to show that the em- 
bankment could be made perfectly sound, 
of Mr. Law, &.C., on Mr. Tighe’ 

racter of this evidence and its weak points, we give an 
abstract of his sp ech : 
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He reviewed the testim my given in the case, and contended 
that upon the evidence of Mr. Duncan there was a visible sub- 
sidence and 2 crack in the embankment, and although it was said 
by the corporatioa that this leakage was unimportant, yet they 


had not heard Mr. Bateman tell where it came from, or what 
caused it. For all he (counsel) knew Mr. Bateman had not dis- 
covered the immediate cause of it, or did not know how the water 
gotin. However, supposing it got in through the rock or by the 
culvert, what certainty had they now that the same danger would 
z} should have beenshown by the 











not occur again’ He thoug } 

corporation that the leakage arose from a mere trifling cause, and 
being such could be easily remedied. No doubt Mr. Bateman 
examined the work, and, as ev engineer did who had an under- 








taking in charge, he sail there was no danger; but he thought it 
would have been more satisfactory to show what was the imme- 
diate cause of danger. If the leak arose from the fact of the 
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and being badly constructed, he would like to 


culvert being thin 
know what means were taken to correct that original and inherent 
defect. Having regard t sts and the possible danger that 


was likely to arise, both to property and life, he submitted that 
le in favour of Mr, Tighe. 
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the arbitrators should decid 
This speech was made on the 12th inst., and is, we think, 
contradicted in many important particulars by Mr. Bate- 
man’s report of the same day, wh 
The arbitrators disagreed; and, after all, the quest 
be tried before a special jury. 

It is quite possible that lit 
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gation Of this Kind nay prove 


excessively troublesome, not only to the Dublin yrpora- 
tion but to that of other towns. ‘ It is by no means a diffi- 
cult task to make out a tolerably good case against any 
engineering work; and reservoir embankments have been 


eb 
of late in bad repute. The Sheffield inundations led to an 
inquiry which proved that many reservoirs were really in 
a more or less dangerous condition ; and the example set 
by Mr. Tighe will probably be followed by others. There 
can be no question that it is quite possible to construct 
safe embankments ; but it may not be so easy to pi 
that they are safe, and the « neineer in charge of works 
of the kind will do well to bear in mind that his responsi- 
bilities are very heavy, not only because on the permanence 
of his work may depend many lives, but beeause his em- 
ployers may at any moment be su 
law, from the consequence they cannot escap 
without pecuniary loss, unless they are able to convince 
impartial witnesses that every 1 } 
talent can dictate or practical 
taken against disaster, 


jected to an action at 
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THE FLANGES OF GIRDERS, 

In a trussed timber girder the balk forming either 
the top or bottom member is sufficient to constitute a 
bridge, viewing the structure in the most primitive and 
insignificant light. From the solid beam we may pass 
to the girder, a term originally applied to the main beams 
of ficors, and which may be considered to consist of three 
separate components, the two flanges, and the side or web 
connecting them. The two former are frequently ca!led 
“booms,” but there is a vast difference between their re- 
lative significations. The booms include every portion of 
the girder that is not comprised in the web, and conse- 
quently include the flanges, which, strictly speaking, sig- 
nify only those portions of the booms available for calculating 
the strength of the girder. As the whole includes the 
part, so does the upper or lower boom comprise the corre- 
sponding flange, but the converse of the proposition is 
manifestly false Not only the flanges or the sectional 
area of metal to be used in the calculations for the strains, 
but all packing pieces, wrappers, diaphragms, and _stiffen- 
ing plates are included in the booms. It therefore appears 
from this that the greater the difference between the sec- 
tional area of the flanges and that of the booms the greater 
will be the loss of material, since none of the latter is 
available for insertion in the formula for determining the 
strength of the structure. Cast iron girders might be dis- 
tinguished from wrought by saying that they had no 
booms, for all the metal in the flanges may be used in eal- 
culating the gross area, But the case is otherwise with 
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as | wrought iron girders, as, however simply they may becon- | their ribs lie in parallel vertical planes, we have the 


structed, yet there must always be a certain amount of | simplest idea of a trough flange, which, of all others, is 


extra material added to the flanges over and above what 
actual theory requires. Formerly very little attention 
was paid to this important subject, and it was not until 
after the labours and investigations of the late Mr. Eaton 
Hodgkinson that anything was known about the ——— 
parts played by the three principal constituents of every 
girder, whether cast iron or wrought. A girder was then, 
and is now, regarded more in the light of an “ ensemble” 
than in that of a structure composed of separate indi- 
vidual parts, each requiring to be treated distinctively, and 
at the same time conjointly. It is but too muck the prac- 
tice to design girders in a very rough, unscientific manner, 
and although but one or two formule are required to be 
adhered to in order to give a sufficient degree of strength 
to the whole, yet it is only by thoroughly understanding 
the subject, both as a mathematician and an engineer, that 
the correct proportions and dimensions can be ascertained, 
and the structure rendered creditable to the designer 
and aun example of that proper regard for economy 
which should ever characterise the professional man. 
Desigus for girders and roofs are frequently entrusted 
to men knowing nothing of the real theory of strains, and 
are put into the hands of draughtsmen who are equally 


ignorant, but who possess the ability of being able to make | 


them look well on paper. The design of a girder and the 
drawing of it should be done by the same person—we do 


| not mean that he need actually work out all the details 


himself—but the more he does the better for the design. 
Nothing is more absurd than to imagine that, because a 





| man is acquainted with the stray formule given in text 


books and pocket companions, and can work them out in 
that he is capable of getting out a design for an 
iron bridge or roof. 

Upon the form and method of constructing the flanges 
will manifestly depend the reduction of the dead weight 
of the booms, and consequently the saving of material 
throughout the girder. Omitting all consideration of rivet 


| holes, the chief point is to construct a top flange so that, by 





virtue of its peculiar form, it shall offer the greatest resis- 
tance to compression, and thus demand the minimum 
amount of extraneous material to stiffen it. In small 
girders for the sake of uniformity the bottom flange is 
made if not equal in sectional area, at least similar in 
design to the top, but the above remarks apply solely to 
the top ilange, as the strain induced on the lower is simply 
one of tension, and the resistance is therefore practically 
nearly independent of its shape. Without going into the 
reasons, Which are obvious, the fewer the pieces composing 
the flange the better ; the fewer angle irons and wrappers 
the less will be the labour and workmanship incurred in 
the manufacture of the girder. Moreover, we do not agree 
with the opinion that has been expressed that the strength 
of those parts of a girder exposed to compressive strains is 
not affected by the existence of rivet holes. That they are 
not affected to the same extent as those parts which may 
happen to be submitted to a tensile strain, there is no 
doubt, but we maintain that no plate or piece of iron 
or any other substance that has had holes either punched 
or drilled in it is as strong as one that has not had its 
sectional area diminished. The argument put forward is 
that the compressive strain is transferred through the 
rivets, filling the holes in the same manner as if the plate 
was solid at those points, but unless all the rivets bear 
equally on every part of their circumference this statement 
does not hold, and everyone who has had experience in 
rivetting in bridge or boiler work well knows how difiicult 
it is to ensure thoroughly sound and perfect joints and 
connections. Those who are acquainted with the early 
history of wrought iron bridges are aware that the 
cellular upper flange was the only form considered appro- 
priate for the duty it had to perform. This erroneous idea 
arose from the unfounded apprehensions entertained re- 
specting the stiffness of iron plates and their liability to 
become crippled under a severe compressive strain. Buck- 
ling was the bée noire of Stephenson during the whole 
time he was engaged in imagining, reflecting upon, develop- 
ing, experimenting upon, and ultimately carrying into 
execution his unrivalled design spauning the Straits of 
Menai. The same fear held possession of the minds of his 
cotemporaries, and one of the earliest patents taken out in 





connection with bridge building was for a girder in which | 


the top was specified to be formed with two or more 
rectangular cells composed of plates arranged vertically, 
and connected by strips of angle irons and rivets with the 
top and side plates. Bearing in mind that the first appli- 
cation of this patent was in a bridge of the limited span 
of sixty feet, no comment is required to demonstrate the 
want of belief in any other form of section. That for 
girders of very large span the box, or cellular flange, is 
correct in principle there is no doubt, and referring for a 
moment to compound cast iron bridges, it will be seen 
that the same opinion predominated in their construction. 
The top flange of the Newark Dyke Bridge is constructed 
of a series of cast iron tubes or pipes bolted together at 
their longitudinal joints, and is thus virtually a cast iron 
cellular section. Brunel in the Chepstow Bridge, and in 
the gigantic structure over the Tamar, at Saltash, has 
employed this form of flange in the latter instance with 
particularly good economical results. Considered purely as 
the upper boom, the application of the cellular principle 
has never been carried out to any extent approaching that 
employed in the Royal Albert Bridge. The cellular prin- 
ciple may be applied to almost every variety of shape, and 
has been used for top flanges in the elliptical, circular, 
rectangular and trapezoidal forms, and in many others 
possessing outlines of a peculiarly eccentric and bizarre 
description. 

A distinction must be made between the box and 
cellular flanges and the trough form. The former com- 
pletely enclose a space, the latter does not. A trough 
flange may be regarded as a cellular one, with either the 
top or bottom plates removed, together with the angle 
irons and strips necessary to make good their attachment 
jf we imagine the tables of two tee-irons placed longi- 
tudinally in contact in the same horizontal plane, so that 


that most generally adopted in bridges composed of 
girders with open webs. In plate girders, in consequence 
of the comparatively small depth of flange required for 
rivetting the web, the continuity of action in transmitting 
the strains, and the reduction in their amount obtained by 
the employment of the solid web, there does not exist 
the same necessity for the trough section as in the case 
where the web is composed of diagonal bars. Obviously 
a trough flange may be formed by simply rivetting one or 
two pair of angle irons to a horizontal plate having a 
certain distance between them, and this is the usual flange 
for a plate girder, but a trough flange, properly so termed, 
includes the addition of side plates rivetted to the longi- 
tudinal angle irons, and constituting a prolongation of 
their vertical ribs. In previous articles relating to the 
designing and construction of girders, we have alluded to 
what we termed “local strain,” and the trough flange of a 
lattice girder is certainly open to the objection that it is 
acted upon in this disadvantageous manner, As the 
horizontal portion of the trough greatly exceeds the 
vertical part, or, in other words, as the sectional area of 
the bottom plates exceeds that of the sides, the intensity 





of the strain, owing to the method usually employed for 
connecting the flanges and webs, is greatest at the sides 
and least at the bottom, exactly the reverse of what ought 
| to take place. This objection has been answered by the 
| assertion that fracture would be more liable to commence 
lat the bottom than at the sides, which is undoubtedly 
| correct, provided means are taken to prevent the previous 
| distortion of the sides by buckling and becoming 
crippled. It is easy to fulfil this latter condition 
by inserting diaphragms at intervals, and there is no 
question but that a rectangularly-shaped section possesses 
facilities for construction, and advantages with 





many 

regard to economy and simplicity. From whichever 
side this question may be viewed, the strain may 
be distributed more uniformly than is _ generally 


accomplished by adopting a scientitic and skilful method of 
connecting the web and the booms. It is not so much the 
load that affects any particular portion of a structure, bat 
the manner in which the load is brought upon it. If there 
is one assumption more false than another, and more often 
made, it is that of “the load being uniformly distribated.” 
Granting that it may be regarded as uniformly distributed, 
so far as the mere load per foot run is concerned, it by no 
means follows that it is uniformly distributed, or, more, 
correctly, uniformly transferred to the various members of 
the girder, which is the gist of the first assumption. As 
the obvious result — confirmed by experiment — some 
part of a girder has been found to be subjected to a strain 
of four or five tons per square inch, while a corresponding 
portion has been undergoing one of double the intensity. 
Removing the bottom plates of the trough, the flange would 
consist simply of side plates, and bridges have been built 
with flanges so constructed. 

Omitting the instance of cellular booms, all flanges may 
be said to consist of vertical and horizontal components, in 
which one or other may predominate. In the trough 
the latter have a larger sectional area than the former, 
and there does not appear to have been that attention 
shown to the ratio between the two which their im- 
portance demands. The only strain usually regarded 
as acting upon a flange is one in a horizontal direc- 
tion, whereas the manner in which the web is attached to 
the flange, or, what amounts to the same thing, the manner 
in which the load is transferred to the flanges, really deter- 
mines the uature of the strains induced. Horizontal strains 
must always take place in the flanges, but the conditions 
under which they occur may or may not develope 
others of a different nature. All flanges of lattice girders 
should be designed to resist a certain amount of vertical 
strain in addition to those acting horizontally. The most 
important element of strength in a girder is the depth, and 
the form given to the flanges has more to do with its 
correct value than is generally considered. Instead of 
being measured from out to out, as was formerly the 
| practice, the depth available for calculation is the distance 
| between the centres of gravity of the top and bottom 
| flanges. If in a trough flange the horizontal plates are 
increased progressively, the distance between the centres 
of gravity of the flanges becomes increased, and conse- 
quently the strength of the girder is correspondingly 
| augmented. If, on the contrary, the depth of the side be 
increased, the distance becomes less, and the reverse of the 
former result ensues. Although both the flanges and the 
web are essential to the construction of a girder, yet more 
attention, we might almost say, ought to be bestowed upon 
the former than the latter. It is the flange that is the 
chief element, so far as sectional area of material is con- 
cerned, in determining the strength of the girder, and in 
employing the well-known formula for the breaking 


Ade 





| 


weight, W = the web is altogether excluded from the 
equation, and is merely supposed to fill up the gap ex- 
pressed by the quantity d in so many lineal feet or 
inches. Possibly so far as the actual breaking 
weight of a girder is concerned the value of the 
web is sufliciently represented by d, but in practice 
we do not work bridges up to their breaking weight, or 
even near to it, considering them en masse; although, 
regarding them in detail, there is very little question but 
that some portions of them are strained to an extent of 
which the gentlemen of the Board of Trade are happily 
profoundly ignorant. Had we not already enlarged upon 
this subject beyond our usual limit we would have alluded 
to the influence of the form of the flange and the manner 
in which the strains are brought upon it upon the deflec- 
tion of the girder. It is commonly imagined that the 
principle upon which the web is constructed determines 
the amount of deflection. Certainly it often does so, but 
there is no absolute necessity for such a result, An open 
and a solid web girder of equal span and depth could be 
readily constructed to give the same amount of deflection, 
provided proper precautions were taken to insure a uni- 
formity of strain in the flanges. 
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In the annexed engraving we illustrate a 10-ton duplex hammer, 
a model of which, to one sixth scale, is exhibited at Paris. I 
our readers will turn to our impression for June 14th, page 538, 
they will find an abstract of a paper read by Mr. Ramsbottom 
before the Institution of Mechanical Engineers in Paris, in which 
the duplex hammer is minutely described. This description 
applies in almost every particular to the hammer illustrated above, 
the only difference being in dimensions. 








ENGLISH versus AMERICAN Guns.—A recent number of our clever 
contemporary, the Pall Mail Gazette, contains an able letter by 
Captain Noble on English and American guns. Captain Noble 
holds the same opinions on this subject as ourselves, as may 
be gathered from the following extracts from the letter in 
question:—‘‘ We hear of a 15in. cannon, a 20in. cannon; and 
those who know nothing about the subject are naturally taken 
a little aback when they contrast cannon of such stupendous 
dimensions with our 9in., 10in., and 13in. guns. But it must be 
vorne in mind that our guns are rifled and made of wrought iron, 
while these big, high-sounding, cannon are smooth bore and cast 
iron. Now, from a smooth-bore gun you can only fire a sphere if 
you desire accuracy, but from a rifled gun, you can only fire a 
sphere ora bolt. Thus the 15in. American gun of 19 tons can fire 
a cast-iron sphere of about 450 lb., and these are the projectiles 
issued with it for battering purposes, to be used with a charge 
of 50 lb., or one-ninth. Our rifled 9in. gun of 12 tons fires a 
Palliser shell or shot of 250 lb. with a charge of 43 lb., and our 
10in. rifled 18-ton gun a Palliser projectile of 360 Ib. with a charge 
of 60 lb., or one-sixth. If we wish to fire heavy cast iron thot 
from these guns we can do so—we can make our bolts any weight 
we like; but the Americans cannot fire bolts like ours from their 
guns. Thus we gain a great advantage in that we can use the 
most formidable projectile yet invented for the attack of iron 
defences, as well as the heavy smashing cast iron shot, if it pleases 
us. But this heavy smashing shot is really only theoretical in its 
action, and a great deal of its smashing effect is done upon itself.” 
After referring to the value of hard shot, Captain Noble goes on to 
say —‘* Chilled, or, more properly speaking, white iron, is a cheap 



































and excellent material, but to develope its full effects it should 
strike with a sharp point. This obliges us to have recourse to 
rifled guns, as we cannot put a sharp point on a sphere, and we 
consequently make our shot in the form of cylindrical pointed 
bolts and cause them to travel point foremost by giving a rotation 
round their longer axis. We know from practical proof that these 
projectiles will penetrate the strongest vessels yet afloat, and we 
also know from official reports that the smashing round shot has 
failed utterly to damage even badly constructed vessels. I could 
multiply instances of this, but, as my letter has already exceeded 
usual limits, I shall confine myself to one or two telling records. 
Thus, from the official reports of United States officers, I find that 
during the late war the Confederate ram Albemarle was continually 
fired at with cast iron shot from 9in. guns and 100-pounder Parrots, 
and on one occasion, after an expenditure of over 180 rounds, 
many of them at a distance not exceeding 150 yards, she was so 

ractically uninjured as to be able to retire without a man on board 
Scie hurt. Again, in the case of the Confederate vessel Tennessee, 
one officer reports as follows:—‘I struck her fair, and swinging 
round poured in a broadside of solid 1lin. shot, which apparently 
had little, if any, effect upon her.’ Another officer writes:— 
‘ After striking we dropped alongside and delivered our broadside 
of solid 9in. shot with 13 lb. of powder, at a distance of perhaps 
not more than 8ft. from her side; as I believe, however, from sub- 
sequent observation, without doing any injury.’ Now, Sir, here 
is an ironclad vessel, improvised for the occasion, and by no means 
a strong ship as compared with our ships afloat (the iron plating 
was composed of three 2in. plates bolted together on a simple wood 
backing), and yet we find that she was rammed and ‘racked’ for 
hours by half a dozen different vessels firing all sorts of smashing 
shot, from Yin. up to 15in. without any effect. Can anyone doubt 
what our guns could do under such circumstances? Even our 
lightest battering gun—the 6}-ton, 7in.—with a reduced charge of 
13 lb., sent Palliser shell after shell through the Warrior target, 
tearing and splintering the backing into lucifer-matches. Our Yin. 
rifled gun of 12 tons, with a charge of 43 lb., has over and over 
again completely perforated the 8in. target, one of immense 
strength, far more powerful than any foreign vessel afloat. These 
are facts, and those who doubt them have only to go to Shoebury- 
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ness and see for themselves, The Americans know all about these 
results, and I firmly believe that they will introduce large rifled 
guns before very long; probably line all their big smooth bores 
with wrought-iron tubes rifled on some system. I have now before 
me a letter from a United States ordnance officer of high rank, in 
which the following passage occurs:-—* The disposition with us, I 
think, is to return to rifles of 10in. and 12in. calibre. I have been 
attempting to prove—long before I saw Captain Noble’s work— 
their superiority over smooth bores to our Ordnance Bureau.” ’ 
We commend this letter to the advocates of ‘‘ everything Ameri- 
can” in this country. i 
Crvit AND MECHANICAL ENGINEERS’ Soctety.-- By the kind 
permission of John S. Burke, Esq., C.E., the members of this 
society will inspect the works in progress of the East London 
Railway, on Saturday, the 29th instant. Members are desired to 
meet at the Thames Tunnel Pier at 3.30 p.m. " 
SoutH KEensincton Museum.—Visitors during the week ending 
June 22nd, 1867. On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 9758; on Wednesday, Thursday, and 
Friday, (admission 6d.) from 10 a.m. till 6 p.m., 1807. National 
Portrait Exhibition by payment, 3124. Total 14,689. Average 
of corresponding week in former years, 12,459, Total from the 
opening of the museum, 6,791,086, S 
AERONAUTICAL SOCIETY OF GREAT BriTain.—At @ council meet- 
ing held at Stafford House, on the 24th of June, Mr. W. H. 
Le Feuvre, President of the Society of Engineers, and Mr. C. E. 
Siemens, were elected upon the council. A general meeting of 
members for the reading and discussion of papers was arranged for 
Monday, the 15th of July, at 3 p.m., at the Society of Arts. The 
Duke of Argyll will take the chair. A 
UriLisine Scrap Inon.—An improved method of utilising Bes- 
semer and other steel and iron scrap has been provisionally specified 
by Messrs. Clay and Bowater, of Liverpool. They heat it in any 
convenient manner, and whilst it is still warm pour liquid Bes- 
semer steel around it, or after heating it they place it in or amongst 
liquid Bossemer steel, in either case during the solidification of 
the mass, and so form a strong casting, be it in the form of an 
ingot or otherwise. The croppings of Bessemer steel rails and 
other heavy bars and rods Gate thus utilised. 
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LITERATURE. 
The Wistory of Merthyr Tydfil. By CuarLes WILKINS, 

“ Merthyr Express” Office, Merthyr. 1867. pore 
Tne strangest scenes and the strangest population in the 
United Kingdom are to be found among the great iron- 
works of central Wales, whither the unemployed of 
agricultural Ireland and agricultural Wales are constantly 
gravitating in search of work. As the steady decrease in 
the productive acreage of land continues, and pasture 
gradually supplies its place, so does the tide of labourers 

ur into Merthyr. There, in the course of years, this vast 
seed of labourers has changed the external features of the 
whole face of the country ; artificial heaps of black refuse, 
or “ tips,” hide the original hills of the district from view, 
and at all levels, high and low, the country is alive with 
locomotives and mineral trains. As the ironworks in- 
creased in activity, labourers’ houses sprung up more 
thickly on the hill sides and valleys, and at the present 
day this mining population of Welsh, Irish, and a few 
English, form a town rivalling Brighton in extent, yet des- 
titute of middle-class residents, there being few between 
the ironmasters above and the labourers below. A great 
stream of labourers who have accumulated a little capital 
also pours steadily out from the iron districts to swell the 
tide of emigration to the United States. Such is the dis- 
trict which was described in detail in Tue Exaineer about 
eighteen months ago, and which is historically described in 
the book now under notice. 

The history is a closely printed volume of 350 odd pages, 
written by a resident in the district, from materials 
collected during a whole life-time. Mr. Thomas Stephens, 
author of “ The Literature of the Kymry,” and one of the 
best living authorities on the literature of ancient Wales, 
aided, with a few others, in furnishing materials for the 
work. This has just been published by subscription by 
many of the leading residents in Wales. Most of 
the book is of more than local interest, because it brings 
to view the warlike scenes and stirring times in central 
Wales during the middle ages, and abounds in many a wild 
Cambrian legend, such as would have delighted the heart 
of Hans Christian Andersen. 
of a great iron district, showing how the first smelters used 
a leathern bellows and smith’s forge to produce what iron 
they wanted, and at intervals sought relief from their 
labours by doing a little hand-fighting with their foes, in 
which crowns were cracked and throats cut. Then the 
more modern ironmasters appeared upon the scene, and 
ruled, necessarily with a strong hand, over a turbulent 
race, whose passions broke forth now and then in wide- 
spread riots. 

Unfortunately Tue Encixeer has nothing to do with 
legends of bygone ages, so one of the peculiar charms of the 
book must be pi over in comparative silence ; yet may 
one be briefly quoted, to show that the ironmasters are now 
quarrying their limestone flux in a haunted spot :— 

Bravely toiled the serfs of Clare on a fine morning in the summer of 
1286, on the height of Morlais But where is Evan, the 
red-haired, the overlooker of the masons? His strong voice and 
strong oaths sound not ; no longer quake the toilers at his harsh 
command. Evan, he of the red hair—surnamed Ap Tewdur, Ap 
Ivor where lingers he? . . . . Clambering from his hut in 
the valley towards mid-day, with his brain excited by the mead he 
had drunk, Evan stumbled against a monster stone, and muttered 
curses as he limped on. Suddenly he became aware of a shrill 
voice ing to him, and, looking up saw a little woman in a red 
cloak perched upon the stone. He shaded his eyes and staggered 
back, and then staggered towards his questioner with a rough oath. 
“* Evan Evan. of the red hair, is that the way you speak to a 
lady?” ‘‘Lady,” quoth Evan, with a boisterous “ Ha, ha, ha,”— 
**in a red cloak a a tall old hat—ho, ho, ho!” ‘* Now by St. 
Gwenifred, I'll make thee repent this,” said the old lady, * thou 
son of a mother never wed. Look thee, Evan ap Tewdur ap Ivor, 
I doom thee to sleep on this stone, invisible to man, till ladies, such 
as even thou mayest call them, shall dance by thee to the sound of 
music—their ringlets floating in the mountain breeze, and their 
voices soft and of another land.” 

Then the writer tells how Evan of the red hair became 
insensible upon the stone, how years rolled by, how other 
workers toiled in the valley below, and how the Morlais 
fair of the present day was held upon the spot. And thus 
was this Welsh Rip Van Winkle brought to life :— 

Afer off are rustic sports ; within the tents lurk lovers of sand- 
wiches and porter; over walls glare the excommunicated—the 
shillingless. Around and around the dancers go; they brush 
against the old grey stone . . . . Did no one but ourselves 
see that red-haired face stealthily looking from the top of the old 
grey stone? Long and lank the red hair, dark the face, and primi- 
tive the garb of undressed leather sheepskin. Evan Evan of the 
red hair, son of Tewdur, who was son of Ivor, had awoke! Never 
in Evan’s life had he seen such a sight. Instead of his men—serfs, 
a grade below himself, working hard, eating hard, sleeping hard, 
floated zephyrs in crinoline, vast dresses, spoon bonnets, and Bal- 
moral boots. All around him surged these substantial zephyrs and 
bearded men ; and the sound of the strange voices was soft, and of 
another land. Far away glided the dancers. Could Evan fice? 
With a bound he flew into the thicket, and like a hunted hare 
crossed height and stream in his eager flight. Doubtful reader ! 
thou mightest not have seen the red-haired Evan ; this legend of 
pom ne ge = lady om, ut hepeorse ; butif thou takest the 

e to visit the ruin i i 
will be found the er ge te Agape ae a 

Let us hope that the Dowlais Iron Company will not 
make flux of this interesting block of limestone, otherwise 
it may give offence to the red-cloaked old lady in the tal! 
hat, who may therefore sentence Mr. Menelaus to a len hy 
but warm imprisonment inside one of his new pudding 
machines. Old ladies are always so unreasonable. 

Turning from this well-told legend of the iron country, 
— page after page of political, warlike, poetical, and 
egendary story, we come to the time when the ironworks 
began to rise. Much statistical and solid information 
about these has already been published in this journal, but 
other interesting particulars are on record in Mr. Wilkins’ 
book. The Dowlais estate, with its enormous mineral 
wealth, was leased in 1747 to Mr. Thomas Morgan, sub- 
ject to an annual payment of but £26 sterling. A tract 
of it was afterwards sub-leased to a man named Lewis, 
whose wife scolded so when told of the transaction that he 
went back and had the document cancelled by mutual 
agreement, so, like Evan of the red hair, he did not gain by 
the interference of a lady. The writer tells how Mr Guest. 

grandfather of Sir John Guest, M.P., first came to Dowlais 


Moreover, it limns the rise | 





In the early part of the eighteenth century there lived at the 
White Horse, in Brosely, county of Stafford, a man named John 
Guest, a small freeholder, who there carried on the combined 
trades and pursuits of a brewer, farmer, and coal dealer. His 
wife’s name was Wilmot, and at the time of our notice (1760) he 
had several children, and was a middle-aged, striving, struggling 
man. Over the porch of his humble y ain ed there was the large 
initial G, for this was the old homestead of the Guests, a family 
located in Brosely for upwards of 200 years, and noticeable as 
well-conducted energetic people. 

The chronicler then narrates how Guest dabbled a little 
in ironmaking, which led to his engagement in 1760 as 
manager of the small furnace then erected at Dowlais. 
Accordingly he set out on the long mountainous journey 
to Wales in this wise :— 

He had a companion in his travels, an old faithful servant of 
the family, named Ben Guest; and when they set out to seek their 
fortunes the master rode and the man walked behind. . . . . 
And so it fell out that honest Guest could not ride in comfort 
while his old friend and servant trudged in the mire; so Ben was 

rsuaded, very much against his wish, to mount the gray mare 

hind his master. 

In this manner did the first of the great Welsh iron- 
masters jog along into the unknown land of Wales, and in 
the falling shades of an autumnal evening enter the 
obscure hamlet of Merthyr. Wouldst thou know, gentle 
reader, how this British Tubal Cain, this first of the “ iron 
kings,” did his work and passed his time? Let the 
chronicler speak once more :— 

The post-woman brought only two newspapers in her bag 
weekly. One of these was for Mr. Guest, and the other for a 
respectable yeoman in Merthyr. This paper was regularly taken 
by Mrs. Williams, when a girl, to the manager of the Dowlais 
furnace, and for this act she received a weekly present of one 
penny, and on Christmas days sixpence. She invariably found 
Mr. Guest seated on a large stone opposite his furnace, which was 
very little bigger than a common lime kiln; and when she came in 
sight—for he knew his messenger at a distance—he would hasten to 
take his newspaper, and reseat himself on the big stone to read it 
with great attention. That solitary newspaper, which had 
travelled so far, and at length had only reached him by the little- 
travelled route of the Brecon hills, was the Englishman’s solitary 
link with the world he had left. In the Welsh dingle, amidst a 
strange people, he was as far away from home and England as any 
emigrant of the present day is in Canada.” 

The first rail ever made in Wales was rolled at the 
Penydarran Works, and the four partners who first esta- 
blished these works resolved to build a furnace, taking as a 
model a very good one at Stourbridge. To this place they 
sent a couple of men from Wales to learn the size and par- 
ticulars :— 

The whole affair was primitive, so much so that it is scarcely 
credible now-a-days. They took the measurement by sticks, and, 
tying them up in a bundle, walked back into Wales. On their 
travels they put up for the night at a wayside public-house, and 
forgot to take the bundle with them upstairs. In the morning it 
was missed; there was a great outcry and search, and at length 
the maid-servant innocently admitted having lighted the fire with 
them. 

A second journey consequently had to be made to Stour- 
bridge. Mr. Wilkins, a few pages further on, gives the 
following interesting account of the trial of Trevithick’s 
early locomotive :— 

In 1804 Samuel Homfray made a bet of £1000 with Richard 
Crawshay that he would convey a load of iron by steam power from 
his works to the Navigation, nine miles distant. The man 
selected to accomplish this feat was Trevithick, and the course 
chosen the present tramroad crossing Thomas Town, in Merthyr, 
which was made in 1803, and was the first railway in the United 
Kingdom for which an Act of Parliament was obtained. Trevi- 
thick was materially assisted by Rees Jones, of Penydarran, an 
ingenious and self-taught mechanic, whose homely features are 
now enshrined in the Art Exhibitionat Kensington. The Cornish 
genius t most of his materials to: Merthyr, and by the 
assistance of Jones the locomotive known as “‘ Trevithick’s high- 
pressure tram engine” was in readiness on the eventful day. And 
such a day Merthyr had rarely seen before. Great crowds 
assembled at Peny n, and on the route all the population 
gathered in expectation on the eventful 12th of February, 1804. 
The locomotive was a curiosity. With a tall, clumsy stack, it 
had a dwarf body, perched on a high framework and large wheels. 
The cylinder was upright, and the piston rod worked downwards. 
Attached to the engine were trams, laden not only with ten tons 
of iron, but seventy persons likewise, each of whom had a yearn- 
ing to erg 1 himself among his fellows. On the locomotive, 
stern-faced, but hopeful, was Richard Trevithick. His fortune 
hung on the venture—the puffing steed might soar with him to 
immortality. And there stood honest Rees, hope and doubt 
amusingly blended, and William Richards, the driver, anxious for 
the signal; the Homfrays and Crawshays, too, were there, and 
managers and agents. The signal was given, a jet of steam burst 
forth, the wheels revolved with hideous clang, and slowly the mass 
moved. Richard Crawshay at the same instant felt his thousand 
pounds take wing. But it was not a smooth run; just below the 
village the stack, which was made of bricks, came into collision 
with a bridge, and away went bridge and stack. Trevithick was 
not the man to be daunted; and though no one was allowed to 
move hand or foot to help him he soon built up the stack and 
steamed away at the rate of five miles an hour, reaching Naviga- 
tion with ease, and winning the wager; though it did not settle 
the question of the possibility of these locomotives being used for 
transport, as it failed utterly, on account of gradients and curves, 
to bring the empty trams back again. 

By some strange accident, Nelson, who had no business 
connection with Merthyr, managed to find his way into 
that black mining region, and what he saw, heard, and did 
there, our author briefly sums up :— 


Nelson unexpectedly visited Cyfarthfa, and Richard Crawshay 
was so overjoyed at the honour that he wept. The introduction 
to the crowd was graphic. Richard seized Nelson by the hand, 
and turning to the great crowd, cried out, ‘“‘ Here’s Nelson, boys; 
shout, you beggars !” And they did shout, and never over all 
broad England had he a heartier welcome. Two ladies accom- 
panied him, one was Lady Hamilton. 

Much of interest in ethnological science is uninten- 
tionally contained in the book, for Merthyr is a border 
land, where several races come in contact, and even now to 
some extent do not readily intermix. In the early days of 
iron manufacture workmen were brought there from 
Yorkshire and Cardiganshire, the result being that fights 
frequently took place. Now the Irish element is also 
strong in the district, and Flemish blood, from Pembroke- 
shire, is not without its representatives. The masters of 


and Flemish settlers is perceptible near St. Clears, and 
people on each side of it seldom intermarry. An expe- 
rienced Government inspector of schools, who knows the 
district well, has reported to the Committee of Council on 
Education, that certificated English schoolmasters cannot 
remain long in office in places where there is a large Welsh 
element, but Anglo-Flemish teachers from Pembrokeshire 
hold their ground successfully. The dark chromatic type 
of the aboriginal inhabitants of Britain and central and 
southern Europe is very largely represented in the dis- 
trict—men of short stature, dark hair, dark or grey eyes, 
and long skulls, predominating. It is the same in Car- 
marthenshire, and, as ethnologists have noticed, the young 
men of this type frequently have a great ambition to 
become preachers, and hold preaching in high estimation. 
This feature comes strongly forth in the book now under 
consideration, biographies of local preachers being given at 
great length, and evidently considered as of high interest 
to the readers from the amount of space given. The tall, 
fair, blue-eyed race, more closely allied to our Aryan 
Sanscrit-speaking forefathers, is represented in the mining 
districts in a very small degree. 

The blending of races thus slowly taking place leads also 
to a mongrel kind of language. The Bishop of St. David's 
once censured this mongrel speech at a public meeting, 
although he acknowledged that he owed his life to it, for 
once while walking on the quay at Cardigan he did not 
notice a rope stretched across his path, and had not a boy 
shouted out “Stopwch !” he would have been thrown into 
the river. How similar features crop out in the Welsh 
mining districts is shown by the following “ = bach ” 
anecdote from Mr. Wilkins’ book. After describing an 
election scene in which Mr. A. Hill was the conservative 
candidate, Mr. Wilkins says :— 

The conservatives were soundly hissed by the roe side. 
Amongst a crowd of work-stained men there moved a friend of 
ours—a little, but a good man, having more mind and spirit in his 
frame than many a giant. ‘‘Tory bach,” yelled the crowd ; “To: 
bach ” was the echo. Turning round our fellow townsman ask 
them if they knew what a Tory was? The crowd was mute. ‘Do 
you know Mr. Hill?” ‘Yes, yes,” was the reply. ‘Is he agood 
man?” ‘Yes, yes,” was shouted. ‘‘Is he kind to his men?” 
** Yes, yes,” was roared. ‘* Well then,” rejoined our friend, “‘ he 
isa Tory!” The crowd hooted no more. 

“ Bach” means “little,” or “contemptible.” From the 
extracts already given, it will be seen that this locally pub- 
lished book is written with ability, and contains much to 
repay the perusal of those who are interested in the rise of 
the manufacture of iron in Wales. Many tempting bits for 
quotation does it contain, especially about the adventures 
of John Petherick, a Merthyrman, but late her Majesty’s 
Consul at Soudan, Africa. The book tells how the Viceroy 
of Egypt engaged him to explore that country for coal, how 
he did it, and how, in the Nubian desert, [brahim Effendi 
treated him to a Turkish bath, in the course of which ope- 
ration a Nubian damsel plastered him all over with a 
mixture of dough and sweet oil, out of a wooden bowl and 
teacup. It is to be hoped that in future editions the book 
will enlarge itself into a history of Welsh iron districts, 
that much which is not of interest to general readers will 
be left out, and that authentic narrative shall be clearly 
separated from the traditional and legendary portions of 
the work. We close this notice with the author’s descrip- 
tion of the present ruin and desolation of the site of the 
Penydarran works :— 

The works themselves are no more, and ruin meets the eye in 
the place of the old picture of active life. Moss gathers where the 
fiery tongue of flame lapped greedily around the heated iron, and 
the track of the wheel and the rail is marked by weeds. Once it 
was a solitude, laved by the tranquilly flowing stream of Morlais ; 
it had its epoch of lifeand Babel voices, and sounds, and flashes, and 
din, and the whirring wheel gave it prominence. These are gone ; 
the Homfrays are gone; the Formans, Alderman Thompson, 
managers, agents, even men, scattered to the four winds of heaven; 
and the lichen and the moss are again gathering on the rock, and 
weird voices tell of man’s glory, his decadence, and decay.” 


Telegraphic Reform: The Post-ofice and the Electric Telegraph. 
Reprinted, by permission, from the “ British Quarterly Re- 
view.” London: Jackson, Walford, and Hodder, 27, Pater- 
noster-row. 

The Telegraph and its Proposed Acquisition by the Government. 
By Rosert W. Jounson, Chief Metropolitan Post-office, W. 
(late of the Telegraph Service). London: Simpkin, Marshall, 
and Co. 

Tue article on telegraphic reform which appeared in 
the April number of the “ British Quarter] view,” is 
now, we are glad to see, introduced to the public in 
pamphlet form. The time is well chosen, and it is to be 
desired that all who take any interest in the proposed 
plan of making telegraphy a part of the postal system 
should read this extremely able article. In our own 
columns we have lately advocated a Government or postal 
telegraph, and have given copious statistics relative to the 
experience of telegraphs in other countries under State 
direction. We have also urged the need of introducing, 
on lines connecting large towns, instruments printing from 
type, set up and corrected at the sending station, and not 
requiring to be transcribed, for it is only by the use of 
such a typo-telegraph that the greatest number of tele- 
grams can be sent with the least amount of error, and 
unless such instruments are used, the tariff cannot be 
brought low enough to meet the public requirements. The 
writer in the “British Quarterly” is evidently well in- 
formed on the details of the report which has lately been 
under the consideration of the Government, and gives, in 
a clear and ably conducted argument, the reasons why 
cheap, correct, and quick telegraphy are to be expected in 
this country only after the establishment of a postal tele- 
graph. He thus condenses and classifies the changes and 
improvements which may be looked for as the result of 
the important measure soon to be submitted to Parlia- 
ment :— 

_ Firstly, a large extension of the field of telegraphic opera- 

tions. . 





the great works are with scarcely an exception English; 
but in digging for coal the aborigines are clever, and there | 
are several wealthy Welsh colliery proprietors. Those of 
Flemish extraction do not readily amalgamate with the | 





Welsh and Irish, although more so than the English. At | 
the present time a line of demarcation between the Welsh 


Secondly, a large extension of facilities in the principal towns 
of the country already supplied with the telegraph. . . . 

Thirdly, the plan will not only extend the field of oe 
operations, but it is designed to extend the hours during which 
these operations may be carried on. In many cases five, six, and 
eight hours will be gained to the public in those towns already 
supplied"with facilities. . . . 
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Pourthiy, facilities will be given for the transmission of 
money-orders hy telegraph. 
Fifthly, the establishment of a low and uniform tariff for 


irrespective of distance. 

Referring to the great success of the recent adaptation 
of savings bank business to post-office operations, the 
writer concludes his article thus :— 

It is no small matter to find that, stimulated no doubt by this 
success, the same hands which laid the foundation of the one 
adaptation are, or have been, diligently at work at this further 
and still more important adaptation; and it is clear that any 
scheme which goes to the country weighted with the approval of 
authorities who require to look at any matter in all its bearings, 
nd who are cautious almost to a proverb, goes with an authority 
per se which the country cannot afford lightly to disregard. May 
our legisla remember—Bis dat qui cito dat / 

So say we. 
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As Mr. Robert W. Johnson was for several years em- 
ployed on telegraphic service, we will permit him to speak 
tor himself on a very important subject, viz., the remune- 
ration of telegraph operators :— 

There is no reason whatever why the services of a telegra- 
phist should not be as highly remunerated as those of persons 
in other departments of the mercantile profession. Nay, we 
question whether they should not be even more highly paid; 
for, in addition to all the intellectual ability possessed by the 
latter, there is an amount of physical energy and sharpness re- 
quired by the former which we seldom find in the ordinary run 
of mercantile emp/oy’s, and which, by reason of the continual 
strain if imposes on the nervous system, is infinitely more wear- 
ing-out and enervating than anything connected therewith. But 
as regards remuneration we find that, with the exception of the 
lower grades of railway clerks, telegraphists are about the worst 
paid officials in the community. Why this should be we certainly 
cannot teli, but the results of it are, unhappily, too apparent 
not to be witnessed almost daily. Can it be doubted for a 
moment that the numerous cases of blundered telegrams which 
come under public notice are in a large measure connected with 
this state of things? And when we inform our readers that 
the average pay of a competent ‘instrument clerk” is about 
20s. per week —the wages, with a few trifling exceptions, varying 
- = - AP 
from 10s. to 30s.— can it be wondered at that enterprising and 
intelligent young men will not enter such service, or, having 
been tempted to do so, will not remain longer than they can pos- 
sibly help ? 

The continual strain upon the nervous system, of which 
Mr. Johnson speaks, will be almost, if not altogether, 
done away with in the cases of those persons who will be 
employed in the management of a chemical, typo-tele- 
graph, printing no conventional signs; whilst, as com- 
positors or distributors of type, many young females will 
be employed to advantage who could not with safety be 
entrusted with the manipulation of a signalling instroment 
or the deciphering of conventional signs. A low tariff, 
made possible on/y by the use of such a typo-telegraph, 
wonld far more than quadruple in a short time the 
number of telecrams sent between large towns, thereby 
giving suitable employment to hundreds, or rather thou- 
sands, of women and girls more than at present gain 
their support in the service of telegraphic companies as at 
present conducted. 
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SOME REMARKS ON THE EXPLOSIVE PROPER- 
TIES OF FIRE-DAMP AND COAL GAS, WITH 
PARTICULARS OF EXPERIMENTS MADE IN 
LIGHTING PORTIONS OF THE OAKS COLLIERY 
WITH PIT GAS.* 

By Mr. Jonn Hutcurnsoyn, Barnsley Gas Works. 

At the request of our worthy secretary I have been induced to 
appear before you on the present occasion. 

Before I proceed with the reading of this paper I feel it necessary 
to offer some little apology for introducing the subject of fire-damp 
to the notice of this meeting. 

At first sight it may appear to be foreign to the objects of this 
association, for by our rules these objects are defined to be all 
matters connected with gas engineering, manufacture and finance, 
and to facilitate the exchange of information and ideas amongst 
its members, so that the contents of this paper may be said to fall 
within the latter clause. 

Having had the honour of being a member of this association 
since its commencement, and having always attended its meetings 
with pleasure, I should, indeed, feel sorry if I should be so unfor- 
tunate as to be the means of introducing any matter for discussion 
which would not be acceptable to my brother members. 

As I am fully persuaded that it is for want of a more thorough 
and practical acquaintance with the nature, properties, and manage- 
ment of fire-damp that these terrible explosions so frequently 
occur, and knowing that it is essentially a gas that does all the 
mischief, I should be delighted if this paper should be the means 
of creating a lively discussion, and thereby bring out any new idea 
of the means of producing a really good and safe light for the use 
of the miner, which may be calculated to prevent a repetition of 
such fearful calamities as we have just witnessed in our neighbour- 
hood at the above-named colliery. It is certain tkat the coal 
cannot be worked without at the same time liberating the gas, and 
it is equally certain that we cannot carry on the numerous and 
important manufacturing and domestic operations to which coal is 
now applied, and deemed indispensable, without its aid. 

It becomes therefore a matter of importance to investigate 
whether this dangerous gas cannot, in some cases at least, be 
collected and utilised for the purpose of lighting the main 
thoroughfares and other safe parts of the mine, instead of being 
allowed to circulate and become mixed with air, and thus forming 
the explosive compound which has at various times committed 
such fearful ravages. If, therefore, this gas can possibly be so 
utilised, the subject must be one of great interest to an Associa- 
tion of Gas Managers; although the gas is manufactured by nature 
without the aid of either stokers or retorts on a grand scale, of 
which we have really very little conception, all the apparatus and 
appliances which we ordinarily think necessary to the carrying on 
of a inodern gasworks are dispensed with. We appear to have no 
definite idea of the magnitude of the operations or the time taken 
to conduct the process, yet it is quite evident to our senses that 
coal gas is, or has been, made and stored up on ascale so immense 
as to totally eclipse the ideas of even our modern gas engineers, 
We cannot say whether they are six-hour or 6000-year charges— 
whether oxide or lime is used for purification; but, as I shall 
proceed to show you, a pure gas is given off the coal strata, and 
this indeed from the coal itself after it has been dug from the 
earth and exposed to the atmosphere, as the explosions on board 
some of our coal-laden vessels will testify. 

This subject would certainly appear to be more directly interest- 
ing to the mining engineer, but seeing the close connexion that 
exists between the two professions, I trust you will excuse any 
little deviation I may make from the strict letter laid down in our 
rules and regulations in giving a short account of some interesting 
experiments which I made some five years ago at the Oaks colliery, 
near Barnsley, where I reside, and where there are a number of 
collieries of some magnitude, of which Barnsley is the centre or 


* Paper read before the Association of Gas Managers, at Nottingham, 12th 
June, 1867. 
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head quarters, so that I frequently come in contact with the 
various managers or underviewers. 

It thus happened that on the 21st of day July, 1862, Mr. George 
Minto, then underground viewer of the now unfortunately world- 
wide known Oaks colliery, called upon me inquiring if I could give 
him any assistance or advice under the following circumstances. 

He said — We have a large blower of gas in our pit, which has been 
going on for some time; it seems to be very strong and pure; do you 
think it would be possible to turn it to any account, such as 
lighting the mine, &c. He excited my curiosity, I felt interested 
in the question, and entered into the matter at once, and made 
arrangements with him to visit the scene of action the next day. 
I had frequently been ina pit before, but not on such an errand as 
this, and knowing the dangerous nature of the work I was going 
about, not only to myself but to the whole of the men employed 

for at this time the colliery was in full work —I very natmally 
took every precaution I could think of to insure my safe return to 
the surface, a proceeding which caused no little amusement to the 
underground viewer, my only companion, who was more familiar 
with such scenes than myself. 

The fearful explosions that have since occurred at this colliery may 
show to some extent the danger encountered in making such 
experiments, and give some additional interest to the following 
details, an account of which I have been requested to write. I may 
here state that I made notes at the time of every particular likely 
to be of any service, which notes I have fortunately preserved, and 
which, with your kind permission, I will read over and endeavou 
to make as intelligible and interesting as I can. 

I will divest the subject as much as possible of colliery tech- 
nicalities, but perhaps some few are necessary in order that you 
may follow me in my remarks with profit. I met Mr. Minto at 
one o'clock, the time appointed, who furnished me with a suitable 
flannel dress. We descended the shaft about 300 yards deep, and 
were supplied with a stick and a safety lamp each from the lamp 
cabin at the pit bottom; this cabin was a model of cleanliness and 
order, heing whitewashed and made to appear very comfortable. 
Here all the lamps are left by the workmen on leaving for the day; 
they are supplied with oil and trimmed ready for use on their 








arrival next morning; all the lamps used in the colliery are always 
safely locked before leaving this place; here was also kept a 
barometer and thermometer. We now proceeded down the engine 
plane about 800 yards, which dips about 6in. to the yard; and then 
some 500 or 600 yards in the level all is life and activity. There 
was a sufficiency of fresh air, and we could walk erect, the seam of 
coal being about 9ft. thick. We next proceeded to the gas pit. 
This is a branch road from the level on the right hand; at the 
entrance is a large gate or door made of wooden bars, so that the 
air can circulate through it; this door or gate is locked, and a 
board hung upon it with the word danger written thereou. We 
open this door, which is closed after us and again locked, no one 
but the underground viewer being allowed to have a key; we have 
not gone far before we encounter some large stones or masses of 
rock which have fallen from the roof, we scramble over these t 
as we proceed things get worse, and I wished myself out a; 
However, the underviewer (a very courageous little man) 
couraged me with, ‘‘Come along man, never fear; I durst go into 
your gasometer with this Stephenson lamp.” And, seeing he had 
such unbounded confidence in his safety lamp, I began to feel a 
little ashamed of my want of confidence, but I could not easily 
forget the danger from various sources with which we were sur- 
rounded. Imagine if anything had gone wrong—we were about a 
mile from the surface. I knew we were in an explosive atmo- 
sphere which any defect in the lamps might ignite; our lights 
might be extinguished from various causes and leave us in total 
darkness, or we might be rendered insensible from breathing the 
noxious gases, a stone might fall from the roof Xc.; any of these 
events might happen any minute, and these facts coupled with 
the blackness, darkness, dampness, and wild desolation of the 
place, and with the roaring, bubbling, hissing noise of the escaping 
gas in the distance, was enough to make anyone tremble. At 
length we arrive at the place where the gas is actually issuing, 
which is a small pit or well about 4ft. in diameter and 25ft. deep, 
and had been sunk three or four years before to prove the throw 
or fault, the vein of coal having been suddenly lost at this point. 
The engineers had been compelled to abandon this search for 
the coal in consequence of so much gas and water being given off 
as to render it unsafe to proceed further, and had filled up the 
little pit with any sort of debris ; through this rubbish and water 
the gas boiled up incessantly from the seam of coal below with a 
violent agitation. We made a careful examination of the place 
and then made the best of our way to the surface, where we arrived 
safely, to my great satisfaction, after which arrangements we 
made to meet next day, which we accordingly did. 

A number of questions naturally force themselves upon one’s 
mind, such as the following: What kind of gas is it? Is it 
inflammable? Is it given off at an uniform rate or pressure’ 
What illuminating power has it? What quantity is given off per 
hour? Can it be conducted to and consumed in a safe part of the 
mine? &c., &c. To answer these and other questions it is absolutely 
necessary that some practical experiments should be made at the 
source from whence the gas issues in order to learn something of 
its nature and properties, so we pay a second visit to the dreary 
cavern, if such a mild term may be applied to sucha place. On 
this occasion one feels a little more at home, having travelled the 
ground over before; and having been prepared with all the 
apparatus I could think of at the moment which could be used 
without danger, for we well knew to use the naked light in such 
a place would be instant death, so we proceeded to make a number 
of experiments, and ascertain the following facts. 

The gas or fire-damp escapes plentifully with a loud bubbling, 
roaring, hissing noise, at the surface of the water, which was 
63 deg. Fah., it may also be heard issuing out of the coal or crevices 
of the rocks, in various situations round about us ; it has no smell, 
or at least so slight that there is a difficulty to find words to de- 
scribe it, yet it can be recognised by persons accustomed to it. 
With a large funnel inverted over one of the blowers in the water, 
and a 6ft length of india-rubber tubing, the pressure gauge indi- 
cated Jin. I caught abundance of gas, filling test tubes, ginger beer 
bottles, and bladders. At the end of this tube the thermometer, 
held in a stream of gas, indicated 63 deg. Fah., showing the same 
temperature as the water in the pit. I then applied the following 
tests, viz., red and blue litmus, lead and turmeric papers, and 
lime water ; no reaction was shown on any of them. 

Here I felt a strong desire to see the action of the gas on the 
safety lamp, and requested Mr. Minto to give me an illustration; 
this he did, by gradually raising his lamp near the roof of the mine 
to find the lightest portion of the gas, which floats on the top 
nearest the roof ; the action was beautiful, the light soon showed 
a struggle for life, and danger was indicated by a bluish wave hover- 
ing about the top of the lamp, within the gauze, which finally 
extinguished the light altogether, but no worse result happened 
than leaving one lamp in darkness, bearing in mind we had each a 
Stephenson’s lamp, which was held down near the floor of the 
mine, so that we had still one light burning. We then made our 
way to the cabin at the bottom of the engine plane, a place of safety 
with plenty of fresh air, where naked lights were used ; here w: 
tried the effect of a light on the small samples of the gas collected, 
which was found to burn quietly away at the mouth of the tube or 
bottle. Thus ended our second visit. 

On our next visit Mr. Dymond, one of the proprietors of the 
mine, accompanied us, and was certainly anxious to have every- 
thing done towards freeing the mine of the gas that could be 
done with safety, and was desirous of witnessing the experiments. 
We now collected the gas in larger quantities, filled Pepys’ gas- 
holder and removed it to the cabin before mentioned, and trie 
the gas with an Argand burner, union jet, and batswing burner, and 
found the gas to burn to all appearances equal to the maufactured 
coal gas. It sparkled a little with the particles of coal dust that 
were flying about, but otherwise burnt very well. Mr. Dymond 
was fully convinced of the practicability of the plan I suggested 
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of utilising the gas’ for lighting a portion of the mine, which 
would not only be a considerable saving in oil, &c., but, so far as 
it could be collected and burnt, render the mine so much safer, b 

destroying the explosibility of the gas so consumed, instead of 
the said gas escaping and circulating in an explosible form through 
the colliery workings, until it escapes from the upcast shaft. But 
before any steps could be taken towards so desirable an object it 
was necessary to obtain the consent of Mr. Woodhouse, the 
mining engineer, who had the sole control of all matters connected 
with the ventilation of the Oaks Colliery ; so two bladders full of 
the gas were at once forwarded to that gentleman, who happened to 
be at a neighbouring colliery, who compared the gas contained in 
the bladders with the coal gas manufactured on the pit’s premises, 
and declared it to be equal to the artificial gas so made, so 
that he at once gave full authority to proceed with the 
experiments, and to have everything done that was need. 
ful with a view of lighting a portion of the mine. Mr. Dymond 
then gave instructions for the road to the gas pit to be 
cleared of rubbish and fallen rocks, that free access 
could be had thereto, and no expense to be spared in order to 
render all as safe as possible. A staff of men were now set to work 
and the stones and rubbish removed, the well was cleared out some 
LOft. or 12ft. deep and walled up, plates of sheet lead were laid 
down and covered with clay puddle to force as much of the gas as 
possible through the water. A small gasholder, 4ft. deep and 6ft. 
diameter, with a Gin. T-pipe on the top, was then procured and 
tixed over the gas pit; at one end of this T-pipe was a slide valve 
which could be opened or shut as required; at the other end was a 
bend connected to the pipes which conveyed the gas to the engine 
&e., where it could be consumed with safety; din. pipes were 
laid from the gas pit to the bottom of the engine plane, from which 
point 3in. and Zin. pipes were continued to the bottom of the shaft. 
Into the6in. T-pipe in the top of the holder was inserted a short piece 
of Jin. tubing and a 12in. pressure gauge attached thereto, but the 
water was instantly blown out; indeed, when the valve and all 
other outlets were closed the force of the gas was so strong that 
the weight of two men upon it was not sufficient to keep the gas- 
holder down; it also forced the water from: under the holder 
although it dipped 12in. To keep the holder in its position we 
found it necessary to place pieces of timber between the roof of 
the mine and top of the gasholder. I could now collect gas in 
greater quantity with comparative ease, which I did in a Pepys 
indi hag, which were removed for greater 
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gasholder and india-rubt 
convenience in testing. 

I made various trials of the quantity of gas given off per hour 
with a thirty-lizht gas metre; I obtained 205ft. to 300ft. per hour, 
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or 7200ft. per day. We were fully aware that a great deal 
more was given oil, but the difficulty was how to collect it 
under the gasholder, the small pit being partially filled up, 
the gas was forced laterally into the crevices of the rocks 
around, so that the puddle was often thrown up. The 
pressure in the gasholder could be regulated by opening or 
closing the valve more or less, and allowing the surplus gas to 
escape; and being anxious to prove if the gas was given off at an 
uniform rate, I set the valve so as to maintain lin. head of water 
and attached ; gistering pressure gauge to the jin. pipe, the 





pressure remained constant, v lin. during the whole twenty- 
four hours; I tried various pressures with like results, thus proving 
beyond doubt that this simple and inexpensive apparatus might be 
depended upon for collecting and furnishing a regular and con- 
stant supply of gas to the mine. I then tested the illuminating 
power, which I found equal to ten sperm candles—in one instance 
I obtained twelve candles, but was somewhat surprised, after 
repeated trials with Cooper's tube, to find I could get no condensa- 
tion by the bromine test—although the ordinary coal gas gave 44 per 
cent., neither could I obtain any indication of carbonic oxide or 
carbonic acid. The specific gravity was ‘517. The chemical test 
papers were again applied, as before mentioned, with like results. 
I found the loudest explosion to occur when the gas was mixed 
with nine times its volume of air. 

At length the pipes were laid, the burners attached, and ready 
for lighting. Then comes a very critical point. We were anxious to 
be satisfied that the gas contained in the pipe to which the light is 
.pplied is in such a condition at the moment that the light cannot 
by any possible means travel backwards to the gas pit and thereby 
cause an explosion. I felt quite certain upon this point from 
observing the pressure and other indications, but in a matter of 
such importance there should be no room to doubt. For the first 
light I used an Argand burner, the gas passing through a glass- 
tube filled with shot; after that a jin. pipe, about a foot in 
length, filled with wire, driven in lengthwise, previously proving 
by direct experiment that it was impossible for a light to run 
back under such circumstances. 

The first tight was now applied with perfect success, and con- 
tinued to burn quite satisfactorily; others were now lighted 
without fear; by degrees some sixty lights were put on, which 
have continued to burn day and night without intermission ever 
since that time until the 12th of December last, on which date a 
terrific explosion occurred with the particulars of which most of 
you will be familiar. This caused the death of near 400 unfortu- 
nate individuals—285 of whom still remain entombed in the pit, 
which it was found necessary to close in order to put out the fire. 
Before finally closing up the pit a 10in. pipe was placed up the 
side of the shaft, so as to give vent to the pent up gases which are 
given off in large quantities at the present time. Indeed, the 
mine now appears to be one huge gasometer. On Friday last the 
7th inst., the quantity of gas given off was near 50,000 cubic feet 
per hour; however, the quantity varies considerably with atmo~ 
spheric changes. An account of the changes which occur in 
barometer, thermometer, and pressure gauge, is taken every hour 
and faithfully recorded in the colliery offices. The gas now given 
off appears identical with that which I found to issae from the 
gas pit before named with this exception, that it contains about 
3 per cent. of carbonic acid, no trace of which could be discovered 
in the latter. 

I had originally proposed giving a general summary of the 
present state of our knowledge of the nature and properties of 
fire-damp, and the various means that had hitherto been proposed 
to avoid such terrible calamities as now so frequently occur in our 
colliery districts; here are ample materials for rendering such a 
subject highly interesting, especially if illustrated with experi- 
ments, but seeing that it would not be appropriate to a meeting 
like the present, I abandoned the idea. However, I cannot dismiss 
this subject without giving a short account of the different gases 
with which it appears desirable the miner should make himself 
acquainted; they consist of the following, viz., atmospheric air, 
fire-damp, black-damp, and after-damp. First and foremost in 
importance is pure atmospheric air; this, as we are all aware, is 
essential to maintain life; it is composed of a mixture of two gases, 
viz., nitrogen four-fifths, and oxygen one-fifth, with minute 
portions of other gases which we need not take into consideration. 
This atmosphere, which surrounds the earth, extends in varying 
degrees of density about forty-five miles from its surface, on 
which it exerts a pressure equal to 15 lb. to the square inch, at the 
level of the sea. : 

It is the receptacle of all gases and vapours, organic and inor- 
ganic, which are constantly escaping from the earth and sea. Air 
is a transparent, colourless, elastic, tasteless fluid, its two consti- 
tuents being permanent gases; heat simply expands it, and within 
certain temperatures with great uniformity; in combustion the 
oxygen alone is consumed—the nitrogen is set free and mixes with 
the carbonic acid produced at the expense of the oxygen. Air is 
therefore rapidly contaminated by the process, and in a confin 
space the nitrogen and carbonic acid, as a result of the heat of 
combustion, accumulate in the upper part of the vessel or apart- 
Neither of these gases are respirable, and neither will 
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support ordinary combustion, as may be illustrated by many beau- 
titel emperinan. Air is usually taken as the standard of specific 


gravity for gases, being for this purpose called 1000 or 1000. One 
hundred cubic inches of dry airat the mean temperature (60 deg. Fah.) 
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and pressure (5in.) are considered to weigh thirty-one grains. 
Air is 815 times lighter than water, compared with hydrogen its 
density is as 14°4 to]. It is calculated that one cubie inch at the 
surface of the earth would expand to 12,000 cubic inches at the 
extreme limit of the atmosphere (forty-five miles). Air is not a 
definite chemical compound, but a mechanical mixture of two 
different gases in which we live, and breathe. The 
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temperature of the atmosphere diminishes about 1 deg. Fah. for | 


each 350ft. of ascent. A column of water 33ft. in height, or a 
column of air forty-five miles in height, each having, the area of a 
square inch, would be equal in pressure to a column of mercury 
30in. in height. These different heights correspond to the respec- 
tive specific gravities of liquids. The influence of this pressure on 
the volume of gases may be easily demonstrated, and should be 
thoroughly understood by both the gas and mining engineer—a 
practical acquaintance with the laws which govern and regulate 
the elasticity of the air being of vital ne to the latter. 
The elasticity of a gas is increased directly as the pressure; the 
volume of a gas is increased inversely as the pressure; the density 
of the air is in a direct ratio to the compressing force. With the 
pressure of half an atmosphere the volume is doubled, and with a 
pressure of two atmospheres it is reduced to one-half. It is the 
same for all gases and vapours above the boiling points of their 
liquids, whatever may be their respective specific gravities. The 
volume of a gas increases one four hundred and eightieth part of 
its volume at 32 deg. Fah. for every degree of added temperature, 
as in all fluids the pressure is equal in all directions. Numerous 
analyses of the air have been made by chemists of repute; the pro- 
portion of oxygen varies from 20 to 21 per cent. 


Vol. Per cent. by 


By volume. 


weight, 

Oxygen «es «+e of 20°80 eo se 1 2310 
Nitrogen .e os of eo 79°20 ee oe 4 oe 00 76°90 
100.00 5 100 00 


Fire-damp— Marsh Gas—Pit Gas, or light carburetted hydrogen : 
sumbol, CH, ; specific gravity, 552 ; 100 cubie inches weigh 17°12 
grains ; specific gravity, as compared with hydrogen, 8 to 1. 
Fire-damp is a natural product which issues from the ground 
and admits of being kindled. It isa product of decomposition 
from beds of coal, and when it mingles with the air forms an 
explosive mixture. It is a colourless, invisible, inodorous gas, 
scarcely soluble in water; it does not support combustion or res- 
piration; when breathed in a pure state it is fatal to animal life, 
but is not very noxious when mixed with air, even when it forms 
8 or 10 per cent. of the mixture, so that the miners can work in it 
when mixed with air. However, when it is very strong it has 
been known to render them insensible; but the usual effects are a 
tightness across the forehead, with headache, which happens some 
times before insensibility takes place. Fire-damp aloue does not 
explode; it must be mixed with air or oxygen before this pheno- 
menon can show itself. If mixed with too much air explosiveness 
is again lost. If the proportion of air be diminished to three or 
four times that of the fire-damp, or increased to more than four 
teen times its measure, explosion does not happen, for where the 
volume of air is very small an amount of oxygen suflicient to burn 
the fire-damp is not furnished; where the quantity of air is too 
large it prevents the spread of flame, by conducting away heat, 
and preventing the temperature rising high enough to inflame the 
combustible gas. If mingled with twice its volume of oxygen, or 
ten times its volume of air, it detonates powerfully. When col- 
lected and consumed at the mouth of a gas jar it burns away 
quietly, with a yellowish-white light, somewhat similar to coal 
gas, but if the light is passed into the jar it is extinguished in- 
stantly. There is no immediate chemical test for the presence of 
this gas. Fire-damp cannot be kindled unless it be raised to a 
white heat. A candle or oil lamp gives a white heat, which at 
once determines an explosion if introduced into an explosive 
atmosphere. 

Fire-damp being very light, little more than half as heavy as air, 
it ascends, collects, and lodges in hollows or recesses at the upper 
parts of the workings, and would of its own gravity readily escape 
at the surface into the open air, if there was a free course open for 
it to do so, so that while the lower part or floor may be ventilated 
and free from danger, a light brought near the roof might lead to 
a dangerous explosion. When an explosion does eccur the life of 
the miner is likely to be sacrificed from several distinct causes aris- 
ing; first, from burning, as the very atmosphere in which he exists 
is instantly one sheet of flame, beyond the power of man to control, 
and from which he can seldom escape; second, by the mechanical vio- 
lence of the sudden expansion of the gases on their ignition, sweep- 
ing everything before it, or, on the contrary, a comparatively 
and equally frightful rush of air to fill the partial vacuum caused by 
the contraction of volume of the exploded gases ; third, by being 
surrounded with, and thereby compelled to inhale, an atmosphere 
of carbonic acid and nitrogen. This often proves more fatal than any 
other cause, the entire system of ordinary ventilation being gene- 
erally destroyed by the first blast, and the atmosphere, pressing 
with equal force on downcast and upcast, the deadly gases become 
as it were bottled up in the pit with an clastic cork. The gas left 
after an explosion is much lighter than black-damp, or even common 
air, and will make its way up to the roof, whilst black-damp will 
lie near the floor. 

The safety lamp is, indeed, a very valuable instrument in the 
hands of a competent person, who thoroughly understands its use, 
in testing for the presence of fire damp in coal mines, This lamp 
makes explosions impossible—not, as is often imagined, by prevent- 
ing the fire-damp from reaching the flame within the gauze, but by 
pooling that tlame from reaching the fire-damp without. The 
light is put out whilst in the very act of traversing the wire gauze 
in consequence of the latter, which is an excellent conductor of 
heat, carrying that away and so causing the temperature to fall 
— the white heat necessary for kindling the explosive mix- 

e. 

Fire-damp requires twice its volume of pure oxygen for complete 
combustion. The three volumes of mixed gases after detonation 
are condensed into one volume; they yield one volume of carbonic 
acid and two volumes of steam, which are immediately condensed. 
Now carbonic acid contains its own bulk of oxygen, it therefore 
represents one of the two volumes of oxygen which disappear, 
whilst the other volume of oxygen has united with two volumes of 
hydrogen and formed water. Light carburetted hydrogen must 
consequently contain twice its volume of hydrogen condensed 
with its own bulk of carbon vapour into the space of one volume. 
Thus from the composition of fire-damp it is obvious that the gas 
in exploding renders ten times its buik of atmospheric air unfit 
for respiration. The two volumes of oxygen which ten volumes 
of air contain, producing one volume of carbonic acid, and two 
volumes of steam, which becomes condensed, leaving eight volumes 
of nitrogen at liberty. Fire-damp from different localities has 
been frequently analysed, and exhibits a general uniformity in 
composition, consisting principally of light carburetted hydrogen, 
with varying quantities of carbonic acid, nitrogen, hydrogen, 
atinospheric air, and sometimes olefiant gas and sulphuretted 
hydrogen. Analysis of fire-damp by Professor Playfair:—Light 
carburetted hydrogen, 92°80; nitrogen, 6°90; oxygen, 0°60; carbonic 
acid, 0°30; total, 100°60. pith ‘ 

_Black-damp or Carbonic Acid; symbol, CO,; specific gravity, 
1 52; 100 cubic inches weigh 47°08 grains ; compared with hydroyen 
as 22 to 1.—This gas is colourless, inodvrous, incombustible, inex- 
plosive, and unfit for respiration. It immediately extinguishes 
other bodies which are in a state of combustion; a candle will, 
however, burn in mixtures of carbonic acid and air until the pro- 
portion of the gas reaches 20 per cent.; but such mixtures would be 
noxious to respire. All common combustibles, such as coal, wood, 
oil, wax, and tallow, contain carbon as one of their component 
parts, so the combustion of these bodies is always attended by the 
production of carbonic acid. This gas possesses well-marked acid 
properties. It is a result of the decomposition of animal and 
vegetable substances, and is the chief gaseous product of combus- 
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tion, respiration, and fermentation, It is about half again as 
heavy as air, and may be poured from one vessel to another like 
water. When so far diluted as to admit of being breathed CO, 
operates as a narcotic poison, producing drowsiness and entire loss 
of muscular power, rapidly followed by insensibility and coma. 
When the gas is respired in the lowest poisonous properties the 
symptoms come on very gradually, and the transition from life to 
death is usually tranquil. Black-damp frequently abounds in old 
workings, and being absorbed by water gives rise to the acidulous 
springs so abundant in coal measures. Some mines give off this 
gas as well as the fire damp. 
ANALYSIS OF CARBONIC ACID, 
Vols. Per cent. by weight. 
27°22 


Cee 1c co oe 06 40 6c te on ce: Bos os 27° 
GUGT co ce ce eco ce os oe ct BD oe ee 72°78 
1 100°00 


After-damp or Choke Damp (principally nitrogen): symbol N; 
specific gravity “972 ; 100 cubic inches weigh 30°143 grains ; specific 
gravity as compared with hydrogen as 14 to 1.-- Nitrogen is a per- 
manently elastic, colourless, neutral gas, with neither smell nor 
taste. It is rather lighter than atmospheric air, in which it exists 
in a free state. It does not support combustion or respiration; 
for, although nitrogen is a necessary constituent of atmospheric 
air, yet it cannot be breathed in a pure state without destroying 
life. 


it simply induces suffocation, owing to the absence of free oxygen. 
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| formed by several living witnesses that they saw a large body of 
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flame escape and ascend some height into the air, and float along 
the distance of several fields in length before it was entirely extin- 
guished. In this case the crown of the gasholder would be full 
of gas which could not eseape above level of manhole, but which 
would gradually become mixed with air by diffusion. Thus through 
ignorance this poor man lost hislife and destroyed a large amount 
of property. 4 i 

Flame will travel through a pipe containing an explosive mix- 
ture of gas and air if both ends of the pipe are open to the atmo- 
sphere. P 

Gas meters are sometimes we oe destroyed by explosion 
even when fixed in their places. The syphon plug when not sealed 
by water and the tap of a burner being left open, are sufficient to 
a air to enter and form the explosive compound, and a light 

eing spplied to an orifice without a burner, the flame enters, but 
does no injury beyond rendering the meters useless. When pure 
coal gas is enclosed in a vessel under pressure the moment the 
pressure ceases the flame is extinguished; but the flame will not 
follow inside the vessel as with an explosive mixture. 

We can look with satisfaction to the advancement science has 
made in connection with the subject of gas explosions, for now we 
know that instead of gas being thought so terribly destructive as 
it was at no very distant period supposed to be, when un- 
mixed with atmospheric air or oxygen it is as harmless, as regards 


It does not appear to operate as a poison, but when breathed | explosions as the water in the tank beneath the gasholder . and 


that if it were possible to insert a lighted torch or taper into a 


It enters into the composition of a large number of animal and | holder containing gas instead of the gas exploding the flame would 
vegetable substances, and all descriptions of coal contain small | be extinguished. 


quantities of it. There is no ready test for discovering the 
presence of this gas. Nitrogen mixed with carbonic acid is the 
fatal choke or after-damp of coal mines; it is a product of the 


combustion of fire-damp, and is the common cause of death to | 


miners who are not at once killed by the explosion. The after 
damp, as the miners term it, or vitiated atmosphere that the 
explosion produces, is often fatal to those employed in other parts 
of the mine, or to the generous, but ignorant and rash, survivors 
who attempt to descend into the pit before it has been properly 
ventilated in order to succour their comrades or to ascertain their 
fate. Under the term choke damp are sometimes classed all those 
non-explosive gases, poor in oxygen, and containing CO,, which 
often collect in the adits and workings driven through coal beds, 
and render the working of the mine extremely dangerous if air 
shafts or other means of ventilation are not employed. 

The explosive properties of coal gas. —Manufactured coal gas, being 
so nearly allied to fire-damp in its explosive properties, I have little 
to add on this point, as many of the particulars already given 
under the latter section are also applicable to this gas. It may, 
perhaps, be desirable before closing the paper, to give a short 
account of the circumstances under which an explosion is possible, 
or even likely to occur, for while much has been said and written 
on the subject of explosions, little or nothing has been done with 
a view to trace an escape of gas to its source without applying a 
naked light, which is often the cause of fatal accidents and serious 
loss of property, and by treating upon these accidents and 
describing their causes is to adopt the proper steps to prevent 
them. Coal gas, as supplied to consumers, &c., is of variable 
composition, according to the description of coal used and the 
temperature of the distillation, it consists of a mixture of inflam- 
mable gases or vapours, all of which (except nitrogen) when mixed 
with certain proportions of air are liable to explode with tremen- 
dous force. The common purified coal gas is composed of light 
carburetted hydrogen, olefiant gas, hydrogen, carbonic oxide, 
nitrogen, the vapours of naphtha, and bisulphuret of carbon the 
disagreeable smell of coal gas is owing to the presence of these 
latter-named vapours as the former, viz., light carburetted hydro- 
gen, olefiant gas, and hydrogen when pure, are free from any 
odour. Coal gas does not support combustion or respiration, but it 
burns readily where it meets with air—with a yellowish white flame, 
as we witness every day. It may be kindled in air by a full red 
heat without flame. If we apply a red-hot bar of iron to a jar of 
this gas, or to a current of gas as it issues from a jet, it will be 
found that the iron, although visibly red, will not inflame the gas 
unless the metal is heated to bright redness. 

Explosions in buildings do sometimes occur from an accumula- 
tion of gas caused by an escape from the street mains, service 
pipes, or internal fittings, and its consequent admixture with air. 
There is, however, always ample warniag in these cases, by the 


powerful odour which announces the escape of coal gas, long before | 


Considering the enormous quantity of gas manufactured and 
consumed daily in this country it is truly astonishing that so few 
accidents caused by explosions of gas do happen. 








NOTES FROM PARIS. 
(From our Correspondent.) 

A nore has been presented to the Academy of Sciences, of Paris, 
by M. Th. Richter on the metal indium, found in the blende of 
Freiberg : it is white in colour, approaching the tint of platinum ; 
extremely soft and ductile ; its density at 20 deg. Centigrade = 7°15; 
its equivalent in relation to hydrogen =35°9. Hydrated oxide is 
completely precipitated from its solutions by ammonia and b 
potash ; the presence of tartaric acid, however, prevents suc 
precipitation. The oxide when hot is of a brown colour, but when 
cold straw coloured. Sulphuretted hydrogen precipitates ex- 
tremely little of the metal from its solutions in concentrated acids, 
but when the solutions are very much diluted and contain little 
acid the greater part of the metal is thrown down: in an acitic 
solution the precipitation is complete. The sulphur of indium is 
of a fine yellow colour like the sulphur of cadmium. The salts of 
indium are colourless ; the chlorine, obtained by passing a current 
of chlorine over the heated oxide, is extremely volatile; it gives 
colourless crystalline lamella, and is hygroscopic to an extraordi- 
nary degree. The spectrum which led to the discovery of indium 
presents two rays: one intense and of a deep blue colour, the other 
weaker in the region of violet. 

A note was presented to the same academy from M. Perrot on 
the heat obtained from ordinary gas, in which that gentleman 
stated that he had after long trials produced apractical furnace, in 
which he was able to melt five kilogrammes, about eleven pounds, 
of copper by means of 1500 litres of gas, in a furnace for No. 12 or 
13 crucibles, which are too small to be advantageous. M. Perrot 
says that gas furnaces can now be constructed of all sizes and for 
all kinds of crucibles, the only difficulty being the laying on of 
the gas and the size and cost of the meters. He added that he 
was then engaged on fitting the furnaces for laboratory purposes, 
for which the draft requires modification, that he had succeeded in 
melting nickel, and that with certain modifications of form he 
could raise muffles to the highest temperatures. 

A working engineer, of Liege, named Joseph Gregoire, is said to 
have invented a remarkably simple and effective steam governor ; 
the apparatus consists of a tube closed at both ends and containing 
a certain quantity of mercury ; the tube is fixed horizontally on a 
lever, and the movement of the mercury altering the centre of 
gravity, and acting of course through the lever in question on the 
throttle valve. The account of its efficacy is expressed in the 
highest terms. We merely record the announcement. 

Another invention is announced, namely, a dredging machine 





it has reached its explosive proportion; this odour is perceptible | acting on the beds of rivers and streams by the force of the water 


when mixed with 500 times its volume of air. 


Instead of opening | itself and the aid of adam. The mode of action is that of a wheel 


doors and windows and keeping at a distance all lights until the | armed with spikes and buckets, which it is said acts perfectly to 


smeil has disappeared, the ordinary practice is to apply a light | the extent of twelve feet below the water line. 


for the purpose of ascertaining where the leakage has occurred. 


The wheel is 
24ft. or 25ft. in diameter, and supported between two boats in such 


The whole of the air in a room may be in an explosive state, but | a manner that it can be raised or lowered at‘will. The name of the 


coal gas has a great tendency to accumulate inthe upper part, 
hence it is this part which should be thoroughly ventilated. 


A] 


inventor is Grosley, and the account comes from Amiens. 
An ingenious method of avoiding the danger of lead and the 


lighted candle may burn on the floor of a room, but if raised a | cost of the piping has been hit upon by Messrs. Hamon and 


few feet above it, it may cause a violent explosion. 
closed room if not of a very large size every portion of 


In a well | Lebreton. 
air | drawing the wire for making gold lace ; they place a hollow piece 


Their operation is the same in principle as that of 


would in the course of a short time become explosive by ad- | of tin within a thicker and larger one of lead, and then draw the 


mixture of the light ges, owing to a peculiar law which regulates 
the diffusion of gas; they tend, notwithstanding the greatest 
differences, in their specific gravities to mingle uniformly in all 
proportions ; this is proved in respect to coal gas, by the smell 
being equally perceptible in every part of the room. There is a 
difficulty in stating the exact proportion of air required to 
produce the greatest amount of explosion, as it is obvious from 
the variable proportion of carburetted hydrogen in coal gas, and 
the presence of other inflammable gases and vapours, that the 
results obtained cannot strictly agree; they are, however, sufii- 
ciently near the truth for all practical purposes. If the gas be in 
too large or too small a proportion there will be no explosion; on 
the other hand, when this gas is unmixed with air or oxygen it ex- 
tinguishes flame. ’ 

When explosion does happen in the exertion of this explosive 
force much depends on the completeness with which the gases are 
mixed, and this must be regulated by the time during which they 
have been in contact; and the nearer the approach to the proper 
proportions for the perfect combination of the elements the 
greater is the force of the explosion. 

A mixture of seven parts of airand one of coal gas is considered 
to be the most explosive compound, but this must depend, on the 
quality of the gas—mixtures of less than‘three of air to one of gas— 
or more than eleven of air and one of gas, donot explode. An ex- 
plosive compound of gas when under pressure, only ignites at the 
exterior of the pipe; but if the pressure be taken off the flame 
enters and it explodes. 

An erroneous impression exists that if a gasholder were to be 
rent by accident and the gas ignited whenever the holder touched 
the ground, and there being no pressure, that the contents would 
explode. This is incorrect, for no matter the size of the opening 
when the pressure ceased the gas would be extinguished; but 
from this moment danger would commence, for a portion of the 
gas remaining in the crown would gradually issue and air take its 
place, so by degrees an explosive compound would be formed. 

We had a practical illustration of this latter fact at Barnsley on 
the 15th of January, 1844. Some repairs were required to be done 
to a gasholder tank then in use ; to this end the manhole lid was 
taken off, the water pumped out, and left in this state for several 
days in order to clear it of gas. The workmen were anxious to 
proceed, and a strong discussion was held amongst them the 
previous night as to whether the whole of the gas was out or 
otherwise, opposite opinions being held upon this point. First 
thing next morning one of the workmen, in order to satisfy him- 
self on the matter, took a lighted hand-lamp and thrust it into the 
manhole to see if all was clear an explosion was the immediate 
consequence, shaking and alarming the whole neighbourhood, 
doubling up the gasholder like paper, breaking the girders &c., and 
killing the unfortunate man on the spot. I am credibly in- 


two together to the desired length, so that the inner coating of tin 
| is unbroken it matters not how thin it is; the plan promises 
well, especially as the additional cost cannot be great. 

The use of coal dust in the making of hydraulic cement has 
been frequently mentioned of late, and the proportions of the ma- 
| terials employed by M, Chevalier Fils, of Paris, are said to be as 

follows :- -Two parts of fine cement, one part of coal dust, and one 
| part and a half of slacked lime; when well mixed it is treated with 
| water like any other cement. It is said to be completely imper- 
meable, but its dark colour is an objection to its employment in 
; many cases. 
A new breech-loading arm, invented-by M. Galand of Liege, 
| has been much talked of lately, and the following are the particu- 
| lars given respecting it. The diameter of the barrel is eleven 
millimetres, about g;in.; the rifling makes one turn in seventy- 
five centimetres, 294in.; weight of ball, twenty-six grammes, }% 
oz.; charge of powder, five grammes, }0z. The cartridge is some- 
what peculiar ; its case consists of a linen sack with a pasteboard 
bottom, in the centre of which the priming is placed, a thick wad 
dipped in grease separates the powder from the ball, and the linen 
is tied over all, on the diameter of the cartridge is stated to be 
smaller than the chamber, “in order that it may be surrounded as 
it were with a mattress of air.” It is added that not a vestige of 
the cartridge remains in the arm after firing. 

A new method of vitrifiying the surface of iron, which deserves 
attention, has recently been introduced here. Instead of covering 
the surface of the iron according to the usual method with a very 
fusible glass in powder and then bringing the iron to a red heat, 
the materials of the glass are laid upon the iron, which is heated 
till perfect vitrification takes place, the consequence is that the 
iron becomes oxidised, and combining with the silicic acid, the iron 
and glass form one substance. The coating may be as thick as de- 
sired, but it is found in practice that a thick coat of glass soon 
breaks away, while a thin one lasts for along time. The method is 
being applied or tried upon armour plates for ships. 

Many experiments, and still more propositions, have been made 
for giving small manufactories and even private houses the benefit 
of motive power; Arago the astronomer proposed to make use of 
the fall of water at the Pont Neuf. The Lenoir engine has 
been introduced into many small workshops, and the invention 
of M. Hugon is also coming into use. But every little work- 
ing man has not gas laid on, and cannot afford the cost of 
fittings and meter, so an attempt is now being made to supply 
motive power by means of compressed air, and the apparatus 
for the purpose may be seen at the Exhibition; it consists 
merely of a cylinder and piston with a pair of slide valves. An 
experiment is about to be made in a thickly populated working 
neighbourhood here with machinery producing forty-five horses 
power, and if successful a company is proposed for the erec- 
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tion of a central establishment with two or three thousand horses 

It is said that a nominal horse power, calculated on the 
of the compression pump, gives on an average 0°45 on the 
shaft of the motor, and that in spite of friction, loss of power in 
the pipes &c., the retail price will not amount to more than one 
franc per effective horse power per hour. Of course the tenant 
will use the power only when and for as short a time as he requires 
it, and will pay according to a meter, as for gas. 

Paris, June 23rd, 1867. 
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NOTES FROM SOUTHERN GERMANY. 


(From our own Correspondent.) 


Some important analyses made in the laboratory of the Imperial 
Royal Mint at Vienna, ee ap the nature of the pig, steel, iron, 
and slag at various periods of the Bessemer process, as carried out 
at Neuberg, in Styria, were lately published and distributed at the 
Paris Exhibition. Mr. Kupelwieser, Professor at the Leoben 
School of Mines, has in a recent lecture on these analyses entered 
into a detailed discussion of the important light thrown by them 
on the peculiar chemical reactions during the Bessemer process. 
The following is an abstract of his interesting remarks. 

Onthe 2nd December, 1866, 62°80 Austrian centners (eighteen equal 
one-ton) of pig-iron blown from Altenberg spathic iron ore, with 
about 16 per cent. lime, and about nineteen cubic feet of soft 
charcoal, were run direct from the blast furnace into the converter. 
In the analyses this pig iron and the blast furnace slag are denomi- 
nated by the letter a. After twenty-eight minutes in the con- 
verter, the blast having an average pressure of 20 lb. per 
square inch, and proceeding through seven tuyeres, each with 
seven holes jin. in diameter, the first period of the Bessemer 
process was completed, and samples of the partially converted 
pig and of the slag were taken for analysis; these are denominated 
6. The quantity of slag in the Bessemer converter was observed 
to be remarkably small at this moment. After seven minutes 

tore the second period was completed, the average pressure being 
18 lb. to 19 1b. per inch, and no ejection taking place; the samples 
taken at this moment are denominated c. The third period lasted 
only three minutes, pressure being about 19 1b.; samples at 
this moment are denominated d. Three centners of the original 
pig were then immediately added, and as soon as the evolution of 
gas had ceased, the finished Bessemer metal was cast, amounting 
to 54°60 centners; the weight of the slag was unfortunately not 
ascertained; the samples of the metal and of the slag at this com- 
pletion of the Bessemer process are denominated e. 

The following are the above mentioned analyses of the iron and 
slag at different periods of the Bessemer process: 
































TRON. 
a 6 c. d. e. 
Graphite.. .. .. ob. { = _ i _ 
Combined carbon .. 0750 | 2465 0-909 0-087 0254 
Silicium .. .. | 1969 0°443 0-112 0°028 0033 
Phosphorus .. -./ 0-040 0-040 0045 0045 0-044 
Sulphur .. «| OOl8 trace | trace | trace trace 
Manganese .. .. } 3450 1645 | 0°429 O13 0139 
Capper .c cc oe 0 035 o0o09t | 0095 0120 0°'05 
ee eee 95316 | 98°370 99°607 99°445 
Total .. .. | 100°020 100°000 100°000 | 100°000 | 100°000 
SLAG 
“a | b. e. d. e. 
Silica 6... we oe | 4095 «| 4678) | SITS) | 46-75 | 47-25 
Alumina... .. e ee | 870 465 | 2°98 2°30 345 
Protoxide ofiron.. .. | 0°60 678 | 530 16°36 | 15°43 
Protoxide of manganese | 2°18 37°00 =| 37°90 32°23 31°89 
Lime eo co co ec | 80°36 2°98 i*76 1-19 1-23 
Magnesia 1. ce «2 | 16°33 1°53 0-45 0°52 061 
Potash .. .. «2 oo | O18 traces traces traces | traces 
Soda eo cc co co | O86 ” ” ” ” 
GSulphar .. 1s oo oo O34 004 ’ v ” 
Phosphorus .. «.. .. | 0-01 0-04 =| 0-02 ool = O01 
re | 99°77 | 99°77 | 100°36 | 100-36 , 99°87 








The following conclusions may be drawn from these analyses :— 

The pigiron employed contained an amount of silicium, 
sufficient not only to enable it to be run direct from the blast 
furnace, but even to allow of its being carefully remelted, if 
necessary. From its small amount of phosphorus and sulphur 
and large amount of manganese it was specially suitable for the 
Bessemer process. At the conclusion of the first period, as shown 
at 5, the graphite, or uncombined carbon had entirely vanished, 
being partly burnt and partly converted into combined carbon. 
Nearly four-fifths of the silicium had been oxidised, the amount 
of sulphur had been reduced to a mere trace on account of the 
large proportion of manganese, the amount of phosphorus re- 
mained the same, whilst the percentage of copper, as compared 
with the as yet oxidised substances, had increased. The amount 
of manganese had also decreased very considerably, and the 
produce was at that moment a white pig iron rather poor in 
carbon. At the conclusion of the second period, c, during which 
the chemically combined carbon is rapidly consumed, the amount 
of silicium being very small, a product was obtained, which, 
according to the Neuberg classification, may be called steel No. 3 
(see page 302 of Tae ENcrneeR). The amount of manganese and 
silica also decreased rapidly, whilst that of the phosphorus 
remained the same. At the end of the third and last period a 
produce equal to No. 7 was obtained, which, by the addition of 
three centners of pig iron, was converted into Bessemer metal 
No. 6. The slags 6, c,d, and e, are rather highly silicated, being 
partly bisilicates, partly mixtures of bisilicates and trisilicates. 
The slags 6 and e¢ are of course rich in manganese, the 
latter being always oxidised sooner than the iron; but it 
is remarkable that the slag c, formed during the second 
so-called boiling period, should contain so little protoxide of iron. 
The slags d and e, taken at the end of the process and after the 
addition of pig iron, naturally contain a greatly increased 
amount of protoxide of iron. The alumina, lime, magnesia, and 
alkalies in the slags proceed from the lining of the converter ; 
the sulphur and phosphorus proceed probably from the pig iron, 
but is very small in quantity. 


From the above analyses and particulars one can calculate the 
amount of substances consumed as well as the amount of oxygen, 
and consequently of air, employed for the oxidation, and also the 
resulting quantity of gas. In these calculations the following 
assumptions are made :—The carbon is oxidised to carbonic oxide 
(it is true that part of the carbon, in the form of graphite, is 
ejected by the blast at the beginning of the first period, but this 
amount-cannot be easily attained and is therefore neglected); 
silicium is oxidised to silica ; phosphorus to phosphoric acid, and 
sulphur to sulphurous or sulphuric acid; both the latter being 
volatilised. This is not quite correct, part of the phosphorus 
and sulphur being found in the slag, but the error created by 
this is small—the iron is oxidised to proto-sesqui-oxide, a com- 
paratively small part of which is found in the slag as protoxide 
of iron, the greater part being ejected in the form of a reddish 
brown smoke. From these data the table on next column may be 
constructed, the numbers representing pounds. 

The oxygen required for the oxidation, 73,256 pounds = 9066 
cubic feet, represents (on adding 34,264 cubic feet of nitrogen) 
43,330 cubic feet of air. The average amount of blast employed 
was, therefore, 1140 cubic feet per minute, or 660 cubic feet per 
centner of pig iron, which is rather more than usually taken. The 
evolved gases consist probably mainly of carbonic oxide and nitrogen, 
therefore.8110 cubic feet of carbonic oxide, plus 34,264 cubic feet 
of nitrogen = 42,374 cubic feet, or 1115 cubic feet per minute; in 





which calculation, however, no regard has been taken of the increase 
in volume proceeding from the enormous temperature. 
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Carbon .. 258°59 | 12°79 | 245-80 )327°73 | 573°53 Ib. of carbonic oxide. 
Silicium .. | 128°97 1°80 | 12717 [139°07| 266°24 Ib. of silica. 
Phosphorus 2°63 2°40 0°23} 0-29 0°52 1b. of phosphoric acid. 
Sulphur | 113 — 113} 1°69 2°82 1b. of sulphuric acid. 
Manganese | 257°67 759 | 220°08 | 63°56| 283°64 lb. protoxide of man- 
Copper .. | 5°59 5°59 _ _ (ganese. 
Iron .. «2 | 5956°42 | 6429°83 | 525°59 |200°22/ 725°81 Ib. of proto- sesqui- 
[oxide of iron, 


Total .. | 6589°00 | 5460°60 | 1120°00 |732 56 | 


With regard to the number and capability of the Bessemer 
works in Germany, Tunner has lately given the following parti- 
culars, which, however, are only approximate, and refer to the 
present year:— 








IN PRUSSIA :— 
Krupp in Essen (?) 10 converters holding 3 to 5 and yielding 700 tons weekly 
Bochum Works 4 3to5 a 300 a 
Horde Works, near Dortmund 2 3 * 100 ” 
Ponsgen Works,near Dusseldorf 2 3 " 100 ” 
Konigshutte in Silesia 2 a ” 100 ” 
Oberhamsen Works in Westphalia 2 4 » 160 ” 
(being erected) _—_ 
Altogether capable of yielding weekly 1460 tons 
IN AUSTRIA: — 
Gratz Works in Styria, 2 converters holding 3 tons, yielding 100 tons weekly 
Heft Works in Carinthia, 3 Swedish converters 2 to 3 -~ 120 se 
Neubery Works in Styria, 2 converters 3to4 pa 120 e 
Turrach Worksin Styria, 3 a 2 * 60 ” 
Witkowitz Works in Moravia, 2 a 3 ‘ 100 fe 
Reschitza Works in the Banat, 2 pa 5 ” 150 ” 
(being erected) 
Altogether capable of yielding weekly 650 tons 


or annually 32,000 tons; during 1866, however, only about 10,000 
tons. 

A remarkable fact to which Tunner specially refers is that some 
of the exhibitors at Paris who are notoriously known to employ 
the Bessemer process on a large scale, exhibit all their produce as 
crucible cast steel. 

Since Hungary has been constituted a kingdom separate from 
Austria, the applications for Austrian patents and also for prolon- 
gation of the same have to be presented in duplicate forms; and 
on the patent being granted the patentee receives two documents, 
one from the Royal Hungarian Ministry for Agriculture, Manu- 
factures, and Trade, and the other from the Imperial Royal 
Austrian Ministry for Trade. At the same time the Government 
patent dues remain the same. Patents dating previous to the 
10th of March, 1867, and which are to be prolonged or transferred, 
have to receive the signatures of both the Hungarian and the 
Austrian Ministries. A very inconvenient regulation, which was 
only made known to patentees about the middle of June, is 
that all patents granted since the 10th of March have to be copied, 
together with the accompanying drawings, so as to supply the 
Hungarian Ministry with duplicates. 








THE MrippLe LeveL.—In May, 1862, considerable injury was 
occasioned to a number of farmers near Lynn by the failure of the 
great Middle Level sluice. The amount of compensation to be 
paid to the sufferers from the flood which followed the failure of 
the sluice has been the subject of a long litigation; but last year 
it was arranged that the matters in dispute should be referred to 
Mr. E. Durrant and Mr. J. Bailey Denton, as valuers and arbi- 
trators, and Mr. Serjeant Hayes, as umpire. The arbitrators have 
just given their awards in the cases. In the first a Mr. Coe 
claimed £4160; the commissioners offered £2086 and the arbi- 
trators have awarded £2575. In the second case a Mr. Sharp 
claimed £785, the commissioners offered £310, and the arbitrators 
have awarded £405. The sums awarded in these cases being more 
than the sums offered, the costs of the reference will have to be 
borne by the commissioners. 


SMOKE PREVENTION ON RaILWays.—On Saturday, at a special 
sitting of the county magistrates at Hertford, the long pending 
case of the Marquis of Salisbury v. the Great Northern a 
Company came on for hearing. The information against the com- 
pany was laid under the Railway Clauses Consolidation Act, 1845, 
the special charge being that on a certain day in October, 1866, the 
company used on their railway at Hatfield a locomotive steam 
engine, numbered 444, which was not constructed so as to con- 
sume its own smoke, and which did not then consume its own 
smoke. The case first came before the magistrates on the 24th 
of November last year, but was not gone into, and had been ad- 
journed from time to time with a view to an arrangement. Mr. 
Thomas Jones, Q.C., appeared for the prosecution, and Mr. 
Hawkins, Q.C., for the defence. Mr. Jones opened the case, and 
called a witness who proved that on the day in question the 
engine numbered 444 passed the Hatfield station, emitting dense 
smoke. The witness admitted that he had seen the engine 

ass without emitting smoke. Mr. Daniel Kinnear Clark, C.E., 
Tate locomotive manager of the Great North of "Scotland Railway, 
stated that he had examined the engine 444 for the purpose of 
determining whether its construction was such as to admit of its 
consuming its own smoke, and that it was not so constructed. 
The smoke could not be consumed without the admixture of a 
certain amount of atmospheric air in the proportion of 12 lb. to 
1 lb. of carbon, and the construction was such that this admix- 
ture could not be effected. On being cross-examined Mr. Clark 
said that the only efficient mode of consuming smoke in a loc 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

1486. JAMES LEE NORTON, Belle Sauvage Yard, Ludgate-hill, London, “ Im. 
Pp ts in hinery for washing and drying wool and other materials,’> 
—18th May, 1867. y 


1489. THOMAS MCCOMAS, Old Broad-street, London, ‘* Improvements in raising 
sunken vessels.”—A communication from Samuel William Maquay, Foots. 
cray, near Melbourne, Bourke, Victoria.—20¢h May. 1867. 

1562. WILLIAM PAUL METCHIN, Parliament-street, Westminster, “ Improve. 
ments for taking copies of lithographs, zincographs, and other printed 
matters.”—27th May, 1867. 

1572. GEORGE HENRY JAMES SIMMONS, Stanh Pp d-road 
London, ** Improvements in lamps for burning hydrocarbon and other oils,”" 

1573. FLORENT JOSEPH VANDENVINNE, Brussels, Belgium, “ An improved 
machine or plough for clearing or grubbing up uncultivated land.” 

1581. LOUIS HYACINTHE DETHIOU and FREDERICK BEAUBRY, Paris, ‘‘ An 
improved tongless buckle with continuous pressure.”—28¢h May, 1867. 

1583. DAVID TUNKS, Blackburn-road, Accrington, Lancashire, “ Improve-~ 
ments in galvanometers for receiving signals through submarine and other 
electric telegraph lines, and for testing them.” 

1585. WILLIAM JAMES BURGESS, Brentwood, Essex, ‘‘ Improvements in the 
construction of fingers for mowing machines.” 

1586. JEAN FRANCOIS NICOLAS BIESMAN SIMMONS, Kettenhofweg, Frankfort- 
sm “ Improvements in preventing the incrustation of steam 

ers.” 

1587. CARLO MINASI, College-place, Camden Town, London, “ Improvements 
in musical wind instruments, called * trombonettes.’” 

(588. THOMAS MITCHELL, Waterbarn Mills, Stacksteads, Lancashire, “ Certain 
imp in the fa of felt carpetting.” 

1589. FREDERICK JOSEPH BREAN, Bristol, Gloucestershire, “ Improvements in 
producing letters in gold, silver, and other metals, on glass, and in imple- 
ments employed for that purpose.” 

1590, JOSEPH ROCK COOPER, Birmingham, ‘Improvements in cartridges for 
breech-loading fire-arms.”—Partly a communication from Charles Francols 
Galand, Liége, Belgium. 

1591. JAMES MARTIN FRENCH, Birmingham, “ Improvements in instruments 
or apparatus for measuring spirits and other liquids.” 

1592. ROBERT NEWTON, Lower Providence Mill near Keighly, Yorkshire, 
“ Improvements in the furnace apparatus of steam boilers.” 

1594. THOMAS EDMUND PASSEE, Russell-square, London, * An improved mode 
of obtaining motive power and apparatus employed therein.” 

1595. WILLIAM BARRY RITCHIE, Mount Pottinger, Belfast, and Jacon 
GEOGHEGAN WILLANS, St. Stephen’s-crescent, London, ** Improvements in 
drying peat and other materials.” 

1596. HENRY TURNER, Thames Ironworks, Orchard Yard, Blackwall, London, 
“Improvements in marine and other steam engines on the high and low 
Pressure compound principle.”’ 

1597. EDWARD JONES, Pontblyddyn, Mold, Flintshire, ‘‘ Improvements in tho 
construction of safety lamps for miners.” 

1598. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
method of producing mosaic veneers.” — A communication from The American 
Mosaic Veneering Company (Incorporated), New York, U.S. 

1599. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ An improved 
mode of producing printing blocks or surfaces fur printing or staining various 
fabrics.”—A communication from Thomas Crossley, Bridgeport, Connecticut, 
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1600. THOMAS GREENWOOD, Leeds, Yorkshire, ‘‘ Improvements in the con- 
struction of milling machines.” 

1601. HENRY OAKES, Birmingham, “Improvements in the manufacture of 
earrings.” —29¢h May, 1867. 

1602. HUGH BAIN, Alexandria, Dumbarton, N.B., “ Improvements in dyeing 
yarns, and in machinery or apparatus employed therefor.” 

1604, JAMES FRANCOMBE, Newport, Monmouthshire, South Wales, “ A new 
or improved engine or machine for obtaining and applying motive power.” 
1606. JAMES ASTBURY, Smethwick Foundry, near Birmingham, Warwick, 

** Improvements in casting Bessemer metal, steel, and other metals.” 

1607. WILLIAM WOOD, Monkhill, near Pontefract, Yorkshire, ** Improvements 
in the manufacture of printed tapestry carpets.” 

1608. WILLIAM EDWARD NEWTON, Chancery-lane, London, “* Improvements in 
the treatment of fabrics made wholly or partly of jute, flax, cotton, or 
vegetabie fibres, so as to prepare them for dyeing or printing, and rendering 
them applicable for the manufacture of carpets or other printed gools.”— 
A communication from Thomas Crossley, Bridgeport, Connecticat, U 5. 

1609. WILLIAM EDWARD NEWTON, Chancery-lane, London, ** Improvements in 
the manufacture of felted fabrics.” —A communication from Thomas Crossley, 
Bridgeport, Connecticut, U.S. 

1611. MARC ANTOINE FRANCOIS MENNONS, Southampton-buildings, Chancery- 
lane, London, “Improvements in the construction of magneto-electric 
batteries.”—A communication from Soren Hjorth, Norrebrogade, Copen- 
hagen, Denmark. 

1612. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in breech-loading fire-arms.”—A communication 
from E. S. Allin, Springfield, Massachusetts, U.83.—30th May, 1867. 

1613. FLORIBERT JOSEPH DEMANET, Ixelles, Brussels, Belgium, “ An appa- 
ratus for the purpose of giving sufficient draught to any kind of chimney.” 
1614. JOHN SCOTT, Oxford-street, London, “ Improvements in apparatus and 
in the means employed for subduing and exti ishing fires, partly applicable 

to other useful purposes.” 

1615. BENJAMIN SHAKESPEARE and WILLIAM SHAKESPEARE, Wollaston, near 
Stourbridge, Worcester, ** Improvements in reverberatory furnaces used for 
puddling, melting, and heating iron. and for other purposes.” 

1616. JAMES HINKS and JOSEPH HINKS, Birmingham, “ Improvements in 
lamps for burning petroleum oi, and other volatile liquid hy«rocarbons.”” 

1618. JOSIAH LE BUTT. Haymaker Works, Bury St. Edmunds, Suffolk, “ Im- 
provements in hay-making machines.” 

1619. THOMAS PORTER, Derby-street, Sunderland, Durham, ‘ Improvements 
in apparatus for supporting or boiding music or other books and for turning 
over the leaves of the same.” 

1620. Right Hon. JAMES EARL OF CAITHNESS, Ilill-street, London, ‘* Improve- 
ments in ships’ compasses.” 
1622. JAMES LANCBLOTT, Bir 

of ornamental chains and bands.” 

1623. PHINEAS LAWRENCE, Basinghall-street, London, *‘ Improvements in 
apparatus for applying adhesive agents to pieces of paper and other light 
materials, and for lifting the same, especially applicable to 'y for the 
manufacture of envelopes.” : 

1624. ALEXANDER MELVILLE CLARK, Chancery-lane, Middlesex, “ Improve- 
ments in apparatus for applying and regulating motive power.”—-A commu- 
nication from Joseph de Susini, Boulevart St. Martin, Paris.—3lst May, 
1867. 

1625. THOMAS POULTNEY, Langham Hotel, London, “ Improvements in the 
construction of revolving fire-arms.” Se 

1620. THOMAS POULTNEY, Langham Hotel, London, ** Improvements in breech- 
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1628. ANTON GEORG SCHAEFFER, Gi -strect, on-Tyne, ** Im- 
in int i d light in the combustion of illuminating 
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matters. 
1629. FREDERICK BURNETT HOUGHTON, Grove House, West Reading, Berks 





tive was a patent of his own, which had n adopted on the 
North of Scotland Railway, and a preliminary experiment with 
which, of the result of which he was not informed, had been tried 
on the Great Northern Railway. This was the case for the pro- 
secution. Mr. Hawkins, for the defence, urged that it was a 
matter of no consequence in the present case whether upon a par- 
ticular occasion the engine smoked, for the company were not 
liable, under the Ac’ of Parliament, for the neglect of their ser- 
vants; and he should prove by a number of witnesses that the 
engine was aire on the best plan for consuming its own 
smoke, which was all that the Act required. Several scientific 
witnesses, including the engineer who designed the poe were 
then called to prove this fact. The most important of these were 
the locomotive engineer of the Manchester, Sheffield, and Lincoln- 
shire Railway, and Mr. Curtley, the locomotive engineer of the 
Midland Railway. The former witness stated that he had ex- 
amined the construction of engine 444, and had travelled from 
London to Hatfield with it for the purpose of testing whether it 
was so constructed as to consume its own smoke, and that it was 
so constructed, and as a matter of fact did consume its own smoke. 
Mr. Curtley stated that the Midland Company has spent £10,000 
in experiments with a view to ascertain the best mode of con- 
structing engines so as to consume their own smoke, and that after 
testing almost every contrivance pro; or in use in England 
and on the Continent, they had adopted that which he was sure 
was the best, and their engines did consume their own smoke, 
except when the driver was guilty of neglect. A model of the 
Midland engine, made to scale, was exhibited, and witness said 
that the engine of the Great Northern Railway Company, num- 
bered 444, was constructed on ‘aay td the same principle. The 
fire-box was longer, but the other elements were in the same pro- 
portion, and the engine was therefore — as Fame oe constructed 
for consuming its smoke as one of the Midland engines. It was 
neither better nor worse. It was constructed on the best plan he 





knew for the purpose. The magistrates, having consulted for 
some time, dismissed the case,—Pall Mall Gazette. ‘ 





Impr in steam boilers and in evaporating pans.”—\st June, 1867. 

1632. THEOPHILUS HORREX, South-square, Gray’s-inn, London, ** lmprove- 
ments in machines for hatching eggs.” : 

1634. EDWARD MCLEAN, Stoke Newington, London, ‘‘ Improvements in the 
construction of pianofortes and harmoniums.” : so 

1635. WILLIAM HADEN RICHARDSON, Glasgow. Lanarkshire, N.B., “‘ Certain 
improvements in the manufacture of iron and steel, and in the means or 

aratus for effecting the same.” : 

1635, JAMES FLEMING BROWN, Glasgow, Lanarkshire, N.B., ** Improvements 
in looms for weaving.” 

1638. DAVID BARKER, Northfleet, Kent, “ Improvements in the construction 
of chambers for drying artificial fuel avd other substances.” 

1639. SAMUEL HARWOOD, Northfleet, Kent, “ Improvements in the construc- 
tion of walis, buildings, and other similar structures. sa 

1640. ROBERT WILLIAM PAGE, Park-walk, Chelsea, Middlesex, Improve- 
ments in the construction of hand garden engines and hydropults.”—3rd 
June, 1867. 

164!. JOHN INSHAW, Birmingham, ‘‘ Improvements in electrical clocks, whic 
improvements may also be applied to other electrical instraments. 

1642. MICHAEL CAVANAGH, Kensington, Middlesex, ‘‘ Improvements in 
adjustable lock spindles.” 4 

1643. JOSEPH WADDINGTON and BENJAMIN LONGBOTTOM, Barrow-in-Furness, 
Lancashire, “Certain improvements in mouids to be employed in casting 
Bessemer steel and orher metals.” , 

1644. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements in 
the construction of paddle wheels.”—A communication fom William Henry 
Holland, Bos' Massachusetts, U.S. $ 

1645. THOMAS LAIDLAW, Sillerbit Hall, Roxburgh, N.B , “ Improvements i 
the manufacture of yarns used for weaving textile fabrics, and in the ma- 
chinery or apparatus employed therefor.” b 

1646. EDWARD MELDRUM, Bathgate, Linlithgow, N.B., ‘* Improvements in the 
purification of paraffine.” . 

1647. JOHN HENRY JOHNSON, Lincoln’s-inn- fields, London, ‘‘ Improvements 
in racks or holders for whips, canes, and other like articles.”—A communi- 
cation from Edward Richmond, New York, U.S. y i. 

1648. JAMES MCOWEN, Rochdale, L bi “ Impro’ in fire-grates. 

1649. HERBERT WILLIAM HART, Clapham Common, Surrey, “ An improved 
construction of raft."—A communication from Charles Wheeler Denison, 
Philadelphia, U S.—4th June, 1867. 

1650. DAVID HANSON, Dukinfield, Cheshire, “Certain improvements in fur 
naces, and in apparatus to be employed in the ion of steam boilers. 
1651. JULES GAUDET, Gresham-street, London, “ Improvements in night and 

fog signal for p 








ing accidents on railways.” 
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‘ sd batteries.” 
54. C LES BOULAY, Paris, “ Improvements in galvanic 
= nes WHITE, Queen-street, Cheapside, London, pampeenomente be 
-— manufacture of hydrate and carbonates of soda.”—A communication 
Mr Fill Blan, Turin, Italy. ; 

1 7 nh BERNARD SCHMOLLE, Aldermanbury, London, “ Improvements 
ny erinoline skirts.” : 
ery MORRIS MILBANK, Greenfield-hill, Connecticut, US., pay 

Vmprovement in breech loading fire-arms and cartridges adapted to suc! 

5th June, 1867. 
160. BENJAMIN fEMPLAR, Holly Bank, Tetlow Fold, near Manchester, “ Im- | 
overments in fastenings for window sashes. i 

6h. THOMAS WILSON, Bir gh “ Imp’ in the construction of 
preech-loading fire arms, and in the manufacture and construction of cart- 

idces for breech-loading fire-arms.” 

ee EDWIN ELLIS, Nottingham, “ Improvements in twist lace machinery.” 


—6th June, 1867. 
con, THOMAS STURGEON, Manchester, “ An improvement in street and similar 
168. 


— 
am. AMOS ELVINS. Queen’s-road, Bayswater, Middlesex, “ Improvements in 
ech-loading fire-arms.” 
1672, JOSEPH OFFORD, Wells-street, Oxford-street, London, “ Improvements 
in means or apparatus fer signalling between different parts of raliway 





ins, a . 
674. EDWIN SENIOR ATKINSON, Hill Top, Knottingley, Yorkshire, “ Improve- 


ments ip the manufacture or treatment of oakum or other fibrous substances | 
for caulking ships and for other similar purposes.”—7th June, 1867. 





faventions Protested for Six Months by the Deposit of | 


Complete Specifications. 

1741. HEZEKIAH HAZARD BRYANT, Boston, Mussachusetts, U.S , “ A new and | 

* yseful fireproof safe."— 14th June, 1867, , ‘ 

1764, WILLIAM ROBERT LAKE, Southampton-buildings, ( hancery-lane, London, | 
* Impr vents in railway carriages and in brakes for the same.”—A com- 
munication from Samuel Augustus Chase, Boston, Massachusetts, U.5.— 
17th June, 1867. 






Patents on which the Stamp Duty of £59 has been Paid. 
1518, WILLIAM “\ HITELEY and GEORGE HARLING, Lockwood, near Hudders- 
field, Yorkshire, * Self-acting mules, horses, and billeys for spinning.”— 184 


June, \-64. F 

1550. JOHN BOTTOMLEY, Huddersfield, Yorkshire, ‘‘ Carriages.”—2\st June, 
1864. 

1584, DANIEL CROWE, Gaywoed Lynn, Norfolk, ‘*Thrashing and dressing 


mach nes.” —23rd June, ls64. ; 

1634. WILLIAM BROOKES, Chancery-lane, London, “Sewing machines.”— 
30th June, 1864. 

1056. SAMUEL FOX, Deepear, near Sheffield, ‘ Treating slags, &c.” - 2nd July, 
Iso. 

1790 SQUIRE WHITEHURST, Derby, “ Bobbins and carriages.”—16th July, 
! 


S64. 

1597. ALFRED SMITH, Hackney-road, London, “ Producing frills, &c.”—20th 
June, 64 

1758, JOSEPH BERNAYS, Woburn-place, Russell-square, London, ‘‘ Raising and 
propelling water, Ke.” — 14th June, 1864, 

1535, JOHN THOMPSON, Manchester, ** Cutiing, shaping, and grinding iron, &c.” 
—2ist June, 184 

1598. WILLIAM JOHN PUGHSLEY, Christchurch, Monmouth, “ Obtaining 
sulphuric acid.” — 21st June, 1864, 

169. JAMES HOLT, Oldham, Lancashire, “Cleaning cotton, &c.”—23rd June, 
1864. 

1576. ROBERT COCHRAN, Gla 

ard June, 1864, 

1596 HUMPHREY CHAMBERLAIN and JOHN CRAVEN, Wakefield, Yorkshire, 
and HERMANN WEDEKIND, Clapham-road, Surrey, * Kilns or ovens.” —24th 
June, 1864 j 

1594. BENJAMIN NICOLL, Regent-street, London, “‘ Garments."—24th /une, 

4 j 


ow, Lararkshire, N.B., *‘ Treating clay.”— 
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186: 

1599. BENJAMIN FRANKLIN STEVENS, Trafalgar-square, London,“ Petroleum, 
eral oil, &e., for heating, lighting, and «btaining motive power.”— 25th 
June, \864. 

1684. HENKY F DWARD SKINNER, Shadwell, Middlesex, “‘ Steering apparatus.” 
—Tth July, 1364, 





Patents on which the Stamp Duty of £10U has been Paid. 

1478. HAMLET NICHOLSON, Drake-street, Rochdale, Lancashire, “ Cricket 
and playing ta\t.”—1!8th June, 1860. 

1500. FRANCIS PRESTON, Manchester, “ Shaping and cutting files and rasps.” 
—20th June 1560 

1492. GEORGE HINTON Birmingham, ‘‘ Cupola furnaces.”-- 20th June, 1860. 

1521, WALTER MACFARLANE, Glasgow, Lanarkshire, N.B.,*‘ Water-closets, 
&e.”-— 22nd June, 1860 

152. JOHN RAMSBOTTOM, Crewe, Cheshire, ‘Supplying tenders or tanks of 
locomotive +ngines with water.”—23rd June, 1860. 

1553. HENKY CARTWRIGHT, Dean, Broseley, Salop, “ Steam engines.”—26th 
June, 1860 

1546. WILLIAM HOOPER, Mitcham, Surrey, ‘“* Re-working compounds of india- 
rubber and sulphur.”— 25th June, 1860. 








Notices of Intention to Proceed with Patents. 

384. RORERT THOMAS THOMPSON, Berwick-street, St. James, London, “ Im- 
provements in studs and buttons and their fastenings.”—!ith February, 
1-67. " 

392. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
breech-leading fire-arms.”—A communication from Edmond Couturier, Paris. 
—12th February, 1867 

409. HENRY ALBERT DAVIS, Goswell-terrace, and SAMUEL JOHN SALKELD, 
Litvle Britain, London, ** An improved apparatus for drawing liquids from 
casks and other vessels."— 13th February, 1867. 

414. Joun VicTtok TOEPKEN, Liverpool, ‘* An improved machine or machinery 
for packing a certain kind or description of friction match.” F 
416. DAVID TENNISWOOD, Yorkshire, “ Improvements in the manufacture of 
boot and shoe toe-pieces, and in the machinery or apparatus to be employed 

therein.”—14th Fel.ruary, 1867. 

420. JOHN PINKERTON KERR and WILLIAM MCGEE, Paisley, Renfrew, 17.B., 
~ Improvements in chain beaming apparatus.” 

426. JoHN COMBE, Starbeck, Yorkshire, ‘‘ Improvements in machinery for 
drawing fibrous substances in drawing and spinning frames.”—15th Febru- 
ary, 1867. 

435, JAMES PAknes, Stockport, Cheshire, “ An improved instrument for giving 
answers to selected questions.” 

436, EBENEZER STEVENS, Pentonville-road, London, “ Improvements in means 
A ~ + Sanaa employed to secure coal plates, trap doors, and cther similar 
articles.” 

437. EBENEZER STEVENS, Pentonville-road, Londun, “ Improvements in cans, 
kettles and other vessels having han‘les applied thereto.” 

438. RICHARD HODSON, West Ham, Essex, ** improvements in machines for 
punching iron or other metal plates.”— 16th February, 1867. 

442. WILLIAM HORATIO HARFIELD, Royal Exchange- buildings, London, ‘‘ Im- 
provements in the construction of windlasses,”— 18th February, 1867. 

445, GEORGE FREDERICK KEDFERN, South-street, Finsbury, London, “Im- 
provements in breech-loading needle fire-arms, and in cartridges for the 
same.”"—A communication from Messieurs Felix Allemano and Alberto 
Barelli, Turin, Italy. 

446. ANNE AMELIE FOUSSET, Rue des Acacias, Paris, “ Improvements in the 
Manufacture and treatment of varnished or patent leather, oil, or varnished 
cloth, and other like materials.”—19th February, 1867. 

456. THOMAS ARCHER, jun., Dunston Engine Works, Gateshead-on-Tyne, 
Durham, “ Improvements in machinery or apparatus for breaking and grind- 
ing stone ores and other hard materials.” 

458. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
the application of certain hydrocarbons to the obtainment of light and heat, 
and in the apparatus or means employed therein.”"—A communication from 
Adrien Muller and Ignace Mathei, Paris. | 

460. AUGUSTO ALBINI, New Broad-street-buildings, London, and FRANCIS 
AUGUSTUS BRAENDLIN, Birmingham, “ Improvements in breech-loading | 

fire-arms.”—20th February, 1867. 

477. WILLIAM RIDDELL, Crosby Hall Chambers, London, ‘‘ Improvements in | 
machines or apparatus for disintegrating wood and other similar fibrous sub- | 
Stauces.”"—2Ist February, 1867. 

482. JuwN ROGER CROMPTON, Elton Paper Mills, Bury, Lancashire, “ Im- 
provemetrs in rag engines.” 

488. ALICE !SAputL, LUCAN GORDON, Prince’s Gate, Hyde Park, London, “ Im- 
proved apparatus for fastening or connecting the wires employed for trans- 
mitting electric signals on railway trains,"—22nd February, 1867. 

497. JOHN PHILLIPS-SMITH, Hereford, “Improvements in tilling and culti- 
vating land by steam power, and in machinery or apparatus for such 
purposes.” 

498. HENRY PCRNELL, Glasgow, Lanarkshire, N.B., *‘ Improvements tn mottve 
power engines to be worked by water, steam, or other fluid and applicable 
to pomps.”-- 23rd February, 1867. 

534. FRANCIS VERE WRIGHT, St. James’s-place, Westminster, London, “ Tm- 
— adjustable reflectors for lamps and lighting purpo-es.”— 27th Febru- 
ary, 1867, 

583. MAX GossI, Rue des Peignes, Antwerp, “ Improvements in transporting, 
Warenousing, and barrelling petroleum, oil, or liquids lighter than water.”— 
—2nd March 1867. 

665. THOMAS SMART TURNBULL, Birmingham, “ Improvements in mourning | 
and other lockets, which improvements may also be applied to other dress 
ornaments.” —8th March, 167. 1 

677, MARC ANTOINE FRANCOIS MENNONS, Southampton-buildings, Chancery- 


lane, London, ** Improvements in the construction of breech-loading fire- 
arms.”—A communication from Henry Moore, Rue Auber, Paris.—9th 
March, \867. 

705. THOMAS HATTON, Ship-street, Brighton, “ Improvements in producing 
transparent pictures ter exhibition in mayic lanterns by a cheaper and easier 
meth: d than heretofore.” —! “th March, \»67. 

918. JAMES HOWARD and EDWARD ' ENNEY BOUSFIELD, Bedford, “ Improve- 
ments in machinery for cutting and spreading grasses.”— 28th March, 1867. 
985. WILLIAM CLARK, Chancery-lane, London, “* Improvements in bathing 
apparatus, applicavle principally for horses.”—A communication from 

Chevalier Achille Angelin', Bou'evart St. Martin, Paris.—2nd April, |867. 

1051. WILLIAM CLARK, Chancery-lane Lo:.don, “ Au improved machine for 
cutting scaleboard. and for the manu'‘acture of the scaleboard or material 
cut by the said hine into an imp d fabric for structures generally.” — 
—A communication from John Kinney Mayo, New York, U.S.—8th April, 
1867. 

1172. Rev. ARTHUR RIGG, Cheshire, *‘ Improvements in apparatus for grinding 

corn. grain, and other similar substances.” 237d April, 1867. 





| 1558, WILLIAM DUTTON, Winsford, Cheshire, “ Improvements in constructing 


furnaces for heating salt pans and for other purposes.”—25th May, 1867. 

1586. JEAN FRANCOIS NICOLAS BIESMAN sIMONS, Kettenhofweg, Frankfort- 
on-the-Maine, “ Lmprovements in preventing the incrustation of steam 
boilers.” 

1595. WILLIAM BARRY RITCHIE, Mount Pottinger, Belfast, and JACOB 
GEOGHEGAN WILLANS, St. Stephen’s-crescent, London, ‘* Improvements in 
drying peat and other materials.” 

1598. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
method 0! proaucing mosaic veneers.”—A communication from the American 
Mosaic Veneering Company (incorporated), New York, U.38.—:9th May, 


1847 

1658, ISAAC MORRIS MILBANK, Greenfield-hill, Connecticut, U.S., “An 
improvements in breech-loading fire-arms, and cartridges adapted to such 
arms,”—5th June, 1867. 





All persons having an interest in opposing any one of such applications | 


should leave particulars in writing of their objections to such application at | these rings is a fixed similar metal ring, divided into the same number of spaces 
| as there are sets of fixed magnets on the respective sides of the wheel. 


| spaces on al! the rinzs are insulated fr.m each other. 
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*,” Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcrott. Her Majesty’s Patent-office, Southampton-buildings, 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 





Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2907. J. J. BAGSHAWE, Sheffield, ** Furnaces for burning or consuming smoke.” 
—Dated rth November, 1856. 

In carrying out this imvention the inventor proceeds as follows:—In the 
brickwork or other materiai forming the flues of furnaces he builds what he 
terms cumbustion chambers, and into these chaubers he conducts atmospheric 
air, where it is rarefiea by the flame passing through the flues to the chimney. 
The rarefied air trom the combustion ch :mbers he conveys through channels, 
or other suitable arrangements, to the front of the fire in the furnace, and 
discharges it amongst the vapours arising from the burning fuel. Further, he 
forms a chamber or chambers in the ordinary bridge in the furnace, over which 
the flame passes into the said chamber or chambers, and he admits atmospheric 
air by mean; of openings underneath the fire-bars, or by any other convenient 
method; the rarefied air from the chambers he conducts alung flues or channels 
formed on one or both sides of the furnace, by which means the air becomes 
still more highly rarefie! The air thus raretied he discharges over the upper 
surface of the fire in the furnace. Again he forms small openingsin the upper- 
side of the said chamber or chambers in the bridge, by which provision streams 
or jets of rarefied air may be admitted to the underside of the flame in its 
passage over the bridge.— Not proceeded with. 

2925. A. GOBERT, Great Northern Hotel. King’s Cross, London, “ Lubricating 
axletrees of pxed engines.”— Dated 10th November, 187. 

This invention consists in forming a hole through the cushion on which the 
axletrees of fixed engines revolve, and the object of the invention is to apply 
oil and other fluid lubricating matters to the axietrees of fixed engines in 


motivn from beneath, through the agency of a wick or pad passing through | 


the cushion, and possessing capillary attraction. 

2934. G. WHITE, King-strcet, Cheapside, London, “‘ An improved steam engine.” 
—A communication. Dated 10th November, 1866. 

This invention caunot be described without reference to the drawings. 

3001. E. DAWSON, Darlington, Durham, “ Mcthod of consumption of smoke and 
saving of fuel without the least loss of steam power.”—Dated 15th November, 
1866. 

By the construction of a farnace door as shown in the drawing accompany- 
ing the specification, the inventor states that, by natural laws and artificial 
means, smoke can totally be prevented in connection with the ordinary 
furnace; and also that a saving of fvel can be obtained without the least loss 
of sieam. The furnace door is to be made with openings in the centre of about 
four inches by one inch, and six in number, and a round hole at the top about 
one inch in diameter ; but he does not confine himself either to the number of 
the openings or the size of the hole, which is tor the use of a steam pipe, which 
may be applied with good effect when the furnace fire and temperature are 
low and steam required to be got up quickly. Behind the door he places a 
metal box as large as the furnace will allow for opening the door; the box is 
not to be less in any case than six inches into the furnace, and in such box, 
there is to be placed a partition, or metal plate slanted at the top towards the 
door at about 60 degrees, This plate is to be perforated at the top and bottom, 
but not in the centre, so that air entering the tu:nace dvor must travel to one 
end of the box, aud by that means attain the same temperature as, or a higher 
temperature than, the inside of the furnace betore it passes into the furnace 
through the plate which is perforated in the centre only, so that the *‘ red hot 
air” may pass directly on to the top of the fuel, reaching the gases thrown off 
from the coals, and thus cause instantaneous ignition and effect consumption 
of smoke. The box is to have at the bottom two holes one inch in diameter, 
and at the top half an inch, to cause a current of air, and also to gain additional 
heat into the box from the metal plate next to the fire bars, from which the 
box is placed about one inch ; but, if the temperature of the furnace has been 
allowed to get very low the inventor proposes to use for a minute or two a 
steam pipe perforated at the end, which pipe, on being attached to any boiler, 
will answer the place of a fan, and save the expense of pipes to heat such air, 
which must be done to prevent smoke. The steam pipe is furnished with a 
jomt, so that it may be turned up out of the way of the door, and also be kept 
clear of the great heat from the fiirnace.— Not proceeded with. 

3016 J. BOLVIN, Paris, ** Steam engiue.”— Dated \7 th November, 1866. 

This invention cannot be described without reference to the drawings. 

3017. C. W. DIXON, Wickham Market, Suffolk, “ Slide valves."—Dated 17th 
November, 1866. 

This inveution consists of a rotating slide valve. The exhaust ports may or 
may uot be cast in one piece with the cylinder, as is usual in ordinary engines. 
The exhaust port is brought to the surface of a circular plane or convex face 
along with the steam ports, but is placed in the centre, and made of a circular 
form. The two steam ports are placed on opposite sides of it, leaving space 
for a rib of metal between them. ‘The two steam ports are made of the fullow- 
ing shape—(( 0 ))—but their size is to be regulated by the ordinary rules for 
fincing the areas of steam and exhaust ports, and also having their outer and 
inner sides arcs of two concentric circles, and their ends parts of radius lines 
from the same centre. The valve is to have a circular face of the same size, 
and to cover the face on which the steam and exhaust ports are placed, and it 
is to have two openings in it bounded by the same arcs as the steam ports 
aro: put the Other dimicusivus are to be regulated by the engineer, so as to give 
whatever cut-off of steam or exhaust he thinks proper. One of these two 
oritices opens directly into the steam chest through the back of the valve, but 
the other opening is connected by a covered passage on the back of the valve 
with the exbaust pori in the centre, so that when the steam is entering at one 
port it is exhausting at the other. The back of the valve is made cylindrical 
and brough: through a stufting-box at the back of the steam chest, and made 
of the same diameter as the exhaust port ; or, if liked, smaller; or if expansion 
is used in the cylinder, it would be an advantage for it to be made larger. 
The valve may be worked by eccentrics trom the crank shaft, or direct from 
the crank shaft, or direct from the piston-rod by a smail connecting-rod 
turned backwards, or in any other way, at the option of the engineer.—Vot 
proceeded with. 


3027. J. 8 GLENTON, Bradford, “ Furnaces of steam boilers."—Dated 1th 
November, \8v6. 

This invention consists chiefly in the pecoliar construction of the bridge, 
which may be ter.ned a hollow one, as the inventor inserts a plate in the brick- 
work ofan ordinary bridge (when the s«me is co nposed of bricks), the upper 
surface of sich plate being on a level with the fire bars. the ends of which rest 
upon it. 1n this plate he casts or forms a slot or hole in the direction of its 
length, that is, running transversely or across the flue, and, say, three fourths 
of the width of the flue at the part where itis paced. He then bulids upon the 
plate all round the hole to the required height of the bridge. He has by this 
arrangement a current of outer or cold air from the lower part of the flae 
passing upwards through the hollow bridge, and mingling with the flame and 
sm:ke as the later are passing over the bridge, thereby effecting the desired 
result. He admits air through the fire-door by the usual slide shutter arrange- 
ment, throwing the same to the upper part of the fine oy means of a shield 
affixed to thedour, The dead plate is also perforated ior the further adwission 
of air.—Not proceeded with. 

2039. J. BAKER, Army and Navy Club, Pall Mall, London, ** Magnetic engines.” 
—Dated 9th November. 1>66. 

A number of straight electro magnets are placed on the circumference and 
parallel to the axis of a wheel, these magnets are arranged into three (or more) 
sets, and upon the poles of each set a soft iron armature is attached. The 
polarity of each set can be reversed by an arrangement to be hereafter 
described. On each side of this wheel is arranged a system of fixed permanent 
or clectro magnets, parallel to the wheel magnets prolonged On each side of 
the wheel the fixed magnets are divided into two or more sets, and a soft iron 
armature is att.ched to the poles nearest the wheel of each set. To the out- 
side poles of these fixed magnets a soft iron armature is attached, which unites 
the opposite poles of both sets. One set of the fixed magnets has an opposite 
polarity to the other, and their armatures are brought into close proxiuuty to 
th armatures of the wheel magnets without sctually touching them. The 
current in the wheel magnets is reversed by means of four small meta! rings, 
two of which encircle the axle of the wheei, one on each side, but although 
attached w they are insulated from it. The circumferences of these two rings 
are divided into the same number of spaces as there are sets of magnets on the 
wheel, and have the wires on each set attached to them Oppusite each of 


All the 
Each «pace of the wheel 
rings carries a metal ro ler, which traverses the fixed ring «ppusite to it. The 
electric current is made to pass inat a space of a fixed ring, and out at the 
opposite space of the opposite fixed ring, passing in its course through a set of 
electro-magnets on the wheel by means of the metal rollers attached to the 


| whecl rings. In the next fixed space the current is made to pss in the opp. site 








direction, so that when the roller is made to pass from one space to another, the 
current is reversed. This reversal is made to take place when the centre of 
the armature of each set of wheel magnets coincides with the cen.re of the 
armature of a set: f fixed magnets. The wheel maguets are 8» maguetised that 
their armatures are attracted by the armatures of the fix-d magnets until they 
are opposite ‘o them; the polarity of the wheel mague‘ts is then reversed, 
and they are repeiled.—Nct proceeded with, 

3052. E. H. KNIGHT, Washington, U.S. “ Governors.”"—Dated 19th November, 

1866. 


The patentee claims, First, a governor whose bal arms are hinged in bearings 
capable of adjustment or motion in a horizontal plane, in such a manner as to 
enable the arms to assume their own plane of vertical mo:ion, as described. 
Secondly, a governor having its ball or balls suspended from vertical spindles 
whose partial rotation actuates a steam valve or other ubject requiring adjuast- 
ment, as described Thirdly, he claims, in combination with a partial y rotating 
vertical spindle, a cain or curved plate, supported by or cunnecied with the said 
spindle and partially rotated by the vertical movement of the ball as described. 
Fourthly, in a governor whose ball arms are hinged in bearings capa'le of 
partial! rotation in a horizontal plain, he claims a graduated cam, substautially 
as described. 

3029. J. BERNARD, Lincoln's-inn-fields, “‘ Motive power engines.’”—Dated 19th 
November, 106. 

This invention consists in the application of compres-ed air in combination 
with a liquid or liquids, by which the working parts are lubricated and kept 
tight for actuating engines used for the raising or forcing of water from mines. 
—Not proceeded with. 

3055. W. CLARK, Chancery-lane, London, “ Steam boilers,” —A communicatiom, 
—Dated 2ist November, 1»06. 
This inventivn cannot be described without reference to the drawings. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3013. J. W. HoRsT, Deptford, *‘ Method of placing, stowing, and employing life- 

rafis on board ship.” — Dated \7th November, 1866 

This invention has reference to a former patent date! 30°h September, 1°65 
(No. 2510), and consists in so placing the life-rafts on board ship that they -hall 
not occupy any of the useful deck space of the ship, but that they shal! form a 
portion of, or be attached to, the waist or other part of the bulwarks, stern, or 
quarters of aship. By placing the rife-rafts on the ship's side and attaching 
them to stanchions (securely fixed to the covering board and deck) by a simple 
cotter, or other easily detached fastening, they will always be ready in case of 
need for launching into the water in a few seconds.—Not proceeded wiih. 

3024. J.H. A. GRUSON, Westminster Palace Hotel, Lonion, “* Improvements in 

railway wheels and tires, and in casting the same and other articles requiring 
a hard surface combined with strength and toughness.” — Dated \7th November, 
i566. 

According to this invention expansion and contraction of the metal during 
cooling are as much as possible prevented. In carrying out the invention the 
patentee employs a mould composed partly of iron and pa tly of sand, and he- 
so constructs the mould that the thinner parts of the wheel tire cr otuer article 
which are in contact with the sand (which is not so goud a conductor of heat 
as iron) will not cool down too rapidly. By this means the cooling of the tire 
of periphery or the wheel—which is the thickest part—may be properly regu- 
lated. In order to effect this object with the requisite certainty and iac:lity he 
provides a vacant space behind, and in so ':e cases underneath, the irouing of 
that part of the mould which forms the iron or tire of the wheel. When the 
metal has been poured into the mould to form the casting he afterwards runs 
red-hot metal into the vacant space above referred to. This hot meta! will 
check the cooling process, and cause the casting to cool more gradually, and 
with the required uniformity. This metal will form no part of tne castins, bat 
will be turned out of the mould with the casting, and when detached therefrom 
may be melted up again and used for a similar purpose in another mou'd, 

3026. E. W. MORTON, Southampton-buildings, Chancery-lane, London, ** Wheels 

Sor i and vehicles.” — A communication. - Dated 9th November, 1867. 

This invention consi-ts, essertially, in applying india-rubber, or other suita- 
ble elastic material, between two metallic bands, and adapting or fitting the 
same to the rim of a wheel, whereby concussion is lessened, and other advan- 
tages gained. 

2028. T. EARP, Newark-on-Trent, and R. ASHTON, Ardwick, Manchester, “ Im- 

provements in or applicable to safety cabs and like vehicles.”—Dated Yih 

November, 1866. 

These imp are applicable to Hansom cabs and like vehicles, parti- 

cularly to such as have two doors opening upon a vertical or nearly vertical 

axis. These doors are of the full height of the cab inside, and have hitherto 
been hinged upon a central post, and have opened against the * splash board.” 

This inven ion consists in dispensing with the central post, cnd in arranging 

the doors upon hinges or pivots one door at each side of the vehicle, so us to 

shut against each other at the centre of the cab, and when open to cover the 
wheels of the cab to protect the clothes of the passengers when getting in and 
out of the cab; also in making the hinges to extend from the top to the bottom 
of the doors, and thus form a water-tight joint; also in connecting the two 

doors arranged as above described by levers and rods, tooth gearing, and a 

shaft or intermediate gearing; or pulleys, rods, chains, straps, or band, or other 

mechanical equivalent, so that when one door is opened the other dour wiil be 
opened, and when one door is closed the other door will also be closed, if 
required, simultaneously. 


3032. C. H. SIMPSON, Berhill, Sussex, “ Steam engines and propellers for pro- 
pelling vessels.” —Dated \9th November, 1866. 

This invention relates to improvements in propelling apparatus, and to that 
class of propellers for propelling vessels consisting of @ rotating cylinder or 
drum disposed below the water line, from which cylinder blades or paddies are 
projected during a certaia portion of the revolution to act upon the external 








| water; or it may be on water passing through a channel and discharged to 


produce the effect of propulsion on the vessel. Instead of transmitung power 
to the axis of such propeller trom a steam engine, as heretofore proposed, the 
inventor constructs the steam engine and the rotating cylinder carrying the 
paddles in one, that is to say, instead of simply forming radial recesses in the 
said rotary cylinder to receive the blades or paddles, he disposes 4 steam cylin- 
der or cylinders in line with each pallet or blade, the said pallets, paddles, or 
blades being each directly connected with such steam c)linder or cylinders 
by a suitable piston rod or rods; or the biades or pallets themselves may lead 
directly from the steam pistons.— Not proceeded with. 

3067. T. M’CoMAS, Old Broad-street, London, “ Raising sunken vessels."—A 

communication.— Dated 22nd November, 1867. 

This invention has reference to facilitating the raising of sunken ships or 
vessels in deep or shallow waters, by employing for the above purp se the gene- 
ration and expansion of hydrogen or other areiiorm gases within any suitable 
apparatus, by the agency and buoyancy of which the said ships or vessels are 
raised. And the invention consists in the employment of a number of bags or 
like receptacles-- rendered water tight by a coating of gutta-percha or other- 
wise—being placed in the hold or vtherwise attached to the ship or vessel by 
a strong network of cord proportioned to une size and weight to be raised, 
which said bags are then inflated or charged with hydrogen or other hght cases 
generated within strong boxes, barrels, cr otherwise by the action of acids on 
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metals or other substa: ces, the said operation being effected either underneath 
or on the surface of the water.as may be found suitabie—Wol proceeded 
with 
306*. R. HOLLIDAY, Poplar, “ Distance signals on railways."--Dated 22nd No- 
vember, 1866. | 

The inventor fixes to the auxiliary signal post a ratchet wheel and stop, or a 
bar with teeth, and to the rod or signal arm he fixesa stud, s» that when the 
signal arm arrives at danger, it displaces the stop, and allows the indicator— 
which is in ornear the sigualman’s but—to show danzer; also. so that the 
signal man is perfectly sure that his distance distance signal is at danger, as 
the indicator cannot possibly move after the signal is at davyer.—.Veé pro- 
ceeded with, 


Cl-ss 3.—FABRICS. 


Including Machinery and. Mechanical. Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabri 4 | 





» &C. 
3003. J. SELLERS, Rartenstall, Lancashir , “ Looms for weaving.” —Dated 16th 
November, 1866. 

This invention relates to the shedding motion of looms for opening the warp 
when the shutt’e has to pass across the stay; and cl sing it when the weft has to 
be heaten up. Instead cftwo or more leaves of ord'nary healds avith eses for 
the whole of the warp threads to pass through, the inventor employs one or two 
leaves of heaids for half of the warp, and a movable rod extending across the | 
loom for the other half, the latter threads passing between the healds and indc- | 
penitent of them, the ordinary eyes of the healds being dispensed with: by 
causing the tops of the lower shanks of the heald cords or wires to act when } 
required upon the threads.- Instead of two leash rods he employs only one, 
fixed im a bracket at each end of the loom, and behind the rod he places a sliding | 
frame or bar extending acro*s the loom, and pa-ses half the threads over the | 
frame or bar and the other half under. The healds and movable rod are moved 
down and up by the ordinary heald tappets and levers, or other weil-known 
mens, and the sliding frame or bar at the back of the leash rod moves up and 
down at the same time by the tension of the threads. When the healds 
are depressed they bring down one-half of the tnreads, and form one-half of the 
shed ; the other holf of the threads are raised by the sliding frame or bar, and 
form the other half of the shed. the movable rod being lifted at the same time 
to enable the threads to rise.—.Vot proceeded with. 

3010. C. E. BROOMAN, Fleet-street, London, “ Spinning machinery.” —Dated 16th 
November, 1866. 

This invention cannot be fully described without reference to the drawings. | 

3012. J. M. DUNLOP, and F. CROSSLEY, Manchester, * Machinery for cutting | 
indea-rubber.” — Dated \tth November, 1866. 

In order to cut sheet india-rabber into thread it is lapped arocnd a mandril 
and mourted in a lathe with a self-acting slkle rest. A cutter moving from 
the circumference of the roll of indjia-rubber towar’s the centre er mandril | 
cuts off threads from its end. Aftereach eut the tool is caused to. move back 
rapidly, and before the next cut.commences it is traversed a short distance. 
According to this invention, in order to give the forward and backward 
movement to the tool, a rocking shaft is employed, to a sliding arm on which 
the tool h Ider is linked. The rocking shaft receives its motion hy means of 
two curved tails upon it, which are acted on by stu:is on the faces ef two 
wheels, one on either side of the curved tails. The studs act on the two tails 
alternately, so as to produce the rocking movement; the wheel which preduces | 
the inward motion of the cutter carries several (usualy six) studs, and moves 
slowly, and so it gives a slow motion to the tool. The wheei.which produces 
the outward mot on carries usually but one :tud, and moves rapidly, and so 
gives a rapid return motion to the tool. The feed motion is according to this 
invention given by means of acam on the axis of the last-mentioned wheel, 
which acts on the lever of a clutch, and cluiches for a time a spur wheel to it 
which drives the feed screw. The lengih of time during which the ciatch is 
he'd ia so as to drive the feed motion is regulated by a cise in convection 
with the feed screw. This disc has notches in it ac regular intervals, into 
which a projection on the eclutch-lever drops, and when this lever is raised by 
the cam it cannot return until the feed screw has travelled so far as to enable 
it to fall into the next notch on the divided plate or disc. 

3037. T. WHITLEY, Bradford, ** Machinery Jor combing wool and other fibre.” | 
—Dated \9th November, 1866. | 

This invention relates to that description of combing machine in which the 
coming is performed by two circular rotating combs, which constantly meet 
together at a poiut of their outer cireumferences, when the tibre to be c mbed 
is fed across the teeth of both combs, and is combed out by the separation of 
the combs as they revolve. In order to feed the fibre to be cou:bed across the 
teeth of the combs, at the point where they meet together, the inventor, accord- 
ing to this invention, places around the inner cireum/ference of each comb 
troughs or tubes carrying the ends of the slivers of tibre to be combed, and 
supplies the tee:hof the two combs at the point where they meet together 
aliernately from the troughs or es of the two coinbs, One tube or trough of 
one comb first placing the end the sliver of fibre carried by it across the 
teeth cf the combs at the p here they meet, and thea a tube or trough of 
the other comb, and so on in succession as the combs ‘evoive. Spaces are left 
between the tubes or troughs arount each c > OF a width equal to the width 
of the troughs, so that where the combs meet te ier éhe space between two 
troughs of one comb may be supplied with fibre from a trough of the other 
com; the whole circumference of both combs will thus be supplied with fibre, 
and there will be a continuous fringe of cleaned fibre pro ruding from the outer 
circumference of koth combs when they have separated from one another. The 
clean frince protruding from beth combs is then drawn off by preference by 
horizontal drawing rollers, and afterwards as each of the troughs of both coi bs 
ecomeé again to the point where the combs meet, it again places the end cf the 
sliver carried by it acvoss the teeth of both combs.—.Vol proceeded with, 

3040. W. CHAMBERS, Whitefield, near Manchester, ‘* Machinery for steffening 
and finishing textile fabrics.” — Dated 20th November, i 30+. 

In periorming this invention the patentee causes the fabric to be operated upon 
to pass between t:vo rollers capable of adjustment, and of suitable materials, 
size, starch, or stiffening fluid being applied either in the ordinary manner, or 
by means of a brush either revolving or stationery, afier which the excess of 
size, stareh, or stiffening fluid is removed by means of an asjustable doctor, 
either stationary or otherwise, acting on the surface of the fabric under epera- 
tion, which is then taken over a small running either quicker than the fabric 
travels, and im the same direction or at a suitable speed in the contrary direction 
for the purpose of pressing the size, starch, or other suitable fluid into 
the fabric. 

3069. J. BERRY, J. B. TURNER, and C. VICKERMAN, Huddersfield, “* Apparatus 
A twisting ox doubling yarns or threads of wool, &c.”"— Dated 22nd Novem- 
ber, 1806 

This invention relates to means of producing that class of twisted or doubled 
yarn known as * French twi-t,” or“ Bontonne twist,” or dotted and spotted or 
speckled yarn. Tie apparatus for producing this kind of yarn consists of a 
ta pet or cam plate applied to the front shaft of the front drawing r ers in any 
ordinary spinning or twisting machinery, whether employed for spinning or 
twisting woollen, worsted, cotton, or other fibrous substances. Also of a rail or 
bar suitably supported in front of or beneath the said drawing rollers, and 
having a guide ¢ye at or near to each spindle of the said spinning or twisting 
machine. The rail iseapable of lateral reciprocating or oxc:llatory motion, or of 
being moved to and fro in front of or beneath the said rollers by the action of 
the tappet or cam upon a lever or levers attached to the shaft, and in connec- 
tion with the said guideeye rail, and this mevement may ‘be either continuous or 
intermittent, according: to the peculiar form of tappet or cam emvloyed for 
giving motion thereto, and which continuous er intermittent. motion of the 
guide eye is.always working upon or in connection with the continuously moving 
thread in any ordinary spinning or twisting machine, sueh guile eyeearrying the 
thread or yarn to be twisted or wound round or upon the ordinary yarn as it is 
being span er twisted. The yarn or thread to be twisted or woum! upon the 
other or ordinary yarn as it is being spun or twisted is sapplied from bobbins or 
cops placed on any additional creel board provided for the purpose. 

3007. J. H. JOHNSON, Lincoin's-inn-fields. London, “Corerings for floors.”—A 
communication.— Dated i6th November, 1866. i 

This invennon relates to the production of a novel and economical covering 
for floors as @ substitute for carpets, and consists in the application for that 
purpose of the fabric known as “burlap,” from which sacks are commonly 
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term, the best possible preservation of corn aud other cereals, beans, grains, 
and seeds. It preserves them, First, from injury caused by vermin and 
parasitic insects; Secondly, from the excess of moisture, which is a powerful 
cause of deterioration, whether caused by. rain in the fields or by wet in the 
carriage by sea or land ; Thirdly, trom all fermentation produced in the mass 
of the grain or material when it is exposed to the atmospheric air by the 
incessant action which the oxygen exerts upon substances constantly in contact 
with it, and which assist+ the nataral humidity of the vegetable substance, 
This precess attains this end by storing the substances to be preserved im her- 
metically closed receivers where none of the inconventences above set forth are 
experienced, The atmosphere occupying their imierstices is extracted, to be 
replaced by perfectly dry de-oxygenised air, in which no animal is able to live, 
nor any fermentation to proceed, and if the moisture of a crop gathered in a 
wet season is such as to compromise its good preservation, it is only necessary 
to continue the operation of changing the air in the interstices to bring the 
crop to its proper state of dryness. 

3962. J. BARKER, Kast Sheen, Surrey, ‘' Presereww corn or other grain.”—A 

communication.— Dated 24st November, 18.6. 

The patentee claims the arranging of machinery for conveying and treating 
corn, grain, or other articles in bulk. as described. He also claims arranging 
the said machinery in such manner that the carrying band may be deflected at 
any point where it is desired to remove the grain or material fr m it, in such 
manner as to cause the grain or material to leave it and saoot forward into a 





also claiins the cleansing of cern, grain, or other articles by throwing it off at 
such a velocity from the band that the lighter particles and dust are by the 
resistance of the air separated from the bulk, substantialy as described. He 
also claims arranging the said machinery i: such manner that, by deflecting 
the carrying band, it may be caused, where desired, to give motion 10a trans- 
verse band, or to distributing or conditioning apparatus, substantially as 
described. He also claims distributing and conditioning corn, grain, or other 
articles by causing it to descend on to a cone or instrument with radial arms 
rotating on a vertical axis, as described. 


Class 5.~BUILDING.—Noxe. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
3022. T. W. WEBLEY, Birmingham, “ Breech-loadiny fire-arms.”—Dated Lith 
Vovember, i6s, 

The patentee claims applying a spring to the locking bolt of what is known 
as the * Lefaucheux " er double grip action of breech-loading  fire-arms, so as 
to cause the gun to be self-locking when elosed by furcing the barrels home. 
3033. J. H. A. GkUSON, Westminster Palace Ilotel, Westminster. “ Armour 

plating for vessels of war, floating or land batteries, and fortifications.”— 
Dated 19h November, i866. 

This invention consists in casting iron plates in the required form, and 
giving to the sur ace the requisite hardness by employing chiils or iron moulds. 
3035. J. H. A. GRUSON, Westminster Palace Hotel, tminster, “ Jinprove- 

ments in gun carriages and in the means of working heary ordnance.”— 
Dated \9th November, \86n 

This invention bas fer its cbjects to so construct gun carriages and arrange 
the working parts of the same that the loop holes of batteries, fortifications, 
and ships of war may be reduced to a minimum in size, so that the gunners 
shall be as much as possible protected irom the fire of theenemy. This is 
efiected by mounting the trunnions of the gun in bearings which are supported 
at the end of triangular or bell crank levers, which are capable of being ra‘sed 
and lowered by hydraulic or other power by causing the piston rod of the 
hydraulic machinery to act on and push forward the lower arm of the bell 
crank lever. These triangular or bell crank levers have their fulerums in a 
pair of horizontal levers which have their bearings in the fixed framing. By 
this means the patentee is enabled to place the centre of motion of the gun 
about, or slightly in advance of, the muzzie, so that, although the port hole 
may be of the minimum size, the gun may be elevated or depressed to the re- 
quired degree. 

3049. J. H. A. GRUSON, Westminster Palace Hotel, Westminster, ** Construction 
of breech-loading ordnance "—Dated wth November, 1866, 

This invention consists in pla the explosion chamber considerably in 
advance of the tran ung, in which work the parts for closing and 
securing the breech. The inveation canmot be described in detad without re- 
ference to the drawings. 

3051. J. H. A. GRUSON, Westminster Palace Hotel, Westminster, ** Manufactur 
” ; heavy ordnance of cast metal.”— Dated wth November, 1866. 

This invention has tor 13 object to produce guus of cast metal of greatly 
inereased strength, so that the gin will be ev abled to resist the concussion and 
strain to which it will be satjected on being tired with heavy charges of pow'ler. 
To this end the patentee emoloys g mixture of white and best grey ehircoal 
iron, and which he denominate~**Gruson metal.” This metal must be refined 
and freed trom all impurities, sach as sulphur, silica, phosphorus, copper, &c., 
and when cast in an iron mould it is chilled on the serface, and its strength 
and tenacity greatly inereased. He also heats the back of the iron mould by 
pouring in melten cast iron, which wili prevent the casting from cooling to» 
rapidly. 
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Class 7.—FURNITURE AND CLOTHING. 
Iacdluding Cooking Utensils, Upaolstery, Ornaments, Musical Instru- 
ments, Lamps, Manujactured Articles of Dress, &c. 

3009. A. V. NEWTON, Chancery-lane, London, * A new manufacture of ladies’ 

skirts.”—A communication. -- Dated 1 th November, 1865. 
This invention relates to the manufacture of skirts from cloth woven of the 


required width for ihe length of the skirt, and of the requred ferm, by what 


is known as convex weaving, the lL neth of the cloth being much greater for 
the lower part of the skirt than for the upper part or waisivand, 80 as to 


obtain the requi ed increased diameter from the waistband. w the lower edge 


without gores or pleats, and the cloth being further woven double at intervals 
and in narrow strips extending along the length of the cloth, and rellel, or 
nearly so, with the selvages to form peckets for the reception of thin steel or 
other hoops. 








Class 3.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Flass, Pottery, Cements, Paint, Paper, Manures, &c. 

3002. W. Grune, Berlin, * A chemical decoration on gold, silver, and other 
similar metals, and colours on porcelain, glass wares, crystal wares, delft 
wares, potters wares, and similar matters called Griine’s proceeding.” — 
Dated \sth Nowember, 1-66. 

One portion of this invention is carried out as follows:—The first operation 
consists in reproducing engravings, lithographs. drawivgs, woodcuts, or other 
pictures or designs on negative plates in the ordinary photographic manner, 
which negatives after being fixe! and washed, are eoloured in black by 
chloride of platinum, and then cried and covered with a glassy flux, which is 
annealed in a common mnffie. The plate so prepared may be t eated like an 
ordinary glass p'ate without the picture being affected in any way by the 
chemical re-agents which afterwards come in contact with ft. The next 
operation is the preparation of copies from the negative plates. Each negative 
plate obtained in the manner before described ix poured over in the dark 
ehamber with thick io ined collodion on the side of the picture, then dipped 
for two or three minutes into a bath of nitrate of silver, then taken out and 
put into a frame. which is disposed in such a manner that the uncovered side 
of the gla-s is Girected outwards, while the collodion film or couch is secured 
from outward light by a blackened cover a short distance from it. This frame 
is exposed for some minutes to the daylight. or to some artificial light, and 
then the plate is taken out and is put into a solution of sulphate of iron and 
sulphorie acid. All the places acted upon or touched by light then appear in 
silver. The plate is now washed with water, and the fixation finished by 
hyposulphate of soda, and then the plate is again earefully washed. The 





mace. The ‘* burlap ” is to be treated and printed, or otherwise cok d, sub- 
stantially as described, so as to form am efficient and economical substitute for, 
and imitation of, ordinary woollen carpets. 


Class 4.—A GRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ls, dc. 

3031. T. WARDLAW, Toughmill, Dunfermlineshire, “Reaping machines.”— 
Dated \ 9th: November, 1866. 

This invention cannot be described without reference to the drawings. 

3036. W. A. GIBBS, Woodford, Essex, ‘* Improvements in apparatus: for drying 
hay and other cut , also in apparatus for raising or elevating the same.” 

Dated \9th November, 1866. 

The puteutee claims, as respects one part of the ‘invention, an arrangement 
of apparatus for drying hay and other cut crops, in such manner that the crop 
may be submitted to a current of hot air foreed in amongst it, such hot air being 
drawn by a fan from the smke-box of @ portable engine whieh drives the fan, 
as described. Another clan is for the described arzangement of the rece'ver. 
And, as respects another part of the invention, the patentee claims combining 
a trunk and fan and portable engine, so as to form an apparatus for raising or 
elevating bay and other cut crops, ail substantially as deserihed. 

3050. J HOWARD and E. T. BOUSFIELD, Bedford, “ Construction of reaping 
and mowing maciines.”’—Dated 20th November, 1866. 

This invention cannot be described without ~rference to the drawings. 

3081. P. G. B. WESTMACOTT, Elswick, .vewcastle-on-Tyne, “* Machinery for con- 
veying, distributing, cleaning, and conditioning corn and grain,”—Dated 2\st 
November, 1866, 

The object of this process is to produce at a smal! cost, and for an ind: finite 





sep of the picture film from the negative plate is conducted as follows: 
—Without the plate being dried, the edges of the colledion film or. couch are 
loosened from the negative plate by a p'n, and the plate is then immersed in 
water. containing 5 per cent. of slycerine, and then the picture Gim floating 
perfectly sepa ate irom the plate. The negative is now washed and dried, aad 
may then be immediately employed again. The films can be preserved a long 
time when floating in the liquid. The pictures may be prepared also directly 
by the photographic camera, but with less advantage. 

3014. A. E, BLAVIER, Angers, Department of Maine and Loire, France, “ A 
process of conservation of cereals and substances, alimentary, vegetable, 
and animal,” —Dated \7th November, 1866. 

iy objects of this invention are effected by the use of carbonic acid, pure 
and dry. 

3030. A. P. PRICE, Lincotn's-inn-fields, London, ** Manufacture of carbonate of 
soda.” —A communication.— Duted \9th November. 1866. 

In the production of carbonate of soda and caustic soda tiv 
by the ordinary method, namely, that known as ‘ reblanes,” and by the new 
method invented by Mr. E. Kopp, the leys and the alkali resulting therefrom 
frequently contain a proportion of sulphur compounds, the presence of which 
is objectionable. Now this invention has for its object the oxidation of the 
above sulphur compounds by mixing either the leys or the crude salts 
obtained by the evaporation of the leys with a proportion of peroxide of 
manganese, or some substance containing manganese, and then applying such 

a degree of heat to the mixture with oxide of manganese, sach mixture being 

placed in a finishing furnace, so that the sulphur compounds shall be oxidised 

as perfectly as possible, and manganate of soua produced, 

3060. E. MOOREWOOD. Cheam, Surrey, ‘‘ Coating plates or sheets of metal.”— 
Dated 21st November, 18,6, 

The patentee claims, in coating plates or sheets of metal, the passing the 
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| culties by means of conglomerates offering sufficient re-istance to 
| without preventing the combination of the metals taking place. For 


| say ten parts to one hundred, or thereabouts. He melis pitch or tar 


| con:lomerate them into 


See —. 


plates from a prepatatory bath of molten metal into a bath fitted w th roller 
Hers, 


and containing flux or grease, and thence, before being finished, j 

metal bath, and afterwards into a fluishing flux or grease bath, atten “wg 
He also claims the use in succes-ion of two flaishing flux or grease hethownn 
metal coaced roilers after the last metal bath, as described, “wae 


3066. P. R. M. LE @UEN, Brest, France, “ Combining tungsten with cast i 

by conglomerating reduced wolfram.”— Dated 22nd November, 1-66, ae 

When cast iron 1s melted with wetfram it improves and eomb nes with 

the tungsten contained in the ore. If thistatier is previously rertuced A 
to bring the metals into the ametailic state, or into carburets, a greater sean - 
tion of tungsten entersinto the alleyage, but the wolfram being then in Semmes 
it becomes difficult to effect the fusion otherwise than in crucibles, becans vd 
a furnace it would-be feared that the ore might pass through the charge hy 
fall on the bottom or sole plate, or that it would be dispersed by the me 
from the bellows. The object of the present process is to obviate. these aime 


the tire 


this pu 
the patentee grinds and reduces quick-lime to powder, carefully protecting n 


from humidity, and mixes a quantity of this powder with the reduced w: 





Afram, 


. eithe: 
mineral or vegetable) and pours the preceding mixture into it, taking aoe 


stir the paste resulting therefrom in such a way as to uniformly spread the 


it 3 | materials. if necessary is agai ’ , . 
guide, trough, or shoot, by which it is led away, ssbstantially as deseribed, He | ecessary this paste is again placed over the fre, and more pitch 


or tar added.to bring it to a consistency which will permit its being divided 
into portions or fragments. These portions are then submitced to Pressure to 
*s or bricks of the desired bulk. He prefers them 
about the size of a man’s fist. The necessary quantity of pitch or tar will be 
more or less great, according to the tools, and the means of ¢ Npression at 
disposal, . 


3036. J. J. and T. H. COLEMAN. Pontblyddyn, North Wales, ** Hydraulic 
cements." —Dated 2ard November, \866. F 
In manufacturing hydraulic cements aecording to this invention the paten'ees 











| employ the carbonaceous mineral residues obtained in the ary distiliation of 


cannel coal and o:i producing shales. --Not proceeded with, 


3091. ©, D. J. Seirz, Sunderland,“ An improvement connected with the ble whiag 
of fibrous substances, and with the manufacture of bleaching powder, bleach 
liquor, or sulphuric acid.”— Dated Ath November, \8 6. 

This invention consists in combining the bleaching process or processes with 
that either of the manufacture of bleaching powder or bleach liquor or of 
— eeeee acid, and thus making use of the said gas twice.—Net proceeded 
wih, 





3097. J. K. LEATHER, St. Helen's, Lancashire,‘ Manufacture of salts of sody 
and potash,” — Dated 2ith November, (856. 

The object of this invention is to facilit the condensation of such salts of 
soda and potash as may have bec volatilised when submitted to a furnace 
heat. For this purpose the patentee introduces into the furnace in which the 
salts of soda or potash may be volatilised a jet of steam for the purpose of 
creating a d:aught and drawing forward the vapours and gases arising from 
the furnace and discharging them into towers or condensing chambers. The 
manner of proceeding will be somewhat as follows:—-At any convenient 
distance from the furnace the flue will be narrowed, say, to | 2in. diameter, or 
thereabouts, at which point a jet of steam of, say, half av inch: in diameter, 
more or less, will be introduced and directed in a line parallel with the cours 
of the natural draught. Beyond this point the flue is to be widened eithe 
gradually or suddenly, but he prefers gradually, and by this meaus he obtains 
a good steady draught. He is thus enabled to convey the vapour and mixed 
gascs to a condensing room, and thence to a tower filled with coke or bricks 
and to pass away prodaets of the furnace either direct into the open air or toa 
chimney. 

7104. W. E. GenGeE, Wellington-street. Strand, London, “ Apparatus for erap- 
orating the juices of carious substances."—A eoamuntication.—Daled 2th 
November, \=66. 

This inven'ion cannot be described without reference to the drawings.—Vot 
proceeded with, 















3iC W. E. NEWTON, Chancery-lane, London, * Extracting oi! and parafin 

from bituminous substances.”"-—A communication —Dated 2th November, 
lou6. 

The patentee claims, First, the use of the products of the decomposition of 


steam produced by means of incandescent carbon in the separation of hydro- 
carbon oils and paraffin from peat or coal or other bitaminous sabst 
other hydrocarbon yielding materials, whether used by themselves or ia ¢ 
bination with superlieated steam. Secondiy, the process of heating ditaminous 
substances by means of the gases deseribed, or in any equiv.sient manner, and 
subsequently extracting the oil and paraffin by pressure or displacement in the 
manner se: forth and described irreavectowe of the particular form Of apparatus 


in which the operations may be conducted. 












3110. W. H. HARRISON, Park street, Regent's Park, * Producing optica 
sions from dramatic and other like exhibitions.”—Dated 26th November, 





a 
is 
This i: 
with sulphate of quimt 
stances which are 
chemical viclet or extra 
3112. N. S. SHALER, Cambridge, Massachusetts, U.S..." Preserving animal and 
Dated 26th November, 1866. 
nal and vegetable substances to be preserved an! 
in a chamber or inclosed space pervade 
atmosphere of carbonic a gas, such atmosphere being constantly maint 
ata teimper :ture as near as my ne at the freezin’ point, although wher 
substanees are not intended to be kept for a great length of time sot 
higher temperatures may be used. 





ntion consists, principally, in covering either the bodies or dresses 
ne, uranium ss, escnline, or any similar chemica! sub 
1own to appear self-ium/nons when exposed to the 
violet rays of the spectrum.—.Vot proceeded with, 
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Tue MripLAND Ramiway Company.--The adjourned meetir 
of the Midland Railway Company to consider the bill fo 
amalgamation with the Glasgow and South-Western was held 
at Derby on Thursday, when, the show of hands being in 
favour of amalgamation, a poll was demanded. At the adjourned 
meeting, held on Friday, to receive the result of the poll, two of 
the scrutineers, Messrs. C. H. Jones and W. J. Beale, reported 
that 572 persons present, holding £1,505,503 stock, and 1008 per- 
sons by proxy, holding £3,375,112, making together £4,850,01», 
recorded as approving the bill for the amalgamation. There were 
thirty-four persons present, holding £83,703 stock, and seventeen 
persons by proxy, holding £12,184 stock, together 887, recorded 
as disapproving the bill; but if Mr. Rawson was entitled to vote 
upon 977 proxies, representing £), 354,927 stock, which the above 
scrutincers disallowed, the stock represented as disapproving tie 
bill would in that ease awount to £1,450,814, which, added to the 
above £4,880,615 in favour of the bill, would make the total stock 
represented at the meeting £6,351,450, three-fourths of which, 
being £4,748,572, was required to carry the bill in accordance with 
the standing orders, leaving still a further amount of £132,043 stock 
in favour of the bill. The other scrutineers, Messrs. Rawson and 
Fielden, declined to concur in this report. The chairman declared 
t.e motion approving the bill carried, and the proceedings 
concluded harmoniously with a vote of thanks to the chairman 
and his colleagues. 

NAVIGATION OF THE Epro.—The Spanish Chamber of Deputies 
have again turned their attention to the construction of a river 
canal and improvement of the river Ebro, a scheme first. pro- 

unded in 1851, and the conditions of which remain intact—so 
‘ar as that portion of the work is concerned—lying bet we nm 
Escatron and the sea. In other respects the terms of the present 
concession differ very widelyfrom those of the former. The 
interest of 6 per cent, originally. guaranteed upon the capital 
expended has been revoked, and a subvention, amounting to 
25 per cent., substituted in its stead—a change not by any pomee 
likely te benefit the authorities or accelerate the progress of the 
undertaking. A portion of the work situated between Eontr® 
and Saragossa has been abandoned, it being determined to aouees e 
to an independent company the right of making railways 1™ _ 
valley of the Ebro. Not only do the conditions of -paymen 
appear most satisfactory, but the precautions taken by the me 
vernment to ensure the accomplishmout of the work, in spite of 
all risk to:themselves, are of a nature so stringent that it may 
well deter the holdest concessionaire from undertaking the matter 
too precipitately. No payment will be made until the canal is > 
working order to the satisfaetion of the State; all sluices ant 
branches constructed between Escatron and Amsporta, as well as 
the canal between the latter town and San Carlos, Successive 
instalments will be afterwards allowed in proportion to the area 
of land permanently irrigated by the works, the whole mainte- 
nance of which, as well as of the navigation, will rest with the 
concessionaire. Eight years is the period allowed for the execution 
of the enterprise, and, should the Government consider that due 
activity and energy is not displayed during its progress they 
reserve to themselves! the right of rescinding the concession 
instanter. 
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ISTANCE SIGNAL ON?—Mr. Martin, the telegraph super- 
i Ledeen the London and North-Western Railway, in con- 
= tion with Mr. Varley, has invented a very useful instrument 
seyoh, when fixed in @ signalman’s box, will show the state of the 
— ‘bore arms or light on a distance signal, It consists of a dial 
pee er) with oscillating indices so that the signalman can at a 


— see if the signal he has intended should be put .on is really 


ot. . 
ony AL BOTTLE CoLLigRY AND Eminent Evorners.+—The Northern 


we css is publishing weekly a series of sketches of the 
Dat a township on the Tyne. Ths following extract is from 
the last sketch in Walbottle colliery, situated about five iniles west 
of Newcastle. After detailing the different characteristics of the 
village and its inhabitants, the writer says :—‘ Many men who have 
aan to eminent positi as engi , and left their foot prints 
= the sands of time,’ spent a large portion of their early days in 
and around Walbottle. Among’these may be mentioned George 
Stephenson, Timothy Hackworth, the Hawthorns, Armstrong, the 
present engineer of the Great Western Railway, and the worthy 
chief magistrate of Newcastle for the present year, whose father 
was viewer at one of the Walbottle pits, and who himself was 
porn in Walbottle. Robert Stephenson, the father of George, was 
married to his wife Mabel in this village. It was at Blucher Pit, 
too, that ‘‘Old Bob,” as he was familiarly called, lost his sight 
while firing the old engine. After spending seven or eight years 
at Wylain, Robert came back to the vicinity of Walbottle, and 
resided for some time at Dewley Burn, a picturesque hamlet at the 
head of the Denis. The humble cottage is still standing at Dewley 
in which George Stephenson spent some of the happiest hours of 
his life. While living with his parents in the retired nook George 
was first ‘set to work,’ the job being to herd cows for a neigh- 
pouring farmer for twopence per day. <A few hundred yards above 
this cottage at Dewley isa spot, then and now denominated the 
‘Cut End,’ where young Stephenson showed the bent of his early 
venius in boy-like modelling engines in clay at the Burn side. It 
was at Dewley, too, at the early age of f »rteen years, George 
first assisted at the working of a colliery enzine. At Walbotile, 
the future engineer was inducted into all the mysteries of * pot 
hooks and hangers,’ under the tuition of Robert Cowens, the 
village schoohnaster.. Timothy Hackworth, who at a later period 
of his life carried on engine building on an extensive scale at 
Shildon, near Darlington, worked for many years at Walbottle, as 
a master blacksmith. . Hackworth is one of the three or four per- 
sons who lay claim to having invented the ‘steam-blast,’ in con- 
nection with locomotive engines. It was also at one of the Wal- 
bottle pits that Mr. Hawthorn, father of Messrs, Robt..and Wim. 
Hawthorn, Forth Bank Engine Works, Neweastle, was employed 
as engineerin the early part of his career. He was always. con- 
sidered an able man, and.it was under him that George Stephenson 
worked as engineman. It is said that Steph indebted 
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was i 
to Hawthorn for much of the practical engineering kuowledge he 
possessed. Even after George left the colliery, he frequently 
come over to Walbottle from Killingworth to obtain information 
fron Hawthorn, With such associations connected with the 
village, and so much interest taken in the welfare of all employed 
at the colliery, no wonder need be evinced at the intelligence, 
sobriety, and warm heartedness of the Walbottle miners, which 
are, indeed, proverbial. 

THe BomBAY AND Baroda Rariway. The twenty-third half- 
yearly report of the directors of this railway was presented at the 
half-yearly general meeting of the proprietors, held at the London 
Javern, this day (Friday), From it we learn that the total re- 
ceipts on capital stock, shares, and debentures amounted to 
£6,180,982, of which the sum of £532,748 was received in the last 
half-year. The total expenditure (including stores and materials), 
amounted te £6,526,664 i8s. 11d., of which £3,789,606 18s.7d. had | 
been spent in India and £2,737,058 0s. 4d. in England. Further | 
expenditure in India, to a considerable extent, had been incurred, | 
but has not yet been finally brought to account, as it is waiting the 
audit of the Bombay Government. Under arrangements recently 
made in India it is believed that these arrears of audit will shortly 
be entirely disposed of. The directors state.that a more than pass- 
ing notice must be taken of the unprecedented flood in India during 
the last monsoon. As showing the effect of climate on the condi- 
tion of Indian railway property, we reproduce that portion of the 
reportrefering to these floods; it runs as follows :—*' On the morning 
of the érd of August the floods rushed with great velocity down 
upon the line from the chain of hills which run parallel, and con- 
tinuous with the railway from Veturnee to the north of Dhanoo, 
a distance of about 30 miles, washing away in places the railway 
enbankwent, six feet high, and firmly constructed with rubble 
stone and gravel ballast, leaving two gaps of 1000ft., one of 900ft., 
one of $00ft. and several smaller ones, and carryingaway sundry cul- 
verts and two bridge abutments. The telegraph posts were torn 
up, and the through traflic was stopped. Immediate and great 
exertions were made by the company’s officers to repair the dam- 
age so as to resume the running of the trains at the earliest possible 
date, and arrangements were made for conveying the passengers 
over the intermediate distance by lorries. By the 23rd of August this 
interval was reduced to 18 miles—-by the first week in September 
tue traffic had been resumed, changing only at one break ; and by 
the 8th October the ordinary time-table was again put in force. 
The successful exertions of the staff on this trying occasion 
won the entire approval of the board and the Government. 
Measures are now being taken to secure the portions of line 
passing through swamp districts as far as possible from the 
recurrence of any siinilar disaster. The cost of the immediate repair 
has been charged in the half-year’s revenue account, but the larger 
expense of the preventive measures just referred to has been sanc- 
tioned by the Secretary of State as an addition to the capital cost of 
the line.” The gross receipts forthe half-yearamount to Rs. 18,44,280, 
as compared with Rs. 20,87,655 for the corresponding half-year of 
1865, showing a diminution of Rs. 2,43,875. The working 
expenses for the half-year amount to Rs. 16,70,833, as compared 
with Rs. 12. 39,564 in 1865, showing an increase of Rs. 4,31,269, 
and absorbing 90°6 per cent. of the receipts, as compared with 
59°37 per cent. in 1865. The receipts per railway mile amount to 
Rs. 5,746, as compared with Rs. 7,511 in 1865, being an average of 
Rs, 218 per mile per week, as compared with Rs. 285 per mile per 
week in 1865. The receipts per train mile amount to Rs. 5-9-11, 
as compared with Rs. 5-15-6 in 1865. The working expenses per 
train mile amount to Rs. 5-1-6, as compared with Rs. 3-8-3 in 1865, 
The passenger traffic figures compare with those of the corre- 
sponding half-year of 1865, as under:—Number of passengers — 
Half-year ending December, 1865 (lst) 3823, (2nd) 21,466, (3rd) 
682,961, (total) 708,250. Half-year ending December, 1866 (1st) 
3405, (2nd) 19,756, (3rd) 690,222, (total) 713,383. Receipts — 
half-year ending D ber, 1865 (p gers and specials), Rs. 
8.98,307, 21,046; (parcels), Rs. 84,371 (horses), Rs. 18,946 (total) 
Rs. 10,22,671: Half-year ending December, 1866 passengers and 
Specials) Rs. 8,48,350; (parcels) Rs. 53,750; (horses) Rs. 15,807; 
(total) Rs, 9,17,907. With respect to fuel the cost per ton at which 
it could be delivered at the locomotive department continued 
high. It has been swelled in the locomotive accounts by the fact 
that the G.I.P. Railway charges for the carriage of fuel on this 
line at Parell, which were formerly borne by the stores depart- 
ment, have this half-year been debited to the locomotive depart- 
ment. A reduction to some extent will be offected when the com- 
pany can land coal at their own Depét at Colaba, instead uf having | 
to pay the G.I.P. company a heavy rate for its transmission over 
their line. The consumption of fuel, however, per train mile has 
been diminished puedes during each of the three last half-years, 
as is shown by the following figures: —Quantity of fuel per train | 
mile consumed, Half-year ending December, 1865, 57°30 Ib. ; half- 
ycer ending June, 1866, 50°98, lb. ; half-year ending December, 1866, 
46.93\b. The consumption of oil has been largely increased, it 
appears, by defective axle-boxes. The line appears generally to 
© in a satisfactory condition, but there is evidently room for 
further reductions in expenses, especially in the matter of fuel 
which does not appear to be used very economically: 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

THE IRON TRADE: Preliminary Meeting: No Alteration in Prices : 
Less Sales this Quarter at under “* List” Rates: Specialities In- 
quired for: Two Months’ Orders for Sheets in Hand; Absence 
of Confidence in the Continental Market: Australian Market 
Glutted: Pig Iron Trade not so Bad as Finished Iron: Much 
Disappointment Expressed at the Course Pursued by the Com- 
mittee on the Factory Extension Bills: Local and Government 
Inspection agreed upon —Coventry Exuisition: Earl Gran- 
ville Denies that he is an Alarmist—-Coau: Trade Steady— 
ITALIAN Iron Trapde: Jnteresting Particulars—BiruinGHam 
TRADE: Comparative Statement of the Town and Distriet Pro- 
ducts Exported to the United States, by Mr: Elihu Burritt 
Distarcr Hakpware TRADES: Birmingham, Wolrerhampton, 
Bilston, Willenhall, Wedneafield, Walsall; Wednesbury, West 
Bromwich, Dudley. 

Tue preliminary meeting of the Ironmasters Association of 

South Staffordshire has been held to-day at the Hen and Chickens 

Hotel in this town. There was no differenee of opinion as to the 

question of prices. These it was resolved should remain unaltered. 

The present list will therefore remain in force throughout the 

ensuing quarter, and the standard of prices will continue. For 

bars £8 10s., sheets (singles) £9, and doubles, £10 10s. Hopes 
were entertained that transactions in the ensuing three months 
might be regulated much more closely than in the past quarter by 
this standard. During that time “‘list” rates have been the 
exception rather than the rule, and at no period were there more 
sales at a considerable reduction under the official scale than there 
have been since Ladyday. At least one firm of long and .first- 
class standing are known to be now selling doubles at 20s. under 
list, and singles at 15s. below the same level. The trade of the 
past month has been scarcely more than profitless. Even when 
low prices have been accepted the quantities have been so small 
that the frequent changing of rolls has reduced the otherwise 
small profit, and made the labour of the men in proportion to 
their wages much greater than is usually the case. One instance was 
mentioned to us in which in one “turn,” frony six at night till two 
in the morning, one managing roller had to change ten pairs of 
rolls!’ Men who are familiar with the trade will appreciate this 
illustration of the buckstering which is now characterising the 
iroa trade of South Staffordshire as a whole. There are, however, 
here and there, instances in which masters have orders for speciali- 
ties which will keep portions of their machinery in active operation 
for several weeks. Men with wide connections have succeeded in 
getting orders for sheets of good and of inferior qualities, which, 
combined, will keep their sheet mills at work two months. Some 
of these are for galvanising, wirilst others’ are thin sheets for 
Russia ‘and India. Sheets required by our own Government are 
also being made here; and bars of a peculiar brand are being rolle: 
in another case for shipment to a distant market. The improved 
appearance of the great home-consuming market, which had begun 
to appear a fortnight and three weeks ago, is now disappearing, and 
all expectations of the return of a sound trade are fixed upon the 
anticipations of a good harvest. The indisposition to do any 
business of at all a speculative character continues. In respect of 
the general continental consumption this arises in no small degree 
from the absence of confidence felt amongst merchants and traders 
here in the continuance of peace during any lengthened period. 

The Australian market keeps glutted, and prices have been de- 

pressed by agents having received instructions from home in one 

or two instances to realise on the best terms that could be obtained. 

The demand on Indian account has shown a lull, but the continued 

requirements of the Russian railways is affording work for dis- 

tricts that would otherwise be severe competitors here. 

In the pig department, trade is not so bad. Here there has 
been a greater reduction in productive powers to meet the 
diminished consumption, than has taken place in the fin- 
ished-iron branch. The prices of pigs are not therefore so pro- 
portionately low as in the case of the production of the mills and 
forges; and they have a tendency to rise. So soon as a good de- 
mand for finished-iron sets in that rise will be conspicuous, until 
more furnaces are put in than are now blowing. A few transac- 
tions took place to-day in the best all-mine and the first class 
hematites, but generally the purchases were reserved until quarter 
day, a fortnight hence. In the meantime stocks will be taken by 
many ironmasters. They will then, having compared the iron they 
have on hand, with the probable requirements of the ensuing quar- 
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ter, be able to estimate what their sales should be, and will buy | 


accordingly. This taking of stock is of more importince than it 
would at first sight appear, inasmuch as, since the introduction 
of the north country pigs into this district, some makers have 
multiplied their mixtures till they now use twelve different 
sorts. 

The committee of the Association reported to the preliminary 
meeting what they had done in continuance of their efforts, pro- 
ceeding at the time of the last preliminary meeting to bring the 
requirements of the trade before Government in relation to the 
Factory Acts Extension measures. Much disappointment was felt 
that the select committee had not heard evidence. The principal 
bill has been got through by the committee, and they were to have 
considered the schedule to-day. They are understood to have 
agreed upon a mixed system of Government and local inspection. 
The operations of the two measures will be very harassing if the 
terms of the bills should not be altered in the House.. To the 
House then the trade are now directing their attention. 

At the opening of the Coventry Exhibition last week Earl Gran- 
ville denied that he was an alarmist, and maintained that whilst 
there was no room for alarm on the part of the British iron- 
masters at the competition of foreign makers, yet he would benefit 
by alittle healthy reflection upon what is being done in other 
countries. 

Coal is steady. 

Mr. Herries, her Majesty’s secretary of legation at Florence, 
has just supplied some interesting information upon the iron trade 
of Italy. The communication supplies information which is worth 
repeating. Italy, it would seem, although rich in ore, produces 
hardly a fifth part of the iron she consumes--the total quantity 
raised in 1864 being only 29,000 tons. Mr. Herries gives the fol- 
lowing table to show the relative productions of Italy and other 
countries. The table will be found to contain informatior worth 
preserving in respect of the consumption and productive capabili- 


ties of other kingdoms besides that especially under notice. It is 
as follows: 
Relative Consumption 
production, per head. 

Italy .. oe o 1 ee _ 163 Ib. 
Great Britain .. 123 ee ee es 192 
United States .. ee 45 . ee oe 115 
France .. oe oe 35 one ee oe 
Zoliverein o. oe 17 oe o ee 47 
Prussia... oe o MD oe ee oe 73 
Austria . ee ee 12 ee ee o- 25 
Belgium -- 1060 ‘ oe «6:25 
Russia .. ee 710 ° ° it 
Sweden, Norway .. 6°60 _ ‘ + «=«69 
Spain .. = 1A oe oo oe 174 
(erecee .. o. - “—_ *. o* * 164 


It is calculated that the ordinary consumption of iron for the 
army and navy—such as guns, projectiles, small arms, battery 
plates, and building purposes—amounts to 3921 tons annually, 
the whole of which might be supplied by the Italian 
trade, with the exception of about one-half of the iron used for 
casting projectiles (1400 tons), and a considerable portion of the 
wrought iron used for building purposes (500 tons), these inferior 
descriptions being obtainable more cheaply from foreign countries. 
Lombard iron for cannon founding has, on repeated experiments, 
been proved to be superior in quality te Swedish iren. It is 


| way can no longer be sustained. 
| caused by the reduction of the tariff in'‘foreign iron. The number 
| of establishments for making machinery is about seventy, but very 
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mentioned that about 50,000 tons of ore are exported annually to 
France and England from the island of Elba, nearly one-half of it 
goes to Corsica; we have ourselves seen large quantities. Of th'% 
ore, we may interpolate, that large quantities: may be constantl¥ 
seen in process of unshipment in the South Wales ports, where it 
| arrives for the blast furnaces of that part of the kingdom. 
Among the conditions which affect the production of iron in 
Italy is the want of coal, the smelting of the iron being dependent 
upon the limited supply of fuel that ‘can be obtained from the 
forests in the neighbou' hood of the mines. ~Iron ore is found in 
every part of Italy, and yields from 45 to 65 per cent. of iron, the 
quality of which is generally first-rate. The mines are almost 
everywhere situated at consi heights, from 1000ft. to 
| 2000ft. above the level of the sea, where depths of snow and the 
frequency of avalanches render access to them almost impossible 
in winter. It is only in this season, however, that they can be 
worked, on account of the quantitpof water and the badness of 
the air-at other times of the year. The number of blast furnaces 
in the whole of Italy is stated at only thirty-eight. The farnaces 
used in Lombardy, from time Pacem overs § until the year 1840, 
when'‘an improved system of construction was introduced, were 
square inside, and from 19ft. to 23ft. high, producing nearly three 
tons of metal.daily. The circular form isnow agg adopted, and 
the height of the furnace is raised to 26ft: The hot blast. is 
used. The’ cost of construction of a blast furnace . with 
all its appurtenances is about 20,000 franes (£800). The number of 
men employed on a furnace at work ‘is generally eight, their daily 
wages being from two francs te one franc eighteen centimes. 
Except in some rare cases the cost of making bar iron can hardly 
be less than: from forty to forty-two francs per quintal. (nearly 
2 cwt.) This leaves but an insignificant profit at a-selling price of 
forty-four or forty-six franes, and as best: English iron can be 
bought as low as thirty-five francs, the home manufacture in the old 
Much distress, it is said; has been 





few of them have any real importance.. Wages are generally from 
two and-a-half francs to three francs thirtycentimes per day. In 
some establishments a skilful artisan eam earn as much as five 
franes per day by piecework. The raw material used is almost 
wholly of foreign origin. Scoteh pig-iron, ordinary bar from 
Wales, Staffordshire, and Yorkshire, bar and sheet iron of 
superior quality, and coal and-coke' from’ Newcastle. Rails are 
not made in Italy. There are several ‘establishments for the con- 
struction and repairing of rolling stock:. At Genoa‘and Naples 
locomotives and tenders are turned out which cost little more 
than those coming from abroad. In connection with railways 
telegraph wire is mentioned: The wire comes principally from 
Birmingham, where it is manufactured at a price too low to admit 
of Italian competition. With regard» te the manufacture of 
hinery, hanical imp] ts; arms, &c., Italy is in a very 
backward state, but these branches of industry might by improve- 
ments that could easily be effected, be capable of supplying the 
principal wants of the country. With regard to the gun trade it 
is found that the principal supply of muskets is derived from 
various sources, home and foreign. Not less than 175,000 muskets 
have been ordered in France, England, and Prussia; considerable 
quantities of gun barrels being also purchased abroad, to be fitted 
in national arsenals, of which there are two, situated at Turin and 
Naples. The former turns out some 2000rifled barrels, made 
from native iron, and with the addition of foreign barrels delivers 
30,000 arms complete. The cost of a zun barrel of Italian iron is 
about 13s. 6d.; that of a steel barrel imported in a rough state 
from France, and afterwards finished by native workmen, cost 
2s. 6d. less. The manufactory at Naples, when properly provided 
with machinery, will be capable of furnishing 10,000 barrels or 
30,000 complete rifles. About 90,000 gun and pistol barrels are 
made for the Government by private manufacturers in the district 
of Brescia, at Lecco, and in other parts of Lombardy. u 
A comparative statement of the value of the manufacturin 
products of Birmingham and the district exported to the Unite 
States last year and the year before has been specially prepared by 
Mr. Elihu Burritt; the American consul in Birmingham, at the 
request of the proprietors of the leading daily newspaper in that 
town. Extracts from that statement we reproduce. The exports 
last year were enormously in excess—-nearly double—those of 
1865, the respective total values being £1,061,515 for 1866, and 
£542,125 for 1865. , 
The general aspect of the hardware trades in this district con- 
tinues to improve slowly. A considerably larger trade is being 








done with the foreign market than with those:at home, and it is 
| not probable that many orders of importance will be distributed 
now until quarter-day. Several of the merchants closed yesterday 
(Thursday) for stock-taking, not intending to reopen until the 6th 
of July, and during the interval no orders but such as are required 
for immediate shipment will be given out. The United States 
demand has somewhat improved, but it does not show any 
‘ activity. The latest Australian mail: brought a few small orders 
for builders’ ironmongery and “shelf goods.” For India and 
China a gradual improvement in the demand is perceivable, but 
the inquiries for the Canadian market still continue dull, notwith- 
standing that the usual flat season is over. A steady trade is 
being done with the West Indies, but the continental demand is 
uiet. 
In Birmingham the general tin plate and japan trades are 
slightly better employed; some of the fancy es are improving 
a little; the metal trades are not so bad .as they: were, and the 
gunmakers are steadily, though not busily,.employed. A little 
more confidence is expressed in the probable realisations on 
account of overdrawn Australian and other accounts.. This 
change in expectation has resulted chiefly from remittances 
having come to hand by the last mail. 

The Wolverhampton ironfounders and hollowware makers have 
been in the receipt of a few orders for kitchen goods, mostly on 
foreign account, but the amount of the. transactions in this trade 
is anything but satisfactory. The j ners and tinplate workers 
are but moderately employed. Baths and toilette ware go off more 
freely-in the London market, but in several instances heavy stocks 
of trays end waiters are on hand. Brassfoundry and electro-plated 
goods are only moderately inquired for, and a few small foreign 
orders for cabinet brassfoundry have lately found their way into 
the market. Tbe lock-makers are somewhat better employed in 
the pad and till departments, and.a moderate inquiry is reaching 
the market for eee locks, A quiet trade is being done for 
fire-proof safe and xes. 

The Bilston trade is much in the same quiet state as that of 
Wolverhampton. The business for trays and japanned wares is 

| moderately active; most of the inquiries are from West India and 
| Australia. The ironfounders are still ex ng a quiet trade. 
|” “Short time” amongst the lockmakers of Willenhall is gradu- 
| ally increasing, which is a trve indication of the dull state of the 
trade. South American locks and padlocks are inquired for 
| oftener than at the time of our last report; but for bolts and 
latches, amd tor rim, dead, and mortice locks, the business is 
| more or less inactive. 

The Wednesfield trades remain much as last reported; even less 

| has been done this week in consequence of the wakes. 

| The saddlers and harness makers of Walsall are not doing much 
business ; and the awl-blade makers of Bloxwieh are but mode- 

| rately employed. 

Considering the state-of the iron trade the Wednesbury wheel 
and axle makers may be considered as busy. The’ artisans are 
working full time at the Patent Shaft and Axletree Company's 
works. The tube trade, however, is dull; but there is a revival 
amongst the gunmakers both here and at Darlaston, arising cmefly 
out of the demand for Snider-Enfield fittings. ! 

Messrs, Deakin and Johnson are experiencing a pressing demand 
for their punched steel barrels from all quarters of Europe and 
from Northern America. They turn out 10,000 barrels a week, 
and will soon be in a position to produce 15,000. 
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Complaints are general with the ironfounders of West Bromwich 
of the depressed condition of their trade both in stone = and 
in hollow-ware, but the engineers and machinists are better em- 
ployed. Gas and water tubes and metallic bedsteads are in a 
moderate demand at Great Bridge. 

But little ‘short time” is being made at the Dudley Chain and 
Anchor Works, and the demand is moderately brisk. The United 
States is taking the majority of the products at this time. The 
nailers in this district are doing but little work. Many of the 
operatives are now finding employment in hay harvesting. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue Iron TRADE: Disappointed Hopes of Improvement : Makers 
Complaining of no Increase: Orders Held Over Owing to the end 
of the Quarter Approaching : Probable Advance of Prices—T1N 
Puiates : Dulness of Trade—Tue Steam Coat TRADE: Nothing 
New to Report : Continental Engagements below Expectations : 
Admiralty Contracts : Coasting Sale Moderate —-THE BLAENAFON 
IrRoNWoRKS — LEVICK AND Simpson, BLatIna: Meeting of 
Creditors. SHACKLEFORD, FORD, AND COMPANY: Meeting of 
Bristol Shareholders : Holding the Directors Responsible for all 
the Money Lost APPOINTMENT BY THE RoYat Coat CoMMISSION 
—Trarric RECEIPTS OF WELSH RAILWAYS—THE ALEXANDRA 
Dock, Newport-— THE EXPLOSION AT THE YSQUBORWEN 
COLLIERY. 

A MONTH ago many were led to believe the iron trade would be in 
a far different position to what it is at the present time, for the 
impetus which was then given to the demand by the rather large 
American and Russian shipments led some to imagine that a 
permanent improvement had set in, which was likely to increase 
with rapidity. These sanguine expectations have not been 
realised, for since then a certain degree of flatness has prevailed 
in the market, buyers being decidedly backward in entering with 
anything like spirit into any transactions. It must not be 
gathered from this, however, that there has been anything like a 
decrease in the demand; makers only complain that the 
expected increase has not taken place. The somewhat dull feeling 
prevailing is no doubt partly owing to the near approach of the 
end of the quarter, as many houses hold their orders over in order 
to have a lighter account for the present quarter, while others 
are waiting with the hope that prices will decline. The latter 
alternative is not a very likely occurrence, in fact probabilities are 
unmistakably in favour of an advance in prices. 

Tin plates are purchased to no large extent, and the trade 
remains flat. 

In the steam coal trade it cannot be said that there is much 
new to report in connection with it, the engagements of con- 
tinental houses being still below what was looked forward to. 
Although this is the season for shipments to the mail packet 
stations, the clearances are barely equal to last year, hence there 
is much complaint among merchants as to the slackness of trade. 
The inland demand for steam coal keeps about the same. The 
admiralty authorities are advertising for tenders for the supply of 
7000 tons of South Wales coal for Hong Kong and 1500 tons for 
Haulbowline. For house qualities there is a moderate coasting 
sale, the supplies required by West of England and Irish houses 
being by no means large. 

Operations are being fairly carried on at the Blaenafon Works, 
the company being engaged in the execution of shipbuilding 
specifications for Government gunboats and vessels. The Blaen- 
afon pig has always stood high in the market, and considerable 
Government orders have, it appears, been recently secured. It is 
also satisfactory to add that the company, like the other large 
ironmaking establishments of the district have begun to ship 
steam coal for the foreign markets, and when the proposed new 
branch is made in connection with the Merthyr, Tredegar, and 
Abergavenny Railway—the contract for which will be given out 
next week—the company will be most favourably situated as 
regards railway communication to Newport, Cardiff, and other 
South Wales ports, and also to the midland counties, and the north 
of England. 

A meeting of the creditors of Levick and Simpson, Blaina, was 
held in London on Thursday, when it was determined to carry on 
the works for three months longer, and unless a purchaser by that 
time be found, the property will be divided into lots and sold. 
Mr. ‘Levick, it appears, is endeavouring to obtain the assistance of 
parties to carry on the concern, and it is hoped he will succeed. 

Mr. Spittle has my of his last iron ship built at his yard, 
Newport, to an East Indian firm for £11,000. 

On Thursday last a largely-attended meeting of the shareholders 
in the Shackleford, Ford, and Company, was held at the Atheneum, 
Bristol, to consider the recent proposition of the board of directors, 
a copy of which appeared in THE ENGINEER of Saturday last. Mr. 
T. K. Keedwell, chairman of the committee, presided, and in 
opening the proceedings alluded to the circular the shareholders 
had received emanating from the directors, with two accompanying 
forms, one or other of which they were requested to fillup. An 
intimation had been received from Nottingham that a meeting of 
the shareholders had been held in that district, and it was thought 
desirable by some of the large shareholders that a meeting of the 
shareholders of the Bristol district should be convened, in order 
that they might express their opinions, and if possible resolve 
upon some united course of action. The chairman, after express- 
ing an opinion that there was not a gentleman present who would 
have taken a single share had he been aware that at the time that 
very glowing prospectus came out there was an unregistered bill 
of sale on the works. They had been made acquainted with 
the circumstances under which the £18,000 was paid for the 
goodwill, and the manner in which the unauthorised cheques 
were drawn, and £24,000 of the company’s money misappro- 
priated. In bringing his remarks to a close he said he 
thought that many things had been left unanswered in the reply 
of the directors, and he felt persuaded that the report of the 
Committee of Investigation had the approval of the shareholders 
generally. A long di ion ensued respecting the g t | 
of this unfortunate concern, one of the shareholders stating that 
a letter had been received from a Nottingham shareholder, in 
which they seemed pretty much to agree with the course taken by 
Bristol. They did not like the form of the circular, that nothing 
was given, except that a rod was held over the heads of the unfor- 
tunate shareholders; that the case stood very much in the position 
of what they termed there ‘* Hobson’s choice;” and that every way 
they must pay, <7 se one way they had the chance of saving 
further loss, the other of increasing it. The following resolutions 
were ultimately agreed to: — “Ist. That the reply of the 
directors to the report of the Committee of Investigation, 
while it seeks to throw discredit on that report because 
the committee stated that the directorg ‘ordered,’ instead of 
adopted, certain statements of accounts, evades all the main 
points at issue, and leaves the report substantially unanswered ; 
2nd. That the shareholders present decline, in the present position 
of the matter, to sign either form sent out by the directors, and 
that no negotiations be entered into with the directors unless ape d 
agree to refund the money paid for goodwill and the money ad- 
vanced to Shackleford, Ford, and Co. and the Spelter Works, and 
to protect the company against the claims of the bank on the over- 
drawn account, and to pay the calls on the shares for which Mr. 
Cossham and Mr. Williams subscribed the memorandum of 
association. 3rd. That unless the directors comply with the above 








receipts of the Welsh lines continue tolerably good. For the 
twenty-four weeks of the present half-year, and the corresponding 
twenty-four weeks of 1866, the returns were as follows: — 


£27 
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31 








Brecon and Merthyr ....+++.++ £27,206 ee : 

Cambrian ..seee..s ecoe O4,381 ° 51,164 
Llanelly .....eee+0e 18,162 ° 1*,348 
Llynvi and Ogmore . 17,%54 ° 14,049 
Monmouthshire ..... 61,486 oe 70,390 
Rhymney eee 26,965 ee 26 964 
Swansea Vale... eo (0,701 ° 10,096 
Taff Vale......0 seccees « M1004 142,235 


The Llanelli and Llnvi and Ogmore returns are remarkably good, 
and the earnings of the other lines have kept up better than many 
expected. 

A commencement of the Aiexandra Docks, at Newport, is now 
confidently looked forward to, the deed of incorporation having 
been signed by the leading subscribers, including Mr. Crawsh vy 
Bailey, M.P., the Monmouthshire Railway Company, the Blaen- 
afon Company, the Tredegar Iron Company, Xc. 

The iron shipbuilding trade is now in a state of great dulness, 
and many of the hands have been discharged at the various yards, 

One of the four men who were badly burnt at the late explosion 
at the mountain pit of the Ysquborwen Colliery, near Aberdare, 
the facts of which were detailed in last week's ENGINEER, has 
since died, but the others are expected to survive. 
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SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

THe GLascow Pig Inon Market —-Manvuracturep IRoN—THE 
Coat TRADE—THE HELENSBURGH WATERWORKS STEAMBOAT 
CoNTRACTS — CONVERSION AND REPAIRING OF STEAMERS 
MEETING OF MINERS—VESSELS LAUNCHED IN THE CLYDE 
DURING THE PAST WEEK. 

THE pig iron market has been dull during the past week at de- 

clining prices. To-day, Wednesday, there was considerable desire 

to sell, and about 10,000 tons were done at from 53s, 3d. to 53s. 
cash, 53s. 4jd. to 53s, 3d. one month. Full quotations are as 

follows :—Pig iron, mixed No.’s, warrants, 53s.; No. 1, g.m.b., 

53s. 9d. to 54s.; No. 3, 52s. 9d. to 53s.; Gartsherrie, No. 1, 62s. 6d.; | 

Coltness, No. 1, 63s.; Glengarnock (at Ardrossan), No. 1, 60s. to 61s. 
The shipments of the week are again somewhat under those of 

the corresponding week of last year. 

We can scarcely report any change in the manufactured iron 
market since last report. Prices have not improved, but there 
are, perhaps, a few more orders for shipment. 

Coals have sustained a decline in prices during the past week, 
as will be seen from the following quotations, and the demand has 
not been brisk by any means :—Coals, inain and common hard, for | 
shipping, per ton of 20 cwt. laid down, 6s, 9d. to 7s. 3d.; best 
splint, ditto, 7s. 6d. to 8s.; Wishaw household, for shipping, 7s. | 
to 7s. 9d.; dross, laid down, 3s. 6d. to 5s. 6d.; household, best 
quality, delivered per wagon of 24 cwt., 10s. to 12s. 6d.; second | 
qualities, per ditto, 9s. to 12s.; quarter, best quality, delivered 
per wagon, 13s. ; steamboat, per 24 ewt., 10s. 6d. to 12s. 

The advices of coal shipments at the principal port still show an 
amount considerably in excess of the corresponding week of last 
ear. 

The ceremony of cutting the first sod in connection with the | 
formation of works for the supplying of water to Helensburgh on | 
the gravitation principle took place on Saturday, the operator 
being Sir James Colquhoun, of Luss, Bart., who performed his | 
task very neatly, and amidst the applause of the assembled spec 
tators. Thereafter a few appropriate toasts were duly honoured. 
The ceremony took place at the site of the reservoir, about a mile 
and a half to the north of the town. The works have been de- 
signed and are being carried out under the superintendence of Mr. 
William Robertson, C.E_, Glasgow ; the contractors being Mr. R. 
Simpson for the reservoir and cutting, and Messrs. Thomas Lead- 
better and Co., Glasgow, for the pipes. The promoters are the 
Town Council, as Commissioners under the General Police Act, | 
portions of which have been adopted by the burgh. The water is 
expected to be in the town by November next. Much credit is | 
due to Provost Breingan for the active part he has taken in con- 
nection with this water supply question, and who thereby has 
secured to his native town an important boon. 

Messrs. Caird and Co. have contracted with the Hamburgh | 
American Steam Packet Company to construct another large | 
steamer for the transatlantic trade. The new vessel will be 10ft. 
longer than the screw steamer Cimbria, recently fitted-up by the | 


| 
| 


same eminent builders, 

Messrs. Macnab and Co. have received an order from the Fur- 
ness Railway Company to build for them a paddle steamer of 
about 300 tons and 100-horse power, for towing and passenger 
traffic at Barrow. 

On the morning of the 20th the paddle steamer Washington, 
1929 tons register, built by Messrs. Scott and Co., Cartsdyke, and 
engined by the Greenock Foundry Co., for the Compagnie Generale 
Transatlantique of France, arrived in the river Clyde. The 
steamer is about to receive an extensive overhaul, aud be converted 
into a double-screw steamer, by Messrs. Robert Napier and Sons, 
Glasgow. The steamer Lafayette, another of the same company’s 
fleet, also built by Messrs. Scott and Co., was also to have been 
brought to the Clyde to undergo a sinilar alteration, but the work, 
we believe, has since been given toa St. Nazaire firm. The screw 
steamer Peru, the property of the Pacific Steam Navigation Co., 
which was built and engined some years ago by Messrs. Randolph, 
Elder, and Co., also arrived in the river yesterday, and is about to 
receive a thorough overhaul. 

On Friday night a meeting of the miners in Hurlford and Kil- 
marnock was held in Glasgow, for the purpose of bearing an 
address from Mr. MacDonald. There was a large attendance. 
Mr. MacDonald spoke at great length, for the most part dwelling on 
the recent decision by the Court of Sessions in the case of Mr. 
Wilson v. Messrs. Merry and Cunningham. That decision he re- 
garded as a most iniquitous one, and in order that the case might 
be re-heard in the House of Lords it was necessary for the miners 
throughout the country to send in contributions of money. The 
meeting unanimously agreed to support the movement, and the 
proceedings terminated with a vote of thanks to Mr. MacDonald. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent. ) 


LIVERPOOL: Dues Collected Last Year: Launch of a Steamer— 
Norta-Eastern District: Shipments of Coal at Sunderland: 
Northumberland Central Railway: Reconstruction of a Steamer : 
Railway Progress: The Tees; The Cleveland Pig Iron Trade— 
Strate or TRADE IN SouTH YORKSHIRE—MANCHESTER COTTON 
SupPPLy ASssocIaTION—STATE OF TRADE AT SHEFFIELD—GIFT 
OF A RECREATION GRrouND TO Dersy: Munificence of Mr. 
Bass, M.P. —LacuncH OF A STEAMER AT HULL. 

Iz appears that the amount of dues collected at Liverpool in the 
year ending June 24th showed a slight increase as compared with 
1865-6. On Saturday, Messrs, Bowdler, Chaffer, and Co. launched 
from their yard at Seacombe. thc sorow steamer Bristol, built for 
Mr. J. Bacon, for the general carrying trade. She is of 10UU tons 
burthen. Her engines are by Messrs. J. Jack and Co. 

There is a prospect of increased shipments of coal at Sunderland, 
the owners of the Hetton collieries having determined to sink a 





demand the company ought to be wound up voluntarily under the 
supervision of the Court of Chancery, and that Mr. Keedwell be | 
requested to proceed with his petition in such way as may be 
necessary to obtain this end.” 

Mr. William Adams, C.E., of Severn House, Cardiff, has been | 
appointed by the royal commission to report on the duration of | 
the coal-field extending from Bridgend to Pontypool. The ap- | 
pointment has given general satisfaction. | 

Taking into consideration the dulness which prevails the traffic 


new shaft at Eppleton for the purpose of working a seam of coal 
there. Additional shipments are also expected froma new colliery 
to be sunk by Earl Vane, at Silksworth. In consequence of the 
impossibility of raising the required capital it is proposed to 
abandon the Northumberland Central Railway undertaking, at 
any rate for the present. A fine screw steamer has been launched 
from the patent slipway at Wellington Quay, belonging to Mr. 
W. Clelland. The vessel, which has been named the Ordnance, 
can scarcely be called a new one, as the greater portion of the hull 





—————<—<———— 


is formed out of the remnants of a ship which was wrecke 
winter on the rocks at Whitley. The two ends of the sty 
steamer were purchased along with the engines by Mr. 'T. P 
of Newcastle, on behalf of Messrs. Saunders and Watson, of 
street Chambers, London, and they have been worked up 
strong and powerful craft by Mr. Clelland. The original f 
been considerably lengthened by the introduction of a now 
30ft.long. The old steamer’s two oscillating cylinder engin 
repaired, and are now equal, when combined, to 60-horse 
The total length of the steamer is about 156ft., her breadth f 
beacon being 26ft., and her depth 15ft. She is intended to trad 

in the merchant service between Grimsby and French porta, 
It is not expected that the Blaydon and Consett Railway 
will be a before August and September, <A portion 
of the Allendale and Hexham Railway may be opened shout 
the same time or a little earlier. The works of the Team Valle 

line are making fair progress to Durham. The North-Easter, 
Railway Company has not let any new work this summer, except 
the Leeds extension, which has been contracted for by Me 
Thompson, of London. By the construction of the South Gare 
Breakwater, and other improvements which have been late] 

carried out at the mouth of the Tees, the channel has ed 
deepened considerably, and there is now a depth of 9ft. on the 
bar at low water and 27ft. at high spring tide. The breakwater 
which is composed of slag, stretches out a long way into the seq’ 
The want of efficient dock accommodation on the Tees is still com. 
plained of. The expectations formed as to a revival of business jn 
the Cleveland pig iron trade are realised very slowly. There hay 
been, however, some inquiry for small parcels for continental 
delivery. A good deal of iron continues to go to Scotland, but 
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| inquiries from the colonies are rather more limited than they 


were last year. The ironfounders are not very busy; the make of 
pipes for the present is not large, and operations are principally 
confined to chair-making for the English and Scotch railways, and 
also for India. In manufactured iron there is still but little 
doing, although some small orders are stated to have been booked for 
ship plates and angle iron for Scotland. Most of the furnaces are 
in active operation. It is remarked that makers who have sinal] 


| furnaces are showing anxiety to replace them with larger ones, 


Messrs, Cochrane and Co., of the Ormesby Ironworks, have two 
building; Messrs. Bolekow, Vaughan, and Co. (Limited), have 
blown out two of their smaller furnaces, and are proceeding with 
the buildingof two larger ones. The demand for rails is light, and 
the iron shipbuilding trade of the district is also languid. 

The iron trade of the South Yorkshire district is rather firmer, 
but has not experienced any very marked improvement. Orders 
for manufactured iron are keenly competed for. In pig iron there 
are not many transactions reported, but stocks ia both consumers’ 
and manufacturers’ hands are light. At the steel works the men 


; continue well employed, and orders are plentiful for railway and 


other materials, more particularly for Bessemer steel. For ship 
plates orders have come in rather slowly. 

At the last weekly meeting of the executive committee of the 
Manchester Cotton Supply Association somewhat various reports 
were made as to the prospects of the future supply. A despatch 
forwarded by the Foreign Office was received from her Majesty's 
consul at Charlestown, reporting upon the position and prospects 
of the cotton planters in South Carolina. The writer states that 
the exports of cotton from Charlestown for the year ending 
August 3ist next, will prove in accordance with his anticipations, 
viz., that they will reach 150,000 bales. At the present time the 
inhabitants exerting themselves to the utmost to produce another 


| crop; they are, however, suffering grievously from famine, which 


has driven many of their number away. 

The heavy iron trade of Sheffield has somewhat revived, and in 
steel there is a good business doing, especially for railway material. 
In files there is a good average trade. 

On Saturday, Mr. M. T. Bass M.P., presented to the borough of 
Derby a “* recreation ground,” which he had purchased and laid 


| out at a total cost of £3850. The corporation proposes to build 


handsome refreshment rooms and other offices on different parts 
of the site, and will maintain the ground, buildings, and fences, 

Messrs. C. and W. Earle have launched from their yard at the 
Victoria Dock, Hull, a steamer of 800 tons, built for Messrs. 
T. Wilson Sons, and Co., for the St. Petersburg trade. She is 
designed for carrying large cargoes rather than for speed. Her 
dimensions are :- Length of keel, 224ft.; beam, 30ft.; and depth 
of hold, 16ft. The engines of this steamor (which has been named 
the Otto) are of 90-horse power ; she is capable of carrying a cargo 
of 1440 tons. 


PRICES CURRENT OF METALS. 
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Litharge, W.B....cccccceccee | 25 0 0.4. 0 0 0] 2415 0., 25 0 0 
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PRICES CURRENT OF TIMBER. 
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HENRY BAYLEY, SON, & CO., 


ENGINEERS, 
ALBION IRONWORKS, MILES PLATTING, MANCHESTER, 


MANUFACTURERS OF 


STEAM HAMMERS, 


Sturgeon’s Patent, from ; cwt. to 25 tons. 











The only Steam Hammer which satisfactorily accomplishes the ‘ DEAD BLOW ” self-acting, at the same time adjusting itself 
to all the variations in the thickness of the forging; will also give every variety of blow, self-acting or by hand, from the light 
cushioned blow to the “ Dead Blow,” and can be used as an ordinary hand-worked hammer without unshipping or altering the setting 
of the gear, all the movements being controlled by only one handle. 


MILL GEARING AND SHAFTING, 


Fitted with the Patent Self-lubricating Bearings, insuring an immense saving in oil, waste, and power. There is no dropping of 
oil, and shafting will run for several months with once oiling. These Bearings are applicable to any shafting, and require only to be 
known to become universally adopted. 


STEAM ENGINES. 


HORIZONTAL, VERTICAL, HIGH AND LOW PRESSURES. 


ENGINEERS’ TOOLS 


Of every description and First-class Quality, as specially designed and manufactured for Her Majesty’s Government. 














BOILERS, BRIDGES, ROOFS, TANKS, HYDRAULIC PRESSES, RAILWAY IRONWORK, WHEELS AND AXLES, SWITCHES AND CROSSINGS, TURN. 
TABLES, CRANES, WEIGHING MACHINES, BOLTS, NUTS, SPIKES, AND RIVETS, BRASS AND IRON CASTINGS, AND EVERY DESCRIPTION 
OF RAILWAY, CONTRACTORS’, AND COLLIERY PLANT. (K1056) 

Manchester Office, S. Rideal, Engineer, 18, Hopwood Avenue, Exchange, Manchester. 























FORREST & BARR, seem 


PORT DUNDAS ENCINE WORKS, CLASCOW, 


MAKERS OF 


CRANES & HOISTING MACHINERY, 


STEAM ENGINES, 
WOOD-WORKING MACHINERY, &c. 


aN INTERNATIONAL 
<\3)\\ EXHIBITION, , A 
}) LONDON, 1862,  [f pp 
2 PRIZE MEDAL AWARDED, \ RNY, : 
GED Y ror «Practical Utility and SSG y | | ; 
Good Workmanship,” , = j | 
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No. $4.—Cireular Saw Beach. 










No. 47.—Horizontal Condensing Steam Engine. 


LONDON OFFIOE, 25, MILK STREET. 
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GWYNNE AND CO’S 
PATENT DOUBLE-ACTION CENTRIFUGAL 
PUMPING MACHINERY. 


| sees Fic. 2.— PATENT PUMPING 
® ——e ENGINE, ror Usk on Boarp 
Sup, ror SuRFACE CONDENSERS, 
Proretiine; ror Use mv Coan 
Pirs, Mives, Correr Dams, 
Quarrigs, Factories, Dock- 
Yyarps, &c. 






















Fic. 3—PUMP DRIVEN BY PORTABLE ENGINE, 


MADE IN ALL Sizks, anD ADAPTED FoR Every 


Fic. 1.—PATENT PORTABLE PUMPING ENGINE, 
a atts Ciass oF Work. 


WITH PUMP FIXED TO ENGINE. le 
Mave IN ALL Sizes, = 


GWYNNE and CO. have erected the Largest Pumping Machinery in the World; they have also made and erected more of all 
powers than any firm in existence, and are prepared to contract that their Machinery will do much more work, with less cost of coal, oil, &c., and that it is more durable, powerful, 
simple, and cheap, than that of any other maker. Its great superiority over all others has been proved by numerous official and Government experiments. 

This MACHINERY has received the HIGHEST commendation ; and Thousands of ENGINEERS, MANUFACTURERS, 
and others using it, can be referred to in all parts of the World. 
PRIZE MEDALS AWARDED AT THE INTERNATIONAL EXHIBITIONS OF LONDON, 1862; COLOGNE, 1865; AND NEW YORK, 1853; GOLD MEDAL 
AT ANTWERP; SILVER MEDALS AT ROUEN, NANTES, LOUVAIN, CALCUTTA, &c. &c. 
FOR MANUFACTURING PURPOSES 


They are largely in use ; among others by Paper Makers, Brewers, Distillers, Dyers, Chemists, Tanners, Sugar Refiners, Bleachers, Calico Printers, Carpet Manufacturers, Engineers and Ironfounders, 
Woollen Cloth and Blanket Manufacturers, Oil Refineries, Soap, Alkali, Salt, Starch, and Candle Works, Waterworks, Lime and Cement Works, Quarries, Coal and Tron Mines, Sheep Washing, Public 
Baths, Cotton, Flax, Match, Felt, Oil and other Mills, &c. &c. Numerous references to all the foregoing can be had on application. 


FOR DRAINAGE WORKS 


G. and Co.’s Patent Centrifugal Pumps are in very extensive use, and some of the largest tracts of land in this country, and in Holland, Italy, Austria, France, Belgium, Denmark, Demerara, Ac., are 
TGATION WORKS 
They have been selected for very extensive Works in Egypt, Turkey, Spain, France, Belgium, India, Ceylon, Java, China, Australia, Porto Rico, &c. Xe. 


FOR EMPTYING DRY OR GRAVING DOCKS, FLOATING DOCKS, SUNKEN SHIPS, MINES, QUARRIES, RESERVOIRS, CANALS, &c., 


They are quite unequalled, and will be found to excel all other arrangements, discharging a body of water in proportion to the lift, the speed of engines and power remaining the same; they 
will empty a dock in a shorter time and with much less power than is requisite with any other system. The first cost of machinery, the erection, and the foundations and brickwork necessary, 
are much less expensive than with any other arrangement, and the cost of keeping in thorough working order is merely nomin 


ESTIMATES FOR ANY SITUATION FORWARDED UPON APPLICATION. LIST OF PRICES FREE ON RECEIPT OF TWO STAMPS. 
PUMPS OF ALL SIZES KEPT IN STOCK, AND IMMEDIATE DELIVERY CAN BE MADE. 


GWYNNE & CO., Hydraulic and Mechanical Engineers, Essex Street Works, Strand, London, W.C. 
"NEW IMPROVED COMBINED STEAM ENGINES AND BOILERS. 








(1 1298) 
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STATIONARY ENGINE. STEAM CRANE. ‘Shes 
[ome Engines are complete, with Chimney-shafi, Base-plate, and Ash-pit; they require no building whatever, but may be started 


immediately on arrival ; and, having an independent framing, they are a great Improvement upon the usual engines of this class which are built upon the boilers, The 
Steam Cranes swing round and counterbalance the load; they are the Strongest, most powerful, and CHEAPEST Steam Cranes manufactured. 


PRICES OF ENGINES AND BOILERS COMPLETE, DELIVERED IN LEITH, CLASCOW, LIVERPOOL, HULL, OR LONDON. 











2-horse 3-horse 4-horse 5-horse 7-horse 9-horse 11l-horse To hoist 35 | To hoist 50 To hoist 70 | To hoist 6 
tons. 


| | 

st ATION. ARY |, power. | power. power. power, power. power. power, | STE A M cwt. | ewt. cwt. 
} | | | — 
| 265 | | 








| 
£65 | £85 | £105) £125 | £150 | £180 £210 | CRANES. i990 | 2235 | £285 | £380 








ENGINES. 


_ ALEXANDER SHANKS AND SON will be glad to furnish Prices and Illustrations of Hoisting Engines, suitable for Builders’ and C 
Pile-driving, Pumping, Winding, &c.; Donkey Engines for Discharging Vessels, Overhead Travelling Cranes, &c. &e. A. 8S. and Son would remind Intendin 
their Engines, Cranes, <c., are all manufactured by the aid of the most improved machinery; and being Cast Malleable Ironfounders many of the parts are fitte 


apd durable metal in place of ordinary cast iron. 


ALEXANDER SHANKS & SON, DENS IRONWORKS, ARBROATH, N.B. 
SON OFFICE—27, LEADENHALL STHKEXT, E.C. 





ontractors’ purposes ; Engines for 
§ Purchasers that 
with this strong 


(K628) 
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THE PATENT PLUMBAGO CRUCIBLE COMPANY, 


SOLE MANUFACTURERS UNDER MORGAN'S PATENT, 
BATTERSEA WORKS, LONDON, S.W. 


’ 
Some unprincipled Manufacturers Pa S 24», shown. It will be observed that the 


alteration consists in the omission of 









having made such close imitations (@) 


Trade Mark as cannot ‘ail 


of our 





Rorrerpam,” and the appition of the 


words—‘ MORGAN’S PATENT.” 


to deceive the Public, we have deemed 


it advisable to alter our Mark as here 





In all Future Orders, please specify “ MORGAN’S PATENT,” and Address to— 
BATTERESA WORKS, LONDON, 8. W. (1100) 


REDUCTION IN PRICES OF PORTABLE ENGINES, 


MARSHALL, SONS, & CO. (LIMITED), 
GAINSBOROUGH, LINCOLNSHIRE, and 59, CANNON STREET, LONDON, 


MANUFACTURERS OF 
PORTABLE FINISHING 
STEAM ENGINES, THRASHING 


haga MACHINES, 


HORIZONTAL STEAM 
ENCINES, CORN GRINDING MILLS, 











MULTITUBULAR 
AND SAWING 
CORNISH BOILERS. 
MACHINERY, &c. 
Munich . . . . Gold Medal j ; 
Hamburg . . Large Silver Medal Doncaster . . First Prize £50 
Chambery ... = - " Market Rasin . First Prize 
Chetley . sss & - " Pesth. . . . Three Prize Medals 
Mee «se ek ® es oa Modling . . First-Class Medal 
as « oe. * a Dunedin . - Medal for Special Merit 
&e. &e. Warrington . Large Silver Medal 





REVISED ILLUSTRATED CATALOGUES POST-FREE ON APPLICATION.  (K1058) 











ENGINEERS Las READY FOR IMMEDIATE DELIVERY. 


| 








Self-acting Shaping Machines, 12in. stroke. 

One strong Slide, Surfacing, and Screw-cutting Lathe, 14in. centres, with movable brake, to open out and close with | 
screw 4ft.; will take in 5ft. diameter; loose bed, 23ft. long. Take in about 24ft. between centres, with four-jaw chuck | 
and face-plates. 

One ditto, ditto, Slide. 

One ditto, ditto, ditto, 12in. centres. 

One strong treble- geared Wheel Lathe, with two driving heads, capable of turning two wheels when on their axles 4ft. 3in. i 
diameter, or separ: ately, « on each face-plate ; two compound slide-rests, &c. 

One strong Slide, Surfacing, and Screw -cutting Gap Lathe, 12in. centres, 20ft. bed. 

One ditto, Slide, 16ft. bed. 

Fourteen lin. centre Lathes, with gaps (Slide and Screw-cutting), with beds from 8ft. to 24ft. long. 

Twelve 9in. centre Lathes with gaps (Slide and Screw-cutting) ; beds from 8ft. to 27ft. long. 

Seven 64in. centre Gap Lathes (Slide and Screw-cutting), beds from 6ft. to 12ft. long. 

One Self-acting Planing Machine, to plane 6ft. long by 2ft. 9in. wide, and 2ft. 2in. high. } 

Three strong Planing Machines, to plane 7ft. long, 2ft. wide, and 2ft. 5in. high. 

One Double Self-acting 16in. stroke Shaping Machine. 

Two Self-acting Slotting Machines, 9in. stroke. 

One Wheel-cutting Machine. 

Four Punching and Shearing Machines, for }in., }in., and in. plates. 

Also Bench, Wall, and Pillar Drills, Parallel Vice, Slide-rests, oa every other description of Engineers’ Tools. 

The whole of the above Tools are of the most modern construction, and very superior in workmanship. 

Price Lists and Drawings post-free on application to 


H. HIND, CENTRAL WORKS, NOTTINGHAM. 





CELEBRATED SPONGE CLOTHS 


FOR CLEANING MACHINERY. 
Used in her Majesty’s Arsenals and Dockyards ; also by all the principal 
Railway Companies. Shipowners, M and E in the United 
Kingdom.— Manufactured by 


HOLT & MAUDE, DOUBLERS & MANUFACTURERS, 


PIKE'S LANE MILL, BOLTON, LANCASHIRE, 
(K1070) — 








WOOL WASHING AND WOOL, DRYING MACHINES, 


NEW PATENT AUTOMATON LIFTER, SPECIALLY ADAPTED FOR, AND WAR- 
RANTED NOT TO FELT THE SHORTEST STAPLE WOOLS. 
WITH ALL RECENTLY PATENTED IMPROVEMENTS, 


THE MOST SERVICEABLE MACHINES EXTANT. 
MADE BY 
JOHN PETRIE, JUN., ROCHDALE. 


MAKER ALSO OF CHEETHAM’S PATENT TURBINE. sean 


WILLIAM WEBB. — 


MANUFACTURER OF 


WROUCHT, BRASS, AND COPPER BOLTS, NUTS, TUBES, 
RODS, SHEETS, RIVETS, WASHERS, PUMP RODS, &c., 
ROLLER OF ALL KINDS OF METALS, 

Caster of every Description of ae for Engineering and Shipbuilding 


ATLAS WORKS, ROLFE STREET, SMETHWICK. 


NORTON’S PATENT bi 
WOOL DRYING AND WOOL WASHING MACHINES. 


They occupy less space, require less power, and do a much greater quantity 
of work than any other machines in use. Washing Establishments abroad 
completely fitted, 

Full Particulars on application to— 

J. L. NORTON, 
38, BELLE SAUVAGE YARD, LUDGATE HILL, LONDON, E.C., on TO 
BLACKFRIARS STREET, MANCHESTER. 
K970 A. GILES, MANAGER. 











RICHARDSON, JOHNSON, & CO.’S 
BRICK AND TILE-MAKING MACHINE, 
(JOHNSON'’S PATENT). 

This cheap and simple machine will 
make 12 to 15 thousand bricks per day, 
and is much recommended jor its dura- 
bility and the soundness of the bricks 
produced, 

For Illustrated Price Lists apply to 


RICHARDSON, JOHNSON. AND CO. 


NORTH YORKSHIRE IRONWORKS, 
STOCKTON-ON-TEES. K960 


Ww. - CAFFERATA, 


GREAT NORTHERN IRONWORKS, 
NEWARKE-ON-TRENT, 


MANUFACTURER OF 


PORTABLE, LOCOMOTIVE, TRACTION, 
MARINE, CORNISH, VERTICAL, 


AND EVERY OTHER KIND OF 
STEAM BOILER. 
All Boilers are of Best Materials and hate t or Tested to 
High Pressure, and Warranted Tight. 
6, 8, and 10-Horse Boilers always on hand or in progress, 
WROUGHT IRON GIRDERS, TANKS, &. 


(H1635) 
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JUCKES’ 
IMPROVED SMOKE-PREVENTING FURNACES, 


DAVID HART, 
ENGINEER, MILLWRIGHT, & IRONFOUNDER. 


244, WHITECHAPEL ROAD, AND WENLOCK ROAD, 
CITY ROAD, LONDON, 





MANUPACTURER OP JUCKES’ IMPROVED 
SMOKE-PREVENTING FURNACES, 

3 As applied to Stationary Engine Boilers, Brewing Coppers, 
4] Reverberatory Furnaces, and Baker's Ovens. 

Also of JUCKES’ & SWINBURNE’S PATENT FURNACES 
as applied to Locomotive and Portable Engine Boilers. 

Sole Manufacturer of STANLEY’S PATENT 
WEIGHING MACHINES. 

Agent for thesupply and fixing of GIFFARD's 
PATENT INJECTOR. 

All descriptions of CRANES for Hand and 
Steam Power. (K370) 















The above efficient and simple Brickmaking 


Machine is suitable for manufacturing every kind of clay; together 


with the new Patent Universal Wire-catting Machine, for making all de- 
| scriptions and sizes of Bricks and Tiles. 


PATENT DRYING CHAMBER, to dry Bricks in one day in all weathers 


| ready for the kiln, effecting a saving of 100 per cent. in labour. 


PATENT CONTINUALLY-BURNING KILN, to burn with one-third o 


the fuel usually required, being of the cheapest and most simple construction 
of any hitherto used. 





Plans and Estimates for plete Brick Manufactories—temporary or per- 


ki tinually all the year round. 
(K1130) | manent -suitable to any climate, and making con iy 


All information can be obtained on application from the General Machinery 


Agency Company (formerly a Warringdon and Brown), Consulting 
Pottery and Mechanical Enzin 


6, JOITN STREET, * ADELPHI, LONDON, W.C. K988 
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~ GEORCE RUSSELL AND 60. $ IMPROVED PATENT ENGINES, “BOILERS, CRANES, & 





ese nes, Beil ; 
oe pred mare || i eo eon he Makers of Over. 

of the best materials ; = AR head. Derrick, 
fitted and well ; VSR Wharf, Railway, Foun: 
fin‘shed, extra strong, ‘ Fic.s Pai dry, and Quarry Cranes, 
guaranteed in every . & for Steam or Hand; 
respect, Prices and par- H : | Crab & Steam Winches, 
ticulars, with testimo- | ¥y + Fresh Water Distilling 
nials from and references | u | Apparatus, Screw En- 
to well-known Firms, on | >) ; |gines, Boilers, Donkey 
application. Numerous | ss Fngines, Rivetting Ma- 
modifica'ions and special | _~ i . 5 ; nec vane chines, Contractors’ 
applications may be) 2, = ak” Eakaee aan 7 may? rice ener ar, anamagage gee ame ag Re gi ~-rwn Some womnennstanenne= | Plant, Patent Improved 
rade of these Engines, “ST ‘ATIONARY , ENGINE, HOISTING ENGINE, HOISTING ENGINE, with Pillar HOISTING ENGINE fixed to Vessel’s|}STEAM CRANE,|[ VOME BOILER, | Safety Valves, Boiler 
ic.. estimates for while with Boiler Combined. No|on Carriage and Wheels, | and Jib. May also he used for work- | Deck, for Loading and Discharging, with | ou Wheels or Fixed with Chimney, | Fittings, Rivet Hearths, 
will be sent on receipt Building or Fixing required. | for Bu‘lders, Contractors, | ing Pumps, Winding, Driving Mor- | gear to work Pumps, Windlass. &c., and Ap- | The boiler, tank, and Fittings. General Lronwork and 
. PE Shaft projects at each side, Shipbuilders, Wharves. tar Mill, Circular Saw, Machines, &c. | paratus for producing Fresh Water. | &e., balance load, No Building. | Furnishings. (11332) 














of particulars. 


ALPHA WORKS, MOTHERWELL JUNCTION, near GLASGOW.—Office: 7, Exchange Place, GLASGOW. 


BLAST ENGINES OR STEAM FANS. 


Srnce they were awarded the Prize Medal, Exhibition, 1869, London, they have been 
greatly improved (and re-patented). They give an effect hitherto unattained in 
this class of Machines, and are now guaranteed to be fully equal in economy of 
’ steam to Fans driven by ordinary engines. ’ 
























The Steam Fan consists of an improved Silent Fan and a Steam Turbine on 
one spindle, and is complete in itself and ready for work. 


I.—No strapping or gearing. 
1I.—Very little foundation, and will do without being bolted down. 
~a-—ge I11.—Very little space, and may be fixed close to their work. 
IV.—Particularly suited for high pressures of blast. 

V.—They commence working with less than 1 Ib. steam. 





Mica 


VI.—They offer great advantages for working overtime, where it frequently 
happens a large engine has to run merely to drive a Fan. 


VII.—The Improved Footstep works immersed in a reservoir of oil. 


N.B.—A similar Machine is made to be worked by water instead of steam, an 
is now extensively applied for Ventilation of Mines. 


ae) TURBINES, FANS, CENTRIFUGAL PUMPS, COTTON GINS, SEED 
NS Gs \ ROW CLEANERS, MINE VENTILATORS, SHIP VENTILATORS, &c. 425) 


RS °°“ 


THE ‘N ORTH ‘MOC IR FOUNDRY COMPANY, OLDHAM. 








No. 154.—Sieam Winch tor ip’s Use. Wo. 84. —Ship's Winch. 







No. 70.—Patent Safety Derrick ies No. 105.—Wharf Crane. No. 73.—Portable = Crane. Wo. 123—Steam Ship Crane. 
INTERNATIONAL 
EXHIBITION, 


LONDON, 1862. 


PRIZE MEDAL AWARDED, 


For “Practical Utility and 
Good Workmanship,” to 


FORREST & BARR, 


PORT-DUNDAS ENGINE WORKS, GLASGOW, 


MAKERS OF 
CRANES AND HOISTING MACHINERY; 


STEAM ENGINES; 
WOOD WORKING MACHINERY, &c. 














































No 95. —~Vertical Saw Frame. No. 107.—Deal Sawing Machine, No. 67.— Brownlee’s Patent Continuous Self-Feeding Saw Bench. No. 64.—Circular Saw Bench. 


LONDON OFFICE, 25, MILE STREET. (E1016) 
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DIRECT-ACTING BLAST ENGINES, 


BY CLARIDGE, NORTH, AND CO., 
BILSTON. 


See “ENGINEER” Jor October 12th and 19th, __(K555) — 


HENRY HUGHES & CO., 
FALCON RAILWAY PLANT WORKS, 


LOUGHBOROUGH. 





Cis 
LOCOMOTIVE ENGINES, 


FOR MINERAL & CONTRACTORS’ RAILWAYS, OF THE BEST MATERIALS & WORKMANSHIP, 
ALWAYS IN PROGRESS. 


These Engines are designed to supply the chief requisites in Tank Locomotives, viz., reduction in the overhanging weight at 
the fire-box end, proper distribution of the weight upon the wheels, and keeping the ce ntre of gravity low. These are accomplished 
by making the fire-box and its shell on an improved principle, which enables the driving axle to be placed further back witheut 
interfer ring with the eccentrics and valve Be ar, whith are of ‘te usual | simpl le decipiens, == (1 p3R4) 


JOHN WARNER AND SONS, 


CRIPPLEGATE, LONDON, EC. 


BELL & BRASS FOUNDERS 
TO HER MAJESTY. 
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Sluice Cocks. 

Gun Metal Steam Fittings, 

‘ High-Pressure Valves. 

~~ High-Pressure Cocks. 
», Plumbers’ Cocks, &c. 
Pan Water-Closets. 

* Self-acting Water-Closets, 
Portable Closets. 

Sanitary Goods, Farthenware. 

* Beer Engines and Cccks, 

Gas Fittings, Chandeliers, 

’ Petroleum Lamps. 

) Braziery Goods. 
‘ Church Bells. 

~. Ships’ Bells. 

Railway Bells. 


Contractors’ Pumps. 
Sewerage Pumps. 
Colliery Pumps, to be Worked by Ponies. 
Deep Well Pumps. 

Steam Power Irrigators. 
Horse Power Irrigators. 
Centrifugal Pumps. 

Wind Engines and Pumps. 
Water Wheels. 

Water Rams. 

Liquid Manure Pumps. 

Cast Iron Pumps. 

Brass House Pumps. 
Ornamental Street Pumps. 
Horse Power Chain Pumps. 
Pumps for Railway Stations. 





Hydraulic Presses for Cotton, Wool, or Vil. \ Alarm Bells. 
Fire Engines. a 

ard gin Ss. 
G en En - N.B.—In writing for Estimates, or in 
Drinking Fountains. ordering Pumps, the depth from the | 
Garden Fountains. ground to the water, the height from 


the ground to which the water is to be 
forced, and the quantity required, | 
should always be stated ; and, when | 
‘:, possible, a sketch of the situation | 
should be sent. Also, state whether 
\ the Pumps are required to be portable. 


An Illustrated and Priced Catalogue forwarded 


upon Application. 
(K187) 


CELEBRATED SPONGE CLOTHS 


FOR CLEANING MACHINERY. 
Used in her Majesty’s Arsenals and oan gees also by all the principal 
Railway Companies, Shipowners, Machini 1g sin the Unised 
Kingdom.— Manufactured by 


HOLT & MAUDE, DOUBLERS & MANUFACTURERS, 


|PIKE’'S LANE MILL, BOLTON, LANCASHIRE. 
(K1070) © 








ENT 
WOOL WASHING AND WOOL DRYING MACHINES, 


MEW PATENT AUTOMATON LIFTER, SPECIALLY ADAPTED FOR, AND WAE- 
RANTED NOT TO FELT THE SHORTEST STAPLE WOOLS. 
WITH ALL RECENTLY PATENTED IMPROVEMENTS. 


THE MOST SERVICEABLE MACHINES EXTANT. 
MADE BY 


JOHN PETRIE, JUN., ROCHDALE. 


MAKER ALSO OF CHEETHAM'’S PATENT TURBINE. (K402) 


~ WILLIAM WEBB. 


MANUFACTURER OF 


WROUCHT, BRASS, AND COPPER BOLTS, NUTS, TUBES, 
nODS, SHEETS, RIVETS, WASHERS, PUMP RODS, &c., 
ROLLER OF ALL KINDS OF METALS, 

Caster of every Description of Brasses for Engineering and Shipbuilding 
Purposes. 


ATLAS WORKS, ROLFE STREET, SMETHWICK. 


NORTON’S PATENT 
WOOL DRYING AND WOOL WASHING MACHINES. 


They occupy less space, require less power, and do a much greater quantity 
of work than any other machines in use. Washing Establishments abroud 
completely fitted. 

Full Particulars on application to— 

J. L. NORTON, 
38, BELLE SAUVAGE YARD, LUDGATE HILL, LONDON, E.C., on TO 
BLACKFRIARS STREET, MANCHESTER. 
A. GILES, 





K970 MANAGER, 





RICHARDSON, JOHNSON, & CO.’'S 
BRICK AND TILE-MAKING MACHINE, 
(JOHNSON'S PATENT). 

This cheap and simple machine will 
make 12 to 15 thousand bricks per day, 
and is much recommended for its dura- 
bility and the soundness of the bricks 
produced, 

For Ilustrated Price Lists apply to 


RICHARDSON, JOHNSON, AND CO. 
NORTH YORKSHIRE IRONWORKS, 
STOCKTON- -ON- TE ES. __K960 


W. CAFFERATA, 7 


GREAT NORTHERN IRONWORK, 
NEWARK-ON-TRENT, 


MANUFACTURER OF 


PORTABLE, LOCOMOTIVE, TRACTION, 
MARINE, CORNISH, VERTICAL, 
AND EVERY OTHER KIND OF 


STEAM BOILER. 


All Boilers are of Best Materials and Workmanship, Tested to 
High Pressure, and Warranted Tight. 
6, 8, and 10-Horse Boilers always on hand or in progress. 


WROUGHT IRON GIRDERS, TANKS, &c. 


(H11635) | 
JUCKES’ 
IMPROVED SMOKE-PREVENTING FURNACES, 


DAVID HART, 
ENGINEER, MILLWRIGHT, & IRONFOUNDER. 


244, WHITECHAP EL ROAD, AND ee ROAD, 








Y ROAD, LONDON. 





MANUPACTURER OP JUCKES’ IMPROVED 
SMOKE-PREVENTING FURNACES, 







Reverberatory Furnaces, and Baker's Ovens. 

Also of JUCKES’ & SWINBURNE’S PATENT FURNACES 
as applied to Lccomotive and Portable Engine Boilers. 

Sole Manufacturer of STANLEY'S PATENT 
WEIGHING MACHINES. 

Agent for the supply and fixing of GIFFAKD's 
PATENT INJECTOR. 

All descriptions of CRANES for . - d and 
Steam Power. K370) 








The above efficient and simple Brickmaking 


Machine is suitable for manufacturing every kind of clay; together 
| with the new Patent Universal Wire-cutting Machine, for making all! de- 
; scriptions and sizes of Bricks and Tiles. 
PATENT DRYING CHAMBER, to dry Bricks in one day in all weathers 
ready for the kiln, effecting a saving of 100 per cent. in labour 
| PATENT CONTINUALLY-BURN NG KILN, to burn with one-third ¢ 
the fuel usually required, being of the cheapest and most simple construction 
| of any hitherto used. 
Plans and Estimates for complete Brick Manufactories—temporary or per- 
manent -suitable to any climate, and making continually al! the year round. 
All information can be obtained on application from the General Machinery 
Agency Company (formerly Messrs. Warringdon and Brown), Consulting 
Pottery and Mechanical Engineers. 


6, JOIN STREET, "ADELPHI, LONDON, W.C. K9S8 
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TANGYE BROTHERS, BIRMINGHAM. 
SOLE MAKERS OF WESTON’ PATENT DIFFERENTIAL PULLEY BLOCKS. 
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» Men: 

_ ROS. Bing} 
: iS ¥ HYDRAULIC OIL PRESS 
On te ve —S==> - 
HYDRAULIC MACHINE FOR TESTING TENSILE STRENGTH OF METALS. 
ie 
' 
k 











HYDRAULIC TRAVERSING JACK 
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HYDRAULIC BOILER AND PIPE PROVER. € 


TANGYE BROTHERS AND HOLMAN.—OFFICES, 90, CANNON STREET, E.C.; WARENOUSE, 10, LAURENCE POUNTNEY LANE, E.c, «= 
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WEST CUMBERLAND HEMATITE IRON CO.,, LIMITED, 


WORKINGTON. 


THE ABOVE COMPANY SUPPLY ALL DESCRIPTIONS OF 


HEMATITE PIG IRON, wetvvwe rae monesr crass ror TE BESSEMER PROCESS, 


ALSO LOCOMOTIVE FIRE BOX AND FRAME PLATES, BOILER PLATES, BRIDGE AND SHIP PLATES, &. 
THESE PLATES HAVE PROVED TO BE OF EXCELLENT QUALITY AND OF HIGH TENSILE STRENGTH. 


SCHIELE’S TURBINE WATER WHEELS. 


PRIZE MEDAL, EXHIBITION, LONDON, 1862. 
References to Thousands of Horse-Power, on any fall from 4ft. to 200ft. 


A LARGE NUMBER OF TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION. 
THE COMPANY WILL BE GLAD TO SEND MODELS FOR INSPECTION FREE OF CHARGE. 


PATENT KNIFE-ROLLER COTTON CINS, SEED CLEANERS, HUSKING MACHINES. 


Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Plait and Schiele’s Mine Venfilaiors, Reliele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Patent Couplings, . &. 
THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS. 
AGENTS FUR SCOTLAND, JOHN HAMILTON AND CO., 45, UNION STREET, GLASGOW. (G478) 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 








THE NEW PATENT INJECTOR, 


FOR FEEDING BOILERS AND RAISING WATER FOR OTHER PURPOSES. 


SPECIFICATION. 

This Injector is a steam pump constructed on a principle entirely new and of great 
simplicity. The crank shaft and fly-wheel are of small size, and the slide yalve is 
worked inside the steam chest by means of a steel crank and friction roller, thus 
dispensing with eccentric, rod, and straps. All the working parts are made of steel, 
hardened and polished. The cylinder and Pump are in one casting, and bored through- 
out, the body of the Pump as well as the stuffing-box. The pump-ram is of the best 
gun-metal, being cast in one piece with the piston and piston-rod, and fitted accurately 
to the bored body of the Pump, thus ensuring a nearly perfect vacuum in Pumping. The 
stuffing-box glands are also of gun-metal polished. The valyes and boxes are of the 
best gun-metal, the valves being of the spherical description, the covers fitted with 
brass cages, and the joints faced metal to metal. The slide valve is of hard bell-metal. 
‘he steam chest, with cylinder end, is in one piece, and may be removed without 
disturbing either steam or exhaust pipes. The whole Engine may be taken to pieces 
and put together under steam in fifteen minutes, without disturbing any pipes whatever. 


PRICES, DELIVERED IN LONDON: 





























| | Approximate gallons thrown per 
Ape. | hour. 
- =, e 4 . 
i dIzZe. Ram. Stroke. b« Sher At 100 At 150 | At 200 Price. 
| supplied. |revolutions}revolutionsjrevolutions 
i per minute.|per minute.|per minute. 
i 
IXo. 4 Adin] in. 15 115 172 | £80 | £10 Ws. 
5 1; | 8 22 180 270 360 £12 12s. 
6;) 1g | 4 30 240 360 480 £14 14s. 
; 7) 2 | 4 | 40 345 517 690 | £17 0s. 
i 8 | 2} 53 55 475 712 950 £19 10s. 
| 9] & | 5h | 7% 585 877 | 1170 £22 10s. 
10 | 24 6? 90 720 1080 1440 £25 10s. 
11 23 6? 110 870 1305 1740 £28 10s. 
12 23 8 120 1030 1545 2060 £31 10s. 











Terms: Nerr Caso on DELIvERyY. 
All guaranteed to work efficiently, and any one failing to give entire satisfaction may be at once 
Smog ELEvATION, returned. Front ELEVATION. 

Tu1s Insector will force water at or under a temperature of 212 deg. Fahr. It will draw water 15ft., or, by using one size 
larger than required for forcing the quantity, it will draw from a depth of 30ft. It will work with a pressure of steam of 15 1b. pea 
square inch ; to work at a lower pressure the next larger size must be used, which is made with a reduced ram. 

This instrument will not become incrusted through forcing bad water, and it will foree semi-fluids. Any unskilled labourer may 
work it, and after starting it requires no attention. The ordinary speed of working ig 160 revolutions per minute, but higher speeds 
may be used without harm to the engine. 

Larger sizes and special pumps for throwing water into tanks, or for use as fire engines, can be made in a few days. 

Upwards of 120 of these Injectors are already in use, four-fifths of the number in the United Kingdom. Undernoted area few 
of the firms who have employed them :— 





Messrs. Jas. Cross and Co., St. Helens. Messrs. the Brymbo Co., Brymbo Ironworks, Wrexham. 
,, 4d. and G. Rennie, London. » 3. Garrett and Sons, Leiston Works, Suffolk. 
.» | Walpole, Webb, and Bewley, Dublia. »,  Sandyecroft Foundry and Engine Works (Co., 
., Easton, Amos, and Sons, London. Hawarden, Chester. 
,, das. Taylor and Co., Birkenhead. » RR. and W. Hawthorn, Newcastle. 
,, Leather and Co., Sheffield. 5,  W. Gilbertson and Co., Pontardawe Tin Plate 
, Bb. Conway and Co., Pontnewydd Tin Plate Works, Swansea. 
Works, Newport. » Bailey and Leetham, Hull. 
,, Andrew Leslie and Co., Hebburn, Gateshead. » Bridgewater Trustees, Runcorn. 
», Riches and Watts, Norwich. George Lungley, Esq., Southampton. 
,,  H. B. Froom and Co., 8t. Petersburg. Earl Vane, Rainton Colliery, Fence Houses. 
», Mercer and Evans, Park-lane Collieries, Wigan. Galchog and Northop Colliery Company, Flint. 


A CIRCULAR, WITH FPLL EXPLANATION AND COMPARISONS, WILL BE SENT ON APPLICATION. 


BROWN, WILSON, & OO., 


80, CANNON STREET, E.C.; AND VAUXHALL IRONWORKS, LONDON, Ss. (468) 
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HENRY BAYLEY, SON, & CO., 


ENGINEERS, 
ALBION IRONWORKS, MILES PLATTING, MANCHESTER, 


MANUFACTURERS OF 


STEAM HAMMERS, 


Sturgeon’s Patent, from } cwt. to 25 tons. 


The only Steam Hammer which accomplishes the ‘ DEAD BLOW ” self-acting, at the same time adjusting itself to all the 
variations in the thickness of the forging; will also give every variety of blow, self-acting or by hand, from the light cushioned 
blow to the “ Dead Blow,” and can be used as an ordinary hand-worked hammer without altering the setting of the gear, all the 


movements being controlled by one handle. 


MILL GEARING AND SHAFTING, ) 


Fitted with ‘‘Remiy and Marmm’s Patent Self-lubricating Bearings,” insuring an immense saving in oil, waste, and power. No 
drippers required, as there is no escape for the oil. Shafting on this principle will run for several months with once oiling. These 
Bearings are applicable to any Horizontal Shafting or Bearing, dispensing entirely with the use of brass steps, and only require to be 
known to become universally adopted. Some thousands of these Bearings are now at work. Testimonials will be forwarded on 


STEAM ENGINES, 


HORIZONTAL, VERTICAL, HIGH AND LOW PRESSURES. 


ENGINEERS’ TOOLS | 


OF EVERY DESCRIPTION AND FIRST"CLASS QUALITY. 








— 














MAKERS OF 


BOILERS, BRIDGES, WHEELS AND AXLES, BOLTS, NUTS, SPIKES, 
ROOFS, TANES, SWITCHES AND CROSSINGS, 

HYDRAULIC PRESSES, TURNTABLES, CRANES, | Saeaee, SOS. See, 

RAILWAY IRONWORK, WEIGHING MACHINES, BRASS AND IRON CASTINGS, 


AND EVERY DESCRIPTION OF RAILWAY, CONTRACTORS’, AND COLLIERY PLANT. 





MANCHESTER OFFICE, Mr. S. RIDEAL, 18, Hopwood Avenue, Exchange, Manchester. (K1056) 


Messrs. R., J.. & E. COUPE, 
WORSLEY MESNES IRONWORKS, WIGAN, 








MANUFACTURERS HICH PRESSURE 
IN PARTICULAR OF EXPANSIVE 
HORIZONTAL, | 
NON-CONDENSINC, i 
HIGH a : 
CONDENSING ; 


PRESSURE, 
STEAM ENGINES, 





CT 


Bes to inform those requiring Steam Power in any of the above forms that they have on hand, completed and approaching completion, 
” a large assortment of these Engines, as under, excepting that, inasmuch as any particular one may be required as a simple High-pressure Engine, the Condenser and 
Air-pump are not attached until the Engine is absolutely ordered. 





4 of 50 Horses’ Power, 26 inches Bore of Cylinder, and 4 feet Stroke. 2 of 16 Horses’ Power, 14 inches Bore of Cylinder, and 3 feet Stroke. 

5 of 40 Horses’ Power, 24 inches Bore of Cylinder, and 4 feet Stroke. 4 of 14 Horses’ Power, 12 inches Bore of Cylinder, ani 3 feet Stroke. 

1 of 40 Horses’ Power, 24 inches Bore of Cylinder, and 3 feet Stroke. 2 of 14 Horses’ Power, 14 inches Bore of Cylinder, and 2 feet Stroke, b 
3 of 35 Horses’ Power, 22 inches Bore of Cylinder, and 4 feet Stroke. 3 of 12 Horses’ Power, 12 inches Bore of Cylinder, and 2 feet Stroke, 4 
2 of 32 Horses’ Power, 20 inches Bore of Cylinder, and 4 feet Stroke. 6 of 10 Horses’ Power, 10 inches Bore of Cylinder, and 13 feet Stroke, 3 
: ¢ = saa tee 20 inches Bore of Cylinder, and 3} feet Stroke, 1 of 8 Horses’ Power, 8 inches Bore of Cylinder, and 1} feet Stroke. 

of 3 orses’ Power, 20 inches Bore of Cylinder, and 3 feet Stroke, 
4 of 25 Horses’ Power, 18 inches Bore of Cylinder, and 3 feet Stroke, VERTICAL ENGINES. 
2 of 20 Horses’ Power, 16 inches Bore of Cylinder, and 3 feet Stroke. 6 of 10 Horses’ Power, 10 inches Bore of Cylinder, and 1} feet Stroke, 


The whole of the above Ragioes are finished off bright ; they have wrought scrap iron cross-heads and crank-shafts, The Engines being manufactured by us in large 
quantities, we are enabled to offer them at prices much below those of other first-class Eanes doing miscellaneous work. (467) 


ee ae 
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SHANKS’ NEW IMPROVED COMBINED STEAM ENGINES AND BOILERS. 


* One of these 6-Ton Steam Cranes was selected by the British Executive connected with the Paris Exhibition, for unloading the heavy machinery from the trucks, and it is 
at present employed for this purpose in the Exhibition building. Below are two extracts from the press about this Crane. 








From the “TIMES” of 25th February, 1867.—“ A great object of attraction just now in the English machinery shed isa steam crane. None others are in the building, and 
judging from the crowds that collect round it all day one has seldom, if ever, been seen in Paris before. It is a curious fact, but it is true, that even as recently as 1855 not a 
single crane was used in getting the goods into the building, all packages were lugged in by means of hand winches, and the breakages were awful; this time the cranes and hoists 
are very little better, and all are worked after the clumsiest and most dangerous fashion by capstan bars. I believe I am well within the mark when I say that the one English 
Steam Crane on its tramway, and turning and wheeling in all directions, does more work in a single day than all the windlasses and hand cranes in the rest of the building put 


together.” 


From the “ ENGINEER” of 22nd February, 1867.—“On the inner line of rails in the British department stands the Steam Traversing Crane contributed by Messrs. 
Shanks and Son, of Arbroath, which does capital service. It is stated that the Imperial Commission objected to the use of this valuable assistant, but it is difficult to conceive 
on what grounds, and at any rate it is at ston and not likely to stand idle during many hours of the day for the next six weeks.” 














ae 


* STEAM CRANE. STATIONARY ENGINE. “HOISTI G ENGINE. STEAM WINCH. 
he Engines are complete, with Chimney-shaft, Base-plate, and Ash-pit; they require no building whatever, but may be started 


immediately on arrival ; and having an independent framing, they are a great Improvement upon the usual engines of this class which are built upon the boilers. The 
Steam Cranes swing round and counterbalance the load; they are the Strongest, most powerful, and CHEAPEST Steam Cranes manufactured. The best materials, as well as the 
most improved machinery, are used in the manufacture of these Engines. All thefnecessary fittings are — without extra charge, such as Glass Water Gauge, Safety Valve, 











Gauge Cocks, Pressure Gauge, Fire Bars, Fire Door, Blow-off Plug. The working parts are few, simple, and compact, easy of access, and very direct and efficient in action, while 


the finish is decidedly superior to what is usual on Engines of a similar form. 


PRICES OF ENCINES AND BOILERS COMPLETE, DELIVERED IN LEITH, CLASCOW, LIVERPOOL, HULL, OR LONDON. 

















2-horse | 3-horse | 4-horse | 5-horse | 7-horse | 9-horse | 11-horse | | To hoist 35 | To hoist 50 | To hoist 70 To hoist 6 
STATIONARY power. | power. | power. | power. power. | power. | pwr. §TEAM | owt. | ewt. cwt. | tons. 
| 
ENGINES. | g¢5 | £85 £105 | £125 | £150 | £180 e210 | CRANES. gis | 2235 | £285 | £380 








ALEXANDER SHANKS AND SON will be glad to furnish Prices and Illustrations of Hoisting Engines, suitable for Builders’ and Contractors’ purposes ; Engines for 
Pile-driving, Pumping, Winding, &c.; Donkey Engines for Discharging Vessels, Overhead Travelling Cranes, &c. &e. A. S. and Son would remind Intending Purchasers that 
their Engines, Cranes, &c., are all manufactured by the aid of the most improved machinery; and being Cast Malleable Ironfounders many of the parts are fitted with this strong 
and durable metal in place of ordinary cast iron, 


ALEXANDER SHANKS & SON, DENS IRONWORKS, ARBROATH, N.B. 
LONDON OFFICE-2Z27, LEADENHALL STREET, E.C. —_ 


= Se 














No. 70.—Patent Safety Derrick Crane. No. 105.—Wharf Crane. 





INTERNATIONAL 






ie ee) ee 


»| Aa 


mw RL. 


LONDON, 1862, 
PRIZE MEDAL AWARDED, 


as For “Practical Utility and rie lh 
Good Workmanship.” = 


FORREST & BARR, 


PORT DUNDAS ENCINE WORKS, CLASCOW, 


MAKERS OF No. 54.—Combined High-Pressure and Condensing Steam Engine. 

CRANES & HOISTING MACHINERY, 
STEAM ENGINES, 

WOOD-WORKING MACHINERY, &c. 





























No. 47.—Hortrontal Condensing Steam Engine. Mo. 64.—Ciroular Saw Bench. 


LONDON OFFIOE, 25, MILK STREET. (K1061) 
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HENRY BAYLEY, SON, & CO., 


ENGINEERS, 
ALBION IRONWORKS, MILES PLATTING, MANCHESTER, 


MANUFACTURERS OF 


STEAM HAMMERS, 


Sturgeon’s Patent, from 3} cwt. to 25 tons. 


The only Steam Hammer which accomplishes the “DEAD BLOW ” self-acting, at the same time adjusting itself to all the 
variations in the thickness of the forging; will also give every variety of blow, self-acting or by hand, from the light cushioned 
blow to the “ Dead Blow,” and can be used as an ordinary hand-worked hammer without altering the setting of the gear, all the 


movements being controlled by one handle. 


MILL GEARING AND SHAFTING, 


Fitted with “‘Remiy and Marri’s Patent Self-lubricating Bearings,” insuring an immense saving in oil, waste, and power. No 
drippers required, as there is no escape for the oil. Shafting on this principle will run for several months with once oiling. These 
Bearings are applicable to any Horizontal Shafting or Bearing, dispensing entirely with the use of brass steps, and only require to be 
known to become universally adopted. Some thousands of these Bearings are now at work. ‘Testimonials will be forwarded on 


application to the above. wie 


STEAM ENGINES, 


HORIZONTAL, VERTICAL, HIGH AND LOW PRESSURES. 


ENGINEERS TOOLS 


OF EVERY DESCRIPTION AND FIRST"CLASS QUALITY. 











MAKERS OF 
WHEELS AND AXLES, BOLTS, NUTS, SPIKES, 
SWITCHES AND CROSSINGS | 
ws, RIVETS, ETC. ETC. 


TURNTABLES, CRANES, 
WEIGHING MACHINES, | BRASS AND IRON CASTINGS, 


AND EVERY DESCRIPTION OF RAILWAY, CONTRACTORS’, AND COLLIERY PLANT. 


BOILERS, BRIDGES, 
ROOFS, TANES, 
HYDRAULIC PRESSES, | 
RAILWAY IRONWORK, 





MANCHESTER OFFICE, Mr. S. RIDEAL, 18, Hopwood Avenue, Exchange, Manchester, (K1058) 


GWYNNE AND CO’S 
PATENT DOUBLE-ACTION CENTRIFUGAL 


PUMPING MACHINERY. 


Fic. 2. — PATENT PUMPING 
ENGINE, ror Use on Boarp 
Suir, For SuRFACE CONDENSERS, 
PROPELLING; FoR UsE mn Coa 
Pits, Mryes, Correr Dams, 
Quarries, Factories, Dock- 

yarps, &c. 






















= 


Fic. 3.—PUMP DRIVEN BY PORTABLE ENGINE. 





1a. 1.— PATENT PORTABLE PUMPING ENGINE, 3 
WITH PUMP FIXED TO ENGINE. a 
MapE IN ALL SIZES — = 


GWYNNE and CO. have erected the Largest Pumping Machinery in the World; they have also. made and erected more of all 
powers than any firm in existence, and are prepared to contract that their Machinery will do much more work, with less cost of coal, oil, &c., and that it is more durable, powerful, 
simple, and cheap, than that of any other maker. Its great superiority over all others has been proved by numerous official and Government experiments. 

This MACHINERY has received the HIGHEST commendation ; and Thousands of ENGINEERS, MANUFACTURERS, 
and others using it, can be referred to in all parts of the World. 


PRIZE MEDALS AWARDED AT THE INTERNATIONAL EXHIBITIONS OF LONDON, 1862; COLOGNE, 1865; AND NEW YORK, 1853 ; GOLD MEDAL 
AT ANTWERP; SILVER MEDALS AT ROUEN, NANTES, LOUVAIN, CALCUTTA, &c. &c. 


FOR MANUFACTURING PURPOSES 


They are largely in use ; among others by Paper Makers, Brewers, Distillers, Dyers, Chemists, Tanners, Sugar Refiners, Bleachers, Calico Printers, Carpet Manufacturers, Engineers and Ironfounders, 
Woollen Cloth and Blanket Manufacturers, Oil Refineries, Soap, Alkali, Salt, Starch, and Candle Works, Waterworks, Lime and Cement Works, Quarries, Coal and Iron Mines, Sheep Washing, Public 
Baths, Cotton, Flax, Match, Felt, Oil and other Mills, &c. &c. Numerous references to all the foregoing can be had on application. 


FOR DRAINAGE WORKS 


G. and Co.’s Patent Centrifugal Pumps are in very extensive use, and some of the largest howry" _ a in this country, and in Holland, Italy, Austria, France, Belgium, Denmark, Demerara, &c., are 
e y their use. 
FOR IRRIGATION WORKS 
They have been selected for very extensive Works in Egypt, Turkey, Spain, France, Belgium, India, Ceylon, Java, China, Australia, Porto Rico, &c. &e. 
FOR EMPTYING DRY OR GRAVING DOCKS, FLOATING DOCKS, SUNKEN SHIPS, MINES, QUARRIES, RESERVOIRS, CANALS, &c., 


They are quite unequalled, and will be found to excel all other arrangements, discharging a body of water in proportion to the lift, the speed of engines and power remaining the same; they 
will empty a dock in a shorter time and with much less power than is requisite with any other system. The first cost of machinery, the erection, and the foundations and brickwork necessary, 
are much less expensive than with any other arrangement, and the cost of keeping in thorough working order is merely nominal. 


ESTIMATES FOR ANY SITUATION FORWARDED UPON APPLICATION. LIST OF PRICES FREE ON RECEIPT OF TWO STAMPS. 
PUMPS OF ALL SIZES KEPT IN STOCK, AND IMMEDIATE DELIVERY CAN BE MADE. (11298) 


GWYNNE & CO., Hydraulic and Mechanical Engineers, Essex Street Works, Strand, London, W.C. 


MaDE IN ALL Sizes, AND ADAPTED FOR EVERY 
— Crass oF Work. 
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QUANTITY. 





The above shows a Steam Engine and Centrifugal Pump, complete, on one frame, capable of raising 140,000 gallons per hour to a height of 25ft. Price, £150. 


Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Patent Couplings, Cotton Gins, &€. &. 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 





THE NEW PATENT INJECTOR, 


FOR FEEDING BOILERS AND RAISING WATER FOR OTHER PURPOSES. 


4 SPECIFICATION. Pann 
This Injector is a steam pump constructed on a principle entirely new and of great A NAINA i 

simplicity. The crank shaft and fly-wheel are ot small size, and the slide valve is 
worked inside the steam chest by means of a steel crank and friction roller, thus 
dispensing with eccentric, rod, and straps. All the working parts are made of steel, 
hardened and polished. ‘The cylinder and Pump are in one casting, and bored through- 
ont, the body of the Pump as well as the stuffing-box. The pump-ram is of the best 
gun-metal, being cast in one piece with the piston and piston-rod, and fitted accurately 
to the bored body of the Pump, thus ensuring a nearly perfect vacuum in Pumping. The 
stuffing-box glands are also of gun-metal polished. The valves and boxes are of the 
best gun-metal, the valves being of the spherical description, the covers fitted with 
brass cages, and the joints faced metal to metal. The slide valve is of hard bell-metal. 
The steam chest, with cylinder end, is in one piece, and may be removed without 
disturbing either steam or exhaust pipes. The whole Engine may be taken to pieces 
and put together under steam in fifteen minutes, without disturbing any pipes whatever. 


PRICES, DELIVERED IN LONDON: 


























| Approximate gallons thrown per 
| Approx. | hour. 
Size. | Ram. | Stroke. han | At too | At 150 At 200 Price 
H | supplied, |rev« lutions jrevolutions revolutions | 
; ow minute. per minute. [per een 
No. 4| I}in| Sin. 1 | 115 | 172 | £30 | £10 10s 
5| 1g | 8 22 | 180 | 270 360 | £12 12s. 
6| 14 | 4 30 | 240 | 360 480 | £14 14s. 
7/ 2 | 4 40 | 345 | 517 | 690 | £17 Os. 
8 2 | 52 55 | | 475 712 | 950 | £19 10s. 
9| 24 | 54 75 585 877 | 1170 | £22 10s. 
10 | 23 63 90 720 1080 | 1440 | £25 10s. 
11 | 23 | 63 110 | 870 1305 1740 | £28 10s. 
| 12| 2 | 8 120 | 10380 | 1545 | 2060 | £31 10s. 





Terms: Nerr Caso on DELIVERY. 
All guaranteed to work efficiently, and any one failing to give entire satisfaction may be at once 
Sipe ELEVATION. returned. Front ELEVATION. 

Tuts Inszecror will force water at or under a temperature of 212 deg. Fahr. It will draw water 15ft., or, by using one size 
larger than required for forcing the quantity, it will draw from a depth of 30ft. It will work with a pressure of steam of 15 lb. per 
square inch ; to work at a lower pressure the next larger size must be used, which is made with a reduced ram. 

This instrument will not become incrusted through forcing bad water, and it will force semi-fluids. Any unskilled labourer may 
work it, and after starting it requires no attention. The ordinary speed of working is 150 revolutions per minute, but higher speeds 
may be used without harm to the engine. ; 

Larger sizes and special pumps for throwing water into tanks, or for use as fire engines, can be made in a few days, 

Undernoted are a few of the firms who have employed these Injectors :— 


Messrs. Jas. Cross and Co., St. Helens. Messrs. the Brymbo Co., Brymbo Ironworks, Wrexham. 
», 9. and G. Rennie, London. » RR. Garrett and Sons, Leiston Works, Suffolk. 
», Walpole, Webb, and Bewley, Dublin. ,,  Sandycroft Foundry and Engine Works Co., 
;, | Haston, Amos, and Sons, London. | Hawarden, Chester. 
», das. Taylor and Co., Birkenhead. | »  R. and W. Hawthorn, Newcastle. 
5, Leather and Co., Sheffield. | »  W. Gilbertson and Co., Pontardawe Tin Plate 
», DB. Conway and Co., Pontnewydd Tin Plate Works, Swansea. 
Works, Newport. | », Bailey and Leetham, Hull. 
,, Andrew Leslie and Co., Hebburn, Gateshead, | » Bridgewater Trustees, Runcorn. 
,, Riches and Watts, Norwich. George Lungley, Esq., Southampton. 
,  H. B. Froom and Co., St. Petersburg. | Earl Vane, Rainton Colliery, Fence Houses. 
», Mercer and Evans, Park-lane Collieries, Wigan. | 


A CIRCULAR, WITH FULL EXPLANATION AND COMPARISONS, WILL BE SENT ON APPLICATION. 


BROWN, WILSON, & CO., 


80, CANNON STREET, E.C.; AND VAUXHALL IRONWORKS, LONDON, 8. = 
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LIFTS & HOISTS, RAILWAY CRANKS AND AXLES, 


?/SHAFTS, STERN FRAMES, CONNECTING AND PISTON RODS, 
ROLLED BARS AND FORGINGS OF ALL DESORIPTIONS 





HYDRAULIC, STEAM, OR HAND, 


FOR WAREHOUSES, HOTELS, HOSPITALS, BANKS, &c. sasannndetiieis nee 
ALLOTT, THELWALL & CO. 
BUNNETT AND CO. EAST RIDING IRONWORKS, HULL. adie 
(LIMITED), 

















“ait cece saa [RONGASSTEAM. WATER BOILER TUBES. 





8. = 
WILLIAM BLEWS & SONS, MANUFACTURERS. 


ESTABLISHED A.D. 1782. PATENTEES. 9 PRIZE MEDAL HOLDERS. 


91015, NEW BARTHOLOMEW ST., BIRMINGHAM: WESTBROMWISH, & WOLVERHAMPTON. 


ER. __(K1254) 


LAMBERT BROS., 
), TUBE MILLS, IRON & BRASS WORKS, 


[BOILER TUBES. | W AL S A L L. [HYDRAULIC TUBES.]} 


SLUICE VALVES, HYDRANTS, LARGE STOP AND DRAW-OFF COCKS, 
SAFETY VALVES, PUMPS, &e. (K863) 


























CHAIN CABLES, ANCHORS, SHORT - FLAT AND ROUND IRON, 
PIT, INCLINE, AND CRANE CHAINS; 
| CRAB WINCHES, PULLEY AND SNATCH BLOCKS, SCREW AND LIFTING JACKS, 
|} SHOVELS, ANVILS, VICES, PICKS, HAMMERS, NAILS, RAILWAY & MINING TOOLS. ’ 
FORGINGS, FIRE BRICKS, AND CLAY. 
IRONFOUNDERS, IRON AND STEEL MEROHANTS, 


GEO. WOOD AND CO., LIMEHOUSE, LONDON. 
STORES | HENRY WOOD AND CO., LIVERPOOL. 


WORKS — STOURBRIDGE, CHESTER, AND CARDIFF. (K962) 














al al 


TO ARCHITECTS & BUILDERS, RAILWAY CONTRACTORS, &c. 


MANUFACTURER OF 











WROUGHT IRON GIRDERS, ROLLED WROUCHT IRON FLITCH PLATES, 
DESIGNED AND GUARANTEED AS TO STRENGTH. AND VARIOUS SECTIONS OF \ 
it WROUGHT AND CAST IRON ROLLED GIRDERS AND JOISTS, ALL SIZES; R\\Y\\]\ A 
ns a BUILDER; =o SHEETS, BARS, L AND T IRON. i AE f 
} N ROOFING, , »\ \A S\N 
TANKS IN WROUCHT & CAST IRON, eres et, Ste ee 
WROUGHT IRON DOORS, Seer sneer weEs, ZA /))\ 
by Boiler and General Smiths’ Work. 4 PEDESTALS, &., AND EARTH WAGONS FS5p% Ty 
ax = D EVERY DESCRIPTION OF BUILDERS’ CASTINGS, ——— ei! ( 


























ib CAST IRON RAILWAY CHAIRS, WROUGHT CHAIR-SPIKES, FISH-BOLTS, AND RAILWAY STORES. 
/~||MATTHEW T. SHAW, 141, CANNON STREET, LONDON BRIDGE, E.C. 


An Hydranlic Press for proving Girders on Hire. Orders requiring Despatch and Punctuality can be executed in a few davs. (K 1066) 





ESTABLISHED 1795. 











MANUFACTURERS OF SALT-CLAZED STONEWARE SOCKETTED PIPES 
TERRA-COTTA CHIMNEY TOPS, CLAY RETORTS ; AND FIRE-CLAY COODS OF ALL DESCRIPTIONS. 


SILICA BRICKS AND GANISTER CLAY. ta 


MARCUS BOURNE NEWTON, London Agent. (K397) 
DEPOT, NO. 4, GREAT NORTHERN GOODS STATION, KING’S CROSS, N. 





ot. ne a AND DENAYROUZE PATENT DIVING APPARATUS, 
| i" SUPPLIED TO THE LORDS OF THE ADMIRALTY, THE FRENCH . 








IMPERIAL NAVY, AND OTHER FOREICN COVERNMENTS, 
MANY GOLD PRIZE MEDALS. 
PECIALITY oF AIR PUMPS, Compressine THE Arr uP TO 600lb. Pressure. 























bi i) i Apparatus for One Diver, Complete ss ss ss se se oo oo 269 

WA) ih Apparatus for Two Divers, Complete oo ee os ee £120 

" } | | - Apparatus (worked by power) for Two Divers, Complete os oe £160 
{i blu) = CATALOGUE SENT FREE ON APPLICATION. 

‘XII WY" s ROUQUAYROL AND DENAYROUZE, 

}V i" \ =) SUBMARINE ENGINEERS AND MANUFACTURERS, 

HT ff ie : 3, BOULEVARD DU PRINCE EUGENE, PARIS. ore 

( N 4 i For particulars, apply to the Manufacturers, Paris, SUBMARINE WORKS 
OFFICIAL REPORT—Abstract.} Devonport Yard, 27th July, 1865, an - 

i f\ lst. The air pumps, from their simplicity of construction and greater power, aerate aetna Brest, 4th February, 1866. 


\\| | “732 The constant supply o fresh alr forded to the a hen und ter, 

2nd. The constant supply iver when under wa’ GENTLEMEN,—During the space of two consecutive months which four 

and the free escape of what has been breathed, kept him cool and free from of your Patent Diving Apparatuses have been used by me, I have been able 
and t ,80 much 80, that after being an hour and a-half to ascertain their superiority over the previous ones employed in my service, 














ANN Xs 2EZ DS AN under water, there was no perceptible difference in his pulse or app —a h that, during those two months, I have lifted out of the water some 
strong recommendation. 39,000 cubic feet of rocks from an Fy - depth of 41ft. This result I 
| alti 3rd. The pow eTot diving without a dress, with the assistance of the air pump, certainly could not have obtained with any of all other different kinds of 
~ = ~ ~ — may, under certain circumstances, be of importance, as also the means of Seas ccoaminaindante meant Gs ameaen 
BUNNETT’S PATENT SAFETY APPARATUS is 80 constructed as to remaining for the space of ten minutes under water without the assistance of 
prevent the Box falling in case of the rope breaking, so that all Lifts provided | theair pump, by compressed air being carried in a cylinder, should, we think, LE TESSIER DE LAUNAY, 


with this improvement may be used for raising Passengers without fear of | be feyourably entertained . Ww 
accident. All existing Lifts may be fitted with this apparatus at a small : Ww. EDMONSTONE, J. K. MARTYN, (11835 Enginoer ee = kgm Works 
cost. (K1157) Captain of the Steam lieserve, Master Attendant. a 
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TANGYE BROTHERS, BIRMINGHAM, 
SOLE MAKERS OF WESTON’S PATENT DIFFERENTIAL PULLEY BLOCKS. 
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HYDRAULIC OIL PRESS. 




















CLOSE-MOUTH RAIL PUNCHING4 BEAR. 
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TANGYE BROTHERS & HOLMAN.—Offices and Warehouse, 10, Laurence Pountney Lane, London, B.C. oo» 


HYDRAULIC BOILER AND PIPE PROVER. 








x THE ENGINEER. 








Arrm, 5, 1867. 





WEST CUMBERLAND HEMATITE IRON CO., LIMITED, 


WORKINGTON. 


THE ABOVE COMPANY SUPPLY ALL DESCRIPTIONS OF 


HEMATITE PIG IRON, INCLUDING THE HIGHEST CLASS FOR THE BESSEMER PROCESS, 


ALSO LOCOMOTIVE FIRE BOX AND FRAME PLATES, BOILER PLATES, BRIDGE AND SHIP PLATES, &c. 
THESE PLATES HAVE PROVED TO BE OF EXCELLENT QUALITY AND OF HICH TENSILE STRENCTH. K1297 





CLAYTON, SHUTTLEWORTH, AND CO, 


AGRICULTURAL AND GENERAL ENGINEERS, LINCOLN, 


AND 78, LOMBARD 


BEG TO INFORM THEIR FRIENDS THAT THEIR INCREASED 


STREET, LONDON; 


FACILITIES ENABLE THEM NOW TO EXECUTE ORDERS FOR 


PORTABLE ENGINES, THRESHING MACHINES, &c., &c., 


AT VERY SHORT NOTICE FROM DATE OF ORDER. 


CATALOGUES MAY BE OBTAINED ON APPLICATION BY LETTER. K834) 














ee 


Messrs. R., J.. & E. COUPE, 


WORSLEY MESNES 


MANUFACTURERS 


IN PARTICULAR OF 





HORIZONTAL, 
HIGH 


PRESSURE, 


mat Fane 






IRONWORKS, WIGAN, 


HICH PRESSURE 
EXPANSIVE 


Be \ NON-CONDENSING, 


CONDENSING 


STEAM ENCINES, 


Bes to inform those requiring Steam Power in any of the above forms that they have on hand, completed and approaching completion, 


a large assortment of these Engines, as under, excepting that, inasmuch as any varticular one may be required as a simple High-pressure Engine, the Condenser and 


Air-pump are not attached until the Engine is absolutely ordered. 


of 50 Horses’ Power, 26 inches Bore of Cylinder, and 
of 40 Horses’ Power, 24 inches Bore of Cylinder, and 
of 40 Horses’ Power, 24 inches Bore of Cylinder, and 
of 35 Horses’ Power, 22 inches Bore of Cylinder, and 
of 32 Horses’ Power, 20 inches Bore of Cylinder, and 
of 30 Horses’ Power, 20 inches Bore of Cylinder, and 3} feet Stroke. 
of 30 Horses’ Power, 20 inches Bore of Cylinder, and feet Stroke. 
of 25 Horses’ Power, 18 inches Bore of Cylinder, and 3 feet Stroke. 
of 20 Horses’ Power, 16 inches Bore of Cylinder, and 3 feet Stroke, 


feet Stroke. 
feet Stroke. 
feet Stroke. 
feet Stroke. 
feet Stroke. 


ed 


bok bo ke DW RK Oke 


2 of 16 Horses’ Power, 14 inches Bore of Cylinder, and 3. feet Stroke. 
4 of 14 Horses’ Power, 12 inches Bore of Cylinder, an1 3 feet Stroke. 
| 2 of 14 Horses’ Power, 14 inches Bore of Cylinder, an] 2 feet Stroke. 
3 of 12 Horses’ Power, 12 inches Bore of Cylinder, and 2 feet Stroke. 
6 of 10 Horses’ Power, 10 inches Bore of Cylinder, and 14 feet Stroke. 
1 of 8 Horses’ Power, 8 inches Bore of Cylinder, and 14 feet Stroke. 


| 
| VERTICAL ENGINES. 


6 of 10 Horses’ Power, 10 inches Bore of Cylinder, and 14 feet Stroke. 


The whole of the above Engines are finished off bright ; they have wrought scrap iron cross-heads and crank-shafts. The Engines being manufactured by us in large 
quantities, we are enabled to offer them at prices much below those of other first-class houses doing miscellaneous work. (K467) 


FOR THE SATISFACTION OF THOSE NOT ALREADY ACQUAINTED WITH OUR FIRM, WE APPEND BELOW A FEW FROM A MANY TESTIMONIALS RECENTLY COLLECTED. 


" tobery, Love-lane, Shadwell, London, August 16th, 1866. 
Gentlemen,—We feel much pleasure in informing you that the 20-horse Engine supplied to 
us by you in January, 1866, gives us every satisfaction. We shall be most happy to allow any of 
your intending purchasers in London to inspect this Engine.—Yours respectfully, 
REED, Lovucn, and Co. 
To Messrs. R., J., and E. Coup, Worsley Mesnes Ironworks, Wigan. 





Harlpole Colliery, near Carlow, Ireland, 3rd September, 1866. 
Messrs. R., J., and E. Coupr. 

Dear Sirs,-—I have much pleasure in stating that the 14-Horse Horizontal Engine you supplied 
me with January, 1865, is everything I could wish. I have it in a 45-yard pit, pumping and 
wining. It has never gone out of order, and only consumes 8 cwt. of coal in twenty-four hours. 
I could not say too much in praise of it.—Yours very truly, BenJ. B. EDGE. 


Sir Thomas’s Building Ironfoundry, Liverpool, August 31st, 1866. 
Messrs. R., J., and E. Coupe, Worsley Mesnes Ironworks, Wigan. 

Gentiemen,--I have very much pleasure in being able to say that the Horizontal Engine 
{14-H.P.) I purchased from you some twelve years ago has given great satisfaction, and works 
quite up to my expectations. I have introduced several of my friends to you, who also speak well 
of the Engines and Machinery they have purchased from you.— Yours truly, 

WILLIAM BENNETT, Jun. 


Burslem, August 15, 1866. 
Messrs. R., J., and E. Couper. 

Gentlemen,—I have great pleasure in bearing testimony to the excellence of the ‘‘ Cornish 
Valve ” Condensing Engine—30in. bore of cylinder, and 5ft. stroke—placed here by you. We 
consider it perfect, both in efficiency and workmanship.—We are, Gentlemen, yours truly, 

Furlong Mill Co.—H. CLIive. 


Southport. 
Messrs. R., J., and E. Coupz, Worsley Mesnes Ironworks, Wigan. 

Gentlemen,—I have great pleasure in bearing testimony to the efficiency of the 20-H.P. 
Condensing Steam Engine you put down for me in March, 1864, and can with confidence 
recommend you to any party wanting one, trusting they may get as good an Engine as you 
supplied to me.—I am, Gentlemen, yours truly, THomas Barer. 


Gilerux Colliery Company, Limited, Maryport, August 28th, 1866, 
Messrs. R., J., and E. Coupe, Wigan. 

Gentlemen,--I have much pleasure in stating that the pair of Horizontal Winding Engines- - 
22in. diameter of cylinders, and 4ft. stroke—you have just erected for us work to our entire satis- 
faction. They possess ample power, and although we are drawing about 17 ewt. of coal each lift, 
and about fifty lifts per hour, from a depth of over 200 yards, they start with perfect ease. The 
workmanship appears to be very good, and ample strength where it is most required. We shall 
have much pleasure in recommending your Engines to any of our friends in this locality. You are 
at liberty to make use of this letter if you think proper.—I am, yours truly, WILLIAM MILLER. 


slackey Hurst Colliery, near St. Helen’s, 15th August, 1866, 
Messrs. R., J., and E. Coupe. 

Gentlemen,—The pair of 24in. Cylinder Engines, 5ft. stroke, with Cornish valves, you made 
and put up for me two years ago, have performed their duty in the most satisfactory manner, and 
have uad nothing done to them in any way since. They may be seen any working day. 

Yours respectfully, SAaML. STOCK. 

8. 8. thinks the wording used in the enclosed is sufficiently comprehensive to include all the 
qualities of the Engines. If any parties desire to see the various parts, the Engines will be shown 
with pleasure. — 





Chapel-street, Liverpool, August 15, 1866. 
Messrs. R., J., and E. Coupe. 
Gentlemen,—In answer to your inquiry we have much pleasure im saying the Engines you 
supplied us with, a 25-H.P. in 1860, and 40-H.P. in 1863, have given every satisfaction. 
Yours faithfully, GARNOCK, Brissy and Co 


Great Laxey Mining Company (Limited), Laxey, Isle of Man, September 4, 1866. 
Messrs. R., J., and E. CouPE. 

Sirs,—I have great pleasure in stating that the 40-H.P. Engine, 24in. cylinder and 4ft. 
stroke, we purchased from you more than two years ago, for the use of these mines, has in every 
way given great satisfaction.—Yours truly, R. Rowk, Manager. 

Cinderford, Newnham, Staffordshire. 
The pair of 26in. cylindered and 4ft. stroke Engines you erected for us in 1864 are working 
perfectly well and satisfactorily. 
For Messrs. THE GREAT WESTERN DEEP Coat Company (Limited), 





(K467) Hy, HENDERSON. 
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HENRY BAYLEY, SON, & CO., 


ENGINEERS, 
ALBION IRONWORKS, MILES PLATTING, MANCHESTER 


MANUFACTURERS OF 


STEAM HAMMERS, 


Sturgeon’s Patent, from } cwt. to 25 tons. 

The only Steam Hammer which accomplishes the ““ DEAD BLOW ” self-acting, at the same time adjusting itself to all the 
variations in the thickness of the forging; will also give every variety of blow, self-acting or by hand, from the light cushioned 
blow to the “Dead Blow,” and can be used as an ordinary hand-worked hammer without altering the setting of the gear, all the 
movements being controlled by one handle. 





MILI GEARING AND SHAFTING, 


Fitted with ‘‘Remiy and Marri’s Patent Self-lubricating Bearings,” insuring an immense saving in oil, waste, and power. No 
drippers required, as there is no escape for the oil. Shafting on this principle will run for several months with once oiling. These 
Bearings are applicable to any Horizontal Shafting or Bearing, dispensing entirely with theuse of brass steps, and only require to be 
known to become universally adopted. Some thousands of these Bearings are now at work. ‘Testimonials will be forwarded on 


STEAM ENGINES, 


HORIZONTAL, VERTICAL, HIGH AND LOW PRESSURES, 


ENGINEERS’ TOOLS 


OF EVERY DESCRIPTION AND FIRST“CLASS QUALITY, 





MAKERS OF 


BO. 
ILERS, BRIDGES, WHEELS AND AXLES, BOLTS, NUTS, SPIKES, 

ROOFS, TANKS, SWITCHES AND CROSSINGS, RIVETS, ETC. 

HYDRAULIC PRESSES, TURNTABLES, CRANES, 3 — 


RAILWAY IRONWORK, WEIGHING MACHINES, BRASS AND IRON CASTINGS, 


AND EVERY DESCRIPTION OF RAILWAY, CONTRACTORS’, AND COLLIERY PLANT. 


MANCHESTER OFFICE, Mr. 8S. RIDEAL, 18, Hopwood Avenue, Exchange, Manchester. (K1050) 


Gere 







No. 105.—Wharf Crane No. 73.—Portable Steam Crane. No. 123.—Steam sip Crane. 
INTERNATIONAL = gusses 

EXHIBITION, 4, 
LONDON, 1862. ! 


PRIZE MEDAL AWARDED, 


For ‘Practical Utility and \o& 
Good Workmanship,” to : 


FORREST & BARR. 


PORT-DUNDAS ENGINE WORKS, GLASGOW, 


MAKERS OF 

CRANES AND HOISTING 

. MACHINERY ; 

ea = STEAM ENGINES; 

- WOOD WORKING 
MACHINERY, &c. 


Patent Safety Derrick Crane. 



















No. 64—Circular Saw Bench. 













f___£" 








No 95.—Vertical Saw Frame. No. 47.—Horizontal Condensing Steam Engine. No. 52.—Portable Steam Engine, showing a few of its applications. 


LONDON OFFICE, 25, MILK STREET. (K1061) 











Xii THE ENGINEER. Aprit 5, 1867, 


DRAWN STEEL CYLINDERS, 


Condensing Tubes, Telescopic Rifle Tubes, Gun Barrels, Pump & Piston Rods, Shafting. 


THE HYDRAULIC TUBE DRAWING AND STEEL ORDNANCE COMPANY, LIMITED. 


ARE PREPARED TO MANUFACTURE 


DRAWN STEEL TUBES FOR ALL PURPOSES REQUIRING STRENGTH & LIGHTNESS. 
No. 14, WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N. catss1) 











- CHAPLIN’S PATENT PORTABLE ‘STEAM ENGINES AND BOILERS. 


PRIZE MEDAL INTERNATIONAL EXHIBITION, 1862. 





SratTionary ENGINE. PortaB_E Holst. * STreamM Cuaxe. " Cowrnacton’s LocoMOTIVE. Gide ENGINES. Surpe’s Enarne. 


From 1 to 30-Horse Power. 1 to 30-Horse Power. 30 Cwt. to 20 Tons. 6 to 27-Horse Power. 6 to 27-Horse Power. Winding, Cooking, and Distilling. 
No uiiding Required. With or without Jib. For Wharf or Rail, For Steep Inclines and Quick Curves, Light and Heavy. Passed for Half Water. 


* THESE CRANES WERE SELECTED BY H. M. COMMISSIONERS TO RECEIVE AXD SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION. 


From the Strength, Simplicity, and Ccmpactness of these Engines, they are extensively used for General Purposes, and also in situations where Steam Engines of the ordinary construction cannot be applied. 


ALEXANDER CHAPLIN AND CO., PATENTEES AND SOLE MANUFACTURERS, 
Cranstonhill Engine Works, GLASGOW. London Office and Workshops, 19, Cornwall-road, LONDON, 8S. 


ENGINES OF EACH CLASS KEPT IN STOCK FOR SALE OR HIRE, AND ALL OUR MANUFACTURES GUARANTEED AS TO E he ICIENCY, MATERIAL, & WORKMANSHIP, 


Parties are Cautioned against Using or Purchasing Imitations or Infringements of these Patent Manufactures. i 1720 


HOWARDS SAFETY STEAM BOILER. 


PATENTED JANUARY 23, 1866; JULY 10, 1866; and JANUARY 11, £867. 




















AMONG THE ADVANTAGES OF THE ABOVE BOILER, THE FOLLOWING MAY BE ENUMERATED: 


Safety—No Risk of Explosion. | ing to the chimney indicates 200 deg. lower | active circulation is kept up in every part of 
| temperature than with the Cornish boiler. ‘the boiler. Water containing « large percen- 
'tage of lime may be used in the new Boilers 
iw ithout producing incrustation or deposit. 


The new Boiler is built up of wrought iron | 

tubes, the bursting pressure of each of which| High-pressure Superheated Steam. 
is at least 2000 lb. per square inch, and the! The upper parts of the tubes forming the| 
whole of the steam pipes and connections are | steam space or reservoir, being exposed to the) Simplicity of Parts and Durability. 
tested to a pressure of 500 1b. In the very) radiated heat of the heating chamber, the| No joint or bolt is exposed to the action of the 
unlikely event of the bursting of a single | steam may be super! heated to any desired | fire, and it has no rivets ov seams in its cor- 
tube no dangerous accident could ensue. | degree, and Pri iming, an almost incurable! struction. The tubes are so arranged and 
Economy of Fuel. evil, is entirely obviated. | fitted that cach is free to expand and contract, 


. > , | “ > tak yxamined, and replace: 
In getting up steam to the working pres- Circulation of the Water. ap og a iso cemaieiats eae 
sure, only about one-fifth of the coal is re-| Each tube has within it an internal one, 
quired that is consumed by the ordinary | rising up through the water space, dividing Portability and Economy of Space. 
Cornish boiler; for instance, in a 40-horse 'the water into annular and central columns.) The new Boiler can be packed in a very 
boiler steam can be raised to 80 Ib. pressure | The current of heated gases impinging upon | small compass for exportation, and can be 
in twenty minutes with 2 ewt. of coal, the | the tubes, causes the water in the outer spaces | |transported on bad roads or through moun- 
actual consumption being only $4 Ib. A| | to rise to the top, and flow down to the bottom | tainous districts; when fixed it occupies con- 


Gauntlett’s Pyrometer placed i in the fluc lead- | of the inner tubes ; in consequence, a most siderably less space than a Cornish boiler. 


Three Boilers of 40-horse power cach can be seen in operation, and Prices and Particulars obtained, as well as Terms for Licenses to 
Manufacture, on Application to— 


JAMES AND FRED’ HOWARD, 
BRITANNIA ITRONWORKS, 


BEDFORD. an 
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CENTRIFUGAL & OTHER PUMPS 


FOR ANY LIFT 


OR 


QUANTITY. 


The above shows a Steam Engine and Centrifugal Pump, complete, on one frame, eapable of raising 140,000 gallons per hour to a height of 25ft. Price, £150. 


Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’ Governors, 
Schiele’s Ship Ventilators, Platt and Schielée’s Mine Ventilators, Schiele’s Gas 
Variable Expansion Gear, Centrifugal Pumps, Patent Couplings, Cotton Gins, &e. &e. 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 


xhausters, 


(K.1398) 








‘THE NEW PATENT INJECTOR, 


Sipe ELevation, 











SPECIFICATION. 

This Injector is a steam pump constructed on a principle entirely new and of great 
simplicity. The crank shaft and fly-wheel are of small size, and the slide valve is 
worked inside the steam chest by means of a steel crank and friction roller, thus 
dispensing with eccentric, rod, and straps. All the working parts are made of steel, 
hardened and polished. The cylinder and Pump are in one casting, and bored through- 
eut, the body of the Pump as well as the stuffing-box. The pump-ram is of the best 
gun-metal, being cast in one piece with the piston and piston-rod, and fitted accurately 
to the bored body of the Pump, thus ensuring a nearly perfect vacuum in Pumping. The 
stufling-box glands are also of gun-metal polished. The valves and boxes are of the 
best gun-metal, the valves being of the spherical description, the covers fitted with 
brass cages, and the joints faced metal to metal. The slide valve is of hard bell-metal, 
The steam chest, with cylinder end, is in one piece, and may be removed without 
disturbing either steam or exhaust pipes. The whole Engine may be taken to pieces 
and put together under steam in fifteen minutes, without disturbing any pipes whatever. 


PRICES, DELIVERED IN LONDON: 





























| Approximate gallons thrown per 
Approx. | hour. 
Size. Ram. | Stroke. a. At 100 At 150 At 200 Price. 

| supplied. revolutions revolutions revolutions 

per minute.|per minute. |per minute. 
No. 4 1din| 3in. 15 115 172 | £30 | £10 10s. 
5| 1k | 8 22 180 270 | 360 | £12 12s. 
6 14 | 4 30 240 360 480 £14 14s, 
7 24 | 4 40 345 517 | 690 £17 = Os. 
8 24 | 5} 55 475 712 950 £19 10s. 
9) 24 | 53 75 585 877 1170 £22 10s. 
10 | 23 | 63 90 720 1080 1440 £25 10s. 
11 | 22 | 63 110 870 1305 1740 £28 10s. 
12 | 23? | 8 120 1030 | 1545 | 2060 £31 10s. 

Terms: Nett Caso on DELIVERY. 
All guaranteed to work efficiently, and any one failing to give entire satisfaction may be at once 


returned. 


FOR FEEDING BOILERS AND RAISING WATER FOR OTHER PURPOSES. 





pact Front ELEVATION. 


Tuts Insecror will force water at or under a temperature of 212 deg. Fahr. It will draw water 15ft., or, by using one size 
larger than required for forcing the quantity, it will draw from a depth of 30ft. It will work with a pressure of steam of 15 lb. per 
square inch ; to work at a lower pressure the next larger size must be used, which is made with a reduced ram. 

This instrument will not become incrusted through forcing bad water, and it will force semi-fluids. Any unskilled labourer may 


work it, and after starting it requires no attention. 


may be used without harm to the engine. 
Larger sizes and special pumps for throwing water into tanks, or for use as fire engines, can be made in a few days, 
Undernoted are a few of the firms who have employed these Injectors :— 


Messrs. Jas. Cross and Co., St. Helens. 


The ordinary speed of working is 150 revolutions per minute, but higher speeds 


Messrs. the Brymbo Co., Brymbo Ironworks, Wrexham. 


J. and G. Rennie, London. »  . Garrett and Sons, Leiston Works, Suffolk. 
Walpole, Webb, and Bewley, Dublin. ,, Sandycroft Foundry and Engine Works Co., 
Easton, Amos, and Sons, London. Hawarden, Chester. 
Jas. Taylor and Co., Birkenhead. » 2. and W. Hawthorn, Newcastle. 
Leather and Co., Sheffield. | »  W. Gilbertson and Co., Pontardawe Tin Plate 
B. Conway and Co., Pontnewydd Tin Plate Works, Swansea. 

Works, Newport. », Dailey and Leetham, Hull. 
Andrew Leslie and Co., Hebburn, Gateshead. Bridgewater Trustees, Runcorn. 


Riches and Watts, Norwich. George Lungley, Esq., Southampton. 
H. B. Froom and Co., St. Petersburg. 
Mercer and Evans, Park-lane Collieries, Wigan. 


Earl Vane, Rainton Colliery, Fence Houses. 


A CIRCULAR, WITH FULL EXPLANATION AND COMPARISONS, WILL BE SENT ON APPLICATION. 


BROWN, WILSON, & CO., 


80, CANNON STREET, E.C.; AND VAUXHALL IRONWORKS, LONDON, S. ons 
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| NOTICE. 
LIFTS & HOISTS, pppiication oF JUCKES’ SMOKE-CONSUMING FURNACES 








FOR WAREHOUSES, HOTELS, HO HOSPITALS, BANKS, &o. TO INTERNALLY-FIRED BOILERS. 
- DAVID HART, 
BUNNETT T AND Co. ENGINEER, MILLWRICHT; AND  IRONFOUNDER, 
(LIMITED), NORTH MB rete eaten AND WENLOCK FOUNDRY, 
0, QUEEN ST,, nd, ixp NEW CROSS WORKS, WENLOCK ROAD, CITY ROAD, N.; 
LONDON, “ DEPTFORD, AND WHITECHAPEL IRONWORKS, 





244, Whitechapel Road, London, E. 

Sole Manufacturer and adapter of the JUCKES’ FURNACE to the inside of the tubes (single or double) of Cornish and other 
internally-fired Steam Boilers. This arrangement entirely obviates the necessity of any alteration to the brickwork of boilers 
already fixed, thereby saving much time and expense. One of these furnaces may be seen daily at work at Wenlock 
_ Foundry as above.—Also Manufacturer of the 


JUCKES’ FURNACE AS ORDINARILY APPLIED TO STEAM BOILERS, 
BREWING COPPERS, REVERBERATORY FURNACES, BAKERS’ OVENS, &. 

SOLE MANUFACTURER OF STANLEY'S PATENT WEICHING MACHINES WITHOUT LOOSE WEICHTS, 

AGENT FOR THE SUPPLY AND FIXING OF GIFFARD’S PATENT INJECTOR. 


ALL DESCRIPTIONS OF CRANES FOR HAND OR STEAM POWER. 
CASTINGS OF ALL SORTS, SAND OR LOAM. _(K 1511) 


_ ORIGINAL MANUFACTURERS AND PATENTEES. 




















































gh | <3 f] Haas DIRECT- ACTING BL AST ENGINES, 
ll a cr BY CLARIDGE, NORTH, AND CO., 





BILSTON. 


See “ENGINEER” for October 12th and 19th. (K555) 








THOMAS ASTBURY & SON, 


ENGINEERS, IRONFOUNDERS, 


AND MANUFACTURERS OF 


“ORDNANGE TO HER MAJESTY’S AND FOREIGN COVERNMENTS, 
| SMETHWICK FOUNDRY, NEAR BIRMINGHAM. 


si | (ESTABLISHED, 1840.) 
||@UNS, SMOOTH BORE AND RIFLED, IN STEEL, BRASS, WROUGHT AND CAST IRON. 


STEAM ENCINES OF ALL SIZES, WITH BOILERS AND FITTINGS COMPLETE. 
MACHINERY FOR MILLS, FORGES, AND IRONWORKS, 


From Plans of the most Modern and Improved Arrangement. 


CHILLED AND GRAIN ROLLS, OIL STILLS, RETORTS AND CHEMICAL PANS, 


AND ALL CASTINGS REQUIRING A SUPERIOR QUALITY OF METAL. 


CONTRACTORS’ & BUILDERS’ CASTINGS, WROUGHT AND CAST IRON BRIDGES, TANKS, onan &. 


7 a THOMAS WARDEN, ate r 














GM, LIONEL STREET, BIRMINGHAM. 
PRON, STEEL, & GENERAL MERCHANT 


MANUFACTURER OF 











EVERY DESCRIPTION OF RAILWAY MATERIALS = 


WAGON IRONWORK. (K1351) 




































































One Self-acting Double-geared Slide, Surfacing, and Screw ie Brake Lathe, 14in. centres ; movable bed, to open out_and 
‘ close with screw 4ft. Will take in from centre to bottom of brake 5ft. diameter ; loose bed, 23ft. long. 
Two ditto, ditto, Slide. 
One strong Treble- geared Wheel Lathe, with two driving heads, capable of turning two wheels 4ft. 3in. diameter when 
keyed on their axles. 
Twenty-three 1lin. centre Lathes, with gaps, Slide and Surfacing, and Slide, Surfacing, and Screw-cutting, with beds varying 
from 12ft. to 24ft. long. 
Thirteen 9in. ditto, with beds varying from 8ft. to 27ft. long. 
Nine 6hin. ditto, with beds from 6ft. to 12ft. long. 
One Self-acting Planing Machine, to plane 10ft. co by 3ft. wide by 3ft. high. 
One Self-acting Planing Machine, to plane 6ft. long by 2ft. 9in. wide, and 2ft. 2in. high. 
Three strong Planing Machines, to plane 7ft. long, 2ft. wide, and 2ft. 5in. high, 
Two Self-acting Slotting Machines, 9in. stroke, 
One Wheel-cutting Machine. 
Four Punching and Shearing Machines, for }in., }in., and Zin. plates. 
} | Also Bench, Wall, and Pillar Drills, Parallel Vice, Slide-rests, and every other description of —— Tools. 
Se ee The whole of the above Tools are of the most modern construction, and ve ry superior in workmanship 
BUNNETY’S PATEN > i 
prevent NETT "3 om rd SAFETY APPARATUS = that on Late provides | Price Lists and Drawings post-free on application to (K1512) 
with this improvement may be used for raising Passengers without fear of | 
accident, Aili existing Lifts may he fittea with this apparatus at a small | H HIND CENTRAL WORKS NOTTINGHAM 
cost. (K ° 9 3 . 


1157) 
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me ae CENTRIFUGAL & OTHER PUMPS 











FOR ANY LIFT 


OR 


QUANTITY. 


The above shows a Steam Engine and Centrifugal Pump, complete, on one frame, capable of raising 140,000 gallons per hour to a height of 25ft. Price, £150. 


Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Patent Couplings, Cotton Gins, &c. &c. iia 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 








THE NEW PATENT INJECTOR, 


FOR FEEDING BOILERS AND RAISING WATER FOR OTHER PURPOSES. 


SPECIFICATION. 

This Injector is a steam pump constructed on a principle entirely new and of great 
simplicity. The crank shaft and fly-wheel are of small size, and the slide valve is 
worked inside the steam chest by means of a steel crank and friction roller, thus 
dispensing with eccentric, rod, and straps. All the working parts are made of steel, 
hardened and polished. The cylinder and Pump are in one, casting, and bored through- 
out, the body of the Pump as well as the stuffing-box. The pump-ram is of the best 
gun-metal, being cast in one piece with the piston and piston-rod, and fitted accurately 
to the bored body of the Pump, thus ensuring a nearly perfect vacuum in Pumping. The 
stufling-box glands are also of gun-metal polished. The valves and boxes are of the 
best gun-metal, the valves being of the spherical description, the covers fitted with 
brass cages, and the joints faced metal to metal. The slide valve is of hard bell-metal. 
The steam chest, with cylinder end, is in one piece, and may be removed without 
disturbing either steam or exhaust pipes. The whole Engine may be taken to pieces 
and put together under steam in fifteen minutes, without disturbing any pipes whatever. 


PRICES, DELIVERED IN LONDON: 


| Approximate gallons thrown per 


























| Approx. | hour. 
Size. Ram. | Stroke. nd At 100 At 150 At 200 Price. 
| supplied. revolutions |revolutions irevolutions| 
per minute,|per minute. |per minute. 

No. 4 d}in.) in. 15 115 172 | £30 | £10 10s. 
5. i 3 22 180 270 | 360 £12 12s, 
6| lf 4 30 240 360 | 480 £14 14s. 
7| 2] 4 40 | 345 517 | 690 £17 0s. 
8; 2 | 3 55 | 475 | 712 950 £19 10s. 
9 2) | 5) 75 | 585 | 877 | 1170 | £22 10s. 

10, 23 | 63 90 720 | 1080 | 1440 £25 10s. 
11 | 23 | 63 110 870 | 1305 | 1740 £28 10s. 
12 23 | 8 120 1030 | 1545 2060 £31 10s. 








Terms: Nerr Cash on DELIVERY. 
All guaranteed to work efficiently, and any one failing to give entire satisfaction may be at once 
returned. Front ELEVATION. 





Sipe ELEVATION. 

Tuis Insector will force water at or under a temperature of 212 deg. Fahr. It will draw water 15ft., or, by using one size 
larger than required for forcing the quantity, it will draw from a depth of 30ft. It will work with a pressure of steam of ‘15 Ib. per 
square inch ; to work at a lower pressure the next larger size must be used, which is made with a reduced ram. 

This instrument will not become incrusted through forcing bad water, and it will force semi-fluids. Any unskilled labourer may 
work it, and after starting it requires no attention. The ordinary speed of working is 150 revolutions per minute, but higher speeds 
may be used without harm to the engine. 

Larger sizes and spécial pumps for throwing water into tanks, or for use as fire engines, can be made in a few days. 

Undernoted are a few of the firms who have employed these Injectors :— 


Messrs. Jas. Cross and Co., St. Helens. Messrs. the Brymbo Co., Brymbo Ironworks, Wrexham. 
,, 3. and G. Rennie, London. » RR. Garrett and Sons, Leiston Works, Suffolk. 
. | Walpole, Webb, and Bewley, Dublin. »,  Sandycroft Foundry and Engine Works Co., 
., | Easton, Amos, and Sons, London. Hawarden, Chester. 
» Taylor and Co., Birkenhead. »  R. and W. Hawthorn, Newcastle. 
,, Leather and Co., Sheffield. »,  W. Gilbertson and Co., Pontardawe Tin Plate 
» DB. Conway and Co., Pontnewydd Tin Plate Works, Swansea. 
Works, N ewport. 55 Bailey and Leetham, Hull. 
,, Andrew Leslie and Co., Hebburn, Gateshead. Bridgewater Trustees, Runcorn. 
» Riches and Watts, Norwich. | George Lungley, Esq., Southampton. 
H. B. Froom and Co., St. Petersburg. Earl Vane, Rainton Colliery, Fence Houses. 


Mercer and Evans, Park-lane Collieries , Wigan. 
A CIRCULAR, WITH FULL EXPLANATION AND COMPARISONS, WILL BE SENT ON APPLICATION. 


BROWN, WILSON, & CO., 


80, CANNON STREET, E.C.; AND VAUXHALL " [RONWORES, "LONDON, S. as Saas 
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TANGYE BROTHERS, BIRMINGHAM, © 
SOLE MAKERS OF WESTONS PATENT DIFFERENTIAL PULLEY BLOCKS. 
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PORTABLE CRANE 


NCYE’S PATENT 
BIRMINCHAM. 









Ee u) 
HARDCASTLE’S PATENTED 
IMPROVEMENT 
On Weston’s Block enables them 
to be used at either quick or slow 

speeds. 















HYDRAULIC 






OIL PRESS. 
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TENT 
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HYDRAULIC 
PUNCHING BEAR, SHEARING MACHINE, AND LIFTING JACK, 


















TRAVERSING SCREW JACK. 
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No 6, HYDRAULIC BOILER PROVER. 


London House—TANGYE BROS. & HOLMAN.—Offices and Warehouse, 10, Laurence Pountney Lane, EC. «oo: 
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LONDON: FRIDAY EVENING, JUNE 28, 


1867. 


SHEET 


Unstam 
PRICE Pastemped. $4 7a. 








pritish, Workmen’s Visit to the 


EXHIBITION.—For the convenience of British 

xinen # HALL, of MEETING has been established in the 
Workinetic of the British Section of the Exhibition Building, 
free mn production of their 


e admit 
to which they * rly signed of 


or weekly tickets, or of the card pro 


(Op porto Gas Company.—The Leases 
for the 1 ay ly of Gas aeries <prret owing to the death 
of the | . Mathven, Esq.» the Company is desirous of 
CONTRAC ine with any suitable person or public company 
for the private and pe a ee, of GAS in the City of 
Oporto for the term o: en years, inning on the Ist of 
October next, and will resaive TENDERS within sixty days 
from the present date. The terms of the Contract may 

seen at No. 72, Rua do Breyner, ge an private pe 
of the Director, > the 20th inst., necessary par. 

ticulars — tained. The came ‘Director is appointed 
to receive all Soe duly sealed, and which shall be opened 
on the day next following the expiration of the sixty days 
above eas viz., the 12th August, in the presence of 





excursion ¢ 
“ ibitor, manufacture’ yman, and municipal or 
any eanthority of the United Kin mie 
Information of all ki nomapepes, , are provided 
i ote Soalned i de Hal othe Exhibition. 
p 
workshops can be HENRY COLE, 
Executive Commissioner. 
Paris, 17th June, 18€7, K1922 
Patent Buckled Plates, 


Mallet’s 


for Bridges, Flooring, and other purposes.—WHE REAS, 


» ascertained that his Patent Buckled Plates 
te Pay baw manufactured and sold without his 
cemee,_ ICE is HEREBY GIVEN that Legal Proceed- 


qwill be forthwith taken against al! persons or firms so 
ingwufacturing without the express license of the patentee ; 
= Legal Proceedin ° yo me be adopted for the Recovery 
of Damages from me purchasing and using ouch 
Tucked Plates +4 Poptaln from unlicensed maker 
Terms license may be [> from vend ‘amber aoe ERT 
., F.R.S., 7, Westminster am bers, S. 

MALLET, CE "HENRY JOHNS 

Solicitor for “the Patentee. 
47, Lincoln’s-inn-fields, W.C. K1962 


ursuant to an Order of the High 
COURT of CHANCERY, made in the matter of the 
Estate of Jacob Snider. the younger, and in a cause Snider v. 
Snider.—The CREDITORS of JAC OB SNIDER, the younger, 
jate of Una Villas, Oxford r <ilburn. in the county of 
Middlesex, who died in or about "the month of October, 1866, 
are, on or before the 2nd day of qa 1867, to send by 
ust, prepaid, to Messieurs Howard, Dollman, ad Lowther, 
of 141, Fenchurch-street, in the city of London, the Solicitors 
or the Defendant, John Vanghan Snider, the Administrator of 
the deceased, their christian and surnames. addresses and 
descriptions, the full particulars of their LAIMS, a state- 
ment of their accounts, and the nature of the securities (if 
any) _— by them ; er in default thereof they will be peremp- 
toril cluded from the benefit of the said Order. Every 
creditor Sao ing any security is to produce the same before 
the Vice-Chancellor Malins at his Chambers, situated at 3, 
Sione-balldings, Lincoln’s-inn, in the county of Middlesex, on 
the ¢ rt of November, 1807, a yelve o’clock at noon, 
ty a, appointed for ‘adjdicating on the claims. 
being ‘his isth day of Jun 
A. BUCKLEY, Chief Clerk. 


HOWARD, nob Be and LOWTHER, 141, 
Fenchurch-street, London, Defendant's 
Solicitors. P3480 


he Great Indian Peninsula Rail- 


WAY COMPANY.—This Company desires to engage 
the SERVICES of a Gentleman, properly qualified as LOCO- 
MOTIVE SUPERINTENDENT upon their railway in Bom- 
bay; the system at present open comprising 850 miles, to be 
progressively extended to about 1300 miles. — Application, 
stating salary required, past and present occupation, and age, 
with names of referees, to be made to the undersigned before 
We , the 3rd July proximo. 

THOS. R. WATT, 


“Compan 's Offices, 
3, New  — rest, London, Ec. Secretary. 


June I4th, 1867. K 1942 
The Great Northern Railway 
Company.—CONTRACT for SLEEPERS.—The directors 
are pre; to receive Tenders for the supply of 50,000 
Kectangular Sleepers, measuring 8ft. llin. by 10in. by 5in., 
11,000 to be delivered at King’s Cross and 39,000 at Boston. 
Parties to Tender may obtain the specification 
and form of Tender (on which Form only Tenders will be 
received), at this Office, on or after Monday, the Ist July. 
Tenders sealed up and marked “Tenders for Sleepers,” 
must be lodged at this Office, before Eleven o'clock on 
Monday, the : Jaly. 
The Directors do not bind themselves to accept the 
lowest or any ae. 
By Order. 
H ENRY OAKLEY, Secretary. 
Secretary’s Office, King’s Crovs Station, 
London, 2ist June, 1867. K1955 


Te Ironmasters and Others.— 
GREAT NORTHERN RALLWAY.—CONTRACTS for 
PERMANENT WAY MA Loy nag yA a are pre- 
pared to receive TENDERS for the SUPPLY ¢ 

2500 tons of Double-headed Iron Rails of the foue section, 

130 tons of wrought iron Fish-plates, and 

1500 tons of cast iron Chairs ; also 

600 tons of steel Rails. 

Persons disposed to Tender may obtain Specifications — 
Forms of Tender (on which Forms only Tenders will 
received), at this Office, on or alter Monday, the Ist July. 

Tenders, sealed up and marked “* Tenders for Rails and 
Fish-plates, Chairs, or Steel Kails,” as the case may be, must 
be lodged at GeCiee before Eleven o'clock a.m. on Monday, 
the 8th daly, } 

N.B.—The Directors do not bind themselves to accept the 
lowest or any Tender. 

By Order, 
HENRY OAKLEY, Secretary. 
Secretary's Office, King’s Cross Station, 
London, 2ist June, 1867. 


sf EXTENSION OF TIME. 


Tez Engineers.— Borough of Ports- 


UTH.—The Drainage Committee appointed by the 
Town © Coa of the Borough of Portsmouth, acting as the 
* Local Goverament Board,” are desirous of receiving 
TENDERS from competent persons for Constructing Erecting, 
Compleiing, a Setting to Wy ork TWO 8 STEAM E NGLNES, 
with Boilers, Pw mre. and all other apparatus camenatin, tor 
the of Lifting Sewage at their proposed Works at 
Eastney, in the Borough of Portsmouth. 
Lithographed Drawings, together with Specification and 
form of Tender (to be filled up by the party tendering) ma 
on application to Mr, J. E, Greatorex, the Boroug 
Engineer, Landport Hall, Aruncel-street, on payment of 
Three Guineas, which will be repaid on the return of the 
same, and receipt of a bona fide tender. 
Sealed Tenders, endorsed ** Tender for Engines,” to be 
delivered to Mr. S. J. Elliott, the Clerk to the Local Govern- 
mnt Board, Sereunouth, on or befure Four o'clock on the 11th 
oo July nex! 
— do mot bind themselves to accept the lowest or 
any Tender. 
By Order, 


s. "J. ELLIOTT, 
Clerk to the noes, 














K1956 





June 20th, 1867. 


Sale of Guns, Shot, Shell, and 


ORDNANCE STORES—Biakely Ordnance emeony 
(Limited), East Greenwich, and Gravel-lane, Southwark, 
dune 2ist, 1867.—The Official Liquidator of the Blakely 
Ordnance ‘Company (Limited), acting under the authority of 
the Court of Chancery, is ready to receive TENDERS for the 
PURCHASE (in one lot) of the whole of the manufactured 
and partly manufactured stock of this Company, consisting of 
guns, shot and shell, and ordnance stores. Particulars of the 
stock, showing the places where it now lies, and authori 
inspect same, together with forms of Tender and condi 
of purchase, and atte 

lic. 





other information required, may be 
obtained upon ation at the offices of Messrs. ice, 
Holyland, and Ghochouse, at 13, Gresham-street, London, 
E.C., between the hours of 10 and 4, on and after the 25th day 
of June instant. A deposit of £10 per cent. must be paid 
within a week after the acceptance of the Tender, and the 
residue of the purchase-money be paid in cash within three 
months afterwards, and before removal of any of the stock. 
Tenders, endorsed in the left-hand corner, “Tender for 
Kiakely Ordnance Company’s Stock,” are to be sent to 
Messrs. Price, Holy! Ay ane Waterhouse, Accountants, at 13, 
Giesham-stree C., before or on the ist day of 
August next. e ftielal ar deter does not hold himself 
to accept the lowest or Wik. BO oer tender. 


LAND 
Kiss9 On yicial Liquidator. 





} 
| 





His E lle he Chairman of the Board of a Committee 
already pom for the purpose, as well as of any of the 
parties tendering, re their proxies. 
FRANCISCO PINTO DE MIRANDA, 
Oporto, 12th June, 1867. Director. 
P3481 


eis for lronwork and Gas 


APPARATA.—The Directors of the Preston Gas Com- 
any are pri a ared to receive TENDERS for the Retort 
Srouthplecse, — and other Pipes, Hydraulic Mains, 
Furnace Doors, &c., required for 210 Retorts. 
E = for Scrubbers, Condensers, and a set of Four large 
Pu 

Plans and Specifications may be seen on and after Thurs- 
day. the 27th instant, at the office of the undersigned. 

enders, addressed to the Directors of the Preston Gas 

co. and endorsed “Tender for Gas Apparata,” must be 

delivered not later than aenuntey, the 13th day of July next. 

HENRY GREEN, Engineer. 
195) 





Preston, June 20th, 1867. 


S tow- on-the-W old, 1867.— 


WATERWORKS.—The Committee of Vestry, acting 
as Sewer Authority for the parish of Stow-on-the-Wold are 
prepared to receive TEN DERS for the following Works :— 

Contract No, 1.—The Erection and Finishing of a Water 
Tower, Engine, Boiler-house, and Chimney ; the Excavation, 
Laying, and Jointing of Cast Iron Socket Pipes, anc the 
providing and fixing of Sluice Valves, Fire Plugs, 

CONTRACT No. 2.—The providing and fixing of a c ‘ast Iron 
Service Keservoir; the Erection, Completion, and Setting to 
Work of two Steam Engines of 4-horse power, with two sets 
of Deep-well Pumps, Suction, Rising, and Delivery Mains, 
and other Works connected therewith. 

Plans, Drawings, and Specifications may be seen at the 
Offiees of Mr. Francis, the Vestry Clerk, Stow-on-the-Wold ; 
and any further information ea on application to Mr. 
W. McLandsborough, Assoc. Inst. C.E.,the Sewer Authority’s 
Consulting Engineer, Cheltenbam. 

Tenders, with the names of the sureties, to be delivered to 
Mr. kK. G. FRANCIS, Clerk to the Sewer Authority, Stow- 
on-the-Wold, unde T cover, properly endorsed, on or before 
the 13th of July y, 186; 

The Committee do ‘not bind themselves to accept the lowest 
or any Tender. 


Stow ~on-the-Wold, 19th June, 1867. 
N orth Lincolnshire Agricultural 
SHOW.—To Engineers and Steam Cultivators.—Parties 
wishing to SHOW their STEAM CULTIVATORS at boners) 
during the meeting of the North Lincolnshire Agricultural 
Society at Barton, may be accommodated with Land for the 
purpose, or a contract would be entered into for the break: 


at above 40 acres of land near the town.—Apply to W. 
PDDIE- Exq., Barton-on-Humber. P3491 


Royal Agricultural Society of 


ENGLAND, Bury St. Edmunds Meeting, 1867. 
See STAND 194 (Model Sheds) for first-class Steam Pres- 
sure, Vacuum, and Hydraulic GAUGES. Kiss 








K1932 











AB Experienced Millwright and 


Engineer P open to an ENGAGEMENT as S FOREMAN, 
either at home or on the Continent. Has a thorough know- 
~ of the different branches. Testimonials good.— ress 
3495, Engineer Office, 163, Strand, London, W.C. 


A n Experienced Practical Engineer 
and ari (34) desires an APPOINTMENT as 
FOREMA to the t of men and 
tools used 4 the different branches of a General Shop and 
Foundry where the making and repairing of stationary and 
portable steam engines, and machinery for flour, paper, and 
powder mills, breweries, mines, blast furnaces, waterworks, 
turbines, water-wheels, pumps, builders’ and contractors’ 
pt agricultural and aye jebbing work is carried on. 
estimonials good.—Address to P3496, Engineer Cae. Ka! 
Strand, London, W.C. 


| e-engagement, soon, Wanted = 
an Engineer. Several years practical experience. A 

good draughtsman —. , P3520, Engineer Office, 

Strand, London, W.C. P3520. 


(‘ivil Engineer or Draughtsman.— _— 
eden a Gertleman who is a good Mechanical 


ply, if 
x "ha 


Add 
P3495 














Draughtsman, and who can advance £150 capital.—A) 
personally, between | and 2, to CUTHBERTSON -_ 
Old Broad-street, London, E.C 


ase Wanted, one — 
has been eee ay | » make fair drawings of iron 


.— Apply, J letter, .» Care of Messrs. Whitehead 
Morris, Stationers, Feneh hurch -street. P3515 





S 


Te Agricultural Engineers and 


Others.— Wanted, a thorough practical Millwright 
and Engineer, a SITU YrtoN as WORKING FOREMAN, or 
take charge of any kind of Machinery. Satisfactory references 
given.—Address, H. D., 6, Pembroke-road, Kilburn, a. 
3497 








Te Engineers.—The Advertiser 


seeks an ccmmmoae ASSISTANT-MANAGER, 
or to take charge of a Depot, either at home or abroad. Isa 
=, business man, has excellent testimonials, 
moderate. — Address, P3489, Engineer Office, 163, 
Strand, London, W.C. P3489 


> : 
To Contractors, Engineers, and 

Others.—For SALE, a powerful TRACTION ENGINE, 
with Tender and Train of Seven Ay 30-horse power ; 
capable of drawing 40 to 50 tons average joes iad 
to Mr. JOHN HARBOTTLE. |, 1, Alderman’ 's Wal 








o Ironworks Managers.-- Wanted, 


in an Ironworks where plates chiefly are made, 
experienced and energetic MANAGER. Must ~ 
conversant with all the details of stock-taking, &c., 
as the manufacture of plates.—Address to K1911, 
Office, 163, Strand, London, wc. Ki91! 


o Manufacturers of Machinery, 


0 
T pateens bath wee, Pawey Plant, &c.—An Engineer of ex- 
Mechanical and Civil Branches of the 
Pereaton, —¥ reputed in London, and with excellent foreign 
private connections, inguist, and member of more than 
scientific body is emiirely free from engagements and SEEKS 
an APPOINTMENT as General Manager for a Com or 
rivate firm.—W. B. A., Atkinson and Co., Law Stamenera, 
uality-court, C hancery-lane. 








A Vacancy in an Engineer’s 
Office occurs at present for a Young Gudimen requir- 
ing PRACTICE and INSTRUCTION as an IMPROVER 
Address, M. E., care of Messrs. E. and F. N. Spon, a, 
Charing Cross. Kis4i 


A Gentleman, C.E. and M.E., 


now Managing Partner in a +9 Engineering Works, 
will shortly be open to an ENGAGEMENT. Has a first-class 
connection, and could introduce £3000.—Address to ie 
Engineer Office, 163, Strand, London, W.C Creal 


Af Civil Engineer in Good Practice | 


leasant part of o bd ag of Engianc near the sea 
has a yh SANCY for a PUPIL. No premium required | 
beyond a ahaoaal of 100 guineas for board, ‘tery no and | 








- tuition. Articles to be signed for a term, not less 

an three years, but the pupil may be removed during the 
fret y ear if desirable without claim to articles—Address to 
1792, Engineer Office, 163, Strand, London. K1792 


"lA Marine Engineer, having served 


nearly five years at sea, requires a SITUATION either 
afloat or ashore. First-class testimonials of character and 








| 


Address, A., care of C. 


Wanted, by the Advertiser, an 

ENGAGEMENT as CONTRACTOR'S ENGINEER 
or otherwise. Has had six years’ practical experience on 
railways, &c.; is thoroughly acquainted with surveying in 
every branch. * Good testimonials.—Address, C.E., 43, North 
Parade, Grantham, K1857__ 


W anted, a Re-engagement by a 
good Mechanical Draughtsman. Town or country.— 
Biddle, Esq., Charing Cross Hopi 








5 ° 

VV anted, by an Experienced 

hand, a SITUATION as Working Engineer, to take 

charge of one or more engines; has hi ven years expe- 

rience with pumps at alarge colliery. First-class reference 
can be given.—Address, P3504, Engineer Office, 163, — 
>3504 


London, W.C. 
\ Janted, for Permanent Employ- 

MENT, Pre MACHINE FITTERS, on Agricultural 
Implements in general, but mowing and reaping machines 
especially.—State where last engaged, ae, and wages Te- 





Partner Wanted, in an Engineer- 


ING Establishment, te take an active part in the 
management. Capital vequiess about £5000. The fullest in- 
vestigation will be allowe No communication will receive 
attention unless from principals, whose name and address 
must be given.—Address to 1751, Engineer Office, 163, Strand, 
London, W.C. K1751 


New First-Class Horizontal Steam 


ENGINES, any of which can be delivered in a few davs. 





Two Sin. cyld., join. stroke. Two i0in. cyid., 20in. stroke 
One 6jin. do. I4in. do. One i4in. do. in. 0. 
One 8in. >. i. — One isin. do. 36in. do. 


Can be poplies 1 
Apply to oN WITHINSHA 
Broad-street, Birmingham. 


New Bright-Turned Shafting, 


from lin. to Sin. diameter, with or without couplings; 
also Pulleys, angers, &c., sui upon the shortest notice. 
Price Lists upon application H. HIND, Central Works, 
Nottingham. Ki75 


FPist-class Second-hand Hori- 


ZONTAL ENGINE, isin. cylinder, 22in. stroke, with or 
without Link ee 


gear at an extra charge. 


and Co., Engineers, &c 
(K176) 








motion, with f pump and fly- 





woeeis. 6 bular — es up - 100 Ib. pressure, 

with mounti to new. Price £160 

for thet tote we comer yi "TON washten- unde hey yne. K1477 
eldless Cast Steel Tires, for 


Engines, Casttagne, and Wagons.—ROWAN - co. 
Atlas Works, Glasgow K 1288 


yn Sale, a Tank Locomotive.— 


Cyaaters, l4iin. by 22in. stroke ; six wheels, four coupled, 

ft. diamete: This engine is equal to new —May be seen at 

GARDINER and MACKINTOSH’S, Engineers, Hew C ross, 
1798 


n Sale, Second Hand, a Portable 
ENGINE, 25-horse power; a Turbine Water-wheel, 
20-bhorse power ; a Lathe, 7ft. bed and 7in. centres.—Apply to 
M. A., Box 28, Post-office, Sheffield. KI9IS 
1Vin. 


or Sale, a New Screw- 


cutting GAP LATHE, bed 16ft. Will bore or turn 3ft. 
wheels ; ase, of wheels, “overheat motion, leather beits, 
&c. Has been in use about Also a Second-hand 
pan pm | ae en MACHINE, in back -gear, rising 
-_ radiatin, r belts, Will be SOLD cheap. 
SLATE Eaher-strect, Westminster. P3464 


Fr Sale, Twenty Broad Gauge 


by AL WAGONS to carry 10 tons. a 15it.; width, 
3 wh t. d ameter, with cast 

obtained from Mr: 

NEAL, 15, Potato Westminster. Kio 


For Sale, One Second-hand Rivet 


AKING MACHINE.— \pely to to as one J. Galloway 
and oan Knot Mill Ironworks, Ki928 


Fer Sale, a Bargain, Two Brick- 

ge ~ Two - Pugging Mills, One 6-H.P. 

ae, O e and — 

10-H.P. Vertical 2 Mul titubular Boile mone @H.P. Vertical 

Engine and Boiler, com; wie to CHARLES POWIS 
and CO., Encineers, 51, Gracechurch-street, E.C. K1670 


Fe Bale, 2, Combined High- 


i ENGINE; Cylinder hein, 
diameter 15in. = — h ce end boiler and mounting 
complete. 28 0} ‘worked a short time, therefore is in 
— working order, and well arranged in all parts.—For 

. apply to W. AFFLECK, Prospect rem 
Swindon, Wilts. Ks 


Fer Sale, an 8-Horse Power 
oe agg in good condition, by Aveling 
and Porte 1863, and for threshing only.— 
Apply to fo NALDER and NALDER (Limited), alow iron. 
“9 


works, Wantage, 
~ T © 

Fer Sale, Two 4-H.P. Vertical 

PUMPING’ and WINDING ENGINES, nearly new, 

suitable for mak: — or other shafts.—Apply to E. G., 
17, High-street, Cardiff. Kig9i0 


Fer Sale, Cheap,a 15-ton Foundry 


CRANE. 3) tons Crane Ladle ; Cupola 4ft. 6in. diameter 
with 30in. Schiele’s Patent Fan, and a 4ft. 6in. Blacking Mill. 
—Apply, JOHN REDGATE, Albion Foundry, Nottingham. 

13486 




















Horizontal One 




















quired, to W. 0" NEILL, ricultural I Pp y 
K1966 





ae. ne A., 21, Arthur-street, Old Kent mood, 
P3519. 

A = Engineer wants a Situa- 

TION as DRAUGHTSMAN or Assistant Manager.— 
Address, S., 6, Tempest Hey, Liverpool. K1975. 


A Gentleman who has successfully | #234 


conducted a flour mill over a long series of years, and 

is practically conversant with the trade in all its branches, 

has also had considerable pence in the — of flour 

mill machinery, will be OP toon ENGAGEMENT early 

= a autumn. a. -4 8, P3503, Engineer bas e. _— 
tran 





and | dry, Athy, Ireland. 


Wanted, Additional Capital of 








fer Sale, the English Patent of 


HERTEL'S BRICK MACHIN ERY, which has received 





about £10,000, for the purpose of extending blished 
Locomotive Works.—Address, J. H., care of Messrs. Langley 
and Gibbon, Solicitors, 32, Great James-street, a “Tow, 
London, 


Wanted, a Managing Partner in 


an Engineering, Millwright, and Ironfoundry Busi- 
ness.—The premises and district are well adapted for the 
re of agricultural implements. If an engineer 








Geutionin, accustomed to the 


successful t and contusting of the varied 
classes of workmen for heavy and light engineering 
uses, &c. &e., roiling ml for high-class work, and the manu- 
facture of chain cal anchors, &c. . OFFERS his 
SERVICES as Confidential Practical Manager. The highest 
certificates of ability and verance, moral integrity and 
thorough business habits, —Address, VULCAN, care of 


Mr. Anderson, Stationer, 1s, “Hockley-hill, Birmingham. 
3503 


A Thoroughly Practical Ship- 


BUILDER and DRAUGHTSMAN, of fourteen years’ 
experience, will shortly be open to an ENG AGEMENT as 
MANAGER. Highest references.—Address, X. A., Jordan- 
street Foundry, Jordan-street, Liverpool. P3494 


gent.—A Gentleman, a Mecha- 


NICAL ENGINEER, who understands French, and 
who has been connected with an Indian railway, wishes to 
REPRESENT an Engineering firm in London. References 
to firms in — and elsewhere.—Address, H. C., 126, New 
Cross-road, S. P3006 


Ag gent Wanted.—Wanted, by a 


Sheffield house in the pos and Heavy Trade, an 
AGENT for London.—Address, X. Y. Z., care of Housekeeper, 
13, Sise-lane, E.C. P3499 


AS Draughtsman or Assistant- 


Bro in twelve years of good practice, with 
good references, speaks French _— well, desires a 
SITUATION. No objection to country or abroad.— 
Address, R. JUMP, Grafton-street, 9, Fitzroy- am 

3502 














could also introduce this branch of the trade he would be 
referred. Capital required, £500 to £1000.—Address, 1914, 
Engineer Office, 163, Strand, London, W.C. Kigl4 


anted, a Partner.—A Gentle- 


MAN having a thorough practical knowledge of the 
Manufacture of Iron and Steel in all its sean, 5 is anxious 
to meet with a PARTNER who can command from £7,000 to 
£8,000, The Advertiser has a large and — connection 
in the above-mentioned lucrative trade, and is in a position, 
owing to his great practical knowledge, the Tesult of thirty 
years’ experience, to conduct an establishment with the 
greatest economy, and to ensure handsome profits. Unex- 

can T -—Address to 337, i. 
Oftice, 163, Strand, London, (K337) 


Wanted, to Purchase 100 or 200 


TONS of OLD RAILS, delivered in Birmingham or 
Wolverhampton, for cutting SO Pedic. stating a and 
cc P3488 














and at the Exhibition, Prussian 
. Bourry, 80, Rue Taitbout, Paris. 
Kis 972 


Fer Sale, the Lease and Plant of 


an rE and IRONFOUNDING BUSINESS 
in br 3 eet e pre are on the water side 
in a sph — and consist of foundry, smith’s shop, 
fitting a A oes shop, good —_ and seven- 
roomed dweiling-! and stock at a valuation. 
Plenty of vappt A nene ind Apply to K., Movers. “rhomt son and 
Son, 283, W ORTHCOTT in repiy omitted to 
send his Ad 4 13as 


ror Sale, by Private Treaty, T 


or three first-class BRICK-MAKING MACHINES, 

by Clayton, and by Porter, Hinds, and Co.; the Portable 
Engunes for driving the same, of 14, 16, 18, and 20-horse pow 
by various eminent makers. Several Pug ills, and other 

brick-making plant. Also several Portable Engines by the 
first makers, trom 8 to 20-horse roars i. three or four 
Steam Cranes of various sizes. Also 0 20-holse power 
Stationary Horizontal Engines, with Cornish Bowers ; and 

several Portable and Fixed Engines, fitted with reversing 
gear and winding apparatus, suitable for a small colliery or 
railway works. The whole of the above are in first-class 
working order, having been purchased new two years ago, 
and may be seen at work.—For price and partic ulars a pply to 

2. S ee Midland Railway Works, wane -hill. 
1225 


———— pat 9 Cc. 














particulars, to HORTON an Dudie 
a Good 


anted to Purchase, 
Second-hand 30-horse power HORIZONT AL ENGINE. 
Also for Sale a first-class Non-self-acting SAW BENCH, 
for 36in. saw.—Address, J. R., 345, Kingsland-road, N. P3508 


Wanted about 4000 yards of 


Second-hand TRAM RAILS, about 35 |b. to the yard. 
—Add — FISHER, Shipping Agent, Barrow-in- 
Furness, cashire, stating price delivered f.o.b., at any 
shipping port. K1957 





To be Sold, a New First-class 


Double-flued CORNISH BOILER, 2¢4ft. long, 6f. éin. 
diameter, flues 2ft. 6in. diameter.-- For further particulars and 
wee address to K1960, Engineer Office, 163, Strand, London, 

J K 1960 


Scrap Iron (Wrought and Cast) 


ED for Exportation. Cash on Deiivery. ane 
MOSS ISAAcs Phenix Iron Wharf, Bankside, santog 








Partnership in an Established 


Works of an Ironfounder, Engineer, Boilermaker, and 
Smith’s Business. Are the only works in a seaport town of 
30,000. Trade a monopoly, and chiefly Govern- 





n Experienced ‘Tinman and}? 
an a wants pp ; has been ten years in 2 
First-class ~  E - dress, W. S., 18, St. John’ sestreet, 
Reading. P350 








ment. From £3000 to £4090 will purchase a half share. 
rare ©) poctanity for a business man. Not entirely necessary 
erstand the business if he could take the office duties. 
The chief object is a as —— is A = — it new. 
Every particular given, and refere need 
apply: ly.—Address, 1912, Engineer Omice, 163, Strand, dondon, 





A ca 


New Cornish Boiler to be Sold, 


21ft. long, 5ft. diameter ; flue 2ft. 6in. diameter. Adam- 
Adelp 


a pply to ROUTLEL IGE and ee me 
Several Good Second-hand 





|-street, Salford, Manchester. 
ines; also new and second-hand 


Portabl mn ents ; be 
had oa Hire ile ith Gption o r Stographs and full 
particulars, I, W. BOULTON, Ashton-under- K1430 
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ee 
CEATHER MACHINE, BANDS,[ 
FIRE BUC By H 
WEBB AND SON, y Her Majesty's 
TANNERS, CURRIERS, LEATHER MERCHANTS, &., 


STOWMARKET, SUFFOLK, HENRY POOLEY. AND SON, 


Have been awarded Prize Medals at the International Exhibition, London, ATENTEES AND 80LE MAKERS OF 
862 ; Usmburg, 1863; Cologne, 1865; Stettin, 1865. Commended at the 


Ro; ral Agricultural Show, Plymouth, 1865, (11408) POOLEY’ = WEIGHING MACHINES, 














: FOR ALL COMMERCIAL, MANUFACTURING, RAILWAY, AND. MINING USES. 
P ATEN T SQUARE- EDGE | FELT ADAPTED TO THE STANDARDS OF ALL NATIONS, 
y iN FO POOL; 89, FLEET STREET, LONDON, E.C.; WELLINGTON STREET, a 
—— pee ines bi hg lente” = = eee COMMERCIAL’ STREET, NEWPORT, MONMOUTH; FENNELL STREET, MANOME neste oa 


SIDDAL ROAD, DERBY. 


MESSRS. JOHN WHITE & CO. |The Prize Medals of the Great Exhibitions 1851 and 1862 have been Awardeq 


Make the article superior to all other kinds hitherto supplied, aA FOR THESB MACHINES (B14) 
and at a lower price. ——— a 


aie FOWLER’S PATENT CLIP,.PULLEY. 


BOMBAY STREET, BLUE ANCHOR ROAD THE BEST MEDIUM FOR CONVEYING POWER BY MEANS OF WIRE ROPE. 

















BERMONDSEY, LONDON. ventdbads Clip Pulleys may be seen in daily operation, and priced Catalogues obtained, at the works of 
BETTER CLASSES OF BAR IRON AND FORCINCS. JOHN FOWLER & CO., LEEDS, 
THE CRAMOND IRON COMPANY, | MANUFACTURERS OF STEAM PLOUGHS, TRACTION AND PORTABLE ENGINES, PUMPS, &. 
Works at Cramond, near Edinburgh.— Established 1751. LONDON OFFICE, 71, CORNHILL, E.¢C, x 
ENGINEER BARS EQU AL TO BFST YORKSHIRE —— ——————— ee... | 
AT A MUCH LOWER PRICE 









ponte A | CRAMOND 3 BARS. : LAMBERT | BROS., 
‘7gings con ° ine Forgings, Shafts, Cranks . Also » q - — f f . ; ; 
Meese it | LP HA TUBE & FITTING WORKS 


FIRST-CLASS REFERENCES AS TO QUALITY. —(K333) 
BOILER TUBES. [HYDRAULIC TUBES. 
OWEN’S PATENT , WALSALL. ' 


SLUICE VALVES, HYDRANTS, LARGE STOP AND DRAW-OFF COCKS, 
WHEEL, TIRE, & AXLE 
































SAFETY VALVES, PUMPS, &c. (Ks63) 
COMPANY (LIMITED) = |—————— 
(LATE WILLIAM OWEN), ‘TO “ARCHITECTS & BUILDERS, RAILWAY con’ TRACTORS, &c 
MANUFACTURER OF 
RAILWAY WHEEL, TIRE, AND AXLE | WROUGHT IRON GIRDERS, ROLLED WROUGHT IRON FLITCH PLATES, 
, ’ DESIGNED AND GUARANTEED AS TO STRENGTH. AND VARIOUS SECTIONS OF 
ROTHERHAM, YORKSHIRE, WROUGHT AND CAST TRON ROLLED GIRDERS AND JOISTS, ALL SIZES 
Manufacturers of RAILWAY BRIDGE BUILDER; SHEETS, BARS, L AND T IRON. 
OWEN’S PATENT SOLID WROUCHT IRON WHEELS, costed gp Bag Lory Ages phe CONTRACTORS’ PLANT, RAILS, 
Bessemer & Crucible Cast Steel | TANKS IN WROUGHT & CAST IRON, WAGON IRONWORK, 
ENGINE, TENDER, AND CARRIAGE TIRES, Re Boiler and General Smiths’ Work. PEDESTALS, &&., 4ND EARTH WAGONS 
; esta EVERY DESCRIPTION OF BUILDERS’ CASTINGS. . COMPLETE, 
re poh —— CAST IRON RAILWAY CHAIRS, WROUGHT CHAIR-SPIKES, FISH-BOLTS, AND RAILWAY STORES. 
PATENT AXLES. MATTHEW T. SHAW, 141, CANNON STREET, LONDON BRIDGE, E.C. 
ALSO SOLE MANUFACTURERS IN ENGLAND OF An Hydranlic Press for proving Girders on Hire. Orders requiring Despatch and Punctuality can be executed In a few days. (K 1060) 











ARBEL’S STAMPED WROUGHT IRON WHEELS. 

____AND ELSDON’S PATENT WOOD WHEELS. (K922) HERS ST OURBRID GE 

a vanssvr avo vacvou] WOOD BROT ; 
SZ AUGES. 


MANUFACTURERS OF 
BOURDON AND SINGLE AND DOUBLE 


prathnaeats CHAIN CABLES, ANCHORS, SHORT LINK, FLAT AND ROUND iRON 


Manufactured by W. C. and K. DEWIT, PIT, INCLINE, AND CRANE CHAINS ; ; 


Each the best of its kind, VERY SUPERIOR 

















toany English made instrament, having, tn CRAB WINCHES, PULLEY AND SNATCH BLOCKS, SCREW AND LIFTING JACKS, i 
Favs Ganges” at consiserabiy iower press. | SHOVELS, ANVILS, VICES, PICKS, HAMMERS, NAILS, RAILWAY & MINING TOOLS. 
Ireland— FORGINGS, FIRE BRICKS, AND CLAY. ; 
— DIXON, SQUIRE, & CO. IRONFOUNDERS, IRON AND STEEL MEROHANTS,. | 
e 11, ADAM ST., ADELPHI LONDON, W.C., STORES hy ene IVERPOOL. LONDON. 
ain Sei: tee Marte cette. _WORKS—STOURBRIDGE, CHESTER, AND CARDIFF. cee | 
(K1861) — << —__—__—_—_— se 


, APPLEBY BROTHERS, 
a EMERSON STREET, SOUTHWARK, 
; LONDON, S.=., 


And at the PARIS EXHIBITION, Class 52 (No. 1), opposite 
the Grand Entrance ; also in the English Boiler House. 


Makers and Patentees of Steam, Hydraulic, and 
Hand Cranes, Derricks, Ship’ s Winches, Hoists, 
Travellers, and all kinds of Lifting Machinery. 


@)! PATENT 
= STEAM PUMPS OR DONKEY ENCINES. 


BAKER'S PATENT ANTI-INGRUSTATOR 


APPARATUS FOR THE 
Removal and Prevention of Scale in Steam Boilers. 


@KITSON & CO., AIREDALE FOUNDRY, LEEDS, Licensees. 


This entirely novel apparatus, which has had such a remarkable success in the United States of America, renders a f 
boiler self-cleaning. It is placed in the steam space, is easily fixed, never gets out of order, and will last as long as the . 
boiler itself. By the aciion of this apparatus Scale of any thickness and from any kind of water is gradually and surely ps 
detached trom the boiler plates, flues, and tubes, which are afterwards kept perfectly clean, without the slightest injury to = 

the metals of which they are composed. When applied to a new boiler it entirely prevents the formation of Scale. 
These Pumps are cheap, durable, and extremely 


For prices, prospectus, and testimonials, apply to the works direct or to the 
simple; the working parts and valves are of hard see : 


gun-metal, and hz ardene d cast steel. May be fixed LA ___ eee pine: 114, FENCHURCH STREET, LONDON, E. Oh K1873 
vertically or horizontally, and applicable for lifting = : 
and forcing hot liquors. Every pump is tested in 


\ i steam before being sent out. (K1628) 
ss)  NEILSON BROTHE 
on PY 7 ie Poe ee 


Dia. of ram. I}in.} 2in. | - Qin. | 2jin. | 3in. Shin. | 34in. | 4in. 


in | oo ee oe ENGINEERS AND TOOL- MAKERS, 
Approximate’ j5 | 95 | 40 | 50 | 80 | 95 130 | 150 | 230 ALBERT WORKS, GLASGOW. 


ae noel ae ase aes met ae a LAS. 
Messrs. KNOWLES & BUXTON, ALLEY’S PATENT RADIAL DRILLS, 3 
AS PER ILLUSTRATION. 


CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES 


tUK HOT BLAST FURNACES. 
















































































SE ea ae 





To be seen at work in the Paris Exhibition, Group 6, F 
Class 54 


———— 


ALLEY’S PATENT HORIZONTAL BORING MACHINES. 


> TER ee RIN 





, F § 

| ——- 7 ALLEY’S PATENT TUBE PLATE BORING APPARATUS, ‘ 

he Patent Tubuiar T ‘possesses — ‘ 

pf nc mca tages ool uyere po “ oases Groat ALLEY’S PATENT MULTIPLE DRILLING MACHINES | 
Sotrantion, however such thay snap ve tapers 00 te a gpmesecie Specially adapted for Girder Work, 


We repair them at belf the first cost, making them equal in size to new ones, 
all nates returning them carriage paid, 


No.1 Tuyere, !6in. long se oc oe cc ce ce co 288 each, 














_ ; » bag ” om 0s 20 ce ce oe co 328, ~ Mess:s. NENLSOS BROTHERS: recommend the above Tools as the Cheapest and most complete yet submitted to the notice of Engineers, Shipbuilders 

oO. 2 D. 9 os +e 08 ee oo os 368, mntractors, 

ae : * = = -: oo 08 of rd oo «co 405, es Special’ Makers of TOOLS generally for MARINE ENGINE MAKING and IRON SHIPBUILDING, and for LOCOMOTIVE WORKSHOPS; al 
me 4m, STEAM HAMMERS, HEAVY BORING, PLANING, SLOTTING, and other MACHINES for FORGE WORK, all of varioos sizes, as per 


Catalogue, to 
Delivered at Chesterdel Station, “perme, ‘Nets ‘Cash Quarterly. E56) | bad upon application,—London Agent, Mr, W, F. BLACK, Engineer, 27, Leadenhall-street, E.C, K1537 
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STEAM HAMMERS. 


p. & 8S. MASSEY, OPENSHAW CANAL IRONWORKS, MANCHESTER, 


f PATENT DOUBLE and SINGLE-ACTING STEAM HAMMERS of all sizes, from } ewt. 
Mak pe om sizes have our IMPROVED FRAMING, which is specially adapted for STEEL FORGINGS, and 2 one 


HAMMERS WORKED BY THE FOOT. 
Not requiring any separate driver, being controlled entirely by the foot of the smith, 
PATENT STEAM “OLIVERS,” FOR BOLT MAKING, &c. 


- ing all the advantages of the Foot Olivers, with the utmost ease and economy in working. Hammers m all ti 
Combining at work, and in course of construction, on the Setaniots of the » — ids ors 


WM. FURNESS AND CO., 


PATENTEES AND MANUFACTURERS OF 


EVERY DESCRIPTION OF WOOD - WORKING MACHINERY, 


SUITABLE FOR 
Shipbuilders, Builders, Contractors, Machinists, Cabinetmakers, &c. 
VIZ. :— 
sQUARING-UP & THICKNESSING MACHINES, PLANING, MOULDING, TENONING, MORTISING, 
SWEEP-CUTTING, AND SAWING MACHINES, &c. 


Prices and particulars of these celebrated Machines can be had on application to 


WM. FURNESS AND CO, 
GLOBE MACHINE WORKS, SIDNEY STREET EAST, LIVERPOOL. cis 


JOHN M°DOWALL & SONS, 


MAKERS OF WOOD-CUTTING MACHINERY, 
JOHNSTONE, NEAR GLASGOW, 


Invite the attention of Builders and others to their GENERAL JOINER, which combines all the 
good qualities of existing ch with impr . The table is a fixture on the top of 
framing, thus keeping always at the same height, while the spindle and morticing apparatus, 
attached to same slide, rises and falls as required. It takes in asaw of 24in. diameter, carries plane 
irons of 7in. broad, while moulding irons can be fixed on same block that carries the plane irons. 
It will mortice and bore up to Ijin. by |\0in. deep, A LAD CAN WORK THE MORTICING APPARATUS 
AND A JOINER THE MACHINE. It is fidently ded to do the work of fifteen men. 
Shipbuilders, Blockmakers, Piano Manufacturers, and Cabinet Makers, will find it the Cheapest 
and mest useful Machine they can purchase. Agent in London— 


ROBERT INNES, 
2, WALBROOK-BUILDINGS, CITY, E.C. 


ooo ~ 


























W‘DOWALL'S NEW GENERAL JOINER 











61175) 


PRIZE MEDALS AT STETTIN, COLOGNE, DUBLIN, AND VIENNA, FOR 
FIRST-CLASS WOOD-WORKING MACHINERY. 
CHARLES POWIS & CO.,, 


CYCLOPS WORKS, MILLWALL PIER CHARLES POWIS and Co. Contract for the 
LONDON, E. Supply and Erection of Steam Encrnes, Borers 


j and Complete Sets of Woop-WorkINc MacHINERY 
CITY OFFICES: 51, CRACECHURCH STREE T, and Contractors’ PLant of every description. 
Where all Inquiries are to be made . 
TAS 


(K856) 
eso: 
fr) ey 











= V4 


Bo mK > 
' e Ne ; 
3 on ay 


CHAK. S ruWiS aud CU. are exbubiting machinery in motion in the British Section, Paris Ext ; , 1 
m, exhibition, Group 6, Class 44; and 
will exhibit atthe Salisbury Agricultural Show in June; also at the Royal Agricultural Show, Bury St. Edmund's in July. 











THE ONLY PRIZE MEDAL GIVEN AT INTERNATIONAL EXHIBITION LONDON, 1862, FOR 
FIRST-CLASS WOOD-WORKING MACHINERY was Awarvep 10 


POWIS, JAMES, AND CO., 


SAW-MILL ENGINEERS, Ea 


VICTORIA WORKS, VINE STREET, YORK ROAD, 
LAMBETH, LONDON, 8. 














BALES @@ See our Spow Rooms for these and all kinds of Woop- 
Powis, JAMES, & Co.'s NEW REGrs- Workino Macurnes, Steam Enotes, &c., including our Patent _ ; : = 

remap teruoves story ened DiscFan Four-Currer MovLpiInc AnD PLANINa Macutne, New General _ NEW PATEs« . OMBINED END- 

. ng grea’ van over H , nar aa Saw aerenm LESS BAND & JIGGER SAW MA 

the Fan iowa Gtaarte te 7 rag po ant ee Rack CrrcutaR Saw Bencues ready for ¢uixe. by means of which, either 

which are, that they give a STRONGER mmediate delivery. the Endless Band or Up-and-Down 

—. Ce a .] rowss, thea ‘. our Stanp, Grove 6, Crass 54, British Section Saw can be used in the same Ma 

. yet produ oF MacHrnery IN Motion, P INIVERS 4 chine accord'ng to the nature o! 

(K321) TION » PARIS UNIVERSAL EXHIBI- work required. Patented in Great 

d Britain, France, and Belgium, &c 





PARIS EXHIBITION, Group 6, Class 54, No. 16. 


Machines for Moulding, Planing, Tenoning, Boring, Tongueing, Grooving, Rabbetting, and Sawirg, in 
Operation daily from noon to 4.30 p-m. “4 ‘ - 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 


THOMAS ROBINSON AND SON, 


SAW MILL ENGINEERS AND WOOD-CUTTING MACHINISES, 
ROCHDALE, NEAR MANCHESTER. 
LONDON OFFICE, 59, CANNON STREET, E.C. 


MANUFACTURERS OF 


TIMBER AND DEAL FRAMES, 
Planing and Moulding Machines, 
CIRCULAR SAW BENCHES, 
EVERY DESCRIPTION OF WOOD-WORKING MACHINERY, 


HIGH-PRESSURE, CONDENSING, AND COMPOUND STEAM ENGINES, 
STEAM BOILERS, SHAFTING, GEARING, &o, 








Complete sets of Machinery designed and arranged for Saw Mills, Planing and 
Moulding Mills, Builders, Contractors, Ship Builders, Carriage and Wagon Works, 
Railway Companies, Government Arsenals, Dockyards, &c. 

T. R. and Son invite intending Purchasers to visit their Works at Rochdale, where 


PRIZE MEDAL, 
INTERNATIONAL EXHIBITION, 1862, 


FOR 


“A SUPERIOR COLLECTION OF WOOD- 
WORKING MACHINERY,” 


WAS AWARDED TO 


8. WORSSAM « C0, 


SAW-MILL ENCINEERS, 


AND MAKERS OF 


MACHINES OF ALL KINDS FOR 
WORKING IN WOOD, 


KING’S ROAD, CHELSEA, 


LONDON, 








THE “GENERAL JOINER” 


This exceedingly useful machine was invented by S. W. & Co., 


and performs nearly all the various kinds of work usually done 
by hand in a Joiner’s Shop, such as Sawing, Planing, ani | hick- 
nessing, Mortising, Tenoning, Cross-cutting and Sqnar'ng-off, 
Grooving, Tonguing, Rabbetting, Moulding, Beadinz, Chamfering, 
Boring, Wedge-cutting, and many other operations. With a 
little practice any Joiner can work it, and wi h the aid of a man 


and a boy it will do the work of at least fifteen men. 


CAUTION.—The great reputation which the “ General 
Joiner” now enjoys, has caused many spurious imita- 
tions of it to be made by other Manufacturers, all of 
whom, however, have overlooked most of the details in 
its construction which are essential to its success. S. 
WORSSAM d Co., therefore, strongly advise those 
who think of purchasing a “ General Joiner, to see 
the Original Machine at work before purchasing any 
of the spurious copies. 


SAME. WORSSAM & CO’S 
IMPROVED SAW-SHARPENING MACHINE. 


This Machine Gulletts, Tops, and Bevels the teeth of Circular 
and Frame Saws so as not to require touching by a file. It is 
easily adjusted so as to produce any required form of tooth and 
effects a saving equal to 500 per cent. in wages and the total cost 
of the saw files used when sharpening by hand. 


S. WORSSAM AND CO., 


Beg to call particular attention to their 


IMPROVED MACHINES FOR SAWING, PLANING, 
AND MOULDING. 


IMPROVED LABOUR- SAVING MACHINES FOR 
JOINERS’ WORK. 


IMPROVED MACHINES FOR RAILWAY CARRIACE 
AND WACON BUILDING. 


MACHINES SPECIALLY ADAPTED FOR ENGINEERS 
PATTERN SHOPS. 


MACHINES FOR CABINET MAKERS. 
MACHINES FOR PIANOFORTE MAKERS. 
MACHINES FOR AGRICULTURAL MACHINE MAKERS 


MACHINES FOR SAWING AND PLANING STONE 
AND MARBLE. 


SAMUEL WORSSAM and CO. furnish plans and esti- 
mates of complete sets of Wood-working Machines for Saw Mills, 
or for Builders, Contractors, or Railway Carriage Builders’ 
Works, Arsenals, Dockyards, &c., and contract to supply, fit up, 
and start the whole, including Machines, Engines, Boilers, 
Shafting, Bands, Saws, Cutters, &c., for a certain fixed sum, 
including all items usually charged as extras. 

Illustrated Descriptive Catalogues, with full particulars of the 
above machines, sent free on application at the works, 


KING'S ROAD, CHELSEA, LONDON. 
PERIN'S PATENT 


//> FRENCH BAND SAW BLADES, 


SAMUEL WORSSAM AND CO., 


j Having Purchased of M. PERIN, of Paris, the sole right to 

import and sell his Band Saw Blades throughout the Uni:ed 
Kingdom, beg to announce that they are now in a position to 
f supply these saws from ygine to sin, in width, and up to ‘vit, 
in length. 

The vas tsuperiority of PERIN’S BAND SAWS over any others 
in point of finish, toughness, durability, and evenness of ten per, 
2 is now everywhere admitted. 

s §S. W. and Co. keep a large stock of all sizes, up to 2in. wide 
from which they can supply orders to any part of the United 
Kingdom, within twenty-four hours’ notice, 


For Price Lists, apply to 


S. WORSSAM AND CO., 
SAW MILL ENGINEERS, 
$04, King’s Road, Chelsea, 8.W 














completesets of Sawingand Wood-working Machinery may daily be seenin operation. 
(@il) 





(h1818) 








_iv 


THE ENGINEER. 


June 28, 1867, 
ee 








FJoftman’ s Patent Kiln, for Burning Bricks, 
aes Tiles, Pottery, Lime, Cement, and Ores at a saving of TWO- 
—— of the FUEL.—For particulars, and to sec it at Ay apply to 
H. CHAMBE , 3, St. John’s, Wakefield; or 
W EDEKIND, 2, Dunster-court, Mincing-lane, London, be. (K1155 


(Hontractors’ and Builders’ 12in. Level, 


lete, with mahog cenanbdiaetmtendiede 








as per P 


J. & W. E. ARCHBUTT, 
201, WESTMINSTER BRIDGE ROAD, LAMBETH 
(NEAR ASTLEY'S THBATRE), 


mamufseture the alieve} 


"The London Drawing Association, aot 
supplying Engineering, Mechanical, <A’ 

Drawing Designs, Maps, Plans, Tracings, Wood Engraving, Tlectrotyping.— — 
7, Duke-street, Adelphi, London. Enelose stamp for Prospectus. (€376) 


D=wings, Plans, Tracings, &c., executed 


disks eh cue, on mocerate terms, by 






















-s3 Dumpy Levels, Theo- 
—§ dolites, and every de- 


ments at equally low 
prices. Every article 
warranted. 
Illustratedp riced ea- 
talogues free on appli- 
cation. (K277) 





IRON MERCHANTS. 


SNOW HILL, 


BIRMINGHAM. 


One Minute’s walk from the Great Western Railway Station. 


BOOKS OF SECTIONS SUPPLIED ON APPLICATION 
Orders from S Stock | executed on ‘Teceipt. Kio! 


OTHER DESCRIPTIONS OF 


PUMPS 


FOR 


SHALLOW 


AND 


DEEP WELLS, 


ARE MANUFACTURED BY 


T. LAMBERT & SON, 


FOUNDERS & ENGINEERS 


LAMBERT’S 
DOUBLE BARREL PUMP, 


CRANK AND FLY WHEEL 
COMPLETE. 


PATENTEES OF THE 


HIGH-PRESSURE WATER 


AND 


STEAM VALVES. 
SHORT S8T., NEW CUT, 


LAMBETH. (B11). 














Letters Patent. 





MANUFACTURERS TO HER MAJESTY’S HON. BOARD 
OF WORKS. 


CLARK AND COMPANY, 


SOLE PATENTEES AND MANUFACTURERS OF 


SELF-COILING REVOLVING SHUTTERS, 


IN STEEL, IRON, & WOOD. 





“POR CLOSING SHOP FRONTS & PRIVATE HOUSES 


AND ESPECIALLY ADAPTED FOR 


GOODS SHED ENTRANCES, 
AS FITTED TO 
IPSWICH & HARWICH STATIONS, GREAT EASTERN 
.AILWAY, THE SOUTH-EASTERN RAILWAY, EAST 
ERN BENGAL RAILWAY, &c. &. 


LONDON—RATHBONE PLACE, OXFORD STREET. 
PA RIS—42, RUE NOTRE DAME DES VICTOIRES, 
MANCHESTER—4, MARKET STREET. 
GLASGOW —67, BUCHANAN STREET. 
DUBLIN—25, WESTMORELAND STREET. 


| ‘Le dnventors.-The Geperal Patent 


THORPE, (a ral and General | Dranghtsmen, 8, Quality: ~e Nom 

lane, W.C. M. and 1. are thoroughly p (P2639) 

[aventions—Mr. William , Brookes Patent 
tration Agent (25 years’ practice in pate ee, 

rah: my “ A Guide to Inventors” may be had 

Post on forwarding two postage ¢tamps.. 





[ventions Protected, by Patent or Tesi, 


TRATION, at aus and most eae t WAtD-on Sean free 
—. 0 Be 
iLetateed Cp.), 8 om Chanceiyaene, hee gem fF 


OTICE TO INVEN 
(fice for Patents of Tnvention, 4, Trafalgar- | ¥ 


inattss alee Charing-cross.—The “ Circular of as Bas may be had, 

gratis, as to the reduced and facility of protection for inventions under 
the new Patent Law for the United Kingdom, or Foreign Countries; and 
every information as to all patents granted from 1617 to the present time, by 
applying personally or by letter to Mesars. PRINCE and CO., Patent Oats 4, 
Trafalgar-square, Charing-cross. 5017) 


()ttice for Patents, London.—Messrs. Davies | 22% 


and HUNT (1, Serle-street, Lincoln’s-inn, London, mame A continue to 
procure BRITISH and FOREIGN PATENTS for I 


of Designs at most moderate charges. Intending eee should 
their * Handbook for I “a gratis, on application or by letter. 























{ 


ATIONAL SEREITIO®, een, 
and. Co.,- Rot herham Iron. 
ir LOCOMOTIVE y ENGINE, Tee 
*,* __ (Gan 
- tish 7 © Foreign Steam an; and 


Barges, Screw and Paddle Tugs, and every descr} 
tion of ieee on Lake Steamers of light draught, for SALE or rine” 
A. CANSH, 35, Bridge-street, Birkenhead, a Agent to 


(K470) 


r (Invented by 


EWBY begs to imform all interested 
operations that hé is prepared pe 
new ” EXBLOSIVE COMPOUND, which combines Power with 
nbver before known, The severest tests are invited, Par. 
K992 







Min ag. 0 
sure to 4 


ticulars post-free.—394, King William-street, City, London, E 





>nul 
¥ 5 is 
&) | Railwety,y) ang) 
2S.—Steam Plough Ropes, Made of 
~ en Rope ae ascot 
Strand Peacing, Sash Cord, &c. Flexible Steel and Iron Wire Ropes, specigy; 
~— to smail gear. WILKINS and WEATHERLY, 39, Wapping, [rnd 
hae FE _ Bam) 


Stun Boilers Made by William Wilson, 


poe Boller W6rks, Giasgow, on the most improved principles, for 

port, Alb maiie of the best waterial and workmanship, 

sa a a Sa tight pnder a high pressure, and — at any 
railway station or shipping port in the kingdem at moderate rates 











British and Foreign Patents—Mr. H. Ei 


MUKDOCH (successor to his iate father in a business of up 
ow — any eats aid b rt mal Services to INVE: 


‘OF by letter) at Ris Office 
oor Ps Potts, 7 7, Staple-inn, teal. (P3389) 
Inventors. — Messrs. Harris and Mills, 


Te 

builaings, Chane from CANE. § aco 

uildings, an 

business conneetéd sate Wd ule a, rz 
3. ? 


Colonies, and aft Foreign Countries. Provisional protection, 








(Limited), 7 & Eleat-street, Logdan (establithed $858), ob 
tor INVENTIONS, at fixed and moderate charges, and tranSacts all busi 
3 onnected with the licensing and sale of Patents, A Handbook gratis.— 
unusual facilities afforded. —CHARLES 8, BAKER, Secretary and eer. 





‘he Inventors’ Patent-right Association 
intel bP Rk. MEREDEN Lata AM, Bas pes age ones 4 
tiates, 
TS ed and (eee Re YY it TSS, iates 


pom upon Hvedtion. gratis.— , Managiige4 
Director, 21, Cockaper-ateest Charing-cross, ll _ (P3154) — 


Patent Office, 53, ee -lane. — Mr. 
CLARK, Practical Hadlner, gett aiken tr Baath og 


man, of Twenty-five years’ expe: 
mechanical inventions. — Circular of | information and plate wa 





requiring assistance in rete 
= oceans out 


tion free @m app! ~ 

sD. 5,92 > — 

pasenu, cob Mr.s Wilk’ ‘Pantphilet,; 
taining ‘. llinformation on British and Foreign Patents, and the Registra- 


tion of Designs. may be had gratis at ae | for ray Ona 
Buckingham-street, Adelphi, W.C. . , @i id 


atents.—Mr. Vaughan, F.C. S., Memb, of the 


Society of Arts, E pee Foreign, and Colonia: Patent so 54, wigh ties 


lane, W.C of, business gounec 
patent for Incintiene. “5: Preiisional “pratection, 6 to 8 GiseeLA Xd ie 
Inventors” free by —_ 

OQ @IL MANUFAOT URERS, P 

eorge Bennie —and Lo, * Mineral 0 
ENGINEERS and FOUNDERS, Kinning Park Foundry, Glasgow, 

Contract for the ERECTION of ENTIRE WO «KS for the manufacture of 
Crude and Refined Oils, or a. CASTINGS, UTENSILS, &c. These may 


apis ctae Rr rtameer pe by mises, Te Sea By Oe be 
ing peptasgee sc orreapondn please address ess in full, to 
from 


Malleable Iron Castings of Superior Quality’ 

ae > — Patentees, EDWARD LUCAS and 
80N, Dronfield Fi 
London, N. 














; MTOHAEL: SWAN, 1 Bensynicecris, St. Jona ew ope, 
chats dit the Sradks wih nabs pecagh attentica, Guo} 


Hey Hughes and Co., Falcon Works, 


Loughborough, having completed their New Works, are pote to 


5 8 paid tog of every description om very short notice., They wish 

to er attention of Colliery Prop and I to their Tank 
Locomotives on four and six wheels, made to suit any gauge » — and 
which i sell on DEFERRED PAYMENTS if desired. K115 1 


To En Engineers.—The “ Field” Tubes can be 
fitted to oe existing boilers. They will either effect a considerable 
saving in Fuel, or enable boilers now short of steam to keep full steam.—For 
price and particulars, apply to Mr. LEWIS OLRICK, Consulting Engineer, 27, 
Leadenhall-street, London. (K1531) 


Engineers.—The “ Field” Boiler is the 


0) 
T most economical Steam Boiler, both as to space, fuel, and price. It is 











SF ten 
as 












Syewarded post pastes on application. (a2) 
ae Hamiiais.e2O6ndie’s' Patent, Double. 
8 RS, from 3) cwt. to 25 ae for Smiths’ 
» and Rgssanigr St -y Des 


nch, Réssikh, neat and 
pl Iron and Engineering Works in Great 
dotth‘ Ubadke), 59; Gannon- -atreet, 

(£1870) 


ools ! Tools! !! Tools !!!—'Thomas homas Garside 


Governments, an 
ALLAN C. WY 
EC. 


’ Tool 7 
a . - yr pes ee hay AQ 
proc 
Punching, Shearing, ome, Screwing, ant Weel mle 
which they beg to direct especial attention. All workmanship 
rir ae 


fe e+ +++? 


fe Rito =a ompany.—Manu- 


yy vs eenac eens Wrought Iron Tubes anu Fittings, for Gas, 


Ae 4 Sars, Hydraulic and other Tubes 
hae 2 Offices, 23, Charlotte- mie Bu. 





pecan sc Kigal) 
yer" Wheat and; “Axle Company 
: ANUFACTURE 0 RA & abe: WAGoN, and cox. 


RACTORS’ WHEELS and AXLES, and other IRONWORK used in 
sraveTiON of RAILWAY ROLLING STOCK. 


AND WORKS 
TET UEC PETG HUTkdy SIRMINGHAM. 


Mier e toa te Wi agon in 
Deas CARRIAGES and WAGONS, 
KOU GE and WAGON WHEELS, AXLES, 


HAMMERED USEs, and HEAVY SMITHS’ WORK for ENGIN 

PBKASS and IRON FOUNDERS, MAKERS of PORTABLE FARM RAIL- 
WAYS, TURNTABLES, CROSSINGS, SWITCHES, &e.; AGRICULTURAL 
MACHINISTS, M ANUFACTURKERS of FIELD, ROAD, “and BARN IMPLE- 
MENTS, PATENT LORRY, CART, and C ARRIAGE WHEELS, with WOOD 
or IRON NAVES, REAPING MACHINES, CLOD CRUSHERS, CORN 


tas CT | webX@okks, BEVERLEY, YORKSHIRE. 


Pak ury Railway 
- pe —. Rug —Works: 
every description of 
PE yon y and Cast 7s nay Me and Wagon 
Hammered Uses and Heavy Smith Work for 
Roofing, pm Turntables, Water Columns, W; 





















Pumps, Traveling 
&e. ae 
lia 4 mn 8.W. (2076) 
“|p 7Dyne General Engineering Company 
LIMITED): 


MARINE AND OTHER ENGINES, WINCHES, BOILERS, 


.  IRQ% SHIPS GERS, BARGES, BRLDGES, 
Y SONS, asp DOGK GATES, 
*nAlsog ty bes: 2 f HY DRAGLIC: MACHLVERY. 


The Gompahy have régdy for Sdle—One Horizontal Engine, l4in. cylinder, 
2ft. 6in. stroke, with fly-wheél and feed pumps; Two Horizontal Engines, 
6in. coe ati 12in. — — +> wheel, &c.; One pair of Marine Screw 





reas & rt" rs joke Rte One ditto, two cylinders, 2iis. 
e Laver Logine, eylhider diameter, 
aa 4f. 
Prices and particulars can be obtained at the Works, St. - near 
Newcastle-npon-Tyue. 698) — 





The Boiler Insurance and Steam * Sr 


COMPANY, Limited (late Steam Boiler Aisurance Company). Esta- 
blished 1859. 
HEAD OFFIces—67, King-street, Manchester. 
BRANCH OFFICE—2, West Kegent-street, Glasgow. 
Chief Engineer and Manager—K. B. LON@RIDGE. 
a following important advantages are presented by this Company :— 
of the Boilers insured by officers of the en ge 





— adapted for Stationary, Portable, and Marine Engines. 
and full ulars may be obtained by applying to Mr. LEWIS OLRICK 
Consulting Engineer, 37, Leadenhalt-stiegt, 2oapten E-Ar. As ast 


Mathematical Instruments of the First 


Quality, at Moderate Prices, with many important improvements, Hlus 
trated Cataloue sent post free. 
W. #. STANLEY, Mathematical Instrument Manufacturer to the Govern- 
Ment,3 and 5, GRE AT TURNSTILE, HOLBORN, LONDON, W.C. 
Stanley’s Treatise on Mathematical ‘Drawing Instruments, 5s., post free. 
‘The book is original th throughout.” —ENGINEBER May 4th, Wee, _K1036_ 


otice.—'lo Engineers and Mertiiadd | 

W. MARTYN & CO.’S Noted High-pressure GREEN GAUGE GLASSES 
for Locomotives and other Steain Engines. A trial is respeetfwly soliciied 
Price List on application.—Manufactory, 61, Horcules-buildiugs, Lambeth, 8. 
(K1637) 


Notice to the Consumers of the Genuine 
SWEDISH DANNEMORA IRON (L) 


not oly at periodical intervals, but at any other time when necessary, the 
seeoure, as far as practicable, safety and economy 
in pork bw 


2. The risk taken by ot Company of all damage, otherwise than by fire, 
that may result from i of boiler or collapse of flues, whether to the 
eT to the susrounding property, up fo the full amount respectively 
insured. 

3. Entire responsibility as to the condition of boilers taken by the Company, 
wy, contracting for all repairs — by “ wear and tear.’ 

KA... pak omen ical insp of steam engines, and advice given 
the 7. and ecouomical production and use of steam. 
4 (K1130) 
> = ae. t * 


ranite.—The British Granite Company 

are prepared to register Ordera for Granite, RED and GREY, in any 

size or quantity, on application to the undersigned.—COLLINS, THOMSON, 
and Go., Agents, 29, Great St. Helen's, D.C. K1653 


° ‘ . J ~: 
(jranite Quarries, in Strath Fleet, Suther- 

land.—Extensive capable of yielding an unlimited supply of 
GREY GRANITE of the finest quality, in blocks of the largest size, will be 
opened up by the Sutherland Railway now in course of consiraction through 
this Strath. 














T beg to announee that I have this day entered into a Contract with Messrs. 
W. JESSOP and SONS, of Sheftiel’, for the whole Annual Make of the above 
Iron, which, in fature, will be Stamped | 


(L) LEUFSTA W. JESSOP AND SONS, 


and to which £ request the special attention of the frade. 
Leufsta, in Sweden, 29th April, 1867. 
CARL EMANUEL DE GEER, 
Proprietor. 





| gardens (J. 
| Strand, W.C. 


The harbours of Little Ferry, ia the county of Sutherland, and of Inver- 
gordon in the county of Ross, will be available for its shipment. 

Specimens of the granite may be seen at the following places:— 

LONDON.—The Metropolitan Board of Works Engineer’s Office, Spring 
W. Bazalgette, Esq., C.E.); Zhe Engineer Office, 163, 


LIVERPOOL.—The Dock Engineer's Office, (G. F. Lyster, Esq., C.E.) 

EDISBE kG A.—Colity Magkenzi, Esq., W.S., 125, Princes-street; North Bri- 
tish Adverttser Oftice 

GLASGOw.— North British Advert er Office. 

Communications to be addressed to Mr. JOSEPH PEACOCK, Golspie, N.B., 
Factor forthe proprietor, His , the Duke of Sutherland, K.G, 

Dun robin-ofticey Galsine, 3 M K1794 





W. Jessop and Sons, in referring to the | 
® above announcement, beg to inform consumers that the Genuine 


(L) LEUFSTA W. JESSOP AND SONS 


fron can only be obtained from them, and that they are prepared to oor | 
the Trade on liberal terms. 

At the same time, W. J. and S. wish to CAUTION Dealers in Foreign Irons 
against spurious imitations of the whole or any part of the genuine Brand, as 
W. J. and S. are resolved, in _ of infringement, to protect their own and 





BIRMINGHAM-—1, KING ALFRED'S PLACE, (K824) 


the Proprietor’s rights in the sam 
Park and Brightside Bteelworhs, SheMield, April, 1867. K1717 





/ Patent Hollow * -Packing.—The Great 


and peculiar advantages of this packing consist ‘n its remaining per- 
| fectly ame and is so constructed and applied that the pressure of the steam 
| itself makes the joint by entering the packing trom the cylinder; thus the 
| many objections to packing previously existing are effectually removed. 
ont India-rubber Sheet Washers, Valves, Springs, Hose, Glazed and 
Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas Bags, Air-proof 
| oie. or any description of india-rubber articles made to order. 
Price list or Circular, with full description of packing, to be had of the only 
| Manatnecmrers and Patentees of Hollow Steam Packing 
FOSTER and WILLIAMS, India-rubber Works, Cowper-etsest, ea 
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“GAS AND WATER PIPES. 
CLARIDGE, NORTH, AND CO, 


‘BILSTON. 


maid 
STER & ALLCARD, 
ENGINEERS RBROOK & J TOOL MAKERS, 


“ATPSPTWORES, SEF FIELD, 


HANUFAGTURERS. OF.,COMPLETE SETS OF HAND TOOLS, 


EERS, CONTRACTO ‘HOLLEKM AKERS, SMITAG, PLATELAYERS, TRON SHIPBUILDERS, 
PO ear ics mye COMPANIES, &. & (j 
nstant Stock of Ratchet Braces, Screw Stocks, Taps and Dies, Staple and Parallel Vices, Spanners, 

. OW ienshess Lathe Carriers, 4 eer Spindles, Surface Plates, Standard Gauges, Lifting and Traversing Jacks, 
of Pulley Blocks, Hammers, Drifts, Ro, Swageés, Swage Blocks, Mandrils, Hot and Cold Chisels, Fullers, 
carbo Screwing Stoops, rar agg Callipersy Squares, dc. &c,, and a general assortment of the various 


Js used in the above trades. 
999 » ; i : ‘ 
14, 14, 14,/21b., and upwards, 
One Shiling per Ib. i 


No. 24. No.25. No. 26. sepensera toes 3 


(K1913) 








Fl 
Hind Too 
E. & A’S NEW PATTERN 


soLID STEEL HAMMERS, 
WITH EXTRA STRONG EYES. 











asset orn ++ 


~~ KITTOE AND BROTHERHOOD, — 
MECHANICAL EN GINEERS, MILLWRIGHTS, 
AND GENERAL IRONFOUNDERS, 


MANUFACTURERS: OF “BREWERY & DISTILLERS’ PLANT, 


ETC. ETC, 


BG, ‘COMPTON STREET, LONDON, E.C. 


(K1899) 








HENRY BESSEMER & CO., 


SHEFFIELD. 


MANUFACTURERS OF 


SOLID WELDLESS CAST STEEL 
“TIRES, AND AXLES, 


FOR 
LOCOMOTIVE ENCINES, TENDERS, CARRIACES & WACONS. 
| FORGINGS IN SOFT CAST STEEL. 





aia ta 











CRAIG, HOGG, AND DAVIDSON, 


IRON. AND METAL MERCHANTS, 
Warehouses, 14 & 15, WHARF ROAD, CITY ROAD, LONDON. 





A large Town Stock of Rolled Tron Girders and Beam Iron, from 3in. to 12in. deep, 

varying from 12f¢. te 30ft.long.—Flitch Plates, from Sin. to 12in. wide, in lengths 

) from 12ft. to 30%.—Builders’ Hoops and Sash [ron.—Bar Iron to Sin. diameter. 
—Flat Bars to 12in. wide.—Boiler Plates, Sheets, and Chequered Floor Plates.— 

Annie: Tee, Channel, and Z Iron. —Hoops, Nail, and Slit Rods.—Convex, Hex- 
agon, Octagon, Half-roand, Oval, Triangular, and Fancy Iron.—Chimney Band, 


Boat Guard, Rivet Iron, &c.—Cast, Blister, Shear, and Spring Steel.— Bolts, Nuts, 
and Rivets.—Anvils, Vices, and Chains. —Galvanised and Corrug: ated Sheets, Kc. 


re PRICES AND SHEETS OF SECTIONS SENT ON APPLICATION. pital 


“Loe bolt pA = EH f OSA LSE sf 


THE PATENT GORLISS VALVE STEAM ENGINE. 


The Attention of Millers, Proprietors of Saw-mills, and others to whom First-class Steam 
ower is of importance, is called to the CORLISS ENGINE, which is now known and has been proved to be 

the most Economical in its Consumption of Fuel, and perfect as reg: ards its Re gularity of Motion. 
IT WILL BE FOUND TO POSSESS THE FOLLOWING ADVANTAGES:— 


Minimum cousumption of fuel. 











— 











High speed of piston. j 
Perfect regularity under various loads. 


Easy access to and inexpensive maintenance of all the working 


GUEST BROTHERS & CO., 
VICTORIA IRONFOUNDRY, WESTBROMWICH. 


ESTABLISHED 1854.—MANUFACTURERS OF 


SUPERIOR CHILLED & CRAINED ROLLS, ALL SIZES, 
AND OF MILL AND FORGE CASTINGS IN GENERAL, 
ALSO OF CLAY MILL ROLLS, INGOT MOULDS, SUGAR PANS, STEAM 
PIPES, AND TANK PLATES. 
Rolls turned for every description of !ron, Copper, or Brass, and Trains 
fitted up complete. (K1470) 


JAMES AITKEN & CO., 


ENGINEERS, 

| CRANSTONHILL & HILL STREET FOUNDRIES, 
GLASGOW ; 

ESTABLISHED FOR UPWARDS OF FIFTY YEARS; 
MANUFACTURERS OF 


Blowing Engines, Heating Stoves, and Ironwork Plant of Every 
Description. 


PUMPING AND WINDING ENGINES. 
FACTORY ENGINES, DREDGING MACHINES, &«. 


TO OIL MAKERS AND PARAFFIN REFINERS. 
JAMES AITKEN and CO. also manufacture every description 


of OIL APPARATUS, designed and executed under the 
immediate superintendence of 

MR. KIRK, 
Late of Bathgate and Addiewell Works, 
comprising Retorts, Stills, Kirk’s Improved Agitators, Centri- 
fugal Pumps, Paraffin, Cooling, Extracting, and Purifying Appa- 
ratus, by which the Operations are much more rapidly and 
economically performed in a smaller work and with fewer 
hands. 


Office—CRANSTONHILL, GLASGOW. 


(K1529) | 


WM: BOWSER AND SON, 


ENCINEERS, MILLWRICHTS, AND MACHINE MAKERS, 
GREAT WELLINGTON STREET, PAISLEY ROAD, 
GLASGOW, 


Manufacture Steam and Hand Power Cranes and Hoisting 
Machinery of all kinds. 


BOWSER’S PATENT SHIPS’ FIRE-HEARTHS 
OR COOKING APPARATUS, 


HOT CLOSETS, STEAM TABLES & COOKING APPARATUS, 
CABIN STOVES, NIGHT LIFE BUOYS, 
[&co key 
FOR ‘HER MAJESTY’S NAVY AND THE MERCHANT SERVICE, 
Also LIEUT. RAMSTEN’S PATENT BOAT DETACHING 
APPARATUS. This is worthy the attention of Shipowners 
and Builders, its cost being less, and, while preserving the most 


complete safety, its efficiency is considerably greater than any in 
present’ use. 


Estimates and full particulars given on application. 








(K1925) 





GAUNTLETT?’S 


PATENT PYROMETER, 
OR HEAT GAUGE, 
FOR INDICATING HIGH TEMPERATURES 


BEYOND THE Limit OF THE ORDINARY MERCURIAL THERMOMETER. 


As a Regulator of Heat and Econo- 
miser of Fuel, this Gauge will be found 
invaluable. 

It is specially adapted for OVENS, 
HEATING STOVES of HOT B LAST 
EUBNACES, BOILER FLUES, and 
- epee APPARATUS of all kinds, 


Fall particulars and Testimonials on 
application. —- 
ALSO THE 


RECORDING PYROMETER, 


With Clockwork attachment, writes 
down with a pencil the temperature 
continuously on a slip of ruled papei. 





SOLE AGENT, 


W. J. LEDWARD, 
MIDDLESBORO'-ON-TEES. 








J. T. B. PORTER AND CO., 


GAS ENGINEERS AND CONTRACTORS, 
GOWTS BRIDGE WORKS, LINCOLN, 
Axp 7, JOHN STREET, ADELPHI, LONDON, W.C. 





parts. 
Simplicity of form, requiring but little foundations. 
Adaptation for working high pressures. 


Maximum expansion of steam uhder light loads. 
Regulation of cut-off valves by the governor without the use of 
throttle valve. 





The Sole Right to Manufacture for the Southern Counties of England 


THE PATENT CORLISS VALVE ENGINE, 


With its latest Improvements, has been granted to 


THE READING IRONWORKS, LIMITED, 


By the Patentees, Messrs. JOHN FREDK. SPENCER, and WILLIAM INGLIS. 


References given to Engines at work, from 60 to 500 indicated horses-power, and prices and further particulars may 
be obtained on application to 


THE READING IRONWORKS, Limited (late Barrett, Exall, & Andrewes), 
ENGINEERS, BOILERMAKERS, AND FOUNDERS, READING. 


(K1784) 





rize, Portable, Gas Apparatus for Country 
Mansions, Manufactories, Farm Buildings, and all isolated buildings, 


Improved Gasworks for Towns, Villages, &. 
ete rences. Testimon'als and al! information on application. (8934) 
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CENTRIFUGAL & OTHER PUMPS 


FOR ANY LIFT 


OR 


LANGTON S* 


The above shows a Steam Engine and Centrifugal Pump, complete, on one frame, capable of raising 140,000 gallons per hour to a height of 25ft. Price, £150. 


Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Patent Couplings, Cotton Gins, &. &e. 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 


(Kig98) 











Messrs. R., J.,°& E. COUPE, 


WORSLEY MESNES 


MANUFACTURERS 


IN PARTICULAR OF 


HORIZONTAL, 
HIGH 


PRESSURE, 


AND 


IRONWORKS, WIGAN, 





HIGH PRESSURE 


EXPANSIVE 


2 


=| NON-CONDENSING, 


CONDENSING 


STEAM ENGINES, 


Bes to inform those requiring Steam Power in any of the above forms that they have on hand, completed and approaching completion, 
a large assortment of these Engines, as under, excepting that, inasmuch as any varticular one may be required as a simple High-pressure Engine, the Condenser and 


Air-pump are not attached until the Engine is absolutely ordered. 


4 of 50 Horses’ Power, 26 inches Bore of Cylinder, and 4 feet Stroke. 
5 of 40 Horses’ Power, 24 inches Bore of Cylinder, and 4 feet Stroke. 
1 of 40 Horses’ Power, 24 inches Bore of Cylinder, and 3 feet Stroke. 
3 of 35 Horses’ Power, 22 inches Bore of Cylinder, and 4 feet Stroke. 
2 of 32 Horses’ Power, 20 inches Bore of Cylinder, and 4 feet Stroke. 
4 of 30 Horses’ Power, 20 inches Bore of Cylinder, and 33 feet Stroke. 
2 of 30 Horses’ Power, 20 inches Bore of Cylinder, and 3 feet Stroke. 
4 of 25 Horses’ Power, 18 inches Bore of Cylinder, and 3 feet Stroke. 
2 of 20 Horses’ Power, 16 inches Bore of Cylinder, and 3 feet Stroke. 


2 of 16 Horses’ Power, 14 inches Bore of Cylinder, and 3 feet Stroke. 
4 of 14 Horses’ Power, 12 inches Bore of Cylinder, an1 3 feet Stroke. 
2 of 14 Horses’ Power, 14 inches Bore of Cylinder, ani 2 feet Stroke. 
3 of 12 Horses’ Power, 12 inches Bore of Cylinder, and 2 feet Stroke. 
6 of 10 Horses’ Power, 10 inches Bore of Cylindcr, and 14 feet Stroke. 
1 of 8 Horses’ Power, 8 inches Bore of Cylinder, and 14 feet Stroke. 


VERTICAL ENGINES. 
6 of 10 Horses’ Power, 10 inches Bore of Cylinder, and 14 feet Stroke. 





The whole of the above Engines are finished off bright ; they have wrought scrap iron cross-heads and crank-shafts, The Engines being manufactured by us in large 


quantities, we are enabled to offer them at prices much below those of other first-class houses doing miscellaneous work. 


(K467) 


FOR THE SATISFACTION OF THOSE NOT ALREADY ACQUAINTED WITH OUR FIRM, WE APPEND BELOW A FEW FROM A MANY TESTIMONIALS RECENTLY COLLECTED. 


Robery, Love-lane, Shadwell, London, August 16th, 1866. 
Gentlemen,—We feel much pleasure in informing you that the 20-horse Engine supplied to 
us by you in January, 1866, gives us every satisfaction. We shall be most happy to allow any of 
your intending purchasers in London to inspect this Engine.—Yours respectfully, 
REED, Loucn, and Co, 
To Messrs, R., J., and E, Coupe, Worsley Mesnes Ironworks, Wigan. 


Harlpole Colliery, near Carlow, Ireland, 3rd September, 1866. 
Messrs. R., J., and E. Coupes. 

Dear Sirs,--I have much pleasure in stating that the 14-Horse Horizontal Engine you supplied 
me with January, 1865, is everything I could wish. I have it in a 45-yard pit, pumping and 
wining. It has never gone out of order, and only consumes 8 cwt. of coal in twenty-four hours. 
I could not say too much in praise of it.—Yours very truly, Bens. B. EpGE. 


Sir Thomas’s Building Ironfoundry, Liverpool, August 31st, 1866. 
Messrs. R., J., and E. Coupe, Worsley Mesnes Ironworks, Wigan. 

‘Gentlemen, —I have very much pleasure in being able to say that the Horizontal Engine 
(14-H.P.) I purchased from you some twelve years ago has given great satisfaction, and works 
quite up to my expectations. I have introduced several of my friends to you, who also speak well 
of the Engines and Machinery they have purchased from you.-- Yours truly, 

WILLIAM BENNETT, Jun. 


Burslem, August 15, 1866. 
Messrs. R., J., and E. CouPs. 
Gentlemen,—I have great pleasure in bearing testimony to the excellence of the ‘‘ Cornish 
Valve” Condensing Enygine—30in. bore of cylinder, and 5ft. stroke—placed here by you. We 
nsider it perfect, both in efficiency and workmanship.—We are, Gentlemen, yours truly, 
Furlong Mill Co,—H. CLive. 


Southport, 
ssrs. R., J., and E. Coupe, Worsley Mesnes Ironworks, Wigan. 

Gentlemen,—I haye great pleasure in bearing testimony to the efficiency of the 20-H.P. 
Condensing Steam Engine you put down for me in March, 1864, and can with confidence 
recommend you to any party wanting one, trusting they may get as good an Engine as you 
upplied to me.—I am, Gentlemen, yours truly, THOMAS BARON. 


| Gilcrux Colliery Company, Limited, Maryport, August 28th, 1866. 
Messrs, R., J., and E. CoupE, Wigan. 

Gentlemen,-—I have much pleasure in stating that the pair of Horizontal Winding Engines — 
22in. diameter of cylinders, and 4ft. stroke—you Ban just erected for us work to our entire satis- 
faction. They possess ample power, and although we are drawing about 17 cwt. of coal each lift, 
and about fifty lifts per hour, from a depth of over 200 yards, they start with perfect ease. The 
workmanship appears to be very good, and ample strength where it is most required. We shall 
have much pleasure in recommending your Engines to any of our friends in this locality. You are 
at liberty to make use of this letter if you think proper.—I am, yours truly, Wiliam MILLER. 


Blackey Hurst Colliery, near St. Helen’s, 15th August, 1866. 
Messrs. R., J., and E. Coupe. 

Gentlemen,—The pair of 24in. Cylinder Engines, 5ft. stroke, with Cornish valves, you made 
and put up for me two years ago, have performed their duty in the most satisfactory manner, and 
have had nothing done to them in any way since. They may be seen any working day. 

Yours gna er Samu. Stock. 

S. S. thinks the wording used in the enclosed is sufficiently comprehensive to include all the 
qualities of the Engines. If any parties desire to see the various parts, the Engines will be shown 


with pleasure. 
Chapel-street, Liverpool, August 15, 1866. 
Messrs. R., J., and E, Coupe. 
Gentlemen,—In answer to your inquiry we have much pleasure in saying the Engines you 
supplied us with, a 25-H.P. in 1860, ani 40-H.P. in 1863, have given every satisfacticn. 
Yours faithfully, GARNOCK, Brpsy and Co 


Great Laxey Mining Company (Limited), Laxey, Isle of Man, September 4, 1866. 
Messrs. R., J., and E. Coupe. 
Dear Sirs,—I have great pleasure in stating that the 40-H.P. Engine, 24in. cylinder and 4ft. 
stroke, we purchased from you more than two years ago, for the use of these mines, has in every 
way given great satisfaction.—Yours truly, R. Rowe, Manager. 


Cinderford, Newnham, Staffordshire. 
The pair of 26in. cylindered and 4ft. stroke Engines you erected for us in 1864 are working 
perfectly well and satisfactorily. 





For Messrs. THE GREAT WESTERN DzEeP Coat Company (Limited), 
(K467) Hy. HENDERSON. 
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W™ COULTHARD AND SONS, 


ENGINEERS, BLACKBURN, 


MAKERS OF PATENT BLAST ENGINES, ROLLING MILLS, BOILERS. 


PUMPS, BRIDGES, RAILWAY AND COLLIERY PLANT. 
FURNACE BUILDERS, AND GENERAL CONTRACTORS. — 























WEST CUMBERLAND HEMATITE IRON CO., LIMITED, 


WORKINGTON. 


THE ABOVE COMPANY SUPPLY ALL DESCRIPTIONS OF 


HEMATITE PIG IRON, INCLUDING THE HIGHEST CLASS FOR THE BESSEMER PROCESS, 


ALSO LOCOMOTIVE FIRE BOX AND FRAME PLATES, BOILER PLATES, BRIDGE AND SHIP PLATES, &c. 
THESE PLATES HAVE PROVED TO BE OF EXCELLENT QUALITY AND OF HICH TENSILE STRENCTH. K1227 


PATENT NUT & BOLT COMPANY va 


(LIMITED), 


LONDON WORKS, BIRMINGHAM. 


ESTABLISHED 1856. GARTEAL, £400,000. 
‘ , TAPPING AGEEEe. 

















BOLT MACHINE. NUT MACHINE. 
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Bolts, Nuts, Spikes, and Rivets 


whinery « of every description for the Manufacte zht and Blac 
ing— cum be mlied on short notic ’ Spil , Clene h Rings — Washers, for Shipbuil ling, galvanis nd « 
Stateme ents city of the Me chine oy ‘will be furnished, tend pe arties ordering may Be ts of « I ie criptions, in Brass, C opper, and Yellow Meta 
iwpec tae oki of “the Mochinery to their satisfaction before it is sent from the | Smiths’ Work of every « des scription. 
The average quantity of Bolts, Nuts, Rivets, Spikes, &c., manufactured by this Company is 


Bolts joe Spikes of every description for Railway purposes, galvanised or tinned. about 75 tons per day. 


ADDRESS, LONDON WORKS, NEAR BIRMINGHAM. 


(K1338) 











BY HER ‘MAJESTY’S} ROYAL LETTERS PATENT. 


BRAND, 





LONDON OFFICE: 
48, PALL MALL, 


—~——————_— 


WORKS: 


ALBION, WEST BROMWICH, 


DEAKIN AND JOHNSON’S 
PATENT 
PUNCHED STEEL. 


Near BIRMINGHAM. 


DEAKIN JOHNSON’S 
PUNCHED STEEL GUN BARRELS. 


THE FOLLOWING MANUFACTUREBS, 
EZRA MILLWARD & SON, JOHN CLIVE & SON, 
COOPER & GOODMAN, WM. DEAKIN & SON, FAULKNER ‘BROTHERS, 
so. jee JAMES TURNER, BEEZELY BROTHERS, 
CONSTITUTING 
THE GUN BARREL ASSOCIATION OF BIRMINGHAM, 


Are now prepared to enter into Contracts with Governments and Others to Manufacture 
ANY NUMBER OF PUNCHED STEEL BARRELS, UP TO FIFTEEN THOUSAND PER WEEK. 








WM. MILLWARD & SON, 
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HENRY BAYLEY, SON, & CO.,, 


ENGINEERS, 
ALBION IRONWORKS, MILES PLATTING, MANCHESTER, 


MANUFACTURERS OF 


STEAM HAMMERS, 


Sturgeon’s Patent, from } cwt. to 25 tons. 


The only Steam Hammer which accomplishes the “‘ DEAD BLOW ” self-acting, at the same time adjusting itself to all the 
variations in the thickness of the-forging; will-also; give everyrvariety of blow, self-acting or by hand, from the light cushioned 
blow to the “Dead Blow,” and can bé used as an ordinary hand-worked hammer without altarhnly the ‘setting of the gear, all the 
movements being controlled by one handle. 


MILL, GEARING. AND SHAFTING, 


Fitted with ‘‘Rrmry and Martm’s Patent Self-lubricating Bearings,” insuring an immense saving in oil, waste, and power. No 
drippers required, as there is no escape for the oil. Shafting on this ‘principle will run for several months with once oiling. These 
Bearings are applicable to any Horizontal Shafting or Bearing, dispensing entirely with theuse of brass steps, and only require to be 
known 1 to become — adopted. Some thousands of these Bearings are now at work. Testimonials will be forwarded on 


STEAM ENGINES, 


HORIZONTAL, VERTICAL, HIGH AND Low PRESSURES, 


ENGINEERS’ TOOLS 


OF EVERY DESCRIPTION AND FIRST-CLASS QUALITY, 


June 28, 1867. 
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“MAKERS OF 


BOILERS, BRIDGES, WHEELS AND AXLES, BOLTS, NUTS, SPIKES 

ROOFS, TANES, SWITCHES AND CROSSINGS, : 1 
HYDRAULIC PRESSES, TURNTABLES, CRANES, Payers, SRC. wae. 
RAILWAY IRONWORE, WEIGHING MACHINES, BRASS AND IRON CASTINGS, 


AND EVERY ppmscnrr rates OF RAILWAY, CONTRACTORS’, AND COLLIERY PLANT.; . 








_ MANCHESTER OFFICE, my, S. RIDEAL, 18, Hopwood 4 Avenue, Exchangq, ] Manchester. Fb 


———— ———— vet ‘ “= 








No. 70.—Patent Safety Derrick Crane. 





No. 105.—Wharf Crane. No. 73.—Portable Steam Crane. No. 123.—Steam Ship Crane. 


INTERNATIONAL 
EXHIBITION, 


LONDON, 1862. 


PRIZE MEDAL AWARDED, 


For “Practical Utility and 
Good Workmanship,” to 


FORREST K BARR, 


PORT-DUNDAS ENGINE WORKS, GLASGOW, 


MAKERS OF 
CRANES AND HOISTING MACHINERY; 


STEAM ENGINES; 
WOOD WORKING MACHINERY, &c. 



























No. 197.—Nea] *awing Machine, No. 67.— Brownlee’s Patent Continuous Self-Feeding Saw Bench. No. 64.—Circular Saw Bench. 


LONDON OFFICE, 25, MILK STREET. “(K1061) 
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TANGYE BROTHERS, BIRMINGHAM, 


IRON, BRASS, AND MALLEABLE IRON FOUNDERS, 


SOLE MAKERS OF WESTON’S PATENT pIFFERERTIAL PULLEY BLOCKS. 
- YMPORTANT TRADE NOTICE 


INCREASED DISCOUNTS.—REDUCED PRICES. 














THE NEW PRICES OF 


WESTON’S “PATENT DIFFERENTIAL PULLEY BLOCKS 


ARE AS UNDER:— 


Tested to 5 10 12 20 30 40 Cwt. 
Bright BB \ 20s. 30s. 30s. 40s. 55s. 65s. Per set. 
Ohains; ) -6de~ 6d, 7d. 9d. 10d. 10d. Per foot. 












TANCYE'S PATENT 
BIRMINCHAM. 















HARDCASTELE’S PATENTED 
IMPROVEMENT 
On Weston’s Block enables them GR) 
to be used at ¢ither quick or slow * : 
need 


HYDRAULIC 
PUNCHING BEAR, SHEARING MACHINE, AND LIFTING JACK. 
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London House—TANGY E BROS. & HOLMAN. —QOflices and Warehouse, 10, Laurence Pountney Lane, Eu Go 
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RAILWAY CARRIAGE & IRON COMPANY HOPPER, DYSON, AND CO., 


(MITED). 
RAILWAY CARRIE rE con supers, |BRITANNIA IRONWORKS, FENCE HOUSES, DURHAM 
AND MASUECR WORE, Su HON, AND Fonamos STAY te leo ec 0 5 ey 
OFFICES AND WORKS: West Strand, Preston. ITRONFOUNDERS, ENG INEERS, & WAGON BUILDERS, 
GLASGOW OFFICE: 154, St. Vincent-street. (P3057) BEST B AR, BOLT, RIVET AND ANGLE IRON 





RAILWAY WHEELS, TIRES AND AXLES, FORGINGS OF ALL KINDS, SPIKES 
SECOND-HAND TOOLS ON SALE/sisy goLTs AND NUTS AND RIVETS, MILL AND MACHINERY CASTINGS 


J. &. d. KERSH AW RAILWAY WAGONS OF EVERY DESCRIPTION. 
STORE STREET WORKS, MANCHESTER, . _ Seneeey _ AFP _ earn eee _2aene. _ 1626 


VIZ, 
Planing Machines, to plane = 6in. long, 2ft. 6in. wide, 2ft. high. 
Sit. , oft. » lft. din. ,, 
One Sin. strc ke Se f-acting Shaping Machine. 
Slide and Screw-cutting Lathe, 104in. centres, bed 12ft. 
long, bridge gap. 
One 10}in. centres Slide Lathe, bed 25ft. long. 
One llin. stroke self-acting Shaping Machine, with two tables 





GENUINE EMERY, EMERY CLOTH, BLACK LEAD, &, 
JOHN OAKEY AND SONS, 


MANUFACTURERS OF 


zo EMERY, EMERY CLOTH, BLACK LEAD, CABINET GLASS-PAPER 
s GLASS CLOTH, &c. 
SCOTCH, FRENCH, LONDON, RUSSIAN, AND GERMAN GLUES. 


(one with vices) self-acting at all angles and curves. 
One self-acting Side and Surfacing Gap Lathe, treble power 
gear, 17in. centres, with 5ft. face-plate, sliding gap will admft SOLD BY FACTORS, IRONMONGERS, OILMEN, &c. 


6ft. diameter. 
The above are in first-class condition, and from the most 
modern patterns. (1 1450) 


WELLINGTON EMERY AND BLACK LEAD MILLS, 
172, , BLACKFRI ARS- ROAD, LONDON, 8. (K1220) 








COMBINED DIRECT-ACTING 
STEAM AND HYDRAULIC LIFTING MACHINERY, 


SUITABLE FOR WAREHOUSES AS FIXED MACHINES, OR FOR WHARVES IN A PORTABLE FORM. 
PROTECTED BY ROYAL LETTERS PATENT, 


No. 897, dated 9th April, 1864; No. 3130, dated 5th December, 1865. 














- 


In this system no spur wheels of any description are used, and the pumping engine is entirely done away with. All that is 


required is simply boiler-pressure of steam. 
The Lifting and Lowering is performed without noise or yibration, and the speed of working is 600ft. per minute or under, 


according to regulation. 
From practical experience it has been found that no sensible depreciation of this machinery takes place in many years of 


constant work at high speeds. This is owing to its extreme simplicity, and to the absence of revolving shafts, cranks, eccentrics, 
joints, and other complications to be found in the ordinary system of hoisting machinery. 


Hoists or Cranes on this system, of whatever application, are guaranteed for one year. 
References can be given to many examples of this machinery at home and abroad, several being at work in London in buildings, 


as well as on wharves in a portable form. 
A DESCRIPTIVE CIRCULAR WILL BE SENT ON APPLICATION. 


BROWN, WILSON, & OCO., 


80, CANNON STREET, E.C. ; AND VAUXHALL IRON WORKS. LONDON, 8S. cus 








THE NEW PATENT INJECTOR, 


FOR FEEDING BOILERS AND RAISING WATER FOR OTHER PURPOSES. 
PRICES, DELIVERED IN LONDON. 




















| ; | Approximate gallons thrown per hour. | 
Approxi- aE te Se aay 
Size. | Ram. | Stroke. i ites At100 | At 150 At 200 PRICE. 
supplied. revolutions | revolutions revolutions 
per minute. per minute. | per minute. 
#s 
N .4 13in.| 3in. 15 115 172 230 10 10 
5} 1z | 3 22 180 270 360 | 12 12 
6 1Z a 30 240 360 480 14 14 
7 21 | 40 345 517 690 17 O 
g8| 22 | 5 55 475 712 950 |19 10 
9| 23 5} 75 585 877 1170 22 10 
10 23 62 90 720 1080 1440 25 10 
11} 23 | 6% 110 870 | 1305 | 1740 | 28 10 
12 23 8 120 1030 1545 2060 | 31 10 
*14 3 8 230 2450 2675 — 40 
*16 41 8 460 4900 7350 — 58 


























*The two last Pumps are made double-acting. 


Steam Regulator Valves, and also Check Valves, specially made to suit these 
*: Engines, can be supplied. 
Sipe ELEVATION. TERMS, NET CASH ON DELIVERY. Front ELEVATION. 


A CIRCULAR, WITH FULL EXPLANATION AND COMPARISONS, WILL BE SENT ON APPLICATION. 


BROWN, WILSON, & CO., 


80, CANNON STREET, E.C.; AND VAUXHALL IRONWORKS,, LONDON, 8. — 
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NOTICE. _HART’ S PATENT 


APPLICATION OF JUGKES’ SMOKE-CONSUMING FURNACES 


TO INTERNALLY-FIRED BOILERS. 
DAVID HART, 
ENGINEER, MILLWRICHT; AND IRONFOUNDER, 


NORTH LONDON IRONWORKS AND WENLOCK FOUNDRY, 
WENLOCK ROAD, CITY ROAD, N.; 
AND WHITECHAPEL IRONWORKS, 

: sae 244, Whitechapel Road, London, E. 
PATENTEE and Sole Manufacturerof the improved JUC oKE S’ FURNACE as applied to the inside of the tubes (single or double) 
of Cornish and other internally-fired Steam Boilers. This arrangement entirely obviates the necessity of any alteration to the 
brickwork of boilers already fixed, thereby saving much time and expense. One of these furnaces may be seen 
daily at work at Wenlock F ‘oundry as above.—Also Manufacturer of the 
JUCKES’ FURNACE AS ORDINARILY APPLIED TO STEAM BOILERS, 
BREWING COPPERS, REVERBERATORY FURNACES, BAKERS’ OVENS, &c. 
SOLE MANUFACTURER OF STANLEY'S PATENT WEIGHING MACHINES, WITHOUT LOOSE WEICHTS. 
AGENT FOR THE SUPPLY AND FIXING OF GIFFARD’S PATENT INJECTOR, 
ALL DESCRIPTIONS OF CRANES FOR HAND OR STEAM POWER. 
CASTINGS OF_ALL SORTS, SAND OR LOAM. (K1511) 


















THE 
BRISTOL WACON WORKS COMPANY, 
LIMITED, BRISTOL, 
(Late A. and T. FRY,) 


Cali the attention of LOCAL BOARDS OF HEALTH, COM. 
TRACTORS, &c., to their 


IMPROVED IRON WATERING CARTS, 


WHICH ARE ALSO SUITED FOR THE 
DISTRIBUTION OF LIQUID MANURE. 
ull particulars, as to prices, sizes, &., On application. 

BUILDERS OF 


RAILWAY WACONS, FOR SALE OR HIRE. 


: Cash or Deferred Payments. 
TERMS o (Kees) 











THOMAS ASTBURY & SON, 


ENGINEERS, ITIRONFOUNDERS, 








AND MANUFACTURERS OF 


ORDNANCE TO HER MAJESTY’S AND FOREIGN COVERNMENTS, 
SMETHWICK FOUNDRY, NEAR BIRMINGHAM. 


(ESTABLISHED, 1840.) 
GUNS, SMOOTH BORE AND RIFLED, IN STEEL, BRASS, WROUGHT AND CAST IRON. 


PROJECTILES FOR SMOOTH BORE AND RIFLED GUNs. 

STEAM ENCINES OF ALL SIZES, WITH BOILERS AND FITTINGS COMPLETE. 
MACHINERY FOR MILLS, FORGES, AND IRONWORKS, 
From Plans of the most Modern and Improved Arrangement. 

OHILLED AND GRAIN ROLLS, OIL STILLS, RETORTS AND CHEMICAL PANS, 

AND ALL CASTINGS REQUIRING A SUPERIOR QUALITY OF METAL. 


CONTRACTORS’ & SURBERS CASTINGS, WROUCHT AND CAST IRON BRIDGES, TANKS, CRANES &c. 











CAUTION, —Saxby - Tame anehe anke all Parties seated Imitations of 
their Locking Apparatus, and against infringements of their Patents. 
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SAXBY & FARMER'S PATENT SAFETY AND ECONOMICAL RAILWAY SICNALS, 
CHARING CROSS. 


This system of working and governing Railway Points and Signals comprehends and completely fulfils all the regulations and requirements of the Board 


Trade, and has obtained the highest approval of the Inspecting Officers. 
‘If any one wants to see what can be done in Railway Signalling, let him examine SAXBY’S system at the Hole-in-the-Wall Junction, Victoria Station, 
London.”—Vide Observations of COL. YOLLAND, R.E. 
The Patent’Safety,Locking Apparatus can be readily and inexpensively applied to Junction Signals of all kinds now erected and in use, and no new Junction 


should be opened without it. It is the most arr 
SAXBY AND FARMER, having had many years’ practical railway experience, are well qualified to advise on the best and most economical arrange- 
ment of Stations and Junctions, and of the Sidings, Points, Crossings, and Signals necessary for Traffic purposes, combining the greatest facilities with the 


greatest security of working. 
REFERENCES. 
SAXBY AND FARMER'S PATENT SIGNALS ARE IN USE ON THE FOLLOWING RAILWAYS, VIZ :— 


THE LONDON AND NORTH-WESTERN THE BLACKWALL 
THE LONDON AND SOUTH-WESTERN THE BELGIUM STATE RAILWAY 

THE GREAT W&STERN THE MANCHESTER, SOUTH JUNCTION, AND ALTRINCHAM 
THE GREAT EASTERN THE MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE 
THE GREAT NORTHERN THE LANCASHIRE AND YORKSHIRE 

THE LONDON, BRIGHTON, AND SOUTH COAST THE LANCASTER AND CARLISLE 

THE SOUTH-EASTERN THE GLASGOW AND SOUTH-WESTERN 

THE LONDON, CHATHAM, AND DOVER THE BLYTH AND TYNE 

THE NORTH LONDON THE Coc KERNOUTH, | KESWICK, AND PENRITH 

THE METROPOLITAN THE VALE OF NEA 

THE WEST LONDON EXTENSION THE INVERNESS ANG ABERDEEN JUNCTION 

THE VICTOKIA STATION AND PIMLICO THE COALBROOKDALE 

THE CHARING CROSS AND CANNON STREET THE BUXTON EXTENSION 

THE NORTH-EASTERN THE GREAT SOUTHERN AND WESTERN, IRELAND 

THE BRISTOL AND EXETER &e. &e. &e. 


THE GREAT AND PERFECT LOCKING ARRANGEMENT AT CANNON STREET COMPRISES 67 LEVERS IN ONE APPARATUS. 


Patent Railway Signal Works, Canterbury-road, Kilburn, London, W. 


N.B.—Sidings connect the Works with the Kilburn Station of the London and North-Western Railway, Edgware-road, and 
afford direct communication with all the lines in the kingdo. (K866) 











W. CAFFERATA, 
GREAT NCRTHERN TRONWORKS, 
NEWARK-ON-TRENT, 


MANUFACTUR BR OF 


PORTABLE, LOCOMOTIVE, TRACTION 


MARINE, CORNISH, VERTICAL, 


AND EVERY OTHER KIND OF 
STEAM BOILER. 
All Boilers are of Best Materials and Workmanship, Tested to 
High Pressure, and Warranted Tight. 
6, 8, and 10-Horse Boilers always on hand or in progress. 


WROUGHT IRON GIRDERS, TANKS, its , 


THOMAS FIRTH & SONS, 


SHEFFIELD, 


MANUFACTURERS OF 


WELDLESS CRUCIBLE CAST STEEL & PUDDLED STEEL 
LOCOMOTIVE, CARRIAGE, AND WACON TIRES. 
CAST STEEL 


MARINE, LOCOMOTIVE, & OTHER CRANK SHAFTS (IN THE ROUGH 
OB FINISHED), STRAIGHT AXLES, PISTON & CONN on RODS 


And all descmpuons of Forgings and Uses tor Engineering p 

SUPERIOR CAST STEEL FOR SPRINGS. 

And also in Bars and Rods for Chisels, Turning Tools, Taps, Dies, and 
all kinds of Railway and Engineering Tools. 


FILES, SAWS, & EDCE TOOLS OF EVERY DESCRIPTION. 


London Office 
4, WEST MINSTER CHAMBERS, VICTORIA STREET, 8.W. (K985 


ENGINEERS’ TOOLS. 
G. and A. HARVEY, 
ALBION WORKS, GLASGOW. 


Amp 59, CANNON STREET, LONDON, E.C., 


MAKERS OF 
SELF- ACTING, SCREW-CUTTING, AND 
RAILWAY WHEEL LATHES; 


BORING, PLANING, SLOTTING, SHAPING, DRILLING, SCREWING 
PUNCHING, SHEARIN PLATE-BENDING, CORRUGATING, 

AND BAND-SAWING MACHINES. 
SPECIAL TOOLS FOR ARMOUR PLATES FOR FLOATING 
BATTERIES, ETC. 


PRIZE MEDAL, PAKIs EXHIBITION, 1655. (E174 








HEAD, WRIGHTSON, & CO., 
TEESDALE IRONWORKS, STOCKTON-ON-TEES. 
LONDON OFFICE, 9, DOWGATE HILL F.C, 
ENGINEERS, IRONFOUNDERS, BRIDGE AND ROOF 
BUILDERS, AND MACHINE MAKERS. 





IMPROVED TANK LOCOMOTIVE, 
FOR IRONWORKS, COLLTERIES, MINES, SIDINGS, AND CON- 
TRACTORS’ PURPOSES, 


Fall particulars and Prices on application. 


E-timates given for Hydraulic Machinery, and all kinds of Ironwo 
required for Blast Furnaces, Rolling Mills, Collieries, &e. (K1416 


HUTTON & MACDONALD, 


Prosrect Works, Crown Pornt Roap, Hunsier Lans 


LONDON OFFICE: 80, CANNON STREET. 





\fakers of isapeoted Lathes, £ Planing Drill- 


ING, Shaping, Screwing, Slotting, Pun and Shearing Machines, 
Radial Drilting Machines, and all kinds of the most a self-arting Tools 
or Engineers and Machinists. Special Tools for Boring and Turning con” 
&e. a 69 


KENDALL AND GENT, 


GrevxeraL Enaiveers’ anD Macurnists’ Toon Makers. 


Special tools for 
turning long shafting, 
cone drums, roller 
ends, drilling spindle 
rails; single, double, 
and treble shaping 
and cock-boring ma- 
chines, lathes, &c., for 
brass-finishers, 

Patent self - acting 
tube cutters for tubes 
up to 6in. diameter, 
will cut forty 2in. iron 
tubes per hour, 





A quantity of 
finished tools kept in 
stock. 

8 VICTORIA WORKS 
SI RINGFIELD 
SALFORD 


MANCHESITE'R 
(1300) 





SINGLE BRASS-FINISHING MA7THINE, 
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WOOL WASHING AND woo, DRYING MA CHINES} 


NEW PATENT AUTOMATON LIFTER, SPECIALLY ADAPTED 
RANTED NOT TO FELT THE SHORTEST STAPLE WOOLS, 
WITH ALL RECENTLY PATENTED IMPROVEMENTS. 


THE MOST SERVICEABLE MACHINES EXTANT. 
MADE BY 


JOHN PETRIE, JUN., ROCHDALE. 


MAKER AL&0 OF CHEETHAWM’S PATENT TURBINE. (X402 


: ~HANCOCK’S 
VULCANISED INDIA- RUBBER 


FOR ENGINEERS’ AND MECHANICAL PURPOSES, 


VALVES for Marine and Land Engines. 
WASHERS for Steam and Water Joints. 
PACKING for Steam Engines (in roll or sheet). 
STRAPS for driving Belts of Machinery. 
GAUGE GLASS Rings and Washers. 
SUCTION HOSE for Pumps and Engines. 
DELIVERY HOSE for Fire Engines and Factory use. 
GAS TUBING for Foundry and Portable Lamps. 
RUBBER IN SHEET of any thickness, for all rough 
Engineering Purposes. 
Ilustrated Price Lists on Application. 
JAMES LYNE HANCOCK, . 
VULCANISED INDIA-RUBBER WORKS, 


266, GOSWELL ROAD, LONDON, E.0. (K904) 
IMPORTANT TESTIMONIALS. 


From WM: ot Baa, Tagine, a 











Mr. E. TOMBY, rae, pen Beh 
Dear Sit-—T have used your Gange Glasses ert. 
teabe haing the best 1 hove, quer Kaswmy.onl. save te 
esnseh chvtatnge of wetay Geers 
Yours truly, 
——— Wx, WINSTANLEY. 
From Messrs, JOHN BROWN and CO, (Limited), Atlas Steel and Ironworks, 
Sheffield, February 11, 1864. 
Mr. ENOCH TomEyY, Perth, “ 
your Gauge Glasses for 


Sir,—In reply to your letter of ard, we have used your 
Sir, yours truly, 
JOHN BROWN and Co, 

Frot Messrs. ALEXANDER KEILLER and Co., Gothenburg, 


Mr. ENOCH TOMEY, Canal-street, Perth. 
Gothenburg, $e se, 00. 
Dear Sir,—Scme y-ars ago we received from you some Glasses for 
Boilers, which suited c well. Please therefore to send us, as soon proven 3 
via Hull, care of Messrs. Wilson, Sons, and Co., 200 Eureka Gauge Glasses 
20in. in length, § outside . jameter, for @ pressure of 100 1b. 
We are, Dear Sir, yours truly, 
ALEX, KEILLER and CO. 








From the GLASGOW IRON COMPANY, Motherwell ironworks. 
Mr. ENOCH TOMEY, Motherwell, 13th September, 1865, 
Dear Sir,—In answer to your letter, we have much pleasure in giving on 
testimony in favour of your Gauge Glasses. We have had them in constant 
use in our locomotive and other boilers for the last five years, and have found 
them very superior to any others we could get. 


Yours truly, 
(G1119) Pro GLASGOW TRON COMPANY, GEO, ANDERSON. 





THOMAS TURTON & SONS, 


MANUFACTURERS OF 

CAST STEEL for Cutters, Punches, Taps and Dies, 
Turning Tools, Chisels, &c. 

CAST STEEL Piston Rods, Crank Pins, Connecting 
Rods, Straight and Crank Axles, Shafts, and 
Forgings of every description. 

FILES marked T. ruRTON. Superior to any 
other make. (See results of trial in the Times, 
July 26th, 1851.) 

TOOLS of all kinds, for Engineers, Railways, Con- 
tractors, &c. &c. 

EDGE TOOLS marked WM. GREAVES & SONS. 
Electro-Boracic Steel, warranted to wear out 
three Tools made of Cast Steel. 

DOUBLE SHEAR STEEL. SPRING STEEL, 

BLISTER STEEL, GERMAN STEEL 

SPRINGS, BUFFERS, AND CAST STEEL TIRES 


FOR LOCOMOTIVE ENGINES, RAILWAY CARRIAGES, & WAGONS 


SHEAF WORKS AND SPRING WORKS 
SHEFFIELD. 


LONDON WAREHOUSE, 35, QUEEN STREET, CITY. 
PARIS WAREHOUSE, 10, RUE DU GRAND CHANTIER, 
NEW YORK STORE, 102, JOHN STREET. 
Where the Largest"Stock of Steel Files Tools, &c. &¢., may§be selected from. 
(Klaas 


MATHER AND PLATT,|- 
SALFORD IRONWORKS, MANCHESTER, 


Reg to call attention to their Revised List of Prices of VALVES, TAPS, &c. 
hey also request the Notice of Water Companies and Hydraulic Engineers to 
their IMPROVED SLUICE VALVES for Water. ‘Ihe Slides have Gun- 
Metal Facings, are of Wedge ferm, and when screwed down are tight on both 
sides. 








CAST IRON STEAM CAST IRON SLUICE 
. . _ VALVES, VALVES, 
GUN-METAL TAPS. With Gun- Metal Valves With Gun-Metal facings 
aud Seatings. 
Bore. Price. on” Price. Bore. Price. 
inches. £ s. da. inches. £ s. d. inches. Ze 4, 
3 re 0 4.0 2 12 6 2 110 0 
4 0 4 6 3 117 6 3 25 0 
3 0 » 0 4 215 0 4 30 0 
1 0 8 6 5 315 0 5 316 0 
14 oll 0 6 417 0 6 440 
14 014 0 7 600 7 - 5144 0 
1g Oils O| 8 750 8 616 0 
2 s t & 9 815 0 9 8 00 
10 - 1010 0 10 9 60 
ll 26 6; it 1014 0 
12 140 0 12 12 4 





——.. 


NORTON'S PATENT Leather. _ Driving Bands for Sale, well 


1 stretched hi of all kind =. 
‘WOOL DRYING AND WOOL WASHING MACHINES, |s:i:0 Sven" aan watt oot uty i 2 


Bishopsgate-street, Lond 
They occupy less space, requite less power, Pag re med quantity ~ At - wang 
of work than any other machines in use. waeins Establishments abroai SUPERIOR DESCRIPTION OF 


completely fittea, 
Fall Particulars omapplication th> "| ROPE FOR HEAVY LIFTS, 
J. I. NORTON, Made from Italian, Manilla, or Russian Hemp. Also 
38, BELLE SAUVAGE YARD, LUDGATE HILL, LONDON, E.c.,0on 70} ALL DESCRIPBIONS.OF .WLRE BOF By 
UT 




















BLACKFRIARS STREET;{MANCHESTER. GARNOCK, AND 00 
K1s27 ALBRED GILES; Mawacer, Swan HEMP AND (Wika Rorr = ongs, 
LIVER ROOM 1. (itty 


—— ——— _———— +S 


R,AS,E,. SHOW, BURY ST. EDMUNDS. 


BROWN AND MAY, 


ENGINEERS, DEVIZES, WILTS, 


WILL EXHIBIT, AT STAND 257, SEVERAL OF THEIR SUPERIOR 


PRIZE PORTABLE ENGINES 


of various powers, from 2!-H.P. to 10-H.P. 


PRICES HAVING BEEN CONSIDERABLY REDUCED INTENDING PURCHASERS WILL DU WELLE TO INgr ECT 


B. AND M’S. STAND BEFORE ORDERING ELSEWHERE. 
REESE? | CATALOGUES FREE ON APPLICATION. (K197 1) 





VICKERS, SONS, ‘AND CO., LIMITED, 
_SHEFFI ELD, 


dddaenicey NAYLOR, VICKERS, AND CO.), 


MANUFACTURERS OF 


CRUCIBLE CAST STEEL’ TYRES, 


AXLES, PISTON AND CONNECTING RODS, MARINE AND OTHER SHAFTS AND CRANKS. 


CROSSINGS, HORN BLOCKS, AXLE BOXES, CYLINDERS FOR HYDRAULIC PRESSES, 
SCREW PROPELLERS, COG WHEELS, PINIONS, BELLS, &< 
ALSO OF EVERY DESCRIPTION OF CAST, SHEAR, AND GERMAN STEEL, FOR TOOLS, CHISELS, TAPS, DIES, SPRINGS, Kc. &e. 


London Office :—34, OLD BROAD STREET, «EC. _ grim" 


_ PLUMBAGO CRUCIBLES. 
DOULTON & CO, 
LAMBETH POTTERY, LONDON, S. 


MANUFACTURERS OF 


PLUMBAGO AND OTHER CRUCIBLES 


OF THE FINEST QUALITY, 
For Engineers, Brassfounders, Malleable Iron 
Melters, Steel Refiners, Zinc Manufacturers, - 
Refiners, Jewellers, &c. 


Messrs. Doulton and Co., from their long experience as Practical Potters, have been able to make an important improvement 
in the Manufacture of PLUMBAGO CRUCIBLES. portant improvemen 


Crucibles of their Manufacture have now for some time been used exteusively in some of the most important Government, 


Railway, and Private Establishments. 
Messrs, D. and Co. can with confidence recommend the use of these Crucibles, as they effect an important ec: momy in 


fuel, and stand the widest variations of temperature ; while, from their lasting many days, they effect a considerable saving 


of metal. 
FIRE-CLAY FURNACES AND APPARATUS FOR DENTISTS, ASSAYERS, ENAMELLERS, ETC.; CHEMICAL 
APPARA WATER FILTERS, AND CENERAL STONE WARE. 


GREAT EXHIBITION, 1851, |  ANTERNATIONAL EXHIBITION, 1862. 
PRIZE MEDAL. Oped ‘to Doultosrand Watts Lambeth Pottery, London. 


ee 

















REFINERS’ SHAPE, 


BRASSFOUND&RS SHAPE, 











HENRY DOULTON & CO., 


HIGH STREET, LAMBETH, LONDON, §., 


MANUFACTURERS OF STONEWARE DRAIN PIPES, 


INVERT BOTTOMS AND JUNCTION BLOCKS FOR BRICK SEWERS, 
SEGMENTAL SEWERS (24in. diameter and upwards), AIR BRICKS, TERRA COTTA CHIMNEY TOPS, 
COMBINED SMOKE AND AIR FLUES , &e, 


GREAT EXHIBITION, 1851, | INTERNATIONAL EXHIBITION, 1862, 
PRIZE MEDA Le Crass 10,—The only Medal “ FOR STONEWARE PIPES” was 


awarded to Henry Doulton and Co., Lambeth. 
DOULTON’S PATENT OPERCULAR PIPES, 


WATERLINE WHEHOP=%, 





By the use of which at intervals Drains can be examined and cleansed. The Cover being fired in one piece with the Pipe, tits 
perfectly. There are no imperfect joints or complication of parts. 


Fae A Pacis ST ATFORDSAIRE. 
MANUFACTORIES. . e HELEN'S, LANCASHIRE: and 
SMETHWICK, NEAR BIRMINGHAM. 





Prices and particulars of all other forms and sizes can be had on application 
{K1623) 
¥ 


DEPOTS:—SOHO STREET, LIVERPOOL; AND GRANVILLE WHARF, BIRMINGHAM, (“7 
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. The Reduced Price of our 
/A\ BEST GREEN TINTED GLASSES 
is 6d. per Foot, 


: oo lg fin., or jin. Diameter. 

ORD BAIL Y, barry al 
SALFORD W 

Vv athe wots bleeds Macdbeckes 


THE PATENT FILE COMPANY, LIMITED, 
BIRMINGHAM, 


ARE PREPARED TO SUPPLY THEIR 


SUPERIOR FILES, 
MANUFACTUREDOE® WAGH INERY 
Of all sizes from Sin, to 16in, of re shapes, and of rough to 


: Vy 2 
- JAD. 
WARWICKSHIRE IRONWORKS, RUGBY 





: GLASS CO. 
; i% Lad foot, all sizes Ny 





~_(K1825) 


FOLD, Fu 
LE MANUFACTURER OF TH 


RUGBY PATENT "PRIZE BRICK-MAKING MACHINE. 


by 
Machines, being conrpletely self- acting, Make Iricks Cheaper than 
ony other means. The driving power required does not exceed 6-Horse to 


'S ENP ape yay Ges Rice. 6 Tui 


DAVIS AND PRIMROSE, 
LEITH, N.B.,, 
ENGINEERS, MACHINISTS, &c. 





_ 




















MAKERS OF 


STEAM HAMMERS, 
| @ream(cranesy | |/ 

STEAM WINCHES, _ 
STATIONARY ENGINES 


(K i488) 


SODA WATER & LEMONADE “MACHINES. 
S. BARNETT, ENGINEER, 
23, FORSTON STREET, HOXTON, LONDON, N 
ae MACHINES TO MAKE 
300 doz. repre teny -. 26 


> 





200 m bs | ost 1 
150 es sa ay ae.) 
100 * et, te OD 


60 e os ee 45 
Bors. ye APPT, £5, 
aly 6 tu@se Wathings Rave, been 


in constant use for twenty-five years 
without rogairing ony repairs. 







Soda, Lithia, Lemonade, > Nectar, 

Potass, Maguesie, Ginger Beer, and 
and Tonic Orangeade, Champagne 
Waters, &c. | Gingerade, Cider. 





a Directions for nail ing AL. the abow Drinks are seat with 


‘Yor 1865, containing twenty-eight leaves of illustrations, descrip- 
tive Macliines now in use, with ADVICE BEFORE PURCHASING, 
on receipt of Stamps to cover Postage; weight,40z. K1447 


‘PATENT STEAM HAMMER. 





SINGLE AND DOUBLE-ACTING, FROM | cwr, To - TONS. 
SOLE MAKERS-—-GLEN & ROSS, ENGINEERS, 
GREENHEAD WORES, GLASGOW. 


Makers of Travelling ati@ Stationary Cranes, worked ty Steam or Hand.” 
@ Steam Winebes, &c. 
N .B.—Hahmoeré trom | ewt, to 10 cwt. wsuglly in Stock, (K18! 








PATENT STEAM PILE DRIVERS, 


PeRFECTLY Sety-Actina, 
Adopted by the Admiralty, &c., 
and largely used at home 
and abroad. 

A Telescopic Engine of this 
patent for trench work is also 


made. 
STEAM CRABS, 
Sme anpD Enp-Tre Wacons, 
DOBBIN CARTS, 


-PRENTICE'S. GUN COTTON. 


THE NEW COM Lae be REY poe Rats FOR MINING 


SIX TIMES STRONGER nae POWDER 
May be obtained, with full information, from 


THOMAS PRENTICE & CO., 82, CRACECHURCH ST., E.C. 
Quarter cases, Contaiuing 125 charges, 9s. 
AGENT, Mr. THORNE. CeiatT 


SROM es 
WASHERS ! WASHERS 1! WASHERS!!! 


Pressed and Convex Washers, Cut Nails, 
oa Plates, Tuaeea ¢ Ganet Rings, Bolts and Nuts, Coach Screws, Kivets, and 
Machine Chains, &e, &¢. 


WILLIAM ELKINGTON, 


ALEXANDRA 
MQNMORE GREEN, OLW han ae tere 
~ JOHN ELLIS, 
ENGINEER AND TOOLMAKER 


15, BACKWATER STREET, MANCHESTER. 
ON SALEB:— 
20-Hores, Powsr Horizoptal High-pressure Steam Engime. , 
6-Horsz PowEn Horizontal High pressupe Steam Engibe. 
Suarinc Macuine, l5in. stroke. 
SLortinc Macurng, Qin. stroke. 
Sime Larus, 10in. head-stocks, 
Dritiise Macurng, 24 spindle and compound tables. 











THE TANNED LEATHER COMPANY, 
AeUD, SHEAR WoRES 
GREENFIELD KROHESTERY J 
TANNE a obE IERS, 


AND MANUFACTURERS OF 


iMPROVED TANNED LEATHER 


DRIVING STRAPS 
FOR MACHINERY. 


PRIME STRAPS AND SOLE BUTTS. 
PRICE, LISTS, SENT, FREE, BY, POST. 
WAREHOUSE, 81, MARK LANE, LONDON, E.C. 
Mr. H. FERRABEE, Agent. 


(K942) 











NOTICE TO FARMERS FOR THIS SEASON. 


L-Zhe most successf ing & Reaping Machinery. 
wy Botks ct the ‘advantages: of th 
' Braces that the t Prizes at the last ‘Meoting 











of the Royal Society, after a whole 
» cmyweek's trial among All the noted 
‘ illustrating also the Royal First 
|G Steam Engines. and Steam 
achinery, 48 Well as Modern Farm 
Implements, sent gratis and post free by 


4 HORNSBY & SONS, 
GR ANPE AM, 
Agents may be appointed in Districts unrepresented. (1706 | 


MALLET’S PATENT BUCKLED PLATES. 





and for structural uses 
largely in Great Britain, 
India, Ceylon, Mauritius, 
Australia, South America, 
Germany, France, &c. &c. 

These plates constitute 
the only real fireproof floor- 


T. G. DAWES’ 
PATENT COMPRESSED AiR-HAMMER, 


FOR FORGING AND PLATING TO 2}1N. SQUARE. 


THE Mopel May BE SEEN IN ACTION aT THE POLYTECHNIC 
INSTITUTION, REGENT-STREET. 
This Hammer works at from 200 to 300 strokes per minute. Where quick 
and heavy blows are required they are invaluable. — Particulars may be 


obtained of the Agent, Mr. W. H. MAYBURY, Iron, Steel, and Metal Agent, 
3, Sise-lane, E.C. ; or of the Patentee, “- 


MR. T..G. DAWES, WOLVERHA MPTON. 


LEY's 
», TORBAY TRON OXIDE PAINTS 


Are Durable & Economical, & retain their Colours. 
C) Yee the “ Progress of Modern Engineering, 1864.” 
** Journal of the Soc. of Arts,” June 1, 1866. 
“ Mechanic's Magazine,” Get. 26, 1866. 
* ENGINEER,” Nov, 2, 1866; and the 
“ Bailding News,” Nov. 9, 1866. 
Works: NEW Roan, BRIXHAM, TORBAY. 
London Office, 17, Laurence eer ae, Cannon- 
street, (K1699) 


~ LLOYD AND LLOYD, 


ALBION TUBE WORKS, BIRMINGHAM, 


Wo. 66, Queen-street, London, E.C. ; and No. 56, Rue du Chateau-d’Ean, Paris 
MANUFACTURERS OF 


PATENT LAP-WELDED IRON TUBES, 
IMPROVED HOMOGENEOUS METAL TUBES 


OR LOCOMOTIVE, MARINE, & STATIONARY BOILERS 


WROUGHT IRON TUBES AND PITTINGS, 
FOR GAS, STEAM, WATER, &e. 


SOLID & BRAZED COPPER & BRASS TUBES & TUBINC. 


Solid Bottom Gun Metal Giand Cocks, Water Gauges, Whistles, &. 
Stocks, Taps and Dies for Screwing, and Gas-fitters’ Tools of all kinds 


URIAH NICHOLS, _ 


Late NATHAN GOUGH, A.L.C.E., 
ENGINEER, 
And Manufacturer of 
PORTABLE ENCINES, PUMPS, CRANES, 
PILE DRIVERS, MORTAR MILLS, &e. &c. 


BACK QUAY ST. WORKS, 
MANCHESTER. 





















TO ARCHITECTS, ENGINEERS, 
BUILDERS, &e. 
4 THE 
NEWEST DESIGNS FOR 


LAMP POSTS, 


DWARF GAS PILLARS, 
BRACKETS, LAMPS, GARDEN 
AND DRINKING FOUNTALNS, GATES, 
RAILINGS, BALCONY PANELS, 
STABLE FITTINGS, 
COLUMNS, VERANDAHS, &¢, &c, 
Will, upon receipt of particulars, be for- 

warded, on application to 


TURNER 2s ALLEN, 


201, UPPER THAMES-ST., E.C. 





ing, and form the ch 
and most rapidly construc- 
ted wharf wall faces, cais 
sons, &c. &c. For desigus, 
circulars, list of dies, prices, 
orether 'ofrmation, apply 
to the Patentee, 
KOBERT MALLET, C.E., 

OFFICES, 7, Westminster 
Chambers, London, 8.W. 
and for sizes, prices and éupply of plates, to his, Licessea General Maker, Mr. 
DAVID JONES, Herbert's Park Works, near Buston, Staffordshire, who 
possesses extensive tools for their manufacture. 

The Patentee is prepared to.Grant Licenses, to manufacture under roy alty, 
upon fixed terms to parties desirous of man@facturing these plates. 

Persons discovered manufacturing or tising without such license, will be 


forthwith proceeded against. 
June, 1867. (K1963) 


PORTER'S 
PATENT GOVERNORS 


STATIONARY ENGINES 


ARB 
MANUFACTURED SOLELY 
BY THE 
WHITWORTH COMPANY, 
LIMITED, 
CHORLTON STREET, 
MANCHESTER. 











WHEELBARROWS, HOISTS, 
Navigators’ Huts, Portable 

Houses, } 

And every kind of Contractors’ | 

and Builders’ requirements sup- | 

plied.—Manufactured by 


W. EASSIE & CO.,, 


LIMITED, 


HIGH ORCHARD WORKS, | 


CLOUCESTER. 

London Office, 18, Great George- 
street, Westminster, S. W. | 
Drawings and prices of the above, 


with terms for sale or hire, may be had 
on application, (K1382) 











These Governors are now ex- 
tensively used, and reference is 
permitted to parties who have 
had from three to five years’ ex- 
perience of their merits. 

Each Governor is carefully 
tested before being sent out. 

They may be readily applied to 
any engine, and will maintain an 
uniform motion under extreme 
variations of load. 


Full particulars and prices may be 
had on application, 
(K1953) 








(k1745) 





OXLEY’S IMPROVED INJECTOR, 


FOR BOILER CLEANING COMPOSITIONS. 
Price 40s. Eacu. 


For injecting 
compositions (for 
preventing scale, 
&e.) into boilers 
at any time 
while working, 
By shutting the 
taps and taking 
off the lid the 
composition can 
be put in, when 
the lid is screwed 


on and both taps 





opened, when the 


composition will 











fall down into 
the boiler by its 
own weight. 


W.Oxley&Co., 


WATER S LINE 
eel lie ‘ MAKERS, 





St. Mary's Parsonage, 
MANCHESTER, 
(K18 36) 
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ENCINEERS’ AND MACHINISTS" TOOLS FOR SALE 


at stir AF WORKS TOOL D& POT, HUNSLET ROAD, LEEDS. 





N.B.—} and Shi will find every byw! tor supplying their 
to B, MILLER, Leeds. 


eters without desay. Delivery immediate.—Apply 
Kto43 


DRURY & WALKER BROTHERS, 
DON TOOL WORKS, SHEFFIELD, 


Makers of LATHES, PLANING, SHAPING, SLOTTING, 
DRILLING, SCREWING, PUNCHING, and SHEARING 
MACHINES and ail kinds of ENGIN@ERS’, RAILWAY and 
BOILERMAKERS’ TOCLS, LIFTING JACKS, SCREWING 
TACKLE, &. &e. K1652 


CANAL STREET IRONWORKS COMPANY, 


(LATE T. PROST AWD CO.) 


DERB Y;, 


MAKERS OF 


DOUBLE-HAMMERED WROUGHT IRON 
ENGINE AND CARRIAGE WHEELS, 


STEEL AND IRON CRANK & STRAICHT AXLES, 
AND EVERY DESCRIPTION or HEAVY SMITHS’ WORK. 











Broken Crank-axles Repaired with Bessemer Steel and Iron, 
enguged equal to new ones. _(K1437)_ 


GHUBB’S PATENT SAFES. 


THE MOST SECURE AGAINST FIRE AND THIEVES. 


CHUBB’S 


PATENT DBEBETEOTOR 


LOCKS, 


Of all sizes and for every purpose.—Street-door pds with small and neat 
Keys.—Cash, Deed, Paper, and Writing Boxes, all fitted with the 
Detector Locks. 


IRON DOORS FOR STRONG ROOMS. 


lllustrated Price Lists Gratis and Post-free. 


CHUBB & SON, 


57, St. Paul’s Churchyard, London; 28, Lord-street, Liverpool ; 
68, Cross-street, Manchester ; ‘and Wolverhampton. (K1076) 


REDUCED PRICES OF 


BRYAN DONKIN & CO.’S 
IMPROVED CAS VALVES 


WITH WROUGHT IRON PINIONS. 
From 2in. to 18in., price 9s. 6d. to 128. per 
inch diameter. 


List of prices, oan full dimensions of 
sizes up to 36in., to be had on application. 
These valves are all proved on both sides 
to 301b. on the square inch before leaving 
the works, and are always kept in stock. 
Valves made with outside racks to order. 
(a with gun metal 








“BRYAN I innate & CO., 
NEAR GRANGE ROAD, summonaiaet. (7245) 


HENDERSON?’S 
PATENT DERRICK CRANE. 


GREAT PRACTICAL UTILITY AT MODERATE COST. 














enderson’s Patent Derrick Crane, so 
extensively used in the building of the Exhibition, London, can always 

be had trom the Makers, from 10 cwt. upwards. Portable, Foundry, Forge, 
Wharf, Quarry, Warehouse, and other descriptions of Cranes ; also Stear 
Winches and Cranes (on the Derrick principle). Water Companies and otheis 
can also be supplied with our improved Sluice Valves.—For further particulars, 


apply to 
D. CAMERON & CO., MAKERS, 
SPRINGFIELD IRONWORKS, M‘NEIL 8T., GLASGOW 
*K1528) 


JAMES TAYLOR & CO., 
BRITANNIA WORKS, BIRKENHEAD 











MANUFACTURERS OF THE MOST IMPROVED 


STEAM CRANES AND HOISTING MACHINERY. 





PORTLAND STONE COMPANY, LIMITED, 
PORTLAND BLOCK STONE FOR ARCHITECTURAL USE, 


AND 


PORTLAND ROACH STONE FOR ENGINEERING PURPOSES, 
The latter being specially adapted for Quay, Dock, and Harbour Walls, Supplied direct from the Company’s Quarries, 
MASONS’ WORK OF EVERY DESCRIPTION EXECUTED UPON REASONABLE TERMS. 

ESTIMATES GIVEN FOR DRESSED STONE READY FOR BUILDING. 


For Prices and Particulars apply to 
MR. J. J. R. SHORT, MANAGER OF THE COMPANY, 
ISLE OF PORTLAND, DORSET. (K1878) 


IRON, GAS, STAM, LWATER. BOILER TUBES, ke 


—— => = > 
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a = fj 
WILLIAM BLEWS & SONS, MANUFACTURERS. 


STABLISHED A.D. 1782. PATENTEES. 9 PRIZE MEDAL HOLDERS, 


9 1015, NEW BARTHOLOMEW ST,, nett Lsembhsiatan & estonia: py 


(K1254) 














MANUFACTURERS OF SALT-CLAZED STONEWARE SOCKETTED PIPES 
TERRA-COTTA CHIMNEY TOPS, CLAY RETORTS ; AND FIRE-CLAY COODS OF ALL DESCRIPTIONS. 


SILICA BRICKS AND GANISTER CLAY. 


MARCUS BOURNE NEWTON, London Agent. (K397) 
DEPOT, NO. 4, GREAT NORTHERN GOODS STATION, KING’S CROSS, N. 


ADAMS & PARSONS’ PATENT EQUILIBRIUM SLIDE VALVES, 


WHICH WORK AS EASILY WITH THE STEAM ON AS OFF. 


THE BERRISFORD ENGINEERING COMPANY 
IRON AnD BRASS FOUNDERS, STOCKPORT, 

” Makers of ail kinds of Steam Engines, Mill Gearing, Portable and 
y other Cranes, Hoists, Engineers’ Tools, Looms, Top and Bottom 
Rollers, Weighing Machines, and Safes, sole licensees for the 
manufacturing and fixing of the above valves for the counties of 
Lancashire and Cheshire, beg to call the especial attention of 
Engineers, Millowners, and Others to this invaluable improvement 
say 12 the construction of Steam Valves, and solicit an antpeotion or 
one now at work at their establishment in Portwood, Stockport, 


where Prices and Terms for making and fixing may be ascertained. 
(Kis “49 = 











WILLIAM scoTT & COMPAN Y, 


ENGINEERS, MILLWRICHTS, AND FOUNDERS, 


PHG@:NIX ENGINE WORKS, PRINCE’S DOCK, 
BELFAST, 


MAKERS OF HICH & LOW PRESSURE ENGINES & BOILERS 


OF EVERY DESCRIPTION, 


FAN DEPARTMENT. 


W. S. and Co.’s SILENT FANS are made on the most approved principle, and will give as good results as any fan yet made 
They are fitted with Steel Spindles, long Bearings, and Lubricators. For Simplicity, Durability, and Strength of be t, they are 


unsurpassed. sate — — 
C. DE BERGUE & Co., 
WORKS :—MANCHESTER AND CARDIFF ; 
London Office :—10, Strand, W. C. 

















PUNCHING AND SHEARING 
MACHINES. 


SCRAP CUTTING MACHINES. 
PUDDLED BAR CUTTING MACHINES. 
RIVETTING MACHINES. 
RIVET MAKING MACHINES. 
PLATE MILL SHEARS. 





RAIL STRAIGHTENING MACHINES. 


IRON BRIDGES, 
ROOFING, GIRDERS. 


BERGUE’S PATENT PERMANENT WAY. 





(K1727) 
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RAILWAY CRANKS AND AXLES, 


SHAFTS, STERN FRAMES, CONNECTING AND PISTON RODS, 
ROLLED BARS AND FORGINGS OF ALL DESCRIPTIONS 


MANUFACTURED BY 


ALLOTT, THELWALL & OO., 
EAST RIDING IRONWORKS, HULL. (Ko) 


LANCASHIRE STEEL COMPANY (LIMITED), 
GORTON, MANCHESTER. 


LONDON OFFICE: 59, CANNON STREET, E.C. 
MANUFACTURERS OF 


BESSEMER STEEL AND OF BESSEMER STEEL RAILS ; 
Locomotive, Straight and Crank Axles ; Solid Tires "ATION AR Y ENGINE "aH. Plates; o 
FOR MARINE AND STA HAFTS, CRANKS, 
aww FORGINGS, STON-RODS, ORDNANCE AND PROJECTILES. 
CAST STEEL INGOTS UP TO 12 TONS, BLOOMS OR BILLETS MADE TO ORDER. 


f Warranted Cast Steel Files and Improved Cast Steel for Tools, &c., and every description of Heavy Fo 
Also Manufactures © and Smiths’ Work for Engineers and Millwrights, in Steel or Iron. K12b1 

















HE PATENT PLUMBAGO CRUCIBLE COMPANY, 


SOLE MANUFACTURERS UNDER MORGAN’S PATENT, 
BATTERSEA WORKS, LONDON, 8.W. 


THESE CRUCIBLES (MORGAN’S PATENT) WERE THE ONLY ONES TO WHICH PRIZE MEDALS WERE AWARDED IN LONDON, 1862, 
DUBLIN, 1865; NEW ZEALAND, 1865; AND OPORTO, 1865. 


They have been in use for many years in the English, Colonial, French, and other Foreign Mints, the English, French, and other 
Arsenals, and have been adopted by most of the large Engineers, Founders, and Refiners, at Home and Abroad. The capabilities 
which have now, for more than twelve years distinguished these Crucibles are the following :—— 


Their quality is uniform. They withstand the greatest heat without danger. Their average durability for Gold, Silver, Copper, and other ordinary metals is 
forty to fifty pourings, in some cases reaching one hundred. They never crack and heat more rapidly than auy other kind. One annealing only is required. 
Change of temperature has noeffect. They can, when hot from the furnace, be dipped in cold water with safetv. The saving of labour and metal is very great. 
In Steel M-lting the saving of fuel has been demonstrated to amount to a ton and a-half to every ton of Stee! ‘need. For Zinc they last longer than iron pots, and 
save the great loss which arises from mixture with iron. Those for Malleable Cast Jron show an average wo: «ing of seven days, doing each day nearly double 
the work of any other Crucible. 

As these Crucibles last much longer than any others, it follows that the saving of metal must be g:cs., because to each worn Crucible a quantity of metal 
adheres. In fact, comparing these with other Crucibles, the saving of metal and fuel alone is more than »*.ivalent to their cost. 








STIRRER. 


WORCAN'S 
PATENT 
\ 


STAND, 





A are made in sizes varying from 20z. to any required capacity, and are | 
marked by the number of kilogrammes they will contain—thus, No. 100 will 
contain 100 kilogrammes. 

B im shape, but correspond in all other respects with A, and are 
similarly marked. 


ana in English pounds—thus, a erucible marked 60 will contalp 
Ib. 





D are made expressly for steel, in various sizes. 


CRUCIBLES MADE TO ANY SHAPE AND SIZE TO ORDER. 
shown. It will be observed that the 


alteration consists in the omission of 





’ 
Some unprincipled Manufacturers obN Ss £4, 
having made such close imitations wy. 


\4 the words—« Depéts at Parts AND 


of our Trade Mark as cannot fail 





to deceive the Public, we have deemed Rotrerpam,” and the appiviIon of the 


words —‘ MORGAN’S PATENT.’ 
In all Future Orders, please specify “MORGAN’S PATENT,” and Address to— 
BATTERSEA WORKS, LONDON, S.W. (1273) 


it advisable to alter our Mark as here 








RICHARD GARRETT AND SONS, 


LEISTON WORKS, SUFFOLK, ENGLAND. 
LONDON OFFICE—36, MOORGATE STREET, EC. 
The Oldest House in the Trade for Portable Steam Engines, & obtained the FIRST Prize ever Awarded for them. 


MANUFACTURERS OF 


STEAM BOILERS 


Of Every Description. 











PORTABLE, FIXED, AND LOCOMOTIVE 


STEAM ENGINES, 


Fitted with ALLEN’S Patent Double Expansion 
Cylinders, 








= These Engines are specially constructed so as to 

SS a Economise the Consumption of Fuel and Water, and to 
The CONSUMPTION of FUEL and WATER per DAY of an 8-Horse power Engine diminish wear and tear, the Saving of both Fuel and 
is $8 owt. to 34 cwt. of Coal, 150 gals, to 259 gals. of Water, LARGE ENGINES Water being fully One-Half when ared with th 
con-ume proportionately small quantities of Fuel and Water. THE ENGINES ARE AS . - a = * 4 
SIMPLE AND DURABLE AS ANY THAT ARE MADE, AND BAD WATE& DoES Nor COUSumption of the very best Engines of the ordinary 
FFEOT THEIR WORKING. PRIMING IS J MPOSSIBLE. kind. 





Price Lists and Estimates of the above mpg Boilers, Steam Wharf and Warehouse Cranes, Single, Double, and Treble-Purchase pa 
ide Centri and C 


Crab Winches ; Wrought and Cast Iron Girders ; every description of Single and Dou i 

, ; nd des gle an ble-Barrel ‘hain Pumps of all 
sizes, and to any depti ; Lifting Jacks, Mortar "Mills, Tools for Boring Artesian Wells, and ev ipti tractors’ 
Plant, promptly forwarded on application to ‘ : nee wr {Bee see 2a oasaar aaa ™ 


R. GARRETT AND SONS, LEISTON WORKS, SUFFOLK. 
LONDON OFFICE — 36, MOORGATE STREET, E.C. (1 1331) 





WEIGHING MACHINERY (Hinds’ Patent). 

ORANES for Steam and Manual Power. 

TURNTABLES and TRAVERSERS. 

WATER-CRANES, COLUMNS, TANKS, PUMPS, 
By RICHARD KITCHIN, 


SCOTLAND BANK IRONWORKS, WARRING 
LANCASHIRE. (K58° 


CHARLES GROSVENOR & SON 
HARTSHILL IRONWORKES, 
HUNSLET, NEAR LEEDS, 
BEST REFINED YORKSHIRE IRON 
IN BARS, AXLES, USES, &0., 

MAKERS OF THE BEST CHARCOAL IRON 


BLOOMS, OR WIRE, 


AND MANUFACTURERS OF SCRAP FORGINGS, AND BEST BEST 
TRON IN BARS, &o. (K978) 











THE METROPOLITAN 
RAILWAY CARRIAGE & WAGON COMPANY 


(LIMITED). 
SALTLEY WORKS, BIRMINGHAM 
Successors to Messrs. JOSEPH WRIGHT and SONS, 


RAILWAY CARRIAGES, WAGONS, 
And Railway Ironwork, 


OF EVERY DESCRIPTION. 

RAILWAY CARRIAGES and WAGONS built for CASH or 
upon DEFERRED PAYMENTS. 

A large number of COAL, IRONSTONE, BALLAST and 
other WAGONS to be LET on HIRE. 

Manufactory and Chief LEY WORKS, BIRMINGHAM 

London Offices—No. 27, GREAT GEORGE ST., WESTMINSTER, S.W. KI970 

RICHARDSON, JOHNSON, & CO.’S 
BRICK AND TILE-MAKING MACHINE 
(JOHNSON’S PATENT). 

This cheap and simple machine wil 
make 12 to 15 thousand bricks per day, 
and is much recommended for its dura- 
bility and the soundness of the bricks 


produced, 
For Ulustrated Price Listsipp! y to 


RICHARDSON, JOHNSON, AN) CO. 


NORTH YORKSHIRE [RONWORKS, 
STOCKTON-ON-TEES. K960 


. ROLLED MALLEABLE IRON 
| JOISTS AND GIRDERS, 

Of various sizes up to 20in. deep, with Top and Bottom 
ANGLE. TEE, CHANNEL. and al) other formse 
Bolled Iron of extraordinary sizes and lengths. 
= yor SECTIONS, PRICES, and other particulars, 

Apply to 
MATHER, LEDWARD, & 00., 
LIVERPOOL. 


A large assortment of Girders up to 12in. decp 
- and of various lengths kept in ae 
( 


FURNIVAL AND CO, 


ENGINEERS, MACHINISTS, &c., 


MAKERS OF 


SHARP AND FURNIVAL’S 
PATENT TRAVERSING 


DRILLING MACHINES 
SHAPING, SLOTTING, 
AND ALL KINDS OF 


ENGINEERS’ TOOLS. 


WORKS, 20, CANAL STREET, ANCOATS 
MANCHESTER. 

Tiustrated Prospectuses and Price Lists on 

— oe ‘Also makers of IMPROVED COTTON GINS. 


READY FOR DELIVERY—One 6in, Stroke Shaping Machine. table fitted 
with two vices. (11387) 


BLAKE’S PATENT STONE BREAKER, 
OR QRE — MACHINE, 


<= 














) 














‘ Ww 

Lake Saperior, 

Australia, Cubs, 
and 


° 


hilt, 
througheut the 
United States and 


Weight, chilled cast iron, broke off, and was crv in 

. the 
Machine to the size fixed for crushing the emery.—THOM As cuinewenaet 
AND Sons, Eeton Emery Works, Manchester.” 


Esq : 
“* Sir,—We are much pleased with the Improved Stone from 
Break: 
WSramaie tt Tanase teal avn, 8 reat ana oad 
» Sir, your Y RMAN.” 

“ Welsh Gold Mining Company, Doigelly.—The stone breaker does its work 

admirabl. = tte boas the —— and ort DANIEL.” 
machine broken hard winstone in ¢ 

minutes, for fine Toad metal, free from dust.—Messrs. OxD AND MADDIBON, 


Darlington.’ 
“ Kirkless Hall, near Wigan.—Each of Machines breaks from 
tons of limestone or ore per day (10 hours) &t a saving of 4d. per tod 4 


NLY MAKER I THE UNITED KINGDOM, (42 
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NEW PRACTICAL SCIENTIFIC BOOKS, 
By N. P. BURGH, ENcrIvagr. 
Now publishing, handsomely bound, price £3 10s., 


MODERN MARIN 
work contains 36 Coloured a Motes, sort 


uts, and 403 pages of 
the present prectios os leading firms of Grea 


KE ENGINEERING. 


letter-press meaties, ALaky whole being a bona fide expo- 
is 4s. Me arms of Part XVIL , 98. 6d. 





In post, 8vo, cloth, with Seventeen Illustrations, 4s. post free, 


THE SLIDE VALVE 


PRACTICALLY 


CONSIDERED. 





Royal 33mo, roan, 43. 6d. 


POCKET BOOK OF RULES FOR 


DESIGNING, CONSTRUCTING, 


AND ERECTING LAND AND MARINE ENGINES AND BOILERS. 


London: | 3 E.a and F. N. Spon, 48, Charing Cross. 


(K1940) 











~~ Just st published, with ‘portraits, post ‘8v0, vo, price. 43., 


]ventors and Inventions, 


three parts:—“ The Phi jon,” van 
Rights and 





rongs | of Inventors 





Secret me a Lad HENRY DIRCKs, F.C.8 

M.R.S.L., F.R.S.E. 

London : rE. and F. y. aan 48, Charing Cross,S.W. K1507 
Second edition, price 6d. each, 


, Self Help to Patent Law.” 


ARE YOUR LETTERS PATENT Vay @ ay 
JOHN L. DAVIES, C.E., Office for tcamrat 4, a 
square, Manchester. Established 1835 
Just published, price 6d., S post 7d. 


Specifications : : a Word of Advice 
to Patentees and a teary ~ , 

Wiliam Spence, Assoc. Inst. C.E., 8, Qnalty-cors, 
Chancery: lane. Tiss) | 





of I 
and * Early Inventories of of — 


: n| T°, ‘o Boilermakers, Shipbuilders, 
N SALE, a Large and Powerful PUNCHING 

and shkanina MACHINE (De Bergue’s patent), quite 
ae eek ce only aving worked ; a short time ; Seats Li 








‘Te Railway Contractors and 
Colliery Owners.—200 Tons ee x aa Iron Rails, flat 
poten | 58 1b. to the yard, FOR SALE.—Address, — - 


one T° Colliery Proprietors, Contrac- 
TORS, &c.—For IMMEDIATE SALE at very low rates 
in lots to suit purchasers, 

1000 Tons DOUBLE.’ Brie hee RAILS, New. 


400, New 
4 KA Sed af CHAIRS, New. 
» SCRAP LRON, 
Prices fro om £3 15s. to “8 10s. for Rails.—J. ROBERTS, pate 
| ‘Tower -buildings East, Liverpool. K19 








echanical Drawing made Easy. 
—A Complete Illustrated Book, oy Ser this 
Art, sent free on vecupt of 42 stamps, by J. E. PH ILLIPS, | 


"The si Mechanic's Magazine, ” April sth, says, “ Indeed, 
Mr. Phillips’s style is singularly clear and simple, and renders 
his book invaluable to the working mechanic, apprentice, | 
&c., who should by all means avail themselves of this oon 
instructor, which they cannot fail to understand.” = K169 


TO MEACEANSS, 0 MAN tree 1RON- 

he Sheffield. “Standard List, 

ER SE RD). Seventh Edition, enlarged and aie 
pro 


Ce: Cataining about 2,000 accuratel engraved Patterns and 
the Prices of Files, Rasps, Saws, Joiners’ Tools, Light and 








eavy ¢ Tools, Lancashire Tools, Lathes, and — 
Machinery ° Machi nists’, Engineers’, Platelayers’, Plumbe: 
Turners’, Tinmen’s, Engrave ers’ and Coopers’ Tools ; Spanos, 


Shears, Skates, Anvils, Bellows, Springs, Wire, and other 
Sheffield Goods. 

fhe patterns are drawn under the supervision of the most 
eminent makers, and the work comprises many patterns and 
prices never before published. 

Price, complete, 10s. ; ; post-free, lis. A cheap speteiton 
yoy weap on thin Bank 


Fag ee for 6s. ag nen 
Paper, for as ostage, Pe~ st-free, 
Spid a ‘the tian and Publishers, a 


nd 100.8 








[he Commercial, Engineering, and 


SCIENTIFIC COLLEGE, CHESTER, * recognised ” 
by the SECRETARY OF STATE FoR INDIA, offers a thoroughly 
sound ENGLISH EDUCATION, a with instruction in the 
MopERN LaNGUAGEs and CLass: 

In the Upper Classes pardeculat attention is given to 
MATHEMATICS, MECHANICS, CHEMISTRY, PHYsICaL SCIENCE, 
and DRAWING. 

Each Student and Pupil has a separate sleeping apartment. 

Apply to the Rev. ARTHUR RIGG, College, gaan 





rawings, Pians, Tracings, &e., 
MADE, and Machinery Designed for all Bay mwah 
W. E. WICKLIN G, 1 Dr 
Grantham, Inventor and Patentee of Hottle-washing © “Mae 
chine. See THE ENGINEER, June 14th, 1867. 


Bamard and Sons, Engineers, 


Auctioneers, Arbitrators, Valuers, and Surveyors of 
eve description of Plant and Machinery. Office, 14, 
London-street, City, E.C. K1716 


Messrs. Lowry and Co., Salford, 


Manchester, have on SALE ‘4s large assortment of fee. 
and Second-hand Tools, consisting of Planing, Boring, Turn- 
ing, Drilling, Slotting, Shaping and Screwin; a made 
by Whitworth, Kershaw, Muir, Lowry, , and other 
eminent makers.—Catalogues on application. Kies 














ron-testing Machines.—Robinson | f 


and COTTAM, Makers to the Admiralty, make a Portable 
Machine a for manufacturers of iron, &c—Apply for 
particulars to ROBINSON and COTTAM, Engineers, Batter- 
sea, London, 8.W.—Keferences can be given to those who 
have them in use. Kl642 


[ihe Laticaster Wagon Company 
(Limited), Lancaster, have the following stock FOR 
SALE by 
binet, 





private contract, viz :-— 
assenger, Brake, and Second-class Carriage com- 


ne 
Three Second-class races 
so Cattle Wagons. 
ur Horse Boxes, 
Two Govds Brake Vans, 
All 4ft. 8jin. gauge. 


yhaplin’s Patent Steam Engines 


BOILERS, of Aa | class, for SALE or HIRE, at 
, Lambeth, 


K1805 








the ENGINEERING "WORKS, 19, Cornwall-ro rt 
Lendon. 8S. (opposite the Waterloo Railway Station). K166l 
Contractors. — Sissons and 


o 
T WHITE’S PATENT STEAM PILE farm. the 


pas to H. HARGRAY 


vilers.—New and Second- ak 


Cornish and Upright BOILERS, to 8-horse power, for 
immediate SALE at A. MARSHALL’S, Coilchester-street, 
Whitechapel. K1973 


AS Second-hand Cornish Boiler for 


SALE, cheap, equal to new, with furnace mountings 
ord safety valves Be gy 22ft. long Stt. 6in. diameter, 31t. 
Also one 19/t. 6in. long, 5it. 10in. diameter, and 3ft. 
YE, 125, High-street, Shadwell. 
Byres SA BS Miele P3510 — 
; ? = . 
oilermakers’ Rollers for Sale; 
Bol several PUNCHING and CUTTING MACHINES, 

Wiul be Sold Cheap.—Address, 77, Canning-street, ee: 


Patent to be Sold, for America, 


France, and Belgium, &c. &¢.—The invention consists 
of a machine, standing about 4ft. by hee that will make a 
solid line suitable for Sash lines and much stronger 
and more durable than those at whe in use; the patent- 
rights for the United Kingdom are already dis of to one 
of the largest manufacturers in the trade, and will shortly 
come into eneral use.—Appiy at Messrs. TONGUE and 
BIRKBECK’S, Patent Agent, 34, pane eee. 

P3437 


The’ Wilson Furnace. —Smokeless, 


with Economy of | Fuel.—Apply to H. B. WILSON, 4 
Ryder-street, St. James’s, London, S.W. K1s06 


Besie Engines and Elastic V Wheels. 
—Inventor, GEO. SMITH, jun., M. Inst. C.E., ape 
Belfast. Two sets of wheels running on the North Lon hg 
one for seven months, third set on Great Western, with satis- 
faction. Models, information as to royalties, licenses, &c., for 
= manufacture’ of these improvements, at’ Messrs. THOM- 

ON and BROWNING, 3, Victoria-street, mean 

1935 


[Engineers’ and Machinists’ Tools. 
EDWIN J. OXLEY. 
43, PORT-STREET, PICCADILLY, "MANCHESTER, 
JEagineers’ Tools. — Ready for 
Immediate DELIVERY :— 
One Strong Slide and Screw- aay Gap Lathe, 























6jin. centres, é6ft. bed . 340 0 
One do. Slide and Surtacing Gap’ Lathe, Giin. 
ee ge bed .. «+ ee oe ce toe BO O 
do. “Tort. bed + 310 0 
One ane “Stiae, Surfacing, and Screw-cuttin 
Gap Lathe, 6jin. centres, sft. bed, with bac! 
eet ee ce cess oo ee <8 8.8 


One “ett. bed 3: 0° 
Other lathes, from sin. to sin. centres, and every ener kind 
of eer’s tools in stock.—Price lists and drawings post free 
upos application to H. HIND, Central Works, ) a 

1624 


Te be Sold or Let, the Extensive 
iy pn cana apc | 

werful modern machinery used 
ler Building, In case of a5 r. . 


ing 
MARSHALL. Taginesr, 8 Mouth shieaee 
o Engineers and Others.—A 





Coun IN = within thirty miles of Londo 
be DISPOSED OF Bal Teasons Gace = sient 
eer ran 


of the on Shinan ts 
London, W.C. 


Xo Engineers and en 


To be disposed of the BUSINESS of an ENGINEER 
and IRONFOUNDER in an increasing country town in 
Kent, about thirty miles from London, and within a few 





paces of the railway terminus, having a good connection 
among cement, flour, and permills, agriculturists, and 
brick-makers. The premises comprise a fitting shop, 97ft. 


and foundry, smithy, store, offices, and 
with the necessary t tools and machinery 
modern - description. —For further 
FULLER and n> oy 


be Dis- 


a de 44ft., pattern pee | 

yard, the whole fitte 

of the most apeteres 
articulars ap to Messrs. 
iiliter-sirest SEyadon, E.C, 


o Ironfounders.—To 





of, the LEASE and BU Senne fe MALLEABLE 
IRONFOUNDER, situate in Back Church-lane, Whitechapel, 
fitted with Plant and machinery for the manufacture of 


malleable iron. The premises comprise a foundry, trimming 
shop, range of timber sheds, and two large yar $ with two 
gateway entrances, and occupy a@ total area of about 9350 
Square feet, and are capable of producing from five to six tons 
of small castings, tools, &c., per week. Held on lease for an 
unexpired term of twelve ‘aud a-half years.— For further 
articulars apply to Messrs. FULLER and HORSEY, li, 
iiliter # ua @, E.C. K1897 





Bankers, Capitalists, and 


0 

T Others.—To be DISPOSED OF, in consequence of the 
death of the rer the important AGRICULTURAL and 
GENERAL ENGINEERING BUSLNESS, known as Henry 
Clayton and Co., together with the valuable lease, plant, 
patents in England and America, Exhibition prizes, and ail 
other belongings; the whole concern being in excellent going 
order, and the machinery now exhibited in Paris having 
obtained the highest praise from all who have seen it. The 
business requires, and is now being worked with, a capital of 
£20,000, and has with that capi secured a considerable 
fortune. A much larger sum, however, could be very pro- 
fitably employed, and the opportunity that is now offered is 
well suited to the younger sens of bankers or merchants, no 
previous knowledge of the business being required, the 
services of the managers having been secured by an agreement. 
—Adidress, in the first instance, “ Executors,” cxre of Mr. 
George Derbyshire, Post-office court, Lombard- nn = -C. 

948. 


bie Extensive Bakery and the 


ENGINEER’S FACTORY, with fitted machinery, 39, 
x-road «Lower-road), Islington, near the Agricultural | 
Halt rill be LET on LEASE by AUC 
separate lots. The Premises are aleuaal for ‘almost any manu 
facturing purpose. Particulars ready —Apply to Messrs. 
OWEN and JAMESON, 3, London Bridge. P3512 


Waterside Premises, 45 and 46, 


Bankside, 8.E., to be LET on LE ASE. conten et 
two Dwelling-houses, Good Warehouses, Stabling, and Open 
Yard, with ail rights of waterway. 130it. deep by _ 40ft.— 
Apply to M. ISAACS, Bankside, S.E. P3 


(Sompact Manufacturing Premises, 

with Steam Power.—To be LET, or the Lease to be 
SOLD of PKEMISES, situate in Little Sutton-street, Clerken- 
well, occupying an area of about 1,660 superficial feet, and 
recently used as an lronfoundry. For turther particulars 
apply & to _ FULLER and HORSEY, No. 1}, ae 
square, E.C 1850 














“TION, July 4th, in | 


Via. 
sle of Dogs.—Premises Sy; 

I (or Engineers, es Suitable 

portion of some 

H e eee With Smithies, 

factu business. er 


ese: 

— and 1igft. ona agood 
e water frontage the store ¢ of bulky mate: 

give a free right of way to” th he Wh » 

Veling Grass to the ova —~L 

portion of the promise. This 

equivalent, for most manufacturing 


gee less the area oa ye 


T. BARRY, 1, Ade 


Rideal, 


tile Pp 


ace, Lo tetas to 


formerly with J” 





ASHBURY a and late Engin 
Manager of the Railway Steel and riant. Works a d_ General 
Valuer, Auctioneer, and Arbitrator (seventeen Engineer, 


rience ‘in the several branches of his 


years 
rot 
wood Avenue, Exchange, Manchester. 53 asian), ye “Hop. ‘op~ 


Preliminary. —Windsor Bridge Ironworks, 
anchester. 


r. Rideal respectfully announces 


TION, see recent ve! Soetrentions —— for SALE " 
n July next (unless previously disposed > 
‘Treaty, of which due notic se will be siven), i Prec niuvate 
Leasehold LAND and BUILDINGS, MACHINERY, Toot 
PLANT, and Effects of the above well-known works.—F, H 
particulars will appear in future announcemenis, ang in be 
ws application to be made to Messrs Birch and 
c— Solicitors, 68, Lincoln’s-inn-flelds, Lo: ; Mesars, 
thington anu Petty, Solicitors, Brown-street, Madcheas : 
Messrs. Sale, Shipman, and Co., Solicitors, ” Booth-street, 
Manchester, or to the Auctioneer, 18, Hopwood Avenue’ 
Exchange, Manchester. rene, 


To Braid Manufacturers, Engineers, Machinists, and Others, 


N essrs. C. D. Field and Son wil] 





Pendleton, 













Stes —_. by AUCTION, on the premises, Copenhagen 
orks, 
nesday, ‘jar 3rd, at One, -o me ey PLANT = 


CHINERY of a 'BRALD FAC TORY, 
high- ne horizontal steam engine, torty-seven braid 
machines, thirty-six round plait machines, doubling and 
winding machines, Steam calendar driving drums, Spinni 
wheels, engineer's "lathe and tools, a quantity of iron s afting 
&c.—On view day prior and morning of sale, and catalo, oan 
had of Messrs. PECKHAM, Solicitors, 17, Great Knightrider, 
street, E.C.; on the premises; and of the Auctioneers, 
Borough, S.E. Paiao 


Egham, Surrey.—A first-class investment in valuable Free. 
hold Property, consisting of eXtensive Manufacturiog 
Premises and upwards of Three Acres of Land, » OCCUpying 
a commanding eatin in the parish of Egham, with & loug 
frontage to the River Thames. 


essrs. Debenham, Tewson, and 
FARMER will SELL, at e Mart, on t 
July 23rd, at Two, the valuable FREEHOL. bD PROPS Eat 
known as the West Surrey Chemical Works, situate on 
Runnymede, in -he parish of Egham, about equidistant 
tween Egham and Staines Stations, the whole let to Mr. 
Spice, a highly responsibie tenant, on leae for twenty-one 
years, at a net rent of £200 per annum, and affording a first- 
class investmeut for trustees and others. — Partictlars .S 
Messrs. Tayior, Hoare, and Taylor, Solicitors, 
James-streét, Kedford-row; and of the AUCTION Lis, 
No, 80, Cheapside. 


comprising @ 5-horse 








Plant and Machinery of ‘the Py rographic Works, on 
Kings!and-road, together with three Patents for Im rove- 
ments in Ornamenting and Suriacing Veneers and other 


Messts. Fuller and Horsey are 


instructed to SELL by AUCTION, at the Mart, Token. 
house-yard, E.C.,on be ednesday. July 3ist, at Two o'clock pres 

cisely, in one lot PLANT and MACHINERY) of the 
PYROGRAPHIC tWoRKs, John-street, Kingsland-road, tos 

gether with the "hpenes Patent for Improvements in Orna- 
ates and Surfacing Veneers and Other Woods. The Plant 
includes tour pyrographic printing or burning machines, 160 
engraved cylinders and rolls, two circular saw benches, two 
lathes, Veneer press, steam engine and boiler, and fittings. It 





Aberaman, South Wales.—{mportant Sale of Rolling Mills, 
Biast Furnaces, Blast Engines, Coke Ovens, &c., and the 
+ anal Works of the Aberaman Ironworks, all in good work- 
ng order. 


Al those Important Works known 


as the Aberaman Ironworks, situate in the County of | 
Glamorgan, about two miles from Aberdare, and lately in the 


on of, and carried on a i: y, Esy., M.P., 
in immediate connection with Stems in the 
, in such lots 


district, to be SOLD by PRIVA TE CONTRAC’ 
as may be agreed. 

The Works consist of three blast furnaces and a poweret 
blast engine, with eight boilers, all in good order; thirty coke 
ae and‘ all the requisite movable plant. ‘There are two 
sheds on iron pillars, containing seventeen puddling 
p= Ek, nine stoves, and seven roller furnaces. The roiling 
milis are complete, in excellent order, and capable of manu- 
facturing the entire produce of the works. Attached is a 
convenient foundry, smiths’ shop with eight a fire-brick 
works, carpenters’ shops, storerooms, and 0! 

Adjoining the Works is a pit sunk to the “plackband - 
extensively opened out. All other i 


is proposed to give a purchaser the option of taking an assign- 
meut of the interest of the vendors in the premises. May be 
viewed by orders only, to be had at the Auctioneer’s offices, 
where detailed inventories ofthe plant can be seen.—Parti- 
culars and conditions of sale may be had of Messrs. Cotterill 
and Sons, Solicitors, 32, Throgmorton-street, E.C.; of Messrs. 
Matthews and Greetham, Solicitors, 68, Tancotar 8-inn-tields, 
W.C.; at the Mart; and of Messrs. FULL ER and HORSEY, 
11, Billiter-square, ‘late 13, Billiter- street, E.C. __k1968 








ere 4 -yard on the Thames, adapted for Shipbuilding, 
jor << manufacturing business requiring waterside 





essrs. Fuller and Horsey are 


instructed to SELL by AUCTION, at the Mart, Token- 
house-ya — + On Wednesday uly 3ist, at 2 o'clock 
precisely, in one Lot, a VALUABLE LONG LEASEHULD 
RHIPBUILDING YARD lately used for the construction of 
the celebrated Cigar Ship Koss Winans, adjacent to the 
Steamboat Pier, Cubitt Town, Millwall, arranged expressly 
for Lron Shipbuilding, but equally desirable for any manufac- 
turing business requiring premises at the waterside. The 





fire-clay required can be procured on the property or in 
neighbourhood. The owners won be prepared to supply coal 
and coke on very reasonable te: 

The above are to be sold together or in lots, as may suit 





our-wheels Coupled Locomotive 
TANK ENGINE on SALE, Isin. cylinders, 20in. stroke, 
Bhssca me ge new steel — ——_ Bins and ator ass tubes: 
ISAac w. Ww BOULTOM. As yore FLT ing 


Sx Wheels Coupled Locomotive | {: 

TANK ENGINE, I5in. c Sp ae 2ft. stroke, wheels sft. 
6in. diameter, with new s tires, copper box, and brass 
tubes. Just had a thorough overhaul.—ISAAC W. BOUL LTON, 
Engineer, Ashton-under-Lyne. 


second-hand Mortar Mill to 


Soldcheap. PORTABLE STEAM ENGINES, second- 
hand, by the first makers, in thorough repair. — superior 
New PORTABLE ENGINES, 9, 12, and i4-horse power; 
Saw- ta! &c., on best terms. —Apply to a 8 and 
CARM ic EL, Engineers, Banbury, Oxon. 


o be Sold, a Powerful Droteer:|' 

in good weinnds order.—Apply to Mr. KEITH, Eltham 
Near London, S.E. K1767 

ocomotive ‘lank Kngines, ready 


for immediate use, for SALE or HIRE. 
One - cylinder, l4in. stroke, 3ft. wheels, 4 sin 


of 1 in 25.— 
K1656 

















most perfect and 1 piling which steam 
has been applie!. Descriptions Sand ~- Bd sent on | 


application to Hull. 
‘xtract from a report of a paper on Pile “apg ing, read before 
Mr. . Bryant, of | 





the Society of Civil Engineers, by 
the Westminster Bridge Works, 8 a 5th, 1859 :— \E 
“Pile driving by steam power was next treated of, the 
author describing some of the most principal ere npl which | 
have been invented, preterring Sissons ante White’s ing | 
the most economical and practically usefu 


TO ENGINEERS, Eon. STEAM PACKET 
OMPFANIES, &c. 


he Patent Mineralised and Vul- 


CANISED INDIA-RUBBER, manufactured by WM. 
WARNE & CO., in 





Vaives, Hose Pipes, Delivery and Suction, 
Washers, Flexible Eder oe 

Sheets, Driving Belts or Mill Bands, 
Railway Bufi Engine Packing, 


And all p ey India-Rubber ‘Articles in use by 
and others. Tobe had at the ge Tottenham, N., 
Ww. , Gri eet, West, London,E.C, 

N.R.—Sole ened tnrara of Valves of the Patent Mine- 
soe Saag India-Rubber, up to 6ft. 4in. diameter, x =e 


neers by 
jesex. 





4 
adn We BOUL TON, Ashton-under-Lyne. 





” K1766 
ocomotive ‘Tank Engines for 
on Deferred Fevae.. HE HUNSLET 


SALE 
ENGINE COMPANY, LEEDS, Manufacturers of Locomo- 
tive Tank En; — suitable for Collieri Ironwerks, Con- 
tractors, and have y tor delivery and in 
progress, covers! Engines of various sizes and riptions. 
La oro made for hire on ‘purchasing lease or pee 
phs am jons on app 1119 


Break Downs.—Pottable Steam 


ENGINES of - size to 20-horse power, may be had 
for temporary use, a can be put to work within a tew 
hours.—-HENRY SYKES, Engineer, 67, Upper Thames- 
street, London. K1664 


Roscoe’s Selt-acting Lubricators 
for STEAM ENGINES. — Testimonials and Prices 
ee free.—Apply to EDWIN H. NEWBY, 39a, King Wil- 

Fiam-streee City, late a1, Soe, aa 
he above Lubricators re- 


—- = 7 pees ‘steam 
a... to its passing through th valves the Senin? , 











"For further particulars inquire of H. W. ee Secretary, 
Powell Duffryn Steam Coal Company, Great George- 
street, Westminster; or D. Jenkins, on the ay orks. Kise 


i have a frontage of about aon to the river Thames, 
by a depth of about, 355ft., 4 area upwards of an acre 
in extent, and Comprise amachine shop Soft. Gin. by 40ft.. with 
mould loft over; boiler shop with open front 185ft. by «oft. 

smithy adjoining; furnace shed, two-stall stable, joft and 
cart shed, aaa yard with shipway, brick-built offices and 
foreman’s welling house. Heid for an unexpired term of 
about Sit ra, at aground rent of £325 perannum. The 





N r. Frederick Churton, Consulting 
ENGINEER and VALUER, ENGINEERING and 
gg Wis ‘TIONEER.—Office, 52c, Above Bar, aes ol 

















ilners’ 212° Holdfast and Fire- 


RESISTING SAFES, non-conducting, 
compensating, double, treble, quadruple pa ey 
ee rae e Comenes e he e e 

meee root, hard steel — 
covered S pickabte solid locks = voltd lock-ca-es and doo’ 
without which no safe is secure, have been publicly tested mn 
every large town, and have eir in hun- 
dreds of cages of destructive fires and poe age robberies. 
The strongest, best. and cheapest safeg | against robbery 
BLL baci of 50,000 of Milners’ Holdtasts keep the 








and se 
cash, books, deeds, and plate of Liverpool, Manchester, 
Glas Leeds, Bradford, Belfast, &c. Milners’ Phenix 


asgow, 
(212%) safe Works. Liverpool, the most extensive and complete 
in the world, e mploving nearly 500 men, assisted by powerful, 
original, and elaborate map tg and 70-horse steam power, 


Millwall Freehold Land and 


DOCKS COMPANY.—The Company is now prepared 

to receive PROPOSALS from verseaee or hg wishing 

2 to take By a = ae Sh bo 
rana) z les, or other i ring ater 

— to’ Captain er pur re pemecaties, the 
remises. 


L224, Suitable for a Factor 


(with river frontage), to be LET on BUILDING 
LEasie~Apply to to Mr. H. A. Terma Architect, a 
Martin’s-laue, Cannon-street, E.C. Kg 


Te Brewers and Engineers.—To 


be SOLD, the entire PLANT of a ~ 
BREWERY, a first-class Horizontal 











producing more safes than all the other safe-makers 

and just enlarged to accommodate 1 workmen, always 
open for inspection. Circulars free by post. Milner’s 

Depot, 744, Moorgate-street, City. (4 


et ‘and Boiler. Price, £120, cash.—Apply to ey MER 
ERs, Engineers, 26, Varliament-street, S.W. Pasi 


To Cotton Spinners and Manufacturers, Machine Makers, 
Brokers, and Others. 
\ r. Wheatley Kirk is favoured | 
n.d Wh wo wing one from the — William Bashall, 
8q A 8 to 
SELL b C'TION, on Wednesday, Thursday, and Friday, 
July 17th, aon and.19th, and also on Wedne: ay, Thursday, 
and Friday, July 24th, roy 26th, 1867, commencing at 
Eleven o'clock each day, all the Valuable and Modern MA- 
CHINERY for Preparing. Spinning, and Weaving Cotton, 
together with the whole of the exceedingly valuable Stores 
bay Mechanics’ Tools, &., now in the mills called Well- 
id Mills, Preston, viz. : One c cotton opener, by a = 
=. three treble-beater blowing machines, for 36in. by 
Lord Brothers, with — regulators ; — other ditto dit 
by Grundy, ‘together with cans, coun jap rods. 
all the untensils, &c., for this departunent thirty-eight single 
36in. carding engines, rollers, clearers, and flats; two ditto 
ditto, all rollers and clearers, iron coilers, and revolving can, 
by Elce, Manchester ; forty-one ditto ditto, rollers and clearers 
and revolving cans ; eight ditto ditto, roller, clearer, and flats; 
thirty carding engines, rollers, clearers, 40in. doffers, coilers, 
and revolving can, by Elce ; grinding frames for 36in. cards, 
two drawirg frames, three heads, five deliveries, stop motion 
and coilers, by Elce; eleven ditto ditto, by Klce and others ; 
fifteen slubbing frames, Ln fhe Elce and others, 9in. and 10in, lift, 
some centrifugal press, Mason’s patent collars, indicator, &e.; 
thirty-seven roving frames, fin. and 7in. lift, by Elce and 
others, with single centrifuged press, Mason’s patent collars, 
indicator, and otherwise; 33,000 self-actor mule spindles, 1}in. 
and Igin. gauge ; 18,500 throstie spindles, 2in. lift and @iin, 
rollers and 1l0in. spindles, and a full Soaenens of pre- 
paration, by. Elce, of Manchester; twelve pa ag Bone 
bobbin reels, 3,in. gauge, by Kerry, Rochdal ale; 0 bbin- 
winding frame, by Berry, 268 spindles, 4}in. lift; one 
ditto ditto, by Elce, 264 spindles ; ree other ditto, 
176 spindles each, 4jin. lift. The Weaving Department 
embraces 799 looms, viz., 151 power looms, ly Atherton, 
4lin. reed space, wiih weit motion, brake, loose reeds, teinples, 
329 ditto ditto, by ditto, with ditto; 265 ditto ditto, by 
Willan a and Mills, 45in. reed space, with modern patents, two 
shuttles, &c.; 16 ditto ditto, by Kobinson; 36 ditto ditto, by 
Atherton ; two Bowlasses —- ‘knitting trames, four dressing 
frames, with cast-metal s istern, by Atherton, for = 
cloth, copper and iron rollers ; one ditto, out of use; sp: 
loom and warping beams, &c., together with all the utensils, 
&e., in i Comme ; one 70in., two 60in., and one 64 
by Harrison, Atherton, &e.’; nine other 
ditto ditto, 2 Atherton ; ; two 7-4 ditto, with creeis; one 
ditto, 200 spindles. The mechanics’ shop ‘is replete with ex- 
cellent tools, viz., one each 10in., jlin., and 12in., slide lath 
on beds 16ft. long, &c., with chucks, face-pla' 3 verti 


drilling machine, donkey el = = cylinder, 12in. stroke; 
circular saws, slotting mac mers, turning 
tools, es vices, screwing tackle stocks, taps, and dies, 
bellows, , 7in. centre wood turning Pag " Fnac, 
glazier, "kc. "The store-rooms are abundantly with 
useful utensils and appliances. There are a age 9 A. ber of 
polished — guise pulleys, change wheels, and 
3 an 1 immense quantity of —— and drawing c: 





e fitted with modern engineer's tools and ma- 
chinery, incloding a 25-horse power horizontal steam 
engine, Cornish boiler, 10-ton wharf crane, forges, furnaces, 
+) any portion of which a purchaser will have the option of 
taking at a fair valuation—otherwise the same will be sold by 
Auction on the Pe a earth be viewed till the Sale, by 
Cards only, which may be had of the Auctioneers. Printed 
particulars, with plans, may -hortly be had of Messrs. Hill, 
Son, and Heald, Solicitors, 23, (hrogmorton-street, E.C.; at 
the’ Mart, and’ of Messrs, FULLER and HORSEY, Me 
Billiter-square, E.C. K190; 





Humber Ironworks and Shipbuilding C oa (Limited.)— 


Preliminary advertisemen 
\ essrs. Fuller and Horsey a are 


instructed by the Official Liquidator, pursuant to an 
order of es en gg Court of Chancery, to SE Luby AUCTION, 
in August next, at the Station Hotel, Hull, in seven lots, the 
valuable FREEHOLD and Led ASEHOLD PROPERTIES of 


the Pisce Phe Valu — ising 
Valuable F; posneed Ground, occupied as the prin- 

cipal shipbuilding yard of the Company, situate on the eastern 
bank of the Hull river at its junction with the Humber, con- 
t an are 29,150 square yards, having a frontage of 
675ft. to the river Humber, aud a frontage of 694i. to 
the river Hull, and available either for the purposes for 
which it is at present occupied, or for the erection of ware- 
houses or manufacturing premises where the extensive water- 
side frontage can be made available. It is intended to give a 
purchaser the option of taking by valuation or rejecting the 
whole or any portion of the existing plant and machinery, 

Second, A Piece of Leasehold Land, held trom the Crown for 
ninety-four years, at a rental of £350 per annum, having a 
pomp 9 to the river Humber of 164ft., and containing a total 

of 14,000 square yards, with the buildings erected thereon. 

together witb the pateut slip with cradie, 217ft. in ria and 
four slips in addition to the patent slip for shipbuildin; 

Phi A Piece of Leaselwid Land, held tor a Sorm of 
ninety-four years, at a rental of per annum, having 
a@ trontage to the river Hull of 170ft. and a frontage 
to the South-bridge-road of 220ft., containing an area of 
4386 yards, together with the spacious newly-erected engine- 
works, a lofty ironfoundry, a brick-built manufactory of three 
floors, substantially-erected and well-arranged offices for 
—— clerks, and draughtsmen, and yard with gateway 
entrance. 

Fourth, A Piece of Freehold Land, adjoining the above, 
—s 1003 square yards, with a frontage to the river Hall 
f 290ft., in continuance with the frontage of the property 
thirdly described, and adjoiming the engine factory, making 
one fun Freche nclosure, fenced by a brick wall next the river. 
Fifth, Freehold Engineers’ Works, with ironfoundry, offices, 
and yard, beeen | 2330 square yards, situate in Scott-street, 
ull, alsu a Freehold Whart, belonging thereto, in Wincolinbe, 
ning 85 square yards. The works are fitted with valu- 
able plant and tools. It is intended to give a purchaser of 
the Westen the option of taking by valuation or rejecting the 
bay = or any portion of these 
ixth, Leasehold Stabling, ‘Shed, and Yard, in Lockwood~ 


wngventh, Leasehold Premises and Wharf, in Church-street, 
with frontage a the river Hull, + eg deat used ag a boiler-yard 


any 

The peapertien | may be viewed ull I tthe eales ty sale, by orders, which, 
with ‘printed particulars and nee plans, may gre 
be had of Henry agp is, Esq., official liquidator, 20, Law-- 
rence-lane, Chea} Lendon, £.C.; Messrs. Davidson, Carr, 
Bannister, ccllcitors, No. 22, Basinghall-stree’ 























London 
Lease See ae, ee E.C.; at the Company’s ‘offi the works i r of 
‘aste tins, brushes, spools, skewers, oil caus, cotton scales st pany’s offices, at the works in - 

tl weights, portable ditto, trucks on wheel , wrap reels ee tant Dr —, 11, Billiter-square, ——_ 
together he the | An Fay nth pre fix ones aud mn, E 

oop rh 

miscellaneous effects, copeteetning to the manutacturing | Printed for the Proprietors by Geonez Leorotp RICE, at 

ous S trade, tull particulars of which w be given in Rs ravetoke-o a and 
the Sule, “at ‘he offices ae the nay ts had on "s, week poe to penn of St. Mary-e-strand, i ho counay vat 3 
King-street, Manchester. = K1933 sex.—Friday, June 28, 1867 
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LIFTS & HOISTS, 


HYDRAULIC, STEAM, OR HAND, 
FOR WAREHOUSES, HOTELS, HOSPITALS, BANKS, &c. 


BUNNETT AND CO. 


(LIMITED), 
90, QUEEN ST., EC, ,,,,. NEW_CROSS WORKS, 
LONDON, 


’ DEPTFORD, 
ORIGINAL MANUFACTURERS AND PATENTEES. 
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SUNNETT'S PATENT SAFETY APPARATUS is so constructed as to 
vrevent the Box falling in case of the rope breaking, so that all Litts provided 
with this improvement may be used for raising Passengers without fear of 
accident. 411 existing Lifts may be fitted with this apparatus at a small 





MARSHALL AND WYLIE 


GLASGOW TUBE WORKS, GLASGOW, 


MANUFACTURERS OF 


LAP-WELDED IRON BOILER TUBES 


FOR MARINE AND STATIONARY BOILERS, LOCOMOTIVE AND PORTABLE ENCINES. 


Supply the principal Engineers and Boilermakers on the Clyde, and have a large Home and Foreign Connection. 
LONDON OFFICE, 11,, LONDON STREET, \E.C. (Ki568) 


PORTLAND STONE COMPANY, LIMITED, 
PORTLAND BLOCK STONE FOR ARCHITECTURAL USE, 


PORTLAND ROACH STONE FOR ENGINEERING PURPOSES, 
The latter being specially adapted for Quay, Dock, and Harbour Walls; Supplied direct from the Company’s Quarries. 
MASONS’ WORK OF EVERY DESCRIPTION EXECUTED UPON REASONABLE TERMS. 


ESTIMATES GIVEN FOR DRESSED STONE READY FOR BUILDING. 
For Prices and Particulars apply to 


MR. J. J. R. SHORT, MANAGER OF THE COMPANY, 
ISLE OF PORTLAND, ‘DORSET. A 


—— WOOD AND CRAWLEY, 
Yer ENGINEERS, if 
sli CLECKHEATON, YOREKESHIZE, 


« s/ ! 4 

AS & ¢’ Manufacturers of METALLIC CARD for Burring Rollers and Cotton Lickers-in. MACHINES % 

ae for OPENING WOOLLEN or WORSTED WASTE. 

ALSO TOOTHED-ROLLER COTTON GINS, ESPECIALLY ADAPTED FOR FAST-SRED COTTON. 
Samples of Opened Waste and Cleaned Cotton forwarded upon application. (K928) 


“Medal Awarded, Exhibition, 1862, “for Good Work.” 








(Kii70) 














4 THE IMPERIAL TUBE COMPANY, BIRMINGHAM, 


MANUFACTURERS OF 


WROUGHT IRON TUBES & FITTINGS, BRASS & COPPER TUBES, 


Galvanised and Glass-Enamelled Tubes and Fittings, 





! Cia 
y/|| |LAPWELDED IRON AND BRASS BOILER TUBES, ETC. ETC. 


Sole Makers of “HUGHES’ PATENT TAPS,” strongly recpmmended for all High-pressure purposes.— Price 


nar DAP Lists and Testimomals forwarded ‘on application. (R667) 
IRO. BRIDGES. 








~ SEDLEY’S PATENT FOR CLEAR SPANS UP TO 1,500 FEET, 


FOR ROADS, RAILWAYS, AND GENERAL USE. 


||IT IS STRONGER, LIGHTER, AND CHEAPER THAN ANY OTHER KNOWN SYSTEM, AND Is 


NOW USED BY THE INDIAN AND COLONIAL GOVERNMENTS. 
For Particulars, Plans, and Royalties, apply to 


| lA. SEDLEY, ENGINEER, 38, CONDUIT-STREET, BOND-STREET, W. 


Parties Infringing this Patent will be proceeded against immediately. (1483) 


ct THOMAS WARDEN, 7 
@ LIONEL oro wiasershdaiAt ' 


IRON, STEEL, & GENERAL MERCHANT, 


MANUFACTURER OF 


J aks EVERY DESCRIPTION OF RAILWAY MATERIALS AND 
WAGON IRONWORK, 
. ‘ | eam 
gS = — = — 
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" HENRY KINSEY, ENGINEER, 





KINSEY'S 
ROBIN HOOD WORKS, NOTTINGHAM, er ag 
150, LEADENHALL STREET, LONDON, E.C. — 


Require 
no brickwork. 
The Base serves 
as Foundation, 
Tank, 
Waterheater, 
and 


Ash-pit. 





KINSEY’S HIGHLY APPROVED TANK AND FOUNDATION ENGINES .~ 
REQUIRE NO MASONRY. 


te SEVERAL SIZES READY FOR IMMEDIATE DELIVERY. 
PHOTOGRAPHS AND PRICES ON APPLICATION. (K1731) 





cost, (K1157) 
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S. OWENS & CO., ‘LATE Ciuvron & Owens, 


WHITEFRIARS STREET,’ LONDON, E.C., 


HYDRAULIC AND GENERAL ENGINEERS AND MANUFACTURERS OF PUMPS, 


HYDRAULIC AND SCREW PRESSES, OIL MILL MACHINERY, STEAM PUMPING ENGINES, TURBINES, WATER WHEELS, BORING TOOLS, 
PORTABLE STEAM ENGINES, AND GENERAL CONTRACTORS’ PLANT. 








eALEesS 












CLINTON ,OWENS 





AUSTRALIAN 


WOOL RALING PRESS." ie F 
OLIVE OIL OR DRUGGIST’S PRESS. GEARED SCREW COTTON PACKING PRESS. 
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Hand Proving Pump, for Testing 
Boilers, &c. 
































— ill Improved Double-action Pum,, with Steam 
power Pillar Gear, suitabie for Srew- 
i- uf eries and Manufactories, 








sf U it ; _— maeeeel Double-actng PUMPS for various Liquors, with 
eas eevee ae HYDRAULIC LINSEED OIL PRESSES cumnqewer 
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S{NGLE, DOUBLE, AND TREBLE-BABRBREL PUMPS FOR DEEP WEiLS, “Stearn: Rem D. uke; Fe ; 
For Waterwork’, Breweries, and Manufactories, for Hot, Cold, or Chemical Liquors. Filling Tanks, Foeding Boil pi rn 

Musireted Catalogues, Lithographs, Cuts, Drawings, or Plans to a larger scale, with ie portato of frat ey en Hydraulic Machinery, may be hod on 

applicutron at the Works, Whitefriars, where a very large stock be inapected, G1232) 

















